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Preface

The Taiwan Herbal Pharmacopeia (THP) with records of the specification and inspection
standards of TCM (Traditional Chinese Medicine) herbs is the national basis for the quality control
of TCM products. After the promulgation of the 3™ edition of the THP in 2018, the Ministry of
Health and Welfare (MOHW) started editing the 4™ THP and establishing sound quality
specifications of TCM herbs to further promote the quality consistency in TCM herbs and to assure
the safety of medicines taken by the public. Accessing the executed quality control and the use of
TCM herbs in Taiwan in recent years, the content of the 4" edition of the THP was
comprehensively reviewed and revised accordingly.

For compiling the 4" edition of the THP, the MOHW has successively entrusted Tajen
University, Da-Yeh University, China Medical University, Hungkuang University, Kaohsiung
Medical University, I-Shou University together with the National Research Institute of Chinese
Medicine, to carry out joint a coule of researches, focusing on the revision and addition of the
specifications for TCM herbs and herbal preparations.

Following the running mechanism of editing the 3" THP, four sub-committees, including,
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"Source origin research group", "Chemical specifications group", "TCM preparation group" and
"Clinical Chinese medicine group", were formed to edit the 4" THP. Each sub-committee provided
a platform to operate the reviews and discussions on the related issues through regular meetings.
After a total of 42 meetings contributing to the editing work, the 4™ edition of the THP was
completed.

The 4™ edition of the THP covered a total of 394 items including 355 monographs of TCM
herbs, 30 items of decoction pieces, and 9 monographs of TCM preparations. Three new TCM
herb monographs (Lonicerae Flos, Schisandrae Sphenantherae Fructus and Puerariae Thomsonii
Radix), 30 decoction pieces, and 7 TCM preparations (Rhubarb Concentrated Preparation,
Siaocinglong Tang Concentrated Preparation, Bansia Xiesin Tang Concentrated Preparation,
Liquorice Root and Rhizome Concentrated Preparation, Corydalis Tuber Concentrated Preparation,
Ge Gen Tang Concentrated Preparation and Puerariae Radix Concentrated Preparation) were
added. In contrast, 3 existed monographs of TCM herbs (Trogopterori Faeces, Malvae Fructus and
Photiniae Folium) were deleted. Among those covered items, 330 items were of plant sources, 11
items were of animal sources, 6 items were of fungi sources, 4 items were of insect sources and 4
items were of mineral sources. Based on the TCM clinical literatures and clinical experiences, the
“Administration and dosage” of each monograph was revised. The functions of each of the 355
TCM herbs were added. Hydrargyri Oxydum Rubrum was added to the List of poisonous Chinese
Materia Medica. The General rules of concentrated TCM pill preparation, a Table of code numbers
of columns, and a comparison table of the new and old Latin names of the herb species were added.
The code numbers and wording description of the General rules were revised, and some general

rules were merged. In order to improve the inspection methods and in line with the international
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trends of pharmacopeia, the thin layer chromatographic identification methods of 41 TCM herbs
had been added or revised, consequently the percentage of the monographs with TLC specification
has been increased to 91%. The assay of high-performance liquid chromatography of 48 TCM
herbs had been added or revised and the percentage of the monographs with HPLC specification
had been increased to 62%. The calculation equations of the assay of 214 TCM herbs, were added.
The limits of abnormal substances such as heavy metals, sulfur dioxide, pesticide residues,
aflatoxin and microorganisms promulgated by the MOHW previously were added in the related
monographs. With the continuously scientific and systematic improvement of the quality control
specifications of TCM herbs, we aim to promote the development of Chinese medicine industry in

Taiwan and facilitate the globalization of Chinese medicine.

I am delighted to see the completion of the editorial work and the printing of the 4" edition of
the THP and is happy to write the preface for the work. I would like to heartily thank those experts
engaged in the establishment of the specifications, compilation and review for devoting their time,
efforts and precious recommendation. With the publishing of the 4" edition of the THP, I sincerely

welcome comments from TCM communities, related organizations and academic institutes.

’ whv e Zhﬂ\- ){ (
Jui-Yuan Hsueh (FE38 )

Minister of Ministry of Health and Welfare
September, 2022
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The Development of the Compilation of the
4" Edition of the Taiwan Herbal Pharmacopeia

The Pharmacopeia is the national standards of the pharmaceutical products. It is the legal
basis for the production, inspection, supplement, usage, and supervision of marketing drugs and
elaborated and promulgated by the government. The Herbal Pharmacopeia contains the national
inspection specifications and detection methods of herbal medicines, also is the basis of the
national standards for quality assurance to Traditional Chinese medicines (TCM). The Chinese
Herbal Pharmacopeia (CHP) with 200 herb items was proclaimed on March 9, 2004 by the
government and implemented on May 1, 2004. In each individual monograph, the Chinese name,
scientific name, source, description, identification, limits of impurities, assay, storage, usage,
dosage, precaution and warning of each item were recorded. Later, the “CHP” was renamed as
“Traditional Taiwan Pharmacopeia” on August 31, 2005.

The compilation of the second edition of the Traditional Taiwan Pharmacopoeia was initiated
in 2010 and completed in December 2012. A total of 300 of TCM herb items were covered with
101 new items added and deletion of Granati Radicis Cortex due to seldom use. The “Traditional
Taiwan Pharmacopeia” was then renamed as “Taiwan Herbal Pharmacopeia (THP)” and
implemented on April 1, 2013. In 2016, the English CD version of the second edition of the THP
was published and is helpful for promoting the internationalization of the THP. The English version
provided a good reference for international experts, scholars and TCM pharmaceutical companies
in exporting their products. It also strengthened the international influence of the THP.

In order to meet the advanced specifications applied to the quality control for medicine and
to catch up with the innovative techniques involved in the detection methods accepted by the herbal
pharmacopoeia in the world and the newly developing herbal regulations, the Ministry of Health
and Welfare (MOHW) established the working groups for compilation of the third edition of the
THP in 2015. Based on the objetives of editing works, four sub-committees, including, "Source
origin research group”, "Chemical specifications group", "TCM preparation group" and "Clinical
Chinese medicine group" were formed. The " Source origin research group " was responsible for
the application and the review of new items recruited from Taiwan's native species. It also reviewed
the origin, the used part, Latin names, microscopic description of each current and new monograph.
The "Chemical specifications group" was responsible for addition of new items of the processed
Chinese herbs in the THP, the detection methods which have not yet been validated or established.
The group also edited the General Rules of detection methods. The " TCM preparation group "
was responsible for establishing the detection methods of the new TCM preparations, assay limit,
and the limits of abnormal substances. The group also edited the General Rules of TCM
preparations. The " Clinical Chinese medicine group " was responsible for reviewing and adding
"Property and Flavor", “Meridians and Tropism”, and the toxicity classification of each
monograph. The group was also responsible for reviewing the usage, dosage, precaution and
warning of each monograph. To strengthen the local characteristics of the THP, meet the actual

needs and the expectation of the related communities, the MOHW promulgated “The guidance of
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incorporating Taiwan local or endemic species into the THP ” in 2016 as reference to applicants
and reviewers.

The 3" edition of the THP was promulgated on November 2, 2018 and implemented on June
1,2019. A total of 357 TCM herbs were covered, including 55 new herbal items and 2 items of the
concentrated TCM preparations (Jiawei Xiaoyao San Concentrated Preparation and Scutellaria
Root Concentrated Preparation). Six new species originated from Taiwan native species were
added (Dendrobium tosaense Makino, Bletilla formosana (Hayata) Schltr., Orthosiphon aristatus
(Blume) Miq., Pteris multifida Poir., Litsea cubeba (Lour.) Pers. and Uncaria lanosa Wall. var.
appendiculata (Benth.) Ridsale). The "Property and Flavor " and “Meridians and Tropism” of all
355 TCM herbs, the General rules of concentrated TCM preparations and concentrated TCM
tablets were added. Hydrargyri Oxydum Rubrum was added to the List of poisonous Chinese
Materia Medica. The current limits of abnormal substances such as heavy metals, sulfur dioxide,
pesticide residues, aflatoxin and microorganisms promulgated by the MOHW previously were
added to their related monographs. To provide the international references, the English version of
the 3" THP was published in December 2019.

Following the editing methods of the 3™ THP, a total of 78 experts were invited to join the
editorial work of the 4™ THP. Dependent on their expertise, four sub-committees, including,
"Source origin research group", "Chemical specifications group", "TCM preparation group" and
"Clinical Chinese medicine group" were formed.

Following the current plant nomenclature systems, such as The Plant List (TPL), The
International Plant Names Index (IPNI), Plants of the World Online (POWO), Medicinal Plant
Names Services (MPNS), taxonomic research, and the priority rules etc., the “Source origin
research group” revised some Latin genus names and species names of the plant species. A
comparison table of the new and old Latin names was provided. Meanwhile, it elaborated the
principles for adding and deleting the monograph or the selected species and explored the
techniques applied to the harvest and the process of herbal medicines. Summarily, the official
name (Latin names of the crude drugs) of 53 TCM herbs and 47 Latin names of the plant species
were revised and descriptions of the 30 new decoction pieces were added. Additionally, the sources
and descriptions of 3 new items (Lonicerae Flos, Schisandrae Sphenantherae Fructus and Puerariae
Thomsonii Radix) were also added.

The “Chemical specifications group” revised the General rules, the detection specifications
for TCM herbs and decoction pieces. Besides coping with the code numbers of General rules in
the Taiwan Pharmacopeia. Several General rules were merged together as considering the necessity,
for instances, the merged Determination of extractives (6011), Microscopic identification (6503),
and Heavy metal determination (6301), etc. The Code number of Column (8999) and three test
solutions (artificial gastric juice, etc.) described in the General rules were added. In the part of
TCM herb monographs, 41 TLC methods, 48 HPLC methods, 13 impurities limits, and other

requirements were revised. The specification of 30 decoction pieces and the calculation equations
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of the assay described in 214 TCM monographs were added. The lack of flow rate and temperature
used in the assay test for some TCM item were supplemented and the type of the chosen column
is expressed in code numbers.

The “TCM preparation group” compiled the specifications of concentrated TCM preparations.
The preparations that are used in large quantity will be incorporated in the priority order. Seven
concentrated TCM preparations were added in the 4™ THP including 3 compound formula
concentrated TCM preparations (Siaocinglong Tang Concentrated Preparation, Bansia Xiesin Tang
Concentrated Preparation and Ge Gen Tang Concentrated Preparation) and 4 monocomponent herb
concentrated TCM preparations (Rhubarb Concentrated Preparation, Liquorice Root and Rhizome
Concentrated Preparation, Corydalis Tuber Concentrated Preparation and Puerariae Radix
Concentrated Preparation). For concentrated TCM preparations, the identification of the ingredient
herbs and the assays methods and limits were confirmed by three accredited laboratories. The
limits of the markers and the pharmacopeia specifications for the concentrated TCM Preparations
were established based on the levels of the analytical markers determined by reference to the
analytical results obtained from the selected samples, including the standard decoctions and 10
batches of commercial products.

The “Clinical Chinese medicine group” revised the text of usage, property and flavor,
meridians and tropism, function, dosage, precaution and warning described in each individual
monograph of TCM herbs, decoction pieces and concentrated TCM preparations. The “eighteen
antagonisms” of the herbs were added to the section of precaution and warning. Plumbum Rubrum
(for external use) was added to the “List of poisonous Chinese Materia Medica”. This group also
worked with the “Source origin research group” to set up general principles for adding and deleting
items from the content of theTHP. Following the international trend and due to seldom use, three
TCM herb items were deleted (Trogopterori Faeces, Malvae Fructus and Photiniae Folium).

Looking back to the first edition of the THP which was published in 2004, 4 editions had been
published. Of them, the number of collected items had been increased up to 394. In the 4" THP,
the range of collected items covered from commonly used TCM herbs, decoction pieces to
concentrated TCM preparations, provides a guideline for the quality control of TCM herbs and
herbal preparations to TCM communities. The MOHW will continue to perfact the THP through
reviewing the compilation mechanism of the THP, with scientific and systematic methods to
establish a sound quality control specification of TCM herbs and herbal preparations, scrolling
inspection of the specification and detection methods exploited to TCM. Through confirmation
with repetitive experiments, the feasibility of the developed methods is assured. We will also
consult specifications and detection methods of other herbal pharmacopeias in the world and
incorporated the useful parts into the the latest edition of the THP. In addition, we will also take
initiatives to attend the international herbal pharmacopeia meetings to understand the international
trends of herbal pharmacopeia and the quality controls of TCM herbs, and collect the newest
editing information of the international herbal pharmacopeias, providing references for the

compilation of the THP. It will also help to increase the visibility of quality control of TCM in
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Taiwan and will help to promote the internationalization of Chinese medicine and the development

of TCM industry.
% “Zau %ﬁk

Yi-Tsau Huang (3§ }~42)

Director-General

Department of Chinese Medicine and Pharmacy
Ministry of Health and Welfare
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General Notices

Name: The full title of this publication is Taiwan Herbal
Pharmacopeia THP. After the pharmacopeia is official
promulgated, the text of Taiwan Herbal Pharmacopeia

refers to this third edition of Taiwan Herbal Pharmacopeia.

Content: Official text in THP includes general rules and
monographs. The general rules include physical
properties and the determination tests, identification tests,
general determinations, general rules for preparations,
identifications of crude drugs, determinations of assays
(bioassays), reagents and test solutions, appliances and
apparatus, a list of poisonous Chinese herbs and 200
standard Traditional Chinese Medicine (TCM) formulas.
The monographs list the statutory crude drugs and
concentrated preparations of traditional Chinese
medicines used for the purpose of prevention and
treatment.

Statutory crude drugs:

1.  All identification tests, description, Impurities and
other requirementss and assays of all crude drugs
recorded in the monographs should comply with
phamacopeia standards before manufacturing,
selling, and dispensing for medical treatment and
health care.

2. The Chinese materia medica is derived from natural
sources and contained in the Pharmacopoeia,
medical classics or other national, pharmacopoeias
or their supplements recognized by the Central
Health Authority and used as medicine according to
the theory of Chinese medicine. It includes minerals
or specific species of plants or animals, processed
products and decoction pieces.

3. Decoction pieces refers to the crude drugs that have
been cleaned and trimmed or processed, and can be
dispensed directly in the clinical prescriptions or
preparations production. There are many cutting
methods for TCM herbs. The traits of the commonly
cut method decoction pieces were described in this
pharmacopeia. The TCM community can use other
traits and specifications according to their clinical or
practical needs.

4.  The processing of crude drugs refers to the different
processing processes of the crude drugs according
to Chinese medicine theory, the nature of drugs, and
the needs in dispensing and the production of
preparations.

5. The crude drugs recorded in the monographs are
arranged in alphabetical order of official names.
Indexes of Chinese names, names in Tongyong
pinyin form, names in Hanyu pinyin form, English
names and latin names are arranged in Chinese
character strokes or alphabetical orders.

6.  The monographs for each crude drug is are arranged
in the following order:

(1) Chinese name
(2) Official name
(3) Name in Tongyong pinyin /
Names in Hanyu pinyin English name

10.

11.

(X1
(4) Source
(5) Limits of the content
(6) Description
(7) Identification
(8) Impurities and other requirementss
(9) Assay
(10) Storage
(11) Usage
(12) “Property and Flavor” and “Meridians and
Tropism”

(13) Effects

(14) Dosage

(15) Precaution and warning

Latin names, family names and the used parts of the
botanical or zoological origin of the crude drugs
cited in the monographs are recorded. Most of the
family names of plants have -aceae as suffix except
the following old descriptive family names to be
used as synonyms as follows:

(1) Compositac = Asteraceae

(2) Umbelliferae = Apiaceae

(3) Labiatae = Lamiaceae

(4) Gramineae = Poaceae

(5) Palmae = Arecaceae

(6) Cruciferac = Brassicaceae

(7) Leguminosae = Fabaceae

The original botanical names of TCM herbs
included in the text of this pharmacopoeia are
expressed in accordance with the principles of the
latest international code of botanical nomenclature,
taxonomic research, and the priority rules. The
genus and species names are added and revised, and
they are all listed in the monograph. The new
scientific name comes first, and the old common
latin names come after in parenthesis. A comparison
table of the new and old latin names is given in the
General Rules.

Unless otherwise directed, all crude drugs should be
used in dried form. The crude drugs should be dried
at the temperature below 60°C. Those crude drugs
that contain volatile oils should be dried at the room
temperature (as air drying as an example) to avoid
volatilization of volatile oils.

Crude drugs should not be adulterated and
contaminated with pathogenic microorganisms,
insects, residues or secretions from other animals, or
other analogous crude drug. More, the crude drugs
are not adulterated with poisonous crude drugs. The
color and odor of crude drugs should be intact. The
crude drugs should not be viscous, molded, and
spoiled.

All crude drugs should be stored with special care.
To prevent insect breeding and extend the storage
period, except bulky herbs, crude drugs can be
preserved in well closed containers and fumigated
with fumigants that are harmless to humans, easily
volatile at room temperature, not affect the
therapeutic effects of crude drugs and the results of
tests. Crude drugs should not be sprayed with
pesticides.



X1V)

THP

12.  Unless otherwise directed, inorganic substances
adhering on the crude drugs, after identified as acid-
insoluble ash should not exceed 2% of the weight of
crude drug.

Concentrated Traditional Chinese medicine

preparations

1. All identification tests, assays, foreign matters and
other tests of the concentrated traditional chinese
medicine preparations recorded in the monographs
should comply with the phamacopeia standards
before manufacturing, selling, and dispensing for
medical uses.

2. The concentrated traditional chinese medicine
preparations recorded in the monographs are
arranged in alphabetical order of official names.
Indexes of Chinese names, names in Tongyong
pinyin, names in Hanyu pinyin are arranged in
Chinese character strokes or alphabetical orders.

3. The description of each monograph for traditional
Chinese  medicine compound concentrated
preparations is arranged in the following order:

(1) Chinese name

(2) Name in Tongyong pinyin /
Names in Hanyu pinyin

(3) References

(4) Compositions

(5) Assay (content of marker component in a
Daily dose)

(6) Identification

(7)  Impurities and other requirementss

(8) Assay

(9) Effect

(10) Indications

4.  The description of each monograph for traditional
Chinese medicine single herb concentrated
preparations is arranged in the following order:

(1) Chinese name

(2) English name (Official name, Tongyong
pinyin / Hanyu pinyin)

(3) Sources

(4) Content (Limits of the content of marker
component in a gm sample)

(5) Identification

(6) Impurities and other requirementss

(7) Assay

(8) Effect

(9) Precaution and warning

Units of measurement: The units of measurement
employed in this pharmacopeia are the metric system
which is a legal system of Republic of China. Metric units
include meter, kilogram, liter, etc. Micrometer (um) is one
millionth (10°) of a meter; microgram (pg) is one
millionth (10°) of a gram; microliter (uL) is one millionth
of a liter. The symbols of units of measurement are listed
as follows:

m: meter dm: decimeter

cm: centimeter ~ mm: millimeter

pm: micrometer (um = 10" m; millionth meter)

nm: nanometer (nm = 10” m; millionth millimeter)

kg: kilogram g gram  mg: milligram

ug: microgram (ug = 10" g; millionth gram)
L: liter mL: milliliter
uL: microliter (10 L; millionth liter)

Concentration and characters of solution:

1. The symbol “%” is used for the expression of weight
percentage. % (W/w) expresses the grams of a solute
in 100 g of solution. % (w/v) expresses the grams of
a solute in 100 mL of solution. % (v/v) expresses the
milliliters of a solute in 100 mL of solution.

2. The quantity in each clause, unless otherwise
specified, solid refers to weight and liquid refers to
volume. “ppm” is the abbreviation of part per
million, refers to the impurities proportion by
weight.

3. All unspecified water in the text are aqueous
solution.

4.  The expression “(1 in 10)” or “(1 in 20)” stated
under the solution refers to dissolve 1.0 g or 1.0 mL
of solute or liquid in sufficient amount of solvents
to make up to 10 mL or 20 mL. For the liquid
mixture, an expression such as “(10:20:30)” means
the respective parts of volume ratio.

5. Unless otherwise directed, all acidity or alkalinity
tests of solutions refer to the results of litmus paper
tests.

Temperature: The unit of specified temperature in this
pharmacopoeia is Celsius (°C). Unless otherwise directed,
the temperature is 25°C when measuring the volumes.
Normal temperature refers to 15~30°C, slightly warm
refers to 30~40°C. If there has no specified on the water
bath temperature, the temperature is same as boiled water
(about 100°C).

Constant weight: Constant weight refers to the drying or
ignition of 1.0 g substance or material in two consecutive
weights with a difference not exceeding 0.5 mg. The
second and subsequent weighing is made after an
additional hour of drying or after another 15 minutes of
ignition.

Description: Describe the form of general characters,
tissues and powders of crude drugs.

Identifications: Besides all crude drugs identification
methods listed in this pharmacopeia, if necessary, other
methods not mentioned in this pharmacopeia can also be
applied.

Reference drugs and reference standards: Reference
drugs and reference standard refers to the standard
materials used for identifications and assays. All standard
materials should include instruction, batch number, usage,
expiry date, storage condition and content.

Assays, Impurities and other requirementss:

1.  Allassays, Impurities and other requirementss listed
in this pharmacopeia are official and can be used to
set the standards of the crude drugs. If there have
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other methods whose accuracy is same as the
methods described in the pharmanopeia, it is
available as alternative methods. In case of legal
disputes, the methods from pharmacopoeia should
be priority.

2. For the limit requirement, a statement “not less than
100.0%” refers to 100.0% and above. A statement
“05.0%~105.0%” refers to range between
95.0%~105.0%. In data of test results, the one after
the decimal point shall prevail, and the second digit
shall be rounded off and the numerical value shall

be revised.

3. All assays should be calculated on the dry weight
basis.

4.  The sample quantities for assays, Impurities and

other requirementss must be measured and weighed
accurately according to the rules. The measuring
quantities can be little different from the specified,
but the difference should not exceed +£10%.

5. “Impurities” refers to foreign matter adulterated
with herbal drugs during the processing. If the
general impurity check methods are employed, only
the maximum allowable limit is given, otherwise,
both limit and impurity check methods should be
specified. All impurities which should not be
adulterated can’t be contained in the drugs.
Impurities of crude drugs, that are not specified in
this Pharmacopeia or other international
pharmacopeia, should not exceed 5%

6.  Please refer to the general notice of the Taiwan
Pharmacopeia for further information.

Storage: Storage method in this pharmacopeia refers to
the basic conditions for storage and preservation of crude
drugs.

1.  Containers are the vessels which storage the crude
drugs and contact with the crude drugs directly. The
containers should not affect the quality of the
contents.

2. “Well closed container” refers to containers that
protects the contents from loss and adulterating with
other solid matters during processing and storage.

3. “Cool place” refers to the storage temperature
below 20°C. “Cold place” refers to the storage
temperature between 2°C~8°C. Unless otherwise
directed, the storage temperature refers to room
temperature.

Usage: According to clinical medicine in TCM, the major
grouped indications of the crude drugs are given. It is only
provided as a reference. The detailed clinical efficacy and
multiple usages are not listed.

“Property and flavor” and “Meridians Tropism”:
Based on the theory of traditional Chinese medicine and
the clinical efficacy of traditional Chinese medicine, it is
an overview of the efficacy of crude drugs. The crude
drugs contained in the list of poisonous Chinese materia
medica, toxicity is indicated in the Property and Flavor of
crude drugs as a reference for clinical use.

Effects: Refer to the summary of TCM herbs based on the
theory of traditional Chinese medicine and clinical
experience, which is are regarded as an extension of the
classification of uses.; Chinese medicine preparations are
described in the forms of efficacy and indications. This
content is used as a reference for clinical practice.

Administration and Dosage: Unless otherwise noted,
usage refers to the oral administration of decoctions.
Dosage refers to the usual daily dose for adults, and the
dose for specific purposes is not listed.

Precautions: Refer to the major contraindications and
adverse reactions (including the eighteenth antinomies
recorded in the traditional Chinese medicine books, etc.,
meaning that should be used with caution in clinical
practice), the common contraindications are not listed.
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I. Physical Properties and Determination
Tests

(1001) Congealing Temperature

The temperature at which a substance transfers from the
liquid to the solid state upon cooling is called the
congealing temperature. All unspecified method in the
monographs refers to the method described below.

Apparatus: Set an apparatus similar to illustrated, in
which the container for the substance is a 2.5 % 10 cm test
tube, with a suitable, short-range thermometer suspended
in the center, and a wire stirrer, about 30 cm long, bent at
its lower end into a horizontal loop. The specimen
container is supported, by means of a cork, in a suitable
water-tight cylinder about 5 cm in internal diameter and
11 cm in length. The cylinder, in turn, is supported in a
suitable bath sufficient to provide not less than a 3.7 cm
layer surrounding the sides and bottom of the cylinder.
The outside bath is with a suitable thermometer.
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Congealing Temperature Apparatus

Procedure: Melt solid substances at a temperature not
exceeding 20°C above its expected congealing point, and
pour into the test tube to a height about 5 cm. Immerse the
bulb of the test tube thermometer in the halfway between
the top and bottom of the specimen in the test tube. Fill
the bath to about 1.2 cm from the top to the surface of the
liquid, the temperature is 4~5°C below the expected
congealing point. When the test specimen has cooled to
about 5°C above its expected congealing point, adjust the
temperature of bath to 7~8°C below the expected
congealing point. Stir the specimen continuously by
moving the loop up and down with the stirrer, at a regular
rate of 20 complete cycles per minute, stir continuously
till the end of measurement. Record the reading of the test
tube thermometer every 30 seconds. Continue stirring
only as long as the temperature is gradually falling,
stopping when the temperature becomes constant or starts
to rise slightly. Continue recording the temperature in the
test tube every 30 seconds after the temperature begins to

fall again after remaining constant. Supercooling may
cause deviation from the normal pattern of temperature
changes. If it occurs, repeat the test by introducing small
solid particles of the test specimen on the temperature
approaches 1°C intervals as the expected congealing point,
induce the test specimen congealing. When the
temperature starts to fall from the constant, record the
temperature of the test specimen every 30 seconds for 3
minutes, if the difference between four consecutive
readings is less than 0.2°C, take the average of the four
consecutive readings as congealing temperature.

In case the substance is a liquid at room temperature, carry
out the determination using a bath temperature about
10~15°C below the expected congealing point.
Congelation may be induced by rubbing the inner walls of
the test tube with the thermometer, or by introducing a
small fragment of the previously congealed substance.
Stop stirring once the substance starts to congeal and
record the temperature in the test tube every 5~10 seconds
until it reaches the highest temperature and remain
constant for 1 minute. The constant temperature recorded
is the congealing temperature of the substance.

(1003) Distilling Range

The boiling point is the certain temperature when the
vapor pressure of a liquid is equal to 760 mmHg. To
determine the distilling range of temperatures within
which an official liquid distills, or the percentage of the
material that distills between two specified temperatures.
The lower limit of the range is the temperature indicated
by the thermometer when the first drop of condensate
leaves the tip of the condenser. The upper limit is the dry
point, the temperature at which the last drop of liquid
evaporates from the lowest point in the distillation flask,
without consider to any liquid remaining on the side of the
flask. Two ways of distilling range determination
described below.

Method I: Unless otherwise directed, this method is
applied to the liquid with a boiling range of 5°C or less.

Apparatus: Take the distilling flask which is 50~60-mL
capacity and 100~120 mm total length, and 14~16 mm
inside diameter, place in the center hole of an asbestos
plate, which is in the form of a square with sides of
120~150 mm, 3~5 mm in thickness, and with a perforation
30 mm in diameter in the center, the side of the bottle must
be fitted to the hole tightly, put on the tripod. A side-arm
is on the midway of the neck, it is 100~120 mm length and
4~5 mm in internal diameter, which forms an angle about
70~75° by the side-arm and the neck. The thermometer is
located in the center of the neck, the bulb should be match
the position in the middle of the side tube open, and the
side-arm of distilling flask connected with a straight glass
condenser, with a water jacket about 400~600 mm in
length, the top of the jacket to the neck of the bottle is
about 180~250 mm in length. For liquid which distilling
range is below 80°C, connect the condenser and the
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receiver through a delivery tube, insert another delivery
tube into stopper of the receiver, which has a small hole to
let the air discharge. The receiver is cooled by cool water
during distillation.

Procedure: Pour 25 mL of test specimen into the
distillation flask, add several zeolites, insert the
thermometer and apply heat, regulate the heat power so
that the distillation is at a rate of 3~5 mL of distillate per
minute, collecting the distillate in the receiver. Record the
temperature when the first drop of distillate falls from the
condenser, and the last drop of liquid evaporates from the
bottom of the flask or when the specified percentage of the
test specimen has distilled over. Correct the observed
temperature readings from any variation in the
atmospheric pressure, the normal atmospheric pressure is
760 mmHg, by reducing or adding 0.1°C every 2.7 mmHg
increase or decrease of the pressure. If necessary, use
auxiliary thermometer, corrected errors by the following
formula.

0.00015% N (T—f)

N: degree of the mercury column above the bottle
stopper.

T: temperature of distillation.

t: temperature of auxiliary thermometer.

The mercury ball of auxiliary thermometer should be at
the middle part between the highest position of boiling
temperature and the bottom of the cork. Add the calibrated
value with the measured temperature, and get the
calibration temperature.

Method II: The method is applied to the liquid with
boiling range above 5°C.

Apparatus: Use apparatus similar to that specified for
Method I, except that the distilling flask is of 200-mL
capacity, and the internal diameter of the neck is 18~24
mm and the side-arm internal diameter is 5~6 mm, an
asbestos plate which has a perforation of 50 mm in
diameter, a cork stopper of the side-arm which inserts
condenser is 25~35 mm in the diameter.

Procedure: Take 100 mL of test specimen by 100-mL
cylinder, pour it into the distillation flask and measure the
temperature. The cylinder does not need to clean and can
be used as receiver. If the distillation temperature of the
test specimen is under 80°C, it should be cooled to
20~25°C, and measure the volume. Collect the distillate at
specified temperature, adjust the temperature to be the
same as test solution, and measure the volume. Read the
pressure from barometer and correct the temperature. If
necessary, apply the auxiliary thermometer to correct the
temperature with the formula.

(1005) Melting Temperature

The melting temperature of a solid is defined as the
temperature the solid coalesces and is completely melted.

There are different melting temperatures for different pure
substances. Three classes of the determination to
determine melting range or temperature are given herein,
varying in accordance with the nature of the substance.

Class I: For pulverizable solid substances.

Apparatus:
1. One of the hard glass containers described below
(1) A glass container with one end open and the
other end circled to a center ring
(2) A glass container with a stirring device
(3) Other suitable containers
2. Anaccurate thermometer
3. One of the heating bath described below
(1) Light liquid paraffin

(2) Water
(3) Clear silicone oil with low viscosity (50~100
mm?/s)

(4) Other suitable heat transfer liquid

4. A hard capillary glass tube with one end sealed is
about 10 cm long and 0.8~1.2 mm in internal. The
thickness of walls is 0.2~0.3 mm.

5. The heat may be supplied by an open flame or
electricity.

Procedure: unless otherwise directed, follow the
procedure below. Mill the substance to a very fine powder,
render it anhydrous when it contains water of hydration by
drying it at the temperature specified in the monographs,
when the substance contains no water of hydration, dried
it in a suitable desiccator for not less than 16 hours.

Place a sufficient amount of the dry powder to form a
column in the bottom of the tube 2.5~3.5 mm high when
packed down as closely as possible by moderately tapping
on a solid surface. Attach the test tube to the thermometer
by wetting both with a drop of the liquid from the bath or
fastening by platinum wires, and adjust its height so that
the position of the test specimen in the test tube is at the
middle of the thermometer bulb. Heat the bath until the
temperature is about 10°C below the expected melting
point. Place the thermometer in the bath, and continue the
heating, with constant stirring, the temperature rise at a
rate about 3°C per minute. When the temperature is about
3°C below the expected melting, adjust the temperature
rises at a rate of about 1°C per minute. Continue heating
until melting is completed. The temperature at which the
test specimen is observed to collapse against the side of
the tube at any point is defined as the beginning of melting,
and the temperature at which the test substance becomes
liquid completely is defined as the end of melting or the
“melting point.” The two temperatures are within the
limits of the melting temperature.

Class II: For substances are not easy to pulverizable
such as fats, fatty acids or waxes. Water is selected as
the bath fluid.

Procedure: Melt the material to be tested at as low
temperature as possible, and draw it into a capillary tube,
which is open at both ends, to a depth about 10 mm. Cool
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the charged tube at 10°C, or lower, for 24 hours, or in
contact with ice for at least 2 hours. Then attach the tube
to the thermometer by suitable means, adjust it in a water
bath so that the upper edge of the material is 10 mm below
the water level, and heat as directed of Class I, within
5°C of the expected melting temperature, to regulate the
rate of temperature rise to 0.5~1.0°C per minute. The
temperature at which the material is observed to rise in the
capillary tube is the melting temperature.

Class III: For soft paraffin.

Procedure: Melt a quantity of the test substance slowly,
while stirring, until it reaches the temperature of 90~92C.
Remove the source of the heat and allow the molten
substance to cool to the temperature of 8~10°C above the
expected melting point. Chill the bulb of a suitable
thermometer to 5°C, wipe it dry and dip it into the molten
substance that approximately the half of the bulb is
submerged while it is still cold. Withdraw the
thermometer immediately, and hold it vertically away
from the heat, until the wax surface dulls, then dip it into
a water bath whose temperature is not higher than 16°C
for 5 minutes. Fix the thermometer securely in the test
tube by a cork, the lower point is 15 mm above the bottom
of the test tube. Suspend the test tube in a water bath
adjusted to about 16°C, and raise the temperature of the
bath at the rate of 2°C per minute to 30°C, then change to
a rate of 1°C per minute, and record the temperature at
which the first drop of melted substance leaves the
thermometer. Repeat the determination twice on a freshly
melted portion of the test substance. If the variation of
three determinations is less than 1°C, take the average of
the three as the melting temperature. If the variation of
three determinations is 1°C or greater than 1°C, make two
additional determinations, and take the average of five
determinations as the melting temperature.

(1177) Fineness Degree of Powders

The fineness degree of powders in the pharmacopeia is
represented as sieve number. For the determination of
fineness degree of powders and the specifications of
standard test sieve are required in the following: Using
standard test sieves in the determination of fineness
degree of powders is a practical method, but this method
cannot measure the size range of powders. The fineness
degree of drug powders is related to the absorption of drug
rapid and complete or not in the gastrointestinal tract,
which has a direct impact on the efficacy. This method is
not suitable to powder marked less than 100 p, use other
method to measure the fineness degree of powders is more
convenient.

When separating the powders with sieve, the efficiency
and speed of this method are highly related to the amount
of retained powder on the sieve. If the thickness of
retained powder is more than 6~8 particles, then the
efficiency is reduced significantly.

Standard test sieves: Standard test sieves is braided with
metal or other wire of appropriate substances. Brass,
bronze, stainless steel and other suitable materials may be
used as the material for sieve, those metals are not allowed
to coat or electroplate with other substances or metals. The
sieve number is determined by the number of sieve holes
between the parallel sieves lines which distance are 2.54
cm. The following table records the sieve number of each
standard test sieve and specification of pore.

Powders of herbal drugs: The requirements of fineness
degree of powders in the pharmacopeia, divide into five
species, Very coarse (No. 8), Coarse (No.20), Medium
(No. 40), Fine (No. 60) and Ultra fine (No. 80). When a
crude drug is specified as certain degree powders, unless
otherwise directed, no part can be discarded during
milling or sieving procedure. Residue remains on a sieve
during the process, should not exceed 5% of the original
amount. The residue can be added into the next batch of
same drugs, but the quantity should not exceed 5%.

The requirement for fineness degree of crude drug powder

as follows:

1. Very coarse (No. 8): All particles should pass
through No. 8 sieve, but not more than 20% pass
through No. 60 sieve.

2. Coarse (No. 20): All particles should pass through
No. 20 sieve, but not more than 40% pass through
No. 60 sieve.

3. Medium (No. 40): All particles should pass through
No. 40 sieve, but not more than 40% pass through
No. 80 sieve.

4.  Fine (No. 60): All particles should pass through No.
60 sieve, but not more than 40% pass through No.
100 sieve.

5. Ultra fine (No. 80): All particles should pass
through No. 80 sieve.

The chemical powder: The requirements for fineness

degree of chemical powders in the pharmacopeia divided

into four species, requirement as follows:

1. Coarse (No. 20): All particles should pass through
No. 20 sieve, but not more than 60% pass through
No. 40 sieve.

2. Medium (No. 40): All particles should pass through
No. 40 sieve, but not more than 60% pass through
No. 60 sieve.

3. Fine (No. 80): All particles should pass through No.
80 sieve

4,  Ultra fine (No. 120): All particles should pass
through No. 120 sieve.

Determination for the uniformity of powder:

The uniformity of drug powders or chemical powders are

measured as follows, use the standard test sieves as

described above. Avoid shaking too long for increasing the
fineness of the powder during the test.

1.  Determination of very coarse, coarse and medium
powders: Place 25~100.0 g of test specimen in a
suitable standard test sieve, the bottom of sieve
tightly connect with a suitable receiver, the top of
sieve tightly stoppered. Rotate and shake standard
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sieve by the horizontal direction, and often tap the
sieve on the hard plane. The sieving requires at least
20 minutes, or no more powders pass through the
standard test sieve. Weigh the powder in a receiver
and powder remains in the sieve separately.

2.  Determination of fine and ultra-fine powders: The
method is as above, the maximum amount of test
specimen is not more than 25.0 g, rotate the standard
test sieve at least 30 minutes, or no powder passes
through standard test sieve. If the powder contains
oil or other substance which makes obstruction,
carefully flick sieve to make it disintegrating.
During sieving, no more grinding to avoid further
fineness of the powder. It is able to use motorized
sifter device in determination for the uniformity of
drug powders or chemical powders. The method
refers to that place the standard test sieve in a
motorized sifter device, shake in a suitable rate. This
method gives a greater effectivity than hand- sifter
method.

(1197) Spectrophotometry

Spectrophotometry is the determination of the
monochromatic radiation absorption by the substance.
The monochromatic radiation obtained from the
spectrophotometer refers to the electromagnetic radiation
in the specified narrow wavelength range. The
electromagnetic radiation with different wavelength
includes: UV light (185~380 nm), visible light (380~780
nm), the NIR (780~3,000 nm) and the IR (3~40 pm).

When monochromatic radiation passes through a medium,
the intensity of the transmitted light is determined by the
intensity of the incident light, wavelength, characteristic
of light absorbing molecule or ion, concentration, and
optical path (the distance of the radiation pass through the
medium). The ratio of the intensity of the transmitted
radiation (/) and the intensity of the incident radiation (/)
is called transmittance (7). The logarithm to base 10 of the
reciprocal of the transmittance is called absorbance (A4).

T I,
For many pharmaceutical substances, determine the
absorbance in the wavelength between UV and visible
light regions, the solutions are often be observed in 1 cm
cells, the concentrations about 10 pg per mL of the
specimen can produce the appropriate absorbance
(0.2~0.8), in the IR and NIR, the cell lengths is 0.01~3
mm, concentration is 1~10 mg per mL, sometimes up to
100 mg per mL to produce sufficient absorption.

A= —logT

I. Ultraviolet and visible spectrophotometry

For many pharmaceutical substances, measurements
made in the UV and visible light regions have greater
sensitivity than in the NIR and IR. By Beer’s law, if the
wavelength of monochromatic radiation and the solute
which absorbs the radiation in medium are constant, the
absorbance (4) is proportional to the optical path (7) and

the concentration (c¢) of the substance in solution in
accordance with the equation:

A=klc

k is called extinction coefficient, is a constant when the

wavelength, the solvent, and the solute is regular, the

value is determined by the optical path and the
concentration.

1. a 1s defined as absorbance, a constant when the
pathlength expressed in c¢m and the concentration
expressed in g//.

a=

A
Ic

2. Ei% is a constant when the path expressed in cm
and the concentration of the substance expressed in
% (W/v).

3. ¢ is molar absorptivity when the optical path path
expressed in cm and the concentration of the

substance expressed in mol/L.

Applications:

1.  Extinction coefficient is related to solutes chemical
structure and wavelength. By Beer’s Law,
determine the absorbance of a test solution under
various wavelengths of lights under the specified
optical path and concentration, plot absorption
spectrum, ie. absorbance-wavelength,
transmittance-wavelength, transmittance-wave
number, the ratio by calculating two specified
absorbance wavelength, or calculate the absorbance
of test solution at specified wavelength. The data
described above can compare with the result of
reference standard solution. This method can be
applied for identification of drugs and impurities.

2. Extinction coefficient is a constant at specified
solute, solvent and wavelength. By Beer’s Law,
determine the absorbance of the solution with
specified wavelength and the tube which has
specified optical path. Calculate the concentration
of solute in the solution. This method is used for
quantitative analysis.

3. If Beer’s Law does not apply, determine the
absorbance of various concentrations of reference
standard solution at specified wavelength, plot a
reference standard curve. Determine the absorption
of test solution as the method above, and calculate
the concentration of test solution by the standard
curve. This method can be applied for quantitative
analysis.

Apparatus: The basic principle of the instrument is
monochromatic light passing through a test specimen in
suitable form, and measuring the intensity of the
transmitted light. The apparatus contain light source,
monochromator, cuvette and photometer or other
measuring apparatus. The polychromatic radiation
produced from  light source passes through the splitter
and the selector to obtain monochromatic light. When
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monochromatic light passes through the cuvette filled
with test specimen, part of the light energy is absorbed by
the test solution, the transmittance or the absorbance is
determined by photometer.

Before using, adjust the selector to formulate wavelength,
turn off the shutter and then adjust the dark current to zero.
Fill a cuvette with solvent as blank, place in the optical
path, turn on the shutter, and adjust the absorbance to zero
or the transmittance is 100%. Replace the blank with a
cuvette filled with sample solution, place it in the optical
path, and read the absorbance.

Before operating, the graduation of the instrument should
be checked, calibrate if necessary. The calibration of the
graduations of the spectrophotometer in UV-visible band
can use the mercury-quartz lamp (arc tube mercury lamp)
(253.7 nm, 302.25 nm, 313.16 nm, 365.48 nm, 404.66 nm,
435.83 nm), the hydrogen lamp (486.13 nm, 656.28 nm),
didymium glass filter or holmium glass filter.

To calibrate the absorbance or the graduations of
transmittance, use standard inorganic glass filter or a
standard solution of known transmittances such as
potassium chromate solution, potassium dichromate
solution, etc.

Compare the absorbance of the test solution and the
standard solution in quantification, and select the
maximum absorption wavelength in the absorption
spectrum. Recalibrate the instrument if the max
absorption is different more than #1 nm from the
wavelength specified in the individual monograph.

Test preparation: Prepare the test solution as specified in
the individual monograph. For standard solution and
blank solution, use the same batch of solvent which does
not contain impurities absorbing light on the test
wavelength for test solution. Specified purity of solvent
for spectrophotometer is preferred. Many solvents are
suitable, including water, alcohols, chloroform, low
molecular hydrocarbons, ethers, and dilute solution of
strong acids and alkalis.

I1. Infrared spectrophotometry

The absorption of the infrared light which passes through
the test specimen changes with wavelength (wave-
number), recorded in coordinate, which is called infrared
absorption spectrum. The ordinate of the absorption
spectrum is percentage of transmittance (or absorbance),
the abscissa is wave-number (or wavelength).

The infrared absorption spectrum of the test specimen is
different from the variety of chemical structures. The IR
spectrum is unique to any given chemical compound
except the optical isomers, which have identical spectra.
Infrared spectrophotometry is applied to the identification
of the compound and the determination of the quantity.

Apparatus: First follow the manual to adjust the
spectrophotometer before using the double beam IR
spectrophotometer.  The  reproducibility = of  the
transmittance is no more than +0.5%, the reproducibility

of the wave-number near the 3000 cm™! is no more than
+5 cm’!, near the 1000 cm™ is no more than +1 cm™. The
wave-number scale of an infrared spectrophotometer may
be calibrated by using a polystyrene film at the absorption
peaks 3060 cm™!, 1601 cm™!, 1029 cm™, and 907 cm™..

Procedure: The concentration of the test specimen which
has the transmittance at the range 20%~80% is optimum.
The usual cuvette substance is sodium chloride, potassium
bromide, and thallium bromide/iodide. No solvent is
completely transparent in the NIR and IR spectrum.
Carbon tetrachloride is practically transparent from the
wavelength of NIR to 6 pum. Carbon disulfide is the
suitable solvent from the wavelength of NIR to 40 pm
with the exception at the 4.2~5.0 pm and the 5.5~7.5 pm.
An additional qualification for a suitable solvent is that it
must not affect the material, of which the cuvette is made.
When no suitable solvent is applicable, use other methods
to prepare the test solution. For example, potassium
bromide pellet method, solution method, paste method,
film method, gas sampling method. When polymorphism
compounds of one substance tested in the solid state
shows variations in the IR spectra, then choose the
suitable solvent, dissolve the test substance and the
standard respectively, evaporate to dryness, and produce
the residue. Test and get the absorption spectrum of the
residues.

1.  Potassium bromide pellet method: Powder 1~2 mg
of a solid test specimen in an agate mortar, mix well
and rapidly with 100~200 mg of potassium bromide
which is for infrared spectrophotometry used,
careful not to absorb moisture, and compress the
mixture with a tablet machine, reduce the
atmospheric pressure below 5 mmHg, apply the
machine pressure at 5000~10000 kg/cm? for 5 to 8
minutes to make the pellet and test.

2. Solution method: Prepare test solution, unless
otherwise directed in the monograph, use
appropriate solvent to make the solutions with
suitable concentrations (usually 5%~10% at 0.1 mm
to 0.2 mm optical path). Fill in the cuvette, measure
with solvent as blank.

3. Paste method: Powder 2~5 mg of a solid specimen
in an agate mortar, triturate and mix the specimen
with a small amount of liquid paraffin which is for
infrared  spectrophotometry used, produce a
homogeneous paste. After spreading the paste on the
center of an optical plate, place another optical plate
on it and test, prevent the intrusion of air to the test
specimen.

4.  Liquid film method: Examine 1~2 drops of liquid
specimen as a thin film held between two optical
plates. If the thicker film is required, place
aluminum foil between the two optical plates to
make a thicker liquid film.

5. Film method: Examine the test specimen as a thin
film or a thin film made by the directed in
monograph.

Gas sampling method: Under the pressure directed in the

monograph, put a test gas in a gas cell evacuated
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previously, and examine its absorption spectrum. The path
length of the gas cuvette is usually 5~10 cm, if necessary,
may use 1 m of gas cuvette.

(1202) Thin Layer Chromatographic Identification
Test

This test is an auxiliary test for the identification of
thecrude drugs. The procedures are described below:
Prepare a sample solution as indicated in the monograph.
Choose a suitable plate coated with a 0.25 mm layer of
chromatographic silica gel containing fluorescent agent.
Follow the method for Thin-Layer Chromatography
(General rule 1621.3). Unless otherwise directed, apply 10
pL of each of the sample solution and the reference
standard solution to the plate at about 2 cm from the origin,
and use a solution of dichloromethane, methanol, and
water (180:15:1) as the developing solvent, add the
developing solvent system to one of the troughs of the
developing chamber. Once the top of the solvent rise to
about three-fourths from the origin, remove the plate from
the developing chamber, mark the solvent front, and dry
in the air. Unless otherwise directed, examine the plate
under ultraviolet light at 254 nm. The spots in the
chromatogram obtained from the sample solution
correspond in Ry values to the spots in the chromatogram
obtained with the reference standard solution.

(1621) Chromatography

Chromatography is the operation when the test specimen
passes through a fixed and porous medium, and each
component of the test specimen will undergo separation or
purification. The chromatography is based on the different
affinity of individual components to the stationary phase
or on the different distribution coefficient of individual
components between two phases, when the mobile phase
pass through the stationary phase, different components
are separated.

There are four common types of chromatography: column
chromatography, paper chromatography, thin-layer
chromatography, and gas chromatography. Paper and
thin-layer chromatography are ordinarily more useful for
purposes of identification, because of their convenience
and simplicity, and only use a small amount of test
specimen. Column chromatography offers a wider choice
of absorbents and is useful for the separation of massive
mixtures. Gas chromatography requires more elaborate
apparatus, compressed gas, and adsorbents. Column
chromatography and gas chromatography apply on
quantitative and qualitative analysis.

Ryvalue of a test compound is the ratio of distance moved
by the test specimen from the origin to distance moved by
the mobile phase from the origin. Since Ryvalues may vary
considerably due to different experimental condition, the
identification of a compound is usually carried out by
comparing the behavior of the test specimen with that

reference substance under the same conditions. Under the
same operation condition, there are three groups: same
quantity of test specimen, standard, and mixture of the test
specimen and the standard (1:1). If the test specimen is
same as the standard, the color and Ry value of the three
chromatographic spectrums is identical.

The spots obtained from chromatography can be localized

as listed below:

1. If the spots are visible under visible or UV light,
localize the spots.

2. After treating with visualization reagents, localize
spots under visible or UV light. This method is
usually applied in paper and thin-layer
chromatography.

3. Localize spots contained radioactive elements with
Geiger counter or radiographic technique.

4.  Add segments of chromatogram into inoculated
culture medium, and observe the effect of
stimulation or inhibition on the growth of
microorganism to localize the spots.

(1621.1) Column Chromatography

I. Adsorption column chromatography

Absorbent is added into a chromatographic column which
has a stopcock under the tube, to form a compact column.
Then test specimen is dissolved in a small amount of
solvent, or mix solid specimen with a small amount of
adsorbent and place on the top of column. First add small
amount of solvent until it flow into the adsorbent
completely. Continuously add solvent as developing
solvent, flow through the column by gravity. The flow rate
can be controlled by application of air pressure. Each
substance with different characteristics toward absorbents
and developing solvents progress down the column to
separation and give chromatogram. Continuously  add
developing solvent with stronger solvency in the column
to elute out the compounds separately or take out the
column substance from the chromatographic column,
separate the column substance as chromatogram directed,
each portion is extracted with suitable solvent. The
separated compounds in the eluate can be determined by
titration, spectrophotometry, colorimetric methods,
evaporating the solvent and etc.

II. Partition column chromatography

In partition chromatography, the solutes are partitioned
into two immiscible liquids, when the mobile phase passes
through the stationary phase, and the separations are based
on the differences in partition coefficient of solutes. The
apparatus and procedure are identical to adsorption
column chromatography. The silica gel or cellulose, which
with moisture, is used as stationary phase, and they are
equal to the adsorbent of the adsorption column
chromatography. For the solvent that is used for mobile
phase, it is better to saturate it with the solvent that is used
in stationary phase first.
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(1621.2) Paper Chromatography

This method applied the principle of the partition column
chromatography, the filter paper with suitable texture and
thickness is used as an adsorbent. The stationary phase
adsorbs on the surface of filter paper fiber, and the mobile
phase pass through the filter paper.

I. Descending method

Apparatus: A tight chamber provided with inlets for
adding solvent or for releasing internal pressure. The
chamber is preferred to be constructed by glass, stainless
steel, or porcelain. The design of chamber should be
permitted observation of the progress of the
chromatographic run without opening of the chamber. A
rack of corrosion-resistant material is located about 5 cm
beneath the top of the chamber. The rack serves as a
support for solvent troughs and chromatographic sheets.

Filter paper: Chromatographic sheets are special filter
paper with width not less than 25 mm and can be hanged
in the solvent troughs, length approximately equal to the
height of the chamber. Draw a fine line horizontally at a
suitable distance from one end of the filter paper by pencil,
when the sheet is suspended from the upper end of
antisiphon rods, the paper resting in the trough and the
lower portion hanging free into the chamber, the line is
located about 2~3 cm below the rods.

Procedure: Follow as stated below unless otherwise
directed:

The substances to be analyzed are dissolved in a suitable
solvent. Spot the solution which is contained 1~20 pg of
the test specimen on the starting line by micropipette or
capillary. The sample spot should have a diameter within
6~10 mm and each spot is at least 3 cm apart from each
other. Add small amounts of binary phase solvent in the
bottom of the chamber. It is important to ensure that the
portion of the sheet hanging below the rods is freely
suspended in the chamber without touching the rack or the
chamber walls or the fluid in the chamber. The chamber is
sealed to allow the chamber reaching saturation with the
solvent vapor. Any excess vapor is released if necessary.
For large chambers, equilibration overnight may be
necessary. The prepared mobile phase solvent is
introduced into the trough through the inlet. The inlet is
closed and the mobile phase solvent reaches to the desired
distance on the paper. Precautions must be taken to
prevent the solvent run down the sheet when opening the
chamber and removing the chromatogram. The location of
the solvent front is quickly marked, dry the sheets.
Determine the color and the location of spots as described
before, using the equation below to obtain the Ry value:

R __distance of starting line to substance spot center
distance of starting line to solvet front

I1. Ascending method

The apparatus and procedures of this method are similar
to the descending method. Put the developing solvent
trough on the bottom of the developing chamber. The

starting line is located 2~3 cm above the solvent trough
and the test specimen does not immerse in solvent.

(1621.3) Thin-Layer Chromatography

The thin-layer chromatography is a separation technique
that a uniform thin layer of adsorbent was applied to a
glass or other supports. The separations may be achieved
based on adsorption, partition, or the combination of both
effects. Thin layer chromatography can be used for
separation and identification of ingredients in the crude
drugs. A visual comparison on the size or intensity of the
spots may serve for quantitative estimation. Quantitative
determinations are possible by means of densitometry, or
the spots may be carefully removed from the plate,
followed by extraction with a suitable solvent and use
spectrophotometric measurement. For two-dimensional
thin-layer chromatography, the developed plate is turned
at a 90° angle and again chromatographed in another
chamber equilibrated with a different solvent system.

Apparatus: The materials for thin-layer chromatography
as following:

Plates: Plastic plates, flat glass plates or aluminum plates
with suitable size, typically 5 cm % 20 cm or 20 cm x 20
cm.

Adsorbent: The adsorbent consists of tiny and finely
divided adsorbent materials. It can be used alone or with
binders such as 5 - 15% calcium sulfate hemihydrate.
Fluorescing material may also be added to aid the
visualization of spots that absorb UV light. The plates
commonly used are silica gel G, silica gel Fas4, high-
performance silica gel Fasa, silica gel H or silica gel HF 254,
diatomaceous earth, diatomaceous earth G, aluminum
oxide, aluminum oxide G, microcrystalline cellulose,
microcrystalline cellulose Fas4, polyamide film, or sodium
carboxymethyl cellulose.

Spreader: It is used to spread adsorbent on glass plate. It
can apply a uniform layer of adsorbent with desired
thickness over the entire surface of the plate.

Developing chamber: Use a similar chamber as in paper
chromatography with glass support.

UV light source: A suitable UV light source for
observations with short (254 nm) and long (365 nm)
wavelength.

Procedure: Unless otherwise indicated, follow the
methods described below:

Clean and dry the glass plate. Specific quantity of the
adsorbent and solvent are mixed by grinding or shaking
vigorously for 30 seconds to the slurry. Spread a layer of
slurry with thickness about 0.2~0.3 mm evenly on glass
by a spreader. Dry the plate, heat at a specified
temperature in 105~120°C for 30~60 minutes, place in the
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desiccators. At 2 cm below the lower edge of
chromatographic plate as the start line, apply sample
solution and reference standard solution on the start line
by micropipette or capillary tube. The start line is apart at
least 1cm from two side of the plate, the interval of the
center spots is at least 1~1.5 cm, dry. The plate is placed
in the developing chamber with solvent about 1 cm deep,
the chamber is seal and the plate is allowed to develop at
room temperature.

Remove the plate from the chamber when the solvent
reach the predetermined height (8~15 cm from the starting
line), mark a line on the solvent front and dry the plate.
Developed plates can be observed under short and long
UV light, spots can be detected by spraying reagents or
exposing in iodine vapor. Measure and record the distance
of each spot from the point of origin, and indicate the
wavelength for observing at each spot. Calculate the Ry
value of the principle spots or zone and compare sample
value with reference standard value.

(1621.4) Gas Chromatography

Gas chromatography is a separation technique which is
used an inert gas as mobile phase gas, separation is
occurred due to the different distribution coefficient
between each component in vaporized test specimen. It is
the suitable identification test for the gas, liquid, solid test
specimen, also test impurities and quantity.

In gas-solid chromatography, the stationary phase is a
solid adsorbent with suitable fineness. In gas-liquid
chromatography, the stationary phase is the surface of the
inert solid support or the capillary wall coated with the
non-volatile liquid to form a film.

Apparatus: A gas chromatograph consists of a carrier gas
source, a gas flow regulator, an injection port, column,
detector, and recording device. Injection port, column and
detector are in thermostatic bath.

Procedure: Each thermostatic bath is adjusted to the
specified temperature. Suitable carried gas is chosen and
the flow rate is adjusted. A specified quantity of the test
specimen solution or standard solution is injected by
microsyringe which is for gas chromatography. The
separated components are determined by detector, and the
chromatogram is depicted by recording device. The unit
of the abscissa is time, and the unit of the ordinate is
millivolt in the chromatogram.

In the qualitative analysis, determine the retention time of
the standard solution (the time elapsed between the
injection of the test specimen and the appearance of the
maximum peak) or the retention volume (the volume of
mobile phase required for elution of a component), then
determine the test specimen in the same conditions. If the
retention time or retention volume of the test specimen is
same to the standard, there is a great possibility that the
two substances are identical.

For the quantitative analysis, follow the method as
described below:

I. Internal standard method: As specified in the
monographs, a quantity of internal standard solution is
added to the standard solutions with different
concentration and chromatogram is recorded under same
experimental conditions. Then, a calibration curve is made,
the ordinate is the ratio of the peak of the standard to the
peak of the internal standard, and the abscissa is the ratio
of the content of the standard to the content of the internal
standard.

Solutions contained test specimen is prepared as described
in the monographs with the same quantity of internal
standard, to make the test solution. The solution is injected
into the equipment and the chromatogram is recorded
under the same conditions. Calculate the ratio of the peak
of the objective component to the peak of the internal
standard and the quantity of the objective component is
calculated by the reference to the calibration curve.
Internal standard should have high stability and its peak
should be similar to objective component, but totally
separate from the peak of the components in test specimen.

I1. Absolute calibration curve method: Take a quantity
of each standard solution with different concentrations
and to record the chromatograms under the same
conditions. Calibration curve is depicted with the ordinate
is the peak of each standard, and the abscissa is the
concentration of the standard.

The sample solution is prepared as specified in the
monographs and the chromatograms are recorded under
the same conditions. The concentration of sample is
calculated by its peak respond with calibration curve.

I11. Area normalization Procedure: The total peak area
under each component is regarded as 100%, and then the
percentage of each component in the test specimen is
calculated by the ratio of peak area under each component.
For determining the accurate value, calibrate the peak area
of each component by the sensitivity of the detector.

Two ways of determining peak response:

1.  Peak height method: Draw a vertical line from the
maximum of the peak to the horizontal axis, and
then draw a line form the start to the end of the peak,
the distance of intersecting point of two lines to the
horizontal axis is the peak height.

2.  Peak area method: Multiply the peak width at the
half-height by the peak height to get the area.

(1621.5) Liquid Chromatography

Liquid chromatography (LC) used in the pharmacopoeia
is high performance liquid chromatography (HPLC),
which uses a suitable filler to fill the chromatography tube
and used as stationary phase. The injected mixture is
carried into the column by the mobile phase. Each
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component is separated by affinity difference with the
stationary phase. The method can be applied for
identification test, impurities test and quantitative test for
liquid or liquid soluble specimen.

Apparatus: Liquid chromatography system consists of
injection port for injecting test specimen, a
chromatographic column, a detector, and recording device.
A pump is the device which forces the mobile phase to
pass through the chromatographic column system at high
pressure. The temperature of chromatographic column can
be maintained in a column oven. Columns are made by
inactive metal with internal diameters of 1~10 mm and
length of 5~100 cm. The size of packing particles are
uniform in size with a range of 1~50 pm. The different
properties of the objective compounds in the mobile phase
are determined by different detectors. Commonly used
detectors are UV/Vis absorption spectrophotometer
detector, differential refractometer detectors and
fluorometric detectors. Detectors are highly sensitive and
the detection limit is in a few pg. The higher
concentrations of the target compounds are detected, the
stronger signals are presented. The detector gives out
signals with different intensity and they are collected by
recording device.

Procedure: After adjusting the apparatus, use the detector,
chromatographic column and the mobile phase that
indicated in the monographs. Equilibrate the column with
the prescribed mobile phase, flow rate and at the
temperature specified in the monographs, until a stable
baseline is achieved. Inject a specified quantity of test
solution or the standard solution through sample valve by
micro syringe. Separated components are detected by the
detector which transfers received signals into the reorder
to display chromatogram.
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Figurel. Chromatography seperation of two substance

Each component in the mixture injected in the column is
often distributed as constant ratio k in the mobile phase
and the stationary phase.

__ amount of substance in

stationary phase

amount of substance in mobile phase

k: the ratio is also called capacity factor or mass
distribution ratio (k).

The relation of the capacity factor (k), time of the mobile
phase pass through the column (7)), and retention time (zz)
is described as below. The retention time of the substance
remain constant under the same conditions.

In the same retention time (#z)

to: the retention time of a non-retained (k=0) substance

tr: the retention time of a test specimen

tr=(1 +k,)to
or

o_tR -1

to

The relative retention time is applied to identification of
the composition. Calculate the relative retention time (o)
as described below.

_ta-to

t1—to

The ti1, t in the equation is the retention time of the
component 1 and component 2 under the same
chromatographic factors. The retention volume or the
retention distance is usually proportional to the retention
time, thus both can be substituted for retention time in the
equation. If the value of to is relatively small, relative
retention time can be calculated by to/t;

The efficiency of the chromatographic column is
described as theoretical plates:

n=16 (3)2
w
In the equation, ¢ is the retention time of the component to
be determined and w is the width that determined by
extending tangent lines on both side of the
chromatographic peak through the baseline. The value of
theoretical plates (n) is related to the test specimen, flow
rate, column temperature, quality and uniformity of
packing particles within the column.

Resolution (R) is the extent of the two components’ peak
separate with each other, calculated by:

_ 20zt
Wo+Wy

W; and W, are the width that determined by extending
tangent lines on both side of the chromatographic peak
through the baseline.

The symmetry factor (7, also known as the tailing factor)
of peak is calculated by:

_Wo.os

2f

Wo.0s: the width at 1/20 height from baseline to peak.
f: distance from peak front to apex point at 5% height.
The tailing factor is limited in the monographs if necessary.

Peal front Pealk tail

Peak maxium

Figurel. Asymmetrical chromatographic peak

System suitability: For ensuring the effectiveness and
suitability in the chromatographic factors, all or part of the
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chromatographic parameters are usually specified in
individual monograph, if necessary, other suitable
operating conditions can be used (see procedures under
tests and assays in the general notices).

Collecting data from replicate injections of standard or
test solutions as specified in the individual monograph,
calculate the column efficiency, precision, tailing factor,
resolution, retention time, calibration curve, peak area,
and recovery, then compare with specified maximum and
minimum values in the monographs.

The reproducibility of repeat injection of liquid into
chromatographic column is described as relative standard
deviation which is one of practical parameter. The
equation of Relative Standard Deviation (RSD) is
described below:

/2
N x-%)?
N-1

Sw(%)= 1%[

In the equation, Sk is the relative standard deviation
described as %, X is an arithmetic mean in a set of N
measurements, X; is an individual measurement in a set.
In internal standard, X; is the ratio of the peak Rs.

.
X~Rs==>
Ti

Where ry is the peak value of the standard and r; is the peak
value of the internal standard. If external standard is used,
Xi is the standard peak value 7.

As specified in the monographs, replicate injections for
standard solution to determine whether the consequence
of the analysis suitability meet the requirements. Unless
otherwise specified in the individual monograph, if the
requirement of relative standard deviation is 2.0% or less,
calculate RSD of peak area from five injection bases. If
the requirement is more than 2.0%, calculate RSD peak
area from six injection bases.

Tailing factor (7) refers to the maximum allowable
asymmetry factor. Resolution (R) refers to how well two
elution peaks can be separated. It is also called separation
efficiency.

Identification and  Impurities: When liquid
chromatography is used to identify a component in the test
specimen, it is performed by confirming identity of the
retention time between the component and the standard,
or by confirming the peak width and retention time of the
component are unchanged after mixing the test specimen
with the standard.

Impurities are usually performed by comparison of a
reference solution equal to a specified impurities limit
with the test specimen. Comparison of peak area

percentage by area normalization method can also be used.

The isomer ratio of the test specimen is usually calculated
by area normalization method.

Area normalization procedure: The total peak area
under each component is regarded as 100%, calculate the
percentage of each component peak area. For determining
the accurate proportion of components, each content peak

area must be calibrated by determining sensitivity of each
component.

Assay: Internal standard method is commonly applied. If
there has no suitable internal standard, the absolute
calibration curve method can be applied.

(1) Method I: Internal standard method
In the internal standard method, choose a stable
compound as an internal standard which retention
time closes to the objective compounds, and the
peak is well separated from all other peaks in the
chromatogram.
As specified in the monographs, prepare several
standard solutions with different concentrations,
and add a constant amount of the internal standard
in each standard solution. Based on the
chromatogram obtained from each standard solution
which is tested in constant volume, make the
calibration curve, the ordinate is the ratio of the peak
height or the peak area of the objective compound
standard to the internal standard, and the abscissa is
the ratio of the content of the objective compound
standard to the content of the internal standard. The
calibration curve is often a straight line passing
through the origin.
Then, according to the method specified in the
individual monograph, prepare a test solution by
adding the same amount of internal standard as
describe above, perform the liquid chromatography
under the same operating conditions as for the
preparation of the calibration curve, calculate the
ratio of the peak area or peak height of the objective
compound standard to the internal standard, and get
the amount of the compound by the calibration
curve.
Generally, in the individual monograph, prepare one
of the standard solutions with a concentration within
the linear range of the calibration curve and a test
solution with a concentration close to the standard
solution, take a specified quantity of both solutions,
and perform chromatography wunder -constant
conditions to determine the amount of the objective
compound.

(2) Method II: Absolute calibration curve method.
Prepare a serial of standard solutions with different
concentration with the objective compound standard
solution, and take accurately a fixed volume of these
standard solutions for chromatography. Based on
the chromatogram obtained, make the calibration
curve, the ordinate is the peak areas or peak heights,
and the abscissa is the content of the standard. The
calibration curve is generally a straight line passing
through the origin.

Then, prepare a test specimen solution according to
the method specified in the individual monograph,
perform the liquid chromatography under the same
conditions as the preparation for the calibration
curve. Base on the peak area or peak height of the
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objective component, determines the amount of the
component by the calibration curve.

Generally, in the individual monograph, prepare one
of the standard solutions with a concentration within
the linear range of the calibration curve and a test
solution with a concentration close to the standard
solution, take a specified quantity of both solutions,
and perform chromatography under constant
conditions to determine the amount of the objective
compound. In this method, all procedures must be
carried out under a strictly constant condition. If
necessary, repeating the injection of fixed volume of
the standard solution and confirm the peak response
of each component on the chromatogram. The
relative standard deviation or coefficient of variation
is calculated to confirm the reproducibility of the
peak response of the objective component.

Peak measuring method: Peak response includes two
measuring methods, and both can be automatically
recorded as values by recorder.

(1) Peak height method: draw a vertical line from the
maximum of the peak to the baseline, and draw
another line from the start to the end of the peak, the
intersecting point of both lines to the maximum of
the peak is the peak height.

(2) Peak area method: Multiply the peak width at the

half-height by the peak height.
Although peak height method is simple, due to the
temperature and solvent composition may cause the
big variation on retention time, thus the peak area
method is more accurate.

If the peak area method is indicated in the monographs,

follow the rule.

(1733) Determination of Loss on Drying

Dry the weighing bottle at the temperature specified in the
monograph for 30 minutes, allow it to cool to room
temperature in a desiccator and weigh accurately. Mix the
test substance thoroughly. If the test specimen is in the
form of large particles, reduce the particle size to about
2.0 mm by grinding. Unless otherwise indicated in the
individual monograph, place 1~2 g test specimen in a
weighing bottle, weigh accurately. Sidewise shaking
gently, distribute the test specimen as evenly as possible
to a depth less than 5 mm roughly and not more than 10
mm for bulky materials. Place the loaded bottle in the
drying chamber, removing the stopper and leaving it also
in the chamber. Dry the test specimen at the temperature
and for the time specified in the monographs. Upon
opening the chamber, close the bottle promptly, and allow
it to come to room temperature in a desiccator before
weighing.

If the substance melts at a temperature lower than the
specified drying temperature, maintain the bottle with its
contents for 1 to 2 hours at a temperature 5~10 below the
melting temperature, then dry at the specified temperature.

Where drying in vacuum over a desiccant is directed in the
individual monograph, a vacuum desiccator or other
suitable vacuum drying apparatus can be used.

Replace the desiccant in the desiccator frequently to
assure the efficiency of drying.

(1781) Optical Rotation

When polarized light passes though the pharmaceutical
substances or solution of compounds, the plane of
polarized light rotate clockwise or counterclockwise,
called optical active. The substance which is optically
active is called chiral. The strength of optical rotation is
expressed in degree, which is called specific rotation.
Optical rotation is considered to be positive (+) for
dextrorotatory substances and negative (-) for levorotatory
substance. The optical rotation of substances remain
constant, therefore the measurement of specific optical
rotation may be used for an identification test, a purity test
or determined the contents.

Procedure: Measure optical rotation with a calibrated
polarimeter which is accurately to 0.02° at least, to 0.01°
optimal. There are two types of the polarimeter length tube
which are 200 mm and 100 mm.

Determine the zero point of the instrument at specified
temperature. If the test specimen is liquid, use the
reservoir tube to calibrate the zero point. If the test
specimen is solid, take the tube which is filled with solvent
to calibrate it.

Fill the reservoir tube with test specimen at indicated
temperature, use sodium lamp as the light source in the
dark and observe the optical rotation. Carry out five
measurements at least, take the average and calculate the
specific optical rotation from one of the following
equations:

For liquids [0( ]; = %

For solid [a +_100a or 100
Ipd Ic

o.: specific rotation.

D: D-line of the sodium lamp.

t: temperature.

a: observed rotation in degrees.

[: reservoir tube in decimeters.

c: concentration of solute in g per 100 mL.

d: specific gravity of the liquid.

p: weight of solute (g) per 100 g.

(1793) pH Value

pH value is the expression of hydrogen ion activity in
aqueous solution, which is defined as the negative
logarithm of hydrogen ion activity in aqueous solution. By
definition, pH is equal to — logio au* where ay* is the
activity of the hydrogen [H*] or hydronium ion [H30*],
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and the hydrogen ion activity very closely approximation
hydrogen ion concentration, [H30*] or [H*]
Reference solution of pH by the following equation:

pH = pHs + [E_kES]

in which E is the potential, expressed in volts, of the cell
containing the solution to be examined (pH). Es is the
potential, expressed in volts, of the cell containing the
solution of known pH (pHs).

k is the change in potential per unit change in pH
expressed in volts.

k = 0.05916 + 0.000198 (T-25) volts at temperature T.
Values of k from 15~35°C are provided in Table 1.

Table 1 Values of k for Various Temperatures

Temperature (C) k (V)
15.00 0.05718
20.00 0.05817
25.00 0.05916
30.00 0.06016
35.00 0.06115

Due to many factors such as the dissociation constant
of the test object, the dielectric constant of the medium,
and the junction potential, all can affect the accuracy of
the pH measurement. The method for measuring the value
of the pH only in the solution is called the potentiometric
method. If you just want to get an approximate value, you
can use a test paper or indicator to determine the
colorimetric method.

I. Potentiometric method

This method uses a potentiometer with temperature
compensation based on the principle of potential balance,
with reference electrode (usually calomel electrode or
silver-silver chloride electrode) and indicator electrode
(usually glass electrode); unless otherwise specified In
addition, immerse it in the test solution under the
operating temperature of 25 * 2°C, and measure the
potential difference to determine its pH value.

Instrument requirements:

The measurement system shall be capable of performing
a two-point pH calibration. The resolution of the pH
measurement system shall be at least 0.01 pH. The
instrument shall be capable of temperature compensating
the pH sensor measurement to convert the millivolt signal
to pH unit at any temperature. The accuracy of the
temperature measurement system shall be £ 1°C. The
resolution of the temperature measurement system shall
be at least 0.1°C. Lab-based pH measurements are
typically performed at 25 + 2°C unless otherwise specified
in the individual monograph or herein.

Buffer solutions for calibration of the pH measurement
system:

Buffer solution for calibration are prepared as directed in
the following. Buffer solution should be stored in
appropriate containers that ensure stability of the pH
through the expiry date, and fitted with a tight closure. For

buffer solution great than 11, the storage should be in
containers that are resistant to or reduce carbon dioxide
intrusion which would lower the pH of the buffer. For
buffer solution lower than 11, they should typically be
prepared at intervals not to exceed 3 months. For buffer
solution greater than 11, they should typically be prepared
and used fresh unless carbon dioxide ingress is restricted.

All buffer solutions should be prepared using purified

water which we used in buffer solution.

Table 2 indicate the pH of the buffer solutions as a
function of temperature. The original prepared solution
was a weight-molality (m), which should be changed to
molarity (M). Calibration using buffer solution shall be
done in the temperature range of the buffers listed in Table
2.

Calibration:

3 buffers are selected, 2 are used for calibration, and the

third is used for checking. The pH value of the checking

buffer solution and the test solution must be the middle
value of the 2 calibration buffer solutions; if the pH value
of the unknown test solution is set to pH, Three-point
calibration of 4.0, 7.0 and 10.0. Start with the lowest pH

value (pH 4.0).

1. Rinse the pH sensor several times with water, then
with the first buffer solution.

2. Immerse the pH sensor in the first buffer solution at a
temperature within the range of table 2.

3. The pH meter with automatic temperature
compensation function will automatically correct the
pH value of the buffer solution at that temperature
after measuring the temperature directly [The
temperature probe must be calibrated according to the
manufacturer's or pharmaceutical manufacturer's
regulations, and the error must not be greater than +
0.5°C and recorded]. When manual compensation is
used, the temperature of the buffer solution is first
measured with a calibrated thermometer, and the
temperature is manually entered into the instrument.
If it is not the temperature listed in table 2, the
correlation between pH and temperature is obtained
using limit interpolation; the zero-point potential and
slope are adjusted to the pH of the buffer at that
temperature.

4. Remove the pH sensor from the first buffer and rinse
the electrode(s) with water, and then with the second
buffer solution.

5. Immerse the pH sensor in the second buffer at a
temperature within the range of table 2.
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Table 2 pH values of buffer solution for calibration
Temperature | Potassium | Potassium | Potassium | Potassium | Potassium Potassium Sodium Sodium Calcium
(°C)  [Tetraoxalate,| Hydrogen |[Dihydrogen| Biphthalate | Dihydrogen | Dihydrogen |Tetraborate,| Carbonate | Hydroxide,
0.05 M Tartrate Citrate, 0.05 M Phosphate Phosphate 0.01M 0.025 M | Saturated at
Saturated at | 0.05M 0.025 M 0.0087 M + 25°C
25°C + + Sodium

Disodium Disodium Bicarbonate,

Hydrogen Hydrogen 0.025 M

Phosphate Phosphate,

0.025 M 0.0303 M
10 1.67 - - 4.00 6.92 - 9.33 - 13.00
15 1.67 - 3.80 4.00 6.90 7.45 9.28 10.12 12.81
20 1.68 - 3.79 4.00 6.88 7.43 9.23 10.06 12.63
25 1.68 3.56 3.78 4.01 6.86 7.41 9.18 10.01 12.45
30 1.68 3.55 3.77 4.02 6.85 7.40 9.14 9.97 12.29
35 1.69 3.55 3.76 4.02 6.84 7.39 9.10 9.93 12.13
40 1.69 - - 4.04 6.84 - 9.07 - 11.98
45 1.70 - - 4.05 6.83 - 9.04 - 11.84
50 1.71 - - 4.06 6.83 - 9.01 - 11.71
55 1.72 - - 4.08 6.83 - 8.99 - 11.57
60 1.72 - - 4.09 6.84 - 8.96 - 11.45

ApH/A°C 0.0010 -0.0014 -0.0022 0.0018 -0.0016 -0.0028 -0.0074 -0.0096 -0.0310

Potassium Tetraoxalate, 0.05 M: Dissolve 12.61 g of KH3(C204)2-H,0, and dilute with water to make
1000.0 mL.

Potassium Hydrogen Tartrate Saturated at 25°C : Add C4HsKOg to water until saturation is exceeded at
25°C. Then filter or decant.

Potassium Dihydrogen Citrate, 0.05 M: Dissolve 11.41 g of C¢H7KOs, and dilute with water to make
1000.0 mL.

Potassium Biphthalate 0.05 m: Dissolve 10.12 g of KHCgH4O4, previously dried a 110°C for 1 h, and
dilute with water to make 1000.0 mL.

Potassium dihydrogen Phosphate 0.025 M + Disodium Hydrogen Phosphate 0.025 M: Dissolve 3.39 g
of KHPOs and 3.53 g of Na,HPOs, both previously dried for 2 h at 120°C, and dilute with water to make
1000.0 mL.

Potassium Dihydrogen Phosphate 0.0087 M + Disodium Hydrogen Phosphate, 0.0303 M: Dissolve 1.18
g of KH2PO, and 4.30 g Na,POys, both dried for 2 h at 120°C, and dilute with water to make 1000.0 mL.
Sodium Tetraborate, 0.01 M: Dissolve 3.80 g of Na;B.07-10H0, and dilute with water to make 1000.0
mL. Protect from absorption of carbon dioxide.

Sodium Carbonate 0.025 M + Sodium Bicarbonate, 0.025 M: Dissolve 2.64 g of sodium carbonate
(Na2COs) and 2.09 g of Sodium Bicarbonate (NaHCO3), and dilute with water to make 1000.0 mL.
Calcium Hydroxide, Saturated at 25°C : Add Ca(OH) to water until saturation is exceeded at 25°C . Use
water that has been recently boiled and protected from the atmosphere to limit carbon dioxide absorption.
Then filter or decant.

Continue the two-point it calibration sequence with

buffer.

the second buffer according to the manufacturer’s 9. Immerse the pH sensor in the verification buffer at a
instructions. temperature within the range of table 2. The pH
After completion of the two-point calibration process, reading shall be within £ 0.05 pH of the value in table
verify that the pH slope and offset are within 2 at the buffer solution temperature.

acceptable parameter. Typical acceptable parameters Operation:

are a slope of 90% - 105% and an offset of 0 + 30 mV All test samples should be prepared using purified water,

(0.5 pH units at 25°C). If these parameters are not
within acceptable parameters, the sensor should be
properly cleaned, replenished, serviced, or replaced,
and the two-point calibration process shall be
repeated.

Remove the pH sensor from the second buffer, and
rinse thoroughly with water, and then the verification

unless otherwise specified in the monograph. All test
measurements should use manual or automated Nernst
temperature compensation.

1.

Prepare the test material according to requirements in
the monograph or according to specific procedures. If
the pH of the test sample is sensitive to ambient
carbon dioxide, then use purified water that has been
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recently boiled, and subsequently stored in a
container designed to minimize ingress of carbon
dioxide.

2. Rinse the pH sensor with water, then with a few
portions of the test solution.

3. Immerse the pH sensor into the test material and
record the pH value and temperature.

4. Except for special requirements, take 2 samples of
each test solution and measure 2 to 3 times each. The
difference should be less than 0.05 pH unit and
expressed as the average value

If the pH of several test solutions is continuously

measured, the instrument should be calibrated with a

standard buffer solution to ensure that the readings are

correct.

I1. Colorimetric method

Unless otherwise stated, the indicator solution in Table 3
was added to 0.1 mL in a 10 mL test solution to observe
the color change.

Table 3
. Test strip or
Reaction pH solution Color
Red I|trr_1us Blue
Base -8 test strip _
Thymol blue Bright or
(0.05 mL) purple blue
Pheno_lphthale Colorless or
8.0- n pink
Weak base 1(') 0 (0.05 mL)
- | Thymolblue | g ont biue
(0.05 mL) g
Phenolphthale
Strong in test strip Red
>10
base Thymol blue Violet
(0.05 mL)
6.0- Methyl red
Neutral 8 0 Phenol red Yellow
' (0.05 mL)
Neutral — | 4.5-
methyl red | 6.0 Methyl red Orange-red
Colorless;
Neutral — pink or red
phenolpht | <8 F;Ee(r(m)o(l)pshrtrr:ﬁl)e after adding
halein ' 0.1 M0.05
mL
. Methy! red Orange-red
Acid <6 Thymol blue Yellow
40- Methyl red Orange
Weak acid 6.0 Bromocresol Green or blue
green
Strong <4 Congo r_ed Green or blue
acid test strip

(1831) Refractive Index

Refraction takes place when a beam of light is transmitted
from the first substance into the second one, due to the
velocity of light changes in different substance. The
refractive index (1) of a substance is the ratio of the
velocity of light in air to the velocity of light in the

substance. The refractive index may also be defined as the
ratio of the sine of the angle of incidence to the sine of the
angle of refraction. It is valuable in the identification of
substances and the detection of impurities.

Although the standard temperature for Pharmacopeia
measurement is 25°C, most of the temperature for
refractive index is 20°C, the temperature should be
carefully adjusted and maintained, since the refractive
index varies significantly with temperature. The
wavelength of incident light also affects the results. The
values for refractive index given in this Pharmacopeia are
for the D line of sodium (doublet at 589.0 nm and 589.6
nm). Most instruments available are designed for use with
white light but are calibrated to give the refractive index
in terms of the D line of sodium light.

To achieve the theoretical accuracy of +0.0001, it is
necessary to calibrate the instrument against a standard
provided by the manufacturer and to check frequently the
temperature control and cleanliness of the instrument by
determining the refractive index of distilled water, which
is 1.3330 at 20°C and 1.3325 at 25°C. The Abbé
refractometer is usually used for the refractive index to
those Pharmacopeia materials with such values. Other
refractometers with the same or greater accuracy may be
employed. Take three readings and use the average value
as the refractive index for the specimen.

(1841) Specific Gravity

The specific gravity is the ratio of the weight of a liquid in
air at the specified temperature to that of an equal volume
of water at the same temperature, unless otherwise
directed, the specified temperature is 25°C, expressed as
d=. The specific gravity determination is only applicable
to liquids. To solid form from liquids at 25°C, follow the
individual monograph to test and contrast with water at
25°C.

Procedure: Seclect a clean, dry pycnometer that
previously has been calibrated by determining its weight,
and the weight of recently boiled water contained in it at
25°C. Adjust the temperature of the water to about 20°C,
and fill the pycnometer with it, place the pycnometer in a
water bath maintained at 25°C for 30 minutes. Wipe off
the excess water and adjust the water surface on the
pycnometer scale.

Take the pycnometer from the water bath, wipe the
pycnometer and weigh. Pour out the water from the
pycnometer and rinse several times with ethanol, then
ethyl ether, wait the pycnometer to dryness, and then add
the test specimen in it. Determine the weight of test
specimen as described. The specific gravity of the test
specimen at 25°C is the weight of the test specimen
divided by the weight of water.
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(1921) Water Determination

Many pharmacopeial article either are hydrates or contain
water in adsorbed form. As result, the determination of the
water content is important in demonstrating compliance
with the pharmacopeial standards. Generally one of the
methods give below is called for in the individual
monograph, depending upon the nature of the article .In
rare case, a choice is allowed between two methods .When
the article contains water of hydration, Method I
(titrimetric), Method II (Azeotropic), Method III
(Gravimetric) is employed, as directed in the individual
monograph and the requirement is given under the
heading water.

The heading loss on drying is used in those cases where
the loss sustained on heating may be not entirely water.

1. Method I: Titrimetric

Determine the water by Method I, unless otherwise

specified in the individual monograph.

(1) Method I: Directed titration

Principle: The titrimetric determination of water is
based upon the quantitative reaction of water with
an anhydrous solution of sulfur dioxide and iodine
in the presence of a buffer that reacts with
hydrogen ions.
In the original titrimetric solution, known as Karl
Fischer reagent, the sulfur dioxide and iodine are
dissolved in pyridine and methanol. The test
specimen may be titrated with the reagent directly,
or the analysis may be carried out by a residual
titration procedure. The stoichiometry of the
reaction is not exact, and the reproducibility of a
determination depends upon such factors as the
relative concentrations of the reagent ingredients,
the nature of the inert solvent used to dissolve the
test specimen, and the technique used in the
particular determination. Therefore, an empirically
standardized technique is used in order to achieve
the desired accuracy Precision in the method is
governed largely by the extent to which
atmospheric moisture is excluded from the system.
The titration of water is usually carried out with the
use of anhydrous methanol as the solvent for the
test specimen; however, other suitable solvents
may be used for special or unusual test specimens
Apparatus: Any apparatus may be used that
provides for adequate exclusion of atmospheric
moisture and determination of the endpoint. In the
case of a colorless solution that is titrated directly,
the endpoint may be observed visually as a change
in color from canary yellow to amber. The reverse
is observed in the case of a test specimen that is
titrated residually. More commonly, however, the
endpoint is determined electrometrically with an
apparatus employing a simple electrical circuit that
serves to impress about 200 mV of applied
potential between a pair of platinum electrodes
immersed in the solution to be titrated. At the
endpoint of the titration a slight excess of the

reagent increases the flow of current to between 50
and 150 microamperes for 30 seconds to 30
minutes, depending upon the solution being
titrated. The time is shortest for substances that
dissolve in the reagent. With some automatic
titrators, the abrupt change in current or potential
at the endpoint serves to close a solenoid-operated
valve that controls the buret delivering the titrant.
Commercially available apparatus generally
comprises a closed system consisting of one or two
automatic burets and a tightly covered titration
vessel fitted with the necessary electrodes and a
magnetic stirrer. The air in the system is kept dry
with a suitable desiccant, and the titration vessel
may be purged by means of a stream of dry
nitrogen or current of dry air.

Reagent: Prepare the Karl Fischer reagent as
follows. Add 125 g of iodine to a solution
containing 670 mL of methanol and 170 mL of
pyridine, and cool. Place 100 mL of pyridine in a
250-mL graduated cylinder, and, keeping the
pyridine cold in an ice bath, pass in dry sulfur
dioxide until the volume reaches 200 mL. Add this
solution, with shaking, to the cooled iodine
mixture slowly. Shake to dissolve the iodine,
transfer the solution to the apparatus, and allow the
solution to stand overnight before standardizing.
One mL of this solution when freshly prepared is
equivalent to approximately 5 mg of water, but it
deteriorates gradually; therefore, standardize it
within 1 hour before use, or daily if in continuous
use. Protect from light while in use. Store any bulk
stock of the reagent in a suitably sealed, glass-
stoppered container, fully protected from light, and
under refrigeration. A commercially available,
stabilized solution of Karl Fischer type reagent
may be used. Commercially available reagents
containing solvents or bases other than pyridine or
alcohols other than methanol may be used also.
These may be single solutions or reagents formed
in situ by combining the components of the
reagents present in two discrete solutions. The
diluted reagent called for in some monographs
should be diluted as directed by the manufacturer.
Either methanol or other suitable solvent, such as
ethylene glycol monomethyl ether, may be used as
the diluent.

Test Preparation: Unless otherwise specified in the
individual monograph, use an accurately weighed
or measured amount of the specimen under test
estimated to contain 2 to 250 mg of water. The
amount of water depends on the water equivalency
factor of the reagent and on the method of endpoint
determination. In most cases, the minimum amount
of specimen, in mg, can be estimated using the
formula:

M=FCV/KF

M: the weight of sample, in mg.
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F: the water equivalency factor of the reagent, in
mg per mL.
C: the used volume, in percent, of the capacity of
the buret.
V: the buret volume, in mL.
KF: the limit or reasonable expected water content
in the sample, in percent.
C is generally between 30% and 100% for manual
titration, and between 10% and 100% for the
instrumental method endpoint determination.
[NOTE: It is recommended that the product of
FCV be greater than or equal to 200 for the
calculation to ensure that the minimum amount of
water titrated is greater than or equal to 2 mg.]
Where the specimen under test is an aerosol with
propellant, store it in a freezer for not less than 2
hours, open the container, and test 10 mL of the
well-mixed specimen. In titrating the specimen,
determine the endpoint at a temperature of 10° or
higher.
Where the specimen under test is capsules, use a
portion of the mixed contents of not fewer than 4
capsules. Where the specimen under test is tablets,
use powder from not fewer than 4 tablets ground to
a fine powder in an atmosphere of temperature and
relative humidity known not to influence the
results. Where the monograph specifies that the
specimen under test is hygroscopic, use a dry
syringe to inject an appropriate volume of
methanol, or other suitable solvent, accurately
measured, into a tared container, and shake to
dissolve the specimen. Using the same syringe,
remove the solution from the container and transfer
it to a titration vessel prepared as directed for
Procedure. Repeat the procedure with a second
portion of methanol, or other suitable solvent,
accurately measured, add this washing to the
titration vessel, and immediately titrate. Determine
the water content, in mg, of a portion of solvent of
the same total volume as that used to dissolve the
specimen and to wash the container and syringe, as
directed for Standardization of Water Solution for
Residual Titrations, and subtract this value from
the water content, in mg, obtained in the titration
of reagent is titrated with a standard solution of
water in the specimen under test. Dry the container
and its closure at 100° for 3 hours, allow to cool in
a desiccator, and weigh. Determine the weight of
specimen tested from the difference in weight from
the initial weight of the container.
Standardization of the reagent: Place enough
methanol or other suitable solvent in the titration
vessel to cover the electrodes, and add sufficient
reagent to give the characteristic endpoint color, or
100+50 microamperes of direct current at about
200 mV of applied potential. For determination of
trace amounts of water (less than 1%), it is
preferable to use a reagent with a water
equivalency factor of not more than 2.0. Purified
Water, sodium tartrate dihydrate, or commercial

standards with a certificate of analysis traceable to
a national standard may be used to standardize the
reagent. The reagent equivalency factor, the
recommended titration volume, buret size, and
amount of standard to measure are factors to
consider when deciding which standard and how
much to use. For Purified Water or water standards,
quickly add the equivalent of between 2.0 and
250.0 mg of water. Calculate the water equivalency
factor, F, in mg of water per mL of reagent, by the
formula:

F=W/V

F: the water equivalency factor of the reagent, in
mg per mL.

W: the weight, in mg, of the water contained in the
aliquot of standard used.

V: the volume, in mL, of the reagent used in the
titration.

For sodium tartrate dihydrate, quickly add 20.0 to

125.0 mg of sodium tartrate dihydrate

(NazC406-2H,0),  accurately  weighed by

difference, and titrate to the endpoint. The water

equivalence factor F, in mg of water per mL of

reagent, is given by the formula:

F=W/V (36.04/230.08)

F: the water equivalency factor of the reagent, in
mg per mL.
36.04: two times the molecular weight of water.
230.08: the molecular weight of sodium tartrate
dehydrate.
W: the weight, in mg, of sodium tartrate dehydrate.
V: the volume, in mL, of the reagent consumed in
the second titration.
Note that the solubility of sodium tartrate dihydrate
in methanol is such that fresh methanol may be
needed for additional titrations of the sodium
tartrate dihydrate standard.
Procedure: Unless otherwise specified, transfer
enough methanol or other suitable solvent to the
titration vessel, ensuring that the volume is
sufficient to cover the electrodes (approximately
30 to 40 mL), and titrate with the reagent to the
electrometric or visual endpoint to consume any
moisture that may be present. (Disregard the
volume consumed, because it does not enter into
the calculations.) Quickly add the Test Preparation,
mix, and again titrate with the reagent to the
electrometric or visual endpoint. Calculate the
water content of the specimen, in mg, taken by the
formula:

M=SF

M: the weight of sample in mg.

S: the volume, in mL, of the reagent consumed in
the second titration.
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F: the water equivalence factor of the reagent, in
mg per mL.
Method II: Residual Titration
Principle—See the information given in the section
Principle under Method la. In the residual titration,
excess reagent is added to the test specimen,
sufficient time is allowed for the reaction to reach
completion, and the unconsumed reagent is titrated
with a standard solution of water in a solvent such
as methanol. The residual titration procedure is
applicable generally and avoids the difficulties that
may be encountered in the direct titration of
substances from which the bound water is released
slowly.
Apparatus, Reagent, and Test Preparation—Use
Method |
Standardization of Water Solution for Residual
Titration: Prepare a Water Solution by diluting 2
mL of water with methanol or other suitable
solvent to 1000 ml. Standardize this solution by
titrating 25.0 mL with the reagent, previously
standardized as directed under Standardization of
the reagent. Calculate the water content, in mg per
mL, of the Water Solution taken by the formula:

M=V"FI25

M: the weight of sample, in mg

V': the volume of the reagent consumed.

F: the water equivalence factor of the reagent.
Determine the water content of the water solution
weekly, and standardize the reagent against it
periodically as needed.

Procedue: Where the individual monograph
specifies that the water content is to be determined
by Method II, transfer enough methanol or other
suitable solvent to the transfer enough methanol or
other suitable solvent to the titration vessel,
ensuring that the volume is sufficient to cover the
electrodes (approximately 30 to 40 mL), and titrate
with the reagent to the electrometric or visual
endpoint. Quickly add the Test Preparation, mix,
and add an accurately measured excess of the
reagent. Allow sufficient time for the reaction to
reach completion, and titrate the unconsumed
reagent with standardized Water Solution to the
electrometric or visual endpoint. Calculate the
water content of the specimen, in mg, taken by the
formula:

M=F (X -XR)

M: the weight of sample, in mg.

F: the water equivalence factor of the reagent

X'z the volume, in mL, of the reagent added after
introduction of the specimen.

X: the volume, in mL, of standardized Water
Solution required to neutralize the unconsumed
reagent.

®)

R: is the ratio, V/25 (mL reagent/mL Water
Solution), determined from the Standardization of
water solution for residual titration.

Method III: Coulometric Titration

Principle—The Karl Fischer reaction is used in the
coulometric determination of water. lodine,
however, is not added in the form of a volumetric
solution but is produced in an iodide-containing
solution by anodic oxidation. The reaction cell
usually consists of a large anode compartment and
a small cathode compartment that are separated by
a diaphragm. Other suitable types of reaction cells
(e.g., without diaphragms) may also be used. Each
compartment has a platinum electrode that conducts
current through the cell. lodine, which is produced
at the anode electrode, immediately reacts with
water present in the compartment. When all the
water has been consumed, an excess of iodine
occurs, which usually is detected electrometrically,
thus indicating the endpoint. Moisture is eliminated
from the system by pre-electrolysis. Changing the
Karl Fischer solution after each determination is not
necessary because individual determinations can be
carried out in succession in the same reagent
solution.

A requirement for this method is that each
component of the test specimen is compatible with
the other components, and no side reactions take
place. Samples are usually transferred into the
vessel as solutions by means of injection through a
septum. Gases can be introduced into the cell by
means of a suitable gas inlet tube.

Precision in the method is predominantly governed
by the extent to which atmospheric moisture is
excluded from the system; thus, the introduction of
solids into the cell may require precautions, such as
working in a glove-box in an atmosphere of dry inert
gas. Control of the system may be monitored by
measuring the amount of baseline drift. This method
is particularly suited to chemically inert substances
like hydrocarbons, alcohols, and ethers. In
comparison with the volumetric Karl Fischer
titration, coulometry is a micromethod.

Apparatus: Any commercially available apparatus
consisting of an absolutely tight system fitted with
the necessary electrodes and a magnetic stirrer is
appropriate. The instrument’s microprocessor
controls the analytical procedure and displays the
results. Calibration of the instrument is not
necessary, as the current consumed can be measured
absolutely.

Reagent—See the manufacturer’s recommendations.
Test Preparation: Where the specimen is a soluble
solid, an appropriate quantity, accurately weighed,
may be dissolved in anhydrous methanol or other
suitable solvents. Where the specimen is an
insoluble solid, an appropriate quantity, accurately
weighed, may be extracted using a suitable
anhydrous solvent, and may be injected into the
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anolyte solution. Alternatively, an evaporation
technique may be used in which water is released
and evaporated by heating the specimen in a tube in
a stream of dry inert gas. The gas is then passed into
the cell. Where the specimen is to be used directly
without dissolving in a suitable anhydrous solvent,
an appropriate quantity, accurately weighed, may be
introduced into the chamber directly. Where the
specimen is a liquid, and is miscible with anhydrous
methanol or other suitable solvents, an appropriate
quantity, accurately weighed, may be added to
anhydrous methanol or other suitable solvents.
Procedure: Using a dry device, inject or add directly
an accurately measured amount of the sample or
sample preparation estimated to contain between 0.5
and 5.0 mg of water, or an amount recommended by
the instrument manufacturer into the anolyte, mix,
and perform the coulometric titration to the
electrometric endpoint. Read the water content of
the liquid Test Preparation directly from the
instrument’s display, and calculate the percentage
that is present in the substance. Perform a blank
determination, as needed, and make any necessary
corrections.

2. Azeotropic—toluene distillation

Apparatus: Use a 500-mL glass flask A connected by
means of a trap B to a reflux condenser C by ground glass
joints (see Figure.). The critical dimensions of the parts of
the apparatus are as follows. The connecting tube D is 9
to 11 mm in internal diameter. The trap is 235 to 240 mm
in length. The condenser, if of the straight-tube type, is
approximately 400 mm in length and not less than 8 mm
in bore diameter. The receiving tube E has a 5-mL
capacity, and its cylindrical portion, 146 to 156 mm in
length, is graduated in 0.1-mL subdivisions, so that the
error of reading is not greater than 0.05 mL for any
indicated volume. The source of heat is preferably an
electric heater with rheostat control or an oil bath. The
upper portion of the flask and the connecting tube may be
insulated. Clean the receiving tube and the condenser with
chromic acid cleansing mixture, thoroughly rinse with
water, and dry in an oven. Prepare the toluene to be used
by first shaking with a small quantity of water, separating
the excess water, and distilling the toluene.

Procedure: Place in the dry flask a quantity of the
substance, weighed accurately to the nearest centigram,
which is expected to yield 2 to 4 mL of water. If the
substance is of a pasty character, weigh it in a boat of
metal foil of a size that will just pass through the neck of
the flask. If the substance is likely to cause bumping, add
enough dry, washed sand to cover the bottom of the flask,
or a number of capillary melting-point tubes, about 100
mm in length, sealed at the upper end. Place about 200 mL
of toluene in the flask, connect the apparatus, and fill the
receiving tube E with toluene poured through the top of
the condenser. Heat the flask gently for 15 minutes and,
when the toluene begins to boil, distill at the rate of about
2 drops per second until most of the water has passed over,

and then increase the rate of distillation to about 4 drops
per second. When the water has apparently all distilled
over, rinse the inside of the condenser tube with toluene
while brushing down the tube with a tube brush attached
to a copper wire and saturated with toluene. Continue the
distillation for 5 minutes, then remove the heat, and allow
the receiving tube to cool to room temperature. If any
droplets of water adhere to the walls of the receiving tube,
scrub them down with a brush consisting of a rubber band
wrapped around a copper wire and wetted with toluene.
When the water and toluene have separated completely,
read the volume of water, and calculate the percentage that
was present in the substance.

B

Figure. Toluene Moisture Apparatus

3. Gravimetric

Procedure for Chemicals: Proceed as directed in the
individual monograph preparing the chemical as directed
under Loss on Drying.

Procedure for Biologics: Proceed as directed in the
individual monograph.

Procedure for Articles of Botanical Origin: Place about
10.0 g of the drug, prepared as directed and accurately
weighed, in a tared evaporating dish. Dry at 105° for 5
hours, and weigh. Continue the drying and weighing at 1
hour intervals until the difference between two successive
weightings corresponds to not more than 0.25%.

Il. Identification Tests
(2191) General Identification Tests

Under this heading are placed tests that are frequently
referred to in the pharmacopeia for the identification of
reagents and crude drugs. The tests are not intended to be
applicable to mixtures of substances unless otherwise
directed.

Acetate

1. When acetate is warmed with dilute sulfuric acid, its
characteristic odor is evolved.

2. When acetic acid or acetate is warmed with sulfuric
acid and alcohol, the characteristic odor of ethyl
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acetate is evolved.

With ferric chloride TS, neutral or weakly acidic
solutions of acetates produce a dark red color and a
red-brown precipitate when boiled. The precipitate is
soluble in hydrochloric acid with the color of the
solution changes to yellow.

Borate

Turmeric paper is dipped into a borate solution
acidified with hydrochloric acid, exhibiting a brown
color, the color turning darker after drying and
changing to greenish-black with ammonia TS.

When a borate is treated with sulfuric acid, methanol
is added, and the mixture is ignited, it burns with a
green-bordered flame.

Carbonate and bicarbonate

Carbonates and bicarbonates effervesce with dilute
acids, evolving a colorless gas of carbon dioxide,
which produces a white precipitate immediately,
when passed into calcium hydroxide TS.

A cold solution of carbonates is colored red by
phenolphthalein TS, while a cold solution of
bicarbonates remains unchanged or exhibits only a
slightly red color.

Ferric salt and ferrous salt

Neutral solutions of ferric salts or ferrous salts
produce a black precipitate immediately with
ammonium sulfide TS. This precipitate is soluble in
cold and dilute hydrochloric acid with the evolution
of hydrogen sulfide.

Acidic solutions of ferric salts produce a dark blue
precipitate with potassium ferrocyanide TS.
Solutions of ferric salts produce a reddish-brown
precipitate with an excess of sodium hydroxide TS.
With ammonium thiocyanate TS, solutions of ferric
salts produce a deep red color that is not destroyed by
dilute mineral acids.

With potassium ferricyanide TS, solutions of ferrous
salts produce a dark blue precipitate that is insoluble
in dilute hydrochloric acid but is decomposed by
sodium hydroxide TS.

With sodium hydroxide TS, solutions of ferrous salts
produce a pale green precipitate, the color rapidly
changing to green and then to brown when shaken.

Todide

Solutions of iodides, upon the addition of chlorine TS,
dropwise, liberate iodine, which is shaken with
chloroform, the chloroform layer is colored violet;
which gives a blue color with starch TS.

With silver nitrate TS, solutions of iodides produce a
yellow, curdy precipitate that is insoluble in nitric
acid and ammonia TS.

When an iodide is warmed with sulfuric acid and
manganese dioxide, its violet vapor is evolved.

With mercuric chloride TS, solutions of iodides
produce a scarlet precipitate that is slightly soluble in
an excess of mercuric chloride TS but readily soluble
in an excess of potassium iodide TS.

Nitrite

Nitrites evolve brownish-red fumes with dilute
mineral acids or acetic acid.

Solutions of nitrites, upon the addition of potassium
iodide TS and dilute sulfuric acid, dropwise, liberate
iodine, which gives a blue color with starch TS.

Permanganate

Solutions of permanganates acidified with sulfuric
acid are decolorized by hydrogen peroxide TS and by
sodium bisulfite TS, in the cold, and by oxalic acid
TS, in hot solution.

Phosphate

With silver nitrate TS, neutral solutions of phosphates
produce a pale yellowish precipitate that is soluble in
dilute nitric acid and ammonia TS.

With dilute nitric acid and ammonium molybdate TS,
neutral solutions of phosphates produce a yellow
precipitate that is soluble in ammonia TS.

With magnesium ammonium chloride TS, neutral
solutions of phosphates produce a white crystalline
precipitate that is soluble in dilute hydrochloric acid.

Potassium salt

Potassium salts are applied to the platinum wire
moistened with hydrochloric acid, imparting a violet
color to a nonluminous flame by viewing through
cobalt glass.

With sodium bitartrate TS, neutral, concentrated
solutions of potassium salts slowly produce a white
crystalline precipitate that is soluble in ammonia TS
and solutions of alkali hydroxides and carbonates.
The formation of the precipitate, which is usually
slow, is accelerated by stirring or rubbing the inside
of the test tube with a glass rod. The addition of a
small amount of glacial acetic acid or alcohol also
promotes the precipitation.

With a small amount of hydrochloric acid and platinic
chloride TS, concentrated solutions of potassium salts
produce a yellow crystalline precipitate. The
precipitate is decomposed to potassium chloride and
platinum after ignition.
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Silver salt

With hydrochloric acid, solutions of silver salts
produce a white, curdy precipitate that is insoluble in
nitric acid but readily soluble in ammonia TS.

When the solution of silver salts is warmed with
ammonia TS and a small quantity of formaldehyde
TS, a mirror of metallic silver upon the sides of the
container.

With potassium chromate TS, solutions of silver salts
produce a red precipitate that is soluble in dilute nitric
acid.

Sodium salt

With cobalt-uranyl acetate TS, solutions of sodium
salts after conversion to chlorides or nitrates produce
a yellow precipitate, which forms after agitation for
several minutes.

Sodium salts are applied to the platinum wire
moistened with hydrochloric acid, imparting an
intense yellow color to a nonluminous flame.

With potassium pyroantimonate TS, neutral or
alkaline concentrated solutions of sodium salts
produce a white crystalline precipitate. The formation
of the precipitate is accelerated by rubbing the inside
of the test tube with a glass rod.

Sulfate

With barium chloride TS, solutions of sulfates
produce a white precipitate that is insoluble in
hydrochloric acid and nitric acid.

With lead acetate TS, neutral solutions of sulfates
produce a white precipitate that is soluble in
ammonium acetate TS.

With hydrochloric acid, solutions of sulfates produce
no precipitate. (Distinction from thiosulfates).

Sulfide

With hydrochloric acid, sulfides evolve the
characteristic odor of hydrogen sulfide, which
blackens lead acetate paper moistened with water.

Sulfite and bisulfite

With dilute hydrochloric acid, sulfites and bisulfites
evolve the characteristic odor of sulfur dioxide,
which blackens filter paper moistened with
mercurous nitrate TS.

With sodium sulfide TS, solutions of sulfites and
bisulfites produce a white precipitate, which
changing to yellow gradually.

Solutions of sulfites and bisulfites decolorize iodine
TS.

(2211) Arsenic (As)

This method, based on the color reaction between
hydrogen arsenide and silver diethyldithiocarbamate to
produce the red complex which can be determined arsenic
limits of crude drugs tested by visually or
spectrophotometrically. All the reagents applied in this
method should be as lower as possible in arsenic content,
except arsenic trioxide.

Apparatus: See illustration.

a: arsine generator— a 125 ml conical flask.

b: frosted standard connector (24/40),
constituted by a and c.

c: scrubber unit— the inner diameter is 25
mm.

c1 and e;: Glass tubes, the inner diameter is 2
mm and bent 90 degrees at the appropriate
place.

d: rounded connector, constituted by c; and e;.

e: absorber tube, 15 mL standard centrifuge
tube.

k: retaining clip, forked. Insert c¢; and e; to
stabilize d.

Standard arsenic solution: Take 132.0 mg of arsenic
trioxide fine powder which is previously dried at 105°C
for 1 hour and weigh accurately, dissolve in 5 mL of
sodium hydroxide solution (1 in 5) in a 1000-mL
volumetric flask. Neutralize the solution with 10 mL
dilute sulfuric acid, and add recently boiled and cooled
water to volume, and mix (the procedure as above is the
method to make stock solution). Transfer 10.0 mL of
arsenic trioxide stock solution to a 1000-mL volumetric
flask, and add 10 mL of 2N dilute sulfuric acid, add
recently boiled and cooled water to volume, and mix. Each
mL of standard arsenic solution contains 1.0 pg of arsenic
(As). Keep this solution in an all-glass container with
stopper, and use within 3 days.

Test solution preparation:

NOTE:

1. Some substances may explode violently when
digested with hydrogen peroxide. Operate carefully,
be cautious at all times.

2. If halogen-containing compounds are present, use a
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lower temperature while heating the test specimen
with sulfuric acid, avoid boiling the mixture, before
charring begins, and add the hydrogen peroxide
carefully, to prevent loss of trivalent arsenic.

If non-specified in the monographs, take test specimen
contained 10.0 pg of arsenic in a gas generating bottle.
Add 5 mL of sulfuric acid and a few glass beads, and
digest in a fume hood, until carbonization occurs. If
necessary, add small amount of sulfuric acid to keep the
test specimen moistened, but the total acid added is not
more than 10 mL. Until the reaction complete, cool,
carefully add 30 % hydrogen peroxide, after add the first
drop and react completely, heat slightly, remove the burner,
mix, then add the second drop, and repeat the procedure
above. Slowly add the first few drops with sufficient
mixing, in order to prevent a rapid reaction. Discontinue
heating if foam becomes excessive. During the digestion,
rotate the flask occasionally to prevent the specimen from
caking on the glass bottom or glass wall. Maintain
oxidizing conditions at all times during the digestion by
adding small quantities of the hydrogen peroxide solution
whenever the mixture turns brown or darken. Continue the
digestion until the organic matter is digested completely,
gradually raising the temperature of the hot plate until
fumes of sulfur trioxide are copiously evolved, and the
solution becomes colorless or only light yellow color.
Cool, add 10 mL of water carefully, mix, and again
evaporate to strong fuming, repeat this procedure to
remove any trace of hydrogen peroxide. Cool, add 10 mL
of water carefully, wash the sides of the flask with a few
mL of water, and dilute with water to 35 mL as the test
solution.

Procedure: To test specimen and standard, add 20 mL of
dilute sulfuric acid (1 in 5), 2 mL of potassium iodide TS,
0.5 mL of stronger acid stannous chloride TS and 1 mL of
isopropanol, mix (Add 1 mL isopropanol to the gas
generating bottle to make the gas escape evenly.) and
stand at room temperature for 30 minutes. Pack the
scrubber tube with two pledgets that have been soaked in
saturated lead acetate solution and squeezed to dryness,
leaving an interspace between the two pledgets. Dry the
tube in vacuum at room temperature. Transfer 3.0 mL of
silver diethyldithiocarbamate TS to the absorber tube, add
3.0 g of granular zinc (No. 20 sieve) to the mixture in the
flask, immediately connect the assembled scrubber unit,
Place the flask in a water boiler at 25 + 3°C, swirling the
flask gently every 10 minutes. After 45 minutes, transfer
the absorbing solution to a 1-cm absorption cell,
determine the absorbance at the wavelength of maximum
absorbance in 525 nm, using silver diethyldithio-
carbamate TS as the blank. The absorbance of the test
solution is lower than the standard solution under the same
monograph.

Interfering chemicals: Metals or salts of metals, such as
chromium, cobalt, copper, mercury, molybdenum, nickel,
palladium, silver may interfere the production of arsine.
Antimony, which forms stibine, reacts with silver
diethyldithiocarbamate TS and produces the color, but the

absorbance of the color is at the wavelength of 525 nm,
since at this wavelength the interference due to stibine is
negligible.

(2221) Chlorides and Sulfates

The following tests are provided as general procedures for
use where limits for chloride or sulfate are specified in the
individual monograph. Use the same quantities of the
same reagents for both the sample solution under test and
the control solution containing the specified amount of
chloride or sulfate. If, after acidification, the solution is
not perfectly clear, pass it through a filter paper that gives
negative tests for chloride and sulfate. Add the precipitant,
silver nitrate or barium chloride as required, to both the
test solution and the control solution in immediate
sequence. When comparing the turbidity, place the
solution in colorimetric tubes which are same in diameter
and observe the solution in the specified time.

Where the individual monograph calls for applying the
test to a specific volume of a test solution of the substance,
if chloride or sulfate content are corresponded to 0.20 mL
or less of 0.020 N hydrochloric acid or sulfuric acid, use
the solution directly on the test without further dilution. In
such cases maintain the same volume relationships for the
control solution as specified for the solution under test. In
applying the test to the salts of heavy metals, which
normally show the acidic reaction in solution, the
acidification can be omitted in the procedure, and do not
neutralize the solution. For detecting bismuth salt samples,
dissolve bismuth salts in a small quantity of water and 2
mL of nitric acid, then determine the solution as above.

Chlorides: Dissolve the specified quantity of sample in
30~40 mL of water. If the sample had been prepared in
solution already, make up chloride solution with the
sample solution to a total volume of 30~40 mL by adding
extra water. If necessary, use litmus paper as an indicator,
and neutralize the solution with nitric acid. Add 1 mL of
nitric acid, 1 mL of silver nitrate TS and sufficient water
to make 50 mL solution. Mix well and allow it to stand for
5 minutes in dark. Unless otherwise directed in the
monographs. If any turbidity occurs, compare the turbidity
with the solution containing 0.020 N of hydrochloric acid
specified in the monographs.

Sulfates: Dissolve the specified quantity of the sample in
30~40 mL of water. If the sample had been prepared in
solution already, make up sulfate solution with the sample
solution to total volume of 30~40 mL by adding extra
water. If necessary, use litmus paper as an indicator, and
neutralize the solution with hydrochloric acid. Add 1 mL
of 3 N dilute hydrochloric acid, 3 mL of barium chloride,
and sufficient water to make 50 mL solution. Mix well,
stand for 10 minutes. Unless otherwise directed in the
monographs, compare the turbidity with the solution
containing 0.020 N sulfuric acid specified in the
monographs.
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(2251) Lead (Pb)

All reagents used in this method do not contain lead, and
should be stored in borosilicate glasses. Rinse all
glassware thoroughly with warm dilute nitric acid (1in2),
and then rinse by water.

Solution preparation

Ammonia-cyanide solution: Dissolve 2.0 g of potassium
cyanide in 15 mL of concentrated ammonium hydroxide,
and dilute with appropriate amount of water to 100 mL.

Ammonium citrate solution: Dissolve 40.0 g of citric
acid in 90 mL of water. Add 2 or 3 drops of phenol red TS,
then cautiously add concentrated ammonium hydroxide
until the solution appears a reddish color. Remove any
lead that may contain in the solution by extracting with
dithizone extraction solution, 20-mL each time, until the
dithizone solution retains orange-green color.

Diluted standard lead solution: Dilute 10 mL of
standard lead solution containing 10.0 pg of lead per mL
(General rule 6301), with dilute nitric acid to 100 mL (1
in 100) and obtain a diluted solution that contains 1.0 pg
of lead per mL.

Dithizone extraction solution: Dissolve 30 mg of
dithizone in 1000 mL of chloroform, and add 5 mL of
alcohol. Store the solution in a refrigerator. Before use,
shake a portion of the dithizone extraction solution with
half portion of dilute nitric acid (1 in 100), discarding the
nitric acid in the water layer.

Hydroxylamine hydrochloride solution: Dissolve 20.0
g of hydroxylamine hydrochloride in sufficient water to
make approximately 65 mL. Transfer to a separator, add 5
drops of thymol blue TS, and add ammonium hydroxide
until the solution appears a yellow color. Add 10 mL of
sodium diethyldithiocarbamate solution (1 in 25), mix,
and stand for 5 minutes. Extract this solution with
successive 10~15 mL portions of chloroform, until a 5 mL
portion of the chloroform extract does not appear a yellow
color when shaken with cupric sulfate TS. Add 3N dilute
hydrochloric acid until the solution is pink, if necessary,
add one to two drops of thymol blue TS, and then dilute
with water to 100 mL.

Potassium cyanide solution: Dissolve 50.0 g of
potassium cyanide in sufficient water to make 100 mL.
Remove the lead from this solution by extraction with
successive portions of dithizone extraction solution,
follow the method as described under ammonium citrate
solution above, then extract any dithizone remaining in the
cyanide solution by shaking with chloroform. Finally
dilute the cyanide solution with sufficient water so that
each 100 mL contains 10.0 g of potassium cyanide.

Standard dithizone solution: Dissolve 10.0 mg of
dithizone in 1000 mL of chloroform. Keep the solution in

a glass-stopper, lead-free bottle, suitably wrapped to
protect it from light, and store in a refrigerator.

NOTE: The special reagents are used for the
determination of lead in ferrous sulfate.

Potassium cyanide citrate: Add 50 mL of ammonium
citrate and 4 mL of potassium cyanide to 50 mL of water,
then well mix. Adjust to pH 9 by concentrated ammonium
hydroxide, if necessary.

pH 2.5 buffer solution: Add 37.0 mL of 0.1 N
hydrochloric acid to 25.0 mL of 0.2 M potassium
hydrogen phthalate solution, add water to 100 mL.

Dithizone-carbon tetrachloride solution: Dissolve 10.0
mg of dithizone in 1000 mL carbon tetrachloride. The
solution can only use one day.

pH 2.5 lotion: Take 500 mL of dilute nitric acid(1 in 100),
adjust to pH 2.5 by adding ammonia solution, then add 10
mL of pH 2.5 buffer solution, mix.

Ammonia-cyanide lotion: Add 4 mL of ammonia-
cyanide solution to 35 mL of pH 2.5 lotion, mix.

Test solution preparation: Unless otherwise directed in
the monographs, prepare a test preparation as follows:

Caution— operate in this procedure carefully, as some
substances may explosive violently when digested with
hydrogen peroxide. Transfer 1.0 g of the test specimen to
a suitable flask, add 5 mL of sulfuric acid and a few glass
beads, and digest on a hot plate in a hood until charring
begins. Other suitable means of heating may be
substituted. Add additional sulfuric acid, if necessary, to
wet the test specimen completely, but do not add more
than a total of 10 mL. After the reaction finished, cool,
drop 30% hydrogen peroxide with caution, after first drop
reacts completely, heat gently, stop the heat, shake, and
then add second drop, repeat the procedure carefully. Add
the first few drops very slow, mix carefully to prevent a
rapid reaction, and discontinue heating if foaming
becomes excessive. Swirl the solution to prevent
unreacted substance from caking on the walls or bottom
of the flask. Add peroxide whenever the mixture turns
brown or darkens. Continue the digestion until the
substance is completely decomposed and produced
copious fumes of sulfur trioxide, and the solution is
colorless or slightly yellow, and cool.

Procedure: Place the test solution in a separator, unless
otherwise directed in the monographs, operate as
described below: add 6 mL of ammonium citrate solution
and 2 mL of hydroxylamine hydrochloride solution. For
the determination of lead in iron salts use 10 mL of
ammonium citrate solution. Add 2 drops of phenol red TS,
and make the solution alkaline in red color by the addition
of ammonium hydroxide. Cool the solution if necessary,
and add 2 mL of potassium cyanide solution, immediately
extract the solution with 5 mL portions of dithizone
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extraction solution several times, until the dithizone
solution retains in green color, draining off each extract
into another separator. Shake the combined dithizone
solutions for 30 seconds with 20 mL of dilute nitric acid
(1 in 100), and discard the chloroform layer. Add 5.0 mL
of standard dithizone solution and 4 mL of ammonia-
cyanide solution to the acid solution, and shake for 30
seconds: the color of the chloroform layer is violet which
is not darker than the control solution under examination.
The control solution is made with a volume of diluted
standard lead solution (the lead content is equivalent to the
lead limit in the test specimen).

(2281) Residue on Ignition

Ignite a suitable crucible at about 600°C, cool the crucible
in a desiccator, and weigh it accurately. Weigh accurately
1~2 g of test sample specified in the individual monograph
in the crucible and weigh accurately again. Ignite the
crucible gently and slowly, until it is thoroughly charred,
cool. Unless otherwise directed, add 1 mL of sulfuric acid,
then ignite at 600 + 25°C until the residue is completely
incinerated. Cool the crucible in a desiccator and weigh
accurately, and calculate the percentage of residue. If the
amount of the residue obtained exceeds the limit specified
in the individual monograph, add 1 mL of sulfuric acid,
again and repeat the procedures as described above.

(2525) Sulfur Dioxide

The following methods are provided for the determination
of sulfur dioxide in pharmaceutical excipients.

1. Method |

(1) Procedure

Mix 20 g of the test specimen, accurately weighed,
with 200 mL of an appropriate solvent as indicated
in each individual monograph, and stir until a
smooth suspension is obtained. Allow the test
specimen mixture to remain undisturbed until most
of the test specimen has settled, and filter the
aqueous portion through paper (Whatman No. 1 or
equivalent). To 100 mL of the clear filtrate add an
additional solvent as indicated in each individual
monograph, add 3 mL of starch TS, and titrate with
0.01 N iodine solution VS to the first permanent blue
or purple color. Each 1.0 mL of 0.01 N iodine
solution VS consumed corresponds to 0.003% of
sulfur dioxide found.

2. Method Il

(1) Procedure
Transfer about 50 ~ 100 g of the substance to be
tested, accurately weighed, to a 250-mL conical
flask, add 100 ~ 150 mL of water, and mix. Cool to
between 5°and 10°C . While stirring with a magnetic
stirrer, add 10 mL of cold 1.5 N sodium hydroxide

(at a temperature between 5° and 10°C). Stir for an
additional 20 seconds, and add 10 mL of starch
indicator solution, prepared as follows: mix 10 g of
soluble starch with 50 mL of cold water, transfer to
1000 mL of boiling water, stir until completely
dissolved, cool, and add 1 g of salicylic acid
preservative. (NOTE—Discard the solution after 1
month.). Add 10 mL of 2.0 N sulfuric acid (at a
temperature between 5° and 10 C ), and titrate
immediately with 0.005 N iodine VS until a light
blue color persists for 1 minute (see General rule
3062). Perform a blank determination, using 200 mL
of water treated similarly to the solution under test,
and make any necessary correction. Each mL of
0.005 N iodine is equivalent to 0.16 mg of SO..

3. Method Il

(1) Procedure

Dissolve 20.0 g of the test specimen in 150 mL of
hot water in a flask having a round bottom and a long
neck, add 5 mL of phosphoric acid and 1 g of sodium
bicarbonate, and at once connect the flask to a
condenser. (NOTE—Excessive foaming can be
alleviated by the addition of a few drops of a suitable
antifoaming agent.) Distill 50 mL, receiving the
distillate under the surface of 50 mL of 0.1 N iodine.
Acidify the distillate with a few drops of
hydrochloric acid, add 2 mL of barium chloride TS,
and heat on a steam bath until the liquid is nearly
colorless. The precipitate of barium sulfate, if any,
when filtered, washed, and ignited, weighs not more
than 3 mg, corresponding to not more than 0.004%
of sulfur dioxide, correction being made for any
sulfate that may be present in 50 mL of the 0.1 N
iodine. Acidify the distillate with a few drops of
hydrochloric acid, add 2 mL of barium chloride TS,
and heat on a steam bath until the liquid is nearly
colorless. The precipitate of barium sulfate, if any,
when filtered, washed, and ignited, weighs not more
than 3 mg, corresponding to not more than 0.004%
of sulfur dioxide, correction being made for any
sulfate that may be present in 50 mL of the 0.1 N
iodine.

4. Method IV

In this test, sulfur dioxide is released from the test
specimen in a boiling acid medium and is removed by a
stream of carbon dioxide. The separated gas is collected
in a dilute hydrogen peroxide solution, in which the sulfur
dioxide is oxidized to sulfuric acid and titrated with
standard alkali, using a pH meter to control the pH value
and titration. This test is performed under conditions such
that the requirements specified in the system suitability
test are met.
(1) Special Reagents
a. Carbon Dioxide:
Use carbon dioxide with a flow regulator that
will maintain a flow of 100 + 10 mL per minute.
b. Hydrogen Peroxide Solution:
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a.

Dilute 30% hydrogen peroxide with water to
obtain a 3% solution. Neutralize the 3%
hydrogen peroxide solution with 0.01 N sodium
hydroxide to a pH of 4.1 determined
potentiometrically.
Potassium Metabisulfite Solution:
Transfer 0.87 g of potassium metabisulfite
(K2S20s) and 0.2 g of edetate disodium to a
1000-mL volumetric flask. Dilute with water to
volume before mixing. (NOTE—Edetate
disodium is used to protect sulfite ion from
oxidation.)
Apparatus
A suitable apparatus for sulfur dioxide
determination is shown in the accompanying
diagram (Figure 1). The apparatus consists of a
500 mL three-neck, round-bottom boiling flask, A;
a separatory funnel, B, having a capacity of 100
mL or greater; a gas inlet tube of sufficient length
to permit introduction of the carbon dioxide within
2.5 cm of the bottom of the boiling flask; a reflux
condenser, C, having a jacket length of 200 mm;
and a delivery tube, E, connecting the upper end of
the reflux condenser to the bottom of a receiving
test tube, D. Apply a thin film of stopcock grease
to the sealing surfaces of all joints except the joint

between the separatory funnel and the boiling flask,

and clamp the joints to ensure tightness.

System Suitability Test
Test A:
Using the Potassium Metabisulfite Solution as
the standard, proceed as directed for Procedure,
except replace the 25.0 g of test substance with
20 mL of Potassium Metabisulfite Solution.
Calculate the content, in mg per mL, of sulfur
dioxide in the Potassium Metabisulfite Solution
taken by the formula:

1000(32.03) VN/Vp

in which the factor 1000 converts mg to mg;
32.03 is the milliequivalent weight of sulfur
dioxide; V is the volume, in mL, of titrant
consumed; N is the normality of the titrant; and
Vp is the volume, in mL, of the Potassium
Metabisulfite Solution taken for the test.

Figure 1. Apparatus for Method IV.

(4)

Test B:

In a 100-mL conical flask, add 20 mL of 0.02 N
iodine solution and 5 mL of 2 N hydrochloric
acid. Add 1 mL of starch TS, and titrate with the
Potassium Metabisulfite Solution until the first
discoloration is observed. Calculate the content,
in mg per mL, of sulfur dioxide in the Potassium
Metabisulfite Solution by the formula:

1000(32.03) ViNi/Vp

in which 1000 and 32.03 are defined above; V| is
the volume, in mL, of the iodine solution used in
the test; N, is the normality of the iodine solution;
and Vp is the volume, in mL, of the Potassium
Metabisulfite Solution consumed.
The difference between the sulfur dioxide
contents obtained from Test A and Test B is not
more than 5% of their mean value. Test B shall
be performed within 15 minutes after completion
of Test A. (NOTE—This avoids a potential
variation of the sulfur dioxide content in the
Potassium Metabisulfite Solution when stored at
room temperature).
Procedure
Add 150 mL of water to the boiling flask (A).
Close the stopcock of the separatory funnel, and
begin the flow of carbon dioxide at a rate of 100
5 mL per minute through the apparatus. Start the
condenser coolant flow. Place 10 mL of Hydrogen
Peroxide Solution in the receiving test tube (D).
After 15 minutes, without interrupting the flow of
carbon dioxide, remove the separatory funnel (B)
from the boiling flask, and transfer 25.0 g of the
test specimen to the boiling flask with the aid of
100 mL of water. Apply stopcock grease to the
outer joint of the separatory funnel, and replace the
separatory funnel in the boiling flask. Close the
stopcock of the separatory funnel, and add 80 mL
of 2 N hydrochloric acid to the separatory funnel.
Open the stopcock of the separatory funnel to
permit the hydrochloric acid solution to flow into
the boiling flask, guarding against escape of sulfur
dioxide into the separatory funnel by closing the
stopcock before the last few mL of hydrochloric
acid drain out. Boil the mixture for 1 hour. Open
the stopcock of the funnel, stop the flow of carbon
dioxide, discontinue heating the flask, and turn off
the cooling water in the condenser. Remove the
receiving test tube, and transfer its contents to a
200 mL wide-necked, conical flask. Rinse the
receiving test tube with a small portion of water,
add the rinsing to the 200 mL conical flask, and
mix. Heat on a water bath for 15 minutes, and
allow to cool. Add 0.1 mL of bromophenol blue TS,
and titrate the contents with 0.1 N sodium
hydroxide VS until the color changes from yellow
to violet-blue, with the color change lasting for at
least 20 seconds. Perform a blank determination
and make any necessary correction (see General
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rule 3062). Calculate the content, in mg per g, of
sulfur dioxide in the test specimen taken by the
formula:

1000(32.03) VN/W

in which the factor 1000 converts mg to mg; 32.03
is the milliequivalent weight of sulfur dioxide; V is
the volume, in mL, of titrant consumed; N is the
normality of the titrant; and W is the weight, in g,
of the test specimen taken.

Method V

In this method, similar to Method IV, sulfur dioxide is
released from the test specimen in a boiling acid medium
and is removed by a stream of nitrogen. The separated gas
is collected in a dilute hydrogen peroxide solution, in
which the sulfur dioxide is oxidized to sulfuric acid and
titrated with standard alkali, using methyl red as an
indicator. This test is performed under conditions such
that the requirements specified in the system suitability
test are met.

1)

a.

()

Special Reagents
Hydrogen Peroxide Solution:
Dilute a portion of 30 percent hydrogen peroxide
with water to obtain a 3% solution. Just before
use, add 3 drops of methyl red TS, and neutralize
to a yellow endpoint with 0.01 N sodium
hydroxide. Do not exceed the endpoint.
Nitrogen:
Use high-purity nitrogen with a flow regulator
that will maintain a flow of 200 £ 10 mL per
minute. Guard against the presence of oxygen by
passing the nitrogen through a scrubber, such as
alkaline pyrogallol, prepared as follows: add 4.5
g of pyrogallol to a gas-washing bottle, purge the
bottle with nitrogen for 3 minutes, and add a
solution containing 85 mL of water and 65 g of
potassium hydroxide while maintaining an
atmosphere of nitrogen in the bottle.
Potassium Metabisulfite Solution:
Transfer 0.87 g of potassium metabisulfite
(K2S20s) and 0.2 g of edetate disodium to a 1000-
mL volumetric flask. Dilute with water to volume
before mixing. (NOTE—Edetate disodium is
used to protect sulfite ion from oxidation.)
Apparatus
The apparatus (see Figure 2) is designed to effect
the selective transfer of sulfur dioxide from the
specimen in boiling aqueous hydrochloric acid to
the Hydrogen Peroxide Solution in vessel G. The
backpressure is limited to the unavoidable pressure
due to the height of the Hydrogen Peroxide
solution above the tip of the bubbler, F. Keeping
the backpressure as low as possible reduces the
likelihood that sulfur dioxide will be lost through
leaks. Preboil vinyl and silicone tubing. Apply a
thin film of stopcock grease to the sealing surfaces
of all joints, except the joint between the
separatory funnel and the flask, and clamp the

joints to ensure tightness. The separatory funnel, B,
has a capacity of 100 mL or greater. The inlet
adapter, A, with a hose connector provides a means
of applying headpressure over the solution.
(NOTE— A pressure-equalizing dropping funnel
is not recommended because condensate, which
may contain sulfur dioxide, is deposited in the
funnel and the side arm).

Figure 2. Apparatus for Method V

The round-bottom flask, C, is a 1000-mL flask
with three 24/40 tapered joints. The gas inlet tube,
D, is long enough to permit introduction of the
nitrogen to within 2.5 cm of the bottom of the flask.
The Allihn condenser, E, has a jacket length of 300
mm. The bubbler, F (see Figure 3), is fabricated
from glass according to the dimensions given in
Figure 3. The Hydrogen Peroxide Solution is
contained in the vessel, G, having an inside
diameter of about 2.5 cm and a depth of about 18
cm. Circulate coolant, such as a mixture of water
and methanol (4:1) maintained at 5°C, to chill the
condenser.

Figure 3. Bubbler (F) for apparatus in Method V.

System Suitability Test
Test A:
Using the Potassium Metabisulfite Solution as
the standard, proceed as directed for Procedure,
except replace the 50.0 g of test substance with
20 mL of Potassium Meta bisulfite Solution.
Calculate the content, in mg per mL, of sulfur
dioxide in the Potassium Metabisulfite Solution
taken by the formula:

1000(32.03) VN/Vp
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in which the factor 1000 converts mg to mg;
32.03 is the milliequivalent weight of sulfur
dioxide; V is the volume, in mL, of titrant
consumed; N is the normality of the titrant; and
Vp is the volume, in mL, of Potassium
Metabisulfite Solution taken for the test.

Test B:

In a 100-mL conical flask, add 20 mL of 0.02 N
iodine solution and 5 mL of 2 N hydrochloric
acid. Add 1 mL of starch TS, and titrate with the
Potassium Metabisulfite Solution until the first
discoloration is observed. Calculate the content,
in mg per mL, of sulfur dioxide in the Potassium
Metabisulfite Solution by the formula:

1000(32.03) ViN/Vp

in which 1000 and 32.03 are defined above; V; is
the volume, in mL, of iodine solution used in the
test; N, is the normality of the iodine solution;
and Vp is the volume, in mL, of Potassium
Metabisulfite Solution consumed.
The difference between the sulfur dioxide
contents obtained from Test A and Test B is not
more than 5% of their mean value. Test B shall
be performed within 15 minutes after completion
of Test A. (NOTE—This avoids a potential
variation of the sulfur dioxide content in the
Potassium Metabisulfite Solution when stored at
room temperature.)
Procedure
Position the apparatus in a heating mantle
controlled by a power regulating device. Add 400
mL of water to the flask. Close the stopcock of the
separatory funnel, and add 90 mL of 4 N
hydrochloric acid to the separatory funnel. Begin
the flow of nitrogen at a rate of 200 £ 10 mL per
minute. Start the condenser coolant flow. Add 30
mL of Hydrogen Peroxude Solution to the vessel
(G). After 15 minutes, remove the separatory
funnel, and transfer a mixture of 50.0 g of the test
specimen, accurately weighed, and 100 mL of
alcohol solution (5 in 100) to the flask. Apply
stopcock grease to the outer joint of the separatory
funnel, return the separatory funnel to the tapered
joint flask, and concomitantly resume the nitrogen
flow. Apply headpressure above the hydrochloric
acid solution in the separatory funnel with a rubber
bulb equipped with a valve. Open the stopcock of
the separatory funnel to permit the hydrochloric
acid solution to flow into the flask. Continue to
maintain  sufficient  pressure  above the
hydrochloric acid solution to force it into the flask.
(NOTE— The stopcock may be temporarily closed,
if necessary, to increase the pressure.) To guard
against escape of sulfur dioxide into the separatory
funnel, close the stopcock before the last few mL
of hydrochloric acid drain out. Apply power to the
heating mantle sufficient to cause about 85 drops
of reflux per minute. After refluxing for 1.75 hours,

remove the vessel (G), add 3 drops of methyl red
TS, and titrate the contents with 0.01 N sodium
hydroxide VS, using a 10-mL buret with an
overflow tube and a hose connection to a carbon
dioxide-absorbing tube, to a yellow endpoint that
persists for at least 20 seconds. Perform a blank
determination, and make any necessary correction
(see General rule 3062). Calculate the quantity, in
mg, of SO in each g of the test specimen taken by
the formula:

1000(32.03) VN/W

in which the factor 1000 converts mg to mg; 32.03 is the
milliequivalent weight of sulfur dioxide; V is the volume,
in mL, of titrant consumed; N is the normality of the titrant;
and W is the weight, in g, of the test specimen taken.

I11. General Determinations

(3061) Microbiological Examination of Nonsterile
Products

(3061) Microbial enumeration tests

The tests described hereafter will allow quantitative
enumeration of mesophilic bacteria and fungi that may
grow under aerobic conditions. The tests are designed
primarily to determine whether a substance or preparation
complies with an established specification for
microbiological quality. When used for such purposes,
follow the instructions given below, including the number
of samples to be taken, and interpret the results as stated
below.

The methods are not applicable to products containing
viable microorganisms as active ingredients. Alternative
microbiological ~ procedures, including automated
methods, may be used, provided that their equivalence to
the pharmacopeial method has been demonstrated.

Carry out the determination under conditions designed to
avoid extrinsic microbial contamination of the product to
be examined. The precautions taken to avoid
contamination must be such that they do not affect any
microorganisms that are to be revealed in the test. If the
product to be examined has antimicrobial activity, this is,
insofar as possible, removed or neutralized. If inactivators
are used for this purpose, their efficacy and their absence
of toxicity for microorganisms must be demonstrated.

If surface-active substances are used for sample
preparation, their absence of toxicity for microorganisms
and their compatibility with any inactivators used must be
demonstrated.

The choice of a method is based on factors such as the
nature of the product and the required limit of
microorganisms. The method chosen must allow testing
of a sufficient sample size to judge compliance with the
specification. The suitability of the chosen method must
be established.
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Use the membrane filtration method or one of the plate
count methods, as directed. The most-probable-number
(MPN) method is generally the least accurate method for
microbial counts; however, for certain product groups
with very low bioburden, it may be the most appropriate
method.

I. Applicability of medium potency test, counting
method and negative control

(1)

)

®3)

(4)

General considerations

The ability of the test to detect microorganisms in the
presence of product to be tested must be established.
Suitability must be confirmed if a change in testing
performance or a change in the product that may
affect the outcome of the test, is introduced.
Preparation of test strains

Use standardized stable suspensions of test strains or
prepare as stated below. Seed-lot culture maintenance
techniques (seed-lot systems) are used so that the
viable microorganisms used for inoculation are not
more than five passages removed from the original
master seed-lot. Grow each of the bacterial and fungal
test strains separately as described in Table 1.

Use buffered sodium chloride—peptone solution pH
7.0 or phosphate buffer solution pH 7.2 to make test
suspensions; to suspend A. brasiliensis spores, 0.05%
of polysorbate 80 may be added to the buffer. Use the
suspensions within 2 hours, or within 24 hours if
stored between 2°C~8°C. As an alternative to
preparing and then diluting a fresh suspension of
vegetative cells of A. brasiliensis or B. subtilis, a
stable spore suspension is prepared and then an
appropriate volume of the spore suspension is used
for test inoculation. The stable spore suspension may
be maintained at 2°C~8°Cfor a validated period of
time.

Negative control

To verify testing conditions, a negative control is per-
formed using the chosen diluent in place of the test
preparation. There must be no growth of
microorganisms. A negative control is also performed
when testing the products as described under Testing
of Products. A failed negative control requires an
investigation.

Growth promotion of the media

Test each batch of ready-prepared medium and each
batch of medium prepared either from dehydrated
medium or from the ingredients described.

Inoculate portions/plates of Soybean—Casein Digest
Broth and Soybean—Casein Digest Agar with a small
number (not more than 100 CFU) of the
microorganisms indicated in Table 1, using a separate
portion/plate of medium for each.

For solid media, growth obtained must not differ by a
factor greater than 2 from the calculated value for a
standardized inoculum. For a freshly prepared
inoculum, growth of the microorganisms comparable
to that previously obtained with a previously tested
and approved batch of medium occurs. Liquid media

®)

are suitable if clearly visible growth of the
microorganisms comparable to that previously
obtained with a previously tested and approved batch
of medium occurs.

Suitability of the counting method in the presence of
product

1. Preparation of the sample

The method for sample preparation depends on

the physical characteristics of the product to be

tested. If none of the procedures described below
can be demonstrated to be satisfactory, a suitable
alternative procedure must be developed.

a. Water-soluble products—dissolve or dilute
(usually a 1 in 10 dilution is prepared) the
product to be examined in buffered sodium
chloride—peptone solution pH 7.0, phosphate
buffer solution pH 7.2, or Soybean—Casein
Digest Broth. If necessary, adjust to a pH of
6~8. Further dilutions, where necessary, are
prepared with the same diluent.

b. Non-fatty products insoluble in water
suspend the product to be examined (usually
a 1 in 10 dilution is prepared) in buffered
sodium chloride—peptone solution pH 7.0,
phosphate buffer solution pH 7.2, or
soybeancasein digest broth. A surface-active
agent such as 1 g per L of polysorbate 80 may
be added to assist the suspension of poorly
wet table substances. If necessary, adjust to a
pH of 6~8. Further dilutions, where
necessary, are prepared with the same diluent.

c. Fatty products—Dissolve in isopropyl

myristate sterilized by filtration, or mix the
product to be examined with the minimum
necessary quantity of sterile polysorbate 80
or another non-inhibitory sterile surface-
active reagent heated, if necessary, to not
more than 40°C or, in exceptional cases, to
not more than 45°C. Mix carefully and if
necessary maintain the temperature in a water
bath.
Add a sufficient quantity of the prewarmed
chosen diluent to make a 1 in 10 dilution of
the original product. Mix carefully, while
maintaining the temperature for the shortest
time necessary for the formation of an
emulsion. Further serial 10-fold dilutions
may be prepared using the chosen diluent
containing a suitable concentration of sterile
polysorbate 80 or another non-inhibitory
sterile surface-active reagent.

d. Fluids or solids in aerosol form— Aseptically
transfer the product into a membrane filter
apparatus or a sterile container for further
sampling. Use either the total contents or a
defined number of metered doses from each
of the containers tested.

e. Transdermal patches— Remove the
protective cover sheets (“release liners”) of
the transdermal patches and place them,
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adhesive side upwards, on sterile glass or
plastic trays. Cover the adhesive surface with
a suitable sterile porous material (e.g., sterile
gauze) to prevent the patches from sticking
together, and transfer the patches to a suitable

volume of the chosen diluent containing
inactivators such as polysorbate 80 and/or
lecithin. Shake the prepartion vigorously for
at least 30 minutes.

Table 1. Preparation and Use of Test Microorganisms

Growth Promotion Suitability of Counting Method in
Microorganism Preparation of the Presence of Product
9 Test Strain ? Total Aerobic Total Yeasts and Total Aerobic Total Yeasts and
Microbial Count Molds Count Microbial Count Molds Count
Soybean—Casein Soybean-—Casein
— i - Digest
Staphylococcus Soybean- Casein Digest Agar and 9
Digest Agar or : Agar/MPN
aureus . Soybean—Casein .
Soybean—Casein - Soybean—Casein
(such as ATCC Di Digest Broth -

1 igest Broth Digest Brot
6538, BCRC o <100 CFU
12154) 30~35C 30-35C <100 CFU

18-24 hours <3 davs 30~35C
=o qay <3 days
; Soybean—Casein
Soybean—Casein Soybean- Casein Digest
PSGUd.O monas Digest Agar or Digest Agar an_d Agar/MPN
aeruginosa Soybean—Casein Soybean-Casein Soybean—Casein
(such as ATCC : Digest Broth "
Digest Broth Digest Broth
9027, BCRC o <100 CFU
11633) 30~35C 30-35C <100 CFU
18-24 hours <3 davs 30~35TC
=o aay <3 days
. Soybean—Casein
Soybean—Casein SD?gsstaRg(a:f Zi'g Digest
Bacillus subtilis Digest Agar or > : Agar/MPN
. Soybean—Casein .
(such as ATCC Soybean—Casein - Soybean—Casein
- Digest Broth -
6633, BCRC Digest Broth <100 CFU Digest Broth
10447) 30~35C §0~35°C <100 CFU
18-24 hours <3 davs 30~35C
= day <3 days
Soybean—Casein .

. . gabc:u rauc'io\ Digest Agar and Sabouraud SDc_)ybetaRfCasem Sabouraud
Candida albicans | Dextrose Agaror | gouneanCasein | Dextrose Agar 1gest Agar Dextrose Agar
(such as ATCC Sabouraud Digest Broth <100 CFU <100 CFU <100 CFU
10231, BCRC Dextrose Broth o S <5 days - o

o <100 CFU 20~25C 20~25C

21538) 20~25C 30~35°C <5 days MPN: not <5 days

2-3 days <3 days applicable

Sabouraud :

Soybean—Casein .

Aspergillus EetxttrosleDAgt;ar 9" | Digest Agar and Sabouraud SDc_)ybetaRfCasem Sabouraud
brasiliensis AO ;r O-Dextrose Soybean—Casein Dextrose Agar <1'%Zscpﬂar Dextrose Agar
(suchas ATCC | J é{_ P Digest Broth <100 CFU 5 <100 CFU
16404, BCRC | <100 CFU 20~25°C <5 days 20~25C
30506) 5-7 days, or until 30~35°C <5 davs MPN: not <5 davs

good sporulation 4 =9 day applicable s> day

is achieved =3 days
Note 1: ATCC 6538 is a number which included in American Type Culture Collection (ATCC) and so on ; BCRC 12154 is a

number which included in Bioresource Collection and Research Center, FIRDI, ROC and so on.

Note 2: The volume of the test strain suspension should not exceed the volume of test solution 194

[ See I. (1) General considerations )

2.

Inoculation and dilution add to the sample
prepared as directed above and to a control (with
no test material included) a sufficient volume of
the microbial suspension to obtain an inoculum
of not more than 100 CFU. The volume of the
suspension of the inoculum should not exceed
1% of the volume of diluted product.

To demonstrate acceptable microbial recovery
from the product, the lowest possible dilution
factor of the prepared sample must be used for
the test. Where this is not possible due to
antimicrobial activity or poor solubility, further
appropriate protocols must be developed. If
inhibition of growth by the sample cannot

otherwise be avoided, the aliquot of the microbial
suspension may be added after neutralization.

Neutralization/removal of antimicrobial activity:
The number of microorganisms recovered from
the prepared sample diluted as described in
inoculation and dilution and incubated following
the procedure described in recovery of
microorganisms in the Presence of Product, is
compared to the number of microorganisms
recovered from the control preparation. If growth
is inhibited (reduction by a factor greater than 2),
then modify the procedure for the particular
enumeration test to ensure the validity of the
results. Modification of the procedure may
include, for example, (i) An increase in the
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volume of the diluent or culture medium; (ii) medium, and use the mean count.
Incorporation of a specific or general i. Pour-plate method—For petri dishes 9
neutralizing agents into the diluent (iii) cm in diameter add to the dish 1 mL of
Membrane filtration; or (iv) A combination of the sample prepared as described under
the above measures. Preparation of the Sample, inoculation
Neutralizing agents—Neutralizing agents may and dilution, and neutralization/
be used to neutralize the activity of antimicrobial removal of antimicrobial activity and
agents (see Table 2). They may be added to the 15 to 20 mL of soybean—casein digest
chosen diluent or the medium preferably before agar or sabouraud dextrose agar, both
sterilization. If used, their efficacy and their media maintained at not more than 45
absence of toxicity for microorganisms must be C. If larger petri dishes are used, the
demonstrated by carrying out a blank with amount of agar medium is increased
neutralizer and without product. accordingly. For each of the
If no suitable neutralizing method can be found, microorganisms listed in Table 1, at
it can be assumed that the failure to isolate the least two petri dishes are used. Incubate
inoculated organism is attributable to the the plates as indicated in Table 1. Take
microbicidal activity of the product. This the arithmetic mean of the counts per
information serves to indicate that the article is medium, and calculate the number of
not likely to be contaminated with the given CFU in the original inoculum.
species of the microorganism. However, it is ii. Surface-spread method—For petri
possible that the product inhibits only some of dishes 9 cm in diameter, add 15 to 20
the microorganisms specified herein, but does mL of soybean—casein digest agar or
not inhibit others not included among the test sabouraud dextrose agar at about 45°C
strains or those for which the latter are not to each petri dish and allow to solidify.
representative. Then, perform the test with the If larger petri dishes are used, the
highest dilution factor compatible with microbial volume of the agar is increased
growth and the specific acceptance criterion. accordingly. Dry the plates, for

4. Recovery of microorganisms in the presence of example, in a laminar-airflow cabinet

product
For each of the strain listed on table 1, counted
and separate tests are performed.

a. Membrane filtration—Use membrane
filters having a nominal pore size not
greater than 0.45 um. The type of filter
material is chosen in such a way that the
bacteria retaining efficiency is not affected
by the components of the sample to be
investigated. For each of the micro-
organisms listed, one membrane filter is
used. Transfer a suitable quantity of the
sample prepared as described under
preparation of the sample, inoculation and
dilution, and neutralization/removal of
antimicrobial activity (preferably
representing 1 g of the product, or less if
large numbers of CFU are expected) to the
membrane filter, filter immediately, and
rinse the membrane filter with an
appropriate volume of diluent.

For the determination of total aerobic
microbial count (TAMC), transfer the
membrane filter to the surface of the
soybean—casein digest agar. For the
determination of total combined yeasts and
molds count (TYMC), transfer the
membrane to the surface of the sabouraud
dextrose agar. Incubate the plates as
indicated in Table 1 perform the counting.

b. Plate-count methods — Perform plate-

count methods at least in duplicate for each

or in an incubator. For each of the
microorganisms listed in Table 1, at
least two petri dishes are used. Spread
a measured volume of not less than 0.1
mL of the sample, prepared as directed
under preparation of the sample,
inoculation and  dilution, and
neutralization/removal of
antimicrobial activity over the surface
of the medium. Incubate and count as
directed for pour- plate method.

Table 2. Common Neutralizing Agents/Methods for
Interfering Substances

Interfering Substance

Potential Neutralizing
Agents/Method

Glutaraldehyde,
mercurials

Sodium hydrogen sulfite
(Sodium bisulfite)

Phenolics, alcohol,

aldehydes, sorbate Dilution
Aldehydes Glycine
Quaternary ammonium

com- pounds (QACS), Lecithin

parahydroxybenzoates
parabens, bis-iguanides

QACs, iodine, parabens

Polysorbate

Mercurials

Thioglycollate

Mercurials, halogens,
aldehydes

Thiosulfate

¢. Most-probable-number (MPN) method—
The precision and accuracy of the MPN
method is less than that of the membrane



if three levels of dilution are prepared, nine
tubes are inoculated.

Incubate all tubes at 30°C~35°C for not
more than 3 days. If reading of the results
is difficult or uncertain owing to the nature
of the product to be examined, subculture
in the same broth or in Soybean-Casein
Digest Agar for 1 to 2 days at the same
temperature, and use these results. From
table 3, determine the most probable
number of microorganisms per g or mL of
the product to be examined.

Table 3. Most-Probable-Number Values of
Microorganisms

Observed Combinations | MPN perg | 95%

of Numbers of Tubes or per mL Confidence

Showing Growth in of Product | Interval

Each Set

Number of g or mL of

Product per Tube

0.1 0.01 | 0.001

0 0 0 <3 0-9.4
0 0 1 3 0.1-9.5
0 1 0 3 0.1-10
0 1 1 6.1 1.2-17
0 2 0 6.2 1.2-17
0 3 0 9.4 3.5-35
1 0 0 3.6 0.2-17
1 0 1 7.2 4-35
1 0 2 11 1.3-20
1 1 0 7.4 4-35
1 1 1 11 4-35
1 2 0 11 5-38
1 2 1 15 5-38
1 3 0 16 1.5-35
2 0 0 9.2 4-35
2 0 1 14 5-38
2 0 2 20 4-38
2 1 0 15 5-38
2 1 1 20 9-94
2 1 2 27 5-40
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filtration method or the plate-count method. 2 2 0 21 9-94
Unreliable results are obtained particularly 2 2 1 28 9-94
for the enumeration of molds. For these 2 2 2 35 9-94
reasons, the MPN method is reserved for 2 3 0 29 9-94
the enumeration of TAMC in situations 2 3 1 36 9-94
where no other method is available. If the 3 0 0 23 5-94
use of the method is justified method is 3 0 1 38 9-104
available. If the use of the method is ; (1) (2) Zg 196'118811
justified . 3 I I 75 17-199
Prepare a series of at least three serial 10- 3 1 > 120 30360
fold dilutions of the product as described 3 1 3 160 30-380
for preparation of the sample, inoculation 3 ) 0 93 18-360
and dilution, and neutralization/removal of 3 5 1 150 30-380
antimicrobial activity. From each level of 3 3 ) 210 30-400
dilution, three aliquots of 1.0 g or 1 mL are 3 5 3 290 90-990
used to inoculate three tubes with 9 to 10 3 3 0 240 40-990
mL of Soybean-casein Digest Broth. If 3 3 1 460 90-1980
necessary a surfactant such as polysorbate 3 3 2 1100 200-4000
80, or an inactivator of antimicrobial 3 3 3 >1100
agents may be added to the medium. Thus, 5. Results and interpretation

When verifying the suitability of the membrane
filtration method or the plate-count method, a
mean count of any of the test organisms not
differing by a factor greater than 2 from the value
of the control defined in inoculation and dilution
in the absence of product must be obtained.
When verifying the suitability of the MPN
method, the calculated value from the inoculum
must be within 95% confidence interval of the
results obtained with the control. If the above
criteria cannot be met for one of more of the
organisms tested with any of the described
methods, the method and test conditions that
come closest to the criteria are used to test the
product.

I1. Testing of products
(1) Amount used for the test.

Unless otherwise directed, use 10 g or 10 mL of the
product to be examined taken with the precautions
referred to above. For fluids or solids in aerosol form,
sample 10 containers. For transdermal patches,
sample 10 patches.

The amount to be tested may be reduced for active
substances that will be formulated in the following
conditions: the amount per dosage unit (e.g., tablet,
capsule, injection) is less than or equal to 1 mg, or the
amount per g or mL (for preparations not presented in
dose units) is less than 1 mg. In these cases, the
amount of sample to be tested is not less than the
amount counted in 10 dosage units or 10 g or 10 mL
of the product.

For materials used as active substances where the
sample quantity is limited or batch size is extremely
small (i.e., less than 1000 mL or 1000 g), the amount
tested shall be 1% of the batch unless a lesser amount
is prescribed or justified and authorized.

For products where the total number of entities in a
batch is less than 200 (e.g., samples used in clinical
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trials), the sample size may be reduced to two units,
or one unit if the size is less than 100.
Select the sample(s) at random from the bulk material
or from the available containers of the preparation. To
obtain the required quantity, mix the contents of a
sufficient number of containers to provide the sample.
(2) Examination of the product
1. Membrane Filtration
Use a filtration apparatus designed to allow the
transfer of the filter to the medium. Prepare the
sample using a method that has been shown to be
suitable as described in growth promotion test
and suitability of the counting method, transfer
the appropriate amount to each of two membrane
filters, and filter immediately. Wash each filter
following the procedure shown to be suitable.
For the determination of TAMC, transfer one of
the membrane filters to the surface of Soybean—
Casein Digest Agar. For the determination of
TYMC, transfer the other membrane to the
surface of Sabouraud Dextrose Agar. Incubate
the plate of Soybean—Casein Digest Agar at 30°C
~35°C for 3 to 5 days and the plate of Sabouraud
Dextrose Agar at 20°C~25°C for 5 to 7 days.
Calculate the number of CFU per g or per mL of
product.
When examining transdermal patches, separately
filter 10% of the volume of the preparation
described for preparation of the sample through
each of two sterile filter membranes. Transfer
one membrane to soybean—casein digest agar for
TAMC and the other membrane to Sabouraud
Dextrose Agar for TYMC.
2. Plate-count methods
a. Pour-plate method:
Prepare the sample using a method that has
been shown to be suitable as described in
growth promotion test and suitability of
the counting method. Prepare for each
medium at least two petri dishes for each
level of dilution. Incubate the plates of
Soybean—Casein Digest Agar at 30°C to
35°Cfor 3 to 5 days and the plates of
Sabouraud Dextrose Agar at 20°C~25°C
for 5 to 7 days. Select the plates
corresponding to a given dilution and
showing the highest number of colonies

less than 250 for TAMC and 50 for TYMC.

Take the arithmetic mean per culture
medium of the counts, and calculate the
number of CFU per g or per mL of product.
b. Surface-spread method:
Prepare the sample using a method that has
been shown to be suitable as described in
growth promotion test and suitability of
the counting method. Prepare at least two
petri dishes for each medium and each
level of dilution. For incubation and
calculation of the number of CFU, proceed

as directed for the pour-plate method.
Most-problem-number method.
[ See Il. (3) Interpretation of the results)
3. Prepare and dilute the sample using a method that
has been shown to be suitable as described in
growth promotion test and suitability of the
counting method. Incubate all tubes for 3 to 5
days at 30°Cto 35°C. Subculture if necessary,
using the procedure shown to be suitable. Record
for each level of dilution the number of tubes
showing microbial of dilution the number of
tubes showing microbial growth. Determine the
most probable number of microorganisms per g
or mL of the product to be examined from Table
3.
(3) Interpretation of the results
The total aerobic microbial count (TAMC) is
considered to be equal to the number of CFU found
using soybean—casein digest agar; if colonies of fungi
are detected on this medium, they are counted as part
of TAMC. The total combined yeasts and molds
count (TYMC) is considered to be equal to the
number of CFU found using Sabouraud Dextrose
Agar; if colonies of bacteria are detected on this
medium, they are counted as part of TYMC. When
the TYMC is expected to exceed the acceptance
criterion due to the bacterial growth, Sabouraud
Dextrose Agar containing antibiotics may be used. If
the count is carried out by the MPN Method, the
calculated value is TAMC. When an acceptance
criterion for microbiological quality is prescribed, it
is interpreted as follows:
10! CFU: maximum acceptable count = 20 CFU;
102 CFU: maximum acceptable count = 200 CFU;
10% CFU: maximum acceptable count = 2000 CFU;
and so forth.

The recommended solutions and media are described in
tests for Specified Microorganisms (3063).

(3063) Tests for Specified Microorganisms

The tests described hereafter will allow determination of
the absence of, or limited occurrence of, specified
microorganisms that may be detected under the conditions
described.

The tests are designed primarily to determine whether a
substance or preparation complies with an established
specification for microbiological quality. When used for
such purposes, follow the instructions given below,
including the number of samples to be taken, and interpret
the results as stated below.

Alternative  microbiological procedures, including
automated methods, may be used, provided that their
equivalence to the pharmacopeial method has been
demonstrated.

The preparation of samples is carried out as described in
microbiological examination of nonsterile products:
Microbial enumeration tests (3061).
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If the product to be examined has antimicrobial activity,
this is insofar as possible removed or neutralized as
described in Microbiological Examination of Nonsterile
Products: Microbial enumeration tests (3061).

If surface-active substances are used for

sample

preparation, their absence of toxicity for microorganisms
and their compatibility with any inactivators used must be

demonstrated  as
Examination of None sterile Products:

described in  Microbiological

Microbial

enumeration tests (3061).

The ability of the test to detect microorganisms in the

presence of the product to be tested must be established.
Suitability must be confirmed if a change in testing
performance or a change in the product that may affect
the outcome of the test is introduced.

(1) Preparation of test strains

Use standardized stable suspensions of test strains as
stated below. Seed-lot culture maintenance
techniques (seed-lot systems) are used so that the
viable microorganisms used for inoculation are not
more than five passages removed from the original
master seed-lot.
a. Aerobic microorganisms
Grow each of the bacterial test strains separately
in containers containing Soybean-Casein Digest
Broth or on Soybean-Casein Digest Agar at
30~35°C for 18 to 24 hours. Grow the test strain
for Candida albicans separately on Sabouraud
Dextrose Agar or in Sabouraud Dextrose Broth at
20~25°C for 2 to 3 days.
Use buffered sodium chloride-peptone solution
pH7.0 or phosphate buffer pH 7.2 to make test
suspensions. Use the suspensions within 2h or
within 24 h if stored at 2~8°C.

Staphylococcus such as ATCC 6538,

aureus BCRC 12154
Pseudomonas such as ATCC 9027,
aeruginosa BCRC 11633
Escherichia coli such as ATCC 8739,
BCRC 11634
Salmonella  enterica
ssp. enterica serovar. | suchas ATCC 14028,
Typhimurium or, as an | BCRC 10747
alternative
Salmonellq enterica such as ATCC BAA-
ssp. enterica serovar.
2162
Abony
candia albicans suchas ATCC 10231,
BCRC 21538

b. Clostridia
Use clostridium sporogenes such as ATCC
11437 (BCRC 13856) or ATCC 19404 (BCRC
11258). Grow the clostridia test strain under
anaerobic conditions in Reinforced Medium for
Clostridia at 30~35°C for 24 to 48 hours. As an
alternative to preparing and then diluting down a
fresh suspension of vegetative cells of cl.

O]

®)

sporogenes, a stable spore suspension is used for
test inoculation. The stable spore suspension may
be maintained at 2~ 8°C for a validated period.
Negative control
To verify testing conditions, a negative control is
performed using the chosen diluent in place of the test
preparation. There must be no growth of
microorganisms. A negative control is also performed
when testing the products as described under testing
of products. A failed negative control requires an
investigation.
Growth promotion and inhibitory properties of the
media
Test each batch of ready-prepared medium and each
batch of medium prepared either from dehydrated
medium or from ingredients. Verify suitable
properties of relevant media as described in table 1.
a. Test for growth-promoting properties, Liquid
Media:
Inoculate a portion of the appropriate medium
with a small number (not more than 100 CFU) of
the appropriate microorganism. Incubate at the
specified temperature for not more than the
shortest period of time specified in the test.
Clearly visible growth of the microorganism
comparable to that previously obtained with a
previously tested and approved batch of medium
occurs.
b. Test for growth-promoting properties, solid
media:
Perform surface-spread Method (see plate-count
methods under microbiological examination of
nonsterile products: Microbial enumeration tests
(3061), inoculating each plate with a small
number (not more than 100 CFU) of the
appropriate microorganism. Incubate at the
specified temperature for not more than the
shortest period of time specified in the test.
Growth of the microorganism comparable to that
previously obtained with a previously tested and
approved batch of medium occurs.
c. Test for inhibitory properties, liquid or solid
media:
Inoculate the appropriate medium with at least
100 CFU of the appropriate microorganism.
Incubate at the specified temperature for not less
than the longest period of time specified in the
test. No growth of the test microorganism occurs.
d. Test for indicative properties:
Perform surface-spread method (see plate-count
methods under microbiological examination of
nonsterile products: Microbial enumeration tests
(3061), inoculating each plate with a small
number (not more than 100 CFU) of the
appropriate microorganism. Incubate at the
specified temperature for a period of time within
the range specified in the test. Colonies are
comparable in appearance and indication
reactions to those previously obtained with a
previously tested and approved batch of medium.
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Suitability of the test method

For each new product to be tested perform sample
preparation as described in the relevant paragraph
under testing products. At the time of mixing, add

each test strain in the prescribed growth medium.

Inoculate the test strains individually. Use a number
of microorganism equivalent to not more than 100
CFU in the inoculated test preparation.

Perform the test as described in the relevant
paragraph under testing of products using the

shortest incubation period prescribed. The specified

indication reactions as described under testing of
products. Any antimicrobial activity of the product
necessitates a modification of the test procedure
(see neutralization/removal of antimicrobial activity
under microbiological examination of nonsterile
products: microbial enumeration tests (3061).

For a given product, if the antimicrobial activity
with respect to a microorganism for which testing is
prescribed cannot be neutralized, then it is to be
assumed that the inhibited microorganism will not
be present in the product.

(1)

microorganisms must

be detected with

the

Table 1. Growth promoting, inhibitory and indicative properties of media

Violet red bile glucose agar

Test/Medium | Property | Test Strains
Test for bile-tolerant Gram-negative bacteria
Enterobacteria enrichment broth | Growth promoting E. coli -
P. aeruginosa
mossel ——
Inhibitory S. aureus
E. coli

Growth promoting + indicative

P. aeruginosa

Test for Eschreichia coli

MacConkey Broth Gro_v\{th promoting E. coli
Inhibitory S. aureus
MacConkey Agar Growth promoting + indicative | E. coli

Test for salmonella

Rappaport vassiliadis enrichment
broth

Growth promoting

Salmonella enterica ssp. enterica serovar
Typhiumurium or Salmonella enterica ssp.
enterica serovar. Abony

Inhibitory

S. aureus

Xylose  lysine
enrichment broth

deoxycholate

Growth promoting + indicative

Salmonella enterica ssp. enterica serovar
Typhiumurium or Salmonella enterica ssp.
enterica serovar Abony

Identification test

E. coli

Test for Pseudomonas aeruginosa

Cetrimide agar

Growth promoting

P. aeruginosa

Inhibitory E. coli
Test for Pseudomonas aureus
. Growth promoting + indicative | S. aureus
Manntiol salt agar —— -
Inhibitory E. coli

Test for Clostridia

Reinforcrd medium for clostridia

Growth promoting

Cl. Sporogenes

Columbia agar

Growth promoting

Cl. Sporogenes

Test for Candida albicans

Sabouraud dextrose broth

Growth promoting

C. albicans

Sabouraud dextrose aguar

Growth promoting + indicative

C. albicans

I. Testing of products

[ See I. (2) Negative control ]

Bile-Tolerant Gram-Negative Bacteria

a.  Sample preparation and pre-incubation:

bacteria but not sufficient to encourage
multiplication of the organisms (usually 2 hours
but not more than 5 hours).

Test for absence

Unless otherwise prescribed, use the volume
corresponding to 1 g of the product, as prepared

Prepare a sample using a 1 in 10 dilution of not
less than 1 g of the product to be examined as
described in microbiological examination of
nonsterile products: microbial enumeration tests
(3061), but using Soybean—Casein Digest Broth
as the chosen diluent, mix, and incubate at 20~25
‘C for a time sufficient to resuscitate the

in sample preparation and pre-incubation, to
inoculate enterobacteria enrichment broth
mossel. Incubate at 30~35°C for 24 to 48 hours.
Subculture on plates of violet red bile glucose
agar. Incubate at 30~35°C for 18 to 24 hours.
The product complies with the test if there is no
growth of colonies.
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c.  Quantitative Test:

Selection and subculture: Inoculate suitable
quantities of enterobacteria enrichment broth
mossel with the preparation as directed under
sample preparation and pre-incubation and/or
dilutions of it containing respectively 0.1 g,
0.01 g, and 0.001 g (or 0.1 mL, 0.01 mL, and
0.001 mL) of the product to be examined.
Incubate at 30~35°C for 24 to 48 hours.

Subculture each of the cultures on a plate of
violet red bile glucose agar. Incubate at 30~35
°C for 18 to 24 hours.

Interpretation—Growth of colonies
constitutes a positive result. Note the smallest
quantity of the product that gives a positive
result and the largest quantity that gives a
negative result. Determine from table 2 the
probable number of bacteria.

Table 2. Interpretation of results

Results for each quantity of product

Probable number of bacteria per g or

0.1gor0.1mL | 0.01gor0.01mL | 0.001gor0.001 mL mL of product
+ + + > 103
+ + - 102<N<10®
+ - - 10<N<10?
- - - <10
(2) Escherichia coli c. Interpretation:

a.  Sample preparation and pre-incubation: The possible presence of salmonella is indicated
Prepare a sample using a 1 in 10 dilution of not by the growth of well-developed, red colonies,
less than 1 g of the product or 1 mL of test with or without black centers. This is confirmed
solution to be examined as described in by identification tests. The product complies with
microbiological examination of nonsterile the test if colonies of the types described are not
products: Microbial enumeration tests (3061), present or if the confirmatory identification tests
and use 10 mL or the quantity corresponding to 1 are negative.

g or 1 mL, to inoculate a suitable amount (4) Pseudomonas aeruginosa

(determined as described under suitability of the a.  Sample preparation and pre-Incubation Prepare a
test method) of Soybean-Casein Digest Broth, sample using a 1 in 10 dilution of not less than 1
mix, and incubate at 30~35°C for 18 to 24 hours. g of the product to be examined as described in

b.  Selection and subculture: microbiological examination of nonsterile
Shake the container, transfer 1 mL of Soybean— products: Microbial enumeration tests (3061),
Casein Digest Broth to 100 mL of MacConkey and use 10 mL or the quantity corresponding to 1
Broth, and incubate at 42~44°C for 24 to 48 g or 1 mL to inoculate a suitable amount
hours. Subculture on a plate of MacConkey Agar (determined as described under suitability of the
at 30~35°C for 18 to 72 hours. test method) of soybean—casein digest broth, and

c. Interpretation: mix. When testing transdermal patches, filter the
Growth of colonies indicates the possible volume of sample corresponding to one patch of
presence of E. coli. is confirmed by identification the preparation (see transdermal patches under
tests. The product complies with the test if no preparation of the sample in microbiological
colonies are present or if the identification tests examination of nonsterile products: Microbial
are negative. enumeration tests (3061) through a sterile filter

(3) Salmonella membrane, and place in 100 mL of soybean—

a.  Sample preparation and pre-Incubation: casein digest broth. Incubate at 30~35°C for 18 to
Prepare the product to be examined as described 24 hours.
in microbiological examination of nonsterile b.  Selection and Subculture:
products: microbial enumeration tests (3061), Subculture on a plate of cetrimide agar, and
and use the quantity corresponding to not less incubate at 30~35°C for 18 to 72 hours.
than 10 g or 10 mL to inoculate a suitable amount C. Interpretation
(determined as described under suitability of the Growth of colonies indicates the possible
test method) of soybean-casein digest broth, mix, presence of P. aeruginosa. This is confirmed by
and incubate 30~35°C for 18 to 24 hours. identification tests.

b.  Selection and subculture: The product complies with the test if colonies are
Transfer 0.1 mL of Soybean-Casein Digest Broth not present or if the confirmatory identification
to 10 mL of rappaport vassiliadis salmonella tests are negative.
enrichment broth, and incubate at 30~35°C for (5) Staphylococcus aureus
18 to 24 hours. Subculture on plates of xylose a.  Sample preparation and pre-incubation:

lysine deoxycholate agar. Incubate at 30~35°C
for 18 to 48 hours.

Prepare a sample using a 1 in 10 dilution of not
less than 1 g of the product to be examined as
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a.

()

a.

described in microbiological examination of
nonsterile products: microbial enumeration tests.
(3061), and use 10 mL or the quantity
corresponding to 1 g or 1 mL to inoculate a
suitable amount (determined as described under
suitability of the test method) of Soybean—Casein
Digest Broth, and homogenize. When testing
transdermal patches, filter the volume of sample
corresponding to one patch of the preparation
(see transdermal patches under preparation of the
sample in microbiological examination of
nonsterile products: Microbial enumeration tests
(3061) through a sterile filter membrane, and
place in 100 mL of soybean—casein digest broth.
Incubate at 30~35°C for 18 to 24 hours.
Selection and subculture:

Subculture on a plate of mannitol salt agar, and
incubate at 30~35°C for 18 to 72 hours.
Interpretation:

The possible presence of S. aureus is indicated by
the growth of yellow or white colonies
surrounded by a yellow zone. This is confirmed
by identification tests. The product complies with
the test if colonies of the types described are not
present or if the confirmatory identification tests
are negative.

Clostridia

Sample preparation and heat treatment:

Prepare a sample using a 1 in 10 dilution (with a
minimum total volume of 20 mL) of not less than
2 g or 2 mL of the product to be examined as
described in microbiological examination of
nonsterile products: Microbial enumeration tests
(3061). Divide the sample into two portions of at
least 10 mL. Heat one portion at 80°C for 10
minutes, and cool rapidly. Do not heat the other
portion.

Selection and Subculture:

Use 10 mL or the quantity corresponding to 1 g
or 1 mL of the product to be examined of both
portions to inoculate suitable amounts
(determined as described under suitability of the
test method) of reinforced medium for clostridia.
Incubate under anaerobic conditions at 30~35°C
for 48 hours. After incubation, make subcultures
from each container on Columbia Agar, and
incubate under anaerobic conditions at 30~35°C
for 48 to 72 hours.

Interpretation:

If there are colonies on the surface of Columbia
agar medium, and the anaerobic growth of the
bacilli (whether or not the endospores are
produced), as long as the catalase reaction is
negative, it means that the specimen contains
clostridia. If a sterile colony is produced, or if the
catalase reaction is positive, it means that the test
product meets the requirements of Clostridium.

Candida albicans

Sample preparation and pre-incubation:

Prepare the product to be examined as described
in microbiological examination of nonsterile
products: microbial enumeration tests (3061),
and use 10 mL or the quantity corresponding to
not less than 1 g or 1 mL, to inoculate 100 mL of
Sabouraud Dextrose Broth, and mix. Incubate at
30~35°C for 3 to 5 days.
b.  Selection and Subculture:
Subculture on a plate of Sabouraud Dextrose
Agar, and incubate at 30~35°C for 24 to 48 hours.
c. Interpretation:
Growth of white colonies may indicate the
presence of C. albicans. This is confirmed by
identification tests.
The product complies with the test if such
colonies are not present or if the confirmatory
identification tests are negative.

I11. Recommended solutions and culture media

The following solutions and culture media have been
found satisfactory for the purposes for which they
are prescribed in the test for microbial contamination
in the pharmacopeia. Other media may be used
provided that their suitability can be demonstrated.
(1) Phosphate buffer solution pH 7.2:
Transfer 34 g of potassium dihydrogen phosphate
to a 1000-mL volumetric flask, dissolve in 500
mL of purified water, adjust with sodium
hydroxide to a pH of 7.2 + 0.2, add purified water
to volume, and mix. Dispense in containers, and
sterilize. Store at a temperature of 2~8°C. Prepare
a mixture of purified water and stock buffer
solution (800:1 v/v), and sterilize.

(2) Buffer sodium chloride-peptone solution pH 7.0

Potassium dihydrogen phosphate 3.6¢
Disodium hydrogen phosphate
dehydrate (equivalent to 0.067 M 729
phosphate)

Sodium chloride 43¢
Peptone (meat or casein) 1.0g
Purified Water 1000 mL

Sterilize in an autoclave using a validated cycle.

(3) Soybean-Casein Digest Broth

Pancreatic digest of casein 1709
Papaic digest of soybean 3.0g
Sodium chloride 509
Dibasic hydrogen phosphate 25¢
Glucose monohydrate 25¢
Purified water 1000 mL

Adjust the pH so that after sterilization it is 7.3 £ 0.2 at
25°C. Sterilize in an autoclave using a validated cycle.
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(4) Soybean-Casein Digest Agar

Pancreatic digest of casein 1509
Papaic digest of soybean 509
Sodium chloride 509
Agar 15.0¢
Purified water 1000 mL

Adjust the pH so that after sterilization itis 7.3 + 0.2 at 25
°C. Sterilize in an autoclave using a validated cycle.

(5) Sabouraud Dextrose Agar

Dextrose 40.09
Mixture of peptic digest of animal

tissue and pancreatic digest of 1009
casein (1:1)

Aguar 15.0¢g
Purified water 1000 mL

Adjust the pH so that after sterilization it is 5.6 £ 0.2 at 25
°C. Sterilize in an autoclave using a validated cycle.

(6) Potato Dextrose Agar

Infusion from potatoes 2009
Dextrose 20.0g
Agar 1509
Purified water 1000 mL

Adjust the pH so that after sterilization itis 5.6 + 0.2 at 25
°C. Sterilize in an autoclave using a validated cycle.

(7)  Potato Dextrose Broth

Dextrose 20.0¢
Mixture peptic digest of animal

tissue and pancreatic digest of 10.0g
casein (1:1)

Purified water 1000 mL

Adjust the pH so that after sterilization itis 5.6 + 0.2 at 25
°C. Sterilize in an autoclave using a validated cycle

(8) Enterobacteria Enrihment Broth Mossel

Pancreatic digest of gelatin 10049
Glucose monohydrate 5049
Dehydrated ox bile 20.0¢g
Potassium dihydrogen phosphate 209
D_isodium hydrogen phosphate 809
dihydrate

Brilliant green 15 mg
Purified water 1000 mL

Adjust the pH so that after heating it is 7.2 £ 0.2 at 25°C.
Heat at 100°C for 30 minutes, and cool immediately.

(9) Violet Red Bile Glucose Agar

Yeast extract 3.0¢9
Pancreatic digest of gelatin 7049
Bile Salts 15¢
Sodium chloride 509
Glucose monohydrate 1009

Agar 1509
Neutral red 30.0 mg
Crystal Violet 2.0mg
Purified water 1000 mL

Adjust the pH so that after heating it is 7.4 + 0.2 at 25°C.
Heat to boiling; do not heat in an autoclave.

(10) MacConkey Broth

Pancreatic digest of gelatin 20.0¢g
Lactose monohydrate 10.0¢g
Dehydrated ox bile 509
Bromocresol purple 10 mg
Purified water 1000 mL

Adjust the pH so that after sterilization itis 7.3 £ 0.2 at 25
°C. Sterilize in an autoclave using a validated cycle.

(11) MacConkey Agar

Pancreatic digest of gelatin 1709
Peptones (meat and casein) 309
Lactose monohydrate 10.0¢g
Sodium chloride 509
Bile salts 15¢
Agar 1359
Neutral red 30.0 mg
Crystal violet 1.0 mg
Purified water 1000 mL

Adjust the pH so that after sterilization itis 7.1 + 0.2 at 25
°C. Boil for 1 minute with constant shaking, then sterilize
in an autoclave using a validated cycle.

(12) Rappaport Vassiliadis Salmonella Enrichment

Broth
Soya peptone 45¢
Magnesium chloride exahydrate 29.0g
Sodium chloride 8.0¢
Dipotassium phoshate 049
Potassium dihydrgen phosphate 0649
Magnesium chloride green 0.036 g
Purified water 1000 mL

Dissolve, warming slightly. Sterilize in an autoclave using
a validated cycle, at a temperature not exceeding 115°C.
The pH is to be 5.2 + 0.2 at 25°C after heating and
autoclaving.

(13) Xylose Lysine Deoxycholate Agar

Xylose 359
L-Lysine 509
Lactose monohydrate 7549
Sucrose 754
Sodium chloride 509
Yeast extract 3.0¢g
Phenol red 80 mg
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Agar 135¢g (17) Columbia Agar
Sodium deoxycholate 25¢g Pancreatic digest of casein 1009
Sodium thiosulfate 6.89 Meat peptic digest 509
Ferric ammonium citrate 08¢ Heart pancreatic digest 30g
Purified water 1000 mL Yeast extract 509
Adjust the pH so that after heating it is 7.4 £ 0.2 at 25°C. Maize starch 10g
Heat to boiling, cool to 50°C, and pour into petri dishes. Sodium chloride 5049
Do not heat in an autoclave. Agar, according to gelling power 10.0-15.0¢g
Purified water 1000 mL

(14) Cetrimide Agar

Pancreatic digest of gelatin 20.0¢
Magnesium chloride 149
Dipotassium sulfate 1009
Cetrimide 03¢
Agar 1369
Purified water 1000 mL
Glycerol 10.0 mL

Heat to boiling for 1 minute with shaking. Adjust the pH
so that after sterilization it is 7.2 + 0.2 at 25°C . Sterilize in
an autoclave using a validated cycle.

(15) Mannitol Salt Agar

Pancreatic digest of casein 5049
Peptic digest of animal tissue 509
Beef extract 109
D-Mannitol 10.0g
Sodium chioride 75.09
Agar 15.0¢g
Phenol red 0.025¢g
Purified water 1000 mL

Heat to boiling for 1 minute with shaking. Adjust the pH
so that after sterilization it is 7.4 + 0.2 at 25°C. Sterilize in
an autoclave using a validated cycle.

(16) Reinforced medium for clostridia

Beef extract 10.0¢g
Peptone 10.09
Yeast extract 30¢g
Soluble starch 10g
Glucose monohydrate 500
Cysteine hydrochloride 059
Sodium chloride 500
Sodium acetate 309
Agar 059
Purified water 1000 mL

Hydrate the agar, and dissolve by heating to boiling with
continuous stirring.

If necessary, adjust the pH so that after sterilization it is
about 6.8 + 0.2 at 25°C.

Sterilize in an autoclave using a validated cycle.

Hydrate the agar, and dissolve by heating to boiling with
continuous stirring. If necessary, adjust the pH so that
after sterilization itis 7.3 £ 0.2 at 25°C.

Sterilize in an autoclave using a validated cycle. Allow to
cool to 45~50°C ; Add where necessary, gentamicin
sulfate corresponding to 20 mg of gentamicin base, and
pour into petri dishes.

IV. General Requirements and Rules for
Preparations

(4152) Tablet

A tablet is a solid preparation which is prepared from
medicament with or without excipients, and can be
classified into molded tablet and compressed tablet
according to the production methods.

Most of the tablets are made by pressing and are one of
the most widely used dosage forms. The pressed tablets
are pressed into the steel mold from above and below, and
the powder or granules are pressed into tablets at high
pressure. Large tablets of various sizes, shapes, and
surfaces with graphic symbols are available for
veterinarians to administer to large animals.

Molded tablets are filled with a moistened powder into a
suitable mold recess, lightly formed, and cured by drying
due to a combination of crystallization, rather than
pressure.

The dispensing tablet is small, often rounded, and molded
or pressed. The potent drugs are often made into tablets to
provide a suitable amount of the medication. The
dispensing tablet is now less used.

1.  Preparation of mold tablet:

The mold tablet can be prepared by mixing the
medicine with different proportions of excipients
lactose or such as sucrose powder, and the mixed
powder is wetted by the high concentration ethanol
solution (the concentration of ethanol depends on
the solubility of the medicine and the excipients in
the ethanol and the hardness of the final tablet
product. The wetted powder is filled into the model,
taken out after light press molding, and placed in a
dry state. Since the finished product is fragile,
attention should be paid to its packaging and
blending.

2.  Preparation of pressed tablets:
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Prescription:

Most of the pressed tablets contain composition
such as main ingredients, diluents, binders,
disintegrants and lubricants. Legal pigments and
tartrazine aluminum lake, flavors and sweeteners
can also be added. When the main ingredients is
small or difficult to press, a suitable diluent such
as lactose, starch, calcium phosphate, and
crystalline cellulose may be added.

Binders:

For the manufacture of the primary granules, as
well as the compression of the tablets, the
adhesion is provided, and the original cohesive
force of the granules can be strengthened. The
dry adhesive can be added directly. It is not
formulated into a solution, the dry powder is
added, directly and the adhesive effect is better.
Commonly used binders include gum Arabic,
sucrose, povidone, methyl cellulose,
sodiumhydroxymethyl cellulose and hydrolyzed
starch paste. The most effective dry binder is
microcrystalline cellulose, which is commonly
used in the manufacture of direct pressed tablets.
Disintegration agent:

It is used to promote the disintegration of tablets
after they are administered. Starch is chemically
treated starch and cellulose, alginic acid,
microcrystalline cellulose and cross-linked
polyvinylpyrrolidone are the commonly used
integrants.  The  concentration of  the
disintegrating agent, the method of addition, the
degree of consolidation of the tablet, etc. all have
an influence on the disintegration effect.
Lubricant:

It is used to reduce the friction and the adhesion
of the powder to the die when the tablet is pressed
and shot. Commonly used lubricants are metal
stearates, stearic acid, hardened vegetable oil and
talc. Since the lubricating function is mostly
hydrophobic, it also causes the tablet
disintegration degree and the degree of
dissolution to be low, so excessive use should be
avoided. Polyethylene glycol and lauryl sulfate
have been used as soluble lubricants, but because
of their poor lubricity, higher concentrations are
required.

Glidants agent:

It is used to improve the fluidity of powder. It is
often added to the straight pressed tablet without
making granules. The most effective one is
gelatinous pyrolytic vermiculite.

Legal color:

It is used in the manufacture of tablets to increase
the appearance or for product identification. The
legal food coloring and tartrazine aluminum lake
can be used. However most of the pigments are
light sensitive, and the color is often faded as
exposed to light. It should be used carefully.
Manufacturing:

The production of pressed tablets usually has
three methods: wet granule method, dry granule
method and direct pressed method. The granule
method is used to promote the fluidity of the
powder during the pressing process, improve the
compressibility and increase the uniformity of
the weight. Wet granule method: Usually, the
main ingredients are added with excipients such
as diluents or disintegrating agents. The mixture
is uniformly mixed, and an appropriate amount
ofthe binder is added. After mixing and pressure-
control treatment, it is made into granules in an
appropriate manner, and dried graded and then
compressed into tablet.

Dry granule method:

That is, the heavy pressing method. It is a method
in which the prescription ingredients are
uniformly mixed and then pressed into a large
and not very solid ingot, which is pressed into an
appropriate size of the granules and then pressed
into a tablet. This manufacturing process can
avoid the heating implant of or humidity on the
prescription  ingredients. The prescription
ingredients may also be pressed into a thin piece
by a pressure roller, and then appropriately
sieved or broken to prepare appropriate granules.
Direct pressure method:

It is a method without granulation process. The
prescription ingredients are directly pressed into
tablets, which are suitable for high-speed
production. The excipients used in this method
include various materials with special physical
properties and ideal fluidity and compressibility,
such as lactose and sucrose, glucose or cellulose,
etc., while microcrystalline cellulose, anhydrous
lactose, spray-dried lactose, compressible
sucrose, and modified starch are also widely used
in the direct-pressing methods. The direct
pressure method can avoid the difficulties
encounter in wet granules and dry pressure
methods. Special attention should be paid to the
individual physical properties of many fillers. A
minor difference may affect its flow and
compression properties, and may even not
suitable for the direct pressure method.

Tablet quality:

The quality of the tablet, besides physical factors,
intergradient of tablet is particularly important in
the stability and its bio-availability. When the active
ingredient is the main component of the tablet, and
the weight control can properly control the content
uniformity, the tablet must meet the unit weight
difference requirement as specified (General Rule
3016). When the effective ingredient is only a small
part of the tablet (or sugar-coated tablet), the
difference in weight does not indicate a uniformity
of the content, that is, the tablet has a main
component of 50 mg or less, and the weight of main
component is less than 509 of tablet, which is
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subject to the determination of the individual actual
content by the unit dose uniformity measurement
method as specified (General rule 3016).

The degree of disintegration, the Pharmacopoeia
stipulates a test for disintegration (General rule
4701), and there are time limits in each of the
monographs.

Solubility is more meaningful for the quality of
low-water-soluble drug tablets. Although this
quality characteristic is only the initial screening
quality and routine quality control steps, it is related
to the bioavailability of the active ingredient and the
dissolution rate of the tablet (General rule 3015).
The test method has been specified, and its
allowable range is listed in the text specifications of
each monographs.

4.  Tablet coating:
There are many reasons why tablets need coating: to
protect the active ingredients against light, moisture
and air stability, to mask bad odors, to improve the
appearance and to control the release of
gastrointestinal drugs.

(1) General coating tablet: Traditionally with the
aids of gun Arabic or gelatin, the sugar solution
can make. Insoluble powder such as starch,
calcium carbonate, talc, or titanium dioxide to be
uniformly dispersed and coated on the surface of
the tablet. The outer layer can be colored for
product identification and increase the
appearance. The coated tablet can be polished
with a dilute solution of wax (such as Chloroform)
or mixed dry powder. Waterproof tablets can be
prepared by coating a solution containing shellac
or non-aqueous solution of cellulose phthalate
before sugar coating. Excessive use should be
avoided. The shortcomings of sugar coating
include that the long processing time. The
waterproof processing also hinders the release of
the active ingredients and increase of the finished
sugar-coated tablets.

(2) Film tablets: The film-coated tablet may be
made with water-soluble or dispersible, such as
hydroxy-propyl-methyl cellulose,
methylcellulose, hydroxyl-propyl-cellulose,
sodium carboxyl-methylcellulose, and a mixture
of cellulose acetate and polyethylene glycol, etc.
They can be dissolved in either hydrophilic or
hydrophobic solution. When the solvent is
evaporated, a film is directly adhered to the
appearance of the tablet, while maintaining the
appearance of the original tablet, the groove line
or other symbols.

(4161) Concentrated Traditional Chinese Medicine
Preparation

The concentrated preparation of traditional Chinese
medicine is prepared by decocting or extracting,

concentrating, drying and processing the Chinese herbal
medicine into various dosage forms. According to the
composition of the medicine, it can be divided into a
single extract preparation and a compound extract
preparation. According to the dosage form, it can be
divided into concentrated powder, concentrated granules,
concentrated fine granules, concentrated pills,
concentrated troches, concentrated sugar-coated tablets,
concentrated film-coated concentrate tablet concentrated
made principally from capsules or other derivatized
dosage forms.
The compound concentrate preparation is combined
decoction. The extract extracted by decoction can be
prepared by using the lactose, starch, recorded in the
Chinese Pharmacopoeia or approved by this central health
authority adjuvants, excipients or powder of the ingredient
herbs. The limits of microorganisms, heavy metals and
pesticide residues in concentrated preparations shall be in
accordance with the regulations stimulated by the central
health authority.
The quality of traditional Chinese medicine concentrate
preparations should meet the general inspection (weight
difference test, disintegration test), identification,
impurity inspection (dry weight loss, heavy metal test,
total ash, acid-insoluble ash powder) and content
determination (index ingredient, water extract and ethanol
extract). The provisions of the allowable range or time
limit for the relevant provisions are listed in the text
specifications of each monographs.

The concentrated preparation of traditional Chinese

medicine should meet the following requirements during

production and storage.

(1) Traditional Chinese medicine concentrate extract
should be evenly mixed with the excipient or
powders of traditional Chinese medicine.

(2) In order to prevent moisture and mask the bad odor
of the raw material, the concentrated preparation of
the traditional Chinese medicine can be coated with
a film.

(3) The concentrated preparation of traditional Chinese
medicine should be dry, with uniform particle size

and color, no moisture absorption, softening,
agglomeration and deliquescence.
(4) Unless otherwise specified, concentrated

preparations of traditional Chinese medicines should
be sealed and stored in a dry place to prevent
moisture.

Chinese medicine concentrated granules

The concentrated granules of traditional Chinese medicine
can be divided into concentrated granules, concentrated
fine granules and the like according to the particle size.

(4163) Concentrated Traditional Chinese Medicine
Tablet

The concentrated tablet of traditional Chinese medicine is
a solid preparation of traditional chinese medicine, which
is prepared by decoction or extraction, concentration,
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drying, adding appropriate adjuvants and excipient to
form solid preparations with different shapes. According
to the clothes material, it can be divided into concentrated
tablets, concentrated  sugar-coated tablets and
concentrated film-coated tablets. Most traditional chinese
medicine tablets are made by pressing and can be made
into various products of different sizes, shapes and
surfaces with graphic symbols.

Production of compressed traditional Chinese
medicine concentrated tablets
(1) Prescription:

The pressed tablet prescription contains a

concentrated extract of traditional Chinese medicine,
a diluent, a binder, a disintegrating agent, a lubricant,
and can also be colored with a legal pigment, and
seasoned with aromatic flavors and sweeteners.
When the concentration of the concentrated extract
of the medicament is small or it is difficult to
suppress, a suitable diluent such as lactose, starch,
calcium phosphate and crystalline cellulose can be
added.
(2) Manufacturing:

There are three kinds of pressed tablet methods,
such as wet granule method, dry granule method
and direct pressed method can be used according to
the characteristics of traditional Chinese medicine.
The preparation methods can be referred to the
principle described under the tablet (General rule
4152) and can be adjusted as appropriate.

Quality of traditional Chinese medicine concentrated
tablets

Besides the specification stimulated in the General rules,
the quality of traditional Chinese medicine concentrate
tablets shall comply with the relevant provisions of the
average weight, the tablet brittleness test method (General
rule 4216), the tablet crushing force measurement method
(General rule 4218), etc., and the allowable range or time
limit shall also be in accordance with the regulations
specified in the monographs.

The degree of disintegration is one of the main quality
characteristics of oral Chinese medicine concentrate
tablets. It should be tested according to the disintegration
test method stipulated by the Pharmacopoeia (General rule
4701) and should meet the time limit specifications in
each monograph.

Coating of Chinese medicine concentrated tablet

Traditional Chinese medicine concentrated tablets need
coating for various reasons: to protect the active
ingredients from light, humidity and air stability, to mask
bad odor and improve the appearance, etc. Traditionally,
traditional Chinese medicine concentrated tablets are
mostly coated with sugar liquid, with the aid of gum arabic
or gelatin, and the insoluble powder such as starch,
calcium carbonate, talcum powder or titanium dioxide is
evenly dispersed and coated on the surface of the
traditional Chinese medicine concentrate tablet. For the
identification and appearance, the outer layer can be

colored. The finished Chinese medicine concentrated
tablet can be polished with a thin solution of wax or mixed
dry powder; the waterproof tablet can be prepared by
coating the solution with a non-aqueous solvent
containing shellac or cellulose phthalate before the sugar
coating. Disadvantages of sugar coatings include long
processing time. The waterproof, material also hinder the
release of active ingredients and increase the volume of
finished sugar-coated tablets.

Chinese medicine concentrated tablets should meet the

following relevant regulations during production and

storage.

(1) Chinese medicine concentrated tablets should be
smooth, without shrinkage, cracks, deformation and
hollows.

(2) Unless otherwise specified, traditional Chinese
medicine concentrated tablets should be sealed and
stored in a cool dry place.

(4165) Concentrated Traditional Chinese Medicine
Pill

Concentrated traditional Chinese medicine pills are made
by decocting or extracting, concentrating and drying TCM
herbs, adding appropriate diluents, binders and other
excipients and mixing them uniformly, first forming a
plastic mass, then cutting, rolling, forming and drying. It
is spherical. According to the different adhesives used, it
is divided into concentrated water pill, concentrated honey
pill and concentrated water honey pill.
Manufacturing of concentrated traditional Chinese
medicine pills
(1) Prescription:
The prescription of concentrated traditional Chinese
medicine pills contains concentrated traditional
Chinese medicine extract, excipients and binders. If
necessary, sucrose or other suitable substances can
be used as the pill coating, but these substances must
be harmless to the human body, and the pill coating
must be able to dissolve or disintegrate in the
digestive tract.
(2) Manufacturing:
The manufacturing method can refer to the

principles  described under the  Chinese
Pharmacopoeia Pills, and can be adjusted as
appropriate.

(3) Unless otherwise specified, concentrated water
honey pill and concentrated water pill should be
dried below 80°C; pills with volatile ingredients or
more starch should be dried below 60°C; those not
suitable for heat drying should be dried by other
suitable methods.

Except as otherwise specified in the text, the concentrated

traditional Chinese medicine pills should be inspected

according to the following methods:

(1) Average weight: Take 20 pills, weigh them
separately, and calculate their average weight. The
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average weight must be within = 10% of the marked
weight.

(2) Weight difference test: Take 20 pills and weigh them
separately. The difference between the weight of
each pill and the average weight shall be calculated.
The number of pills that exceed 10% between the
weight of each pill and the average weight should
not more than 2. The difference between the weight
of each pill and the average weight shall not exceed
2 pills, and none of the pill shall exceed + 20% of
the average weight.

(3) Disintegration test: Follow the disintegration test
method (General Rule 4701). Concentrated
traditional Chinese medicine pills should be
immersed in artificial gastric juice at a temperature
of 37 + 2°C. Take 6 pills for testing. After 60
minutes, rlift the basket and observe the pills. If it is
not disintegrated completely, then 37 + 2°C artificial
intestinal juice is used as the immersion solution.
After 60 minutes, all the pills should be
disintegrated completely. If 1~2 pills are not
completely disintegrated, another 12 pills should be
tested. and in all 18 pills, at least 16 pills should be
completely disintegrated.

(4) Limit of microorganisms: Total plate count of
microorganism not more than 10° CFU/g.

Concentrated traditional Chinese medicine pills should
meet the following relevant regulations during production
and storage.

(1) The appearance of concentrated traditional Chinese

medicine pills should be complete without adhesion.

(2)  Unless otherwise specified, concentrated traditional
Chinese medicine pills should be sealed and stored
in a cool and dry place.

(4216) Test for Tablet Friability

This chapter provides guidelines for the friability
determination of compressed, uncoated tablets. The test
procedure presented in this chapter is generally applicable
to most compressed tablets and supplements other
physical strength measurements, such as tablet crushing
strength.

Use a drum, with an internal diameter of about 283-29 1nm
and a depth of 36-40nm, made of a transparent synthetic
build-up (as Fig.). One side of the drum is removable. The
tablets are tumbled at each turn of the drum by a curved
projection with an inside radius of 75.5-85.5mm that
extends from the middle of the drum to the drum to the
outer wall. The drum is attached to the horizontal axis of
a device that rotates at 24.5-25.5nm rpms. Thus, at each
turn the tablets roll or slide and fall onto the drum wall or
onto each other, rotate at 25 + 1 rpm.

For tablets weighting up to 650 mg each, take a 6.5 g of
sample; for tablets weighting over 650 mg each, a 10
tablets sample is sufficient. Before the test, remove any
loose dust with the aid of air pressure or soft brush.
Accurately weigh the tablet sample, and place the tablets

in the drum. Rotate the drum 100 times, and remove the
tablets. Remove any loose dust from the tablet as before
and weigh.

Generally, the test is run once. If the results are doubtful
or if the weight. Loss is greater than 1%, the test should
be repeated twice and determine the mean of the three
tests. A maximum weight of the tablets being tested is
considered acceptable and any tablets broken, chipped and
smashed are not pick up.

Test for Tablet Friability installation drawing
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If tablet size or shape causes irregular tumbling, adjust
the drum base so that the base form a 10° angle with the
horizontal and the tablets no longer bind together when
lying next to each other, which prevent them from falling
freely.

The brittleness test of foamed tablets and chewable tablets
can have different specifications. For easily absorbable
tablets, the ambient humidity should be controlled during
the test.

If the cylinder is equipped with double spacers, or the
instrument is equipped with more than one cylinder,
multiple inspection tests can be allowed at the same time.

(4218) Tablet Breaking Force

There are a variety of presentations for tablets as
delivery systems for pharmaceutical agents, such as
rapidly disintegrating, slowly disintegrating, eroding,
chewable, and lozenge. Each of these presentations places
a certain demand on the bonding, structure, and integrity
of the compressed matrix. Tablets must be able to
withstand the rigors of handling and transportation
experienced in the manufacturing plant, in the drug
distribution system, and in the field at the hands of the end
users (patients/consumers). Manufacturing processes such
as coating, packaging, and printing can involve
considerable stresses, which the tablets must be able to
withstand. For these reasons, the mechanical strength of
tablets is of considerable importance and is routinely
measured. Tablet strength serves both as a criterion by
which to guide product development and as a quality
control specification.

One commonly employed test of the ability of tablets to
withstand mechanical stresses determines their resistance
to chipping and surface abrasion by tumbling them in a



(42)

THP

rotating cylinder. The percentage weight loss after
tumbling is referred to as the friability of the tablets.
Standardized methods and equipment for testing friability
have been provided in general (rule 4216).

Another measure of the mechanical integrity of tablets
is their breaking force, which is the force required to cause
them to fail (i.e., break) in a specific plane. The tablets are
generally placed between two platens, one of which
moves to apply sufficient force to the tablet to cause
fracture. For conventional, round (circular cross-section)
tablets, loading occurs across their diameter (sometimes
referred to as diametral loading), and fracture occurs in
that plane.

The breaking force of tablets is commonly called
hardness in the pharmaceutical literature; however, the
use of this term is misleading. In material science, the term
hardness refers to the resistance of a surface to penetration
or indentation by a small probe. The term crushing
strength is also frequently used to describe the resistance
of tablets to the application of a compressive load.
Although this term describes the true nature of the test
more accurately than does hardness, it implies that tablets
are actually crushed during the test, which often is not the
case. Moreover, the term strength in this application can
be questioned, because in the physical sciences that term
is often used to describe a stress (e.g., tensile strength).
Thus, the term breaking force is preferred and will be used
in the present discussion.

1. Tablet breaking force determinations
Early measuring devices were typically hand operated.
For example, the Monsanto (or Stokes) hardness tester
was based on compressing tablets between two jaws
via a spring gauge and screw. In the Pfizer hardness
tester, the vertically mounted tablet was squeezed in a
device that resembled a pair of pliers. In the Strong
Cobb hardness tester, the breaking load was applied
through the action of a small hydraulic pump that was
first operated manually but was later motorized.
Problems associated with these devices were related to
operator variability in rates of loading and difficulties
in proper setup and calibration. Modern testers employ
mechanical drives, strain gauge—based load cells for
force measurements, and electronic signal processing,
and therefore are preferred. However, several
important issues must be considered when using them
for the analytical determination of breaking force;
these are discussed below.
(1) Platens:
The platens should be parallel. Their faces should
be polished smooth and precision-ground
perpendicularly to the direction of movement.
Perpendicularity must be preserved during platen
movement, and the mechanism should be free of
any bending or torsion displacements as the load
is applied. The contact faces must be larger than
the area of contact with the tablet.
(2) Pressurization rate and uniformity:
Either the rate of platen movement or the rate at
which the compressive force is applied (i.e., the

®3)

loading rate) should be constant. Maintaining a
constant loading rate avoids the rapid buildup of
compressive loads, which may lead to
uncontrolled crushing or shear failure and greater
variability in the measured breaking force.
However, constant loading rate measurements
may be too slow for real time monitoring of tablet
production.

The rate at which the compressive load is applied
can significantly affect results, because time-
dependent processes may be involved in tablet
failure. How a tablet matrix responds to
differences in the loading rate depends on the
mechanism of failure. At low strain rates, some
materials may fail in a ductile manner, but brittle
failure is more likely at faster strain rates. The
transition from ductile to brittle failure is
accompanied by an increase in the breaking force.
Devices that simply crush tablets may produce
deceptively reproducible data because they lack
sensitivity.

The test must be run consistently with equipment
which has been routinely calibrated. Changing
from testing units of different designs or from
different manufacturers will require comparison of
data to ensure that the two units are subjecting the
dosage form to similar stress in a similar manner.
Currently available equipment provides a constant
loading rate of 20 newtons (N) or less per second
or a constant platen movement of 3.5 mm or less
per second. Controlled and consistent breaking is
an important test procedure attribute. To ensure
comparability of results, testing must occur under
identical conditions of loading rate or platen
movement rate. Since there are certain advantages
to each system of load application, both are found
in practice. Because the particular testing situation
and the type of tablet matrix being evaluated will
pose different constraints, there is also no basis to
declare an absolute preference for one system over
the other. This general chapter proposes
consideration of both approaches.

The different methods may lead to numerically
different results for a particular tablet sample,
requiring that the rate of load application or
displacement must be specified along with the
determined breaking force.

Dependence of Breaking Force on Tablet
Geometry and Mass:

Measurements of breaking force do not take into
account the dimensions or shape of the tablet.
Thicker tablets of the same material compressed
under conditions identical to those of thinner
tablets, with the same tooling shape and to the
same peak force, will require greater breaking
forces.

Tablet orientation and failure should occur in a
manner consistent with those used during the
development of the dosage form. For direct
comparisons (i.e., without any normalizations of



THP

43)

(4)

®)

the data), breaking force measurements should be
performed on tablets having the same dimensions,
geometry, and consistent orientation in test
equipment.

Tablet Orientation:

Tablet orientation in diametral compression of
round tablets without any scoring is unequivocal.
That is, the tablet is placed between the platens so
that compression occurs across a diameter.
However, tablets with a unique or complex shape
may have no obvious orientation for breaking
force determination. Because the breaking force
may depend on the tablet’s orientation in the tester,
to ensure comparability of results, it is best to
settle on a standard orientation, preferably one that
is most readily and easily reproduced by operators.
In general, tablets are tested either across the
diameter or parallel to the longest axis. Scored
tablets have two orientation possibilities. When
they are oriented with their scores perpendicular
to the platen faces, the likelihood that tensile
failure will occur along the scored line increases.
This provides information about the strength of
the matrix at the weakest point in the structure.
When scored tablets are oriented with their scores
parallel to the platen faces, more general
information about the strength of the matrix is
derived.

Capsule-shaped tablets or scored tablets may best
be broken in a three-point flexure test. A fitting,
which is either installed on the platens or
substituted for the platens, time ports the tablet at
its ends and permits the breaking load to be
applied to the opposite face at the unsupported
midpoint of the tablet. The fittings are often
available from the same source that supplies the
hardness tester.

Units, Resolution, and Calibration:

Modern breaking force testers are usually
calibrated in kiloponds or newtons. The
relationship between these units of force is 1
kilopond (kp) = 1 kilogram-force (kgf) = 9.80 N.
The test results should be expressed in standard
units of force which facilitate communication.
Some breaking force testers also will provide a
scale in Strong Cobb units (SCU), a carryover
from the days when Strong Cobb hardness testers
were in common usage. The conversion between
SCU and N or kp must be viewed with caution,
between SCU and N or kp must be viewed with
caution, because the SCU is derived from a
hydraulic device and is a pressure.

Generally, contemporary breaking force testers
use modern electronic designs with digital
readouts. Some units also have an integral printer
or may be interfaced with a printer. Breaking
forces should be readable to within 1 N.

Breaking force testers should be calibrated
periodically. The force sensor as well as the
mechanics of the apparatus needs to be considered.
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For the force sensor, the complete measuring
range (or, at a minimum, the range used for
measuring the test sample) should be calibrated to
a precision of 1 N, using either the static or
dynamic method. Static calibration generally
employs traceable counterweights; at least three
different points are checked to assess linearity.
Dynamic calibration makes use of a traceable
reference-load cell that is compressed between the
platens. The functional calibration of a breaking
force test apparatus should also confirm that the
velocity and the constancy of velocity for load
application or displacement are within prescribed
tolerances throughout the range of platen
movement.

Sample Size:

In order to achieve sufficient statistical precision
for the determination of average breaking force, a
minimum of 6 tablet samples should be tested.
The average breaking force alone may be
adequate to fulfill the purpose of process or
product quality control. In cases where breaking
force may be particularly critical, the average plus
individual breaking force values should be
accessible.

(6)

Tensile Strength

The measurement of tensile strengths provides a more
fundamental measure of the mechanical strength of the
compacted material and takes into account the
geometry of the tablet. If tablets fail in tension, the
breaking force can be used to calculate the tensile
strength. Unfortunately, this is practical only for
simple shapes. If flat-faced round tablets (right circular
cylinders) fail in tension, as indicated by a clean split
into halves under diametral compression, the breaking
force may be used to compute the tensile strength from
the following equation, which applies only to
cylindrical tablets:

¥x = 2F/nDH

Where Xy is the tensile strength, F is the breaking force,
D is the tablet diameter, and H is the tablet thickness.
Because only tablets that fail in tension are counted,
the data are based on tablets that fail in a consistent
way. Thus, reproducibility of data should be enhanced
when compared to conventional breaking-strength
testing. Moreover, the data will be normalized with
respect to tablet dimensions, because both diameter
and thickness are included in the equation. The
derivation of this equation may be found in standard
texts; it is based on elastic theory and the following
assumptions:

The tablet is an isotropic body

Hooke’s law is obeyed

The modulus of elasticity in compression and in

tension is the same

Ideal point loading occurs
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The derivation has been extended to convex-faced tablets:
Tx = (10 F/nD?) x [ (2.84 H/D) — (0.126 H/W) + (3.15

W/D) + 0.01]

Where Zx is the tensile strength, F is the breaking force, D
is the tablet diameter, H is the tablet thickness, and W is
the central cylinder thickness (tablet wall height).

The slow and constant loading rate of modern motorized
break force testers encourages tensile failure. However,
ideal point loading may not occur, because of crushing
and the induction of shear failure at the interface with the
surface of the platens. The addition of padding to the
platens helps prevent shear at contact points and promotes
true tensile failure. On that basis, padding is strongly
recommended when highly precise measurements are
needed. Padding should be relatively thin so that any
deviation from the assumption of true point-source force
application will not be large. The padding should also
collapse very easily so that its deformation does not
become part of the force measured by the test apparatus.
In more routine settings involving measurements on a
large number of samples, the addition of padding could
contribute to inaccuracies in measurement as powder from
previously tested samples becomes embedded in the
collapsible matrix and thereby alters its properties. Unless
provisions for frequent and routine replacement of the
padding are made, it can be considered acceptable to
ignore the use of padding material to maintain constancy
of the test conditions.

Bending or flexure of tablets is another option for mining
the tensile strength of tablets. Under ideal loading
conditions, a breaking load applied to the unsupported
midpoint of one face will result in the generation of pure
tensile stress in the opposite face. If the tablets are right
circular cylinders and are subjected to three-point flexure,
the tensile strength may be estimated using the following
equation:

=x = 3FL/2H?D

Where L is the distance between supports, and the other
terms are as defined above. The assumptions are the same
as those for calculating tensile strength from diametral
compression. However, tensile strengths determined by
flexure and diametral compression may not agree, because
of likely non-ideal loading and the induction of shear
failure during testing.

(4701) Disintegration Test

The disintegration test is to determine whether various
tablets or capsules can collapse within a specified time
limit. Lozenges, ingots or chewable ingots of more than
15 mm in diameter and lozenges or capsules which are
released in divided doses at specified intervals are not
applicable to the provisions of this test. Six tablets of the
tablet for the test were taken, and the degree of
disintegration was measured based on the type of the
dosage form according to the following method.

The test article was placed in a disintegration
measuring device as described below, and the degree of
disintegration was measured by the indicated method. If
the residual tablet stored in the sieve in the measuring
device has become a soft mass, and there is no observable
hard part, and the capsule contains only the capsule
fragment, it can be regarded as completely disintegrated.
A tablet containing an insoluble tablet and a tablet
fragment formed upon collapse does not apply to the
above-mentioned methods. Disintegration of the test
product in water and subsequent disintegration does not
refer to the complete dissolution of the entire dosage form
or the active ingredient contained therein.

Disintegration device:

The device shall have the following parts: measuring
grid, suitable container for immersion solution ( usually 1
L beaker, height 142~148 mm, outer diameter about
103~108 mm ), constant temperature heating device ( for
maintenance 35~39 °C ), grid lifting device (lifting
frequency is 29~32 cycles per minute, lifting height is
5.3~5.7 cm ). When the grid is lowered to the lowest point,
the screen should be 2.5 cm away from the bottom of the
container; when the grid is raised to the highest point, the
screen should also be 2.5 cm below the level of the
immersion solution; the capacity of the immersion
solution contained in the container should be appliable to
the above provisions.

Measuring grid: The grid is composed of the following

materials

(1) Six glass tubes with two ends open: the length is 7.75
10.25 cm, the inner diameter is about 21.5 mm, and
the wall thickness is about 2 mm.

(2) Two pieces of graphic plastic plate: Each piece is
about 9 cm in diameter and about 6 mm thick. There
are six holes with the same size and equidistant from
the center of the plastic plate, and evenly distributed.
The diameter of each hole is about 24 mm.

(3) Round No. 10 stainless steel screen, the same size as
the plastic plate.

(4) Round stainless steel piece with a diameter of about
9 cm and a thickness of about 1 mm. There are six
holes with a diameter of about 20 mm. The positions
of the round holes are consistent with the positions of
the round holes on the plastic plate; the erect handle
is about 8 cm long and has a small hole at the upper
end of the handle for stringing.

The glass tubes are erected and sandwiched between the
two plastic plates, and the positions of the glass tubes are
matched with the positions of the round holes on the
plastic plate; Screen is fixed under the bottom plastic plate
with screws, and the steel sheet is attached to the top. The
top of the plastic plate is placed with the handle facing up,
and the steel plate and the top plastic plate are strung
together by three long screws, so that the entire set of the
grid is fixed together with the glass tube sandwiched there
between. The above combinations may be slightly
modified, but the specifications of the glass tube and the
mesh screen shall not be varied.

Round plastic sheet:
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When the above-mentioned grid is used to measure the
degree of disintegration, a transparent round plastic sheet
with a specific gravity of 1.18~1.20 should be placed in
each glass tube. The thickness is 9.5 * 0.15 mm and the
diameter is 20.7 £ 0.15 mm; There are five small holes
running through the upper and lower sides of the plastic
sheet, one of which is located at the center of the plastic
sheet, and the other four holes are evenly distributed at the
center of the plastic sheet. On the circumference of a
radius of 6 mm, each hole has a diameter of 2 mm. There
are four V-shaped indentations on the side of the plastic
sheet; the depth and width of the bottom surface of the
dimple are 1.60 mm; the width of the top surface of the
dimple is 9.50 mm and the depth is 2.55 mm, and each
surface should be smooth.

Procedure:

Uncoated Tablets: Place 6 tablets in each of the six tubes
of the basket, add a plastic disk to each tube. Operate the

apparatus, the grids run up and down at the specified speed.

Unless otherwise mentioned, used water as the immersion
fluid and maintained at 37 = 2°C. At the end of the
specified time, lift the basket from the fluid, and observe
the tablets: all of the 6 tablets should disintegrate
completely. If 1 or 2 tablets fail to disintegrate completely,
repeat the test on 12 additional tablets. The requirement is
met if not fewer than 16 of the total of 18 tablets tested
disintegrate completely.

Plain Coated Tablets:

Measured according to the method of tablets without
coating and the operation and the disintegration time limit
are specified in the text.

Delayed-Release (Enteric-Coated) Tablets:

Place 6 tablets in each of the six tubes of the basket, and
if the tablet has a soluble external sugar coating, immerse
the basket in water at room temperature for 5 minutes.
Then operate the apparatus using simulated gastric fluid
TS maintained at 37 * 2°C as the immersion fluid. After
1 hour of operation in simulated gastric fluid TS, lift the
basket from the fluid, and observe the tablets: the tablets

should not show any disintegration, cracking, or softening.

Then operate the apparatus, using simulated intestinal
fluid TS, maintained at 37 + 2°C, as the immersion fluid
for the time specified in the monographs. Lift the basket
from the fluid, and observe the tablets: all of the tablets
should disintegrate completely. If 1 or 2 tablets fail to
disintegrate completely, repeat the test on 12 additional
tablets: among 18 tablets tested, at least 16 tablets should
be disintegrated completely.

Buccal Tablets:

Apply the test for Uncoated Tablets with no plastic disk in
each tube. After 4 hours, lift the basket from the fluid, and
observe the tablets: all of the tablets should disintegrate
completely. If 1 or 2 tablets fail to disintegrate completely,
repeat the test on 12 additional tablets: not fewer than 16
of a total of 18 tablets tested disintegrate completely.
Sublingual Tablets:

Apply the test for Uncoated Tablets with no plastic disk
added in each tube. At the end of the time limit specified
in the individual monograph, all the tablets should
disintegrate completely. If 1 or 2 tablets fail to disintegrate

completely, repeat the test on 12 additional tablets not
fewer than 16 of a total of 18 tablets tested disintegrate
completely.

Hard Shell Capsules:

The test was carried out according to the
test for the uncoated tablets, and the plastic disk is
replaced by a suitable No. 10 screen. At the end of the
specified time limit, besides the capsule fragments, all
tablets should be completely disintegrated. If 1 to 2 tablets
fail to disintegrate completely, another 12 tablets shall be
tested, and in all 18 tablets, at least 16 tablets should
completely disintegrate.

Soft capsule:

According to the hard capsule test method, it should
correspond the requirements.

Pill:

Follow the disintegration test method of the coating tablet.
The artificial gastric juice with the temperature of 37 + 2
°C is used as the immersion solution. After 60 minutes,
lift the basket and observe the pills. If it is not
disintegrated completely, then 37 + 2 C artificial
intestinal juice is used as the immersion solution. After 60
minutes, all the pills should be disintegrated completely.
If 1 to 2 pills are not completely disintegrated, another 12
pills shall be tested, and in all 18 pills, at least 16 pills
completely disintegrated.

s Note: "The artificial gastric juice and artificial intestinal
juice used in this test do not contain enzymes."

V. Determinations of Biological Products

Please refer to the general rules of the Taiwan
Pharmacopeia.

V1. Identifications of Crude Drugs

(6001) Sampling

Use a sampling tool to collect the crude drug at least 2
batches on the different parts of the opposite sides from
original packing, this method is only suitable to drug that
size less than lcm, crushed or powdered. If the total
quantity of crude drugs is less than 100 kg, the minimum
weight of sample is 250.0 g. If the total quantity is more
than 100 kg, in accordance with the table as follows,
choose several packages, sampling from several packages
as above described, mix the sample well on the paper,
pave the sample and divide into four equal portions, take
the samples in opposite positions, mix and flatten these
two parts, divide it into four equal portions, and take the
two parts samples in opposite positions, repeat the
procedure until the weight of final two parts are at least
250.0 g.

For crude drugs more than 1 cm in size, directly use hand
for sampling. If the total quantity is less than 100 kg,
randomly collect different parts from the original package
with quantity not less than 500.0 g. If the total quantity is
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more than 100 kg, choose several packages in accordance
with the table as follows, take several packages as
described above, quarter the samples repeatedly until the
weight of final two parts are at least 500.0 g.

If the total weight of crude drugs is less than 10 kg, sample
in accordance with the portions of the package by the
method above, the minimum weight of sample is 125.0 g.

Total packages Sampling packages
1~10 1~3
10~25 3~4
25~50 4~6
50~75 6~8
75~100 8~10
100 above 10 above

(6003) Processing

Test specimens should be processed before testing, unless
otherwise directed, process the test specimens as follows:
Depending on the required quantity for determination,
divide sample herbs into four small portions by the
quartering, be aware of that the sample from package
needs to represent the original sample in operating. Grind
sample into powder and sieve by NO. 20 sieve. Try to
grind the sample which is hard to grind into small
fragments. Place on a paper after grinding, mix it well,
pave into a thin layer, collect the required quantity by
quartering, and then prepare for test determination.

(6005) Determination of Foreign Matter

Foreign matters in the crude drugs are two kinds as

following:

1. The portions of animal or botanical crude drugs do
not meet the monographs for medicine use.

2. Other animal or botanical foreign matters and the

crude drugs secretion, differ from the crude drugs
specified in the monographs.
For determination, weigh 25~500 g of crude drugs
accurately and pave in a thin layer. Remove the
foreign matter by using a suitable pair of forceps.
Weigh the foreign matter and calculate the content in
percentage. If the crude drugs are bulky or large
particle, weigh 500.0 g of the test specimen for
determination.

(6007) Determination of Ash

I. Total Ash: Ignite a crucible at 550°C for 1 hour, cool in
a desiccator and weigh accurately. Unless otherwise
directed, put 2~4 g of the air-dried test specimen in the
crucible and weigh accurately. Heat at a low temperature
until it completely charred (do not combustion), then
gradually increase the temperature below 550 C .
Incinerate the residue for more than 4 hours until no

carbon substance remains in the ash, cool and weigh the
ash accurately. Calculate the percentage of total ash. If the
carbon substance remains, dip the charred mass with hot
water, collect the insoluble residue by filter paper without
ash, and incinerate the residue and filter paper until no
carbon substance remains in the ash. Then add the filtrate,
evaporate it to dryness, and incinerate at the temperature
not more than 550°C. Cool, weigh accurately, and
calculate the percentage of total ash. If a carbon-free ash
cannot be obtained in this way, cool the crucible, moisten
the ash with 15 mL of ethanol and grind the ash with a
glass rod. Carefully evaporate the ethanol to dryness and
ignite at the temperature not more than 550°C to constant
mass, calculate the percentage of total ash.

II. Acid-Insoluble Ash: Place the ash obtained in the
determination of total ash in a crucible, carefully add 25
mL of dilute hydrochloric acid, boil gently for 5 minutes,
filter with tared Gooch crucible or filter paper without ash,
and wash the residue with hot water. Transfer the filter
paper with the residue together to the original crucible, dry
and ignite to constant weight. Calculate the percentage of
acid-insoluble ash.

(6009) Determination of Water Content

The process of test specimen: Take 10.0 g of test
specimen, if the test specimen is not finely grinded,
grinded it into about 3 mm of scrap. If the test specimen
is seed or fruit which size is less than 3 mm, crush them.
During the process, prevent the water losing from the
specimen, thus avoid using a high speed milling machine.
The picking sample should represent the population.

I. Determination of crude drug water contained no
volatile components:

Dried the weighing bottle at 105°C for 1 hour, weigh
accurately. Take 10.0 g of test specimen prepared as above,
place it in a weighing bottle, and weigh accurately. Dry it
at 105°C for 5 hours, place it in a desiccator and cool, then
weigh. Continue drying, weigh every hour until the
difference between two weighing is less than 0.25 %,
calculate the percentage of water by the losing weights of
test specimen.

I1. Determination of crude drug water contained ether-
soluble volatile components:

Determine the percentage of the volatile ether extractive
in test specimen by determination of extractive method IV
(General rule 6011). The percentage of loss on drying
minuses the percentage of volatile ether extractives equal
to the percentage of the water in the test specimen.

Determination of water in crude drugs is also determined
by toluene distillation method (General rule 1921).
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(6011) Determination of Extractives

I. Ethanol extractives: Place the prepared test specimen
in a glass-stopper weighing bottle, weigh 2 g accurately,
transfer to a tared Soxhlet extractor, extract for 5 hours by
ethanol in continuous extractor, and place 0.2 g of sodium
hydroxide in a receiving flask. Dry the residue at 100°C
for 30 minutes in an annular tuber and weigh. Determine
the content of water by toluene distillation method
(General rule 1921), and calculate the content of water in
this test specimen. The weight of test specimen minus the
content of water and weight of the residue equal to the
weight of ethanol extractives.

I1. Dilute ethanol extractives: Weigh accurately 2 g of
prepared tests specimen, place in a glass-stopper conical
flask, add about 70 mL of dilute ethanol, immerse 8 hours,
constant shaking, and then stand for 16 hours, filter. Rinse
the conical flask and the residue with dilute ethanol,
washed liquid pass through the filter and add in the filtrate
until the total volume reach 100 mL. Dry an evaporating
dish at 105°C for 1 hour, place and cool in a desiccator,
then weigh accurately. Place 50 mL of filtrate in an
evaporating dish, evaporate to dryness in a boiler, and dry
at 105°C for 4 hours. Calculate the percentage of the
dilute ethanol extractives in the test specimen, and
calculate the percentage of dilute ethanol extractives on
the dried basis with the value of loss on drying.

II1. Petroleum benzine extractives: Weigh accurately 2
g of prepared test specimen, use Soxhlet extractor to
extract for 20 hours by petroleum benzine until the soluble
substance are totally extracted. Transfer the extracted
liquid to a tared porcelain evaporating dish, volatilize
naturally, then place in a sulfuric acid desiccator and dry
for 18 hours, weigh and calculate the percentage of the
petroleum benzine extractives in the test specimen.

IV. Volatile ether extractives: Place the prepared test
specimen in a sulfuric acid desiccator and dry for 12~48
hours, weigh accurately 2.0 g of test specimen, use
Soxhlet extractor to extract for 20 hours by ether. After
extraction, transfer the extracted liquid to a tared porcelain
evaporating dish, volatilize naturally, place the residue in
a sulfuric acid desiccator and dry for 18 hours and weigh,

gradually heat to 105°C until the weight remains constant.

According to the difference between two weights,
calculate the percentage of the volatile ether extractives in
the test specimen.

V. Non-volatile ether extractives: Dry the ether
extractives which are obtained above at 105°C until the
weight remain constant, then weigh. The obtained weight
is the weight of the non-volatile ether extractives in the
test specimen, calculate the percentage.

VI. Water extractives: As described on method II dilute
ethanol extractives, use water substitute the dilute ethanol
in the experiment.

VII. Hot extraction method: Weigh accurately 2~4 g of
test specimen, place in a 100~250-mL conical flask,
accurately add 50~100 mL of ethanol, stopper and weigh,
stand for 1 hour, connect a reflux condenser then boil for
1 hour. Cool, take the conical flask, stopper and weigh,
add ethanol to its original weight, shake well and filter
through a dry filter. Place 25 mL of the filtrate in an
evaporating dish dried previously to constant weight.
Evaporate the filtrate to dryness on a boiler. Dry at 105°C
for 3 hours and cool for 30 minutes in a desiccator. Weigh
rapidly and accurately, unless otherwise directed in the
monographs, calculate the percentage of water soluble
extractives on the dry basis (%).

(6013) Determination of Volatile Oil

Apparatus: A is a 1000 mL round-bottom flask made of
hard glass, B is a cork wrapped with aluminum foil, C is
an oil collector which has two types: light oil and heavy
oil, the scale is 0.1 mL, devices shown in Figure. D is a
connect tube of oil collector, wrapped with asbestos yarn
to keep the temperature, avoid the oil condense, E is a
condenser, F is an oil boiler, G is an iron framework.
Check apparatus before determination, each parts should
be connected tightly, avoid the volatile oil escape.

For oils lighter
than water

For oils heavier
than water

Volatile Oil Apparatus

Assay: Weigh accurately a quantity of the test specimen
which can evaporate at least 2 mL of volatile oil, place in
a flask A, add 3~6 times quantity of water, mix well,
connect the flask with the connecting tube. Heat to boiling
and keep boiling slightly for 4~8 hours, or until the
volatile oil in the test specimen totally distillated.

In the case of light oil, discard liquid on the lower end of
the oil collector to allow the oil layer converges at the
scale position, adjust the temperature to 25°C, measure the
volume.

In the case of heavy oil, after distillation, open the
stopcock of oil collector, transfer the oil to a small cylinder,
and transfer the water which mixes with oil drops to a
small liquid separator, rinse the oil collector with 10 mL
of ether, add the ether liquid to the liquid separator, shake
and stand for separation, discard the water layer, evaporate
the ether solution under slight heat until odor of ether
disappear, the remain oil liquid incorporates in the
cylinder, adjust the temperature to 25°C and measure the
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volume. For measuring the weight of volatile oil, add a
small quantity of anhydrous sodium sulfate in obtained oil,
shake slowly, and stand until the liquid becomes clear.
Pour out the clear oil, measure the specific gravity at 25
C, calculate the mass-volume percentage of volatile oil.

(6015) Determination of Loss on Drying

Take 5.0 g of test specimen, place it in a weighing bottle,
and weigh accurately. Dry the weighing bottle with test
specimen at 105°C for 5 hours, place it in a silica gel
desiccator and cool, and then weigh again. Continue to dry,
weigh every hour until the difference between two weights
is less than 0.25 %, calculated the percentage of loss on
drying by the losing weights. For ensuring desiccator is
fully effective, frequently change the desiccant is
necessary.

(6301) Determination of Heavy Metals

This test is provided to demonstrate the content of metallic
impurities that are colored by sulfide ion, under the
specified test conditions. Total heavy metals limit is
specified in the individual monograph (represent in parts
per million (by weight) of lead in the test specimen), as
determined by visual comparison with a control, a
standard lead solution. Substances that typically respond
to this test are lead, mercury, bismuth, arsenic, antimony,
tin, cadmium, silver, copper, and molybdenum.

Determine the amount of total heavy metals by method I,
unless otherwise directed in the individual monograph.
Method I is used for preparation that yield clear, colorless
substances under the specified test conditions. Method II
is used for preparation that do not yield clear, colorless
substances under the test conditions specified for method
I, or for substances have complex nature, which yield
interfering sulfide ion metals precipitate, or for fixed and
volatile oils. Method III, wet-digestion method, is used
only in those cases which neither method I nor method 11
can be used.

Reagents:

1. Lead nitrate stock solution: Add1 mL of nitric acid
in 100 mL of water, and dissolve 159.8 mg of lead
nitrate in the solution, and then dilute with water to
1000 mL. Prepare and store this solution in glass
containers free from soluble lead salts.

2.  Standard lead solution: Dilute 10 mL of lead
nitrate stock solution with water to 100 mL. Each
mL of standard lead solution contains 0.01 mg of
lead. This solution should be prepared on the day of
use. A comparison solution prepared on the basis of
0.1 mL of standard lead solution and 1.0 g of test
specimen. If both have the same color, the test
specimen contains 1 portion of lead per million
which is 1ppm.

3.  pH 3.5 acetate buffer: Dissolve 25.0 g of

ammonium acetate in 25 mL of water, and add 38
mL of 6 N hydrochloric acid. If necessary, adjust
with 6 N ammonium hydroxide or 6 N hydrochloric
acid to pH 3.5, dilute with water to 100 mL, and mix.

Method 1

Standard solution: Measure accurately, a set amount of
standard lead solution (lead content meets with the limits
of heavy metals contents in test specimen), Pipet the
solution in a 50-mL colorimetric tube, and dilute with
water to 25 mL. Use a pH meter or a short range pH
indicator paper as an external indicator, adjust with 1 N
acetic acid or 6N ammonium hydroxide to a pH between
3.0~4.0, dilute with water to 40 mL and mix.

Test solution: Place 25 mL of test solution which
prepared as indicated in the monographs in a 50-mL
colorimetric tube, adjust the pH value between 3.0~4.0 by
1 N of acetic acid or 6N ammonium hydroxide Using pH
meter or pH indicator paper as indicator, dilute with water
to 40 mL and mix.

Reference solution: Place 25 mL of solution which is
prepared as directed for test preparation in a third 50-mL
colorimetric tube and add 2.0 mL of standard lead solution.
Use a pH meter or short-range pH indicator paper as an
external indicator, adjust with 1 N acetic acid or 6N
ammonium hydroxide to a pH between 3.0~4.0, dilute
with water to 40 mL, and mix.

Procedure: To each of the three tubes as described above,
add 2 mL of pH 3.5 acetate buffer, then add 1.2 mL of
thioacetamide-glycerin base TS, dilute with water to 50
mL, mix, allow to stand for 2 minutes, and view
downward over a white paper. The color of the solution
from test solution is not darker than that of the solution
from the standard solution. If the color of the reference
solution is lighter than the standard solution, use method
II instead of method I.

Method I1

Standard solution: Prepare as directed under method I.

Test solution: Place 1.0 g (take 500 mg if total heavy
metals limit of test specimen over 30 ppm) of the test
specimen in a crucible, moisten test specimen with
sufficient sulfuric acid, and carefully ignite at a low
temperature until thoroughly carbonized. (The crucible
may be loosely covered with a suitable lid during the
charring) Add 2 mL of nitric acid and 5 drops of sulfuric
acid to the carbonized mass, and heat cautiously until no
longer producing white fumes. Ignite, preferably in a
muffle furnace, at 500~600 ‘C , until the carbon is
completely burned off. Cool, add 4 mL of 6N hydrochloric
acid, cover it, digest on a steam bath for 15 minutes,
uncover, and slowly evaporate on a steam bath to dryness.
Moisten the residue with 1 drop of hydrochloric acid, add
10 mL of hot water, and digest for 2 minutes. Add 6 N
ammonium hydroxide dropwise until the solution is
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alkaline to litmus paper, dilute with water to 25 mL, and
adjust with 1 N acetic acid to pH 3.0~4.0, using short-
range pH indicator paper as an external indicator. Filter if
necessary, rinse the crucible and the filter with 10 mL of
water, combine the filtrate and rinsing in a 50-mL
colorimetric tube, dilute with water to 40 mL, and mix.

Procedure: To each of the tubes as described above add 2
mL of pH 3.5 acetate buffer, then add 1.2 mL of
thioacetamide-glycerin base TS, dilute with water to 50
mL, mix, allow to stand for 2 minutes, and view
downward over a white paper. The solution color of the
test preparation should be lighter than that the solution of
standard preparation.

NOTE: Method does not use for the sample contained
mercury.

Method III

Standard solution: Transfer a mixture of 8 mL of sulfuric
acid and 10 mL of nitric acid to a 100-mL Kjeldahl flask
which is dry and clean, and add a suitable volume of nitric
acid which is equal to the volume of nitric acid added to
the test preparation. Heat the solution to produce the white
fumes, cool, add 10 mL of water and, if hydrogen peroxide
was used in the test preparation, add a volume of 30%

hydrogen peroxide equal to that used for the test specimen.

Boil gently to produce the white fumes, cool again,
cautiously add 5 mL of water, mix, boil gently to produce
the white fumes until solution volume reduce to 2~3 mL.
Cool, dilute with few mL of water, add 2.0 mL of standard
lead solution (equal to 0.02 mg of Pb), and mix. Transfer
to a 50 mL colorimetric tube, rinse the flask with water,
adding the rinsed liquid to the tube until the volume is 25
mL, and mix.

Test solution:

1. Solid specimen: Transfer 1.0 g of the test substance
to a 100-mL Kjeldahl flask which is clean and dry.
(NOTE: A 300-mL flask may be used if the reaction
foams excessively.) Clamp the flask at an angle of
45°, and add sufficient quantity of a solution mixing
with 8 mL of sulfuric acid and 10 mL of nitric acid
to the thoroughly rinsed substance. Heat gently until
starts the reaction and then stop heating. Add the all
remaining acidic solution to the digested residue,
part by part, and followed by heating per addition,
until the solution is used up. Heat to gently boil and
maintain the boiling until the digested solution
turning dark. Add 2 mL of nitric acid after cooling
down followed by heating it until the digestive
solution turning dark again, repeating the stap of
addition of 2 mL of nitric acid until no darken and
no white fume appearing. Cool down and then add
5 mL of water. Observe the digestive solution color,
if appears yellow, add more 3 mL of 30% hydrogen
peroxide. Heat again until appearing white fume and
the volume of the digestive solution remaining
about 2~3 mL. Repeat the treatment of water and
hydrogen peroxide until the yellow disappearing.
Cool down and then dilute the digested solution

with adequate amount of water, wash up and
transfer it to a 50-mL colorimetric tube, the final
volume of the combined test solution with washing
solution should not exceed 25 mL.

2. Liquid specimen: Transfer 25 mL of the test
substance to a 100-mL Kjeldahl flask which is clean
and dry. (NOTE: A 300-mL flask may be used if the
reaction foams excessively.) Clamp the flask at an
angle of 45°, and cautiously add a few mL of a
mixture of 8 mL of sulfuric acid and 10 mL of nitric
acid. Warm gently until the reaction occurs, until the
reaction subsides, and proceed as directed in the
solid substance, beginning with “Add the all
remaining acidic solution...”.

Reference solution: Process the digestion procedure with
the test solution, using the same amount of test specimen
and the same procedure as directed above. In the section
of test solution preparation, if the substance is a solid, only
process to the step “Cool, dilute cautiously with a few mL
of water.”, and then add 2.0 mL of lead standard solution
(equal to 0.02 mg of lead), and mix. Transfer to a 50-mL
colorimetric tube, rinse the flask with water, adding the
rinsing liquid to the tube until the volume is 25 mL, and
mix.

Procedure: Treat each of the three tubes as described
above. Using a pH meter or short-range pH indicator
paper as external indicator, adjust the solution to a pH
between 3.0 and 4.0 with ammonium hydroxide (a dilute
ammonia solution may be used), dilute with water to 40
mL, and mix. Add 2 mL of pH 3.5 acetate buffer to each
tube, then add 1.2 mL of thioacetamide-glycerin base TS,
dilute with water to 50 mL, mix, stand for 2 minutes, and
view the tubes downward over a white paper: the test
solution should appear a lighter color than the standard
solution, and the color of reference solution is equal to or
darker than that of the standard solution.

I. Inductively coupled plasma-optical emission
spectrometry
Inductively coupled plasma-atomic emission

spectrometry is used for the measurement of the content
of cadmium, lead, mercury, arsenic, or other total heavy
metals which may possible exist in Chinese herbs.

The high temperature argon plasma is produced by the
high-frequency electromagnetic induction, heat the
imported test specimen, apply a series of reactions, like
desolvation, decomposition, and atomization/ionization,
excited the elements in the plasma, emitted specific
emission spectral lines, measure the content by the photo
detector.

Apparatus:
1. Inductively coupled plasma optical emission
spectrometer

2. Microwave digestion system
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Preparation of gold standard solution:

Measure accurately 5 mL of gold standard solution (1000
pg/mL), dilute with 1% nitric acid to 50 mL constant
volume, and transfer to a graduated bottle, as an gold
standard stock solution. Before use, dilute 5 mL of gold
standard stock solution with 1% nitric acid to 50 mL,
transfer it to a graduated bottle use as an gold standard
solution (containing gold 10pg/mL).

Preparation of standard solution: Measure accurately |
mL of lead, cadmium, arsenic, and mercury in a 100 mL
volumetric flask, dilute with 1% nitric acid to constant
volume, transfer to a graduated bottle, as a standard stock
solution. Before use, take a quantity of standard stock
solution, add the gold standard solution, dilute with 1 %
nitric acid to 10~500 ng/mL (containing gold 100 ng/mL)
transfer it to a graduated bottle, use as a standard solution.

Test solution preparation: Weigh accurately 0.2~0.5 g of
test specimen, place it in a high pressure microwave
digestion bottle, add 6 mL of nitric acid and 1.5 mL of
hydrogen peroxide, digest it in a microwave digestion
bottle, after digest complete, add 0.2 mL of gold standard
solution, dilute with deionized water to 20 mL constant
volume, use as a test solution.

Procedure:

1. Calibration curve: Introduce a series of standard
solution with different concentration in an
inductively coupled plasma-atomic emission
spectrometer, and make the calibration curve.

2. Quantitation of the test solution: Introduce the test
specimen in inductively coupled plasma optical
emission spectrometer to test, apply the calibration
carve and determine the content of lead, cadmium,
arsenic and mercury (ppm) by using the equation
below.

The content of lead, cadmium, arsenic and mercury in the
test solution =

CxV
M %1000

C: concentration of lead, cadmium, arsenic, and mercury
in the test solution by calibration curve. (ng/mL)

V: final volume of the test (mL)

M: weight of the test (g)

II. Inductively coupled plasma-mass spectrometry

Coupled plasma-mass spectrometry is used for the
measurement of the content of lead, cadmium, arsenic,
copper, mercury, or other total heavy metals.

The high temperature argon plasma is produced by the
high frequency -electromagnetic induction, heat the
imported test specimen, apply a series of reactions, like
desolvation, decomposition, and atomization/ionization,
the elements in a plasma change into monovalent cation,
measure the content by passing through the vacuum
interface and transferring it into mass spectrometer.

Apparatus:
1. Inductively coupled plasma-mass spectrometer
2. Microwave digestion System

Preparation of internal standard solution: Measure
accurately 0.5 mL of rhodium standard (1000 pg/mL) and
5 mL of gold standard solution (1000 pg/mL), dilute it
with 1% nitric acid to 50 mL, and transfer it to a graduated
bottle, as an internal standard stock solution. Before use,
dilute 5 mL of internal standard solution with 1 % nitric
acid to 50 mL, transfer it to a graduated bottle, use as an
internal standard solution (content rhodium 1 pg/mL and
gold 10 pg/mL).

Preparation of standard solution: Measure accurately 1
mL of lead, cadmium, arsenic, copper and mercury in a
100-mL volumetric flask, dilute it with 1 % nitric acid to
constant volume, move it to a graduated bottle, as a
standard stock solution. Before use, take appropriate
quantity of standard stock solution, add the internal
standard solution, dilute it with 1% nitric acid to 1~10
ng/mL (content thodium 10 pg/mL and gold 100 pg/mL),
transfer it to a graduated bottle, use as a standard solution.

Test solution preparation: Weigh accurately 0.2~0.5 g of
test specimen, place it in a high pressure microwave
digestion bottle, add 6 mL of nitric acid and 1.5 mL of
hydrogen peroxide, digest it in a microwave digestion
bottle, after digestion, add 0.2 mL of internal standard
solution, dilute with deionized water to 20 mL, use it as a
test solution.

Procedure:

1. Calibration curve: Introduce a set of standard
solution with different concentrations series in an
inductively coupled plasma-mass spectrometer, and
make the calibration curve.

2. Quantitation of the test solution: Introduce and
determine test specimen in inductively coupled
plasma-mass emission spectrometer, apply the
calibration carve and determine the content of lead,
cadmium, arsenic, copper and mercury (ppm) by
using the equation below.

The content of lead, cadmium, arsenic, copper and
mercury in the test solution =

CxV
M %1000

C: concentration of lead, cadmium, arsenic, copper and
mercury (ng/ml) in the test solution by calibration
curve.

V: final volume of the test specimen (mL)

M: weight of the test specimen (g)

ITI. Graphite furnace atomic absorption spectrometry

Measure the herbal medicines content of cadmium, lead,
mercury, arsenic or other total heavy metals by graphite
furnace atomic absorption spectrometry.
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Heat the test specimen liquid by electrothermal process in
a graphite furnace, through the processes of desolvation,
ashing and atomization. The element which is waited to
analyze atomized in the graphite furnace atomic. The
radiation beam from specified elements which is in
excited state pass through the graphite furnace, the beam
produced by a hollow cathode lamp or an electrodeless
discharge lamp. The concentration of test element is
calculated by the change amount of incident light
specified intensity.

Apparatus:

1. Graphite furnace atomizer

2. Ashing furnace

3. Electric heating plate

4. Microwave digestion apparatus

Matrix modifier:
1. Matrix modifier I: Mix 1000 pg/mL of palladium
solution with 600 pg/mL of magnesium nitrate.

2. Matrix modifier II: A mixed solution with 10000
pg/mL of ammonium dihydrogen orthophosphate
and 500 pg/mL of magnesium nitrate.

Preparation of standard solution: Weigh accurately 1
mL of lead, cadmium and arsenic, place in a 100 mL
volumetric flask, add 1 % nitric acid to constant volume,
transfer to a graduated bottle, as a stock standard solution,
dilute cadmium to 0.5~2.0 ng/mL, lead and arsenic to
10~50 ng/mL with 1 % nitric acid, serve those as a
standard solution.

Test solution preparation:

1. Dry digestion method: Apply for testing the lead and
cadmium. Place 1.0~5.0 g of test specimen in a
crucible, weigh accurately, heat to carbonized at a
electric hot plate, transfer to an ashing furnace and
ash at 450°C for 3~5 hours. If ashing incompletely,
allow it to cool, add 0.5~3 mL of nitric acid, dry on
an electric hot plate, transfer to an ashing furnace and
ash at 450°C for 3~5 hours, repeat the operation
until the color of ash change to white. Allow to cool
and dissolve in 5 mL of 1 N nitric acid with heat, add
deionized water to constant volume 20 mL, serve as
a the test solution.

2. Acid digestion method: Apply for testing the lead,
cadmium and arsenic. Weigh accurately 0.5~1 g of
the test specimen, place it in digestion bottle, add 10
mL of nitric acid, heat and digest at 60°C for 30
minutes on an electric hot plate, and elevate the
temperature to 95°C, digest the solution until it is
clear, allow it to cool, add deionized water to
constant volume 20 mL, serve as a test solution.

3. Acid digestion method by microwave: Suitable for
testing lead, cadmium and arsenic. Weigh accurately
0.2~0.5 g of specimen in a high pressure microwave
digestion bottle, add 6 mL of nitric acid and 1.5 mL
of hydrogen peroxide, digest in a microwave
digestion equipment, after the digestion complete,

add deionized water to constant volume 20 mL,
serve as the test solution.

Procedure:

1. Calibration curve: Weigh accurately 20 pL of a series
of standard solution with different concentration,
add 2 pl of matrix modifier respectively (If the test
sepcimen is arsenic, use matrix modifier I. If the test
specimen is lead or cadmium, use matrix modifier II),
inject in the graphite furnace atomizer respectively
and make a calibration curve.

2. Quantitation of test solution: Weigh accurately 20 pl
of test solution, add 2 pl of matrix modifier (If the
test specimen is arsenic, use matrix modifier I. If the
test specimen is lead or cadmium, use matrix
modifier II), inject in the graphite furnace atomizer,
substituted into calibration curve, and calculate the
content of lead, cadmium and arsenic (ppm) in the
test specimen as follow.

The content of lead, cadmium and arsenic in the test

specimen (ppm) =

CxV
M %1000

C: concentration of lead, cadmium and arsenic in the test
specimen by the calibration curve (ng/mL).

V: final constant volume of the test solution (mL).

M: weight of the test sample (g).

IV. Hydride atomic

spectroscopy

generation absorption

Measure the content of arsenic or other total heavy metals
in the herbal medicines by hydride generation atomic
absorption spectrometry.

Use the selective chemical reduction, arsenic in the test
solution is reduced to hydride and separated, then import
the sample into the quartz tube, measured by an atomic
absorption spectrometer.

Apparatus:

1. Atomic absorption spectrometer
2. Hydrogenation equipment

3. Electric hot plate

4. Microwave digestion system

Preparation of reactant:

1. Sodium borohydride solution: Dissolve 5.0 g of
sodium hydroxide and 5.0 g of sodium borohydride
in deionized water to 500 mL constant volume.

2. 30% (v/v) Hydrochloric acid: Take 300 mL of
hydrochloric acid, dilute with deionized water to
1000 mL constant volume.

3. 40% potassium iodide solution: Dissolve 20.0 g of
potassium iodide in deionized water to 50 mL
constant volume.

Preparation of standard solution: Weigh accurately 1
mL of standard substance, place in a 100-mL volumetric
flask, make it to the constant volume with 1 % nitric acid,



(52)

THP

transfer to a graduated bottle as a stock standard solution.
Before use, take a quantity of stock standard solution,
dilute it with 1 % nitric acid to 1~10 ng/mL, serve as a
standard solution.

Test solution preparation:

1. Acid digestion method: Weigh accurately 0.5~1.0 g
of the test specimen, place it in digestion bottle, add
10 mL of nitric acid, heat on an electric hot plate at
60°C for 30 minutes then elevate the temperature to
95°C. Heat and digest the solution until it is clear,
heat until remained acid to approximately 1 mL,
allow it to cool, add deionized water to 20 mL
constant volume, serve as a test solution.

2.  Acid digestion method by microwave: Weigh
accurately 0.2~0.5 g of specimen, put it in a high
pressure microwave digestion bottle, add 6 mL of
nitric acid and 1.5 mL of hydrogen peroxide, digest
in a microwave digestion system. After the digestion,
heat until the remained acid to approximately 1 mL,
allow it to cool, add 10 % hydrochloric acid to 20 mL
constant volume, serve as the test solution.

Procedure:

1.  Calibration curve: Take a series of standard solutions
with different concentration 10 mL, add 10 mL of
30% (v/v) hydrochloric acid and 1 mL of 40%
potassium iodide, react in the dark for 1 hour.
Respectively inject in the hydrogenation equipment,
which reacts with sodium borohydride gives
production of hydride. Hydride is measured by
atomic absorption spectrometer to obtain a
calibration curve.

2. Quantitation of test solution: Take 10 mL of test
solution, add 10 mL of 30% (v/v) hydrochloric acid
and 1 mL of 40% potassium iodide, react in dark for
1 hour. Respectively inject in the hydrogenation
equipment, which reacts with sodium borohydride
gives production of hydride. Hydride is measured by
atomic absorption spectrometer, substituted into
calibration curve and calculated the content of
arsenic in the test specimen (ppm) as follow.

The content of arsenic in the test specimen (ppm) =

CxV
M %1000
C: concentration of arsenic in the
test solution by the calibration curve (ng/mL).
V: final constant volume of the test specimen (mL).
M: weight of the test specimen (g).

V. Cold-Vapor atomic absorption spectroscopy

Cold-vapor atomic absorption spectrometry is used for the
measurement of the content of mercury or other total
heavy metals in the herbal medicines.

Use the selective chemical reduction, the mercury in
digestion liquid of the test specimen is reduced to mercury
vapor, then import the sample into quartz tube, measured
by an atomic absorption spectrometer.

Apparatus:

1.  Atomic absorption spectrometer
2. Cold vapor generation device

3. Microwave digestion system

Preparation of reactants:

1. 10% (v/v) hydrochloric acid: Take 100 mL of
hydrochloric acid, add deionized water to 1000 mL
constant volume.

2. Stannous chloride solution: Dissolve 10 g of
stannous chloride in 10% (v/v) hydrochloric acid to
500 mL constant volume.

Preparation of standard solution: Weigh accurately 1
mL of standard specimen, place in a 100-mL volumetric
flask, add 1 % nitric acid to constant volume, transfer to
graduated bottle as a stock standard solution. Before use,
take a quantity of stock standard solution, dilute it with 1
% nitric acid to 1~10 ng/mL constant volume, serve as a
standard solution.

Test solution preparation: Weigh accurately 0.2~0.5 g of
test specimen, put it in a high pressure microwave
digestion bottle, add 6 mL of nitric acid and 1.5 mL of
hydrogen peroxide, digest in a microwave digestion
system. After the digestion, add deionized water to 50 mL
constant volume, serve as the test solution.

Procedure:

1.  Calibration curve: Take a series of standard solutions
with different concentration, respectively inject in
the cold vapor generation device, which reacts with
stannous chloride and gives production of mercury
vapor. Measure the mercury vapor by atomic
absorption spectrometer and make a calibration
curve.

2. Quantitation of test solution: Inject the test solution
in the cold vapor generation device respectively,
which reacts with stannous chloride and gives
production of mercury vapor. Measure the mercury
vapor by atomic absorption spectrometer, substituted
into calibration curve, and calculate the content of
mercury in the test specimen (ppm) as follow.

The content of mercury in the test specimen (ppm) =
CxV
M %1000
C: concentration of mercury in the test specimen by the
calibration curve (ng/mL).

V: final constant volume of the test specimen (mL).
M: weight of the test specimen (g).

(6303) Determination of Residue of Sulfur Dioxide

Method: Alkali Titration Method

Apparatus: Ventilation distillation apparatus
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Reagents:

1.  Hydrogen peroxide, phosphoric acid is guarantee
grade reagents. Methyl red, methylene blue, ethanol,
sodium hydroxide are chemical pure grade.

2. Water: Dechlorinated by boiling, use immediately
after it cooled.

3. Mixed indicator: Dissolve 0.2 g of methyl red and
0.1 g of methylene blue in ethanol to 100 mL.

4. 0.3 % Hydrogen peroxide: Dissolve 1 mL of 30%
hydrogen peroxide in water to 100 mL. Freshly
prepared before use.

5. 0.IN and 0.01 N sodium hydroxide solution, and
freshly prepared before use.

Preparation of the sample solution: Fine-cut the solid
sample (less 2mm), weigh accurately a quantity of 1.0~5.0
g, add 20 mL of water. Weigh 20.0 g of the liquid sample,
place it in a 100 mL round-bottom flask (B), and add 2 mL
of ethanol, 2 drops of silicon oil and 10 mL of 25 %
phosphoric acid, rapidly connect the apparatus. Add 10
mL of 0.3% hydrogen peroxide in (A) flask, add 3 drops
of the mixed indicator (the color change to violet), add
1~2 drops of 0.01 N sodium hydroxide until the color of
the solution change to olive green, connect the apparatus.
Adjust the (C) part, the nitrogen pass through at rate of
0.5~0.6 L/min, the flame of microburner is the height of 4
~5 cm or heater, heat the (B) flask for 10 minutes, remove
the flask (A). Wash the tip of glass tube with small amount
of water into flask (A), serve as the sample solution.

== Cold water
Double Pipe Cooler

ﬁ "W Slightly flame

Distillation Apparatus

Assay: The sample solution prepared above is titrated
with 0.01N sodium hydroxide, until the color of the
solution changes to olive green, make a blank test, and
determine the content of sulfur dioxide in the solution.
0.01 N sodium hydroxide 1 mL= 0.32 mg of SO..

(6305) Determination of Pesticides Residues

The method is used gas chromatographic for the
determination the total amount of BHC, DDT, PCNB,
organochlorine pesticides residue in herbal medicines.

Test solution: Weigh accurately 20 g of sample powder,
place it in a stirring flask, add 80 mL of water and mix,
stand for 20 minutes. Add 200 mL of acetonitrile, high

speed stirring for 1 minute, pour it in a Buchner funnel
with filter paper, suction filtration in a covered glass
cylinder (500-mL), rinse the residue with acetonitrile,
combine the filtrate, and add acetonitrile to 350 mL
constant volume. Take 100 mL of the filtrate in a covered
glass cylinder (150 mL), add 15.0 g of sodium chloride
and shake 1 minute, stand 20 minutes for layer separation,
record the volume of acetonitrile in the upper layer (V;
mL). Take 10 mL of the upper filtrate, dry under nitrogen
gas at 40°C until slightly dry, dissolve in 2 mL of n-hexane,
inject in florisil cartridge which is advance moistened by
5 mL of the mixture of acetone and n-hexane (1:9, v/v),
for solid phase extraction, elute twice with 5 mL of the
mixture of acetone and n-hexane (1:9, v/v ), collect the
eluent in a glass tube, dry under nitrogen gas at 40°C until
slightly dry, dissolve it in n-hexane to constant volume 2
mL, as the sample solution.

Standard Solution: Take 100 mg of each standard
pesticides: a-BHC, S-BHC, y-BHC, J-BHC, o,p’-DDT,
p,p'-DDT, p,p'-DDD, p,p'-DDE, PCNB, pentachloro-
aniline and methyl pentachlorophenyl sulphide, weigh
accurately, dissolve respectively in n-hexane to constant
volume 100 mL as a standard stock solutions. Mix a
quantity of each standard stock solution, dilute with n-
hexane to a suitable concentration, and serve as a standard
solution.

Assay: Take 2 pL of each sample solution and standard
solution, measure it by GC, compare and identify standard
solutions and sample solutions by the retention time of the
peaks. Make a calibration curve by examining the
standard solutions as described above, and then use the
equation below to determine the content of each pesticide
and the total quantity of BHC, DDT and PCNB.

Content of pesticides residue in sample (ppm) =
V, V,x350
CX == X ———
10  100xW

C: the concentrations of each pesticides residue by
calibration curve of each pesticide (ug/mL).

V1. after adding NaCl, record the volume of acetonitrile
layer (mL).

V>: final constant volume of the sample (2 mL).

W: the weight of the sample (20.0 g).

Total content of BHC = the content of a-BHC (ppm) +

the content of f-BHC (ppm) + the content of y-BHC (ppm)
+ the content of -BHC (ppm).

Total content of DDT = the content of 0,p"-DDT (ppm) +

the content of p,p"-DDT (ppm) + the content of p,p’-DDD

(ppm) -+ the content of p,p’-DDE (ppm).

Total content of PCNB = the content of PCNB (ppm) +

the content of pentachloroaniline (ppm) -+ the content of
methyl pentachlorophenyl sulphide (ppm).

Identification test: Pesticides containing organochlorine
required reexamination by using gas chromatography-
mass spectrometry for confirmation analysis.
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Reference  conditions for gas
determination:

Detector: Electron Capture Detector, ECD

Column: Silica capillary column, inner diameter is 0.53
mm, length is 30 m, the inner wall coating with 5%
Phenyl-methylpolysiloxane whose thickness is 1.50 pum,
or other column, inner diameter is 0.53 mm, length is 30
m, the inner wall coating with 35% Phenyl methyl-
polysiloxane, thickness is 0.83 um.

Column temperature: After injection, maintain in 210°C
for 6 minutes, and then raise to 270°C with the rate of 8°C
per minute, keep 25 minutes.

Detector temperature: 300°C.

Injection temperature: 250°C.

Carried gas: He, 6 mL/min.

Auxiliary gas: Na, 25 mL/min.

chromatography

Reference conditions for gas chromatography mass
spectrometry:

Analyzer: Ion Trap Analyzer or Quadruple Analyzer.
Column: Silica capillary column, inner diameter is 0.25
mm, length is 30 m, and the inner wall coating is 0.25 pm
of 5% Phenyl dimethylpolysiloxane.

Column temperature: After injection, keep in 50°C for 1
minute, raise to 270°C with the rate of 20°C per minute,
keep 13 minutes

Injector temperature: 250°C.

GC/MS interfacial temperature: 250°C.

Ion Trap Analyzer temperature: 180°C, or Quadruple
Analyzer temperature: 20°C.

Carried gas: He, 0.8 mL/min.

Mass range: 50~500 amu.

(6307) Determination of Aflatoxins (Mycotoxins)

The method 1is wused high performance liquid
chromatography for the determination of aflatoxin in
herbal medicines.

Solvent of mobile phase: Mix water and methanol at the
ratio of 55: 45 (v/v), filter by filter membrane, take the
filtrate as the solvent for mobile phase.

Standard solution: Take 1 mL of a mixed reference
standard (marked concentration at 1000 ng/mL of
aflatoxin By, 300 ng/mL of aflatoxin B,, 1000 ng/mL of
aflatoxin G; and 300 ng/mL of aflatoxin G»), dilute with
50 % methanol solution to constant volume 20 mL, serve
as standard stock solution. Before use, dilute aflatoxin B
and aflatoxin G; with 50 % methanol5011 solution to
0.1~50 ng/mL, dilute aflatoxin B, and aflatoxin G, with
50 % methanol solution to 0.05~15 ng/mL, serve as
standard solution.

Sample solution: Take 25.0 g of grinded and mixed
sample, weigh accurately, place it in a homogenizer, add
5.0 g of sodium chloride, and add 100.0 mL of 80 %
methanol, homogenate at 15000 rpm for 2 minutes, filter
with filter paper. Accurately take 10 mL of filtrate and mix
with 40 mL of water, filter with glass microfiber filter.

Accurately take 10 mL of filtrate, pass through an
immunoaffinity column at the rate of 1 drop per second,
after all filtrate pass through the column, wash the column
twice with 10 mL of water at the rate of 1 drop per second.
After driving out the water from the column, add 1 mL of
methanol, elute at the rate of 1 drop per second, collect the
eluent, add water and mix to constant volume 2 mL, filter
by syringe filters, and the filtrate serves as a sample
solution.

Chromatographic apparatus: HPLC with Fluorescence
detector (360 nm excitation wavelength and a 440 nm
emission wavelength), photoreactor and 4.6 mm x 25 cm
of chromatographic column (octadecylsilane chemically
bonded silica; filling diameter is 5 pm), the rate of mobile
phase is 1.0 mL per minute.

Assay: Take 50 pL of sample solution and standard
solution, inject respectively in the chromatographic
apparatus, record the chromatogram, compare and
identify the retention time of the peaks in sample solution
and standard solution, and calculate the content of
aflatoxin in the sample (ppb):

The content of aflatoxin in the sample (ppb) =

CxVxF
M

C: the concentration of aflatoxin (ng/mL).in the sample by
the calibration curve

V: final volume of the sample solution (mL)

F: 50.

M: weight of the sample (g).

Total content of aflatoxin (ppb) = the content of Bi(ppb)

+ the content of Bo(ppb) + the content of G; (ppb) +

the content of G (ppb).

(6501) Determination of Swelling Capacity

Swelling capacity is an index to indicate the swelling
property of drugs. It is defined as the volume (mL) of 1.0
g of dry drug swell in water or in other specified solvent
at a definite time and temperature. It is mainly used for the
natural drugs contained mucilage, gelatin and
hemicellulose.

Assay: Weigh accurately a quantity of drug by the
monograph, follow the monograph to crush if necessary,
weigh, put in a assay tube (160 mm in total length. 16 mm
in inner diameter, 125 mm long in the scale portion, scale
is 0.2 mL), add 25 mL of water or specified solvent at
20~25°C, stopper tightly, shake and stand. Unless
otherwise directed, shake every 10 minutes in the first
hour, then stand for 4 hours, read the volume of the test
specimen after swelling, and read again after standing for
1 hour, until the volume difference is less than 0.1 mL
between two readings. Measure three test specimens for
each drug, and calculate the average value (accurate to the
first decimal place).
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= V.
W

S: swelling capacity.
V: swelling volume of the test specimen (mL).
W: weight of the test specimen calculated in dry basis

().

(6503) Microscopic Identification

I. Theory of microscopic sectioning:

The internal structure of plants has its uniqueness. In order
to observe under the microscope for identification, tissue
sectioning is an important step. There are two types of
botanical sections, temporary and permanent section.
Temporary section is usually carried by free-hand section.
Not preserve the sections after observing. The permanent
preservation method for section is dehydrated the plant
tissue and replaced with balsam, resin or other substance.
After dehydrating, stain the tissue with one or several
types of dyes in order to facilitate the observation and
preserved the section for future observation.

II. Fixation:

The first step is to fix the crude drug. The term “fixation”
is to have the live botanical tissue fixed with the fixatives.
The fixative also has the function of preservation,
anticorrosion and rapidly penetrating activity. The fixation
has to be made rapidly in order to remain the fixed
structure as faithfully as possible compared to the living
state. In order to penetrate rapidly, the sample size is also
an important factor. Before placing tissue in the fixative,
the specimen should be cut into a suitable size, less than
0.6x0.6x0.6 cm®. Gas in the plant material may impede
the penetration of the liquid. There are two common
methods to remove the gas, boiling method and degas
method. Boiling method usually applies on hard and tough
material, boil for thirty minutes to one hour. Degas method
usually applies on finely divided material. Fixatives cause
condensation and hardening on the inner parts of the tissue
and facilitate slicing.

Commonly used fixatives:

(1) Ethanol: Commercially available ethanol is about
95 %. Absolute alcohol easily absorbs water vapor
in the air and changes the concentration. Alcohol is
weakly alkaline, the feature of ethanol is infiltrating
the tissue rapidly. However, rapid infiltration has a
disadvantage which may cause the material atrophy
and excessive hardening, and it also can’t preserve
the fine components within the cytoplasm and cause
the roughness of cytoplasm and nucleus. When only
using alcohol, the concentration is usually
50%~70%. Alcohol usually use with other reagents.
Due to its rapid penetration, it can harden the soft
material and facilitate the slicing.

1.

(2) Formalin: Formalin is an aqueous solution
contained 36%~40% of formaldehyde. Formalin
causes less atrophic to the cell and can preserve the
fine structure in the cytoplasm. However, it also
causes tissue hardening and brittleness and makes
cell wall broken off. To avoid these phenomena, the
concentration of formalin should be below 50%.
Acetic acid: Glacial acetic acid contains about
100% acetic acid, is a common fixative for nuclear
components such as chromosomes, it infiltrates
rapidly and softens plant tissues. However, it can’t
preserve the structure of cytoplasm and may easily
cause the cell walls and chromosomes swelling.
Chromic acid: Low concentration (about 1%) of
aqueous chromic acid solution is commonly used in
the fixation of lower-class plants (ex. algae). It can
preserve the cytoplasm and nucleus components
(except mitochondria) to a certain extent. It also
causes less swelling and atrophy. The disadvantage
of chromic acid is slow infiltration, chromic ion
(heavy metal) which usually combines with the
tissue is hard to remove, the chromic ion deposits in
the structure and interferes with the dying, so the
test specimen which contains heavy metal has to be
rinsed with the water 8 to 12 hours.

®)

(4)

Commonly used mixed fixatives:

F.A.A fixative:

Content Volume
50%~70% alcohol 90 mL
Glacial acetic acid 5 mL

Formalin 5mL

Glacial acetic acid causes tissue swelling and formalin
makes it atrophic, mixture of two obtains better effect.
The fixed time is at least 4 hours (depend on the
infiltration characteristic of fixatives). Before
dehydration, rinse the tissue with 50% ethanol for half
an hour.

2. CrafIlI fixative:
Solution A contains 30 mL of 1% chromic acid and
20 mL of 10% glacial acetic acid.
Solution B contains 10 mL of formalin and 40 mL of
water.
Mix solution A with solution B (1:1) before use.
Because the formalin is a strong reducing agent and
chromic acid is a strong oxidative agent, the solution
turns to dark green or dark brown solution. The
mixture does not contain alcohol, therefore the
atrophy or hardening effect to plant tissue in Craf III
is less than that in FAA. It is the ideal fixative for the
soft structure such as meristem and reproductive
organ. The main disadvantage of the fixative is slow
penetration (fixation takes about 12 hours). Due to
the existence of chromium (heavy metal), it needs
more time to rinse (rinsing 8 — 12 hours is required
before dehydration).
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I1I. Dehydration and staining:

The steps of dehydration and staining: use the reagents
(ethanol, #-butanol, etc.) to replace the water in the tissue
gradually, from low concentration to high concentration
to achieve a completely waterless. Common organic
reagents used in the dehydration are ethanol and #-butanol
(tert-Butylalcohol). This type of organic reagents often
leads to the alteration on tissue morphology. The
concentrations of reagent used for dehydration depends

on concentrations of fixatives and the natures of specimen.

Relatively soft and tender materials may start with lower
concentration of alcohol for dehydration (about 20%).
Relatively hard materials may start with higher
concentration of alcohol for dehydration (about
50%~70%). It should also fit or close to the concentration
of fixatives. For example, using FAA as fixative, may start
with 50% alcohol. If Craf III is used as fixative, we may
start with 20%~30% of alcohol, from 20% — 30% —
50% — 70% — 85% — 95% — 100%. The interval
between each step varies with material sizes.

Staining may be carried out during the process of
dehydration. All dyes must be dissolved in a suitable
solvent to achieve the purpose of coloring. When to stain
depends on the solvent concentration, for example, the
dyes which are soluble in 50% ethanol add into the test
specimen can be dyed during the step of 50% ethanol
dehydration process.

IV. Free-hand sectioning:

Free-hand sectioning is the most basic and easy method
in sectioning techniques. It is used for preliminary
observations for crude drug, or rapid identification. To
make the section, hold the knife which has relatively
stable blade with one hand, and hold materials with
another hand, then process serial sectioning. Allow cut
material floating on the beaker contained water, and then
select the proper thickness section, put the section in a
fixative. The fixative can be 50%~70% of alcohol. The
alcohol is seldom used as the fixative alone, but it can be
used in the free-hand sectioning. Alcohol does not cause
obvious damage to the tissue and simplify the fixation
process. Because during the free-hand sectioning,
cytoplasm or intracellular compounds often prolapse from
the incision, the remaining part are mostly cell wall, thus
preservation of the cytoplasm is not a crucial point to the
choice of the fixatives. After fixation with alcohol 4~12
hours, dehydration and staining can be carried out, the
steps as follow:

1. 50% alcohol solution contained 0.5% safranin for 3
hours to overnight.

Rinse with 50% alcohol for 3 times.

70% alcohol for 10 minutes.

85% alcohol for 10 minutes.

0.1% Fast-green in 95% alcohol solution for less than
Sminutes (varies with different materials).

Rinse with95% alcohol for 3 times.

Dehydrated alcohol for 5 minutes.

Dehydrated alcohol for 5 minutes.

Dehydrated alcohol and xylene (1:1) for 10 minutes.

SARE I
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10. Xylene for 10 minutes.

Transfer it to glass slides, add one drop of balsam
(commonly used the Canada balsam) and cover with
cover slips. Each step is carried out in a small petri dish.
After drying the glass slides, it can be preserved for a long
period and observe anytime.

V. Temporary slice making method

Hold one end of the slide in the left hand and go into the
beaker obliquely. Be careful not to pinch the fingerprint
on the slide by holding it horizontally with your thumb
and finger, so that the fingerprint will not be printed on the
slide. Use a crochet needle to move the section in the
liquid to the center of the slide with your right hand.
Gently press the upper end of the slice with a crochet
needle, move both hands up at the same time, slowly take
out the slide from the liquid to prevent the slice from
overlapping or breaking, and then use filter paper to
absorb the surrounding liquid.

Add a drop of mounting agent such as glycerin water
(glycerin: water = 1:1) to the slice, hold a corner of a clean
glass slide with your right hand, and slowly cover the slice,
do not let air bubbles be sealed on the slice. If there are
too many bubbles, you must recap or tilt the glass slide
slightly, and then tap one end of the cover glass with a
crochet hook. A few remaining bubbles may escape from
the other end with less pressure. After sealing, use filter
paper to wrap around the cover glass. Exhaust the excess
blocking agent to absorb dry, adjust the position of the
cover glass so that it is in the center of the glass slide, and
can cover the entire section. At this time, the section is
suitable for low-power microscope observation: such as
cell arrangement, cell content, distribution of starch
granules or pigments, etc. After the initial microscopy
observation, we can choose various appropriate stains or
reagents to stain a certain part of the tissue with a special
color or make the cell content have a special chemical
reaction. Add a small amount of reagent to the edge of one
end of the cover glass. The other end is supported with
filter paper, without moving the cover glass, and gradually
achieves the purpose of color rendering, dissolution or
other microchemical purposes. Generally, the operation
for beginners is relatively simple and reliable before the
blockade.

VI. Paraffin method:

1. Fixation:
In this method, the material is buried in the wax block,
slice the materials with wax block together and then
remove the wax. This method involves more steps and
is more complicated than free-hand sectioning
staining as described above. However, this method is
commonly applied due to the better result at slicing.
Before dipping into wax, this material requires the
steps of fixation, rinsing and dehydration. These steps
can be operated more conveniently in vials. Before
the dehydration operation, remove the bubbles in the
tissue by a suction device (for soft tissue). Sometimes
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the materials may sink to the bottom of solution, there
is still gas left in the cell or in the cell intercellular
spaces. The bubbles remain in the tissue may also be
removed during the dehydration, but some of bubbles
may still remain. Remaining bubbles form voids in
the wax block and lead damage in the surrounding
tissues during slicing. For meristematic tissue,
bubbles can be removed more easily.

Dehydration:

Many reagents can be used for dehydration. The most
common reagents are mixture of #-Butanol (zert-Butyl
alcohol) and alcohol (TBA-series). Transfer the
specimen to the solution as follows. The penetration
of wax may start from the sixth step.

*TBA-Series
t-butanol 95% ethanol H,O
First step 10 40 50
Second step 20 50 30
Third step 35 50 15
Fourth step 55 45 0
Fifth step 75 25 0
Sixth step 100 0 0

The time to every step of the dehydration varies with
the size of tissue, from one to several hours. To
medium hard material 0.5 x 0.3 x 0.3 cm?® in size,
each step takes about two hours. For the sixth step, it
may preferably take eight to twelve hours. The
melting point of -butanol is 25°C, therefore it should
be operated near the thermostat during winter.

Infiltration of paraffin:

After dehydration, #-butanol is gradually replaced
with pure wax. This step is called infiltration of
paraffin. The infiltration of paraffin is operated in a
60~65°C thermostat. There is more than one way for
infiltration of paraffin. Gradually add the small solid
wax blocks in a fixed bottle three to five times. Each
time add the wax blocks should not exceed one third
of liquid in the bottle. Incomplete dehydration may
cause incomplete infiltration of paraffin. Direct
contact the material with wax blocks may cause rapid
infiltration of paraffin which causes atrophy to the
tissue. Use the method described above to avoid rapid
infiltration of paraffin. In order to avoid direct contact
the material with wax blocks, slowly melt the wax on
a filter paper and the wax runs down through the filter
paper to the bottom. The larger wax block has the
slower melting speed.

Notice that the temperature in the thermostat should
be embedding as lower as possible (but higher than
the melting point of the wax). The infiltration of
paraffin should be at an appropriate time duration and

speed. Fast infiltration of paraffin will cause
incompletion in infiltration of paraffin. The time
cannot be too long either, especially fort the soft and
tender tissue which are quite vulnerable in hot wax
may be damaged in long time infiltration of paraffin.
It is suitable for medium hard material take about
twelve to twenty-four hours.

The last adding of wax blocks, open the fixed bottle
after 2 hours, #-butanol in the bottle should be
completely evaporated in 8 to 12 hours, leaving only
the pure wax in liquid state.

Embedding:

Pour the material and liquid wax into a model, place
in cold water for rapid cooling and the solidification
of wax block. The most economical model is
homemade carton, but using ceramic or stainless
metal materials are preferable. During embedding,
notice the arrangement, direction of the materials,
distance between materials, and labels in the wax
block. It is difficult to identify materials buried in the
wax. If the material is too small or transparent, a small
amount of Safranin powder can be added in the sixth
step of dehydration. The pink dye on the material will
not fade during slicing.

Choices of wax: The quality of the wax and
correspondence with materials show a great effect on
the section.

(1) Composition: The wax used for biological tissue
section is often the mixture of paraffin wax,
beeswax, gum and rubber. Wax prepared for
slicing are sold by major biological material
supplier such as Ex Histowax (R. Jung Gmb H),
Tissuemat and Bioloid.

(2) Melting point: Use high melting point wax for
hard materials, and low melting point wax for
delicate materials. If the room temperature is
high during slicing, use a high melting point wax.
The melting point of common wax is about 55
C.

(3) Texture: Wax is a crystalline material, the
smaller crystalline particles show less impact on
the tissue, wax which is used for several slicing
can still be reused.

Sectioning:

Before slicing with a microtome, remove the excess
wax block and fix it on a small piece of wood or
special support material for easy binding on the
microtome. There are two types of microtome
involved in the embedding material slicing, rotary
microtome and sliding microtome. Hard materials
require special treatments and are more appropriate to
use sliding microtome. When using a rotary
microtome, the rotating speed should be kept at
constant, 1~1.5 turns per second is more appropriate.
The advantage of the sample is that pieces of wax can
be connected into a continuous band of wax. The
thickness of each slide is fixed. The thickness of the
section depends on the purpose of the research, the
slice for general cell tissue is about 10~15 um. The
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thickness of each section can be adjusted on the
microtome. However, errors may occur from
microtome. The thinner the section is, the larger the
errors occur. The length of the wax may also generate
errors because of compression phenomenon.

Gluing sectioning:

First, glue the section with adhesive, stain the section
and the slides together, not only obtain a continuous
section, but also accompany with easy operation and
high efficiency in this procedure. The more ideal
homemade adhesive is Mayer's Adhesive, the
composition are as follows: albumin, glycerol and a
small amount of thymol and phenol as preservatives.
According to the preparation of Mayer, the ratio of
filtered albumin (stir well) and glycerol is 1:1.
Glycerol is used for preventing dryness. If the
humidity in environment is high, the ratio may swift
to 2:1.

Before gluing wax band on the slide, the slide must
be coated with a little bit adhesive, excessive coating
leads protein dyed during staining process. Too little
coating leads hard or thick material shedding during
dehydration dye process. Drop an appropriate
amount of 3%~4% of formalin on the adhesive agent
coated slide before placing the cut wax band. Wax
band is cut into the appropriate length, place it on the
slide by using a small scalpel dipped with formalin,
stick to the bottom of the wax band and carefully
transfer to the slide, arrange in neat row. Formalin
between the wax band and the slide can be replaced
by water or other liquid, the main function of the
liquid is extending the compressed section and the
compressed wax band, dilute formalin is the best
liquid which is small surface tension and anti-
corrosion. Transfer the slides filled with wax band
and formalin solution to heating board at about 45°C,
wax band began to stretch after heating, use the
needle to line the wax band and pull the wax band
gently, allow it to stretch evenly. Remove dilute
formalin solution, leave it under 40~45°C for one to
several days (depends on the amount of adhesive).

Staining and dehydration:

All the procedures of staining, dehydration and cover
with coverslip are the same as described above in
free-hand sectioning. However, in this method, wax
band must be dissolved in xylene before transferring
the wax band in the high concentration alcohol for
staining. As described above, all those steps are
carried out in the staining bottle. For example, a
simplified procedure for Safranin-fast Green staining
is given below:

Dissolve wax band:

Fill the staining bottles with the following reagents.
Move slides with wax band for each reagent:

(1) Xylene for 10 minutes.

(2) Xylene: absolute alcohol (1:1) for 3 minutes.
(3) Absolute alcohol for 3 minutes.

(4)  95% alcohol for 3 minutes.

(5) 85% alcohol for 3 minutes.

(6) 70% alcohol for 3 minutes.

(7)  50% alcohol for 3 minutes.

(8) 1% safranin solution in 50% alcohol for 3-24
hours and wash excess dye with distilled water.

(9) 50% alcohol for 3 minutes.

(10) 70% alcohol for 3 minutes.

(11) 85% alcohol for 3 minutes.

(12) 85% alcohol for 3 minutes.

(13) 95% alcohol for 3 minutes.

(14) 0.5% fast green solution in 95% alcohol (may
vary with materials used), rinse excess fast
green off with 95% alcohol twice.

(15) Absolute alcohol twice, 3 minutes each time.

(16) Absolute alcohol: xylene (1:1) for 3 minutes.

(17) Xylene for 5 minutes.

Drop balsam and cover with coverslip.

VII. Vitrification:

Study the trend of vascular bundle in the botanicals,
especially the distribution of the veins, the vitrification is
the most ideal method. Regardless of fresh or herbal
specimens, good sections can be produced by this method.

The purpose of this method is made the most of the inner

leaf tissue transparent and only dyed at veins, the veins or

tissue with thick-walled cells is more obvious than other
parts which are transparent. The steps are as follows:

1.  Put the materials in 95% hot alcohol to dissolve
chlorophyll. For dried sample, boil it with clean
water and allow the material to sink to bottom of the
bottle.

2.  Transfer the material to a container with 3%~5%
sodium hydroxide (relatively delicate material use
lower concentration of NaOH).

3. Place it in incubator at 40°C (1 to several days).
Replace NaOH every day until the materials change
to transparent and yellow, rinse with clean water for
several times (these materials are easily broken).
*If the material still remains opaque, put the
materials in the clear reagent as below: 250.0 g
chloral hydrate/100 mL of distilled water. Place in
the incubator as the indicator above.

4.  The material rinsed with clean water can store in
50% alcohol or process dehydration.

5. Dehydration and staining: Switch from low
concentrations to high concentrations of alcohol and
stain the material at an appropriate concentration as
follows (carried out in a small culture):

(1) 50% alcohol for 30 seconds to 1 minute.
(2) 1% Safranin in 50% alcohol solution for
several minutes.
(3) 70% alcohol for 10 minutes.
(4) 85% alcohol for 10 minutes.
(5) 95% alcohol for 10 minutes.
(6) Absolute alcohol for 10 minutes.
(7)  Absolute alcohol: xylene (1:1) for 10 minutes.
(8) Xylene for 10 minutes
6.  Sealing: Press the coverslip to flatten the material.
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This method can be applied on fresh material, fixed
material or dry sample specimen. The quality of
sections varies from different type of materials.
Fresh material usually gives the best result and the
fixed sample specimen gives the worst result. When
fresh material contains excessive wax, dry before
operating as method described above, has better
result on the purpose of vitrification.

VIII. Maceration:

Plant tissue composed of multiple cells. In order to study
and understand the botanical tissue cells in various forms,
cell size, shape, the variety patterns on cell walls and the
structure of pits, need to cell separation is needed before
observation. Cell separation is done by dissolving middle
lamella connected each cell with macerating fluid. There
are many kinds of macerating fluid, each one with
different capabilities. Agents can be applied according to
the research purposes and the botanical tissue
characteristics.

Time and materials can be easily controlled in this method
for dissociation of wood and secondary tissue. This is an
excellent dissociation method as it has a characteristic of
minimum material wastage, due to the complete

dissociation requires additional pressure after dissociation.

The permanent microscopic sections can be produced by

dehydrating, staining and sealing after dissociation.

1.  Cutting wood into the thickness size equals to half
of a match stick, length is one centimeter, take ten
pieces of wood and placed in a fixed bottle
contained a mixture of the follows: Prepare the
mixture by the ratio (1:4:5).

Content Volume
Hydrogen peroxide
solution (30% H205) one part of volume

Distilled water
Glacial acetic acid

four parts of volumes
five parts of volumes

2.  Tighten the fixed bottle, stand for 3~5 days (places
in an incubator at 56°C, gives a better dissociation
result), check constantly until the materials
dissociate completely. For complete dissociation,
the dissociating agent presents as transparent and
the material is translucent or slightly white.

3. Rinse with water three times, each interval is about
two hours. If the materials are hard to settlement,
use low-speed centrifuge, then remove the upper
layer of water with a straw.

4, Separate dissociated materials by a needle, pave
evenly on a clean slide.

5. A drop of 10% safranin (dissolve in 50% alcohol)
Add a drop of 10% safranin (dissolve in 50%
alcohol) and stain for 5~10 minutes, the material
must be covered in safranin. Place a petri dish on the
slide, avoid the dye evaporates to dryness.

6. Remove the dye, drop 95% alcohol, rinse the dye
and dehydrate simultaneously, refresh 95% alcohol.

7. As described above, rinse with absolute alcohol and
dehydrate four times.

8.
9.

As described above, rinse with xylene twice.
Drop balsam and seal the section.

IX. Frozen section

1.

Softening of inspected material:
Wet and soften the dried medicinal materials or
immerse them in water, and cut them into
appropriate sizes. Soften, the material until they are
easy to be sliced.
Slicing:
Cut the wetted inspection material into appropriate
size (less than 1.5 cm), and cut the upper and lower
surfaces neatly, place the cut into the appropriate
size inspection material in an aluminum foil
container, add OCT glue (Optimum Cutting
Temperature Compound), and place the inspected
material in the cryostat. The whole is embedded
and quickly frozen (-20°C). After the OCT glue has
completely frozen and turned white, take out the
inspection block from the aluminum foil container,
stick the inspection block on the stage with OCT
glue, use a slicing knife to cut the surface of the
inspection block, and
Cut until you see the surface of the medicinal
material completely appear. Adjust the thickness of
the slice (about 10-20 pm), stick the test sample
slice on the glass slide, and add a few drops of
glycerin water to cover the surface of the slice to
complete.

Dyeing and dehydration:

Commonly used dyes:

(1) Safranin solution: Add 1.0 g of safranin to 100
mL of 50% ethanol.

(2) Fast-green solution: Add 0.5 g of fast-green
and to 100 mL of absolute ethanol. Place the
cut slides of the test samples on a petri dish,
wash them with 50% ethanol 2~3 times, 1~2
minutes/time, and dry the dilute glycerin
slightly. Add the safranin solution for 2 to 15
minutes, and close the lid while waiting to
prevent the ethanol from evaporating. Wash
with 60% ethanol 2~3 times, 0.5~1
minute/time, and wash until there is no red
outflow. Wash with 80% ethanol 2~3 times,
0.5~1 minute/time. Wash with 95% ethanol
for 1 to 2 times, 0.5 to 1 minute/time. Drop the
fast-green solution to dye for 0.5 to 2 minutes,
wash with absolute ethanol until there is no
green outflow, and then soak the slide in
absolute ethanol for about 30 seconds.

Transparency:

Commonly used reagents:

(1) Reagent A: Take a mixed solution of absolute
ethanol: xylene = 2:1.

(2) Reagent B: Take a mixed solution of absolute
ethanol: xylene = 1:1.

(3) Reagent C: Take a mixed solution of absolute
ethanol: xylene = 1:2.

(4) Reagent D: Take xylene as the solution.

The steps for transparency are as follows:
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Reagent A: 1 time for 3 minutes
Reagent B: 1 time for 3 minutes
Reagent C: 1 time for 3 minutes
Reagent D: 2 times for 3 minutes

5. Mounting:
Put 1 drop of acacia gum on the inspection
material of the slide glass, and cover the cover
glass with a 45-degree angle. During this process,
avoid air bubbles.

6. Drying:
Put it in the fume cupboard for about 2~3 days. After
it is dried, then observe and take pictures under the
microscope.

VII. Reagents and Test Solutions

Reagents are substances used for chemical tests or
microscopic identification.

Test Solutions, abbreviated “TS,” are solutions of
reagents in such solvents and of such definite
concentrations as to be suitable for the specified purposes.

Indicators are reagents used to determine the specified
end-point in a chemical reaction or to measure hydrogen-
ion concentration (pH).

Indicators test papers are the papers saturated with
indicators to measure hydrogen-ion concentration (pH).

Colorimetric Solutions, abbreviated “CS”, are solutions
of such definite concentrations used in the preparation of
colorimetric standards for comparison purposes.

Volumetric Solutions, abbreviated “VS” and known also
as standard solutions, are solutions of reagents of known
concentration intended primarily for use in quantitative
determinations. Concentrations are usually expressed in
terms of normality.

The purity of certain drugs contained in the body of the
Pharmacopoeia is in compliance with the regulations.
Those who can provide test or test solutions are not listed
in this article. The test drug is not contained in the text, or
its purity is higher than the text, as explained below. The
reagents and solutions listed in this publication may be
referred to the International Pharmacopoeia or other
pharmacopoeia. If it is verified that it does not affect the
correctness of the test, it should be selected as appropriate.

Reagents, test solutions, indicators, colorimetric solutions
and volumetric solutions should be preserved in
containers made of glass with low alkali release, high
hydrolytic resistance, and without arsenic and lead. The
containers should be hermetic for preventing the
concentration changing from evaporation. Light-sensitive
reagents or solutions should be stored in light-blocking
containers. Stoppers and stopcocks brought into contact
with substances capable of attacking or penetrating their
surfaces may be given a protective coating of a thin film

of wax or a suitable lubricant unless specifically
interdicted.

Please refer to the other pharmacopeias for the reagents
and solutions that are not listed in these sections.

(7001) Reagents

Unless otherwise specified, use the determination
described below.

I. Limit Test for Insoluble Substance

Add a quantity of sample in a beaker, and dissolve in 100
mL of hot water unless otherwise directed. Cover the
beaker with a watch glass, warm on a boiler for 1 hour,
and filter the hot solution through a tared sintered-glass
crucible or Gooch crucible. Wash the residue with hot
water, dry at 105~110°C, and weigh.

I1. Limit test for chloride

Chloride standard solution: Dissolve 165.0 mg of dry
sodium chloride in an appropriate amount of water to 1000
mL, produce a solution contained 0.10 mg of chloride per
mL.

Assay: Dissolve a quantity of sample in 25 mL of water,
as prescribed under individual monograph. If the solution
is alkaline, neutralize with nitric acid dropwise until
litmus paper as neutral, and then add 3 mL more of nitric
acid. If necessary, filter with the wet filter which does not
contain chloride. Add 1.0 mL of silver nitrate to the filtrate,
mix well, and stand for 5 minutes protected from direct
light. If there has turbidity, the solution can’t be
concentrated than the control group of standard chloride
solution which has the same concentration as the chloride
limitation.

If the solution of barium salts is alkaline, neutralize with
nitric acid dropwise, add 3 more drops of nitric acid, and
follow the method as described above.

If the test solution has color, dissolve 2.0 g of test
specimen in 25 mL of water, add 3 mL of nitric acid, if
necessary, filter with a wet filter paper which does not
contain chloride, divide the filtrate into two equal parts, to
one part add 1.0 mL of silver nitrate, mix and stand for 10
minutes. If the solution is turbidity, filter with wet filter
papers until the filtrate is perfectly clear.

The filtrate which is filtered after divided is as the control
solution, the other one is as the test solution. Follow the
method as described above to operate.

I11. Limit test for total heavy metals

Lead standard solution: Refer to (General rule 6301),
produce a solution contained 0.01 mg of lead per mL.

Assay: If the limit of total heavy metals is 5 ppm, dissolve
6.0 g of test specimen in an appropriate amount of water
to 42 mL. Take 7 mL of the solution to Nessler cylinder,
add a quantity of lead standard solution (the content of
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lead should be equivalent to 4.0 g of test specimen), dilute
with water to 40 mL and add 2 mL of dilute acetic acid as
the control solution. To other cylinder add 35 mL of the
solution, dilute with water to 40 mL, and add 2 mL of
dilute acetic acid. To each cylinder add 10 mL of
hydrogen sulfide and mix well. Compare the color by
viewing down the vertical axis of the two cylinders with a
white background. The color formed in the test solution
should not be darker than the color in control solution.

If the limit of total heavy metal is 10 ppm or more, or the
solubility is limited, dissolve 4.0 g of test specimen in
water to 40 mL, if necessary, heat gently. To 10 mL of the
solution, add a quantity of standard lead solution (equal to
the lead content in 2.0 g of test sample), dilute to 40 mL.
Dilute 30 mL of remaining solution with water to 40 mL.
Carry out the method as described above.

If the test specimen tested for heavy metals is salt of
aliphatic organic acid, when making the solution, replace
the dilute acetic acid by 1 N hydrochloric acid.

IV. Limit test for iron

Iron standard solution: Add 863.4 mg of ferric
ammonium sulfate in an appropriate amount of water, add
10 mL of dilute sulfuric acid, dilute with water to 100.0
mL, transfer the solution to a 1000-mL volumetric flask,
add 10 mL of dilute sulfuric acid, add water to volume and
mix well. Produce a solution contained 0.01 mg of iron
per mL.

Assay: Dissolve a quantity of test specimen as described
under individual monograph in 45 mL of water, or prepare
test solution as indicated then dilute with water to 45 mL.
Add 2 mL of hydrochloric acid, mix well, and add 50 mg
of ammonium sulfate and 3 mL of ammonium thiocyanate
solution, if the red color appears. The color of the test
specimen should not be darker than the control solution
contained a volume of standard iron solution as described
under individual monograph.

V. Limit Test for Phosphates

Phosphate standard solution: Dissolve 143.0 mg of
potassium dihydrogen phosphate in water to 1000 mL.
The solution contains 0.10 mg of phosphates per mL.
Phosphate reagent I: Dissolve 5.0 g of ammonium
molybdate in 1 N sulfuric acid to 100 mL.

Phosphate reagent II: Dissolve 200 mg of 4-
Methylaminophenol sulfate in 100 mL of water, add 20.0
g of sodium hydrogen sulfite and mix well. This reagent
stores in a glass bottle with stopper tightly, and it can’t use
after a month.

Assay: Weigh a quantity of the test specimen as described
under individual monograph, dissolve in 20 mL of water,
heat if necessary, add 2 mL of 25% sulfuric acid (or
dissolve the test specimen or residue in 20 mL of 0.5 N
sulfuric acid), and add 1 mL of reagent I and reagentII,

dilute to 25 mL with water , mix well and stand for 2 hours.

Ifthe blue color is produced, the color of the test specimen
should not be darker than the control solution contained a

volume of standard phosphate solution as described under
individual monograph and subjected to the same treatment.

VI. Limit test for sulfates

Sulfate standard solution: Dissolve 181.0 mg of potassium
sulfate in water, and add an appropriate amount of water
to 1000 mL. Produce a solution contained 0.10 mg of
sulfates per mL.

Assay: Dissolve a quantity of test specimen as described
under individual monograph in 25 mL of water, if the
solution is alkaline, neutralize with hydrochloric acid, use
litmus paper as an indicator, add 1 mL of 1 N hydrochloric
acid, filter with a wet filter paper if necessary, add 2 mL
of barium chloride to the solution, mix well and stand for
10 minutes. If the solution is turbidity, the concentration
of the test specimen is not more concentrated than the
control solution contained a volume of standard sulfate
solution as described under individual monograph and
subjected to the same treatment.

VII. Determination of residue on ignition

Weigh accurately 1~2 g of test specimen, put in a crucible
that previously has been ignited, cooled, and weighed.
Ignite the sample slowly at first and then strengthen
firepower, until the organic portion is thoroughly charred,
and the inorganic portion completely volatilize. If the
monographs do not point out using sulfuric acid, the test
specimen can be ignited directly at 800+£25°C to constant.
If the monographs point out using sulfuric acid, cool the
crucible, add the specified amount of sulfuric acid, slowly
heat until no smoke, and ignite the crucible at 800+25°C
to constant.

Ignition should be in a well-ventilated hood but protected
from air current, and the temperature is as low as possible
to completely combust the carbon. A muffle furnace may
be used, ignited at 800 + 25°C is recommended to use
muffle furnace.

The reagents and standard for this pharmacopoeia is as
follow.

Acetic Acid

CH;COOH molecular weight: 60.05

Acetic acid is a solution containing 36.0~37.0% of
CH3;COOH.

Characters:

1. General nature: A clean, colorless liquid; odor, irritate;
with acidic reaction on litmus paper.

2. Solubility: Miscible with water, ethanol, or glycerin.

3. Specific gravity: The specific gravity of acetic acid is
about 1.045 (General rule 1841).

Identification: It responds to the acetate tests (General
rule 2191).

Impurities and other requirementss:
1. Nonvolatile residue: Add 10 mL of acetic acid in a
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tared porcelain dish, evaporate to dryness on a boiler,
dry at 105°C for 1 hour, the weight of the residue is
not more than 1.0 mg. Keep the residue for the
following test.

2. Chloride: Add 5 drops of silver nitrate to 10 mL of
acetic acid solution (1 in 10): no opalescence is
formed.

3. Sulfate: Add 5 drops of barium chloride to 10 mL of
acetic acid solution (1 in 10): no turbidity is produced.

4, Arsenic: Follow the rule (General rule 2211) to
determine, and the limit of arsenic is 2 ppm.

5. Heavy metals: To the residue obtained in the test (1),
add 8 mL of 0.1 N hydrochloric acid, warm gently
until residue is completely dissolved, make up to 100
mL with water. Use 25 mL of solution for testing by
method I (General rule 6301), the limit of heavy
metals is 10 ppm.

6. Readily oxidizable substances: Add 4 mL of acetic
acid in a glass bottle with stopper, then add 20 mL of
water and 0.3 mL of 0.1 N potassium permanganate,
and the liquid should not turn into brown from pink
color immediately, and should not fade or turn into
brown color less than 30 seconds.

Assay: Add 6 mL of acetic acid in a tared glass bottle with
stopper, and weight accurately. Dilute to 40 mL with water,
then add phenolphthalein as indicator, titrate with 1 N
sodium hydroxide. The titer of 1 N sodium hydroxide
equals to 60.05 mg per mL of acetic acid.

Acetic Anhydride
(CH3CO)20 molecular weight: 102.09
It contains more than 97% of (CH3CO),0.

Characters: a clear, colorless liquid; odor, irritate; the
boiling temperature is about 140°C.

Impurities and other requirementss:

1. Nonvolatile residue: Add 30 mL of acetic anhydride
in a tared porcelain dish, evaporate to dryness on a
boiler, dry at 105°C for 1 hour, the weight of the
residue is not more than 1.0 mg.

2. Chloride: Add 37 mL of acetic anhydride, dilute to
200 mL, mix well. The quantity of chloride in 10 mL
of the solution should not exceed 0.01 mg. (General
rule 7001). Keep the left solution for further test.

3. Phosphate: To 10 mL of the solution (2), evaporate to
dryness on steam bath, and dissolve the residues in 25
mL of 0.5 N sulfuric acid. The weight of phosphate in
the solution should not exceed 0.02 mg. (General rule
7001)

4. Sulfate: Add 50 mL of the solution (2) to a beaker,
add 10 mg of sodium carbonate, evaporate to dryness
on steam bath. The weight of the sulfate in the
residues is not over 0.05 mg. (General rule 7001)

5. Total heavy metals: Add 50 mL of the solution (2) to
a beaker, add 10 mg of sodium carbonate, evaporate
to dryness on steam bath. The total heavy metals limit

is 2 ppm in the residues (General rule 7001).

6. Iron: Add 10 mL of the solution (2) to a beaker, add
10 mg of sodium carbonate, evaporate to dryness on
steam bath. The iron content in the residues should
not exceed 0.01 mg (General rule 7001).

7. Readily oxidizable substances: To 1.0 mL of the
solution (2), add 0.4 mL of 0.1 N potassium
permanganate, the pink color appear and the color
does not disappear in 5 minutes.

Assay: Add about 2.0 mL of the acetic anhydride in a
tared glass bottle with stopper, and weight accurately. Add
10 mL of water which boiled and cooled, stopper and
stand for 30 minutes, the solution of phenolphthalein is
indicator, and titrate with 1 N sodium hydroxide. Then the
percentage of the quantity of acetic anhydride is
calculated by the equation below:

34.03V

A= —566.7

A: The percentage of the quantity of acetic anhydride.
V: the value of mL of the solution of sodium hydroxide.
W: the value of g of the test.

Acetone

CH3COCH3 molecular weight: 58.08

Acetone contains least 99.5% of CH;COCHs;.

Characters: Clear, colorless liquid; odor, irritate,
miscible with water, ethanol, ether, and most of organic
solution.

Impurities and other requirementss:

1. Distilling range: To 100 mL of acetone, according to
the method II of the boiling point (General rule 1003),
all the distillate drive-off at 55.5~57°C. The deviation
of the distilled temperature is less than 0.5°C from
20th drop to 95 mL.

2. Nonvolatile residue: Add 125 mL of the sample in a
tared porcelain dish, steam bath to dryness, dry at

150°C for 1 hour. The weight of the residue is not
more than 1.0 mg (0.001%).

3. Determination of the dilution: To 25 mL of acetone,
add 25 mL of boiled and cooled water, mix well. The
solution should keep clarify in 30 minutes, retain the
solution.

4.  Acidity: To the solution which is retained, add two
drops of phenolphthalein as indicator, titrate with 0.1
N sodium hydroxide. The consumption of the alkali
solution is less than 0.1 mL (0.003% of CH3COOH).

5. Alkalinity: Add 25 mL of acetone in 25 mL of water.
Mix well, and add one drop of methyl red. If the
yellow color is produced, titrate with 0.1 N sulfuric
acid, the acid consumption should not exceed 0.1 mL
(0.001% of NH3).

6. Aldehyde: To 10 mL of acetone, add 5 mL of
ammoniacal silver nitrate, stand for 15 minutes in
dark at 50°C. The solution should not appear brown
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color or form a precipitate.

7. Methanol: To 1 mL of acetone, dilute to 20 mL with
water. To 5 mL of the solution, add 0.5 mL of
phosphoric acid and 2 mL of potassium
permanganate solution, stand for 10 minutes, add 15
mL of oxalic acid (1 in 10), until the solution is
colorless, add 5 mL of 25% sulfuric acid and 5 mL
of fuchsin sulfurous acid reagent, the blue or the
violet color should not be formed within 10 minutes
(0.1%).

8.  Readily oxidizable substances: To 10 mL of acetone,
add 0.05 mL of 1.0 N potassium permanganate. The
red color is produced, and the color should not
disappear within 15 minutes.

Assay: The specific gravity of acetone is not more than
0.788 (General rule 1841).

Acetonitrile

CH3CN molecular weight: 41.05

Characters: Clear, colorless liquid, miscible with water,
and the specific gravity is 0.780~0.783.

Impurities and other requirementss:

1. Acidity or alkalinity: To 10% (v/v) of acetonitrile
should be neutral to litmus solution.

2. Distilling range: Follow the determination of boiling
point (General 1003) to distill, the distillate is
produced at 80~82°C and the concentration should
be above 95%.

3. Determination of the absorbance: Test the
acetonitrile with spectroscopy, the wave length at
250~280 nm, and use the 1 cm of cell to determine
with suitable spectrophotometer, comparison of the
reference of air is below 0.01.

Alcohol

C:HsOH molecular weight: 46.07

Synonyms: Ethanol, Ethyl alcohol

When the product is at 15.56°C, the C;HsOH should be

92.3~93.8% (w/w), or 94.9~96.0%5 (v/v).

Characters:

1. General nature: This product is a colorless, clarified,
easy to flow, volatile liquid. Smelly and special, the
taste is burning. This product is easy to burn and is
also volatile at low temperatures.

2. Solubility: This product can be mixed with water,
ether or chloroform.

3. Boiling point: The boiling point of this product is
about 78°C (General rule 1003).

Identification:

1. This product is measured by the specific gravity
method (General rule 1841), and the specific gravity
at 15.56°C is 0.812~0.816.

2. This product is determined by the liquid absorption
method of infrared spectrophotometry (General rule
1197), and its absorption spectrum is measured by the
same method as the standard of this product, and the
maximum absorption is only at the same wavelength.

Impurities and other requirementss:

1. Nonvolatile residue: Take 100 mL of this product,
place it in an evaporating dish, evaporate it on a water
pot lid, and dry it at 100~105°C for one hour. The
weight of the residue should not exceed 2.5 mg.

2. Organic impurities:

Test solution A: alcohol

Test solution B: Take 4-methyl-2-pentanol 300 pL/L
dissolved in test solution A.

Standard solution A:

Take methyl alcohol 200 pL/L dissolved in test
solution A.

Standard solution B:

Take 10 pL/L of methyl alcohol and 10 pL/L of
acetaldehyde dissolved in the test solution A.
Standard solution C:

Take acetal 30 pL/L dissolved in test solution A.
Standard solution D:

Take benzene 2 pL/L dissolved in test solution A.
Chromatography device:

Gas chromatography device with flame ion detector,
a 0.32 nm % 30 m tantalum capillary, coated with a
layer of 1.8 mm thick, containing 6% cyanophenyl-
propyl and 949 dimethyl polyfluorene, with a split
ratio of 20:1. The column temperat ure is shown in
table 1. The inlet temperature is 200°C, the detector is
280°C, and the helium is the carrier gas. The linear
flow rate is about 35 cm per second and the injection
volume is 1 pL.

Table 1
Tem Hold time

Initial Ram% Final temp. at final
temp. (°C . °C temp.

PO | (oC/min) (°C) e

40 0 40 12

40 10 240 10

System suitability:

The resolution between the first major peak
(acetaldehyde) in the standard solution B and the
second major peak (methanol) should be greater than
1.5.

Assay: Inject the test solution A, B and standard
solution A, B, C, D respectively.
Calculate the methanol content according to the
following formula:

(VU / 7’5)
ru =Methanol wave peak in test solution A
rs =Methanol wave peak in standard solution A
Calculate the acetaldehyde content (sum of
acetaldehyde and acetal) as follows:
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{[Ae/ (A1-Ag)] * Ca}+ {[De/ (D1-Dg)] * Cp *
(Vrl/ Mr2)}
Ar = peak value of acetaldehyde in test solution A
Ar = peak value of acetaldehyde in standard solution
B
C4 = concentration of acetaldehyde in standard
solution B (uL/L)
Dr = peak value of acetal in test solution A
Dr = peak value of acetal in standard solution C
Cp = concentration of acetal in standard solution C
(WL/L)
M,; = molecular weight of acetaldehyde (44.05)
M,> = molecular weight of acetal (118.2)
Calculate the benzene content according to the
following formula:
[BE/(BT-BE)] x Cpg
Bg = peak value of benzene in test solution A
Br=peak value of benzene in standard solution D
C3 = concentration of benzene in standard solution D
(2 u/L)
(Note: Other suitable chromatographic systems
(stationary phases of different polarities) can be used
to identify benzene if necessary.)
Calculate the impurity content according to the
following formula:
(ru/l"M) x Cy

ry = peak value of individual impurities in test
solution B
ry = peak value of 4-methyl-2-pentanol in test
solution B
Cu =concentration of 4-methyl-2-pentanol in test
solution B (uL/L)
The allowable range is shown in Table 2.
Ultraviolet absorptiometry (General rule 1197):
The analysis wavelength is 235~340 nm, the length
of the measuring tube is 5 cm, the blank reference is
water, the allowable range of absorbance is not more
than 0.40 at 240 nm, not more than 0.30 between 250
nm and 260 nm, and not more than 0.10 between 270
nm and 340 nm. The spectrum should exhibit a steady
decreasing curve with no visible peaks.

Table 2
Impurity Allowable range
Methanol Not more than 100 puL/L
Ethanol and Acetal Not more than 10 uL/L
Bezene Not more than 2 pL/L

Other impurities Not more than 300 pL/L

Note: Ignore any peak
less than 9 pL/L (0.03
times the relative peak
value of 4-methyl-2-
pentanol in the sample
solution B
chromatogram)

4. Solution clarity:

Hydrazine solution: Configure 10 mg/mL hydrazine
sulfate solution and let stand for 4 to 6 hours.

Hexamine solution: Take 2.50 g of hexamine in a 100
mL flask, add 25 mL of water, cover with a glass
stopper, and stir until dissolved.

Original milky white suspension: Take 25 mL of a
hydrazine solution to a 100 mL flask containing
hexamine solution, and the mixture was allowed to
stand for 24 hours. If the suspension is stored in a
glass container without surface defects, it will remain
stable for two months. This suspension must be
mixed well before use and must not be absorbed onto
the glass.

Milky white standard: 15 mL of the original milky
white suspension was placed in a 1000 mL volumetric
flask and diluted with water to volume. The
suspension was used within 24 Thours after
preparation.

Standard suspension A: milky white standard and
water (1:20).

Standard suspension B: milky white standard and
water (1:10).

Test solution A: alcohol

Test solution B: Take 1 mL of test solution A, dilute
to 20 mL with water, and let stand for 5 minutes
before use.

Blank test solution: water

Determination method: a sufficient amount of the test
solution A and the test solution B are respectively
added to a colorless transparent, neutral glass test
tube having a flat bottom and an inner diameter of
15~25 mm and a depth of 40 mm. Standard
suspension A, standard suspension B and black
solution are also added to the same size test tubes.
The test tubes of test solution A, the test solution B,
the standard suspension A, the standard suspension B,
and the blank test solution were compared under the
scattered sunlight at an angle perpendicular to the
black background. The scattered light must be able to
easily distinguish between standard suspension A,
standard suspension B and water. The test solution A
and the test solution B should exhibit the same clarity
as the water or the milky white color of the liquid
should be less pronounced than the standard
suspension A. (Note: The test solution should be
compared with the standard suspension A and water
under scattered sunlight in five minutes after the
standard suspension A is configured.)

pH:Hydrogen ion concentration:

0.10 g of phenolphthalein was dissolved in 80 mL of
ethanol, and diluted with water to 100 mL to form a
phenolphthalein solution. Take 20 mL of ethanol, add
20 mL of water cooled immediately after boiling, and
0.1 mL of phenolphthalein solution, and the resulting
solution should be colorless. Finally add 1mL of
0.01N sodium hydroxide, the solution should be pink
(equivalent to less than 30uL/L of acetic acid)
Solution color:

Standard stock solution: Mix 3 mL of ferric chloride
colorimetric solution, 3 mL of cobalt chloride
colorimetric solution, 2.4 mL of copper sulfate
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colorimetric solution, and 1.6 mL of dilute hydro-
chloric acid (10 g/L).

Standard solution: Take 1 mL of the standard stock
solution into a 100 mL volumetric flask and dilute
with dilute hydrochloric acid (10 g/L), this solution
should be configured before use.

Test solution: alcohol.

Blank test solution: water

Determination method:

Add a sufficient amount of the test solution to a
colorless transparent, neutral glass test tube with a flat
bottom and an inner diameter of 15~25 mm and a
depth of 40 mm. The standard solution and the blank
test solution are also added to the same size test tubes.
The tubes of test solution, standard solution and blank
test are observed with scottered sunlight in an angel
perpendicalar to the white background. The test
solution should have the same appearance as the
water or the color of the test solution lighter than the
standard solution.

Storage method: This product should be placed in a
tight container to protect from light and fire.

Use classification: Formulation adjuvant.

Alcohol, Dehydrated
C:HsOH

Alcohol, dehydrated contains 99.5% (v/v) or above of
C,HsOH.

molecular weight: 46.07

Characters:

This product is a colorless, transparent and easy-to-flow
volatile liquid with a special odor and burning odor, and
is extremely hygroscopic.

Impurities and other requirementss:

Except for the determination as described below, the other

item should be conformed to the provision of the

determination of alcohol impurity (General rule 7001).

1. Evaporation residue: Add 60 mL of alcohol,
dehydrated to steam on steam bath, and dry at 105°C
for 1 hour, the weight of the residue is not more than
0.5 mg (0.001%).

2. Alkalinity: Take 25 mL of the alcohol, dehydrated,
dilute with 25 mL of water, add 1 drop of methyl red,
and titrate with 0.02 N sulfuric acid until the pink
color is produced, the acid consumption is not over
than 0.2 mL (0.0003% of NH3).

3. Readily carbonizable: Add 10 mL of sulfuric acid to
a conical flask, and cool down to 10°C, then take 10
mL of alcohol, dehydrated, drips slowly, and the color
of the solution should not be darker than brown.

Assay: The specific gravity of the substance is not more

than 0.7900 (25°C/25°C), that means the C,HsOH

contained in the test product should be above 99.5% v/v.

Alcohol, Neutralized

To a quantity of alcohol, add 2~3 drops of phenolphthalein
as indicator, titrate with 0.02 N or 0.1 N sodium hydroxide
until the pink color is formed. Prepare freshly before use.

Alcohol, Aldehyde-free

Add 1000 mL of alcohol to a glass bottle with stopper, add
5 mL of lead acetate (1 in 2) and mix well. Add 5.0 g of
potassium hydroxide to 25 mL of warm ethanol, cool
down, slowly add it to potassium hydroxide-ethanol
solution, stand for 1 hour, shake hard and stand overnight.
Pour out the supernatant liquid, and distill.

Ammonium Molybdate

(NH4)6Mo07024 - 4H20 molecular weight: 1235.95

Ammonium molybdate contains about 81%~83% of
MOO3.

Characters: Colorless, slightly green or yellow crystals.
Soluble in water; insoluble in ethanol.

Impurities and other requirementss:

1. Insoluble matter: To 10.0 g of ammonium molybdate,
dissolve with 100 mL of hot water, cover a watch
glass, place in a tared porcelain dish on a steam bath
for one hour, filter (reserve the filtrate for later use),
rinse the residue, dry at 105°C for 1 hour. The weight
of the residue is not more than 1.0 mg (0.01%).

2. Chloride: To 1.0 g of ammonium molybdate, dissolve
with 20 mL of water, then slowly infuse the solution
in 5 mL of nitric acid, this solution contains less than
0.02 mg (0.002%) of chloride (General rule 7001).

3. Nitrate: To 1.0 g of ammonium molybdate, dissolve
with 10 mL of water which contains 5 g of sodium
chloride, and add 0.1 mL of indigo carmine TS and 10
mL of sulfuric acid, the blue color of the solution
should not disappear completely within 5 minutes
(about 0.003% of NO3).

4. Phosphate: To filtrate of (1), add 10 mL of ammonia
TS, infuse in the solution which is combined with 50
mL of nitric acid and 75 mL of water, shake 5 minutes
at 40°C, stand for 1 hour. If the turbidity is produced,
the concentration of PO4 of the sample should not be
higher than 0.05 mg (about 0.0005% of POy4) in
control test solution. (General rule 7001).

5. Sulfate: To 1.0 g of ammonium molybdate, dissolve
with 10 mL of hot water, add 5 mL of nitric acid,
evaporate to dryness on a steam bath, add 1 mL of
hydrochloric acid and 10 mL of water to the residues
and filter. Wash the filtered residue with water, and
the volume of water and filtrate to 50 mL. The 10 mL
of the filtrate contains less than 0.6 mg of SO4 (0.03%)
(General rule 7001).

6. Total heavy metals: To 1.0 g of ammonium molybdate,
dissolve with 25 mL of water, add 10 mL of 10 %
sodium hydroxide and 2 mL of ammonia TS, and
dilute with water to 40 mL. The total heavy metals
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limit is 20 ppm (General rule 7001).

7. Magnesium and cognate cation: To 5.0 g of
ammonium molybdate, dissolve with 50 mL of water,
filter if necessary, add 500 mg of sodium carbonate
and 10 mL of sodium hydroxide (1 in 10) to the filtrate,
boil it slowly for 5 minutes. If the precipitate is
produced, then cool, filter, wash the precipitates with
the solution of ammonia (1 in 40) and ignite. The
weight of the residue is not more than 1.0 mg (0.02%).

Assay: Weigh accurately 1 g of ammonium molybdate in
a mixture of 10 mL of water and 1 mL of concentrated
ammonia in a 250-mL volumetric flask, dilute with water
to 250 mL and mix. Transfer 50.0 mL of the solution (filter
it, if necessary) to a 600-mL beaker. Add 250 mL of water,
20.0 g of ammonium chloride, 15 mL of hydrochloric acid,
and few drops of methyl orange, heat nearly to the boil.
Add 18 mL of lead acetate solution, add a saturated
solution of ammonium acetate slowly with constant
stirring, until the solution becomes alkaline, and then add
15 mL of saturated solution of ammonium acetate. Heat
just below the boiling point until the precipitate has settled.
Filter through a tared, porous porcelain crucible, wash
seven times with ammonium acetate solution (mixture of
10 mL nitric acid and 1000 mL ammonium acetate
solution) and then wash with three successive portions of
hot water. Ignite to constant weight at 600°C . The weight
of the residue multiply 0.3921 is equal to the quantity of
the test specimen which contains MoOs.

Aniline

C¢HsNH: molecular weight: 93.13

Characters: A colorless or pale yellow, clear liquid, the
specific gravity is 1.02, slightly soluble in water and
miscible with ethanol and ether.

Impurities and other requirementss:

1. Distilling range: To 100 mL of specimen, follow the
method II of determination of boiling point (General
rule 1003) to distill, the distillate produce at 183~186
Cshould reach 95 % or above.

2. Ignite residue: To 20 mL of test specimen, ignite after
evaporating it to dryness. The residue is not more
than 1.0 mg (0.005%).

3. Hydrocarbon and nitrobenzene: To 5 mL of test
specimen, mix with 10 mL of hydrochloric acid, the
hot solution should be clear, dilute with 15 mL of
water and the solution should maintain clear.

Antimony Trichloride

SbCls molecular weight: 228.13

Characters: Colorless or translucent crystals; easy
deliquescence. Hydrolysis with water and produce
antimony oxychloride. Also soluble in hydrochloric acid,
ethanol, or chloroform, the melting point is 72°C and the
boiling point is 230°C.

Impurities and other requirementss:

1. Solubility in chloroform: To 5.0 g of test specimen,
add 10 mL of chloroform, the clean or slightly
turbidity solution is produced.

2. Arsenic: To 0.5 g of test specimen, dissolve with 10
mL of acidic stannous chloride, stand for 1 hour, the
light brown color is formed in the solution.

3. Hydrogen sulfide: To 1.0 g of specimen, dissolve with
3 mL of hydrochloric acid, dilute with water to 100
mL, antimony is totally precipitated by adding
hydrogen sulfide, filter it (reserve the precipitate for
later use ). To 5 mL of the filtrate, add few drops of
sulfuric acid, ignite it after evaporating the solution to
dryness. The residue is not more than 1.0 mg (0.2%).
Reserve the residue for later use.

4. TIron: To the residue of (3), add 2 mL of hydrochloric
acid and few drops of nitric acid, place in a tared
porcelain dish on a steam bath, then add 4 mL of
hydrochloric acid and dilute with water to 10 mL. To
5 mL of the solution, dilute with water to 50 mL. The
quantity of Fe which contains in the solution is not
more than 0.025 mg (0.01%) (General rule 7001).

5. Other total heavy metals: To the precipitate of (3), add
the red solution of ammonium sulfide, the precipitate
dissolve completely.

Benzene

C¢Hs molecular weight: 78.11

Characters: A colorless, clear, and inflammable liquid,
odor, the specific gravity is about 0.876, insoluble in water,
miscible with ethanol or ether.

Impurities and other requirementss:

1. Distilling range: To 100 mL of test specimen, follow
method II of the determination of boiling point
(General rule 1003), the distillate is produced at
79.5~80.5°C and the distillate should be above 95 mL.

2. Freezing point: The freezing point of the test
specimen is above 5.2°C. (General rule 1001)

3. Nonvolatile residue: Evaporate 115 mL of test
specimen in a tared porcelain dish on a steam bath,
dry at 105~110°C for 30 minutes: The weight of the
residue is not more than 1.0 mg (about 0.001%).

4. Moisture: Place 10 mL of test specimen in a tube
(16x150 mm), stopper, immerse in crushed ice, and
the solution is clear for 3 minutes.

5. Sulfide: Place 30 mL of potassium hydroxide which
is made by ethanol in a conical flask, add 6 mL of test
specimen, connect on a reflux condenser, and boil it
slowly for 30 minutes. Remove the condenser, dilute
with 50 mL of water, place in a tared porcelain dish
on a steam bath, and the benzene and the ethanol are
removed. Add 50 mL of bromine, heat for 15 minutes.
Then the solution transfers to a beaker, neutralize with
dilute hydrochloric acid (1 in 4), add 1 mL more of
dilute hydrochloric acid, concentrate it to 50 mL,
filter if necessary, boil the filtrate, add 5 mL of barium
chloride, place in a tared porcelain dish on a steam
bath, heat for 2 hours, place it overnight. If the
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precipitate is produced, then filter by a small filter,
wash the residue with water, until the precipitate is not
formed when the washing liquid contacts with silver
nitrate, then ignite it. The quantity of the residue is
calibrated by a blank test. The quantity is not more
than 2.0 mg (0.005% of S).

6. Readily carbonizable substance: To 25 mL of the test
specimen, add 15 mL of sulfuric acid, shake for 15~20
seconds, stand until it is separated, the acidic liquid or
the liquid of benzene should not be dark. Reserve the
mixed liquor for later use.

7. Thiophene: To the mixed liquor of upper item, shake
well, stand for | hour, the blue or green color is not
formed in the acidic layer.

Boric Acid
H3;BOs3 molecular weight: 61.84

Boric Acid contains 99.5~115.0% of H3BOs, calculate on
the dried basis.

Characters:

1. Characteristics: Colorless crystals or crystalline
powder; with pearl-like luster. Odorless, slightly acid
and bitter taste followed with sweet taste. A slightly
smooth feel when your fingers twist it, no change
exposed to air, the litmus paper has acid reaction in
the solution.

2. Solubility: 1.0 g of the test specimen can dissolve with
18 mL of water, 4 mL of boiling water, 18 mL of
ethanol, 6 mL of boiling ethanol or 4 mL of glycerol.

Identification: It responds to the tests for borate (General
rule 2191).

Impurities and other requirementss:

1. Water insoluble: Add 25 mL of water to 1.0 g of the
test specimen, the solution is clear.

2. Ethanol insoluble: Add 10 mL of boiling ethanol to 1.0
g of the test specimen, the solution should be clear.

3. Chloride: To 1.0 g of the test specimen, determine it
by the determination of chloride (General rule 2221).
If the turbidity is produced, the concentration of the
test specimen should not be higher than 0.5 mL 0f 0.02
N hydrochloric acid of the control test.

4. Sulfide: To 2.5 g of the test specimen, determine it by
the determination of the sulfide (General rule 2221). If
the turbidity is produced, the concentration should not
be higher than 1.5 mL of 0.02 N sulfuric acid of the
control solution.

5. Arsenic: Determine it by the determination of the
arsenic (General rule 2211). The quantity limit of
arsenic is 5 ppm.

6. Total heavy metals: To 1.0 g of the test specimen,
dissolve with 23 mL of water, add 2 mL of dilute acetic
acid, determine it by the method I of determination of
the total heavy metals (General rule 6301). The limit
of total heavy metals is 20 ppm.

Assay: To about 1.5 g of boric acid, dry for 5 hours by
silent gel, weigh accurately. Add 15 g of d-sorbitol and 10
mL of water, heat and dissolve it. After cooling, use
phenolphthalein solution as indicator and titrate with 1 N
sodium hydroxide. Each mL of 1 N sodium hydroxide is
equivalent to 61.84 mg of H3BO:s.

n-Butyl Alcohol

CsHyOH molecular weight: 74.12

Characters: Clear, colorless liquid, odor. Miscible with
dehydrated alcohol and ether, the specific gravity is about
0.81.

Impurities and other requirementss:

1. Distilling range: To the test specimen, follow the
method II of determination of boiling point (General
rule 1003) to distill it, the distillate is produced at
115~118°C and above 95%.

2. Solubility in ethanol or ether: Mix 5 mL of the test
specimen with 25 mL of absolute ethanol or ether, the
solution should be clear.

3. Distillation residue: Evaporate 25 mL of the test
specimen in a tared porcelain dish on a steam bath to
dryness, and then dry at 105°C for 1 hour: The weight
of the residue is not more than 2 mg (about 0.01%).

4. Acidity: Add 25 mL of neutral ethanol to 10 mL of the
test specimen, mix well, add 2 drops of
phenolphthalein, and titrate with 0.1 N sodium
hydroxide until the pink color appears. The volume of
alkaline consumption should not exceed 0.2 mL.

5. Aldehyde: Add 20 mL of water and 2 mL of magenta
sulphurous acid to 0.5 mL of the test specimen, mix
well, stand for 10 minutes, and prepare the other blank
solution. If the color appears in the test solution, the
color of the test solution should not be darker than the
color of the blank solution.

Carbon Disulfide
CS:2 molecular weight: 76.14

Characters: Clear, colorless, volatile liquid, inflammable,
odorless for new products. When it contacts the air, it
changes to yellow and produces odor. Slightly soluble in
water, and easily soluble in ethanol, chloroform, or ether,
the specific gravity is about 1.26.

Impurities and other requirementss:

1. Distilling range: To 100 mL of the test specimen,
follow the method II of determination of boiling point
(General rule 1003) to distill it, the distillate is
produced at 46 ~ 47°C, and the distillate is above 95
mL.

2. Distillation residue: To 40 mL of the test specimen dry
at 50~ 60°C, and then dry at 60°C for 1 hour: The
weight of the residue is not more than 1 mg (0.002%).

3. Other sulfide and dissolved sulfuric: Place 2 mL of
the test specimen in a dried tube, add a small amount
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of mercury, shake for 2 minutes, the color of mercury
ball changes slightly, but remain the original luster.

4. Sulfite and sulfate: Place 10 mL of test specimen in a
fraction collector, add 10 mL of water, shake for 5
minutes, stand until liquids are separated, and remove
the separation of carbon disulfide. Add 1 drop of 0.1
N iodine solution, the color of the solution become
yellow or violet, add 1 mL of barium oxide. It should
not be turbidity within 15 minutes.

5. Moisture: Place 10 mL of test specimen in a tube, cool
down to 0°C. The solution should not be turbidity or
produce droplets.

Chloroform

CHCIs molecular weight: 119.39

Anesthetized with chloroform: Anaesthetic chloroform
The substance is trichloromethane, which contains 1.0 ~
2.0 % (v/v) of ethanol.

Characters:

1. General Characteristics: Colorless, odor, volatile
liquid, taste burning and slightly sweet.

2. Solubility: Slightly soluble in water, miscible with
ethanol, ether, fixed oil, volatile oil.

3. Boiling point: The part of the substance with boiling
point below 60°C does not exceed 5.0% (v/v); the
boiling point of the other part is about 60~62 °C
(General rule 1003).

4. Specific gravity: the specific gravity is 1.474~1.478
(General rule 1841).

Identification: The substance is nonflammable, green,
toxic and special smell flame is produced when the vapor
lead in a Bunsen burner. Add 1 drop of aniline and 1 mL
of sodium hydroxide (1 in 6) to 1 drop of the test specimen,
heat it and release the odor of phenyl isocyanide (Note:
the product is toxic).

Impurities and other requirementss:

1. Acidity, chloride, free chlorine: Add 20 mL of boiled
and cooled water to 10 mL of the test specimen, shake
for 3 minutes, stand for dividing to two layers. The
water layer determine by the test below.

(1) Acidity: Add 0.1 mL of neutral litmus solution
to 5 mL of the solution. The color of the test
specimen should be same with the color of the
reference which adds 0.1 mL of neutral litmus
and 5 mL of boiled and cooled water.

(2) Chloride: Add 5 mL of water and 0.2 mL of
silver nitrate to 5 mL of the solution,
opalescence should not be produced.

(3) Free chlorine: Add 1 mL of cadmium iodide
and 2 drops of starch TS to 10 mL of the
solution, the blue color should not be produced.

2. Aldehyde: Add 5 mL of water and 0.2 mL of alkali
mercuric potassium iodide to 5 mL of test specimen,
place the solution in a glass bottle and shake, stand
for 15 minutes in dark, then pale yellow is produced.

3. Decomposition products: Place 20 mL of the test

specimen in a glass-stopped bottle which is washed
with sulfuric acid, and add 15 mL of sulfuric acid and
4 drops of methyl aldehyde. Shake for 30 minutes in
dark, stand for 30 minutes, and the pale color is
formed in the layer of sulfuric acid.

4. Other organic substances and other chlorine
compounds: Place 20 mL of test specimen in a glass-
stopped bottle washed by sulfuric acid which does
not contain chloride, add 10 mL of sulfuric acid
which does not contain chloride, shake for 5 minutes,
stand for 30 minutes in dark, no color should be
produced in both of layers.

5. Other organic substances: To 2 mL of sulfuric acid
which is from the layer of sulfuric acid, after adding
5 mL of water, the solution should be clear and
odorless. Add more 10 mL of water and 0.2 mL of
silver nitrate, the opalescence should not be
produced.

6. Other chlorine compounds: To 15 mL of the solution
from the layer of chloroform, put the solution in the
glass bottle, add 30 mL of water and shake for 3
minutes, stand for dividing to two layers. Add 0.2 mL
of silver nitrate to the water layer, stand for 5 minutes
in dark, the opalescence should not be produced.

7. Eliminate the Stink: Place 10 mL of the test specimen
on a filter paper, vaporize in the warm place, it
should not be stink.

8. Non-volatile matter: Place 25 mL of the test
specimen in an evaporating dish and evaporate it to
dryness, and then drying at 105°C, the quantity of the
residue is not more than 1 mg.

Cyclohexane

CsHu2 molecular weight: 84.16

Characters: Clear, colorless liquid, odor of the benzene,
insoluble in water, miscible with organic reagents, the
specific gravity is 0.7760~0.780.

Impurities and other requirementss:

1. Distilling range: Distill it by the method II of
determination of boiling point (General rule 1003),
the distillate is more than 95% at 80 ~ 82°C.

2. Freezing point: Determine it by the determination of
the freezing point (General rule 1001), and the
temperature should be 4.5~6.5C.

3. Light absorbance: Use the radiation with 250 nm

above wavelength, the solution should be colorless
and continuous absorption.

Dextrose
CsH1206 « H20 molecular weight: 198.18
Synonyms: D-Glucose
It may contains one molecule of hydration water or be
anhydrous.

Characters:
1. General characters: Colorless crystal.
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2. General Characteristics: Colorless crystal, white
crystal powder or particle powder, without odor, taste
sweet.

3. Solubility: Soluble in water easily, especially in
boiling water, soluble in boiling ethanol, slightly
soluble in ethanol.

4. Specific rotation: After drying at 105°C for 16 hours,
add 0.2 mL of ammonia TS to 10.0 g of test specimen,
add water to 100 mL. Determined the specific rotation
by specific rotation (General rule 1781), the specific
rotation is between +52.5°~ +53°.

Identification: Add a few drops of the test specimen (1 in
20) to 5 mL of hot alkaline cupric tartrate, a red precipitate
of cuprous oxide is produced.

Impurities and other requirements:

1. Color of the solution: To 25.0 g of test specimen, add
sufficient volume of water to 50 mL, the color should
not darker than the color of the reference which is
prepared as described below. The control solution
prepared by mixing 1.0 mL of cobaltous chloride, 3.0
mL of ferric chloride, and 2.0 mL of cupric sulfate,
add water to 10 mL, mix well. When starting
colorimetric test, dilute 3 mL of this solution with
water to 50 mL, serve as control solution. Make the
comparison by viewing the test solutions and the
control solution downward in matched colorimetric
tubes on a white surface.

2. Acidity: Dissolve 5.0 g of test specimen in 50 mL of
boiled and cooled water. Add 3 drops of
phenolphthalein, and titrate with 0.02 N sodium
hydroxide to the production of a distinct pink color,
the alkali solution consumption is not more than 0.30
mL for neutralization.

3. Loss on drying: After drying at 105°C for 16 hours,
the loss of hydrous water is between 7.5%~9.5% of
its weight, and the anhydrous form is not more than
0.5% of its weight. (General rule 1733)

4. Residue on ignition: After igniting it, the residue is
not more than 0.1% (General rule 2281).

5. Chloride: Determine 2.0 g of test specimen by test for
chlorides (General rule 2221). If the turbidity is
produced, the concentration should not be higher than
0.5 mL of 0.02 N hydrochloric acid (180 ppm) in
control solution.

6. Sulfate: Determine 2.0 g of test specimen by tests for
sulfates (General rule 2221). If the turbidity is
produced, the concentration should not be higher than
0.5 mL of 0.020 N sulfuric acid (250 ppm) in control
solution.

7. Arsenic: Dissolve 3.0 g of the test specimen in water
to make 35 mL of solution, determine it by the
determination of arsenic (General rule 2211). The
limit of arsenic is 1.3 ppm.

8. Total heavy metals: Dissolve 5.0 g of the test
specimen in 23 mL of water to make the solution,
determine it by the determination of total heavy
metals method I (General rule 6301). The limit of
the total heavy metals is 5 ppm

9. Dextrin: To 1.0 g of test specimen fine powder in the
flask, add 20 mL of alcohol, reflux to boil, the test
specimen should be dissolved completely.

10. Soluble starch and sulfites: To 1.0 g of the test
specimen, dissolve in 10 mL of water, add 1 drop of
iodine TS, the liquid color is yellow only.

p-Dimethylaminobenzaldehyde

(CH3)2NCe¢H4CHO molecular weight: 149.20

Characters: White or pale yellow crystals, or crystalline
powder. Slightly soluble in water, soluble in ethanol, ether,
dilute hydrochloric acid, the melting point is 73 ~ 75°C.

Impurities and other requirements:

1. Residue on ignition: After igniting, the residue is not
more than 0.1% (General rule 7001).

2. Solubility in ethanol: Dissolve 1.0 g in 25 mL of
ethanol, completely dissolved.

3. Solubility in hydrochloric acid: Add 1.0 g of the test
specimen to 20 mL of dilute hydrochloric acid, the
solution should be colorless or slightly yellow.

2,4-Dinitrophenylhydrazine

CsH3(NO2)2NHNH: molecular weight: 198.15

Characters: Reddish orange crystal, the monomer is
citron yellow capillary crystal under the observation of
microscope. Hard soluble in water and slightly soluble in
ethanol, soluble in dilute mineral acid. The melting point
is 197~200C.

Impurities and other requirements:

1. Solubility in sulfuric acid: Add 500 mg of the test
specimen to the mixture of 25 mL of sulfuric acid and
25 mL of water, the solution should be clear or slightly
turbidity.

2. Residue on ignition: After igniting 500 mg of the test
specimen, no residue remains (General rule 7001).

Ether
(C2H5)20
Anaesthetic Ether.

Ether contains 96.0%~98.0% of (C;Hs),0, the other
components are alcohol and water.

NOTE:

1. Ether is highly volatile and flammable. Its vapor
mixed with air may explode when contact with fire.

2. Ether which is used for anesthesia must be preserved
in the tight container which is not more than 3-kg
capacity, if it has been removed from the original
container longer than 24 hour, and it is not to be used
for anesthesia. Ether at the time of packaging in the
large container should meet the requirements of the
tests of this Pharmacopeia.

molecular weight: 74.12
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Characteristics:

1.

General Characteristics: Colorless, easily volatile and
flammable liquid. Odorous, taste burning and sweet.
Slowly oxdized to peroxide by light and air. Boiling
point is about 35°C.

Solubility: Soluble in water; miscible with ethanol,
benzene, chloroform, petroleum benzine, fatty oil,
volatile oil.

Specific gravity: Specific gravity of the test specimen
is 0.713~0.716 (General rule 1841).

Impurities and other requirements:

1.

Acidity: Place 10 mL of 80 % ethanol in a 50-mL
glass- stopper flask, and add 0.5 mL of
phenolphthalein and 0.02 N sodium hydroxide until
the pink color remains after shaking for 30 seconds.
Add 25 mL of ether, stopper, and shake slowly. If no
pink color remains, titrate with 0.02 N sodium
hydroxide until the pink color is restored and persists.
The second times alkali solution consumption is not
more than 0.4 mL.
Non-volatile matter: To 50 mL of test specimen to a
tared dish, evaporate spontaneously, and then dry at
105°C for 1 hour. The weight of the residue is not
more than 1 mg (30 ppm).
Odor: To 10 mL of test specimen, and place on a dry
clean evaporating dish, allow to spontaneously to 1
mL, odorless. Place the residue on a filter paper,
evaporate until trace of residue remain, it should be
odorless except with ethanol smell.
Aldehyde: Place 20 mL of the test specimen in a
glass- stopper cylinder, and add 7 mL of the mixture
solution which is made by 1 mL of alkaline mercuric-
potassium iodide TS and 17 mL of a saturated
solution of sodium chloride. Stopper, shake
vigorously for 10 seconds, and then stand for 1
minute: the water solution should not show turbidity.
Peroxide: Place 10 mL of the test specimen in a 25-
mL graduated cylinder with glass-stopper, add 1 mL
of new made potassium iodide solution (1 in 10).
Place it in dark, shake for 1 hour, view on the white
background, the layers of water and ether is
colorless.

Ether Absolute

C2HsOC:2Hs molecular weight: 74.12

Characteristics: The test specimen should meet with
requirements of ether and requirements listed below.

Impurities and other requirements:

1.

Specific gravity: Not more than 0.710 (General rule
1841).

Evaporated residue: Allow 100 mL of test specimen
to evaporate spontaneously in a tared evaporating
dish, and dry at 105°C for 1 hour, the weight of the
residue is not more than 1.0 mg (0.0015%).

Odor: To 10 mL of test specimen, evaporate to 1 mL
in evaporating dish, odorless. Place the residue in a
wet filter paper, evaporate. No foreign odor.

Acidity: Place 10 mL of 80 % ethanol in a 50-mL
glass-stopper flask, and add 0.5 mL of
phenolphthalein and 0.02 N sodium hydroxide until a
pink color persists for 30 seconds. Add 25 mL of ether,
and shake slowly to mix. If no pink color remains,
titrate with 0.02 N sodium hydroxide until the pink
color is restored and persists after shaking 30 seconds.
Not more than 0.2 mL of alkali solution is consumed
at second time.

Aldehyde: Add 5 mL of 1 N potassium hydroxide to
10 mL of the test specimen. Keep the temperature at
25°C. Shake for 1 hour and avoid from light, no color
present.

Peroxide: Place 10 mL of the test specimen in a clean
glass-stopper (risen by the test specimen), add 1 mL
of new made potassium iodide solution (1 in 10),
stand for 1 hour. The yellow color should not appear
in ether layer and water layer. The peroxide of the test
is about 0.001% by hydrogen peroxide calculated.
The new made ether can meet the provision, but may
produce the peroxide after several months stored.
Readily carbonizable substance: To 10 mL of sulfuric
acid, cool to 10 °C, slowly drop 10 mL of test
specimen, stirring constantly, the pale color appear in
the mixture.

Ethyl Acetate

CHsCOOC2Hs molecular weight: 88.11

Characters: Clear, colorless, flammable liquid. Soluble
in water, miscible with ethanol, ether, fatty oil, volatile oil.
The specific gravity is 0.896 ~ 0.898.

Impurities and other requirementss:

1.

Boiling point: Determine 100 mL of test specimen by
boiling point method 1II (General rule 1003) : the
distillate is above 95% at 76~77.5°C.

Evaporated residue: Allow 20 mL of the test
specimen to evaporate spontaneously from a tared
evaporating dish, and then dry at 105°C for 1 hour.
The weight of the residue is not more than 1.0 mg
(0.005%).

Acidity: It should not turn moist blue litmus paper
red.

Other ester: Moisten a filter paper with 5 mL of test
specimen, allow the test specimen evaporate. No
foreign odor is detected after the evaporation.
Readily carbonizable substance: Carefully pour 5 mL
of the test specimen on the surface of 5 mL of
sulfuric acid along tube wall. The interface between
the two liquids is without dark color.

Ferrous Sulfate

FeSO4 « 7TH20 molecular weight: 278.03

It complies with the provisions of the specified Ferrous
Sulfate, and it also complies with the provision as
described below.

1.

Insoluble matter: Dissolve 10.0 g of the test
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specimen in 100 mL of boiled and cooled water
which contains 1 mL of sulfuric acid. The insoluble
matter should not exceed 1 mg (0.01 %) (General
rule 7001).

2. Ferric: Determine the ferric iron by the impurities of
ferrous ammonium sulfate (General rule 7001). The
quantity of the ferric in control solution (General rule
7001) is changed to 0.05 mg, the limit of the ferric in
the test is 0.05%.

Formic Acid
HCOOH

Formic acid contains more than 88 % of HCOOH.

molecular weight:46.03

Characters: Colorless liquid, highly pungent odor, strong
corrosive, miscible with water or ethanol. The specific
gravity is about 1.2.

Impurities and other requirements:

1. Evaporated residue: Allow 40 mL of the test
specimen to evaporate spontaneously on a boiler, and
dry at 105°C for 2 hours: The weight of the residue
is not more than 1.0 mg (0.002%).

2. Ammonium salt: To 10 mL of test specimen, dilute
with water to 100 mL. To 1.7 mL of the dilute
solution, add 5 mL of sodium hydroxide (1 in 10),
dilute with water to 50 mL and add 2 mL of mercuric-
potassium iodide TS. If the color is present, it should
not be darker than standard solution prepared with
0.01 mg of NH4 (0.0005%) (standard solution
prepared from NH4Cl).

3. Dilute test: Dilute 5 mL of the test specimen in 15
mL of water, should not be turbidity within 1 hour.

4. Acetic acid: Dilute 1 mL of the test specimen with
water to 100 mL. To 10 mL of the solution, add 1.5 g

of hydrargyri oxydum navum, place it in a boiler, and
filter after heating for 20 minutes. The filtrate is
tested by blue litmus paper, and the litmus paper
should not change to red in 30 seconds (about 0.4 %
CH3;COOH).

5. Chloride: Dilute 2 mL in 20 mL of water, and add 3
mL of nitric acid and 1 mL of silver nitrate solution.
If the solution is turbidity, it is not deeper than the
standard test added with 0.025 mg of CI (0.001%).

6. Sulfate: Add 10 mL of anhydrous sodium carbonate
to 2 mL of test specimen, and place it in a boiler,
evaporate to dryness. Dissolve the residue in 5 mL of
water and 1 mL of 1 N hydrochloric acid and filter it,
if necessary. Dilute the filtrate in water to 10 mL, add
1 mL of barium chloride, and stand for 10 minutes. If
the turbidity is produced, the concentration should not
be higher than 0.05 mg of SO4 (0.002 %) (General
rule 7001) in control solution.

7. Sulfite: Add 25 mL of water to 25 mL of the test
specimen, add 0.1 mL of 0.1 N iodine solution, the
solution appear as yellow (0.001 % of SO,).

8. Total heavy metals: Place 5 mL in a boiler, evaporated
to dryness. Dissolve the residue in 2 mL of dilute
acetic acid, and dilute in water to 40 mL. Add 10 mL
of hydrogen sulfide. If the brown color is produced,

the color should not be darker than the color of the
standard test added with 0.03 mg of Pb (0.0005 %)
(General rule 7001).

9. Iron: Place 5 mL of the test specimen in a beaker, add
10 mg of anhydrous sodium carbonate, transfer it to a
boiler, evaporate to dryness, dissolve the residue in 6
mL of hydrochloric acid and wash it in a volumetric
cylinder, dilute in water to 60 mL. The quantity of Fe
in 20 mL of the solution is not higher than 0.01 mg or
0.0005% (General rule 7001).

Assay: To a flask with 10 mL of water, weigh accurately,

quickly add 1 mL of the test specimen, accurately weighed

again. Dilute in 50 mL of water, add phenolphthalein
solution as an indicator, titrate it with 1 N sodium
hydroxide. Each mL of 1 N sodium hydroxide is equal to

46.03 mg of HCOOH.

Fuller's Earth, Chromatographic

Characteristics: Gray powder or granule, the main
component is hydrous magnesium silicate.

Impurities and other requirements:

1. Fineness of powder: See (General rule 1177), the
fineness of powder.

2. Loss on drying: Dry it at 105°C for 6 hours, the loss
weight is 7.0 %~10.0 %.

3. Soluble: Add 50 mL of cold water to 20.0 g of the test
specimen and filter. After evaporated the filtrate to
dryness, the residue does not exceed 60 mg (0.3 %).
To 20.0 g of the test specimen, add 50 mL of cold
ethanol and filter, after evaporated the filtrate to
dryness, the residue is not more than 14 mg (0.07 %).

NOTE: If water content need to be adjusted, dry under
lower pressure at room temperature to obtain the desired
water content and shake for 2 hours to uniform.

Gallic Acid

CesH2(OH)sCOOH -H20 molecular weight:188.14

Characteristics: White crystal or powder, slightly soluble
in cold water, easily soluble in boiled water or ethanol.

Impurities and other requirements:

1. Tannin: Add ferrite solution to the cold saturated
solution of the test specimen, the color or precipitate
is not produced; then add gelatin solution, the
precipitate is not produced.

2. Ignite residue: Add 0.5 mL of sulfuric acid to 1.0 g of
the test specimen, ignite it to constant weight, the
residue is not more than 1.0 mg or 0.1% (General rule
7001).

3. Sulfate: Dissolve 1.0 g of test specimen in 50 mL of
hot water, cool in cold water, filter. Add 1 mL of 1 N
hydrochloric acid and 2 mL of barium chloride to the
filtrate, the solution should not be turbidity in 5
minutes (about 0.02 % of SO4).
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Gelatin

Gelatin is a product obtained by the partial hydrolysis of
collagen derived from the skin, white connective tissue,
and bones of animals.

Characters:

1.

General characters: Faintly yellow or amber

translucent sheets, strip or powder. Odor as meat soup.

Dried substance does not change in exposure to air, it
can be decomposed by microorganisms when
moisten or prepared as solution.

Solubility: Insoluble in cold water, it becomes
swollen and soften by soaking in water for a long
time, gradually absorbs 5~10 times quantity of water;
soluble in hot water, it becomes gelling after cooling ;
also soluble in hot mixture of water and acetic acid or
hot water and glycerin; insoluble in ethanol,
chloroform, ether, fatty oil, or volatile oil.

Identification:

1.

To 10 mL of gelatin solution (1 in 100), add a mixture
of 4 mL potassium dichromate (1 in 15) and 1 mL of
dilute hydrochloric acid, a yellow precipitate is
formed.

To gelatin solution (1 in 100), add trinitrophenol TS,
a yellow precipitate is formed.

To gelatin solution (1 in 5000), add tannic acid,
turbidity is produced.

Impurities and other requirements:

1.

Residue on ignition: Ignite 5.0 g of the test specimen
without using sulfuric acid, the weight of the residue
should not exceed 100 mg (2%) (General rule 2281).
Reserve the residue for later used.

Odor and water-insoluble substances: Dissolve 500
mg of the test specimen in 20 mL of water and heat,
a hot solution does not have any disagreeable odor.
Pour the hot solution into a glass container to make
up the 2 cm thick layer, view the layer which is
slightly opalescent.

Sulfur dioxide: To 20.0 g of test specimen in a
distillation flask, dissolve with 150 mL of water, add
3~5 drops of silicon resin, add 5 mL of phosphoric
acid and 1.0 g of sodium bicarbonate, connect the
flask with a condenser immediately. Immersed the
outlet of condenser into 50 mL of 0.1 N iodine
solution, heat and distill. Collect 50 mL of distillate.
Acidify the distillate with a few drops of hydrochloric
acid, add 2 mL of barium chloride TS, and heat on a
boiler until the liquid is nearly colorless. If a
precipitate of barium sulfate is formed, filter, wash
with water and ignite the precipitate. The residue
should not be more than 3 mg, correspond to sulfur
dioxide residue is not more than 40 ppm. A blank test
is made for any sulfate that may be present in 50 mL
of 0.1 N iodine, make suitable calibration.

Arsenic: Mix 1.5 g of the test specimen with 10 mL
of pepsin solution in an arsine generator flask, add 10
mL of nitric acid and 10 mL of perchloric acid, heat
carefully, the strong fume of perchloric acid is

formed. Cool, wash the sides of the generator with
water, add 10 mL of nitric acid, heat again until the
strong fume is formed. Cool, wash the sides of the
generator with water, heat again until the strong fume
is formed. Then cool, dilute it with water to 52 mL,
add 3 mL of hydrochloric acid. Determine it by
determination of arsenic (General rule 2211) (bypass
the step of adding 20 mL of dilute sulfuric acid), the
limit is 0.8 ppm.

Total heavy metal: To the residue obtained from the
test for residue on ignition, add 2 mL of hydrochloric
acid and 0.5 mL of nitric acid, and evaporate on a
boiler to dryness. Add 1 mL of 1 N hydrochloric acid
and 15 mL of water to the residue, and warm for few
minutes. Filter and wash the residue with water to
make the filtrate measure at 50 mL, mix. Determine
25 mL of filtrate by total heavy metals method I

(General rule 6301), the limit is 50 ppm.

Gel strength: Place accurately weighed 1.0 g of test
specimen in a 200-mL flask, add 99 mL of water,
after stand for 15 minutes, transfer it to a boiler at the
temperature of 60°C, constantly spin the flask until
the test specimen be dissolved totally. Place 10 mL of
the solution in a tube which inner diameter is 12 mm,
cool in a cold boiler, make sure the surface of the test
specimen is lower than the surface of the water in the
cold boiler, place the cold boiler in a freezer, maintain
the temperature at 0°C. After 6 hours, take the tube
from a freezer and invert it, the gel in a tube should
be solid and not vibrate.

Limit of microorganisms: Determine the test
specimen by limit of microorganisms (General rule
3061). The total plate count of each g should not
exceed 1000 CFU, escherichia coli and salmonella
should not present.

Glacial Acetic Acid

CH3COOH molecular weight: 60.05

Glacial Acetic Acid contains 99.5 %~100.5 % (w/w) of
CH3;COOH by weight.

Characters:

1.

General Characteristics: Colorless, clear liquid,
strong odor, acidity still present after diluting with
sufficient water.

Solubility: Miscible with water, ethanol, or glycerol.
Freezing point: The freezing point is not less than
15.6°C (General rule 1001).

Specific gravity: The specific gravity is about 1.049
(General rule 1841).

Boiling point: The boiling point is about 118 ‘C
(General rule 1003).

Identification: A mixture of 1 volume of the test
specimen with 2 volumes of water responds to the test for
acetate (General rule 2191).

Impurities and other requirements:

1.

Limit of nonvolatile residue: Evaporate 20 mL of the
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test specimen in a tared dish, and dry at 105°C in
boiler for 1 hour, the weight of the residue is not more
than 1.0 mg. Reserve the residue for later used.

2. Chloride: Dilute 1.0 mL of the test specimen with 20
mL of water, and add 5 drops of silver nitrate, no
opalescence is produced.

3. Sulfate: Dilute 1.0 mL of the test specimen with 10
mL of water, and add 1 mL of barium chloride, no
turbidity is produced.

4. Arsenic: Determine the test specimen by
determination of arsenic (General rule 2211), the limit
is 6 ppm.

5. Total heavy metal: To the residue obtained in (1), add
8 mL of 0.1 N hydrochloric acid, heat gently until the
residue is completely dissolve, add water to 100 mL.
To 25 mL of the solution, determine by determination
of total heavy metals (General rule 6301), the limit is
10 ppm.

6. Readily oxidizable substances: Dilute 2 mL of the test
specimen in a glass-stopper vessel with 10 mL of
water, and add 0.1 mL of 0.1 N potassium
permanganate, the pink color should not change to
brown within 2 hours.

Assay: To about 2 mL of glacial acetic acid into a glass-
stopper flask, accurately weigh. Dilute with water to 40
mL, use phenolphthalein solution as an indicator, and
titrate with 1 N sodium hydroxide. Each mL of 1 N sodium
hydroxide is equivalent to 60.05 mg of C,H40,.

n-Hexane

The substance is a mixture of several kinds of hexane
isomers, mainly n-hexane and methylcyclohexane (CsH12),
suitable for use in UV spectrophotometry.

Hexanes Solvent

Characteristics: Clear, volatile liquid, similar odor like
ether or petroleum ether, barely insoluble in water, soluble
in absolute alcohol, miscible with ether, chloroform,
benzene, and most fixed and volatile oils.

NOTE: It is easily flammable. Keep it away from flames,
and store in tight containers in a cool place.

Impurities and other requirements:

1. Appearance and color: Before taking the test
specimen, shake well in the original container. To 100
mL of test specimen in a 100 mL colorimetric tube to
compare with a standard solution containing platinum
and cobalt. Two solutions should all be clear, with no
suspension and precipitates. The color of the test
solution should not be darker than the standard
solution under light transmitting.

2. Odor: Should be odorless without unpleasant odor
like thioalcohol or thiophenol.

3. Distilling range: To 100 mL of the test specimen
determine it by determination of boiling point method
I (General rule 1003) at 30°C or above, completely
distilled at 30 ~ 60°C.

4. Limit of nonvolatile residue: Evaporate 150 mL of
the test specimen to dryness, and dry at 105°C for 30
minutes, the weight of the residue is not more than 1
mg (0.001%).

5. Acidity: To 10 mL of test specimen, add 5 mL of
water, and shake for 2 minutes and allow two solvents
to separate. The water layer should not turn the blue
litmus paper to red within 15 seconds.

6. Heavy hydrocarbon oil: Slowly pour 10 mL of test
specimen in the center of the filter, should not remain
the unpleasant odor and the speck of grease after 30
minutes.

7. Spectral purity: The test specimen is used for
chromatography which should meet with the
requirements as described below. Place the test
specimen in 1 cm cell, at the wavelength of 300 nm,
the air as the control group, the absorbance should not
exceed 0.08.

Hydrazine Sulfate

(NH2)2 + H2SO4 molecular weight: 130.13

Dry in a sulfuric acid desiccator for 2 hours, it contains
more than 99 % of (NH2)2 » H2SO..

Characteristics: Colorless crystal or a white crystalline
powder. Soluble in water about 40 minutes, insoluble in
ethanol.

Impurities and other requirements:

1. Residue on ignition: After igniting, the residue is not
more than 0.1 % (General rule 7001).

2. Chloride: Cl content is not more than 0.01 % (General
rule 7001).

3. Total heavy metal: Dissolve 1.0 g of test specimen in
40 mL of warm water, add 10 mL of hydrogen sulfide
solution, the solution does not appear dark colors.

4. Tron: To the solution obtained from upper item,
alkalize by adding ammonia solution, if the green
color is formed, the color should not be darker than
the control solution with 0.01 mg of Fe (General
rule7001).

Assay: Place it in a sulfuric acid desiccator, dry for 2
hours, weigh accurately 100 mg, dissolve it in 20 mL of
water. Add 1.0 g of sodium bicarbonate to the solution,
shake to dissolve, titrate with 0.1 N iodine solution, add
starch as an indicator when it close to end point. Each mL
of 0.1 N iodine solution is equivalent to 3.253 mg of
(NH2)2 * H2SO..

Hydrochloric Acid
HCI molecular weight: 36.46
Hydrochloric Acid contains 35 %~38.0 % of HCI by
weight.

Characters: Colorless, fume liquid, irritating odor, the
specific gravity is about 1.18.
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Impurities and other requirements:

1.

Appearance: Shake in original container, place 10 mL
in a 20 x 15 mm tube. Compare with the other tube
filled with water, both of two liquids are clear, should
not contain suspended matters. The color should not
be different.

Residue on ignition: Place 85 mL of the test specimen
in an platinum dish, evaporate to dryness, add 1 drop
of sulfuric acid, and ignite for 5 minutes, cool and
weigh, the remain of residue is not more than 0.5 mg
(about 0.0005%).

Free chlorine: To 25 mL of test specimen, add 25 mL
of boiled water and cool, add 2 more drops of
potassium iodide (1 in 5) (not containing iodate) and
1 mL of carbon disulfide, shake well, the pink color
is not produced within 30 seconds (about 0.0001 %).
Sulfate: To 20 mL of the test specimen add 100 mg of
sodium carbonate, evaporate to dryness, the SO4 in
residue is not more than 0.05 mg (0.0002 %) (General
rule 7001).

Sulfite: To 0.05 mL of 0.1 N iodine solution and
several drops of starch TS add to 50 mL of boiled and
cooled water, add the mixture of 5 mL of the test
specimen and 50 mL of boiled and cooled water,
shake and mix, the blue color does not disappear.
Arsenic: Dilute 17 mL (20.0 g) of the test specimen
with triple volume of water, place it in a bigger gas
generator, and determine it by determination of
arsenic (General rule 2211). The arsenic spots are
produced, it should not be more than the arsenic spots
obtained in the blank test added with 0.002 mg of
As>03 (General rule 2211).

Total heavy metal: Place 17 mL of the test specimen
in a beaker, add 10 mg of sodium carbonate,
evaporate to dryness in a boiler, dissolve the residue
in 2 mL of dilute acetic acid, and dilute with water to
40 mL, add 10 mL of hydrogen sulfide, if the dark
color is formed, should not be darker than the control
test added with 0.02 mg of Pb (0.0001%) (General
rule 7001).

Iron: Place 17 mL of the test specimen in a glass dish
or porcelain dish, add 10 mg of sodium carbonate,
evaporate to dryness in a boiler, dissolve the residue
in 2 mL of the test specimen, dilute with water to 50
mL, the solution containing Fe should not exceed
0.01 mg (0.00002%) (General rule 7001).
Ammonium salt: Place 4.2 mL of hydrochloric acid
in a distillation flask, previously tared while
containing about 30 mL of cold water, cool in crushed
ice, carefully add 20 mL of sodium hydroxide (1 in
10), keep in the low temperature, cool. Add 20 mL of
sodium hydroxide, the distillation flask connect with
the condenser, let the tip of the tube under the surface
of 10 mL of 0.1 N hydrochloric acid, then heat and
distill, collect about 35 mL of the distillate, add 2 mL
of alkaline mercuric iodide, if the yellow color is
produced, it is not deeper than the control test added
with 0.015 mg of NH4 (0.0003%) (prepared by pure
ammonium salt).

Assay: Place about 3 mL of hydrochloric acid in a glass-
stopper flask, previously tared while containing about 30
mL of water, and weigh again to obtain the weight of the
substance under assay. Dilute to 50 mL with water, add
methyl orange, and titrate with 1 N sodium hydroxide.
Each mL of 1 N sodium hydroxide is equivalent to 36.46
mg of HCI.

Hydrogen Peroxide (30%)
H202 molecular weight: 34.02

Hydrogen Peroxide contains 29.0 %~32.0 % of H,O, by
weight.

NOTE: It can not mix with any organic substances, in
order to avoid explosion. Preserve in partially-filled
containers with a small vent in the closure, and store in a
cool place. The solution is corrosion to skin.

Characteristics: Colorless liquid, miscible with water,
the specific gravity is about 1.1.

Impurities and other requirements:

1. Non-volatile residue: To 18 mL of test specimen,
evaporate to dryness in a boiler and dry at 105 °C for
2 hours. The residue should not exceed 1.0 mg (about
0.005 %).

2. Acidity: Dilute 9 mL (10.0 g) of the test specimen
with 90 mL of boiled and cooled water, add several
drops of methyl red solution, titrated with 0.02 N
sodium hydroxide. The quantity of the alkaline liquid
is calibrated by the blank test, not more than 0.3 mL
of alkali solution is used for neutralization (0.003 %).

3. Chloride: Dilute 1 mL of the test specimen with 5 mL
of water, add 1 mL of nitric acid and 1 mL of silver
nitrate. If the solution is turbidity, it is not more
concentrated than 0.01 mg of Cl in the control test.

4. Nitrate: To 1 mL of test specimen, add 10 mg of
sodium carbonate, evaporate to dryness in a boiler,
add 2 mL of phenol disulfonic acid, heat for 15
minutes in a boiler, cool and dilute it to 30 mL, the
solution is alkalized by adding ammonia solution. If
the yellow color is produced, it should not be darker
than the control test added with 0.01 mg of NO;
(prepared by pure potassium nitrate salt).

5. Phosphate: To 3.6 mL (4.0 g) of the test specimen,
evaporate to dryness in a boiler, the residue of PO4
should not exceed 0.02 mg (0.0005 %) (General rule
7001).

6. Sulfate: To 9 mL of test specimen, evaporate to
dryness in a boiler. Dissolve the residue in 10 mL of
water, and add 1 mL of dilute hydrochloric acid (1 in
20). Transfer it to a colorimetric tube, and add 1 mL
of barium chloride. If the solution is turbidity, it is not
more concentrated than 0.05 mg of SO4 (0.0005%) in
the control test. (General rule 7001).

7. Ammonium salt: Add 2 drops of sulfuric acid to 1 mL
of test specimen, and evaporate to dryness in a boiler.
Dissolve the residue in 45 mL of water, transfer it to
a colorimetric tube, add 3 mL of sodium hydroxide (1
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in 10) and 2 mL of alkaline mercury potassium iodide.

If the yellow color is produced, it should not be darker
than the control test added with 0.01 mg of NH4

(0.001%) (Solution prepared by pure ammonium salt).

Assay: Accurately weigh about 1 mL of the test specimen
in a tared volumetric flask, previously tared while
containing about 5 mL of water, dilute with water to 100
mL, and mix. To 20.0 mL of the solution, add 20 mL of
dilute sulfuric acid, and titrate with 0.1 N potassium
permanganate. Each mL of 0.1 N potassium permanganate
is equivalent to 1.701 mg of H>0,.

Hydrogen Peroxide Solution

Hydrogen Peroxide Solution contains 2.5~3.5 g of H»0,
in each 100 mL. It can be used as a suitable preservative,
it contains not more than 0.05 %.

Characters:

1. General Characteristics: Clear, colorless liquid,
acidic reaction with litmus paper, odorless or odor
like ozone with slightly sour taste. Put on the sunlight,
store for a long time, heat, contact with oxidizing and
reducing agent, or continue stir will make the
hydrogen peroxide deteriorate.

2. Specific gravity: The specific gravity is about 1.01
(General rule 1841).

Identification:

1. Shake 1 mL of test specimen which is added with 10
mL of water contained 1 drop of dilute sulfuric acid,
and add 2 mL of ether, add a drop of potassium
dichromate TS, produce a blue color in the water layer,
and then the color is evanescent. Agitate and standing,
the ether layer is blue.

2. To the test specimen, add sodium hydroxide solution,
the solution becomes alkaline, decompose it to foam.
A large quantity of oxygen is produced by heating.

Impurities and other requirements:

1. Nonvolatile residue: To 20 mL of test specimen, place
on a boiler, evaporate to dryness, and then dry the
residue at 105°C for 1 hour. The weight of the residue
should not exceed 30 mg.

2. Acidity: To 25 mL of test specimen, add
phenolphthalein TS as an indicator, and titrate with
0.1 N sodium hydroxide to neutral, not more than 2.5
mL of the alkali solution is used for neutralization.

3. Arsenic: To 1 mL of test specimen, add 1 mL of
ammonium hydroxide TS, evaporate to dryness in a
boiler, determine the residue by determination of
arsenic (General rule 2211), the limit is 2 ppm.

4. Barium: To 10 mL of test specimen, add two drops of
dilute sulfuric acid, no turbidity or precipitate is
produced within 10 minutes.

5. Total heavy metal: Dilute 5 mL of test specimen with
20 mL of water, add 2 mL of ammonium hydroxide
TS, and slowly boil the solution until the volume is
reduced to about 5 mL. Add 3 mL of dilute acetic acid

and dilute with water to 25 mL, determine it by
determination of total heavy metal method I
(General rule 6301), the limit is 5 ppm.

6. Limit of preservative: To 100 mL of solution in a
separator, respectively extraction with 50 mL, 25 mL
and 25 mL of mixture solution of chloroform and
ether (3:2). Combine the extracts at room temperature
in a tared evaporating dish, evaporate spontaneously
to dryness, and dry in a sulfuric acid desiccator for 2
hours. The residue weight should not exceed 50 mg.

Assay: Accurately pipette 2.0 mL of the test specimen into
a suitable flask contained 20 mL of water. Add 20 mL of
dilute sulfuric acid and titrate with 0.1 N potassium
permanganate. Each mL of 0.1 N potassium permanganate
is equivalent to 1.701 mg of H>0,.

Storage: Preserve in tight, light-resistant container, store
in a dark and cool place.

Hydroxylamine Hydrochloride

NH20H - HCI molecular weight: 69.50

Hydroxylamine Hydrochloride contains not less than 96
% of of NH,OH « HCI by weight.

Characteristics: White or colorless, crystalline powder,
very soluble in water, soluble in ethanol.

Impurities and other requirements:

1. Acidity: Dissolve 10.0 g of test specimen in 50 mL of
water, add 3 drops of bromophenol blue, titrate with
0.5 N sodium hydroxide until the green color is
produced, not more than 5 mL of alkali solution is
used for neutralization.

2. Residue on ignition: To 2.0 g of test specimen, add
0.5 mL of sulfuric acid, ignite it to constant weight.
The residue should not exceed 0.1 mg (0.05 %).
Reserve the residue for later used.

3. Solubility in ethanol: To 1.0 g of test specimen, add
25 mL of ethanol, the solution which is well dissolved
becomes clear and colorless. Reserve the solution for
later used.

4. Sulfate: Place 1.0 g of test specimen in a beaker,
dissolve it in 10 mL of water contained 10 mg of
sodium carbonate, add 2 mL of nitric acid and 2 mL
of 30% hydrogen peroxide. The beaker cover with a
watch glass, heat it in a boiler until the reaction stop.
Remove the watch glass, evaporate to dryness, and
dissolve the residue in 10 mL of water. The SO4
contained in the solution should not exceed 0.05 mg
(General rule 7001) (0.005%).

5. Ammonium salt: To the remained solution of (3), add
1 mL of platinum chloride, the solution remain clear
within 10 minutes.

6. Total heavy metal: The limit is 20 ppm (General rule
7001).

7. Tron: To the remain residue of (2), add 3 mL of dilute
hydrochloric acid (1 in 2), the evaporating dish
covers with a watch glass, heat it in a boiler for 15 ~
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20 minutes, remove the watch glass, evaporate to
dryness, dissolve the residue in 2 mL of hydrochloric
acid, dilute to 50 mL. The Fe contained in the
solution should not exceed 0.01 mg (5 ppm) (General
rule 7001).

Assay: Place 200 mg of the test specimen in a sulfuric acid
desiccator, dried over night. To accurately weighed 100
mg of the test specimen, dissolve it in 20 mL of water, add
the solution made of 5.0 g of ferrous ammonium sulfate
and 20 mL of water, add 15 mL of dilute sulfuric acid, boil
for 5 minutes. Dilute with 200 mL of water, titrate with
0.1 N potassium permanganate. Each mL of 0.1 N
potassium permanganate is equivalent to 3.475 mg of
NH:OH - HCI.

Isopropyl Alcohol
(CH3).CHO

The (CH3)2CHO contained in this product should be
99.0% or more.

molecular weight: 60.10

Identification:

1.  This product is determined by the liquid absorption
method of infrared absorbance measurement method
(General rule 1197), and its absorption spectrum is
measured by the same method as the standard of this
product, and the maximum absorption is only at the
same wavelength.

2.  The retention time of the main wave front of the test
solution in the content determination should be the
same as the retention time of the isopropanol wave
front in the system suitability solution.

Impurities and other requirements:

1. Volatile impurities:
System  suitability  solution, test solution,
chromatography device and system suitability:
According to the content determination.
Assay:
The system suitability solution is used to identify
peaks of individual impurities in the test solution.
Calculate the percentage of individual impurities
contained in isopropyl alcohol:

Result = (I”U/I"T)>< 100

ry = Peak value of individual impurities in the test
solution
rr="The sum of all wave peaks in the test solution
shall not exceed 0.1% of any individual
impurities, and the sum of impurities shall not
exceed 1.0%.
2. Non-volatile matter:
Take 50 mL of this product, place it in an
evaporating dish, evaporate it on a water bath, and
heat it to 105 °C for 1 hour. The weight of the
residue should not exceed 2.5 mg (0.005%).
3. Specific weight:

The Specific weight of this product is
0.783~0.787(General rule 1841).

4, Refractive index:

The refractive index of this product is 1.376~1.378
at 20 °C(General rule 1831).

5. Acidity:

Take 50 mL of isopropanol, dissolved in 100 mL of
water containing no carbon dioxide, add two drops
of phenolphthalein test solution, and titrate with
0.020 N sodium hydroxide until the solution is pink
for 30 seconds, and the volume of 0.020 N sodium
hydroxide used should not be more than 0.7 mL.

6. Moisture:

Take 5.0 g of this product and measure it according
to the Fisher's Moisture Method (General rule 1921).
The moisture content of the product should not
exceed 0.5%.

Assay:

Sample solution: Pure isopropyl alcohol
Chromatography device:

Gas chromatography device with flame ion detector, 0.25
mm x 60 m melting capillary, coated with a layer of 1.4
pL, containing 6% cyanophenyl and 94% dimethyl
polyfluorene, split ratio is 50:1. The column temperature
is shown in Table 1. The main inlet temperature is 150 °C,
the detector is 200°C, the helium is the carrier gas, the
flow rate is 2.3 mL/min, the injection volume is 1.0 pL,
and the measurement time is about 22 minutes.

Table 1
Initial Temp. Final Hold time at
temp. Ramp temp. final temp.
(°C) (°C/min) (°C) (min)
35 — 35 5
35 1 45 —
45 10 100 1

System suitability:

he system suitability solution composition is shown in
Table 2. The resolution between acetone and isopropanol
shall not be less than 1.5; the relative deviation of
isopropanol wave front shall not be more than 2.0%, the
tailing factor shall not be greater than 2.0; The noise ratio
of any of the ether, acetone, isopropanol, isopropyl ether,
n-propanol and 2-butanol must not be less than 10.

Table 2

Relative
retention time

Chemical name

Ether 0.7
Acetone 0.9
Isopropanol 1.0
Isopropyl ether 1.4
n-Propanol 1.5

2-Butanol 2.0
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Assay:
Calculate the percentage of isopropanol contained in the
test solution:

Result = (rv/rr)x100

ru = Peak value of isopropanol

rr="Total peak value

Storage method:

This product should be placed in a tight container and
stored from light and fire.

Use classification: Formulation adjuvant

Lead Acetate

Pb(CH3COO)2 « 3H20 molecular weight: 379.35

Characteristics: Colorless crystal, heavy white crystal or
granular crystal, slightly acetic acid odor. Lose the water
of crystallization when exposing in air, and absorbing
carbon dioxide cause incompletely dissolve in water.
Dissolve 1.0 g of the test specimen in 1.6 mL of water, or
in 30 mL of ethanol, aqueous solutions has the alkaline
reaction with litmus paper.

Impurities and other requirements:

1. Insoluble matter: Dissolve 10.0 g of the test specimen
in 100 mL of boiled and cooled water which is added
2 drops of glacial acetic acid, shake. If there has
insoluble matter, filter with a tared filter crucible, the
residue wash thoroughly by boiled and cooled water,
dry at 105°C for 2 hours and weigh, the quantity of
the residue should not exceed 1.0 mg (0.01 %).

2. Chloride: To 2.0 g of the test specimen, determine it
by the limit of chloride (General rule 7001), the
quantity of Cl should not exceed 0.01 mg (0.0005%).

3. Nitrate: Dissolve 1.0 g of the test specimen in 10 mL
of water, add 5 mg of sodium chloride, 0.2 mL of
indigo carmine TS and add 10 mL of sulfuric acid,
stirring thoroughly, stand for 10 minutes. The blue
color clarified liquid in the upper layer should not
disappear completely.

4. Copper: Dissolve 5.0 g of test specimen in a mixture
of 42 mL of water and 3 mL of glacial acetic acid, add
5 mL of sulfuric acid, and stand for 10 minutes and
filter. To 25 mL of the filtrate, add 50 mg of alum and
a little of ammonium persulfate, neutralize the
solution with ammonia solution, and then add few
more drops of ammonia solution, boil, allow to cool
and filter, retain the residue for later used. Add glacial
acetic acid in the filtrate, the solution is neutral by the
test with phenolphthalein, add 0.25 mL more of acetic
acid, then add 0.25 mL of new made potassium
ferricyanide, if the pink color is produced, it should
not be darker than the control solution (prepared by
0.5 mg of cupric sulfate) added with 0.125 mg of Cu.

5. TIron: To the residue of the (4), rinse with water to
remove acetate, dissolve in 10 mL of dilute
hydrochloric acid by heating, rinsing the filter with
water. Dilute the filtrate with water to 45 mL, add 50
mg of ammonium persulfate and 3 mL of ammonium
thiocyanate solution, if the red color is produced, it

should not be darker than the control solution added
with 0.025 mg of Fe (General rule 7001).

6. No precipitate of hydrogen sulfide: To 20 mL of the
filtrate (4), dilute with water to 100 mL, add hydrogen
sulfide, all precipitates of lead are produced, and then
filter it. To 50 mL of the filtrate, place in a boiler,
evaporate to dryness, and slowly ignited to constant
volume, the residue should not exceed 0.5 mg (0.05
%).

Methyl Alcohol

CHsOH molecular weight: 32.04

Methyl Alcohol contains not less than 99.5 % (v/v) of
CH;0H.

Characteristics: Colorless, clear liquid, odor, flammable,
miscible with water, ethanol and ether.

Impurities and other requirements:

1. Distilling range: To 100 mL of test specimen,
determine it by determination of boiling point method
I (General rule 1003), only 1°C difference between
20 drops of distillate production to 95 mL of distillate
production, the boiling point at 760 mm of Hg is 64.6
.

2. Dilute test: Mix 15 mL of the test specimen with 45
mL of water, stand for 1 hour, the solution should be
clear.

3. Nonvolatile residue: Evaporate 125 mL of test
specimen in a boiler to dryness, and dry at 105°C for
30 minutes, the weight of the residue should not
exceed 1.0 mg (0.001 %).

4. Acidity: To 10 mL of test specimen, mix 25 mL of
water, add 0.5 mL of phenolphthalein TS, and titrate
with 0.02 N sodium hydroxide, until the color is
slightly pink, persist after shaking for 30 seconds.
Add 25 mL of the test specimen, after mixing well,
titrate with 0.02 N sodium hydroxide until a slightly
pink color appear, not more than 0.5 mL of alkali
solution is used to produce a pink color in second
titration.

5. Alkalinity: Dilute 25 mL of the test specimen with 25
mL of water, add 1 drop of methyl red, and titrate with
0.02 N sulfuric acid until the pink color appear, not
more than 0.20 mL of acid solution is used to produce
a pink color.

6. Acetone and aldehydes: To 1 mL of the test specimen,
add 4 mL of water and 5 mL of alkaline mercuric-
potassium iodide. If the turbidity is produced, the
concentration of the test specimen should not be
higher than the mixture of 5 mL water contained 0.03
mg of acetone and 5 mL of alkaline mercuric-
potassium iodide.

7. Readily oxidizable substances: To 20 mL of test
specimen, cool to 15°C, add 0.1 mL of 0.1 N
potassium permanganate, stand for 5 minutes at 15°C,
the pink color does not completely disappear.

8. Readily carbonizable substances: Cool 10 mL of
sulfuric acid in a small conical flask to 10°C, add 10
mL of test specimen, shake constantly, the color of



(78)

THP

the solution should not be darker than slightly
brown.

Assay: The specific gravity is not more than 0.790.

a-Naphthol

C10H70OH molecular weight: 144.17

Characteristics: Colorless, or slightly pink crystal or
crystalline powder, odor, insoluble in water, soluble in
ethanol, benzene, or ether. The melting temperature is 95
~97C.

Impurities and other requirements:

1. Acidity: To 1.0 g of the test specimen, add 50 mL of
water, shake for 10 minutes and filter, the filtrate is
neutral in the reaction with the litmus papers.

2. Residue on ignition: The residue should not exceed
0.05 % (General rule 7001).

p-Naphthol

CioH7OH molecular weight: 144.17

Characteristics: White lobular or crystalline powder,
slightly odor, the color is changed when exposed to light,
slightly soluble in water, soluble in ethanol, ether,
chloroform, or alkali metal hydroxide. The melting range
is 121 ~123C.

Impurities and other requirements:

1. Solubility in ethanol: To 1.0 g of test specimen, add
10 mL of ethanol, mix well, dissolve completely into
a colorless solution.

2. Residue on ignition: after ignition, the residue should
not exceed 0.05 % (General rule 7001).

3. Acidity: To 1.0 g of test specimen, add 50 mL of water,
and shake for 15 minutes constantly and filter. The
filtrate should be neutral to the litmus papers.

4. a-Naphthol: To 100 mg of test specimen, add 10 mL
of water, boil it until dissolve completely. Allow to
cool and filter, add 0.3 mL of 1 N sodium hydroxide
and 0.3 mL of 0.1 N iodine solution to the filtrate, the
violet color should not be produced.

5. Ammonia insoluble substance: To 500 mg of test
specimen, add 30 mL of ammonia solution, shake to
dissolve completely, the color of the solution should
not be darker than slightly yellow.

Nitric Acid
HNO3 molecular weight: 63.02
Nitric Acid contained is between 68.0 %~71.0 % of HNOj3
by weight.

Characteristics: Colorless, clear liquid, the specific
gravity is about 1.4.

Impurities and other requirements:
1. Appearance: Shake the test specimen in its original

container, and transfer it to 10 mL test tube. Compare
with the similar test tube contained water, the test
specimen is equally clear and free form suspended
matter, when viewed with transmitted light, it exhibits
no apparent difference in color.

2. Residue on ignition: Place 140 mL of test specimen
in a platinum kettle, and evaporate to dryness. Ignite
it to cherry red, cool for 5 minutes, and weigh, the
weight of the residue should not exceed 1.0 mg
(0.0005 %).

3. Chloride: To 5 mL of test specimen, dilute with
equivalent volume of water, add 1 mL of silver nitrate
TS. If the solution is turbidity, it should not be more
concentrated than mixture of 0.005 mg of Cl in 9
mL of water, I mL of dilute nitric acid (1 volume
nitric acid and 9 volume water) and 1 mL of silver
nitrate TS.

4. Sulfate: Add about 10 mg of anhydrous sodium
carbonate to 28 mL of nitric acid. Evaporate to
dryness in a boiler, dissolve the residue in 25 mL of
water, the SO4 in the solution should not exceed 0.04
mg (0.0001 %) (General rule 7001).

5. Arsenic: To 215 mL of test specimen, add 5 mL of
sulfuric acid and mix well. Evaporate until the white
fumes of concentrated sulfur trioxide release. Cool
and dilute with 10 mL of water, and evaporate until
the release of sulfur trioxide white fume, repeat the
procedure as described until all nitrate had been
removed, follow the Determination of Arsenic
(General rule 2211), the arsenic content should not
exceed 0.003 mg (0.000001%).

6. Total heavy metal: Place 14 mL (20.0 g) of the test
specimen in a boiler, evaporate to dryness. Add 2 mL
of dilute acetic acid to the residue, heat it warm,
dilute with water to 40 mL. Add 10 mL of hydrogen
sulfide, if the color is produced, it should not be
darker than control solution added with 0.02 mg of
Pb (General rule 7001).

7. Tron: Evaporate 7 mL (10.0 g) of the test specimen to
dryness in a boiler, the limit of Fe in the residue is
0.01 mg (1ppm) (General rule 7001).

Assay: Weigh accurately about 2 mL of nitric acid in a
tared, glass-stopper conical flask, and dilute with 25 mL
of water. Add methyl red as the indicator, and titrate with
1 N sodium hydroxide. Each mL of 1 N sodium hydroxide
is equivalent to 63.02 mg of HNOs.

Petroleum Benzin
Synonyms: Petroleum Ether

Petroleum Benzin is a mixture of hydrocarbons from
petroleum, most of them are alkane, it is produced from
the fractional distillation of petroleum at 35 ~ 80°C.

NOTE: Freely flammable, when its vapor is mixed with
air, contact with fire occur violent explosion.

Characteristics:

1. General Characteristics: Colorless, clear, no
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fluorescence, volatile liquid. Odor like ether or
slightly like petroleum. It is very flammable, when its
vapor mix with air, contact with fire occurs violent
explosion. It is neutral in the reaction with the wet
litmus paper.

Solubility: It is practically insoluble in water, freely
soluble in anhydrous alcohol, miscible with ether,
chloroform, benzene, fat oil (except castor oil), or
volatile oil.

Specific gravity: The specific gravity is 0.634 ~ 0.660
(General rule 1841).

Impurities and other requirements:

1.

Distilling range: Determine it by determination of
boiling point method II (General rule 1003), it is
totally distilled at 35 ~ 80°C.

Residue on evaporation: Evaporate 50 mL of test
specimen on the tared evaporating dish to dryness at
below 40°C, and dry the residue at 105°C 1 hour and
weigh. The mass of residue should not exceed 1 mg.
Fatty oil and sulfur compounds: To 10 mL of test
specimen, drop on wet odorless filter paper (place on
a previously warmed glass plate), let it evaporate
spontaneously until left a little bit of solution, no
foreign odor or sulfur compounds odor produce.
After evaporate completely, no oil spot left.

Sulfur compounds and reducing substances: To 10
mL of test specimen, add 2.5 mL of ammonia-ethanol
and several drops of silver nitrate, boil for several
minutes, no brown color produce.

Benzene: Place 40 drops of sulfuric acid and 10 drops
of nitric acid in a tube, add 5 drops of test specimen,
heat to warm for about 10 minutes, stand for 30
minutes, transfer the mixture to a shallow dish, and
dilute with water. No odor of nitrobenzene is
perceptible.

Phosphomolybdic Acid
20M00Os3 * 2H3sPO4 « 48H20
molecular weight: 3939.77

Characteristics: Bright yellow crystal or crystalline
powder, freely soluble in water.

Impurities and other requirements:

1.

Insoluble matter: To 5 g of the test specimen, not
more than 1 mg of insoluble matter (0.02 %) (General
rule 7001).

Chlorides: Dissolve 1.0 g of the test specimen in 50
mL of water, add 1 mL of nitric acid and filter. The
filtrate is divided into two equal parts. One part is
added 0.5 mL of silver nitrate, stand for 10 minutes,
and filter repeatedly until the solution is clear. Add
standard chloride solution which volume equals to 1
mg of chloride (General rule 7001) to the filtrate.
Prepare another filtrate as control, add 0.5 mL of
silver nitrate. If the turbidity is produced, the
concentration of test solution should not be higher

than control solution (0.02 %).

Nitrate: Dissolve 200 mg of the test specimen in 10
mL of water, add 0.1 mL of indigo carmine TS, add
10 mL of sulfuric acid, the blue color should not
disappear within 5 minutes.

Sulfate: Dissolve 200 mg of the test specimen in 20
mL of water, add 0.5 mL of dilute hydrochloric acid
and 2 mL of barium chloride, the turbidity is not
produced within 1 minute.

Ammonium salt: Dissolve 500 mg of the test
specimen in 5 mL of water, add 10 mL of sodium
hydroxide (1 in 10), heat in a boiler, no odor of
ammonia is perceptible.

Calcium: Dissolve 500 mg of the test specimen in 10
mL of hot water, alkalized by adding ammonia
solution, add 1 mL of ammonium oxalate, the
turbidity is not produced within 10 seconds.

Phosphoric Acid

HsPO4 molecular weight: 98.00

Phosphoric Acid contains more than 85.0 % of H;PO4 by
weight.

Characteristics: Colorless, odorless, syrupy-liked liquid,
miscible with water or ethanol.

Impurities and other requirements:

1.

Chlorides: Not more than 0.025 mg (0.0005%) of Cl
in 3 mL (5.0g) of phosphoric acid (General rule 7001).
Nitrate: Dilute 2 mL of the test specimen with water
to 10 mL, add 5 mg of sodium chloride, 0.1 mL of
indigo carmine TS solution, and 10 mL of sulfuric
acid, the blue color does not totally disappear within
5 minutes (about 0.001 % of NO3).

Sulfate: Dilute 12 mL (20.0 g) of the test specimen
with 190 mL of water. Boil, add 10 mL of barium
chloride, stand overnight, if the precipitate is
produced, filter and wash the residue, and ignite the
residue to constant mass. The quantity of the residue
should not exceed 1.5 mg of the control solution.
Reducing substance: Dilute 10 mL of the test
specimen with 5 mL of water, add 0.2 mL of 0.1 N
potassium permanganate, heat until boiling, place it
in a boiler for 10 minutes, the pink color is produced,
and the color does not disappear completely.

Volatile acid: Dilute 25 mL of the test specimen with
75 mL of boiled and cooled water, heat and distill,
collect 50 mL of distillate, add 3 drops of
phenolphthalein and titrate with 1 N sodium
hydroxide until the pink color is produced, not more
than 0.1 mL of alkali solution is used for
neutralization.

Alkali metals and other phosphates: Dilute 1.8 mL
(3.0 g ) of the test specimen with 100 mL of water,
add the solution which is added 15.0 g of lead acetate
in 25 mL of water, stir constantly, dilute it with water
to 200 mL, filter. Take 100 mL of filtrate add
hydrogen sulfide until the precipitate of lead is totally
produced. Filter, the residue is washed with 20 mL of
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water, the filtrate add 2 drops of sulfuric acid,
evaporate to dryness, ignite slowly and weigh. The
residue should not exceed 3.0 mg of the reference test
(0.2 %).

7. Total heavy metal: Dilute 1.5 mL of the test specimen
with 10 mL of water, add 3 drops of phenolphthalein
as indicator, neutralize with ammonia solution, add
25 mL of 1 N sulfuric acid, dilute with water to 45
mL, add 5 mL of hydrogen sulfide. If the brown color
is produced, it is not deeper than the control solution
added with 0.025 mg of Pb (10 ppm) (General rule
7001).

8. Iron: Dilute about 20 mL of the test specimen with
water to 50 mL. To 10 mL of this solution, dilute it to
40 mL with water, add 4 mL of concentrated ammonia
solution and 5 mL of hydrogen sulfide. If the green
color is produced, it is not deeper than the control
solution added with 2.5 mL of dilute phosphoric acid
and 0.025 mg of Fe (50 ppm) (General rule 7001).

Assay: Weigh accurately about 1 g of phosphoric acid in
a tared, glass-stopper flask, and dilute it with water to
about 100 mL. Add 0.5 mL of thymolphthalein TS, and
titrate with 1 N sodium hydroxide. Each mL of 1 N sodium
hydroxide is equivalent to 49.00 mg of H3PO4.

Phosphorus Pentaoxide
P20s molecular weight: 141.95

Phosphorus pentaoxide contains not less than 98 % of
P,Os by weight.

Characteristics: White amorphous powder, freely
deliquescence, soluble in water and turn to phosphoric
acid, also soluble in ethanol.

Impurities and other requirements:

1. Insoluble matter: Dissolve 5.0 g of the test specimen
in 40 mL of water, if necessary, warm it to promote
dissolve. If it has insoluble residue, filter it by filtered
crucible (retain the filtrate for later used). Rinse the
residue with water, dry it at 105°C for 2 hours and
weigh, the residue does not exceed 1.0 mg (0.02 %).

2. Diphosphorous trioxide: To the filtrate above, dilute
with water to 100 mL. To 60 mL of the dilute solution,
add 0.2 mL of 0.1 N potassium permanganate, heat
until boiling, and place in a boiler for 10 minutes. The
pink color does not disappear completely. Retain the
filtrate for later used.

3. Ammonium salt: Dilute 10 mL of the dilute solution
obtained above with water to 40 mL, add 10 mL of
sodium hydroxide (1 in 10) and 2 mL of alkali
mercuric potassium iodide. If a color is produced, it
should not be darker than the control solution added
with 0.5 mg of NH;3 (standard solution made by
NH,4CI).

4. Arsenic: The limit of arsenic in 1 mL of dilute
solution (2) is 60 ppm (General rule 2211).

5. Total heavy metal: Dilute 10 mL of the dilute solution
(2) with water to 30 mL, boil for 5 minutes, add 1 mL

of ammonia TS and dilute it to 50 mL. To 10 mL of
the dilute solution, add 0.025 mg of Pb (General rule
7001), dilute it to 40 mL as solution A. Dilute 30 mL
of other solution with water to 40 mL as solution B.
To A and B solution, each add 10 mL of hydrogen
sulfide, the color of solution B should not be darker
than the color of the solution A.

Potassium Biphosphate

KH2PO4 molecular weight: 136.09

Characteristics: Colorless or white crystal, soluble in
water, insoluble in ethanol.

Impurities and other requirements:

1. Insoluble matters and precipitates of calcium and
ammonia: Dissolve 10.0 g of the test specimen in 100
mL of water, add 5 mL of ammonium oxalate and 15
mL of ammonia solution, stand overnight. If the
precipitate is produced, filter and rinse the residue,
ignite it and weigh, the weight of the residue should
not exceed 1.0 mg (0.01 %).

2. Loss on drying: Weigh accurately 2 g of test specimen,
dry for 24 hours in a sulfuric acid desiccator, the
losing weight should not exceed 0.2 %. Retain the dry
product for later use.

3. Residue on ignition: To the dry product above, ignite
carefully to its constant weight, the losing weight is
about 13.15% ~13.35 %.

4. pH value: Make the test specimen into 0.2 M solution,
determine it by determination of pH (General rule
1793), the pH value is about 4.2~4.5. To four tube A,
B, C, D each add 10 mL of the test solution as
described above, add 5 drops of 0.04 % bromophenol
blue to A, B, add 5 drops of 0.02 % methyl red to C
and D. Add 0.05 mL of 0.1 N hydrochloric acid to A,
add 0.05 mL of 0.1 N sodium hydroxide to C. The
color of A changes more obvious than the color of B.
The color of C changes more obvious than the color
of D.

5. Chloride: The content of Cl in 2.0 g of test specimen
should not exceed 0.02 mg (0.001 %) (General rule
7001).

6. Nitrogen compounds: Place 2.0 g of the test specimen
in a Kieldahl flask, dissolve it in 40 mL of water, cool
the flask in ice, add 15 mL of sodium hydroxide (1 in
10) and 500 mg of small pieces of thin aluminum,
stopper tightly stand for 1 hour. Slowly distill it, add
the distillate to 5 mL of water contained 2 drops of
dilute hydrochloric acid. Collect 35 mL of distillate,
dilute it with water to 50 mL, add 2 mL of sodium
hydroxide (1 in 10) and 2 mL of alkali mercuric
potassium iodide. The color should not be darker than
the control solution added with 0.02 mg of N
(standard solution prepared by NH4Cl).

7. Sulfate: Dissolve 10.0 g of the test specimen in 100
mL of water, add 1 mL of hydrochloric acid and boil,
add 5 mL of barium chloride. Stand for overnight, the
precipitate is not produced.

8. Total heavy metal: Dissolve 2.5 g of the test specimen
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10.

in 20 mL of water, add 2 drops of phenolphthalein as
an indicator, neutralized it with ammonia solution,
and then add 20 mL of 1 N sulfuric acid and 5 mL of
hydrogen sulfide, dilute to 50 mL with water. If the
brown color is produced, it is not deeper than the
control solution added with 0.025 mg of Pb (General
rule 7001).

Iron: Dissolve 2.75 g of the test specimen in 50 mL
of water, dilute 10 mL of the solution with water to
40 mL, and add 2 mL of concentrated ammonia
solution and 5 mL of hydrogen sulfide. If the color is
produced, it should not be darker than the control
solution added with 1 mL of the test solution and
0.010 mg of Fe (General rule 7001).

Sodium: Dipped the test specimen solution with
platinum wire (1 in 10), ignite it in a colorless flame,
the yellow color is not produced.

Potassium Chloride

KCI molecular weight: 74.56

Characteristics: Colorless crystals or white granular
powder, odorless, freely soluble in water, slightly soluble
in ethanol.

Impurities and other requirements:

1.

Insoluble matter: Not more than 0.5 mg (0.005%)
(General rule 7001) of insoluble matter in 10.0 g of
the test specimen. Retain the filtrate for later use.
Acidity and alkalinity: Dissolve 5.0 g of the test
specimen in 50 mL of freshly boiled and cooled water,
and add 3 drops of phenolphthalein TS. No pink color
is produced. Then add 0.2 mL of 0.02 N sodium
hydroxide, and the solution should turn pink.
Chlorate and Nitrate: Dissolve 2.0 g of the test
specimen in 10 mL of water, add 0.1 mL of indigo
carmine TS and 10 mL of sulfuric acid, the blue color
does not disappear within 10 minutes.

Nitrogen compounds: To 1.0 g of test specimen,
determine it by impurities of anhydrous potassium
carbonate (4), the weight of nitrogen compounds
should not exceed 0.01 mg (0.001 %) (General rule
7001).

Phosphate: The content of PO, in 2.0 g of the test
specimen should not exceed 0.02 mg (0.001 %)
(General rule 7001).

Sulfate: The content of SO4 in 2.0 g of the test
specimen should not exceed 0.1 mg (0.005%)
(General rule 7001).

Barium: Dissolve 4.0 g of the test specimen in 20 mL
of water, filter, if necessary, the filtrate is divided into
two equal parts. Add 2 mL of dilute sulfuric acid to
one part, the other one is added 2 mL of water, stand
for 2 hours, the clarity of two liquid is equal.
Calcium, magnesium or ammonia precipitates: To the
retained filtrate (1), add 5 mL of ammonium oxalate,
2 mL of ammonium phosphate and 25 mL of
ammonia solution, stand overnight. Filter, rinse the
residue with 2.5 % ammonia solution, then ignite and

9.

10.

11.

weigh it, the weight of the residue should not exceed
0.5 mg (0.005 %).

Total heavy metal: Limit of total heavy metals is 5
ppm (General rule 7001).

Iron: The content of Fe in 3.0 g of the test specimen
should not exceed 0.01 mg (3 ppm) (General rule
7001).

Sodium: Dipped the solution with platinum wire
(1in10), ignite it in a colorless flame, and the yellow
color is not produced.

Potassium Ferricyanide

KsFe(CN)s molecular weight: 329.26

Characteristics: Dark red crystals, freely soluble in water.

Impurities and other requirements:

1.

Characteristics:

KsFe(CN)s + 3H20

Insoluble matter: Dissolve 10.0 g of the test specimen
in 50 mL of cold water, the weight of insoluble matter
should not exceed 1.0 mg (0.01 %) (General rule
7001).

Chloride: Dissolve 2.0 g of the test specimen in 175
mL of water, add a solution which is made with 2.5 g
of the crystalline copper sulfate without chloride in
25 mL of water, mix well, and stand for 15 minutes.
To 10 mL of the clear solution on upper layer, add 10
mL of water, 2 mL of nitric acid, and 1 mL of silver
nitrate. If the turbidity is produced, the concentration
should not be higher than 0.01 mg of Cl in control test
(General rule 7001).

Sulfate: Dissolve 5.0 g of the test specimen in 100 mL
of water, shake and filter. Add 5 drops of glacial
acetic acid and 5 mL of barium chloride to the filtrate,
the turbidity should not produce within 10 minutes.
Ferrous compounds: To 400 mL of water, add 10 mL
of 25 % sulfuric acid, mix well, and add 0.1 N
potassium permanganate until the pink color remain
1 minute. Dissolve 4.0 g of the test specimen in the
solution as described above, add 0.10 mL of 0.1 N
potassium permanganate, the solution is still pink.

Potassium Ferrocyanide

molecular weight: 422.41

Yellow transparent crystal, freely

soluble in water, insoluble in ethanol.

Impurities and other requirements:

1.

3.

Insoluble matter: Dissolve 10.0 g of the test specimen
in cold water and shake, the weight of the insoluble
mater should not exceed 1.0 mg (0.01 %) (General
rule 7001).

Chloride: Determine it by ferricyanide impurities
(General rule 7001), the content of CI should not
exceed 0.01 %.

Sulfate: Determine it by ferricyanide impurities
(General rule 7001), it should meet the requirements.
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Potassium Hydroxide
KOH

Potassium hydroxide contains not less than 85 % of KOH,
not more than 3 % of K,COs.

molecular weight: 56.11

Characteristics: White fused lump, small pellets, flakes,
sticks, and other forms. It rapidly absorbs carbon dioxide
and moisture in air, and then deliquesced.

Impurities and other requirements:

1. Chlorides: Dissolve 50.0 g of the test specimen in
boiled and cooled water, cool and dilute it to 500 mL,
the content of Cl should not exceed 0.1 mg (0.01 %).
(General rule 7001) Retain the solution for later use.

2. Nitrogen compounds: Place 20 mL of the retained
solution above in a distillation flask, dilute it with
water which does not have nitrogen to 50 mL, then
connect the condenser, the outlet of the condenser is
immersed under the surface of 10 mL of water
contained 2 drops of dilute hydrichloric acid. To other
distillation flask, add 50 mL of water contained no
ammonia. 10 mL of the test solution is equal to 0.01
mg of ammonium salt, each add 500 mg of small
piece of thin aluminum wire, stand for 1 hour, distill,
and filter it. Collect 35 mL of the filtrate separately,
each add 2 mL of freshly boiled sodium hydroxide (1
in 10), dilute to 50 mL with water, add 2 mL of alkali
mercuric potassium iodide. The color of the test
solution is not deeper than the color of the control
solution.

3. Phosphate: To 20 mL of retain solution (1) add 5 mL
of hydrochloric acid, evaporate to dryness in a boiler,
the PO4 in the residue should not exceed 0.02 mg
(0.001 %) (General rule 7001).

4. Sulfate: To 20 mL of retain solution (1), add 5 mL of
hydrochloric acid, evaporate to dryness in a boiler,
add 1 mL of 1 N hydrochloric acid to the residue,
dilute it with water to 25 mL, filter it if necessary, add
2 mL of barium chloride in the filtrate. If the turbidity
is produced, the concentration of the test specimen
should not be higher than control solution contained
0.10 mg of SO4 (General rule 7001).

5. Precipitate of ammonia solution: Dissolve 10.0 g of
the test specimen in 100 mL of water. Take 12 mL of
sulfuric acid add in 12 mL of water carefully, cool,
add the sulfuric acid solution in the test solution ,
evaporat to produce the dense smoke of SOs3. Cool,
dissolve the residue in 130 mL of hot water, add 2
drops of methyl red, and then add ammonia solution
until the color of the solution is yellow, heat until
boiling. If the precipitate is produced, filter, the
residue rinse with hot water, ignite it and weigh, the
weight of the residue should not exceed 0.02 %.

6. Total heavy metal: To 50 mL of retaining solution
from (1), add 10 mL of nitric acid as solution A. To
other 10 mL of retaining solution from (1), add 12 mg
of Ag (the standard solution made by AgNOs3), add 10
mL of nitric acid carefully as solution B. Evaporated
two solutions A and B to dryness with a small flame,

the residue rinse with 20 mL of water, each add 1 drop
of phenolphthalein, and neutralized with 0.1 N
sodium hydroxide, each add 1 mL of 1 N acetic acid,
and dilute it to 40 mL, then add 10 mL of hydrogen
sulfide, the color of A shold not be darker than the
color of B.

7. TIron: To 5 mL of retaining solution from (1), add
phenolphthalein solution as an indicator, neutralized
with hydrochloric acid, add 2 mL more of
hydrochloric acid, then dilute it with water to 50 mL
as solution A. Take a quantity which same as 0.01mg
Fe of standard iron salt solution (General rule 7001),
add a quantity which same as for netutralizing of
hydrochloric acid, evaporate to dryness in a boiler,
add 2 mL of hydrochloric acid in the residue, dilute
it with water to 50 mL as solution B. Add 50 mg of
ammonium persulfate and 3 mL of ammonium
thiocyanate in the solutions A and B, if the red color
in A is produced, the color should not be darker than
the color of B.

Assay: To 25~30 g of potassium hydroxide, weigh
accurately, dissolve in boiled and cooled water to 500 mL,
mix well. Dilute 25 mL of the solution with boiled and
cooled water to 200 mL, add 5 mL of barium chloride,
shake and stand for several minutes, add phenolphthalein
as an indicator, titrate with 1 N hydrochloric acid, and then
add 2~3 drops of methyl orange, continue titrating to red
color. In the endpoint of phenolphthalein, each mL of 1 N
hydrochloric acid is equivalent to 56.10 mg of KOH. In
the endpoint of methyl orange, each mL of 1 N
hydrochloric acid is equivalent to 69.10 mg of K,COs

Potassium lIodide
Ki molecular weight: 166.01

Potassium Iodide contains 99.0 %~101.5 % of KI,
calculated on the dry basis.

Characteristics:

1. General characteristic: Colorless translucent, white
hexagonal crystal or white powder. Odorless; taste
salty and bitter. Remain constant in exposure to dry air,
deliquescence in the humid air. The solution is neutral
or alkaline to litmus paper.

2. Solubility: Freely soluble in water, especially in hot
water, soluble in glycerol and ethanol.

Identification: the solution of the test specimen meets the
requirements of the tests for potassium and iodide
(General rule 2191).

Impurities and other requirements:

1. Loss on drying: Dry the test specimen at 105°C for 4
hours, the lost should not exceed 1 % of its weight.
(General rule 1733)

2. Alkalinity: Dissolve 1.0 g of the test specimen in 10
mL of freshly boiled and cooled water, and add 0.1 mL
of 0.1 N sulfuric acid and 1 drop of phenolphthalein,
the slightly red color is not produced.
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3. lodate: Dissolve 1.1 g of the test specimen in sufficient
boiled and cooled water without ammonia and carbon
dioxide to 10 mL, and transfer to a colorimetric tube.
Add 1 mL of starch TS and 0.25 mL of 1 N sulfuric
acid, mix, and compare the color with an equivalent
volume control solution contained 100 mg of
potassium iodide, 1 mL of standard iodate solution
(prepare by diluting 1 mL of potassium iodate solution
(1 in 2500) with water to 100 mL), 1 mL of starch TS,
and 0.25 mL of 1 N sulfuric acid. Color produced in
the test solution should not be darker than the control
solution (4 ppm).

4. Limit of nitrate, nitrite, and ammonium: Add 1.0 g of
test specimen in a 40-mL test tube, dissolved with 5
mL of water, add 5 mL of sodium hydroxide and about
200 mg of aluminum wire. Insert a pledget in the upper
portion of the test tube, and place a piece of moistened
red litmus paper on the mouth of the tube. Heat the test
tube in a boiler for 15 minutes, no blue color is on the
paper.

5. Arsenic: Determine by determination of arsenic, the
limit of arsenic is 2 ppm. (General rule 2211)

6. Thiosulfate and barium: Dissolve 500 mg of the test
specimen in 10 mL boiled and cooled water without
ammonia and carbon dioxide, and add 2 drops of
dilute sulfuric acid, no turbidity produce within 1
minute.

7. Total heavy metal: Dissolve 2.0 g of test specimen in
20 mL of water, add 2 mL of dilute acetic acid and
dilute with water to 25 mL. Determine it by limit test
of total heavy metals method I (General rule 6301), the
limit is 10 ppm.

Assay: Take about 500 mg of potassium iodide, weigh
accurately, dissolve in about 10 mL of water, and add 35
mL of hydrochloric acid and 5 mL of chloroform. Titrate
with 0.05 M potassium iodate until the purple color of
iodate vanishes in the chloroform layer, and shake well
after adding each drop. Stand for 5 minutes, if the purple
color is reproduced, titrate with potassium iodate as
described above. Each mL of 0.05 M potassium iodate is
equivalent to 16.60 mg of KI.

Potassium Permanganate

KMnO4 molecular weight: 158.04

Potassium Permanganate contains 99.0 %~100.5 % of
KMnOy, calculated on the dry basis.

NOTE: Handle carefully, potassium permanganate may
cause explosions if it is contacted with organic or other
readily oxidizable substances, either in solution or the dry
state.

Characteristics:

1. Gerneral Characteristics: Dark purple crystals with a
metallic luster. Odorless, slightly sweet, astringent
taste. No change as exposed to air.

2. Solubility: Soluble in water ; freely soluble in boiling
water.

Identification:

1. As solution, dark purplish-red when concentrated and
pink when highly diluted, add sulfuric acid, and then
add the reducing reagent, the color is dissapear.

2. A solution of potassium permanganate shows the
specific reaction of potassium salt and permanganate
(General rule 2191).

Impurities and other requirements: Dry it in silica gel
drying container for 18 hours, the lost weight is not more
than 0.5%.

Assay: To 125 mg of test specimen, weigh accurately,
dissolve in 25 mL of water, add a mixture of 2 mL of
sulfuric acid and 5 mL of water, mix, accurately added 50
mL of 0.1 N oxalic acid, heat to 80°C, titrate with 0.1 N
potassium permanganate. Each mL of 0.1 N oxalic acid is
equivalent to 3.161 mg of KMnOsa.

Silver Nitrate

AgNOs molecular weight: 169.87

Silver Nitrate, powdered, and then dried in the silica gel
desiccator in dark for 4 hours, contains 99.8%~100.5% of
AgNOs.

Characteristics :

1. Gerneral Characteristics: White or colorless crystal,
turn grey or grey black gradully when exposed to
light and store with organic substances.

2. Solubility: Freely soluble in water, more freely
soluble in boiling water, sparingly soluble in ethanol,
freely soluble in boiling ethanol ; slightly soluble in
ether.

Identification:

1. Solution of test specimen (1 in 50) has the reaction to
the tests for silver salt (General rule 2191).

2. To 5 mL of silver nitrate solution (1 in 10) in a test
tube, add 1 drop of diphenylamine, mix, carefully
add sulfuric acid along the tube wall to make the
solution two layers , a deep blue color appears at the
surface between two solutions.

Impurities and other requirements:

1. Clarity, color and pH of solution: Dissolve 2.0 g of
test specimen in 20 mL of water, the solution is clear
and colorless, with pH value 5.5 (General rule 1793).

2. Copper salt: To 5 mL of silver nitrate solution (1 in
10), slowly drop ammonia solution until the
precipitate formed at first is dissolved, and the blue
color should not appear in the solution.

Assay: Powder about 1.0 g of silver nitrate, and dry in the
silica gel desiccator in dark for 4 hours. Weigh accurately
about 700 mg of the dried salt, dissolve in 50 mL of water,
add 2 mL of nitric acid and 2 mL of ferric ammonium
sulfate, and titrate with 0.1 N ammonium thiocyanate.
Each mL of 0.1 N ammonium thiocyanate is equivalent to
16.99 mg of AgNO:s.
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Sodium Alizarinsulfonate

C14H502(OH):SO3 Na.H20 molecular weight: 360.28

Characteristics:

This product is yellow-brown or orange-yellow powder,
easily soluble in water to form a yellow solution, slightly
soluble in ethanol.

Impurities and other requirementss:

Sensitivity: Take three drops of this product (1—100), add
to 100mL of water, and then add 0.5mL of 0.1N sodium
hydroxide solution, the solution should be red. Then add
0.05 mL of 0.1N hydrochloric acid, the solution should be
yellow.

Sodium Bicarbonate
NaHCOs molecular weight: 84.01

Sodium bicarbonate contains 99.0 %-~100.5 % of
NaHCO;3, calculated on the dry basis.

Characteristics:

1. Gerneral Characteristics: White crystalline powder,
odorless, saline taste. Unchanged in dry air, slowly
decompose in moist air. Fresly prepared solution
without shaking is alkaline to litums paper, the
alkalinity will increase after shaking, heating and long
standing.

2. Solubility: Soluble in water, insoluble in ethanol.

Identification: Solution of sodium bicarbonate meets the
requirements of the tests for sodium and for bicarbonate
(General rule 2191).

Impurities and other requirements:

1. Insoluble matter: Dissolve 1.0 g of test specimen in
20 mL of water, it should dissolve completely as a
clear solution.

2. Carbonate: Add 1.0 g of test specimen in 20 mL of
freshly boiled and cooled water without shaking
under 15°C, dissolve. Add 2 mL more of 0.1 N
hydrochloric acid and 2 drops of phenolphthalein, the
pink color should not appear immediately.

3. Ammonium salt: Place 1.0 g of test specimen in a tube
and heat, the odor of ammonia should not be
produced.

4. Loss on drying: Dry 4.0 g of accurately weighed test
specimen, dry in silica gel desiccator for 4 hours, and
the lost weight should not exceed 0.25% (General rule
1733).

5. Arsenic: Dissolve 1.5 g of test specimen in 20 mL of
dilute sulfuric acid (1 in 5), add 35 mL of water,
determine it by the test of arsenic (General rule 2211),
the procedure of adding 20 mL of dilute sulfuric acid
(1 in 5) can be omitted. The limit is 2 ppm.

6. Total heavy metal: Mix 4.0 g of test specimen with 5
mL of water and 19 mL of dilute hydrochloric acid,
boil for 1 minute. Add 1 drop of phenolphthalein, then
drop sufficient ammonium hydroxide till the solution
has a faint pink color. Cool, add 2 mL of dilute acetic
acid and dilute with water to 25 mL. Determine it by

limit tests for total heavy metals I (General rule 6301),
the limit is 5 ppm.

7. Chloride: To 0.35 g of test specimen, determine it by
limit test for chlorides (General rule 2221). If the
turbidity is produced, the concentration should not be
higher than control solution which has 1.5 mL of
0.0010 N hydrochloric acid (150 ppm).

8. Sulfate: To 1.0 g of test specimen, determine it by
limit test for sulfates (General rule 2221). If the
turbidity is produced, the concentration should not be
higher than the control solution which has 0.15 mL of
0.02 N sulfuric acid (150 ppm).

Assay: Weigh accurately about 3 g of sodium bicarbonate,
add 100 mL of water, add methyl orange as an indicator,
titrates with 1 N sulfuric acid. Each mL of 1 N sulfuric
acid is equivalent to 84.01 mg of NaHCOs.

Sodium Bisulfite

NaHSO3 molecular weight: 104.07

This specimen is a mixture of sodium bisulfite and sodium
pyrosulfite. It produces 58.5%~67.4% of sulfur dioxide.

Characteristics:

1. Gerneral Characteristics: Sodium bisulfite is white or
yellow-white crystals, granular powder, with the odor
of sulfur dioxide. It is slowly metamorphism in air.

2. Solubility: Freely soluble in water, slightly soluble in
ethanol.

Identification: Solution of sodium bisulfite meets with
the specify reactions of the tests for sodium and sulfite
(General rule 2191).

Impuritiesand other requirements:

1. Arsenic: Place 500 mg of test specimen, in a 150-mL
beaker, and add 2 mL of nitric acid, evaporated to
dryness in a boiler. Dissolve the residue in 20 mL of
dilute sulfuric acid (1 in 5), transfer to arsenic
generating bottle, dilute it with water to 55 mL,
determine it by determination of arsenic, the limit of
arsenic is 3 ppm.

2. Total heavy metal: Dissolve 1.0 g of test specimen in
10 mL of water, add 5 mL of hydrochloric acid, and
evaporate on a boiler to dryness. Dissolve the residue
in 20 mL of water, add 2 more drops of
phenolphthalein and an appropriate amount of 1 N
sodium hydroxide until the pink color is produced.
Add 2 mL of dilute acetic acid and water to make 25
mL, determine it by determination of total heavy
metals (General rule 6301), the limit of total heavy
metals is 20 ppm.

3. lIron: To 500 mg of test specimen, add 2 mL of
hydrochloric acid, evaporate to dryness in a boiler.
Dissolve the residue in 2 mL of hydrochloric acid and
20 mL of water, add several drops of bromine
solution, remove bromine by boiling, cool, dilute
with water to 25 mL, and add 50 mg of ammonium
persulfate and 5 mL of ammonium thiocyanate. If the
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red color is produced, the color should not be darker
than the color of the control solution of iron standard
solution added with 0.025 mg of Fe (50
ppm).(General rule 2191)

4. Lead: Dissolve 1.0 g of test specimen in 10 mL of
water, add 5 mL of hydrochloric acid, evaporated to
dryness in a boiler, dissolve the residue in 20 mL of
water, determine it by determination of lead (General
rule 2251), the limit of lead is 10 ppm.

Assay: Place 200 mg of accurately weighed sodium
bisulfate in a glass-stopper bottle, accurately add 50.0 mL
of 0.1 N iodine solution, stopper, stand for 5 minutes. Add
1 mL of hydrochloric acid, add starch TS as an indicator,
titrate the excess iodine with 0.1 N sodium thiosulfate.
Each mL of 0.1 N iodine is equivalent to 3.203 mg of SO,

Sodium Borohydride

NaBH4 molecular weight: 37.83

Characters: White crystalline lump. Very freely soluble
in water, soluble (react) in methanol, it decomposes
quickly by boiling.

Assay:

Potassium iodate solution (0.25 N) : Dissolve 8.917 g of
accurately weighed potassium iodate which is dried at
110°C to constant weight in 1000 mL of water.

Procedure: Dissolve accurately weighed 500 mg of
sodium borohydride in 125 mL of sodium hydroxide (1 in
5) in a 250-mL volumetric flask, and add water to its
volume, mix well. To 10 mL of the solution, transfer it to
a 250-mL iodine bottle, add 35.0 mL of potassium iodate
solution, and mix well. Add 2.0 g of potassium iodide and
add 10 mL of dilute sulfuric acid (1 in 10), stopper, and
stand 3 minutes in the dark. Add 3 mL of starch TS, titrate
with 0.1 N sodium thiosulfate to end point. Correct it by a
blank test. Calculate the content of NaBHs (mg) as
formula below, the content should not lower than 98 %.

{ ((35.0)(0.25) ) —0.1V }4.729
V: mL of 0.1 N sodium thiosulfate.

Sodium Carbonate
Na.CO3z * H20

It contains 99.5% ~ 100.5% of Na,COs, calculated on the
dry basis.

molecular weight: 124.01

Characteristics:

1. Gerneral Characteristics: Colorless crystals or white
crystalline powder. Odorless, with no change in the
air. It removes crystal water in dried air above 50°C,
and becomes anhydrous above 100C.

2. Solubility: Freely soluble in water, more freely
soluble in boiling water.

Identification:
1. The solution (1 in 10) is strong alkaline reaction with

phenolphthalein solution.
2. The solution (1 in 10) meets to the tests for sodium
and carbonate (General rule 2191).

Impurities and other requirements:

1. Water: Dry about 2.0 g of test specimen at 105°C for
1 hour, the loss weight is about 12%~15%. (General
rule 1921)

2. Arsenic: Dissolve 500 mg of test specimen in 20 mL
of dilute sulfuric acid (1 in 5), add 35 mL of water,
determine it by determination of arsenic (General rule
2211), the step of adding 20 mL of dilute sulfuric acid
(1 in 5) can be omitted, the limit of arsenic is 3 ppm.

3. Total heavy metal: Dissolve 1.0 g of test specimen in
10 mL of water, add 7.5 mL of dilute hydrochloric
acid, boil, add 1 drop of phenolphthalein, and drop
sodium hydroxide until the solution is faint pink.
Cool, add 2 mL of dilute acetic acid and water to 25
mL, then determine it by determination of total heavy
metals method I (General rule 6301), the limit of
total heavy metals is 10 ppm.

Assay: Weigh accurately 2 g of the test specimen, place it
in a flask, dissolve in 50 mL of water, add methyl orange
as an indicator, titrates with 1 N sulfuric acid. Each mL of
1 N sulfuric acid is equivalent to 52.99 mg of Na,COs.

Sodium Hydroxide
NaOH

Sodium hydroxide contains not less than 97 %, of NaOH,
including not more than 2.5 % of Na,COs.

molecular weight: 40.00

Characteristics: White fused lumps, small pellets, sticks,
or other forms. It easily absorbs carbon dioxide and water
in air.

Impurities and other requirements:

1. Test solution: Dissolve 50.0 g+ 0.1 g of test specimen
in freshly boiled and cooled water, cool, dilute it to
500 mL.

2. Chloride: The content of Cl in 10 mL of test specimen
should not exceed 0.05 mg (0.005 %). (General rule
7001)

3. Nitrogen compounds: Place 20 mL of the test solution
in a distillation flask, add 50 mL of water contained
no ammonia, determine it by anhydrous sodium
sulfate (5) (General rule 7001) the color should not be
darker than 10 mL of test solution added with 0.01 mg
of N (the solution made by NH.CI).

4. Phosphate: To 20 mL of the test solution add 5 mL of
hydrochloric acid, and evaporate to dryness in a boiler.
The POg4in residue should not exceed 0.02 mg (0.001
%). (General rule 7001)

5. Sulfate: To 20 mL of the test solution, add 5 mL of
hydrochloric acid, evaporate to dryness in a boiler,
dissolve the residue in 1 mL of 1 N hydrochloric acid,
add an appropriate amount of water to 25 mL, and
filter if necessary. Add 2 mL of barium chloride to the
filtrate. If the turbidity is produced, it should not be
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darker than the control solution added 0.1 mg of SOa.
(General rule 7001)

6. Ammonia precipitate: Dissolve 10.0 g of test
specimen in 100 mL of water, add a mixture of 12 mL
of sulfuric acid and 12 mL of water, and evaporate it
until the fume of SOs is produced. Cool, dissolve the
residue in 130 mL of hot water, add 2 drops of methyl
red, and drop ammonia solution until the yellow color
is produced. Boil, filter the insoluble substance if
present, rinse the filtered residue with hot water
completely, ignite and weigh, the weight of the
residue should not exceed 2 mg (0.02 %).

7. Total heavy metal: To 50 mL of the test solution, add
10 mL of nitric acid carefully, evaporate to dryness
on a small flame. Dissolve the residue in 20 mL of
water, add 1 drop of phenolphthalein, neutralize with
0.1 N sodium hydroxide, add 1 mL more of 1 N acetic
acid, dilute it to 40 mL with water, and add 10 mL of
hydrogen sulfide. The color should not be darker than
the color of control solution added with 10 mL of the
test solution and 0.12 mg of Ag (the standard solution
made by AgNOs).

8. Iron: To 5 mL of the test solution, add phenolphthalein
solution as an indicator, neutralize with hydrochloric
acid, add 2 mL more of hydrochloric acid, and dilute
it to 50 mL(S). To other solution which is equivalent
to 0.01lmg of Fe (General rule 7001), add same
volume of hydrochloric acid which is used for
neutralizing the test specimen. Evaporate to dryness
in a boiler, transfer the residue by 2 mL of
hydrochloric acid, and dilute it to 50 mL (C). To each
S and C add 50 mg of ammonium persulfate and 3 mL
of ammonium thiocyanate. If the color is produced in
S, it should not be darker than the color of C.

Assay: Dissolve about 25.0~30.0 g of accurately weighed
sodium hydroxide, dissolve it in freshly boiled and cooled
water to 1000 mL. To 50 mL of this solution, dilute it with
freshly boiled and cooled water to 200 mL, add 5 mL of
barium chloride, stopper, and stand for 5 minutes. Add
phenolphthalein as an indicator, and titrate with 1 N
hydrochloric acid until the pink color disappears, add 2~3
drop of methyl orange as an indicator, and continue the
titration until a persistent pink color is produced. Each mL
of 1 N hydrochloric acid is equivalent to 40.00 mg of
NaOH in the first titration, and each mL of acid consumed

is equivalent to 53.00 mg of Na,COj3 in the second titration.

Sodium Lauryl Sulfate
Synonyms: Sodium Dodecyl Sulfate

Sodium lauryl sulfate is a mixture of sodium alkyl sulfates
consisting mainly of sodium lauryl sulfate
CH3(CH2)10CH,0S0OsNa. The combined content of
sodium chloride and sodium sulfate should not exceed 8
%.

Characteristics:
1. Gerneral Characteristics: White or slightly yellow
crystals, it has slightly odor.

2. Solubility: Freely soluble in water, the solution has an
opalescent.

Identification:

1. Solution of test specimen (1 in 10) meets with the
tests for sodium (General rule 2191).

2. Solution of test specimen (1 in 10) is added with
hydrochloric acid to acidity, boil for 20 minutes,
meets with the tests for sulfate (General rule 2191).

3. To 200 mg of the residue obtained in total alcohol
content, add 4 mL of solution made with 100 mg of
bromine in 100 ml of carbon tetrachloride, vortex
shaking, add 300 mg of N-bromosuccinimide, and
heat in a boiler at 80°C for 5 minutes, a red color is
produced.

Impurities and other requirements:

1. Alkalinity: Dissolve 1.0 g of test specimen in 100 mL
of water, add phenol red, and titrate with 0.1 N
hydrochloric acid, not more than 0.6 mL of acid is
used for neutralization.

2. Arsenic: Determine the test specimen by
determination of arsenic (General rule 2211), the
limit of arsenic is 3 ppm.

3. Total heavy metal: Dissolve 500 mg of test specimen
in 24 mL of water, and add 1 mL of dilute acetic acid.
Determine it by determination of total heavy metals
method 1 (General rule 6301), the limit of total
heavy metals is 20 ppm.

4. Sodium chloride: To 5.0 g of accurately weighed test
specimen, dissolve in 50 mL of water, add dilute
nitric acid (1 in 20 ), the solution should be neutral to
litmus paper. Add 2 mL of potassium chromate, and
titrate with 0.1 N silver nitrate. Each mL of 0.1 N
silver nitrate is equivalent to 5.844 mg of sodium
chloride.

5. Sodium sulfate: Place accurately weighed 1.0 g of
test specimen in a 400-mL beaker, add 10 mL of water,
heat and stir until it dissolves completely. Add 100
mL of ethanol in this hot solution, stopper, and heat
at a temperature just below the boiling point for 2
hours. Filter through a Gooch crucible while hot, and
wash the residue with 100 mL of boiled ethanol.
Dissolve the residue by washing with 150 mL of
water, and collect the solution in a beaker. Add 10 mL
of hydrochloric acid, heat to boil, add 25 mL of
barium chloride TS, and stand overnight. Filter the
barium sulfate by a tared filter crucible, and wash the
residue until there is no chloride ion left, dry the
precipitate, ignite and weigh. The quantity of barium
chloride multiply 0.6086 is equivalent to the quantity
of Na,SOq,

6. Unsulfated alcohol: Dissolve about 10.0 g of
accurately weighed test specimen in 100 mL of water,
and add 100 mL of alcohol. Transfer the solution to a
separator, and extract with 50-mL of hexane three
times. If an emulsion forms, add sodium chloride to
promote separation. Combine the hexane extract, and
wash with 50-mL of water three times, and dehydrate
with anhydrous sodium sulfate. Filter the hexane
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extract into a tared beaker, evaporate on a boiler until
the odor of hexane no longer is perceptible, dry the
residue at 105°C  for 30 minutes, cool and weigh. The
weight of the residue should not exceed 4.0% of the
weight of the sodium lauryl sulfate.

7. Total alcohol: Transfer about 5.0 g of accurately
weighed of the test specimen to an 800-mL Kjeldahl
flask, and add 150 mL of water, 50 mL of
hydrochloric acid, and a few zeolites. Attach a reflux
condenser to the Kjeldahl flask, heat carefully to
avoid excessive frothing, and then boil for about 4
hours. Cool, rinse the condenser with ether, collect
the solution in the flask, and transfer the solution to a
500-mL separator, rinsing the Kjeldahl flask twice
with ether and adding the ether washings to the
separator. Extract the solution with 75-mL of ether
two times, combine ether extracts in a tared beaker,
evaporate the extracts on a boiler, dry the residue at
105°C for 30 minutes, cool, and weigh. The residue
represents the total quantity of alcohols, and not less
than 59.0% of the weight of sodium lauryl sulfate.

Sodium Nitrite
NaNO:2

Sodium Nitrite contains more than 97.0 % of NaNO»,
calculated on the dry basis.

molecular weight: 69.00

Characteristics:

1. Gerneral Characteristics: White or faint yellow
granular powder, or white lumps or rods. Odorless,
taste salty. It deliquescences in air. The solution has
alkali reaction with litmus papers.

2. Solubility: Dissolve 1.0 g of test specimen in 1.5 mL
of water, sparingly soluble in ethanol.

Identification: Solution of the test specimen meets with
the tests for sodium and nitrite (General rule2191).

Impurities and other requirements:

1. Loss on drying: Dry the test specimen for 4 hours in
a sulfuric acid desiccator, loss not more than 1 % of
its weight (General rule 1733).

2. Arsenic: Determine the test specimen by
determination of arsenic (General rule 2211), the
limit of arsenic is 5 ppm.

3. Total heavy metal: Dissolve 1.0 g of test specimen in
6 mL of dilute hydrochloric acid, and evaporate on a
boiler to dryness. Crush the residue to a coarse
powder, and continue heating on the boiler until the
odor of hydrochloric acid is no longer perceptible.
Dissolve the residue in 23 mL of water, and add 2 mL
of dilute acetic acid, determine it by determination of
total heavy metals method I (General rule 6301), the
limit of total heavy metals is 20 ppm.

Assay: Dry the test specimen for 4 hours in a sulfuric acid
desiccator, weigh accurately 1 g, place it in a 100-mL
volumetric flask, add an appropriate amount of water and
make to 100 mL. Accurately take 10 mL of the solution,

add into a mixture of 50.0 mL of 0.1 N potassium
permanganate, 100 mL of water, and 5 mL of sulfuric acid.
When adding the sodium nitrite solution, immerse the tip
of the pipette beneath the surface of the permanganate
mixture. Heat the liquid to 40°C, stand for 5 minutes, and
add 25.0 mL of 0.1 N oxalic acid. Heat the mixture to
about 80°C, and titrate with 0.1 N potassium
permanganate. Each mL of 0.1 N potassium permanganate
is equivalent to 3.450 mg of NaNO,.

Dibasic Sodium Phosphate

NazHPO4 ¢« 7H20

Dibasic sodium phosphate contains 98.0 %~100.5 % of
Na,HPOy, calculated on the dry basis.

molecular weight: 268.08

Characteristics:

1. Gerneral Characteristics: Colorless or white granule.
Odorless, taste salty. It loses the hydration water in
warm, dry air. It has alkali reaction to
phenolphthalein solution. The pH value of 0.1 M
solution is 9.5.

2. Solubility: Freely soluble ina water, very slightly
soluble in ethanol.

Identification: Solution of test specimen (1 in 20) meets
with the tests for sodium and phosphate. (General rule
2191)

Impurities and other requirements:

1. Loss on drying: Dried the test specimen for 12 hours
at 105°C, the loss weight is 43 %~50 %. (General rule
1733)

2. Insoluble matter: Dissolve 10.0 g of Na,HPO4in 100
mL of hot water, filter through a tared filter crucible,
wash the residue with hot water, and dry at 105°C for
2 hours, the weight of the residue obtained should not
exceed 20 mg.

3. Chloride: Determine 1.0 g of Na,HPO4 by limit test
for chlorides (General rule 2221). If the turbidity is
produced, the concentration should not be higher
than control solution which has 0.4 mL of 0.02 N
hydrochloric acid (280 ppm).

4. Sulfate: Determine 200 mg of Na,HPOj4 by limit test
for sulfates (General rule 2221). If the turbidity is
produced, the concentration should not be higher
than control solution which has 0.2 mL of 0.02 N
sulfuric acid (1000 ppm).

5. Arsenic: Dissolve 1.25 g Na,HPO, in water,
determine it by determination of arsenic (General
rule 2211), the limit of arsenic is 8 ppm.

6. Total heavy metal: Dissolve 2.0 g of Na,HPO4in 10
mL of water, add 4 mL of dilute acetic acid and water
to 25 mL, determine it by determination of total
heavy metals method I (General rule 6301), the
limit of total heavy metals is 10 ppm.

Assay: To 6.5 g of the test specimen which had heated
105°C for 12 hours, weigh accurately, place it in a 250 mL
beaker, add 50.0 mL of 1 N hydrochloric acid and 50 mL
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of water, stir until dissolved, titrate with 1 N sodium
hydroxide by the potentiometric titration to about pH 4,
record the buret reading. Calculate the volume A which
the test specimen used to titrate 1 N hydrochloric acid.
Continue the titration with 1 N sodium hydroxide to the
inflection point at about pH 8.8, record the buret reading,
and calculate the volume of 1 N sodium hydroxide
required in the titration between the two inflection points
(pH 4 to pH 8.8). When A is equal to or less than B, each
mL of the volume A of 1 N hydrochloric acid is equivalent
to 142.0 mg of Na,HPO4. When A is greater than B, each
mL of the volume 2B minus A of 1 N sodium hydroxide is
equivalent to 142.0 mg of Na,HPOa.

Sodium Sulfate, Anhydrous

Naz2S04 molecular weight: 142.05

Characteristics: White powder, odorless, it absorbs
moisture in air, approach to 12%, soluble in 6 times of
water, insoluble in ethanol or other organic solvent.

Impurities and other requirements:

1. Insoluble matter: Not more than 1.0 mg (0.01 %).

2. Residue on ignition: To 2 g of the test specimen,
weigh accurately, place in a dish, ignite it in a small
flame, the losing weight should not exceed 10 mg
(0.5 %).

3. Acidity or alkalinity: Dissolve 5.0 g in 50 mL of
freshly boiled and cooled water, add 3 drops of
phenolphthalein, the pink color is not produced.
Titrate with 0.1 N sodium hydroxide until the pink
color is produced, the consumption of the alkali
solution should not exceed 0.05 mL.

4. Chloride: Not more than 0.03 mg of Cl in 1 g of the
test specimen (0.003 %). (General rule 7001)

5. Nitrogen compound: Determine by the determination
of the nitrogen compound in potassium sulfate
(General rule 7001). The color of the test specimen
should not be darker than the color of the control
solution added with 0.01 mg of N (the standard
solution made by the NH4Cl).

6. Arsenic: The limit of arsenic in 1 g of the test
specimen is 4 ppm. (General rule 2211)

7. Calcium, magnesium and ammonia precipitate:
Dissolve 5.0 g of the test specimen in 75 mL of water,
add 5 mL of ammonium oxalate, 2 mL of ammonium
phosphate and 10 mL of ammonia solution, stand
overnight. If the precipitate is produced, filter, rinse
with ammonia solution (2.5 %), ignite it to constant
weight, the residue should not exceed 1.5 mg (0.03
%).

8. Total heavy metal: The limit of total heavy metals in
the test specimen is 5 ppm. (General rule 7001)

9. TIron: 1.0 g of the test specimen should not contain
more than 0.01 mg of Fe (General rule 7001).

Sodium Thiosulfate

a252035H20 molecular weight: 248.19

Characteristics: Colorless crystal, white crystalline
powder or granule. 1.0 g sodium thiosulfate soluble in 0.5
mL water and practically insolusoble in ethanol.

Impurities and other requirements:

1. Insoluble matter: Not more than 1.0 mg of insoluble
matter in 20.0 g of Na»S;03 (0.005%) (General rule
7001).

2. Acidity or alkalinity: Take 5.0 g of the test specimen,
dissolve in 50 mL of freshly boiled and cooled water,
and add 3 drops of phenolphthalein, there is no pink
color in the solution. Add 0.05 mL of 0.1 N sodium
hydroxide and the solution should be pink.

3. Sulfate and sulfite: Dissolve 1.0 g of the test
specimen in 50 mL of water, add an appropriate
amount of 0.1 N iodine solution until the slightly
yellow is produced, dilute it to 100 mL, and mix well.
To 10 mL of the solution add 0.5 mL of 1 N
hydrochloric acid and 2 mL of barium chloride. If the
turbidity is produced, the concentration should not be
higher than the control solution added 0.1 mg of SO4
(General rule 7001).

4. Sulfide: Dissolve 1.0 g of the test specimen in 10 mL
of water, add 0.5 mL of alkaline lead acetate (prepare
by adding an appropriate amount of sodium
hydroxide (1 in 10) into lead acetate solution (1 in 10)
until the precipitate which forms at first is completely
dissolved), the dark color should not be produced
within 1 minute.

Sulfuric Acid
H2S04
Sulfuric Acid contains 95%~ 98% of H,SO4 by weight.

molecular weight: 98.08

Characteristics: Colorless and odorless oily liquid.

Impurities and other requirements:

1. Color: Shake the test specimen in the container. Place
10 mL of the test specimen in a 150 mm x 20 mm
tube, compare with the other tube added with water,
both liquids are clear and with no suspended matter.
Compare the colors of two liquids under transmitted
light, it should be no difference, carefully dilute the
test solution to 2 N for comparison and it should be
clear.

2. Residue on ignition: Place 55 mL of the test specimen
in a platinum dish, evaporate to dryness, ignite for 5
minutes, cool and weigh, the weight of the residue
should not exceed 0.5 mg (0.0005 %). Retain the
residue for later use.

3. Chloride: Dilute 5 mL of test specimen carefully with
water to 50 mL, cool, add 1 mL of dilute nitric acid
and 1 mL of silver nitrate. If the turbidity is produced,
the concentration should not be higher than the
control solution added 0.005 mg of Cl (General rule
7001).
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4. Nitrate: To 10 mL of test specimen, add to 5 mL of
water containing 0.1 mL of indigo carmine TS
solution, the blue color is not vanish within 5 minutes.

5.  Ammonium salt: Place 1.6 mL (about 3.0 g) of the
test specimen in a flask contained 30 mL of cold water,
cool in ice, carefully add 20 mL of sodium hydroxide
(1 in 10), keep at low temperature, cool in ice again,
add 20 mL of sodium hydroxide. Connect the flask to
the condenser, and immerse the outlet of the
condenser in 10 mL of water contained 2 drops of
dilute hydrochloric acid, heat and distill. Collect 35
mL of distillate, add 2 mL of sodium hydroxide (1 in
10), dilute it to 50 mL, add 2 mL of alkali mercuric
potassium iodide, the color should not be darker than
the control solution added with 0.01 mg of NH;
(prepared with NH4Cl).

6. Arsenic: To 55 mL of test specimen, add 3 mL of
nitric acid, concentrate to 10 mL, cool. Carefully
dilute with 20 mL of water, and concentrate to about
5 mL, cool, carefully dilute the residue with 20 mL of
water. The limit of arsenic is 0.04 ppm (General rule
2211).

7. Total heavy metal: To 11 mL (20.0 g) of the test
specimen, gradually add in a small quantity of water
contained 10 mg of sodium carbonate, heat to
dryness by a small flame, add 1 mL of nitric acid,
evaporate to dryness in a boiler. Dissolve the residue
in 20 mL of water, add phenolphthalein solution as
an indicator, and neutralized with 0.1 N sodium
hydroxide. Add 1 mL of dilute acetic acid, dilute to
40 mL. To other 0.02 mg of Pb (General rule 7001),
add 1 mL of dilute acetic acid, dilute to 40 mL as a
control solution. Add 10 mL of hydrogen sulfide in
each of the test solution and the control solution, the
color of test solution should not be darker than
control solution (1 ppm).

8. Iron: To the residue of (2), add 2 mL of hydrochloric
acid, cover with a watch glass, heat for 15 to 20
minutes in a boiler, then remove the watch glass and
evaporate to dryness. Dissolve the residue in 20 mL
of hydrochloric acid, dilute it to 100 mL, the limit of
Fe should not exceed 0.02 mg (1 ppm) in 20 mL of
the solution. (General rule 7001)

9. Readily oxidizable substance: To 20 mL of test
specimen, carefully add in 60 mL of water, cool to 25
C, add 0.05 mL of 0.1 N potassium permanganate,
the pink color is produced, the color should not
vanish within 5 minutes (0.0005 % of SO,).

Assay: Place about 1 mL of sulfuric acid in an accurately
weighed glass-stopper flask. Dilute with 25 mL of water,
cool, add methyl red as an indicator, and titrate with 1 N
sodium hydroxide. Each mL of 1 N sodium hydroxide is
equivalent to 49.04 mg of H,SOs.

Tetrahydrofuran
C4HsO molecular weight: 72.21

1. General Charateristics: Colorless liquid, with a
special stimulative odor, miscible with water and

organic solvent. When mix with water, it release
small amount of heat and reduce volume slightly,
when mix with chloroform a mass quantity of heat is
produced. Adding some suitable preservatives
reduces the production of peroxides, the quantity of
the preservatives should not exceed 0.1%, and label
the concentration and name. Store in a small air-
tight container, avoid light.

2. Specific gravity: The specific gravity is 0.884 ~

0.886.

Boiling point: The boiling point is 65 ~ 66°C.

4. Acidity: Mix 5.00 mL of test specimen with 10 mL
of water, add 1 drop of methyl red, if the pink color
is produced, titrate with 0.02 N sodium hydroxide,
not more than 0.25 mL of alkali solution is used.

w

Impurities and other requirements:

1. Water: Determine by the Karl Fischer’s method
(General rule 1921), water content is not more than
0.1 %.

2. Residue on evaporation: Evaporate 10 mL (12.0 g )
of the test specimen to dryness in a boiler, dry at 105
‘C for 1 hour and weigh. The residue with
preservative should not exceed 2 mg, without
preservative should not exceed 1 mg.

Toluene

CsHsCHs molecular weight: 92.14

Characteristics: Colorless and flammable liquid, strong
refractivity, insoluble in water, miscible with ethanol,
chloroform, carbon disulfide, petroleum benzine, the
specific gravity is about 0.865.

Impurities and other requirements:

1. Distillation range: To 100 mL of test specimen, distill
it by determination of boiling point method II
(General rule 1003), the distillate should be 95 % or
above at 110~111°C.

2. Residue on evaporation: Place 115 mL of the test
specimen in a boiler, evaporate to dryness, dry at 120
‘C for 30 minutes, the weight of the residue should
not exceed 1.0 mg (0.001 %).

3. Sulfide: Determine it by test of benzene (General rule
7001), the weight of the residue should not exceed 1.2
mg (0.003 % of S).

4. Readily carbonizable substance: To 15 mL of test
specimen, add 50 mL of sulfuric acid, shake for 15 to
20 seconds, stand for 15 minutes, the layer of the test
specimen is colorless, the color of sulfuric acid
should not be darker than the color of a mixture with
colorimetric standard solution and water (1:2). Each
1000 mL of colorimetric standard solution contains
5.0 g of CoCl; + 6H,0, 40.0 g of FeCl; - 6H,0 and 20
mL of hydrochloric acid.

5. Water: Place a small quantity of test specimen
(NOTE: Avoid absorb any moisture in the air) in a
dried tube, stopper. Cool in ice, and the turbidity
should not be produced after 3 minutes.
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Triketohydrindene Hydrate (Ninhydrin)

CoH403 » H20 molecular weight: 178.15

Characteristics: White or brown-white crystals or
crystalline powder, the powder is soluble in water or
ethanol, slightly soluble in ether and chloroform. Heat it
to 100°C, it changes to red.

Impurities and other requirements:

1. Melting point: The melting point is 240~245%C, the
crystal structure decomposes immediately, before
measuring, the heat-transfer fluid should heat to
220°C (General rule1005).

2. Residue on ignition: Ignite 100 mg of the test
specimen, no residue should be retained.

3. Sensitivity: Dissolve 10 mg of glycine in 25 mL of
water, take 1 mL of the solution, add to a mixture
solution of sodium acetate 50 mg and water 2 mL,
then add 0.2 mL of a mixture of water 1 mL and test
specimen 5 mg, boil for 1~2 minutes, violet color is
produced, stand for several minutes and the color
becomes deeper.

Vanillin
CgHsOs

Vanillin contains 97.0%~103.0% of CsHgOs3, calculate on
the dry basis.

molecular weight: 152.15

Characteristics:

1. General Characteristics: White and slightly yellow
needle-like crystals or crystalline powder. Odor like
vanillin. Deteriorated under light, the solution is acid
to litmus papers.

2. Solubility: Slightly soluble in water; freely soluble in
ethanol, chloroform, ether, and alkali metal
hydroxides; soluble in glycerol and hot water.

3. Melting point: The melting point is 81~83 °C .
(General rule 1005)

Identification:

1. Determined the test specimen and standard solution
by determination of spectrophotometry potassium
bromide pallet method (General rule 1197)(NOTE:
dry at silica gel desiccator for 4 hours before carry
out the determination), both solutions should obtain
the greatest absorption at the same wavelength by the
same method.

2. Prepare vanillin methanol solution (1 in 125,000) as
the test solution. Determine both standard and test
solution by the determination of ultraviolet
spectrophotometry (General rule 1197). For the test
and standard solution, they respectively show the
highest and the lowest absorption at the same
wavelength.

Impurities and other requirements:

1. Loss on drying: Dry the test specimen in silica gel
desiccator for 4 hours, the weight loss is not more
than 1%.(General rule 1733)

2. Residue on ignition: After igniting, the residue is not
more than 0.05%. (General rule 2281)

Assay:

1. Standard Solution: Dissolve an accurately weighed
quantity of standard vanillin in methanol, and dilute
with methanol to obtain a standard solution with the
concentration of about 8 ug per mL.

2. Test solution: Place about 100 mg of accurately
weighed vanillin to a 250-mL volumetric flask, add
methanol to volume, and mix. Pipette 2.0 mL of this
solution into a 100-mL volumetric flask, add
methanol to volume, and mix.

3. Assay: Put both test and standard solutions in 1-cm
cells. Determine the absorbance with a suitable
spectrophotometer at the wavelength near 308 nm
where has maximum absorbance, use methanol as the
blank, test and get the absorbance. Calaulate the
quantity of CgHsOs in mg, in the test specimen, taken
by the formula:

12.5C (Au/ As)

C: is the concentration, in pg per mL, of vanillin in the
standard solution.

Ay: the absorbance of the solution of test solution.

As: the absorbance of the solution of standard solution.

Aluminium Trichloride
AlIC13

White or slightly yellow crystals or a crystalline powder;
odor likes hydrochloric acid, fuming in air; the sample is
exothermal greatly or even explosion in contact with
water, hygroscopic, corrosive. Soluble in water or ether.

molecular weight: 133.34

Aluminium Nitrate

AI(NO3)3 - 9H20 molecular weight: 375.13

White crystals, hygroscopic, induce combustion and
explosion when heat with organic substances. Freely
soluble in water and ethanol; very slightly soluble in
acetone; insoluble in ethyl acetate or pyridine.

Ammonium Reineckate

NH4Cr(NH3)2(SCN)4 - H20
354.45

molecular weight:

Red or dark red crystals; dissociate in water with
formation of hydrogen cyanide which brings blue color.
Soluble in hot water and ethanol; slightly soluble in water.

Citric Acid
C¢HsO7 - H20 molecular weight: 210.14

White crystal or granule, easily lose the hydration water,
hygroscopic. Freely soluble in water or ethanol.
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Cupric Chloride

CuCl: - 2H:0 molecular weight: 170.48

Slightly blue-green crystal. Soluble in water, ethanol and
methanol; slightly soluble in acetone or ethyl acetate.

3, 5-Dinitrobenzoic Acid

C7H4N2056 molecular weight: 212.12

White or slightly yellow crystal, volatilize with water
vapor. Freely soluble in ethanol and glacial acetic acid,
slightly soluble in water, ether, benzene and carbon
disulfide.

Ethyl Formate

HCOOC:Hs molecular weight: 74.08

Low viscosity, flammable liquid; stimulate skin and
mucous; anesthetic in high concentration. Miscible with
ether and ethanol, soluble in 10 times of water and
gradually decomposes into formic acid and ethanol.

Ferric Chloride

FeCl; - 6H20 molecular weight: 270.30

Brown-yellow or orange-yellow crystalline lumps, freely
hygroscopic. Freely soluble in water, ethanol, acetone,
ether or glycerol.

Methyl Ethyl Ketone

CH3COC:Hs molecular weight: 72.11

Colorless liquid, freely soluble in water and ethanol.

Perchloric Acid

HCI104 molecular weight: 100.46

Colorless clear liquid, strong oxidant, very hygroscopic,
corrosive and volatile. Miscible with water.

Phenol

CsHsOH molecular weight: 94.11

Colorless or slightly red needle crystals or a crystalline
lump; special odor; corrode to skin and mucous; gradually
darken under light and on air; hygroscopic. Freely soluble
in ethanol, choroform, ether, glycerol, fatty oil, and
volatile oil, soluble in water.

Thymolphthalein (Indicator)

CsH3004

This product is a white to slightly yellow crystalline
powder, insoluble in water, soluble in ethanol or alkali
metal hydroxide solution. The color change range is from
pH 9.3~10.5 and from colorless to blue.

molecular weight: 430.55

Trinitrophenol

CsH3N307 molecular weight: 229.11

Slightly yellow crystal; odorless; with a bitter taste. When
the dry test specimen encounters strong heat, hit or friction,
it will violently explode. Soluble in hot water, ethanol or
benzene.

(7003) Test Solutions (TS)

For the preparation of test solutions, use reagents of the
quality described under reagents. The symbol “* in
superscript form is used to provide a notice that the test
solution also being used as an indicator solution.

Aluminium Trichloride TS
Dissolve 1.0 g of aluminium trichloride in alcohol to make
100 mL.

Ammonia TS (6N Ammonium hydroxide solution)

To 400.0 mL of concentrated ammonium solution add
water to make 1000 mL. It contains between 9.5% and
10.5% of NHa.

Ammonia TS, Stronger
(Concentrated ammonium solution)

Dissolve ammonia prepared by heating a mixture of
calcium hydroxide and ammonium chloride or by Haber
Process in water. It contains between 27.0% and 30.0% of
NHa.

NOTE: Use care in handling concentrated ammonium
solution because of the caustic nature of the solution
and the irritating properties of its vapor. Do not taste
it, and avoid inhalation of its vapor. Cool the
container well before opening, and cover the closure
with a cloth or similar material while opening.

Description:

1. General description: Clear, colorless solution with
characteristic ammonia odor. Upon exposure to air it
loses ammonia rapidly. It is strongly basic.

2. Specific Gravity: 0.90 (General rule 1841).

Identification:

Dense white fumes are produced when holding a glass rod
moistened with hydrochloric acid near the surface of the
sample solution.

Impurities and other requirements:

Dilute 1 volume of the sample solution with 1.5 volume

of water, perform the following tests using this solution as

the test solution, and their compliance should meet the
requirements.

1. Nonvolatile residue: Evaporate 10.0 mL of the
sample solution in a tared platinum or porcelain dish
to dryness, and dry the residue at 105°C for 1 hour.
The mass of the residue is not more than 2.0 mg.
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2. Heavy metals: Evaporate 5.0 mL of the sample
solution to dryness on a water bath, add 1.0 mL of
dilute hydrochloric acid to the residue, and evaporate
to dryness. Dissolve the residue in 2.0 mL of dilute
acetic acid, add water to make 25 mL, and perform
the test of method | of determination of total heavy
metals in general rule 6301 by using this solution as
the test solution. The heavy metals limit is 5.0 ppm.

3. Readily oxidizable substances: To 10.0 mL of the
sample solution add a slightly excess of dilute
sulfuric acid, and add 0.10 mL of 0.1 N potassium
permanganate. The red color of the potassium
permanganate does not disappear within 10 minutes.

Assay:

Weigh accurately a glass-stoppered flask containing about
15 mL of water, and transfer about 2 mL of the sample
solution into the flask. Insert the stopper, mix, and again
weigh to obtain the weight of the specimen. Adding
methyl red TS as the indicator, titrate with 1 N sulfuric
acid. Each mL of 1 N sulfuric acid is equivalent to 17.03
mg of NHj.

Ammonium Molybdate TS

Dissolve 6.5 g of finely powdered molybdic acid in a
mixture of 14 mL of water and 14.5 mL of concentrated
ammonium solution. Cool the solution, and add slowly,
with stirring, to a well-cooled mixture of 32 mL of nitric
acid and 40 mL of water. Allow to stand for 48 hours, and
filter through asbestos.

This solution deteriorates upon standing and is unsuitable
for use if, upon the addition of 2 mL of dibasic sodium
phosphate TS to 5 mL of the solution, an abundant yellow
precipitate does not form at once or after slight warming.
Store in the dark. If a precipitate forms during storage, use
only the clear supernatant.

P-Anisaldehyde Sulfuric Acid TS
(4-Methoxy Benzaldehyde-Sulfuric acid TS)

To 0.5 mL of 4-methoxy benzaldehyde add 0.1 mL of
glacial acetic acid, 0.5 mL of concentrated sulfuric acid
and 9 ml of ethanol, and mix well. Prepare this solution
fresh.

Antimony Trichloride TS

Dissolve 20.0 g of antimony trichloride in chloroform to
make 100 mL, and filter if necessary.

Bromocresol Blue TS

Dissolve 50.0 mg of bromocresol green in 100 mL of
alcohol, and filter if necessary. For use in pH
measurement, dissolve 50.0 mg of bromocresol green in
1.4 mL of 0.05 N sodium hydroxide, and dilute with
recently boiled and thoroughly cooled water to 100 mL.

Chloral Hydrate TS

Dissolve 50.0 g of chloral hydrate in a mixture of 15 mL
of water and 10 mL of glycerin.

Cupric Tartrate TS, Alkaline
(Fehling's Solution)

For use, mix equal volumes of Solutions A and B at the
time required.

Solutions A: Dissolve 34.66 g of carefully selected, small
crystals of cupric sulfate, showing no trace of
efflorescence of adhering moisture, in water to make 500
mL. Store in well-stoppered glass containers.

Solutions B: Dissolve 173.0 g of crystallized potassium
sodium tartrate and 50.0 g of sodium hydroxide in water
to make 500 mL. Store in glass containers with rubber
stoppers.

Diazo TS

Dissolve 0.35 g of p-nitroaniline in 5 mL of hydrochloric
acid, and dilute with water to 500 mL as Solution A.
Disslove 5.0 g of sodium nitrite in 70 mL of water as
Solutions B. For use, mix equal volumes of Solutions A
and B, and store in the cold water at the time required.

p-Dimethylaminobenzaldehyde TS

Dissolve 125.0 mg of p-dimethylamino- benzaldehyde in
a cooled mixture of 65 mL of sulfuric acid and 35 mL of
water, and add 0.05 mL of ferric chloride TS. Use within
7 days

Dinitrophenylhydrazine TS

Dissolve 1.5 g of 2,4-dinitrophenylhydrazine in a cooled
mixture of 10 mL of sulfuric acid and 10 mL of water,
dilute with aldehyde-free ethanol to 100 mL, and filter if
necessary.

2,4-Dinitrophenylhydrazine TS, Alcoholic

Dissolve 1.5 g of 2,4-dinitrophenylhydrazine in a cooled
mixture of 10 mL of sulfuric acid and 10 mL of water,
dilute with 1 volume of absolute ethanol and 3 volumes of
water to 100 mL, and filter if necessary.

Dragendorff's TS
(Dragendorff’s Reagent)

Dissolve 0.85 g of bismuth subnitrate in 10 mL of glacial
acetic acid and 40 mL of water. Add 20 mL of potassium
iodide solution (4 in 10), shake well.
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Dragendorff's TS, Modified
(Dragendorff’s Reagent, Modified)

Solution A: Dissolve 1.7 g of bismuth subnitrate in 20 mL
of glacial acetic acid and 80 mL of water, warning if
necessary, and allow cool. Add 100 mL of potassium
iodide solution (1 in 3), which can be stored in a
refrigerator for several months in a dark bottle.

Dilute 10 mL of the stock solution with water to 100 mL,
add 10 mL of glacial acetic acid, and dissolve 120 mg of
iodine in with vigorous shaking.

Store in a refrigerator, and use within 2 weeks.

Dragendorff's Spray TS, Modified
(Dragendorff's Spray Reagent, Modified)

Solution A: Dissolve 1.7 g of bismuth subnitrate and 20 g
of tartaric acid in 80 mL of water.

Solution B: Dissolve 16.0 g of potassium iodide in 40 mL
of water.

Mix equal portions of solution A and solution B to obtain
a stock solution, and mix 5 mL of the stock solution with
50 mL of tartaric acid solution (1 in 5).

Ferric Chloride TS

Dissolve 9.0 g of ferric chloride in water and make to 100
mL.

Ferric Perchlorate TS

With the aid of heat, dissolve 0.8 g of iron powder slowly
in 70% perchloric acid, Cool the solution and dilute with
absolute ethanol to 100 mL. For use, to 20 mL of the
supernatant add 6.0 mL of 70% perchloric acid, and dilute
with absolute ethanol to 500 mL.

Ferrous Sulfate TS

Dissolve 8.0 g of clear crystals of ferrous sulfate in 100
mL of recently boiled and thoroughly cooled water.
Prepare this solution fresh.

Fuchsin Solution

Add 100.0 mL of the solution (0.1% wi/v) to a cooled
mixture of 40 mL of sulfuric acid and 60 mL of water,
dilute with water to 200 mL, and allow to stand until an
orange-yellow color develops in the solution.

Fuchsin-Sulfurous Acid TS

Dissolve 200.0 mg of basic fuchsin in 120 mL of hot water,
and allow the solution to cool. Add a solution of 2.0 g of
anhydrous sodium sulfite in 20 mL of water, and then add
2 mL of hydrochloric acid. Dilute the solution with water
to 200 mL, and allow to stand for at least 1 hour. Prepare
this solution fresh.

Glycerin Base TS

To 200.0 g of glycerin add water to bring the total weight
to 235 g. Add 140 mL of 1 N sodium hydroxide and 50
mL of water.

Hydroxylamine Hydrochloride TS

Dissolve 3.5 g of hydroxylamine hydrochloride in 95 mL
of 60% alcohol, and add 0.5 mL of bromophenol blue
solution (1 in 1000 of alcohol) and 0.5 N alcoholic
potassium hydroxide until a greenish tint develops in the
solution. Then add 60% alcohol to make 100 mL.

Hydroxylamine Hydrochloride-Ethanol TS

Dissolved 34.8 g of hydroxylammonium chloride in water
to make 100 mL solution A. Dissolved 10.3 g of sodium
acetate trihydrate and 86.5 g of sodium hydroxide in water
to make 1000 mL solution B.

Mix 1 volume of Solution A, 1 volume of Solution B and
4 volumes of ethanol.

Iodine TS
Use 0.1 N lodine (General rule 7013).

Lead Acetate TS

Dissolve 9.5 g of clear, transparent crystals of lead acetate
in recently boiled water to make 100 mL. Store in well-
stoppered glass containers.

Mercuric Nitrate TS

Dissolve 40.0 g of mercuric oxide (red or yellow) in a
mixture of 32 mL of nitric acid and 15 mL of water. Store
in glass containers, protected from light.

Millon's Reagent

To 2.0 mL of mercury in a conical flask add 20.0 mL of
nitric acid. Shake the flask under a hood to break up the
mercury into small globules. After about 10 minutes, add
35 mL of water, and, if a precipitate or crystals appear,
add sufficient dilute nitric acid (1 in 5, prepared from
nitric acid which the oxides have been removed by
blowing air through it until it is colorless) to dissolve the
separated solid. Add sodium hydroxide solution (1 in 10)
dropwise, with thorough mixing, until the curdy
precipitate that forms after the addition of each drop no
longer redissolves but is dispersed to form a suspension.
Add 5 mL more of the dilute nitric acid, and mix. Prepare
this solution fresh.

Molisch TS (@ -Naphthol TS)

Dissolve 1.0 g of a-naphthol in 25 mL of methanol.
Prepare this solution fresh.
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Phosphomolybdic Acid/EtOH TS

Dissolve 1.0 g of phosphomolybdic acid in 10 mL of
ethanol.

Potassium and Mercuric Iodide TS

Dissolve 1.358 g of mercuric chloride in 60 mL of water.
Dissolve 5.0 g of potassium iodide in 10 mL of water. Mix
the two solutions, and dilute with water to 100 mL.

Potassium Ferrocyanide TS

Dissolve 1.0 g of potassium ferrocyanide in 10 mL of
water. Prepare this solution fresh.

Potassium Permanganate TS

Use 0.1 N Potassium Permanganate (General rule 7013).

Potassium Hydroxide TS
Dissolve 6.5 g of potassium hydroxide in water to make
100 mL.
Potassium Hydroxide-Ethanol TS

Dissolve 10.0 g of potassium hydroxide in alcohol to
make 100 mL. Prepare this solution fresh.

Starch-Potassium Iodide TS

Dissolve 500.0 mg of potassium iodide in 100 mL of
freshly prepared starch TS. Use within 24 hours.

Silver Nitrate TS
Use 0.1 N Silver Nitrate (General rule 7013).

Silicotungstic Acid TS

Dissolve 10.0 g of silicotungstic acid in water to make 100
mL.

Simulated Gastric Fluid
Dissolve 2.0 g of sodium chloride and 3.2 g of pepsin in

7.0 mL of hydrochloric acid and the amount of water,
added to 1000 mL. The pH of this solution is about 1.2.

Simulated Intestinal Fluid

Dissolve 6.8 g of potassium dihydrogen phosphate in 250
mL of water, add 190 mL of 0.2 N sodium hydroxide
solution and 400 mL of water. Add 10.0 g trypsin, mix
well, adjust the pH to 7.5 = 0.1 with 0.2 N sodium
hydroxide solution, and dilute to 1000 mL with water.

Sodium Fluoride TS

Dry about 500.0 mg of sodium fluoride at 200 “C for 4
hours. Accurately weigh 222 mg of the dried material, and
dissolve in water to make 100 mL. Dilute 10.0 mL of this
solution with water to 1000 mL. Each mL of this solution
corresponds to 0.01 mg of fluorine (F).

Sodium Hydroxide TS

Dissolve 4.3 g of sodium hydroxide in water to make 100
mL.

Sodium Hydroxide Solution (10%)

Dissolve 20.0 g of sodium hydroxide in water to make 200
mL.

Sodium Hypochlorite TS

Passing chlorine into sodium hydroxide TS while cooling
with ice. Prepare before use.

Clear, yellowish-green solution with an odor of chlorine.
Gradually deteriorates if affected by light. Preserve in
light-resistant containers, at a temperature not exceeding
25%C. It contains between 4.0% and 6.0% of NaClO.

Assay:

Weigh accurately, in a tared glass-stoppered flask, about 3
mL of the sample solution, and dilute with 50 mL of water.
Add 2.0 g of potassium iodide and 10 mL of 6 N acetic
acid, and titrate the liberated iodine with 0.1 N sodium
thiosulfate VS, adding 3 mL of starch TS as the indicator.
Each mL of 0.1 N sodium thiosulfate is equivalent to
3.723 mg of NaClO.

Sodium Nitrite-Ethanol TS

Dissolve 5.0 g of sodium nitrite in 60% ethanol to make
1000 mL.

Thioacetamide TS

Dissolve 4.0 g of thioacetamide in 100 mL of water.

Thioacetamide-Glycerin Base TS

Mix 0.2 mL of thioacetamide TS and 1 mL of glycerin
base TS, and heat in a boiling water bath for 20 seconds.
Use the mixture immediately.

Thymolphthalein TS

Dissolve 100.0 mg of thymolphthalein in 100 mL of
alcohol, and filter if necessary.
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Triketohydrindene Hydrate TS
(Ninhydrin TS)

Dissolve 200.0 mg of triketohydrindene hydrate in water
to make 10 mL. Prepare this solution fresh.

Trinitrophenol TS (Picric acid TS)

Dissolve  the  equivalent of 1.0 g of
anhydrous trinitrophenol in 100 mL of hot water. Cool the
solution, and filter if necessary.

Vanillin-Sulfuric Acid TS

Dissolve 0.5 g vanillin in 200 mL mixture of concentrated
sulfuric acid and ethanol (4: 1).

(7005) Indicators

Indicators are reagents used to indicate the completion of
a chemical reaction in volumetric analysis or to indicate
the hydrogen-ion concentration (pH) of solutions by
specific color changing reactions. Indicators are usually
prepared as solutions or test papers. All indicators
required in this pharmacopeia are listed below except the
necessary solutions of indicators listed among the section
of test solutions.

Methyl Orange

C14H14N3NaOsS MW: 327.33

Orange-yellow powder or crystalline scales. Slightly
soluble in cold water; readily soluble in hot water;
insoluble in alcohol. Transition interval: from pH 3.1 to
4.4. Color change: from red to yellow.

Methyl Red

2-[4-(CH3);NC¢HsN:N]CHsCOOH-HCl  MW: 305.76

Dark-red powder or violet crystals. Sparingly soluble in
water; soluble in alcohol. Transition interval: from pH 4.2
to 6.2. Color change: from red to yellow.

Phenolphthalein TS

Dissolve 1.0 g of phenolphthalein in 100 mL of ethanol.

Starch Indicator TS

Triturate 0.5 g of soluble starch with 5 mL of cold water.
Add to 100 mL of boiling water, and boil for 2 minutes
with continuous stirring. Cool, and use only the clear
solution.

(7007) Test Paper

Treat strong, white filter paper with hydrochloric acid, and
wash with water until the last washing no longer shows an
acid reaction to methyl red. Then treat with ammonia TS,

and wash again with water until the last washing is not
alkaline to phenolphthalein. After thorough drying,
saturate the paper with the proper strength of indicator
solutions, and carefully dry in still air, unless otherwise
specified, by suspending it in a space free from acid, alkali,
and other fumes. Store the papers in well-closed
containers, protected from moisture and light.

(7009) Colorimetric Solutions (CS)

These solutions are used in the preparation of the
colorimetric standards for certain drugs. Store the
solutions in corrosion resistant containers with glass
stopper.

Comparison of colors as directed in the tests preferably is
made in matched color-comparison tubes or in a suitable
colorimeter under conditions that ensure that the
colorimetric reference solution and that of the specimen
under test are treated alike in all respects. The comparison
of colors is best made in layers of equal depth, and viewed
transversely against a white background. It is particularly
important that the solutions be compared at the same
temperature, preferably 25C.

(7013) Volumetric Solutions (VS)

Normal Solutions: Normal solutions which also known
as equivalent solutions are solutions that contain 1 gram
of the active substance in each 1000 mL of solution; that
is an amount equivalent to 1.0079 g of hydrogen or 7.9997
g of oxygen.

Normal solutions or other special normal solutions are
marked as follows: normal, 1 N; double-normal, 2 N; half-
normal, 0.5 N; tenth-normal, 0.1 N; fiftieth-normal, 0.02
N; hundredth-normal, 0.01 N; two hundredth-normal,
0.005 N, thousandth-normal, 0.001 N.

Molar Solutions: Molar solutions are solutions that
contain 1 gram-molecule of the reagent in 1000 mL. For
example, a molar solution of sulfuric acid contains 98.07
g of H2SOy each liter and a molar solution of potassium
dichromate contains 294.22 g of K,Cr,0O7 each liter.

Molar solutions are designated as M, a gram-molecule of
the reagent is designated as 1M, one-tenth of a gram-
molecule of the reagent is designated as 0.1 M; and other
molarities are similarly indicated.

It is more difficult to prepare standard solutions with a
desired theoretical normality, and this is not essential. A
solution which concentration is approximated to the
desired normality is prepared and standardized the
concentration, titrate the titer of the solution, and prepare
for use.

All volumetric solution, whether made by direct dissolved
procedure or by dilution from a stronger solution, must be
completely mixed by shaking before standardization. As
the strength of a standard solution may change by long
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time standing, the factor should be calibrated by
determining again frequently.

Dilute solutions that are not stable, for instance, dilute
potassium permanganate 0.01 N and dilute sodium
thiosulfate 0.01 N, should be prepared by exactly diluting
the higher normality of solutions with freshly boiled and
cooled water on the same day.

When solutions with several normalities are prepared by
only one reagent, the details of the preparation and
standardization are usually given for the normality
solution which is most frequently required. Stronger or
weaker solutions are prepared and standardized in the
same general manner as described, the weaker solution
can be diluted from the higher solution, and determine the
normality again.

Preparation and Standardization of Volumetric
Solutions: The following directions give only one method
for standardization, but other methods of standardization
which has the same degree of accuracy is capable, may be
used. All volumetric solutions are be prepared,
standardized, and used at the standard temperature of 25
°C. If a titration is carried out with the volumetric solution
at a markedly different temperature, standardize the
volumetric solution used as the titrant at the different
temperature, or make a suitable temperature correction.

1 N Hydrochloric Acid
HCI: 36.46 36.46 g in 1000 mL

Take 85 mL of hydrochloric acid in a 1000 mL volumetric
flask, dilute to 1000 mL with water, mix well, and then
determine the titer by any method below:

1. Weigh accurately about 1.5 g of anhydrous sodium
carbonate primary standard, previously dried at 270
‘C for 1 hour, and dissolve it in 100 mL of water, add
2 drops of methyl red as an indicator, titrate slowly,
stirring constantly, until the pink color occurs in the
solution, boil, cool, continue titrate until the pink
color do not disappear by heating. According to the
results of titrations, calculate the normality: Each mL
of 1 N hydrochloric acid is equivalent to 52.99 mg of
anhydrous sodium carbonate. If necessary, adjust the
normality to 1 N.

2. Accurately pipet 20 mL of the specimen, place it in
300-mL flask, dilute with 130 mL of water, add 5
drops of nitric acid, then slowly add 40 mL of silver
nitrate (1 in 10 ), stirring constantly, until the
precipitates of silver chloride is totally produced ( if
necessary, add a small quantity of silver nitrate
solution ). Boil the mixture carefully for 5 minutes,
then stand in the dark, until the precipitates are sink
in the bottom of the beaker, and the layer of the liquid
is totally clear, and then filter by tared filtering
crucible, wash the precipitates with water, add nitric
acid to acidify water, until wash liquid has no silver
salt reaction, dry at 110°C to constant, according to
the weight of silver chloride, calculate the normality
of hydrochloric acid, protect silver chloride from

light in the test, avoid deteriorated and effect the
result.

The equivalent solutions in various normalities and the
weight of HCI in each 1000 mL of solution as follows:

. The weight of HCl in
Equivalent
) each 1000 mL of
solution ]
solution
1IN 36.46 g
05N 18.23¢g
0.2N 7.292¢
0.1N 3.646 9
0.05N 1.823¢g
0.02N 0.7292 g
0.01N 0.3646 g
0.005N 0.1823 g
0.001 N 0.03646 g
0.1 N Iodine
I: 126.91 12.69 g in 1000 mL

1. Dissolve 36.0 g of potassium iodide in 100 mL of

water, then accurately weighed 12.75 g of sublimation
of iodine, rapidly added, add 3 drops of hydrochloric
acid and dilute with water to 1000 mL, according the
weight of iodine to calculate the normality.

2. Dissolve 36.0 g of potassium iodide in 100 mL of

water, then accurately weighed 14.0 g of iodine,
rapidly added, add 3 drops of hydrochloric acid and
dilute with water to 1000 mL, and calculate the
normality by the method below.

Weigh accurately about 150 mg of arsenic trioxide
primary standard, previously grinding and dried to
constant weight at 100°C, and dissolve it in 20 mL of
1 N sodium hydroxide by heating gently. Add 40 mL
of water, 2 drops of methyl orange, and dilute
hydrochloric acid until the color turns from yellow to
pink, then add 2.0 g of sodium bicarbonate, dilute with
50 mL of water and 3 mL of starch TS as an indicator,
titrate with 1N iodine VS until the solution is blue,
according the result of titration and calculate the
normality. Each mL of 0.1 N iodine is equivalent to
4.946 mg of arsenic trioxide. Preserve in well closed
amber color glass stopper bottle and protected from
light, the normality is usually adjusted.

0.1 N Potassium Permanganate
KMnOs: 158.04 3.161g in 1000 mL

Take about 3.3 g of potassium permanganate in a flask,
dissolve in 1000 mL of water and boil the solution for
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about 15 minutes, stopper, stand at least 2 days, and filter
through an asbestos filter which in the bottom of a glass
crucible. Standardize the filtrate as follows.

Weigh accurately about 200 mg of sodium oxalate primary
standard, previously dried to constant weight at 110°C,
dissolve it in 250 mL of water and add 7 mL of sulfuric
acid, heat to about 70 °C , then slowly add the
permanganate solution by a burette, with constant stirring,
until a pale pink color persists for 15 seconds. The
temperature of the solution should not be lower than 60°C
at the end of titration, according to the result of titration
calculate the normality. Each mL of 0.1 N potassium

permanganate is equivalent to 6.700 mg of sodium oxalate.

Preserve in well closed amber color glass stopper bottle,
the normality is usually adjusted

The equivalent solutions in various normalities and the
weight of KMnQjy in each 1000 mL of solution as follows:

Equivalent | The weight of KMnOs in each 1000
solution mL of solution
IN 316lg
0.IN 3.161¢g
0.02N 0.6321 g
0.01N 0316l g

1 N Sodium Hydroxide
NaOH: 40.00 40.00 g in 1000 mL

Dissolve 45.0 g of sodium hydroxide in 950 mL of water,

add freshly prepared saturated barium hydroxide until the

precipitate is not produced, mix well, tightly stoppered,
stand for overnight. Pour out or filter the upper layer of
liquid, determine the normality as follows:

1.  Pipet accurately 30 mL of 1 N hydrochloric acid or
1 N sulfuric acid, dilute it with 50 mL of freshly
boiled and cooled water, add 2 drops of
phenolphthalein as an indicator, titrate with the
specimen until the pink color is produced lastingly,
according the result of titration to calculate the
normality.

2. Weigh accurately about 6 g of potassium hydrogen
phthalate primary standard(if the specimen is bid
crystals, need to be crushed), previously dried at 105
C for 3 hours, and dissolve it in 75 mL of freshly
boiled and cooled water, add 2 drops of
phenolphthalein as an indicator, titrate with IN
Sodium Hydroxide until the pink color is produced
lastingly, and calculate the normality. Each mL of 1
N sodium hydroxide is equivalent to 204.2 mg of
potassium hydrogen phthalate. It freely absorbs
carbon dioxide when exposing to air, so the solution
places in a glass-stopper bottle, the glass bottle has
two-hole rubber stoppers, one hole insert in a tube

with mixture of sodium hydroxide and calcium oxide,
another hole is inserted with a glass tube to suck out
the sodium hydroxide solution. Measured the
normalities of the solution frequently.

The equivalent solutions in various normalities and the
weight of NaOH in each 1000 mL of solution as follows:

Equivalent | The weight of NaOH in each
solution 1000 mL of solution
0.1N 40.00 g
0.5N 20.00 g
02N 8.00¢g
0.1N 4.00 g
0.05N 200¢g
0.02N 0.80¢g
0.01 N 040¢g
0.005 N 020¢g
0.001 N 0.040 g

1 N Sulfuric Acid
H2S04: 98.08 49.04 g in 1000 mL

Take 27 mL of sulfuric acid, add slowly in about 1000
mL of water with stirring, cool to 25°C, determine the
normality as follows.

1. Determine the normality of the sulfuric acid by the
method of determination the normality of IN
hydrochloric acid with sodium carbonate (general
rule 7013).

2.  Weigh accurately 20 mL of the sample, put in a 500-
mL beaker, and add 25 mL of water and 1 mL of
hydrochloric acid, boiling, slowly add hot barium
chloride solution with stirring until the precipitate of
barium sulfate is produced completely. Heat on a hot
plate for 1 hour, filter by a tared filter crucible, wash
the residue with hot water, until the washed liquid has
no chloride reaction, dried, ignite to constant weight,
calculated the normality by the weight of barium
sulfate.

The equivalent solutions in various normalities and the
weight of H,SO, in each 1000 mL of solution as followst

Equivalent The weight of H2SO4 in each 1000
solution mL of solution

IN 49.04 g
0.5N 2452 ¢
02N 9.808 g
0.1N 4904 g
0.05N 2452 ¢
0.02 N 0.980 g
0.01 N 0.4904 g
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VIl Others

(8001) Relative Density of Ethanol

Ethanol Relative density Ethanol Relative density
with air with air
at 15.56°C (w/w) % 25°C 15.56°C | (w/w) % at 15.56°C 25°C 15.56°C
1) ) @) (4) ©) (6) () ®)
0 0.00 1.0000 | 1.0000 0 0.00 1.0000 | 1.0000
1 0.80 0.9985 | 0.9985 1 1.26 0.9981 | 0.9981
2 1.59 0.9970 | 0.9970 2 2.51 0.9963 | 0.9963
3 2.39 0.9956 | 0.9956 3 3.76 0.9945 | 0.9945
4 3.19 0.9941 | 0.9942 4 5.00 0.9927 | 0.9928
5 4.00 0.9927 | 0.9928 5 6.24 0.9911 | 0.9912
6 4.80 0.9914 | 0.9915 6 7.48 0.9894 | 0.9896
7 5.61 0.9901 | 0.9902 7 8.71 0.9879 | 0.9881
8 6.42 0.9888 | 0.9890 8 9.94 0.9863 | 0.9867
9 7.23 0.9875 | 0.9878 9 11.17 0.9848 | 0.9852
10 8.05 0.9862 | 0.9866 10 12.39 0.9833 | 0.9839
11 8.86 0.9850 | 0.9854 1 13.61 0.9818 | 0.9825
12 9.68 0.9838 | 0.9843 12 14.83 0.9804 | 0.9812
13 10.50 0.9826 | 0.9832 13 16.05 0.9789 | 0.9799
14 11.32 0.9814 | 0.9821 14 17.26 0.9776 | 0.9787
15 12.14 0.9802 | 0.9810 15 18.47 0.9762 | 0.9774
16 12.96 0.9790 | 0.9800 16 19.68 0.9748 | 0.9763
17 13.79 0.9778 | 0.9789 17 20.88 0.9734 | 0.9751
18 14.61 0.9767 | 0.9779 18 22.08 0.9720 | 0.9738
19 15.44 0.9756 | 0.9769 19 23.28 0.9706 | 0.9726
20 16.27 0.9744 | 0.9759 20 24.47 0.9692 | 0.9714
21 17.10 0.9733 | 0.9749 21 25.66 0.9677 | 0.9701
22 17.93 0.9721 | 0.9739 22 26.85 0.9663 | 0.9688
23 18.77 0.9710 | 0.9729 23 28.03 0.9648 | 0.9675
24 19.60 0.9698 | 0.9719 24 29.21 0.9633 | 0.9662
25 20.44 0.9685 | 0.9708 25 30.39 0.9617 | 0.9648
26 21.29 0.9673 | 0.9697 26 31.56 0.9601 | 0.9635
27 22.13 0.9661 | 0.9687 27 32.72 0.9585 | 0.9620




THP 99)
Ethanol Relative density Ethanol Relative density
with air with air
at 15.56°C (w/w) % 25°C 15.56°C | (w/w) % at 15.56°C 25°C 15.56°C
1) ) @) (4) ©) (6) () ®)
28 22.97 0.9648 | 0.9676 28 33.88 0.9568 | 0.9605
29 23.82 0.9635 | 0.9664 29 35.03 0.9551 | 0.9590
30 24.67 0.9622 | 0.9653 30 36.18 0.9534 | 0.9574
31 25.52 0.9609 | 0.9641 31 37.32 0.9516 | 0.9558
32 26.38 0.9595 | 0.9629 32 38.46 0.9498 | 0.9541
33 27.24 0.9581 | 0.9617 33 39.59 0.9480 | 0.9524
34 28.10 0.9567 | 0.9604 34 40.72 0.9461 | 0.9506
35 28.97 0.9552 | 0.9590 35 41.83 0.9442 | 0.9488
36 29.84 0.9537 | 0.9576 36 42.94 0.9422 | 0.9470
37 30.72 0.9521 | 0.9562 37 44.05 0.9402 | 0.9451
38 31.60 0.9506 | 0.9548 38 45.15 0.9382 | 0.9432
39 32.48 0.9489 | 0.9533 39 46.24 0.9362 | 0.9412
40 33.36 0.9473 | 0.9517 40 47.33 0.9341 | 0.9392
41 34.25 0.9456 | 0.9501 41 48.41 0.9320 | 0.9372
42 35.15 0.9439 | 0.9485 42 49.48 0.9299 | 0.9352
43 36.05 0.9421 | 0.9469 43 50.55 0.9278 | 0.9331
44 36.96 0.9403 | 0.9452 44 51.61 0.9256 | 0.9310
45 37.87 0.9385 | 0.9434 45 52.66 0.9235 | 0.9289
46 38.78 0.9366 | 0.9417 46 53.71 0.9213 | 0.9268
47 39.70 0.9348 | 0.9399 47 54.75 0.9191 | 0.9246
48 40.62 0.9328 | 0.9380 48 55.78 0.9169 | 0.9225
49 41.55 0.9309 | 0.9361 49 56.81 0.9147 | 0.9203
50 42.94 0.9289 | 0.9342 50 57.83 0.9124 | 0.9181
51 43.43 0.9269 | 0.9322 51 58.84 0.9102 | 0.9159
52 44.37 0.9248 | 0.9302 52 59.85 0.9079 | 0.9137
53 45.33 0.9228 | 0.9282 53 60.85 0.9056 | 0.9114
54 46.28 0.9207 | 0.9262 54 61.85 0.9033 | 0.9092
55 47.25 0.9185 | 0.9241 55 62.84 0.9010 | 0.9069
56 48.21 0.9164 | 0.9220 56 63.82 0.8987 | 0.9046
57 49.19 0.9142 | 0.9199 57 64.80 0.8964 | 0.9024
58 50.17 0.9120 | 0.9177 58 65.77 0.8941 | 0.9001
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Ethanol Relative density Ethanol Relative density
with air with air
at 15.56°C (w/w) % 25°C 15.56°C | (w/w) % at 15.56°C 25°C 15.56°C
1) ) @) (4) ©) (6) () ®)
59 51.15 0.9098 | 0.9155 59 66.73 0.8918 | 0.8978
60 52.15 0.9076 | 0.9133 60 67.79 0.8895 | 0.8955
61 53.15 0.9053 | 0.9111 61 68.64 0.8871 | 0.8932
62 54.15 0.9030 | 0.9088 62 69.59 0.8848 | 0.8909
63 55.17 0.9006 | 0.9065 63 70.52 0.8824 | 0.8886
64 56.18 0.8983 | 0.9042 64 71.46 0.8801 | 0.8862
65 57.21 0.8959 | 0.9019 65 72.38 0.8777 | 0.8839
66 58.24 0.8936 | 0.8995 66 73.30 0.8753 | 0.8815
67 59.28 0.8911 | 0.8972 67 74.21 0.8729 | 0.8792
68 60.33 0.8887 | 0.8948 68 75.12 0.8706 | 0.8768
69 61.38 0.8862 | 0.8923 69 76.02 0.8682 | 0.8745
70 62.44 0.8837 | 0.8899 70 76.91 0.8658 | 0.8721
71 63.51 0.8812 | 0.8874 71 77.79 0.8634 | 0.8697
72 64.59 0.8787 | 0.8848 72 78.67 0.8609 | 0.8673
73 65.67 0.8761 | 0.8823 73 79.54 0.8585 | 0.8649
74 66.77 0.8735 | 0.8797 74 80.41 0.8561 | 0.8625
75 67.87 0.8709 | 0.8771 75 81.27 0.8537 | 0.8601
76 68.98 0.8682 | 0.8745 76 82.12 0.8512 | 0.8576
77 70.10 0.8655 | 0.8718 77 82.97 0.8488 | 0.8552
78 71.23 0.8628 | 0.8691 78 83.81 0.8463 | 0.8528
79 72.38 0.8600 | 0.8664 79 84.64 0.8439 | 0.8503
80 73.53 0.8572 | 0.8636 80 85.46 0.8414 | 0.8479
81 74.69 0.8544 | 0.8608 81 86.28 0.8389 | 0.8454
82 75.86 0.8516 | 0.8580 82 87.08 0.8364 | 0.8429
83 77.04 0.8487 | 0.8551 83 87.89 0.8339 | 0.8404
84 78.23 0.8458 | 0.8522 84 88.68 0.8314 | 0.8379
85 79.44 0.8428 | 0.8493 85 89.46 0.8288 | 0.8354
86 80.66 0.8397 | 0.8462 86 90.24 0.8263 | 0.8328
87 81.90 0.8367 | 0.8432 87 91.01 0.8237 | 0.8303
88 83.14 0.8335 | 0.8401 88 91.77 0.8211 | 0.8276
89 84.41 0.8303 | 0.8369 89 92.52 0.8184 | 0.8250
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Ethanol Relative density Ethanol Relative density

with air with air
at 15.56°C (w/w) % 25°C 15.56°C | (w/w) % at 15.56°C 25°C 15.56°C
1) ) @) (4) ©) (6) () ®)
90 85.69 0.8271 | 0.8336 90 93.25 0.8158 | 0.8224
91 86.99 0.8237 | 0.8303 91 93.98 0.8131 | 0.8197
92 88.31 0.8202 | 0.8268 92 94.70 0.8104 | 0.8170
93 89.65 0.8167 | 0.8233 93 95.41 0.8076 | 0.8142
94 91.03 0.8130 | 0.8196 94 96.10 0.8048 | 0.8114
95 92.42 0.8092 | 0.8158 95 96.79 0.8020 | 0.8086
96 93.85 0.8053 | 0.8118 96 97.64 0.7992 | 0.8057
97 95.32 0.8011 | 0.8077 97 98.12 0.7962 | 0.8028
98 96.82 0.7968 | 0.8033 98 98.76 0.7932 | 0.7998
99 98.83 0.7921 | 0.7986 99 99.39 0.7902 | 0.7967
100 100.00 0.7871 | 0.7936 100 100.00 0.7871 | 0.7936
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THP

(8999) Code Number of Chromatographic Column Packings

Table 1. Table of stationary phase of liquid chromatographic columns with code number

Code Packings

Octadecyl silane chemically bonded to porous or nonporous silica or ceramic
L1

microparticles, 1.5 to 10 pm in diameter, or a monolithic silica rod.

Porous silica particles, 1.5 to 10 um in diameter, or a monolithic
L3

silica rod.

Octyl silane chemically bonded to totally porous or superficially porous silica particles,
L7

1.5-10 pm in diameter, or a monolithic silica rod.

Irregular or spherical, totally porous silica gel having a chemically bonded, strongly
L9

acidic cation-exchange coating, 3 to 10 pm in diameter.

Phenyl groups chemically bonded to porous silica particles, 1.5-10 um in diameter, or a
L11

monolithic silica rod.

Amino and cyano groups chemically bonded to porous silica particles, 3 to 10 um in
L18

diameter.

Dihydroxypropane groups chemically bonded to porous silica or hybrid particles, 1.5—
L20

10 pum in diameter, or a monolithic silica rod.

Octyl silane and octadecyl silane groups chemically bonded to porous silica particles, 5
L42

pum in diameter.

Table 2. Table of stationary phase of gas chromatographic columns with code number

Code Packings

Gl Dimethylpolysiloxane oil.

G2 Dimethylpolysiloxane gum.
Polyethylene glycol compound (av. mol. wt. about 15,000). A high molecular weight

16 compound of polyethylene glycol with a diepoxide linker. [NOTE—Available
commercially as Polyethylene Glycol Compound 20M, or as Carbowax 20M, from
suppliers of chromatographic reagents.]

G27 5% Phenyl-95% methylpolysiloxane.

G43 6% Cyanopropylphenyl-94% dimethylpolysiloxane
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IX. A List of Poisonous Chinese Materia Medica

Item

Official Name

Shengcianjinzih 2 + £ +

Euphorbiae Semen (Raw)

Shengchuanwu # "' g

Aconiti Radix (Raw)

Shengtiansianzih 4 = i3

Hyoscyami Semen (Raw)

Shengbadou # =

Jeur

Crotonis Semen (Raw)

Shengbansia # % §

Pinelliae Rhizoma (Raw)

Shenggansuei # 4 ik

Kansui Radix (Raw)

Shengbaifuzih 2 v ¢+

Typhonii Rhizoma (Raw)

Shengfuzih 2 %f+

Aconiti Lateralis Radix (Raw)

Shengnansing # = %

Arisaematis Rhizoma (Raw)

Shenglangdu # s #

Euphorbiae Ebracteolatae Radix (Raw)

Shengcaowu # ¥ g

Aconiti Kusnezoffii Radix (Raw)

Shengmacianzih # 5 & 3

Strychni Semen (Raw)

Shengtenghuang # %%

Garciniae Resina (Raw)

Baijiangdan v "% *

Hydrargyrum Chloratum Compositum

Yuanhua =< {©

Daphnis Genkwae Flos

Yangjinhua # & &

Daturae Flos

Pishih 7+ %

Arsenolite

Pishuang #* %

Arsenicum

Hongshengdan =+ =

Hydrargyri Oxydum Rubrum

Banmao = i<

Mylabris

Syonghuang &%

Realgar

Ciandan 45 (*h *)

Plumbum Rubrum
(external use)

Chansu # =

Bufonis Venenum

Note: Plumbum Rubrum (forbid to be taken orally).
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X. 200 Standard TCM Formulas

No.

Formula Name

No.

Formula Name

Liou-Wei-Di-Huang-Wan
(Liu-Wei-Di-Huang-Wan) {(Wan)

LEREE (1) (1)

Sk E o1 (1)

Ba-Wei-Di-Huang-Wan
(Ba-Wei-Di-Huang-Wan)
{Wan)

13

Bai-He-Gu-Jin-Tang
(Bai-He-Gu-Jin-Tang)
(Wan) {Wan)

FeAeE (1) (1)

AR gL (1)

Jhih-Bo-Di-Huang-Wan
(Zhi-Bo-Di-Huang-Wan) {Wan)

14

Zih-Wan-Tang
(Zi-Wan-Tang)

e f oL (1)

Ci-Jyu-Di-Huang-Wan
(Qi-Ju-Di-Huang-Wan) {Wan)

15

Cin-Ciou-Bie-Jia-San
(Qin-Qiu-Bie-Jia-San)

AT AT

FEE1 (1)

Shen-L ing-Bai-Jhu-San
(Shen-Ling-Bai-Zhu-San) (San)

16

Yi-Ci-Cong-Ming-Tang
(Yi-Qi-Cong-Ming-Tang)

EFBp R

$65 # 4 (40)

Sih-Jyun-Zih-Tang
(Si-Jun-Zi-Tang)

17

Ba-Jhen-Tang
(Ba-Zhen-Tang)
(Wwan) {(Wan)

A~E (1) (1)

e

Sih-Wu-Tang
(Si-Wu-Tang)

18

Ji-Sheng-Shen-Ci-Wan
(Ji-Sheng-Shen-Qi-Wan)
(Wan) {(Wan)

AATF L (1)

Tz 8

Bu-Jhong-Yi-Ci-Tang (Bu-Zhong-Yi-Qi-Tang)
(Wan) {(Wan)

19

Shih-Cyuan-Da-Bu-Tang
(Shi-Quan-Da-Bu-Tang)
(Wan) {(Wan)

L2 F (1) (1)

e EFE (1) (1)

Liou-Jyun-Zih-Tang
(Liu-Jun-Zi-Tang)(Wan) {Wan)

20

Huan-Shao-Dan
(Huan-Shao-Dan) {Wan)

For (1)

2 FF (1) (1)

10

Guei-Pi-Tang
(Gui-Pi-Tang)

21

Huang-Ci-Wu-Wu-Tang
(Huang-Qi-Wu-Wu-Tang)

T E¥T 57

g

11

Yang-Sin-Tang
(Yang-Xin-Tang)

22

Ma-Huang-Tang
(Ma-Huang-Tang)

ek

%os 8

12

Ren-Shen-Yang-Rong-
Tang (Ren-Shen-Yang-
Rong-Tang)
(Wan) {(Wan)

23

Guei-Jhih-Tang
(Gui-zhi-Tang)

e 7

24

Siao-Cing-Long-Tang
(Xiao-Qing-Long-Tang)
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No. Formula Name No. Formula Name
— Shen-Su-Yin
| TR 37 (Shen-Su-Yin)
Ge-Gen-Tang % FRAC
25 (Ge-Gen-Tang)
Siang-Su-San
P 38 (Xiang-Su-San)
Chai-Ge-Jie-Ji-Tang A pRit
26 (Chai-Ge-Jie-Ji-Tang)
Siao-Yao-San
A 39 (Xiao-Yao-San)
Jiou-Wei-Ciang-Huo-Tang o 5 £
. (Jiu-Wei-Qiang-Huo-Tang) o
(Wan) Jia-Wei-Siao-Yao-San
1R ZEE (1) 40 (Jia-Wei-Xiao-Yao-San)
Ren-Shen-Bai-Du-San devk i BT
28 (Ren-Shen-Bai-Du-San) Huo-Siang-Jheng-Ci-San
L gped (Huo-Xiang-Zheng-Qi-San)
- A h{ 41 (Wan) {(Wan)
Chuan-Cyong-Cha-Tiao- = - )
% San (Chuan-Qiong-Cha-Tiao-San) EArffc (i) (1)
' '<<San>> Wu-Yao-Shun-Ci-San
EE BT (B0 42 (Wu-Yao-Shun-Qi-San)
Jing-Fang-Bai-Du-San - U F e
30 (Jing-Fang-Bai-Du-San)
: Su-Zih-Jiang-Ci-Tang
ET 7l S £ o 43 (Su-Zi-Jiang-Qi-Tang)
Ma-Sing-Gan-Shih-Tang wE 5 F
31 (Ma-Xing-Gan-Shi-Tang)
Ding-Chuan-Tang
FrzH % 44 (Ding-Chuan-Tang)
Ma-Sing-Yi-Gan-Tang TR
32 (Ma-Xing-Yi-Gan-Tang)
Yue-Jyu-Wan
Bt i F 45 (Yue-Ju-Wan) (Wan)
Ma-Huang-Fu-Zih-Si-Sin-Tang (Ma-Huang-Fu- — ,
g i 9 ( g At (1)
33 Xi-Xin-Tang) Huai-Hua-San
B S w3 8 46 (Huai-Hua-San)
Da-Cheng-Ci-Tang P 74T
34 (Da-Cheng-Qi-Tang)
Shu-Jing-Huo-Sie-Tang
~RE A 47 (Shu-Jing-Huo-Xie-Tang)
Siao-Sian-Syong-Tang BRI S F
35 (Xiao-Xian-Xiong-Tang)
PV Di-Dang-Tang
| KA A 48 (Di-Dang-Tang)
Wu-Ji-San BE
36 (Wu-Ji-San)
49 Sie-Fu-Jhu-Yu-Tang
I f4T
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No.

Formula Name

(Xie-Fu-Zhu-Yu-Tang)

No.

Formula Name

e (1) (1)

& R A

50

Bu-Yang-Huan-Wu-Tang
(Bu-Yang-Huan-Wu-Tang)

62

Cing-Shu-Yi-Ci-Tang
(Qing-Shu-Yi-Qi-Tang)

i

R - E

51

Jheng-Gu-Zih-Jin-Dan
(Zheng-Gu-Zi-Jin-Dan) {Dan})

63

Jhu-Ye-Shih-Gao-Tang
(Zhu-Ye-Shi-Gao-Tang)

HEETF

rHEEE ()

52

Tao-Hong-Sih-Wu-Tang
(Tao-Hong-Si-Wu-Tang)

64

Siang-Ru-Yin
(Xiang-Ru-Yin)

LERS

¥elow f 08

53

Siao-Fong-San
(Xiao-Feng-San)

65

Wu-Pi-Yin
(Wu-Pi-Yin)

I R4

Wb e

54

Shang-Jhong-Sia-Tong-Yong-Tong-Fong-Wan
(Shang-zZhong-Xia-Tong-Yong-Tong-Feng-

Wan) (Wan)

66

Ba-Jheng-San
(Ba-Zheng-San)

N2

PP THEARRE L (1)

55

Jyuan-Bi-Tang
(Juan-Bi-Tang)

67

Bi-Sie-Fen-Cing-Yin
(Bi-Xie-Fen-Qing-Yin)

KR 4

i 2

56

San-Bi-Tang
(San-Bi-Tang)

68

Yin-Chen-Wu-Ling-San
(Yin-Chen-Wu-Ling-San)
{San)

BRI FH (57)

=

57

Du-Huo-Ji-Sheng-Tang
(Du-Huo-Ji-Sheng-Tang)

69

Wu-Lin-San
(Wu-Lin-San)

I #iz

WEFLH

58

Gou-Teng-San
(Gou-Teng-San)

70

Dao-Shuei-Fu-Ling-Tang
(Dao-Shui-Fu-Ling-Tang)

kiR

4 FHT

59

Siao-Syu-Ming-Tang
(Xiao-Xu-Ming-Tang)

71

Mu-Fang-Ji-Tang
(Mu-Fang-Ji-Tang)

L7

o R

60

Wu-Jhu-Yu-Tang
(Wu-Zhu-Yu-Tang)

T xwE

72

Ji-Ming-San
(Ji-Ming-San)

FrEHT

61

Fu-Zih-Li-Jhong-Tang
(Fu-Zi-Li-Zhong-Tang)(Wan) {Wan)

73

Jhih-Gan-Cao-Tang
(Zhi-Gan-Cao-Tang)

L4 3 F

74

Cing-Zao-Jiou-Fei-Tang




THP (107)

No. Formula Name No. Formula Name
(Qing-Zao-Jiu-Fei-Tang) Dang-Guei-Long-Huei-Wan-Cyu-She-Siang
e (Dang-Gui-Long-Hui-Wan-Qu-She-Xian)
Uk 87 {Wan)
Gan-Lu-Yin BEEELA KA (1)
75 (Gan-Lu-Yin) . ]
Sin-Yi-Cing-Fei-Tang
H %A 88 (Xin-Yi-Qing-Fei-Tang)
Huang-Lian-Jie-Du-Tang * % iF
76 (Huang-Lian-Jie-Du-Tang)
Hua-Gai-San
SN e 89 (Hua-Gai-San)
Bai-Hu-Tang FE 4t
77 (Bai-Hu-Tang)
Cing-Fei-Tang
v 7 F 90 (Qing-Fei-Tang)
Liang-Ge-San v kiR
78 (Liang-Ge-San0
- Jhih-Sou-San
R RET 91 (Zhi-Sou-San)  {San)

Long-Dan-Sie-Gan-Tang

e (1
(Long-Dan-Xie-Gan-Tang) 2 e (40

79
(Wan) (Wan) Jin-Fei-Cao-San
e g (1) (1) 92 (Jin-Fei-Cao-San)
Cing-Wei-San ERCR S Ty
80 (Qing-Wei-San)

Siang-Sha-Liou-Jyun-Zih-
VRS 93 Tang (Xiang-Sha-Liu-Jun-Zi-Tang)

Gan-Lu-Siao-Du-Dan

81 (Gan-Lu-Xiao-Du-Dan) im R
- Kan Jhih-Jhuo-Gu-Ben-Wan
HEps2 (+) 94 (Zhi-Zhuo-Gu-Ben-Wan) (Wan)
Cing-Sin-Lian-Zih-Yin e EAL (1)
82 (Qing-Xin-Lian-Zi-Yin)
Dang-Guei-Liou-Huang-
s i A 95 Tang (Dang-Gui-Liu-Huang-Tang)
Dao-Chih-San B RF
83 (Dao-Chi-San)
San-Jhong-Kuei-Jian-Tang
L o 96 (San-Zhong-Kui-Jian-Tang)
Yu-Nyu-Jian YRR R
Yu-Nu-Jian
84 ( ) Pai-Nong-San
| 97 (Pai-Nong-San) (San)

Jing-Jie-Lian-Ciao-Tang kA (47)

85 (Jing-Jie-Lian-Qiao-Tang) Ru-Yi-Jin-Huang-San
Erl ¥ 98 (Ru-Yi-Jin-Huang-San)
Zih-Yin-Jiang-Huo-Tang 4o R £ F %7(Only for traditional formula.)
86 (Zi-Yin-Jiang-Huo-Tang)
99 Wan-Dai-Tang

A A I (Wan-Dai-Tang)
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No.

Formula Name

e 374

No.

Formula Name

100

Tiao-Jing-Wan
(Tiao-Jing-Wan)
{Wan)

112

Sing-Su-San
(Xing-Su-San)

= a1
% Rt

Agt (1)

101

Sheng-Yu-Tang
(Sheng-Yu-Tang)

113

Yin-Ciao-San
(Yin-Qiao-San)

AUB AL

¥ 48

102

Shih-Shen-Tang
(Shi-Shen-Tang)

114

Chai-Hu-Guei-Jhih-Tang
(Chai-Hu-Gui-Zhi-Tang)

sef B

+HF

103

Sheng-Ma-Ge-Gen-Tang
(Sheng-Ma-Ge-Gen-Tang)
{San)

115

Siao-Chai-Hu-Tang
(Xiao-Chai-Hu-Tang)

|3 iF

2B 1 E (40)

104

Sin-Yi-San
(Xin-Yi-San)
{San)

116

Shao-Yao-Gan-Cao-Tang
(Shao-Yao-Gan-Cao-Tang)

HEH R

* %57 (4%)

105

Siao-Cheng-Ci-Tang
(Xiao-Cheng-Qi-Tang)

117

Chai-Sian-Tang
(Chai-Xian-Tang)

S

) ARF E

106

Tiao-Wei-Cheng-Ci-Tang
(Tiao-Wei-Cheng-Qi-Tang)

NS

118

Huang-Lian-Tang
(Huang-Lian-Tang)

F 8

107

Tao-Ren-Cheng-Ci-Tang
(Tao-Ren-Cheng-Qi-Tang)
Tao-He-Cheng-Ci-Tang
(Tao-He-Cheng-Qi-Tang)

119

Sih-Ni-San
(Si-Ni-San) {San)

47 {47)

Fr iz K ;1: bl
(b4 5§ 32)

108

Da-Chai-Hu-Tang
(Da-Chai-Hu-Tang)

L ogE 2R o
"l—,t‘vv}?/g

120

Syuan-Fu-Dai-Jhe-Shih-Tang
(Xuan-Fu-Dai-Zhe-Shi-Tang)

R AT E

109

Fang-Fong-Tong-Sheng-San
(Fang-Feng-Tong-Sheng-San) {San)

7 R 3 B AT {4T)

121

Ban-Sia-Hou-Pu-Tang
(Ban-Xia-Hou-Pu-Tang)

Ly R4

110

Ge-Gen-Huang-Cin-Huang-Lian-Tang
(Ge-Gen-Huang-Qin-Huang-Lian-Tang)

i e ¥

122

Jyu-Pi-Jhu-Ru-Tang
(Ju-Pi-Zhu-Ru-Tang)

A v iR

111

Sang-Jyu-Yin
(Sang-Ju-Yin)

3 i A

123

Jyu-He-Wan
(Ju-He-Wan) (Wan)

Hrd (1)

124




THP (109)

No. Formula Name No. Formula Name
Fu-Yuan-Huo-Sie-Tang-Cyu-Chuan-Shan-Jia ]
(Fu-Yuan-Huo-Xie-Tang-Qu-Chuan-Shan-Jia) Jhu-Ling-Tang

R riEn Bd 5 L0 137 (Zhu-Ling-Tang)
Da-Huang-Mu-Dan-Pi- EE
125 Tang (Da-Huang-Mu-Dan-
Pi-Tang) Yue-Bi-Jia-Jhu-Tang
A F g R 138 (Yue-Bi-Jia-Zhu-Tang)
Shao-Yao-Tang AR 4o P
126 (Shao-Yao-Tang) Ciang-Huo-Sheng-Shih-
g 139 Tang (QsingT-Huo—Sheng—
-Tan
Guei-Jhih-Fu-Ling-Wan »; LI y{‘ﬂg;
(Gui-Zhi-Fu-Ling-Wan) kil
127 W
— ﬁ:"yw : Yin-Chen-Hao-Tang
HiEEL (i) 140 (Yin-Chen-Hao-Tang)
Dang-Guei-Nian-Tong-Tang R
128 (Dang-Gui-Nian-Tong-Tang)
. : Yi-Yi-Ren-Tang
B A E 141 (Yi-Yi-Ren-Tang)
Sih-Ni-Tang BoizE
(Si-Ni-Tang)
129 Ling-Guei-Jhu-Gan-Tang
i F 142 (Ling-Gui-Zhu-Gan-Tang)
Dang-Guei-Sih-Ni-Tang R

130 (Dang-Gui-Si-Ni-Tang)

Siao-Ban-Sia-Jia-Fu-Ling-Tang
(R 143 (Xiao-Ban-Xia-Jia-Fu-Ling-Tang)
Jhen-Wu-Tang JPER A RESR
131 (Zhen-Wu-Tang)
Shen-Jhu-Tang
R 144 (Shen-Zhu-Tang)
Siao-Jian-Jhong-Tang TEF
132 (Xiao-Jian-Zhong-Tang)
Run-Chang-Tang
iz F 145 (Run-Chang-Tang)
Da-Jian-Jhong-Tang By
Da-Jian-Zhong-Tan
133 ( g 9 Siang-Sheng-Po-Di-Wan
L3 g 146 (Xiang-Sheng-Po-Di-Wan) {Wan)
Huang-Ci-Jian-Jhong-Tang FEET 1 (1)
134 (Huang-Qi-Jian-Zhong-Tang)
Ban-Sia-Sie-Sin-Tang
T 7E 147 (Ban-Xia-Xie-Xin-Tang)
Liou-Yi-San L3R F
(Liu-Yi-San) (San)
135 Sie-Bai-San
=t (§0) 148 (Xie-Bai-San)
Wu-Ling-San s
136 (Wu-Ling-San) A
(San) 149 Pu-Ji-Siao-Du-Yin
I FHc (50 (Pu-Ji-Xiao-Du-Yin) {San)




(110

THP

No.

Formula Name

& A E & ($0)

No.

Formula Name

150

San-Huang-Sie-Sin-Tang
(San-Huang-Xie-Xin-Tang) {Wan)

ZxigeiE (1)

162

Sheng-Hua-Tang
(Sheng-Hua-Tang)

408

151

Cing-Sin-Li-Ge-Tang
(Qing-Xin-Li-Ge-Tang)

s 1195 8

163

Yu-Cyuan-Wan
(Yu-Quan-Wan) {(Wan})

A1 (1)

152

Ban-Sia-Tian-Ma-Bai-Jhu-Tang
(Ban-Xia-Tian-Ma-Bai-Zhu-Tang)

eV IEY

164

Huang-Lian-Shang-Cing-
Wan (Huang-lian-Shang-Qing-Wan) {Wan)

T Ft (1)

153

An-Jhong-San
(An-Zhong-San) (San)

% ¢ 5 {47)

165

Jhih-Zih-Shih-Tang
(Zhi-Zi-Shi-Tang)

7

5

f3

154

Yu-Ping-Fong-San
(Yu-Ping-Feng-San) (San)

* B R 4T {40)

166

Jie-Geng-Tang
(Jie-Geng-Tang)

17

155

Yi-Zih-Tang
(Yi-Zi-Tang)

z

iz

4

167

Cing-Fei-Yin
(Qing-Fei-Yin)

7%

156

Siao-Jhih-Wan
(Xiao-Zhi-Wan) {(Wan)

yort (1)

168

Gua-Lou-Jhih-Shih-Tang
(Gua-Lou-Zhi-Shi-Tang)

ANEWRFE

157

Zih-Yun-Gao
(Zi-Yun-Gao)

# 2 % (Only for traditional formula.)

169

Bu-Huan-Jin-Jheng-Ci-
San (Bu-Huan-Jin-Zheng-Qi-San)

7 A D F A

158

Ba-Wei-Dai-Sia-Fang
(Ba-Wei-Dai-Xia-Fang)

Ak AT

170

Jian-Pi-Wan
(Jian-Pi-Wan) {Wan)

EH-1 (1)

159

Wun-Jing-Tang
(Wen-Jing-Tang)

R
P

171

Lian-Ciao-Bai-Du-San
(Lian-Qiao-Bai-Du-San)

e A

160

Cyong-Guei-Jiao-Ai-Tang
(Qiong-Gui-Jiao-Ai-Tang)

BE

5

2

)

172

Bu-Yin-Tang
(Bu-Yin-Tang)

A1 F

161

Dang-Guei-Shao-Yao- San
(Dang-Gui-Shao-Yao-San)
(San)

173

Mai-Wei-Di-Huang-Wan
(Mai-Wei-Di-Huang-Wan)
{Wan)

Frrd g1 (1)

i 5 E i (0

174

Zih-Yin-Di-Huang-Wan
(Zi-Yin-Di-Huang-Wan)
Shou-Gan-Di-Huang-Wan




THP

(111)

No.

Formula Name

(Shou-Gan-Di-Huang-Wan) {Wan)

No.

Formula Name

AR T L (RicrEE 1) (1)

it (1)

175

Dang-Guei-Bu-Sie-Tang
(Dang-Gui-Bu-Xie-Tang)

187

Er-Chen-Tang
(Er-chen-Tang) (Wan) {Wan)

—mE (1) (1)

b A e F

176

Da-Bu-Yin-Wan
(Da-Bu-Yin-Wan) (Wan)

188

Guei-Jhih-Shao-Yao-Jhih-
Mu-Tang (Gui-Zhi-Shao-Yao-Zhi-Mu-Tang)

B HE s F

AL (1)

177

Ci-Bao-Mei-Ran-Dan
(Qi-Bao-Mei-Ran-Dan) {Wan})

189

Cang-Er-San
(Cang-Er-San) (San)

£ 24 {47)

SgEFa (1)

178

Ban-Long-Wan
(Ban-Long-Wan) {(Wan)

190

Chai-Hu-Cing-Gan-Tang
(Chai-Hu-Qing-Gan-Tang)

% ¢ 058

ittt (1)

179

Zai-Zao-San
(Zai-Zao-San)

191

Tuo-Li-Siao-Du-Yin
(Tuo-Li-Xiao-Du-Yin)

SR

£ g 5T

180

Yang-Gan-Wan
(Yang-Gan-Wan) {(Wan)

192

Sang-Piao-Siao-San
(Sang-Piao-Xiao-San) {San)

2k 7 ($7)

A3 1 (1)

181

Cing-Liang-San
(Qing-Liang-San)

193

Wun-Cing-Yin
(Wen-Qing-Yin)
Jie-Du-Sih-Wu-Tang
(Jie-Du-Si-Wu-Tang)

B (R e )

ik

182

Gan-Mai-Da-Zao-Tang
(Gan-Mai-Da-Zao-Tang)
Gan-Cao-Siao-Mai-Da-Zao-Tang (Gan-Cao-
Xiao-Mai-Da-Zao-Tang)

194

Jin-Suo-Gu-Jing-Wan
(Jin-Suo-Gu-Jing-Wan) {Wan})

s AR (1)

SR RN TICERE RS &)

183

Chai-Hu-Jia-Long-Gu-Mu-
Li-Tang (Chai-Hu-Jia-
Long-Gu-Mu-Li-Tang)

195

Bao-He-Wan
(Bao-He-Wan) (Wan)

Ffei (1)

P Y

184

Bao-Chan-Wu-You-Fang
(Bao-Chan-Wu-You-Fang)

196

Wei-Ling-Tang
(Wei-Ling-Tang) {San)

iorE (4T)

185

Dang-Guei-Yin-Zih
(Dang-Gui-Yin-Zi)

§ b

197

Ping-Wei-San
(Ping-Wei-San) {(Wan)

Faiae (i)

186

Ning-Sou-Wan
(Ning-Sou-Wan) (Wan)

198

Bai-Hu-Jia-Ren-Shen-Tang
(Bai-Hu-Jia-Ren-Shen-Tang)




(112)

THP

No.

Formula Name

199

Yi-Gan-San
(Yi-Gan-San)

Fret

200

Wun-Dan-Tang
(Wen-Dan-Tang)

i8R
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