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Number: CCMP102-CP-014

Pharmacological Evaluation of
Immunomodulation on Chinese Medicine
Formulas Containing Radix Astroguli or

Containing Radix Hedysari

Wen-Te Chang
China Medical University

ABSTRACT

Aim:

Huang Qi (Radix Astroguli), a famous Chinese medicinal material in Traditional
Chinese Medicine (TCM), is the roots from Astragalus membranaceus (Fisch.) Bge.
var. mongholicus (Bge.) Hsiao, or Astragalus membranaceus (Fisch.) Bge, which
belongs to the Leguminosae or Fabaceae family. Huang Qi has a sweet taste and a
warm properties and it is used for treating the spleen and lung with tonifying spleen &
lung Qi (raises Spleen & Stomach Qi), stabilizing exterior (Wei Qi) and promoting
urination. Recently, Huang Qi was reported to possess hepatoprotective,
immunostimulating, cardiotonic and anti-aging activities.

Hong Qi (Radix Hedysari), is the roots from Hedysarum polybotrys Hand.-Mazz.
with red color bark. In Taiwan, it was also known as Huang-Qi and commonly
substituted for A. membranaceus, which was thought to have similar pharmacological
function. It is still misused as Huang Qi alternant in this moment even people know
they are from different species. Therefore, the main goal of this project is to find the
evidence and possibility if Hong Qi is able to replace Huang Qi in some formulas
which used for immunomodualtion in TCM.

Method:

The prescription formula is the main preparation style for clinical applications in
TCM. The ingredients in formula have the synergic functions to treat human body.
However, there are a few studies on the immunomodulation when Hong Qi replaced
Huang Qi in a formula which used for stabilizing exterior (stimulating Wei Qi). In
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order to understand the difference between Huang Qi and Hong Qi applications in
immunomodulated function formulas, as well as to develop the resources and clinical
applications for Hong Qi, the 23 formulas with Huang Qi extracted from the 200
standard formulas of Department of Chinese Medicine and Pharmacy in MOHW have
been investigated and evaluated on the immunomodulation function using dendritic
cell platform when Huang Qi and Hong Qi alternated within a formula.

In the final, the experts committee from academia, industrial and government
have been organized to have a formal forum to discuss the possibility on the Huang Qi
and Hong Qi alternated applications within a formula. These results will be helpful for
the development of Hong Qi in medicinal applications on TCM and food areas.

Results & Discussion:

1. There are 23 fomulas were selected from 200 standard fomulas which provided by
MOHW. Based on the principle of combination in formula, 23 formulas were
divided into two catalogues, the Emperor-role formulas and non-Emperor-role
formulas.

2. The water extracts of Huang Qi and Hong Qi have the effect of
immune-stimulation on dendritic cells under the concentration of 500 ug/mL,
respectively. The extract from Hong Qi has stronger effect compared with Huang
Qi.

3. Six formulas when they contained Hong Qi to instead of Huang Qi had the better
effects on the dendritic cells. 11 formulas when they contained Hong Qi to instead
of Huang Qi didn’t have the better effects on the dendritic cells. The other 6
formulas did not have significant different effect compared between Huang Qi and
Hong Qi.

4. In the in vivo rats experiment, it indicated the ratio of CD4/CD8 casued by the
water extract of Shen Yu Tang which contained Hong Qi was much higher than the
control one and Hunag Qi one. It means the Shen Yu Tang which contained Hong
Qi has the beether effect of immunesystem stumilation for normal rat.

Keywords: Huang Qi, Hong Qi, Astragalus membranaceus, Hedysarum polybotrys,
standard formulas, dendritic cell, immunomodulation
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mHzr' R ek (plasmacytoid) Ht% fw®e Al X :}‘%i},g\; AP A4
m?*ﬂJ%%°ﬁ%mij§@@mé @K%%ﬁ?é’%ﬁﬁﬁ
BA I W#wﬁi_@ﬁﬁ7 H N E TR ‘£%#
Fe MNP ERR e 3o bldeficd $ KRt O (LPS 2 CpG) ~
YERA S m}m’?ﬁ’;}i’% (TNF 2 IL-1) -~ CD40 ligand ° iz 344 = 5 ¥ Fz
~— i # ¢ 7 Kinase ~ phosphatases ~ adaptors ~ transcription factors % %22 &
SEES N x_iiz o RipEAE g L ¢ > FEP S MyD88-dependent %
MyD88-independent 3#i-3¢ > Toll-like receptor (TLR)z 5L & f32 4= ¢ 7 NF-B
%z MAP Kinase /T ¢ #&7& 14 > Flm & w3 & MHC-II/ % 3 % & +
(co-stimulatory molecule) % T2 w2 % chd & o BHR fwre A d g
@ﬁﬁﬂﬁiﬁ’&ﬁﬁﬁﬁj’ﬁim%{%%Jﬁﬂﬁéﬁﬁ’ﬁﬁ
BRmear B fad T LR T w3 o AiFitz THT e X i
F & 3R vz (Antigen-presenting cells ; APCS) » 4- B # ¥ P2 ~ H % w2
Bk P & 47 & endk — puk (Specific antigen) s 2 4= 17 % {jgcts > € 51
Fod e ML BE AR A L F R R T HT e BN o e iE
g (Cell cycle) » ptprim?e ¢ 4 GO Ff £ (GO phase)td f & » Gl Ff £ (Gl
phase) » & ¥ Pz =k 2 % = /i 9 %T(Interleukin—z VIL-2)2 % - e B
=% %8 (Interleukin-2 receptor ; IL-2R) » IL-2R & &% IL-2 e g2 i8¢ ‘mPe 2
Y 5eniIl-2 &2 IL-2R > @ & e fjk 24-30 /| "Eﬁiw VIEREE L2 T T
e R BiE o~ fmre ik ¢ DNA & = 2. SFFE(S phase) fmPe & Bz G2 F¢
(G2 phase)2 M FFfE (M phase) » SfsiE = TH = mz 2382 > @
WA SSEL L Awmre b £ F & (Cell-mediated immunity) 2 4 2. & &
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1.NMR & * 2. MeOD 4= D,0O- p 1 x.:3-Trimethylsilane propionic acid-D4
sodium salt (TSP > 0.1% w/v) -

2. MR mve i+ EMFH 5 2 GM—CSF(Pepro Tech) ~ IL-4(Pepro Tech) ~
RPMI-1640 3 &% (7 10%%s2 & 3 ~ 2mM L-glutamine ~ nonessential
amino acids ~ sodium pyruvate ~ HEPES - antibiotic ~ 5 -mercaptoehanol ) -
TNF-a ELISA Kit (e-Bioscience) ~ LPS (from E. coli, Sigma-Aldrich) ~ 44
S E 4 & (Trypan blue) ~ 1% BSA in PBS ~ 0.1% BSA in PBS ~ CD1lc
anribody (e-Bioscience) ~ CD80 antibody(e-Bioscience) ~ TrypLE(Gibco) -

(o)
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8w H P mre plE Y 2. 01 M ERpL ¥ iRk (Phosphate buffer
saline ; PBS) ~ Ficoll-Paque Plus (GE ; density = 1.077 + 0.001 g/mL) ~ 1%
BSA in PBS~0.1% BSA in PBS-~CD4 antibody(e-Bioscience) ~CD3 antibody
(e-Bioscience) ~ CD8 antibody (e-Bioscience) -

REKA

1. Brucker AV-400 NMR : operating at a proton NMR frequency of 400.13
MHz. For each sample, 128 scans of H-NMR spectra will be recorded. The
spectra are referenced to trimethylsilane propionic acid sodium salt (TPS) at
0.00 ppm for the water extract. TSP (0.1% w/v) will be used as internal
standard.

2. N m¥e A 7N e ik 4 +7 (Flow Cytometer ; BD FACS Canto I1)
% BDFACS Diva software #ix%8 4 478+ % fmre 5 1L b i) o

Fodp AR F ALY IR FH 2L F
- ﬂ%é_}”? & 13
i Pgﬂ*”’“ré\—é
f@ v WE F 4ol
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11600 mL 22 RO /KR T ke #4 20 2 4515 » B (T4 5 Poende 17 o
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R 40° C~45" C)kigts » £ HIRMFL TP b ic B ick > T 2 4g
Bk k0T G BER e BRI T2t (F 5 5 15%~31%) -
= ~ NMR 3y = Bl3# 4 47

Bt fFo 2 F P o 0 15 mL endrs F 0 4 > 2 mL MeOH 2
% 2mL 50% H,0 - Z# (vortexing) 3 4 45 > 424 & 30 4 45 > #8313 2 3000
rpm ges 30 A4k o Bt Fie A~ NMR R S50 F 7 0 A R TR o

FoML MR LEFER %
- SR LEFRFTRAY (] B oinvitro)
BER e 8l %

F ALK B2 BFE o (BMDCO) & 2 2 24w A 32 MY & e
Tood opEErpd LR EME 48 Fds2 CLS57TB/6 ¥ & 5 d H < vs‘i% 3 fJ~
s s ¥k 2 4mL £ 10 ng/mL GM-CSF 2 10ng/mL IL-4 #h
RPMI-1640 2 %% ( 3 10%°s2 i *F ~2mM L-glutamine ~ nonessential amino
acids ~ sodium pyruvate ~ HEPES - antibiotic ~ B-mercaptoehanol ) »* 6 3 ‘w2
BEEYRAZ(GY- ) MEBEFZX 5T X E34 e 2mL 7 10
ng/mL GM-CSF 2 10ng/mL IL-4 s %% » 54 % - T P> LR ¥2 o
el £ATE R L %ﬁ% 7fﬁ$i 1x 10° cells/mL 2 k& > %% 63 Jm
e iE(F It 2mL) 24t mreE(F It ImML)B R R i 0 Y REFF S o
MR fwme 5 it

AAFAR mrE R Bk R R4 B~ LPS (from E. coli,
Sigma-Aldrich) ~ /& F-k 4v » » e RJZ 6 /| PFinlimie b ik 2 RJE 24 ) P
2 lwrz & {7 ELISA % jii\fmPe k2. A 45 o MoV vz ik (Flow Cytometer)
A RER dmfe 2§42 A i ehd ) (phenotype) 0wt gk 4 < Rt ELISA
PR
FRE & 5 e R A T

oy o* gy LR e-Bioscience o 4 ¢ W R H-iwmre 2 0.1 M ERfL S R
/% (Phosphate buffer saline ; PBS)%2 TrypLE(fw?e & $3&))p 6 3¢ fwmPe &
42 » %~ BD Falcon tube # - r4 1250rpm % ;8 T #g.< 5 A 4 o FH- b 5k o
12 ImL/tube £720.1% BSA in PBS #£3p ¢ ik — =t 1 » 2 E ™ 12 1250rpm &<
545 o LT o sk FiR 0 F - f 4o~ o B 4 bA(CDLC-FITC
% CD80-PE > 12 1% BSA in PBS » 1:50 et pfie @) » 4° C#Frk 4 ¢ 45~

45 o F ¥ 11 ImL/tube 0.1% BSA in PBS #-5 &2 Fuflie % > 3t 35T Y
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1250rpm s T A 480 )3 Fi% 18 > 40 ~ 400 ¢ Litube 2. 0.1% BSA in PBS
I -k e g dp A 0 M on s P2 ik (Flow Cytometer ; BD FACS Canto 1) %
BDFACS Diva software #x %4 4 47 -

e gk A 45

12 Enzyme-linked immunosorbent assay (ELISA) 4 17 fm#z ek 4 = @ 4¢
» He4 B~ LPS (from E. coli, Sigma-Aldrich) % ;= g K &2 6 -] F* {5 R
CEERE S ;‘?’—;‘,ifz AR R e e TNF-a 2 =011 e-Bioscience &
ELISA & sva 47 -

S~k BepE P L ES RTRAY (

f* MR LR BEHT S22 FESEY > EREY RS RIFFL -
M MRS BT LR TR o
R T SR

MATIE P2 AF S Aka SD & Bl(php ®Er 4 0 & & 151-175 &
ol aiflesg Pl te) N AL EALE - BRI X DX o
BP@2 (ML) E A 7 R A e g o A B i&i%ﬁﬁfﬁ 0.1M
FipL % W% (Phosphate buffer saling ; PBS) i & r/ff-f# i ok - iR £353 {5
¥MHix » 3773 4 mL Ficoll-Paque Plus (GE ; denS|ty 1.077 £ 0.001 g/mL)
hgis F R o 12 3000rpm 0 R R chERT o gt 30 4 48 0 Ja B @ & PBMCs
& 4e o~ i £ 600.1% BSA in PBS fFf it o £ E R o 3000rpm o 10
4811 %2 Ficoll-Pague Plus i3 i o »MiF TR BT o #-F F R @815 > 4o »
4 2 g 100 p Litube (# * i@ 5 CD3-PE+CDA4-FITC ;
CD3-PE+CD8-FITC - 2 1% BSA in PBS 12 1:50 =1+t &) ﬁ—%?i.) v 3 4° C
XA ¢ 45 24518 0 4o~ ImL/tube 590.1% BSA in PBS » dgdp it 5 482 3o
# o T 12 1250rpm A 5 A 4B 1S 0 i3t iR 0 4o~ 400 1 Litube 2
0.1% BSA in PBS> 4 3p ¢ fw e R %15 > 1 on 3% m¥e ik 4 7 (Flow Cytometer ;
BD FACS Canto Il ) 2 BDFACS Diva software #ic %8 4 45 ‘m% >3 chis # o
W' g o 4%

12 Enzyme-linked immunosorbent assay (ELISA) 4 47 fm ¥z gz 4 = @ 14
ATIE P2 AF S Ak s SD ~ Bl(PEp BErflA > & B 151-175 2 5l) 0
A @&%L B RS E G o E D= o BB iR hin R % Y 1.5mL B E A
F YR > 14" Co12000rpm s 5 A 48 (S 0 H#ek FB I AT 1.5mL
E3c ¥ ¢ > 11 e-Bioscience 77 ELISA i st ¥ F ¢ e ek IFN-v 2
IL-22 7 &
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# 2 NMR P %% > 27 NMR =] % o & Bruker 400 NMR 1 'H 2 Bl
PoRPEAERNE S e o MR g A RN AR F

20 F LA H-NMR USSR ALY AP T R A B £ 4
HET o s a3 BEY (6005~30) S m B amino acid ~ 7 S pL 2
terpenoid & = 4 ; ¥ P (63.1~5.4) HIMA AR &5~ BEH A
B RERE R S 4 A MEH (65.4~10.0) DI ELed kg~ F AR AR Z s
KL LpEA L om B HEESN FRa 4 0 Gldef 4 (sucrose) ~ & 4E
(fructose) fe i % ,1‘9% (glucose) ¥ 124 % # & "H-NMR &2 ¢ A 55 % o

hE Eo e HH-NMR Bl#® (B2 C~D)o 23 §5.4 4057 11 2

T_% g fEanomeric protons (H-1); 65.2 21 %L 5 « -glucose = anomeric
protons (H-1); 64.6 et % 5 B-glucose = H-1; §4.2 5 5 AR
fructofuran 2. H-15° -
R T EIRT AT P2 BAR G Z PELERERHL L
v - RS PR RRBE A G i RS2 BREK O RS
%‘z“ T2l AES BRI - ARTT LR o Se B2 TR

2. NMR b’%]é% & - e mﬁz%é : frd AR

%4t o B BH(00.5~3.0) ’,Iiéﬁg%%,i:‘ ¥ 4 5115 ppm Aot - F E et
e o HU B AN RMERAET B F i F
a0 o e Fb iR o AL AN MA §1.32ppm i E o 2 F
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NO.16 : ¥ H XM Gk iH(H % or 4% £ F Bl ¥ #7456 thts] © 5.08%)

20140121 No.16 treat BMDC 6hr
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NO.20 : FiE#k (5 F or & F £ Al T AR5 s © 9.5%)

20140220 No.20 treat BMDC 6hr
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NO.3 @ #w (3% or 4 48 F 8] b AT 45t ] 1 9.09%)

20140108 No.3 treat BMDC 6hr
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NO.6 : +4 K i % (% or kx4 F Bl ¥ 45 bt © 8.57%)

20140108 No.6 treat BMDC 6hr
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20140121 No.17 treat BMDC 6hr
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Fo G TR TAANC L L %R FHETRESFHLGEE
K% A %41 (7R) ZHEE(HEH =)
0 Hek(F ¥/e¥) 1 100.00
1 WY F B 10 101.25
2 §7 748 12 116.25
3 % B 15 123.75
4 Lg% S E 14 123.75
5 i Fmp g 8 101.25
6 L x4 E 12 131.25
7 T 5 112.50
8 W ERT B 7 90.00
9 i 9 114.37
10 e 18 101.25
11 FEEF A 17 105.00
12 Ho ET 4 9 123.75
13 Y4 7 105.00
14 % 8 6 93.75
15 3 riEd g 7 108.75
16 LG x fro £ F 13 110.62
17 EN- W 5 112,50
18 Tk 4 9 101.25
19 ¥t s B 2 112,50
20 14t 12 118.13
21 A E R 13 98.25
22 ¥ s 11 112.50
23 R A 12 112.50
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SR G TMA G T REBES LhFG

FHetE
HER | )| FRER0 | F%(R)
0 Hek(f F/F) 1 100.00 22.10 23.04
1 v 10 101.25 24.22 22.86
2 12 116.25 21.29 22.33
3 15 123.75 16.63 14.98
4 14 123.75 23.68 22.75
5 8 101.25 17.58 18.28
6 12 131.25 25.07 24.32
7 5 112.50 21.33 19.11
8 7 90.00 24.29 23.80
9 9 114.37 19.78 18.40
10 18 101.25 22.25 23.03
11 17 105.00 22.30 24.15
12 9 123.75 13.49 14.39
13 7 105.00 17.65 16.60
14 6 93.75 31.21 25.88
15 7 108.75 17.80 20.58
16 13 110.62 15.85 15.053
17 I BB AT 3) 112.50 25.96 27.86
18 9 101.25 15.12 15.75
19 2 112.50 16.89 15.95
20 12 118.13 18.85 17.35
21 13 98.25 16.18 16.04
22 11 112.50 19.02 19.39
23 12 112.50 17.05 16.41
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22 F T ETEIPSEr¥HREZ 29 HRie2 {5 £ g2 (Post
Hoc /2 ) z it %
SEHER
{ciE g VARDDDD2
() VARDOODT  (J) VARDDOD1 95% {SHBER]
THERK () BRER RAEM TR LR
Scheffeik  control LPS 100ng/mL -1074.55766 149.43860 000 | -1558.1222 -590.9931
Y0 500mafmL -101.10028 | 149.43860 926 -584.6648 382.4643
ROS00magfmL | -2772.61 666 14943860 000 | -3256.1812 | -2289.0521
LPS 100ng/mL  control 1074.55766 | 149.43860 000 | 5909931 | 15581222
Y0 500mgimL 973.45738" | 149.43860 000 | 489.8928 | 1457.0219
RO 500mgimL | -1698.05899" | 149.43860 000 | -2181.6236 | -1214.4944
Y0 500mgimL control 10110028 | 149.43860 926 | -382.4643 | 5846648
LPS 100ng/mL | -873.45738" | 148.43860 000 | -1457.0219 | -489.8928
RO 500mgimL | -2671.51637" | 149.43860 000 | -3155.0808 | -2187.9518
RO 500mg/mL control 2772.61666 149.43860 .000 2289.0521 3256.1812
LPS 100ng/mL 1698.05899" 149.43860 000 1214.4944 2181.6236
Y0 500maimL 2671.51637 149.43860 .000 2187.9518 3155.0809

* FHIERE 0.05 KEZREER) -
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Number: CCMP 102-CP-015

The Program of Chinese Medicine GMP
Inspectors Training

Fwu-Show Chin
PDA Taiwan Chapter

ABSTRACT

Good Manufacturing Practice (GMP) is essential to ensure the quality, safety, and
efficacy of pharmaceuticals. All countries in the world formulate GMP standards and
related inspectional system. The purpose of the present project was to promote the
professional capability for Chinese herbal medicine inspectors, and to strengthen the
GMP inspectional system. Since inspectors are required to have comprehensive
professional training and inspectional skills in order to reach the purpose of
pharmaceutical regulatory management, so that the quality and protection of lives of
people could be protected. To achieve this purpose, the present project completed
several objects and methods are described as follows:
(A) Planning and offering training courses for Chinese herbal medicine inspectors
(1) Highly experienced professionals from pharmaceutical GMP manufacturers
were invited to give six special topics (8 hours each) for Chinese herbal
medicine inspectors. The topics were focused on laboratory inspection,
inspectional skill for Chinese herbal medicine, current and future trend for
GMP regulation, quality system and document system, manufacturing control,
and management for facilities and materials. The attendees for each course
were 26, 34, 32, 32, 38, and 37.

(2) Senior and highly experienced inspectors were invited to give two on-site
mock inspections for Chinese herbal medicine manufacturing plants. 6 and
7 inspectors were joined separately.

(B) Some Common questions related to GMP for Chinese herb medicine were
collected to make a pamphlet entitled " Questions and answers for Chinese herbal
medicine ; .

The content includes questions and answers in the training course, as well as
observations and corrections in mock inspections.

Results of this project will not only be beneficial to promote the professional
capability and inspectional ability to meet the requirement of international
pharmaceutical regulation, but also be the same level of international inspectional
standards. This would be good for Traditional Chinese Herb Medicine manufacturers
to follow and to adopt PIC/S GMP in the future.

Keywords: Chinese Medicine, Good Manufacture Practice (GMP), GMP inspection
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Nunber: M02G3121

Monitoring Program for Commercially
Available Chinese Medicine M aterials

Wei Chu Li
Sheng Chang Pharmaceutical Co., Ltd.

ABSTRACT

Project Objectives:

Domestic Chinese medicine materials are mostly dependent on imports. Because
its quality from the origin couldn’t be controlled, the safety of the herbs would be abig
concern while people purchase the Chinese herbal medicines. Therefore, in recent
years, the Committee on Chinese Medicine and Pharmacy, Food and drug
administration, Ministry of Health and Welfare has announced “The limit standard of
harmful substances in the Chinese medicine materials’ to enhance the quality of
Chinese herbal products and improve the safety use of Chinese medicine. In this
project, 20 kinds of Chinese medicine materials are surveyed as smaples in north,
central, south and east Taiwan to understand the quality background of different
commercialy available Chinese medicine materials and also the information related to
heavy metals content, pesticide residues and aflatoxin content. The information could
be used as the safety use of Chinese medicines and also the government reference for
limit standards revised.

Research M ethods:

20 kinds of Chinese medicine materials are purchased from Chinese medicine
clinics, Chinese medicine manufacturers and Chinese herbs importers, 20 samples for
each kind of Chinese medicine materials, atotal of 400 samples.

For total heavy metal test, colorimetric method is based on the Taiwan Herbal
Pharmacopeia second edition. For individual heavy metal test, Cd, Pb, As, Hg, Cu and
other elements are measured by inductively coupled plasma spectrometer (ICP-OES).
Aflatoxin test is based on the Taiwan Herbal Pharmacopeia second edition as well.
Gas chromatography tandem mass spectrometry (GC-MS/MS) is used for
organochlorine pesticides test detection. In order to assure the accuracy of the
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experimental data, besides each batch of examined samples, blank samples, Quality
checksample, matrix spike samples and repeat analysis of samples are al inspected as
well for quality control analysis. If the results were beyond the limit standard, the
re-inspection would be conducted.

Results:

For the results of total heavy metal analysis, four Chuanxiong Rhizoma samples
were beyond the limit standard. The failure rate was 20%. For the results of cadmium
heavy metal elements analysis, fifteen Pilose Asiabell Root samples were beyond
0.3ppm. The detection range of cadmium content was from 0.12~0.64 ppm. The
failure rate was 75 %. There was one Liquorice Root and Rhizoma sample beyond the
copper limit standard, the copper levels was 21.62 ppm which was beyond the limit
standard of 20 ppm. The failure rate was 5%. For aflatoxin test, one Cassia Seed
sample and one Almond sample were beyond 15 ppb, the levels for each item were
19.07 ppb and 23.14 ppb. For the results of organochlorine pesticides inspection, one
Ginseng Root sample and one Korean Ginseng sample were beyond the limit standard.
The failure rate was 5%. Among the 340 samples, there were seven samples beyond
the limit standard. The total failure rate was 2.1%, and the total pass rate was 97.9%.

Discussion and Recommendation:

The failure rates of total heavy metal and individual heavy metal tests on
Chuanxiong Rhizoma and Liquorice Root and Rhizome were too high. They need to
be continuous monitoring. It is recommended to use the Cadmium test result of Pilose
Asiabell Root as government reference for limt standards revised. It is suggested that
the limit standard of Eucommia Bark and Cinnamon Bark could be more stringent.
Cassia Seed and Almond al had one sample exceeding 15 ppb aflatoxin content. It is
recommmeded to put these two items in the continuous monitoring list as limit
standard revised reference. Both Korean Ginseng and ginseng in organochlorine
pesticide were al having one sample over the limits. It is suggested to be continuous
monitoring. Besides, more items of Chinese medicine materials are uder continuous
monitoring on pesticide residues to ensure medication safety is a'so recommended.

Keywords. Commercially available Chinese medicine materials, Organochlorine
Pesticide residues, Aflatoxin, Heavy metals.
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3. a-BHC -~ B-BHC ~ y-BHC ~ 6-BHC - Quintozene (PCNB) -
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B % 1000 mg/L «
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LB % 100 mglL
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Hi B2 R LEEPO-CAd-Cu)~ HF* B2 R L(Hg - AsE *)o
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2475 Fluorescenece Detector, Ultra Violet Chemical Reacter Box ) ~
W35 57 4% (Osterizer, 12 speed blender) ~ # 40 & 17 # 5 7 3 R
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& %10 ppm) > B~4§ ~ 4~ 4 1R 2% 7% (10 ppm) 10 mL 12 3.5%
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A2 CEEBATH S AITLAPHFLF AL T UE

(RAERATE AT b S B

Mg~ %
%
oF 137.06 75.19 126.75 85.51
i 127.65 83.31 120.26 90.70
4fF 116.40 75.92 109.66 82.67
Fh 114.77 72.42 107.71 79.48
7 109.41 77.34 104.07 82.69

(5) AftrmAdT
A1t E RS A ERGE 4 4 - 50ppb: A~ & 10
ppb)fe 2 o el i 4T D B4~ 4~ 4 128 75 % (1000
ppb) S5mL 2 A ~ A AR i3 i% (1000 ppb) & 1ml » i 4c 3t
SRR EAR Iz T RE Y feflla o & FRIE AR R iE
B(EX: EAEEE ~ o 2 B AL
PR APR S ERE SR AR DAL A 45 B
NP -
EIR20BHS 2TORAA- ZAPHRESIT
C. ks mEkRE s AP SR TEZ AP &Y
1% CAPIR S ANTER VRIS ITRAE LT
Bt % 2 Brpl o
(6) €47~ 47
A APHREEE LA IRE  RREAILS 2k
(A RS L Y
B. % 20 Bt &1 "Hi- FEHFRELIT EHKSE
BRI SR AR P ASE 2 A 459 B TR o
C. s BT @2 pHLEF » 1 (RPD)> £
R RV SR T S LR A
D. et i TR E» 2T HHE L R
FAWRPD) Bk st L B A J ] 20T &

F AN s hokow AT o

®
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| € e tr 14 A 151 2

x100%
VAL A B L+ EF A 16 2) ’

IHL BT A (%)=

(z) % 44 % 9 %> # (UVCR Box)™*"
1. %W s iF
¥ 4 2 EE 550 05241.3-2.6+5.2-13+26~52 ng/mL
- BRAEABII BoRAAP RO M ERELER Z X o
ERRESE R Y dho FRT RO A2 e
y=ax+b % 1p R (2 #(r) -
2. &L
(1) $5 2 H 5 250 HrAfE 4o » FrRfE2L 4§ 4 59
¥ 80%"7 f% 100mL » B 3T IERSLR  BF 24480 1w
A NOLE 74 g > B~ 10 mL jjgik 4 » 40 mL -k >
E BB RRERZ > TR HESRR O EY o
(2 Hit D RALERrFLEFFTHTLRRE > AL AR
FaRE A RERSEE DL FT B 10mML A &
RIEFR A AREBRS SR ER > R ERRR
LLGEI o R 2R BB E R TN 4
»ER10mL s BRI LFf 2R 2RISR @
R 2UBAEMA E R K0 2R P
ktieE > X AR AR BAImMLLC 2 A0 2 LiF/fr2
FREUELRRIE e BRI X B EF D 2
mL> iR EER PR BRI SRR F - R
it T 3EAF o
3. BouikApkriE g
(1) K47 ¢ : Cosmosil 5Cig-AR-TI 5 p f& 4.6x250 mm
(2) #F4p 1 7 fE 1 -k (40 : 60)
(3) i @ L.OmL/min
(4) iz »~%8 :20uL
(5) E & :40°C
(6) % =k fipl £ © Ex360 nm; Em440 nm
4, &% EgR

TN ER A ER
14



259 10 mL

W = X x 10mL
100 mL 50 mL
n Tv
J = Cx
g W
W B8 23 355 2 &£ (9
CiifgsZt&r BHLEL G 3 »wERE > TERR
& B (ng/mL)
TV e Sh %5 2 % 2 8 (mL)
5. &5 3 41

(1) = -#fmds 12 e fRpmaiT2d i A T

(2)

3)

&2 LRS-

TS B25 gt rEHF RS k()2
T2 PR EAIEC FRFAJESE Y > TRz e H
A Rl U2 AT o

ARG RS P250 BREATRZ RS FioRT
EAE AR 2 R > (2 ) 297 2 R AJE S T
FJLis &% o EL AR AT R w R F R RET

LEHIL T AR o doR T AT o

ﬁi‘a%*%é? e A PTAREREA Z B A T RE
cmig PP AT geia gaon
%
G, 110.47 63.73 102.68 71.52
G, 122.65 60.21 110.16 47.73
B, 116.24 79.17 108.83 71.75
B, 114.98 73.81 106.75 65.58

(4)

EAF A AT RERUEF RS () 2978
iﬁ%ﬁﬂ‘@’@ﬁaﬁﬁ%?’ﬁgiﬁﬁ§’ﬂ$
RLAPHA BT AT A F AL P Ao d A AT

A FRAREHAAHLE T A 24 TR

15



A 2 H1 1 %) B2 (%)
G, 4.32 3.29
Gy 3.43 2.64
B 351 2.76
B. 1.64 1.25

Pt R B R X) 50 mg o HF A AEE 0 BT 50 mL g £ 5
Pl RAMBEAFL o BABREE D RFED
i /&}:“i ’ ‘L E'@Jf%l*i? /;F\.‘/:fi; ’ /ﬂé\'ﬁ;‘-{%r‘f’é’/%/&/&&%"rﬂ;

0.004~0.2 pg/mL o
2. iRk 2 fR il p
Ptk 20 MR B B2 £48)EY o e d i
Gk 18mL-# % 20 2450 4 > A Er 70mL > R4 5B~ 15 4 48
BNt A AR o JF B 2R R E P
30mML €4 EB 1= » 45 10 A 4b > B 51 & B R 0 3+ 35C
FITEORIE R R IRMEL B R ik»-ZO%% g iz it 2mL e » k45
YR s Rl EEwmoEE 10440 1 fe iy 80mL
IR R DR HEEL 0 e ;‘,Q/;,Q—\PB’*@ T SRR ot 1
E A9 3~5mb o o 0 2t 35T T kiR RESD
FoomF e B fESEFL S5mLo BEivHR &SGR Y
GC-MS/MS 1 ip| 2.
. FAnK TR B R A TIER
(1) # 0% 47 &
At md st i ARV R F BT 0 3 AR
B. v ER& 87
C. K+7¢14: InetCapSMS/NP > p %5 & 025 pm > pfZ
0.25 mmx30 m » *¢+4c precolumn > p /£ 0.5 mmx2m %
154 8 B T A2deiE & 90°C v 45 5 A4 40 1 25C/min ¢
F A8 5 180°C » £ ™ 5C/miniE F 28 5] 280°C » & {4
2 10°C/min & F 28 7] 300°C

D. %% #% % % > 1.2mL/min
16



E #5i2r% 1l
(2) # # & (Thermo TSQ Quantum XLS)
B3 R T 5 R ¥ 52 (electron impact ionization, EIT)
7 /& (Spray voltage) : 70 eV
#5 JrR & (lon source temperature) @ 280°C
ARG EF
BoplHE 0 3 £ F R @ Rl(multiple reaction monitoring,
MRM) » 4o d = #55 o

moow»

oo s FARkATE WK S EF BRI Sk

S8 S G S
B A T ERALT (M2) > sidis £ ¥ oS (M) > mifi £
A 3+ (m'2) (ev) A% 33 (m2) (eV)
a-BHC 181>109 25 181> 145 25
B-BHC 181>109 25 181> 145 25
y-BHC 181>109 25 181> 145 25
3-BHC 181>109 25 181> 145 25
Hexachlorobenzene 284> 249 20 284>214 20
Quintozene (PCNB) 295> 237 15 237> 143 10
Eigfghk“oa””'“e 265> 194 15 265> 230 10
Methyl
Pentachlorophenyl 296> 263 30 296> 281 25
sulphide (MPCPYS)
Heptachlor 272> 237 20 237> 143 30
Heptachlor epoxide 217>182 20 289>219 15
Aldrin 263>193 35 263> 226 20
Dieldrin 263>193 35 263> 228 20
Endrin 263>193 35 263> 228 20
Oxychlordane 387> 263 15 387> 323 15
Trans-chlordane 373> 266 20 375>301 10
Cis-chlordane 373> 266 20 375>301 10
o,p’-DDE 246> 176 25 250>180 20
p,p’-DDE 246> 176 25 246> 211 25

p,p’-DDD 235> 165 20 235> 200 10

17



if& Tgﬁ"; éi' ?»'H—T%fﬁ—’:;’ 43"’:1'

B L W SRS (M) > mia £ wESEI (M2 > min B
A 4 3+ (m/2) (ev) At (2 (eV)
0,p’-DDT 235> 165 20 235> 200 10
p,p’-DDT 235> 165 20 235> 200 10

4, THETE
(1) %4
P& PIEIGIE BB ER SRR
/,z"w.«/ﬁ»i&*\%éﬂﬁﬁ* FHB 2 Apstdp— 5 R 175 222
gy ARFAES R D LA 2R F AT 2 L% G fARE
m & o Eéﬂt#@{irz\» L

J‘iﬁ
e

N S ARSI R F R F

3T 5 B (%) % 75 (%)
>50 +20
>20~50 +25
>10~20 +30
<10 +50
(2 =&
A TR RRFAEREY R AR BT R

AR RERRFRELREP
B. 3t E k&2 kR
CxFxV
M
C:id tREEREY A RE KR & L Z2 kA (ug/ml)
R
Vo

P ERZE2 7 E(ug/g)=

M : B4k A 474k 52 & £(0)
5. &g #1®
(1) F e mmirp o FHIRES R AFTHRESR 30 4
17 > ﬁr'r'/;]‘4f4\‘]“r£ EAAITE o

18



Q AFhER I FERES ®(T) 283 2XPE R
S EBImL R 2 F F Rl o A 4 BB R

0.004 ~ 0.01~0.025-0.05~ 0102 pg/mLER % 1 mL >
PBR(I) -3 FFEEEFLIT > LAEREER L X o
RS ERF AEG o Y dho BWiTAEE S ﬁi;‘
y=ax+b % 4p B % #(r) -

(B Z v 445t kg TS (T ) 283 FEB o A%
S GE Al U2 M AL R o AR EATIAARE T L o

(4 A FipseAi7: & EH &0 A Sk 4 o-BHC-HCB 2 PCNB
I 5204 7% (0.4 ng/mL) 0.25 mL s & (T )~ 2.8 3 & F B o

Few e BT A2 AL TR ek S

A4 FBEMBERATR LA L F A T E

pass _BHIT FHT Eria e
%

o-BHC 113.7 64.5 105.5 127

HCB 107.1 42.3 96.3 531

PCNB 108.9 53.7 99.7 62.9

(5) EAF AT AT e AT T 2 EAF AT B EAF A4S
RARHEABEF AV RAT &2 ?ﬁ;n FEEN > dod L oot
T ERFPEETEAILRT ZSET AL AT

Rl

E
A REMRELEANTAHLBET A L F 4 TR
EEAA  FH (%) 2 (%)
a-BHC 15.7 11.6
HCB 20.7 16
PCNB 21.3 16.1

19



#5335

%~ BR

P AL
- ~ZBF

20 &

I?%*jé}%’ a'-f!l\.‘»ép%

BpLR T Y B § 520590

AP B < 0

— ):’T-/-F ’
Tt B E20EH SR BEHE ) T o

+ - A %\33 20 F%Ié_%“g*j%@ﬁ\:& ‘FI;";‘

24000 % &0 & E R T2
Fé’:\z;\}-; “F’ ‘a‘ "&f’z‘\

r' Vil 1H ’f;‘{zr‘?‘}.\’]‘ﬁ_‘&r

LR MR R
& & 3 #4(Rhamnacese)te 4~ & Ziziphus jujuba Mill.z
o 1~20
SR EF o
2 4 (Leguminosae) £ + % + ® + Astragalus
S 1~20 | membranaceus (Fisch.) Bge. var. mongholicus (Bge.)
Hsiao z_ 3z %12 -
= F-F (Lauraceae)te 4~ f 12 Cinnamomum cassia Pres|
P 1~20 |
2R -
% %25 # (Umbdliferag) fe # % §& Angelica sinensis
i 120 | * %74 (Umbeliferag) £ £ § 4 Ang
(Oliv.) Diels z_ 37 %42 o
Sl i L o) M ; i £l
S 120 iE 7f‘ (Leguminosae) {2 4~ i+-F* Cassia obtusifolia L

= A
1~20 | ° "

WS RAET -

v

5 £ (Umbdlliferag) £ 4

71" Ligusticum
chuanxiong Hortorum 2_ iz &3 & -
. = £ #'(Leguminosae) te 4 + % Glycyrrhiza uralensis
T R LIRS IR
o 120 E 7 #* (Polyporaceae) £ f /< » Poria cocos
(SchW.) Wolf 2 50 AT e
% 120 = %% (Scrophulariaceae) £ #~ » % Rehmannia
‘ glutinosa Libosch.z 5z ' ﬁwﬂ °
4 ¢ 120 % ¥ fic#* (Rosaceae)te 47 L' 2 Prunus armeniaca L. var
ansu Maxim.% e %fgffﬂagc%ﬁs AT o
- 120 % £ ®ft(Ranunculaceae) te 4+ % % Paeonia lactiflora
Pall.z_ 2 A 37§42 -
(& %ﬁ;) 120 5 7 4ot (Ardiaceae) 2 4 + 4~ Panax ginseng C. A

Meyer 2 iz %13 -

20



BT LR | L -
:%. 1 ",_L 3l H T P 1 /‘_} -
b 120 | +_. x 7f. (EuSommlaceae) # 4 # #® Eucommia
ulmoides Oliv.z_ sz BTA -
% 2 Lwgg | * 1 1L #* (Campanulacese) . + #-  Codonopsis
"7 pilosula (Franch.) Nannf.z_ §7 % 12 -
% = % #(Rutaceae)tz 4~ # Citrus reticulata Blanco %
A A 1~20 ﬁ’f ( ftaces )fﬂj’ #
LRy e L
Lo 120 5 ® # (Compositee) 1 4 & +  Atractylodes
] macrocephala Koidz.z_ 7% 3 & o
vy 120 5 % % & # (Arecese) £ 4+ £ % Pinellia ternata
- (Thunb.) Breit.2_ 55 % ¥. & -
, & %25 # (Umbelliferag) 12 4 4 #*  Bupleurum chinense
s 3 1~20 !
DC.2_ 52 12 -
o oas & B2 # (Labiatae) 12 4+ & 2 Scutellaria baicalensis
A 1~20 S
Georgl 2. 55 2 o
B R~ 120 % 7 4 4 (Ardiaceag) i 4~ 4+ % Panax ginseng C. A.
(= 4) Meyer e » 5 & X 16 2 5% & o

S b S 20FEEH bR EE

ATEB LT L S205 M EH 2 KRB P Al LEREZ K%
BEREHEARE FINEA L o~EA oMY o REBRREFUKREZEH
AT R 2 T EASDA 7t o IR EHEE I 2 (CV %) E & R AP
REAITEE M TR AEYLOQ)H MNDE 7 5 & kS AF & R A
o~ L s B Ap 3 s 202 RS ESRAAEENVERE > &

PR RS PR RES S RS RKRRTE P AP 4T

AP EFHRHRRUE LR RE LR Y £ 18R EH > ¢

R S N BRI RE IR S I N S

FEE A BigskE 4L - ~3 - L osrg o
GEEBRBEE GRS B F e B FE 4 Y
IR S 2R 1 AR CEORE § £ YCE SR
L@ T R16R0 Y FH o 2P 4R EEBNERELI0
ppm > % $(¢ )2 % RS (=5)RE &£ B IR HF 520 ppm - H




#8510 ppm o EEFHY LR RESERT Y
4N F TN 8 N FOE X AR R S R ke sk R0 %
20 ppmM ¢ F S F T -4t 412 48 01 ICP-OESIE (7 455 ~ 4 ~ & ~ 4F 2
FRESEARRIET o BER AN G T4 &'xffl“048 ppm ~ 45 %

LA - MEEL007ppm- & 5 £ L ~4F 7 £ 5803
ppm; -7 4 fai:;049ppm~ FEE S H~ﬁ<g§_:aO.12
ppm -~ Hggil:” i 7€ 5935ppm; "5-8: 45 7 £ 5049
ppm -~ 47 £ ﬁ: ﬁd"i,;OO?ppm AZESARD
dm824ppm, '?9’&; £ 5038ppm 47 & 5 A -

# z 2 5011 ppm - ié%%ﬁﬂi‘ffﬂf’z‘ %994 ppm s 4t
TAAEE E iﬂi&EOSpp Hipr ks i3 B4 B30

:]‘—3"1]3 °

( ]
BL2ppm: FE -~ v A B R s F R LT 265
LR R ZSppM RS R 14 EH P 25 AR D
_,‘E':K?I—aﬁlj_gp\ °

BEAHEAFATOEREE T A F F o4 E AP
i E SRR E R RESEIEEY > R AR IR ED
2 ppm: HEGRHEH e B3 F o HE AP 02 RS
UL E R L 03 ppmo H ¢ oE S 5 151 Jf%& s P 42 380.3
ppm - &% 5k %-2 147 E 5062ppm; E %-3: &;A%“OM
ppm 2454732 5052ppm; & 5-8:

%-10: 45 7 £ % 0.61 ppm; ﬁzﬁll:é&?i‘.aO%ppm Tﬁ?}
ﬁi—3#3045ppm ¥ %-13: 455 £ 5052
%0.51ppm; & %-15 457 € 5 0.53 ppm -Ek—lG-ﬁ%%iéO.SS
ppm; & %-17: 457 % 5053 ppm; & %-18: 457 & 5047 ppm »
¥ 4-19 &;"E”OBOppm£$>Z\ 20 4z £ 5057 ppm -

EEHABAAFZAIER SR R R T HE AP
3 \g:f:\,ﬁ CHWZ R RS8R BN P PR g

LR AR5 4~ %) % 30 ppm2 2 ppm ﬂ&g%ﬂ%ﬁfwﬁ@_ﬂ
2.07~5.69 ppm > H 46538 # 4o T SHE AP S A

2R 53 EH ST E T %%L—%/\ w55 ppme 0.2
22
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SR SRR

> [fl & % 2.79~21.62 ppm >
LR R E20ppM - 54§75 E
SEH SR Y P EERERE

i
AEEH > L EIE20E K& 831201 4%
Eo Bl Rdrdk s e~ L g B s f ol 20
BtRINE NI Z AP FIEHRZ LB LG ISR SRRIE
Az 15 ppb > # 1) & 4 %] 5 19.07 ppb% 23.14 ppb °
) FIEEFRMEEATERPIES
A A IR TE AL ER G hEH ST
FEH > FREEFEHE &%é%%%ﬁ%$
AP zif:&%i%ii
Hd 4 R(d 2)EHE )
A e N %: AN BET o

A EEIRHFF NI EAD L ERER ] R F T AP
A%

(

i

23



H i~ ppm
ey L
’ RELER 7 MeantSD(CV %)
1 10 ppm 127 ND
2 10 ppm 12 ND
3 10 ppm 12 ND
4 10 ppm 127 ND
5 10 ppm 127 ND
6 10 ppm 12 ND
7 10 ppm 127 ND
8 10 ppm 127 ND
9 10 ppm 127 ND
10 10 ppm 127 ND
11 10 ppm 12 F ND
12 10 ppm 12 ND
13 10 ppm 127 ND
14 10 ppm 12 F ND
15 10 ppm 12 ND
16 10 ppm 12 F ND
17 10 ppm 127 ND
18 10 ppm 12 F ND
19 10 ppm 12 F ND
20 10 ppm 127 ND
g ﬂ]@%—l% 10 ppm 4 5 ppm 14

PR MTLOQI. ND £ % 5% 2RI EEEICVUE R A2 dn ¥
TR L
*Esk ™ E 2. 1 1 LOQ=0.04 ppm; LOD=0.50 ppb
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%\"‘LE. ll“’"’ *7]»,};%5% _L_\;c

H > ppm
e AYER L%

@& &5 7 MeantSD(CV%)*
1 10 ppm 12 T 0.14+0.01(8.45%)*
2 10 ppm 12 0.11+0.01(5.41%)"
3 10 ppm 12 ¥ 0.20+0.01(2.84%)*
4 *20 ppm 11 © 0.11+0.01(9.09%)"
5 10 ppm 12 0.18+0.01(5.56%)*
6 10 ppm 12 © 0.09+0.02(16.37%)"
7 *20 ppm 12 © 0.11+0.02(13.48%)"
8 *20 ppm 11 T 0.06+0.01(9.12%)*
9 *20 ppm 11 © 0.11+0.01(5.41%)"
10 10 ppm 12 ¥ 0.09+0.01(6.19%)*
11 10 ppm 12 0.25+0.01(2.28%)*
12 10 ppm 12 ¥ 0.14+0.01(4.22%)*
13 10 ppm 12 ¥ 0.13+0.01(7.69%)*
14 10 ppm 12 0.17+0.02(9.17%)*
15 10 ppm 12 ¥ 0.17+0.02(10.19%)*
16 10 ppm 12 0.15+0.01(6.67%)"
17 10 ppm 12 ¥ 0.16+0.01(7.37%)*
18 10 ppm 12 0.19+0.02(10.77%)*
19 10 ppm 12 0.06+0.01(16.67%)"
20 10 ppm 12 ¥ 0.06+0(0%)"

g R 10 ppm 14 5 ppm 12 T

R MOTLOQ. ND 47 5% 242 IEEE S ICVWLE Sz A2 Ap
TR L o
A 2 20 1 A 0 LOQ=0.04 ppm; LOD=0.50 ppb
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Lle REIEHRELS

H i~ ppm
& B 5L Lé¥
RE L 7 Mean+SD(CV%)*
1 10 ppm 12 © 1.23+0.01(0.81%)"
2 10 ppm 12 1.40+0.01(0.71%)"
3 10 ppm 12 ¥ 1.37+0.01(0.42%)"
4 10 ppm 12 © 0.51+0.01(1.96%)*
5 10 ppm 12 © 1.10+0.03(2.41%)"
6 10 ppm 12 © 0.53+0.01(2.17%)*
7 10 ppm 12 © 1.48+0.01(0.68%)"
8 10 ppm 12 T 0.20+0.01(2.84%)*
9 10 ppm 12 © 0.85+0.02(1.79%)*
10 10 ppm 12 © 1.42+0.04(2.84%)"
11 10 ppm 12 0.15+0.01(3.94%)*
12 10 ppm 12 ¥ 0.31+0.02(6.45%)*
13 10 ppm 12 © 1.40+0.03(1.79%)"
14 10 ppm 12 0.45+0.01(2.22%)*
15 10 ppm 12 0.82+0.03(3.06%)*
16 10 ppm 12 1.04+0.02(1.67%)"
17 10 ppm 12 ¥ 0.67+0.01(0.87%)*
18 10 ppm 12 0.21+0.01(5.41%)*
19 10 ppm 12 1.08+0.01(1.07%)"
20 10 ppm 12 ¥ 0.35+0.04(10.13%)"
N EE 10 ppm 127 Sppm 4 7F

PR MTLOQI. ND £ % 5% 2RI EEEICVUE R A2 dn ¥
TR L
*Esk ™ E 2. 1 1 LOQ=0.04 ppm; LOD=0.50 ppb

26



I FFEHRERS S

H > ppm
) R
AT BRELB 7 MeantSD(CV%)*

1 10 ppm 12 0.34+0.02(5.88%)*
2 10 ppm 12 © 0.34+0.01(1.68%)*
3 10 ppm 12 ¥ 0.22+0.01(4.55%)*
4 10 ppm 12 © 0.18+0.01(3.27%)*
5 10 ppm 12 ¥ 0.15+0.01(3.77%)*
6 10 ppm 12 0.14+0.01(8.06%)*
7 10 ppm 12 0.19+0.01(3.09%)*
8 10 ppm 12 ¥ 0.13+0.02(15.61%)"
9 10 ppm 12 0.14+0.01(4.22%)*
10 10 ppm 12 ¥ 0.10+0.01(10.0%)*
11 10 ppm 12 1.42+0.06(3.89%)"
12 10 ppm 12 0.15+0.01(3.94%)*
13 10 ppm 12 ¥ 0.21+0.02(7.16%)*
14 10 ppm 12 0.29+0.01(2.01%)*
15 10 ppm 12 ¥ 0.20+0.01(2.94%)*
16 10 ppm 12 0.33+0.01(1.77%)*
17 10 ppm 12 ¥ 0.19+0.01(5.26%)*
18 10 ppm 12 ¥ 0.19+0.01(2.99%)*
19 10 ppm 12 0.25+0.01(4.0%)"

20 10 ppm 12 ¥ 0.28+0.01(2.09%)*

N EE 10 ppm 12 Sppm 4 7F

PR MTLOQ. ND £ % 5% 2L EEEICVUE R A2 dn ¥
TR L
*Esk ™ E 2. 1 1 LOQ=0.04 ppm; LOD=0.50 ppb
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2 L EHRBLE

H i~ ppm
&5 5L Lk

REE 7 Mean+SD(CV%)*
1 10 ppm 12 ND
2 10 ppm 127 ND
3 10 ppm 12 ¥ 0.23+0.01(2.55%)*
4 10 ppm 12 ND
) 10 ppm 127 ND
6 10 ppm 12 ND
7 10 ppm 127 ND
8 10 ppm 12 ND
9 10 ppm 12 ND
10 10 ppm 127 ND
11 10 ppm 12 0.13+0.01(8.66%)"
12 10 ppm 127 ND
13 10 ppm 12 ND
14 10 ppm 12 T ND
15 10 ppm 127 ND
16 10 ppm 12 ND
17 10 ppm 12 T 0.17+0.02(10.19%)"
18 10 ppm 12 0.15+0.02(10.41%)"
19 10 ppm 12 ¥ 0.21+0.01(4.76%)*
20 10 ppm 12 0.09+0.01(12.37%)"

e R 10 ppm 14 ® S ppm 12

PR MTLOQI. ND £ % 5% 2RI EEEICVUE R A2 dn ¥
TR L
*Esk ™ E 2. 1 1 LOQ=0.04 ppm; LOD=0.50 ppb
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R i R Rp AT TR K%L

H i~ ppm

& v & vl & W 5

B 5. ™ MeantSD (CV%)' A3 2% 245 By RE iR
1 0.07+0.01(14.29%)" 1  10ppm 1~ 1 10ppm 2
2 0.07+0.01(14.29%)' 2  10ppm 11T 2  10ppm iz
3  0.13t0.01(4.33%)' 3  10ppm T 3 10 ppm 12
4  0.33t0.02(6.37%)" 4  10ppm 4T 4  10ppm 4T
5  0.15+0.01(6.67%)" 5  10ppm T 5  10ppm 4
6  018+0.02(11.11%)" 6  10ppm 11T 6  10ppm iz~
7  0.10+0.01(10.0%)" 7  10ppm iz~ 7  10ppm iz
8  0.17+0.01(346%)" 8  10ppm it~ 8 10ppm iz~
9  0.97+0.04(361%) 9  10ppm iz~ 9  10ppm iz
10  0.20+0.01(5.0%)" 10  10ppm ™4~ 10 10ppm 14T
11  0.12+0.01(9.90%)" 11  10ppm 4~ 11  10ppm 4T
12 0.30+0.01(1.95%)' 12  10ppm 4~ 12 10ppm 14T
13 0.1240.02(12.39%)" 13  10ppm 11T 13  10ppm 12~
14  0.05+0.01(12.37%)" 14  10ppm ™4~ 14  10ppm 12~
15  0.13+0.01(7.69%)' 15  10ppm 4~ 15  10ppm 14T
16  0.12+0.01(9.36%)" 16  10ppm 4~ 16 10ppm 4T
17  0.09+0.01(6.66%)" 17  10ppm 4~ 17  10ppm 14T
18  0.12+0.01(4.68%)" 18  10ppm 4~ 18  10ppm 4T
19 ND 19 10ppm it~ 19 10ppm 4T
20 0.04+0(0%)* 20 10ppm 4T 20 10ppm 14T

g g g

g OPPMUT e 0PIMAT L, OPPMET

Rl % KALOQ ND 457 5% AARE R RE S ICVU%L R AL A H
L o

*eS% 22 A 1 LOQ=0.04 ppm; LOD=0.50 ppb
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S RNRETECE eIV )

H > ppm

# 5 ££%
B 5. 4% MeantSD (CV%)' 4> Mean+SD(CV%)' & Mean+SD(CV%)*

1 0.35+0.01(3.27%)* ND ND

2 0.31+0.01(1.88%)* ND ND

3 0.51+0.01(1.12%)* 3.10+0.09(2.87%)* ND

4 0.32+0.02(4.72%)* 3.42+0.11(3.24%)" ND

5 0.29+0.01(1.97%)* 2.25+0.07(3.11%)" ND

6 0.36+0.01(3.24%)* 2.50+0.05(2.05%)" 0.10+0(0%)"

7 0.32+0.02(4.82%)* 2.07+0.02(1.0%)" ND

8 0.18+0.01(5.56%)* ND ND

9 0.30+0.03(8.48%)* ND ND

10 0.19+0(0%)" ND ND

11  0.17+0.02(8.81%)" 3.76+0.17(4.61%)" ND

12 0.25+0.01(4.0%)* 5.52+0.03(0.46%)* ND

13 0.20+0.01(5.87%)"  3.82+0.09(2.27%)" ND

14 0.18+0.01(5.56%)" 2.33+0.03(1.31%)" ND

15 0.20+0.01(5.0%)* 2.49+0.08(3.21%)* 0.12+0.01(4.68%)*
16 0.14+0.01(4.22%)" ND ND

17 0.13+0.01(4.56%)" ND ND

18  0.29+0.02(7.26%)" 3.43+0.04(1.02%)* ND

19 0.13+0(0%)" ND 0.06+0(0%)"
20  0.34+0.03(7.48%)" 3.12+0.11(3.55%)" ND
;;i 2ppm 2 30 ppm 14T 2ppm 2

L AR HTLOQI ND £ 7 5 * A A2 RS TCV%E Rz A AT 2 AR K L -
Mg E 2

4% 1 LOQ =0.09 ppm; LOD =0.21 ppb ; & : LOQ =0.03 ppm; LOD = 0.07 ppb

45 1 LOQ = 2.00 ppm; LOD = 8.20 ppb
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L4 v BEHKEHRES

H i~ ! ppm
L&
7{ |
; B ong s w o oo e A '
MeantSD (CV%)'  MeantSD (CV%)'  MeanzSD (CV%)'  MeantSD (CV%)'  Mean+SD (CV%)
1 10ppm 14T ND ND 0.07+0.01(8.66%)* ND 3.85+0.03(0.79%)*
2 10ppm ND ND 0.06+0(0%)" ND 3.93+0.03(0.82%)*
3 10ppm 4T ND ND ND ND 4.22+0.02(0.36%)*
4 10ppm 1T ND ND ND ND 4.24+0.08(1.78%)*
5 10ppm 14T ND ND ND ND 4.10+0.02(0.37%)*
6 10ppm 11T ND ND ND ND 4.12+0.05(1.15%)*
7 10ppm 0.09+0(0%)" ND ND ND 6.23+0.02(0.33%)"
8 10ppm T 0.09+0(0%)" ND ND ND 7.33+0.09(1.24%)"
9 10ppm ™ 0.09+0(0%)" ND ND ND 4,07+0.04(0.93%)*
10 10ppm 2 *  0.10+0.01(5.59%)* ND 0.05+0.01(10.83%)" ND 4.55+0.10(2.21%)*
11 10ppm 12~ ND ND 0.06+0(0%)" ND 4.89+0.14(2.96%)*
12 10 ppm /2 ¥ ND ND 0.09+0.01(6.66%)" ND 6.00+0.07(1.14%)"
13 10 ppm 12T ND ND 0.40+0.01(2.91%)* ND 4.06+0.07(1.64%)*
14 10 ppm 12T ND ND 0.06+0.01(16.67%)" ND 4.15+0.07(1.77%)*
15 10 ppm 12T ND ND 0.07+0.01(8.66%)* ND 4.05+0.02(0.57%)*
16 10 ppm /2 ¥ ND ND 0.07+0.01(7.87%)* ND 3.65+0.01(0.27%)*
17 10ppm 12T ND ND 0.05+0.01(10.83%)" ND 3.86+0.02(0.54%)"
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H i~ ! ppm

£k

* &

Yy 4% & i X Eaid

Mean+SD (CV%)'  MeantSD (CV%)"  Mean+SD (CV%)" Mean+SD (CV%)'  Mean+SD (CV%)*

18 10ppm 2 F ND ND 0.06+0.01(10.19%)" ND 4.15+0.13(3.06%)"
19 10ppm 2T ND ND ND ND 3.80+0.02(0.53%)*
20 10ppm 14T ND ND ND ND 4.83+0.06(1.14%)*
LE
. 10ppm 127+ 0.3 ppm 127 Sppm 4 7F 2ppm r2F 0.2 ppm 127 20 ppm 12 7F

[

X Rl R MALOQ, ND £ 5 * A4 IR S ICVWL B Sz AT p IR R L o
e E 2. 4 1 LOQ=0.09 ppm; LOD =0.21 ppb ; & : LOQ =0.03 ppm; LOD = 0.07 ppb ; 4 : LOQ = 2.00 ppm; LOD = 8.20 ppb ;
4% 1 LOQ =0.60 ppm; LOD =2.10ppb ; # : LOQ = 0.04 ppm; LOD = 0.50 ppb
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AR REHRRSER

H > ppm
£20 B EART
& i o + s BHC @ DDT % PCNB H@IEp
S Mean+SD(CV%)' Mean+SD(CV%)' Mean+SD (CV%)* Meanile Meanile Meanile Meanile
(CV%) (CV%) (CV%) (CV%)
1 0.21+0.01(4.76%)" ND ND ND ND ND ND
2 0.52+0.01(1.12%)" ND ND ND ND ND ND
3 0.33+0.01(3.46%)" ND ND ND ND ND ND
4 0.42+0.01(2.73%)* ND ND ND ND ND ND
5  0.41+0.01(2.44%)" 5.69+0.04(0.66%)" ND ND ND ND ND
6  0.11+0.01(9.09%)" ND ND ND ND ND ND
7 0.27+0.02(7.62%)" ND ND ND ND ND ND
8 0.27+0(0%)* 3.44+0.08(2.38%)* ND ND ND ND ND
9  0.40+0.02(3.85%)" 3.56+0.07(1.87%)" ND ND ND ND ND
10  0.36+0.01(2.78%)"  3.55+0.18(5.01%)" ND ND ND ND ND
11  0.38+0.01(1.53%)" 3.56+0.11(3.17%)" ND ND ND ND ND
12 0.30+0.01(1.90%)* ND ND ND ND ND ND
13 0.41+0.02(5.04%)" ND ND ND ND ND ND
14  0.68+0.02(3.08%)" ND ND ND ND ND ND
15  0.45+0.02(3.42%)" ND ND ND ND ND ND
16  0.16+0.01(3.53%)" ND ND ND ND ND ND
17  0.24+0.01(2.37%)"  3.65+0.14(3.74%)" ND ND ND ND ND
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H = ppm

A3 REAY
& " o - %% BHC @ DDT % PCNB H@IEp
B 55 ‘ - ’ MeantSD Mean+SD Mean+SD Mean+SD
Mean+SD(CV%)' Mean+SD(CV%)' Mean+SD (CV%)* L L . L
(CV%) (CV%) (CV%) (CV%)
18  0.36+0.02(6.47%)"  2.58+0.07(2.58%)" ND ND ND ND ND
19  0.23+0.03(10.79%)" ND ND ND ND ND ND
20  0.51+0.01(1.14%)" ND ND ND ND ND ND
53] E
i j‘@ 2ppm 14T 30 ppm 14 7T 2ppm 4 09ppm 7™  1ppmIiLT™ 1 ppm 12 7F -

T HPE R MATLOQ ND £ 77 5 ¥ AAZE'TEARE S ICV%E RS A HIRER L -4 TG LR RS o
Ag% 2 48 1 LOQ=0.09 ppm; LOD =0.2Lppb ; & : LOQ = 0.03 ppm; LOD = 0.07 ppb ; 4 : LOQ = 2.00 ppm; LOD = 8.20 ppb
FWEAEE LOQ FHAA - L4 A
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ot s AR P EHRRSE S
H = ppm
e RERY
# 5 o 4 BHC @ DDT % PCNB HCB #H i 3Fp
Fi. HEtk 1 ., Mean+SD Mean+SD Mean+SD Mean+SD
Mean+SD(CV %) Mean+SD(CV %) L ) ) )
(CV%) (CV%) (CV%) (CV%)
1 20ppm 14T ND 0.27+0.01(4.22%)* ND 0.32+0.01(1.82%)* 0.03+0(0%)" ND
2 20ppm 1T ND ND ND *6.66+0.03(0.46%)"  0.41+0.01(2.44%)" ND
3 20ppm 2T 0.29+0.01(3.94%)"  0.34+0.01(1.68%)" ND 0.71+0.01(0.82%)* 0.07+0(0%)" ND
4 20ppm 11T ND ND ND 0.02+0(0%)* ND ND
5 20ppm 2T 0.27+0.02(7.81%)* 0.16+0(0%)" ND 0.61+0.01(0.94%)* 0.03+0(0%)" ND
6 20ppm 2T  0.11+0.01(5.41%)"  0.61+0.01(0.95%)" ND 0.25+0.01(2.28%)* 0.01+0(0%)" ND
7 20ppm 2 ND 0.08+0(0%)" ND 0.44+0.01(1.32%)* 0.02+0(0%)* ND
8 20ppm 2T ND 0.07+0(0%)" ND 0.03+0(0%)" ND ND
9 20ppm LT ND 0.15+0.01(3.94%)* ND 0.06+0(0%)* ND ND
10 20ppm 1 ND ND ND 0.09+0(0%)" ND ND
11 20ppm 12 ND 0.08+0(0%)" ND 0.06+0(0%)" ND ND
12 20ppm 12 ND 0.01+0(0%)" ND 0.09+0(0%)" ND ND
13 20 ppm 14 © 0.06£0(0%)* 0.35:0.01(2.86%)* ND 0.39+0(0%)* 0.03+0(0%)* ND
14 20ppm 12 ND 0.07+0(0%)" ND 0.35+0.01(3.36%)* 0.02+0(0%)* ND
15 20ppm ™ T  0.06+0.01(9.12%)* 0.05+0(0%)* ND 0.08+0(0%)* ND ND
16 20ppm 2T  0.06+0.01(10.19%)" 0.20+0(0%)* ND 0.37+0.01(2.70%)* 0.03+0(0%)* ND
17 20ppm 2T  0.06+0.01(10.19%)" 0.03+0(0%)* ND 0.02+0(0%)" ND ND
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H = ppm

£4h LEAT
& , @ DDT # PCNB HCB H@IEp
_ bl % BHC
By BEsh . ., MeanxSD Mean+SD Mean+SD MeantSD
Mean+SD(CV %) Mean+SD(CV %) L ) ) )
(CV%) (CV%) (CV%) (CV%)

18 20ppm ND 0.01+0(0%)" ND 0.32+0.01(1.79%)* 0.02+0(0%)" ND
19 20ppm 2T  0.08+0.01(13.86%)" 0.05+0(0%)* ND 0.04+0(0%)" ND ND
20 20ppm 2T  0.06+0.01(16.67%)" ND ND ND ND ND

£ 2

i Z 20 ppm 14 2ppm 12 0.9 ppm 14 7F 1ppm rs= 1ppm r27F - -

PR OTLOQ ND 7 5% A AR TEEE S ICV%L S AT M EERL s - AL d LR EE
*gsk S 22 0 A 1 LOQ=0.04 ppm; LOD=0.50 ppb
FWEHPEELOQ HR A LA AT

36



H i~ ppm
45 B EAy
#® & ” s BHC @ DDT % PCNB HCB H@IEp
BE. “Eif Mean+SD(CV%): MeaniSP MeaniSP MeaniSP MeaniSP MeanisP
(CV%) (CV%) (CV%) (CV%) (CV%)
1 20ppm 14T 0.09+0(0%)* 0.02+0(0%)" ND 0.07+0(0%)" ND ND
2 20ppm T ND ND ND 0.31+0.01(1.88%)" 0.02+0(0%)" ND
3 20ppm 2T 0.05+0.01(10.83%)" 0.54+0.01(2.17%)" ND 0.25+0.01(2.34%)* 0.02+0(0%)" ND
4 20ppm T 0.06+0.01(10.19%)" 0.02+0(0%)" ND 0.07+0(0%)" ND ND
5 20ppm 2T 0.11+0.02(18.18%)" ND ND 0.31+0.01(3.23%)" ND ND
6 20ppm 2™ 0.05+0.01(10.83%)" ND ND 0.13+0.01(4.33%)* 0.01+0(0%)" ND
7 20ppm 4 ND ND ND 0.15+0.01(4.61%)" ND ND
8 20ppm /4T ND ND ND 0.03£0(0%)" ND ND
9 20ppm 4 ND *1.11+0.06(5.10%)* ND 0.99+0.04(3.56%)"  0.17+0.01(5.88%)" ND
10 20 ppm ND 0.09+0(0%)" ND ND ND ND
11 20ppm 12 = 0.06+0.01(10.19%)" 0.01+0(0%)" ND 0.28+0.02(7.67%)" 0.02+0(0%)" ND
12 20 ppm 2 7 0.04+0.01(13.32%)" 0.09+0(0%)" ND 0.19+0(0%)" 0.01+0(0%)* ND
13 20ppm ND ND ND 0.17+0.01(4.24%)* 0.02+0(0%)" ND
14 20ppm ND 0.02+0(0%)* ND 0.14+0(0%)* 0.02+0(0%)" ND
15 20 ppm ND 0.03+0(0%)" ND 0.18+0.01(4.00%)* 0.01+0(0%)" ND
16 20ppm 11 ND ND ND 0.22+0.01(3.17%)" 0.02+0(0%)" ND
17 20ppm 1 ND ND ND 0.15+0(0%)* ND ND
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H > ppm

45 B EAy
& " % BHC @ DDT % PCNB HCB H@IEp
FE. wE &R Mean+SD Mean+SD Mean+SD Mean+SD MeantSD
b Mean+SD(CV%)* L ) L ) L
(CV%) (CV%) (CV%) (CV%) (CV%)
18 20ppm /4 ® ND ND ND 0.03£0(0%)" ND ND
19 20ppm 27 0.12+0.01(4.68%)" 0.04+0(0%)" ND 0.23+0.01(6.33%)" 0.01+0(0%)* ND
20 20ppm 4T 0.74+0.01(0.78%)" 0.26+0.01(2.72%)" ND 0.42+0.02(5.05%)" 0.02+0(0%)" ND
Py E
i j‘@ 20 ppm 4 7F 2ppm 14 0.9 ppm 12 7® 1ppm 147 1 ppm 2™ - -

PR OTLOQ ND 7 5% A AR TEEE S ICV%L S AT M EERL s - AL d LR EE
*gsk S 22 0 A 1 LOQ=0.04 ppm; LOD=0.50 ppb
FWEHPEELOQ HR A LA AT
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AT
Iy

Jit

Y EH RS

H > : ppm
5 - L%

ATy W i e A S
Mean+SD (CV%)' Mean+SD (CV%)' Mean+SD (CV%)'  MeanzSD (CV%)'  Mean+SD (CV%)

1 20ppm 12T ND ND 0.10+0.01(5.97%)* ND 6.76+0.10(1.41%)"
2 20ppm 14T ND ND 0.12+0.01(4.95%)* ND 6.01+0.07(1.08%)"
3 20ppm LT ND ND 0.16+0.01(3.69%)" ND 4.58+0.02(0.33%)"
4 20ppm 11 ND ND ND ND 4.99+0.07(1.45%)*
5 20ppm 4T ND ND 0.17+0.01(3.33%)* ND 5.63+0.08(1.41%)*
6 20ppm 14T ND ND 0.14+0.01(4.03%)* ND 6.32+0.06(0.87%)"

7 20ppm 14T ND ND 0.17+0.01(6.93%)* ND *21.62+0.90(4.17%)"
8 20ppm 14T ND ND 0.13+0.02(12.06%)" ND 6.73+0.16(2.39%)"

9 20ppm 4T 0.11+0.02(14.32%)" ND 0.09+0.01(12.37%)* ND 14.67+0.17(1.12%)"
10 20ppm 14T ND ND 0.22+0.01(4.55%)* ND 6.99+0.02(0.22%)"
11 20ppm 14T ND ND 0.11+0(0%)* ND 5.64+0.07(1.28%)"
12 20 ppm 14T ND ND 0.12+0.01(9.90%)* ND 9.52+0.13(1.31%)"
13 20 ppm 1 ND ND ND ND 4.83+0.10(2.08%)*
14 20ppm 14T ND ND 0.09+0.01(12.37%)* ND 4.97+0.04(0.73%)*
15 20 ppm /2 ND ND 0.12+0.01(8.33%)" ND 7.00+0.23(3.33%)*
16 20 ppm 14T ND ND 0.11+0.01(5.41%)" ND 6.72+0.06(0.91%)"
17 20ppm 14T ND ND 0.11+0.01(5.09%)" ND 5.95+0.10(1.75%)*
18 20ppm 14T ND ND 0.16+0.01(3.69%)" ND 5.53+0.10(1.829%)"
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19 20 ppm /2 ® ND ND 0.12+0.01(8.33%)* ND 3.88+0.08(2.08%)*

20 20ppm ™ F ND ND 0.07+0.01(14.29%)* ND 4.22+0.01(0.24%)*
;i 30 ppm 14 7T 0.3 ppm 12 7* Sppm 4T 2ppm 14T 0.2ppm 12 7F 20 ppm 11 7F
H i~ ppm
& , , LELk
B @ BHC @ DDT % PCNB H g p
Mean+SD (CV%)* Mean+SD (CV%)* Mean+SD (CV%)* Mean+SD (CV%)*

1 ND ND ND ND

2 ND ND ND ND

3 ND ND ND ND

4 ND ND ND ND

5 ND ND ND ND

6 ND ND ND ND

7 ND ND ND ND

8 ND ND ND ND

9 ND ND ND ND

10 ND ND ND ND

11 ND ND ND ND

12 ND ND ND ND

13 ND ND ND ND

14 ND ND ND ND

[EEY
(6

ND ND ND ND
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H > ppm

. RERY
3 , ' »
B g % BHC % DDT % PCNB His1gp
" MeantSD (CV%)* Mean+SD (CV%)'  Mean+SD (CV%)* Mean+SD (CV%)*
16 ND ND ND ND
1/ ND ND ND ND
18 ND ND ND ND
19 ND ND ND ND
20 ND ND ND ND
T
i /" 0.9 ppm 12 lppm ™ lppm ™ -
0 fRlE R MATLOQ ND 47 5% A4z TRARE  "CV% s ez A2 AR R B AL 5 -4 72 LREE o
MEE 22 &; LOQ =0.09 ppm; LOD =0.21 ppb ; & : LOQ = 0.03 ppm; LOD =0.07 ppb ; # : LOQ=0.04 ppm; LOD=0.50 ppb ;
: LOQ =2.00 ppm; LOD =8.20 ppb : 4¥ : LOQ = 0.60 ppm; LOD = 2.10 ppb
3 Mw% : LOQ A4 L A
+ M+ % LOQ 1.0 ppb; LOD =0.2ppb B, : LOQ = 0.3 ppb; LOD = 0.1 ppb

: LOQ=1.0ppb; LOD =04ppb G;:

LOQ = 1.0 ppb; LOD =0.2 ppb
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H > ppm
# = - L%
BB Y- o &5 Feh A b

s Mean+SD (CV%)' Mean+SD (CV%)" Mean+SD (CV%)' Mean+SD (CV%)" Mean+SD (CV%)*
1 10ppm 14T ND ND 0.12+0.01(8.33%)* ND 3.93+0.08(2.04%)*
2 10ppm T ND ND 0.20+0.01(2.84%)* ND 5.84+0.14(2.32%)*
3 10ppm ™™ ND ND 0.09+0.01(13.32%)" ND 5.17+0.09(1.69%)"
4  10ppm 2T ND ND 0.17+0.01(3.46%)* ND 5.65+0.08(1.37%)*
5 10ppm /4 ND ND ND ND 3.49+0.14(3.87%)*
6 10ppm T ND ND 0.13+0.01(7.69%)" ND 4.73+0.05(1.0%)"
7 10ppm 4 ND ND 0.12+0(0%)* ND 4.87+0.10(2.10%)*
8 10ppm ™™ ND ND 0.05+0(0%)* 0.07+0(0%)" 3.96+0.04(0.89%)*
9 10ppm /2 ND ND 0.08+0.01(12.50%)" ND 3.58+0.08(2.09%)*
10 10ppm 2 ND ND 0.17+0.02(11.76%)" ND 5.43+0.07(1.29%)*
11 10ppm ND ND 0.15+0.02(9.96%)* ND 5.02+0.14(2.84%)*
12 10ppm 11 ND ND 0.22+0.01(2.66)* ND 6.21+0.03(0.46%)*
13  10ppm ND ND 0.19+0.01(3.09%)* ND 3.74+0.01(0.31%)*
14 10ppm ND ND 0.15+0.01(7.53%)* ND 3.84+0.10(2.71%)*
15 10ppm 2 ND ND 0.26+0.02(5.80%)* ND 4.10+0.05(1.25%)*
16 10ppm ND ND 0.18+0.01(3.15%)* ND 4.71+0.08(1.61%)*
17  10ppm ND ND 0.14+0.01(7.14%)* ND 4.50+0.10(2.12%)*
18 10ppm ND ND 0.08+0.01(6.93%)* ND 3.41+0.08(2.44%)*
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H > ppm

N e
& .
AR W4 *o oo . A '
MeantSD (CV%)' Mean+SD (CV%)" MeantSD (CV%)' MeantSD (CV%)' Mean+SD (CV%)
19 10ppm ND ND 0.04+0.01(13.32%)" ND 5.51+0.05(0.86%)"
20 10ppm 2T ND ND 0.17+0.01(5.88%)* ND 4.92+0.03(0.51%)*
;\_i 10 ppm 2 7® 0.3 ppm 12 7* Sppm 14 2ppm 14T 0.2ppm 14 7F 20 ppm 11 7F
H = : ppm
. EERY 3 M= 3
L @ BHC @ DDT @ PCNB L
S Mean+SD (CV%)* Mean+SD (CV%)* Mean+SD (CV%)* READ MeanSD (CV%)
1 ND ND ND ND ND
2 ND ND ND ND ND
3 ND ND ND ND ND
4 ND ND ND ND ND
5 ND ND ND ND ND
6 ND ND ND ND ND
7 ND ND ND ND ND
8 ND ND ND ND ND
9 ND ND ND ND ND
10 ND ND ND ND ND
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H = : ppm
. EERT ¥ A %
® e , : :
B gk % BHC % DDT 3 PCNB H o Mea1SD (CVO/)l
e £ w38 +
Mean+SD (CV%)* Mean+SD (CV%)* Mean+SD (CV9%)* ’ °
11 ND ND ND ND ND
12 ND ND ND ND ND
13 ND ND ND ND ND
14 ND ND ND ND ND
15 ND ND ND ND ND
16 ND ND ND ND ND
17 ND ND ND ND ND
18 ND ND ND ND ND
19 ND ND ND ND ND
20 ND ND ND ND ND
'
. 0-9 ppm r7% 1ppm /2 1 ppm 2 - 15 ppb 12
T HRLE R K LOQ ND £ 77 5 ¥ A A 'TEALE S TCV%E S A2 M HIRE R L oA TG LS o
e 22 145 1 LOQ=0.09 ppm; LOD =0.21ppb ; & : LOQ = 0.03 ppm; LOD =0.07 ppb ; # : LOQ=0.04 ppm; LOD=0.50 ppb
4+ LOQ =2.00 ppm; LOD =8.20 ppb : 4% : LOQ = 0.60 ppm; LOD = 2.10 ppb
3 & A g% 1LOQ A 4 - L4 i
T RE E LOQ 1.0 ppb; LOD =0.2ppb B, : LOQ = 0.3 ppb; LOD = 0.1 ppb

: LOQ=1.0ppb; LOD =0.4ppb G;:

LOQ = 1.0 ppb; LOD =0.2 ppb



H > : ppm
& - L%
BE. WEif & 1 & 1 " 1 * 1 - 1
Mean+SD (CV%)' Mean+SD (CV%)' MeantSD (CV%)' MeantSD (CV%)! Mean+SD (CV%)
1  10ppm iz ND ND ND ND 6.89+0.15(2.20%)"
2 10ppm 4T ND ND ND ND 5.45+0.02(0.38%)*
3  10ppm T ND ND ND ND 6.06+0.13(2.09%)"
4  10ppm LT ND ND ND ND 5.54+0.09(1.54%)*
5 10ppm T ND ND ND ND 5.68+0.20(3.43%)*
6 10ppm T ND ND ND ND 4.86+0.08(1.57%)*
7 10ppm T ND ND ND ND 6.11+0.15(2.39%)"
8 10ppm T ND ND 0.05+0.01(10.83%)* ND 5.66+0.11(1.87%)"
9 10ppm /4 ND ND ND ND 5.63+0.11(1.86%)"
10 10ppm 11 ND ND ND ND 6.49+0.13(2.01%)"
11  10ppm 11 ND ND ND ND 6.39+0.05(0.77%)"
12 10ppm /4 ND ND ND ND 6.08+0.06(0.99%)"
13  10ppm 11 ND ND ND ND 5.40+0.01(0.19%)*
14  10ppm ND ND ND ND 6.22+0.17(2.66%)"
15 10ppm 11 ND ND ND ND 5.50+0.02(0.36%)*
16  10ppm ND ND ND ND 5.49+0.06(1.00%)*
17  10ppm 1 ND ND ND ND 5.35+0.04(0.66%)*
18 10ppm ND ND 0.56+0.01(1.04%)* ND 5.37+0.06(1.14%)"

45



H > : ppm

N A )
& .
Y & 1 & 1 e 1 & 1 4 )
Mean+SD (CV%)' Mean+SD (CV%)' MeantSD (CV%)' MeantSD (CV%)' Mean+SD (CV%)
19 10ppm 2 ND ND ND ND 5.86+0.04(0.62%)"
20 10ppm 12T ND ND ND ND 5.64+0.04(0.72%)*
KQ—E-‘
H > ppm
. B EARY 3 M=
™ , , ,
5o % BHC % DDT %, PCNB H s MeanSD (Vo)
Mean+SD (CV%)' Mean+SD (CV%)' Mean+SD (CV%)* 78 B
1 ND ND ND ND 3.25+0.05(1.51%)"
2 ND ND ND ND 1.41+0.09 (1.41%)"
3 ND ND ND ND 1.75+0.16(9.29%)*
4 ND ND ND ND ND
5 ND ND ND ND ND
6 ND ND ND ND ND
7 ND ND ND ND 1.15+0.05(3.95%)*
8 ND ND ND ND 1.40+0.19(1.40%)*
9 ND ND ND ND ND
10 ND ND ND ND ND
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H > ppm

. RERYT 3 M=
& , , ,
5o % BHC % DDT %, PCNB H s MeanSD (CVo%)!
Mean+SD (CV%)' Mean+SD (CV%)' Mean+SD (CV%)* 78 B

11 ND ND ND ND ND

12 ND ND ND ND 19.07+0.26(1.34%)*
13 ND ND ND ND ND

14 ND ND ND ND 1.44+0.04(3.08%)*
15 ND ND ND ND ND

16 ND ND ND ND 2.21+0.03(1.22%)*
17 ND ND ND ND ND

18 ND ND ND ND ND

19 ND ND ND ND ND

20 ND ND ND ND 2.17+0.02(0.93%)*
i F
1 & ] ] ] ] ]

xR E ETLOQI. ND 477 5% £ A I BEE [ ICV%E s A 52 An iR £ -R Ay NERE o
MMegk T EZ &; LOQ = 0.09 ppm; LOD = 0.21 ppb ; & : LOQ =0.03 ppm; LOD =0.07 ppb ; # : LOQ=0.04 ppm; LOD=0.50 ppb
- LOQ =2.00 ppm; LOD =8.20 ppb ; 4F : LOQ = 0.60 ppm; LOD = 2.10 ppb
7 E A %% : LOQ FA A - L4 AT
+ M+ % LOQ 1.0 ppb; LOD =0.2ppb B, : LOQ = 0.3 ppb; LOD =0.1 ppb
:LOQ=10ppb; LOD=04ppb G, : LOQ =1.0ppb; LOD =0.2 ppb
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AT
Iy

Lo A CERRRLS

H = : ppm
A

i LE £
X g 4 —
AE 10ppm 1T & & w x &

” ' Mean+SD (CV%)' Mean+SD (CV%)' Mean+SD (CV%)' MeantSD (CV%)'  Mean+SD (CV%)*
1 10ppm 2~ ND ND ND ND 3.98+0.12(3.02%)*
2  10ppm 2T ND ND ND ND 7.18+0.12(1.63%)*
3  10ppm T ND ND ND ND 3.49+0.06(1.65%)"
4  10ppm 4T ND ND ND ND 8.77+0.12(1.39%)*
5  10ppm 14T ND ND ND ND 5.00+0.04(0.87%)*
6 10ppm 1T ND ND ND ND 7.16+0.09(1.21%)*
7  10ppm LT ND ND ND ND 7.76+0.04(0.52%)*
8 10ppm T ND ND ND ND 2.81+0.08(2.96%)*
9 10ppm T ND ND ND ND 4.55+0.07(1.54%)*
10 10ppm 2T ND ND ND ND 3.21+0.02(0.48%)*
11  10ppm T ND ND ND ND 5.18+0.09(1.75%)*
12 10ppm 14T ND ND ND ND 2.79+0.04(1.26%)*
13  10ppm T ND ND ND ND 9.53+0.13(1.34%)*
14  10ppm 1T ND ND ND ND 6.19+0.15(2.43%)*
15  10ppm 1T ND ND ND ND 5.77+0.05(0.79%)*
16  10ppm 14T ND ND ND ND 8.28+0.21(2.53%)*
17  10ppm 4T ND ND ND ND 4.84+0.02(0.41%)*
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18  10ppm 14T ND ND ND ND 4.51+0.07(1.63%)*

19 10ppm 4T ND ND ND ND 3.30+0.07(2.23%)*
20 - ND ND ND ND 3.56+0.04(1.14%)*
i F
12

H > ppm
. kERT 3 M=
e , , ,
5o % BHC % DDT 4, PCNB His MeanSD (Vo)
Mean+SD (CV%)' MeantSD (CV%)' Mean+SD (CV%)* 78 B

1 ND ND ND ND 23.14+0.67(2.91%)"

2 ND ND ND ND ND

3 ND ND ND ND 6.42+0.62(9.69%)"

4 ND ND ND ND ND

5 ND ND ND ND ND

6 ND ND ND ND ND

7 ND ND ND ND ND

8 ND ND ND ND ND

9 ND ND ND ND ND

10 ND ND ND ND ND

11 ND ND ND ND ND

12 ND ND ND ND ND

13 ND ND ND ND ND
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H = : ppm

. kERT 3 =
& , , ,
o @ BHC @ DDT # PCNB H Mean£SD (CVo6):
Mean+SD (CV%)" MeantSD (CV%)" Mean+SD (CV%)* 35 P

14 ND ND ND ND ND

15 ND ND ND ND ND

16 ND ND ND ND ND

17 ND ND ND ND ND

18 ND ND ND ND ND

19 ND ND ND ND ND

20 ND ND ND ND 2.82+0.04(1.30%)*
KQ—E-‘
1 ] ] ] ] ]

o hRIE % MTLOQ ND &7 5 * AEIEEE  CVW%E RSz A2 Ap R L 5 -4 707 TRRE
ek 22 L &; LOQ =0.09 ppm; LOD =0.21 ppb ; & : LOQ = 0.03 ppm; LOD =0.07 ppb ; # : LOQ=0.04 ppm; LOD=0.50 ppb
: LOQ =2.00 ppm; LOD =8.20 ppb ; 4F : LOQ = 0.60 ppm; LOD = 2.10 ppb
7 1 E A %% : LOQ FHREA A T
+ M+ % LOQ 1.0 ppb; LOD =0.2ppb B, : LOQ = 0.3 ppb; LOD =0.1 ppb
:LOQ=1.0ppb; LOD=04ppb G, : LOQ =1.0ppb; LOD =0.2 ppb
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Aot AL EHRRES
H > : ppm

e A

X v _ .

BE W 4R & b # A 4

oTme Mean+SD (CV%)' Mean+SD (CV%)'! Mean+SD (CV%)' Mean+SD (CV%)' Mean+SD (CV%)*

1  10ppm T 0.27+0.02(7.41%)* ND 0.19+0.01(6.19%)* ND 4.72+0.04(0.85%)*
2  10ppm 4T  *0.62+0.01(1.85%)" ND 0.11+0.01(5.41%)" ND 6.04+0.01(0.17%)*
3  10ppm 4T *0.64+0.02(3.27%)" ND 0.43+0.01(1.35%)* ND 7.50+0.03(0.41%)*
4  10ppm 14T ND ND 0.24+0.01(4.17%)* ND 7.48+0.23(3.09%)*
5 10ppm 4T  *0.52+0.01(1.92%)" ND 0.47+0+0(0%)" ND 4.80+0.03(0.64%)*
6 10ppm /2T 0.25+0.02(8.22%)* ND 0.36+0.01(3.18%)* ND 4.19+0.02(0.55%)*
7  10ppm T ND ND 0.07+0.01(8.66%)* ND 6.02+0.16(2.61%)*
8 10ppm 2T  *0.64+0.03(3.91%)" ND 0.47+0.01(1.22%)* ND 7.67+0.21(2.71%)*
9 10ppm /2T 0.12+0.01(8.33%)* ND 0.04+0.01(13.32%)" ND 5.08+0.04(0.69%)"
10 10ppm 2T  *0.61+0.03(4.15%)" ND 0.23+0.01(5.09%)* ND 4.30+0.14(3.26%)*
11  10ppm 2T  *0.43+0.02(4.03%)* ND 0.44+0.01(1.30%)* ND 5.27+0.12(2.27%)*
12 10ppm 2T *0.45+0.02(4.44%)" ND 0.25+0(0%)" ND 4.35+0.08(1.92%)*
13  10ppm 12T *0.52+0(0%)* ND 0.32+0.01(1.82%)* ND 6.37+0.02(0.24%)*
14 10ppm 2T  *0.51+0.01(1.14%)" ND 0.41+0(0%)* ND 8.10+0.09(1.11%)"
15 10ppm 2T  *0.53+0.03(4.99%)" ND 0.42+0.02(3.61%)* ND 4.51+0.04(0.80%)*
16  10ppm 2T  *0.53+0.02(3.90%)" ND 0.44+0(0%)* ND 3.87+0.02(0.54%)*
17  10ppm 2T  *0.53+0.02(2.90%)" ND 0.38+0.01(2.63%)* ND 4.78+0.06(1.23%)*
18  10ppm 12T  *0.47+0.01(1.22%)* ND 0.38+0.01(1.53%)* ND 4.27+0.05(1.20%)*
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H > : ppm

. A
& B
YY" A . o A S
Mean+SD (CV%)' Mean+SD (CV%)' MeantSD (CV%)' Mean+SD (CV%)" Mean+SD (CV%)
19  10ppm 2T  *0.30+0.02(5.15%)" ND 0.10+0.01(11.17%)" ND 5.03+0.14(2.70%)*
20 10ppm T  *0.57+0.02(3.67%)" ND 0.41+0.01(2.79%)"  0.1+0.01(5.97%)"  4.33+0.06(1.35%)"
g
o ' ' ' ' ' '
H i~ ppm
e ' , REAT ' 3 HF 3
e @ BHC 1 @ DDT 1 % PCNB 1 H o Mean+SD (CVo6)!
MeantSD (CV%)' Mean+SD (CV%)' Mean+SD (CV%) 78 P
1 ND ND ND ND ND
2 ND ND ND ND ND
3 ND ND ND ND ND
4 ND ND ND ND ND
5 ND ND ND ND ND
6 ND ND ND ND ND
7 ND ND ND ND ND
8 ND ND ND ND ND
9 ND ND ND ND ND
10 ND ND ND ND ND
11 ND ND ND ND ND

52



H > ppm

. EREARY * B+
* & , , :
B g i BHC I DDT i PCNB H i MeantSD (CV°/)1
" Mean+SD (CV%)' MeantSD (CV%)! Mean+SD (CV%): 58 B °
12 ND ND ND ND ND
13 ND ND ND ND ND
14 ND ND ND ND ND
15 ND ND ND ND ND
16 ND ND ND ND ND
17 ND ND ND ND ND
18 ND ND ND ND ND
19 ND ND ND ND ND
20 ND ND ND ND ND
KQ:-E‘-
2 ] ] ] ] ]
LRl E MATLOQ ND £ 77 5% 440 U S TCV%E Sz XA AP HEE R L 5 &7 Ly REHRE -
ek 2 éﬁu LOQ =0.09 ppm; LOD =0.21 ppb ; & : LOQ = 0.03 ppm; LOD = 0.07 ppb ; # : LOQ=0.04 ppm; LOD=0.50 ppb
: LOQ =2.00 ppm; LOD =8.20 ppb ; 4% : LOQ = 0.60 ppm; LOD = 2.10 ppb
’ﬁ%}ﬁ%*}é’-% LOQ R A L4 T
S e LOQ 1.0 ppb; LOD =0.2ppb B, : LOQ = 0.3 ppb; LOD = 0.1 ppb

:LOQ=1.0ppb; LOD=04ppb G, : LOQ =1.0ppb; LOD =0.2 ppb
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oA R EHRRSE S

. REAT * 84 %
o % BHC 1 & DDT 1 4 PCNB 1 Hi MeantSD(CV%)*
MeantSD(CV%)~ MeantSD(CV%)~ MeantSD(CV%)~ 3% p
1 ND ND ND ND ND
2 ND ND ND ND ND
3 ND ND ND ND ND
4 ND ND ND ND ND
5 ND ND ND ND ND
6 ND ND ND ND ND
7 ND ND ND ND ND
8 ND ND ND ND ND
9 ND ND ND ND ND
10 ND ND ND ND ND
11 ND ND ND ND ND
12 ND ND ND ND ND
13 ND ND ND ND ND
14 ND ND ND ND ND
15 ND ND ND ND ND
16 ND ND ND ND ND
17 ND ND ND ND ND
18 ND ND ND ND ND
19 ND ND ND ND ND
20 ND ND ND ND ND
Kgll%_
o 0.2 ppm 2 7® 0.2ppm 127 - - 15ppb 2

TR MTLOQ ND £ % 5% A AR EEE S ICVWE R AT ia g
HERBL -G LERE
AP 223 B F HELEE LOQ FAL A - L4 AT
+ M3 %2 1By LOQ=1.0ppb; LOD=0.2ppb; G; : LOQ = 1.0 ppb; LOD =0.4 ppb
B, : LOQ=0.3ppb; LOD=0.1ppb: G, : LOQ = 1.0 ppb; LOD =0.2 ppb



H = : ppb
PR B Mean+SD(CV %)
1 ND
2 ND
3 ND
4 ND
5 ND
6 ND
7 ND
8 1.00+0.003(0.3%)*
9 ND
10 1.12+0.06(5.33%)*
11 1.44+0.03(2.22%)*
12 ND
13 ND
14 ND
15 ND
16 1.18+0.01(0.55%)*
17 ND
18 ND
19 ND
20 ND
LE R 15 ppb 12 7®

PR MTLOQM ND £ 7 - * A AR IREE S LCOV%LE B R AT
BimE o
rEHR T 22
+ M3 %2 1By LOQ=1.0ppb; LOD=0.2ppb; G; : LOQ = 1.0 ppb; LOD =0.4 ppb
B, : LOQ=0.3ppb; LOD=0.1ppb; G,: LOQ = 1.0 ppb; LOD =0.2 ppb
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Z BB RFSFLSET A
TF R D G RBGIRES TR SRS L ST
%#(35),4:“;‘;.?*{?4*% ¥z ‘Tf%?ﬁzt'\? v 2 A e A=zt
FRRERPEETEAEPERE > T RS IM%*%%IEB A Bt o
(-) RE£H
AR RS R LT PR SEEETETE
i’?%l»}‘f% e Pé%\; 4_%%“15 ppml}—p,,ﬁri /H\,},frl;t,é—’
2k & A 7. 'L%i”]’—*‘b‘lﬂd?ﬂ PLth s EEA R B A N A 11 AL
2 ERBREORRIEFTAER > AL RS Byt
nﬁfi_— °
(=) BEE&BEE & A - & d)
LR R T 2 v}ﬁ%}w%"r - gxa‘.f—rr,r,’%ﬁ'?ﬁ& -
a3t EATRITHR R S0 HoAp M T e(r) 35~ 0099534 £ =
SR ) BT B R REUERE 0 39 R AT R 32
HNRE  REREP AT SR ZAPEFL B Y a210%p 0 57
FERFERST  F BREZ EAREKS S AP EIRE R L E(CV)
B 20%P 0 £ & E A A 172 RPD% Fl & A 5 45.0~3.20% > 4
0.16~2.95% - 4% 0.03~2.78% - #%0.10~3.59% > % 0.16~2.79% > & 4§
52 2 F s 4] LR RPD%E Rlded = L - w0 S E
FIBACH] - ~F T 77 o £ £ B AT R A ITL F T FRIEA
% 4% 91.66~111.96% - 41 92.48~119.58% - 4F 82.02~112.32% > #
80.90~112.99% - 7% 80.27~96.45% - ﬁk? e T2 B P T,
BAl TR w o F #ﬁ%ﬂ?z\ ”‘LF'T & B Bl Ao B ~ Bl
LAt s EEREE RN OLUEREL 2 LR B EDRATES
AR 0 AR SRR 2 R A SR B L i 2 o

B2 f BRSSP GRS Sk LR R

Heg ~ 3 r =% T E 1% *(ppm)
Cd 0.9997~1.0000 0.09
Pb 0.9996~1.0000 2.00
Cu 0.9990~1.0000 0.60
AS 0.9998~1.0000 0.04
Hg 0.9995~1.0000 0.03
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At - CEEBEHANTLHLET A
mEAE B2 %) FHE %) £ 4 A 17 RPD%4#
Cd 3.47 4.57 0~3.20%
Pb 3.66 4.69 0.16~2.95%
Cu 2.79 3.58 0.03~2.78%
As 3.595 4.74 0.10~3.59%
Hg 2.37 3.08 0.16~2.79%
EFZ Ao~ EERAT R AT LS P R
MR EL I FHER ELTR g T AT R e
~% () (%) (%) (%) i
Cd 12675 137.06 85.51 75.19 91.66~111.96%
Pb 120.26 127.65 90.70 83.31 92.48~119.58%
Cu 109.66 116.40 82.67 75.92 82.02~112.32%
As 107.71 114.77 79.48 1242 80.90~112.99%
Hg 104.07 109.41 82.69 77.34 80.27~96.45%

WL BT A (%)

O R, N W b~ O1

GCHE 2 BBR%HFRF-LHAVETE VR

0 2 4

6 8 10 12 14 16 18 20 22 24 26 28 30

o

Bl- -~

HELREAAFAHLET A2 ZF 5 4IF
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#(CUE & BRFR*-ATR L HETEHT

120 .
g 110 ® —eo— it
#0100 f —e— 11
& QD = g% T g
| u
80 a = rg“ ﬂﬂ—r kg
70 [] [] [] [] [] [] [] [] [] 1
0 2 4 6 8 10 12 14 16 18 20
=
B~ B iR be AT ek L BT F 4R
AL & BB * A TR EFE HW
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(=) » 8= %
AIRERRILRKST ARG AR I #
FEHAEFEERE O REAREREAA > ARG LA
W AR HoAp B AB()304 3 0995 (£ = L = g ) B 42
AR o

R B w25 4R T R Eﬁn"?
3‘"'”:’3?55%?331”% A S ﬁrr'/;]‘ﬁ‘"\ﬁg‘ EAAY S AR E&RE
BAP SRR AR 2 U2 RAUE S R F F e F
ek = L wdirag o X EAE G G 67.14-9843% 0 G -
68.31~98.06% ° B, : 74.84~103.54% - B; : 68.40~102.45% > ‘¥ + &
EFFARE 22T SR I AL FHRLET AR
o225 kA i Gy:0.46~4.08% G;:0.77~3.12%° B,: 0.07~3.10% »

P0.04~144% > ¢ B & B FIRBE R BT ATy e
Z é‘%ﬁ/’v\’f‘rifﬁﬂ‘éi’- pAa SR fiTs 4R ﬂ ol -
Bl o7 RS EF AL NRBEL D L RERSER]
AR TIE T B RSL RSB EGEL e

Jui

4‘-1\

2z FRE F 2R SpR RE(DE > 2 2B R
3 8= 3 A0 B 72 3(r) > % T E 1Y (ppb)
G, 0.9995~1.0000 1
G, 0.9973~1.0000 1
B, 0.9995~1.0000 0.3
B, 0.9975~1.0000 1

A2 FRARBTR AL PR

F 04 F F T U F AL OO EL T UK EL L UW) T ()

G 63.73 110.47 71.52 102.68  67.14~98.43
G 47.73 122.65 60.21 110.16  68.31~98.06
B, 71.75 116.24 79.17 108.83  74.84~103.54
= 65.58 114.98 73.81 106.75  68.40~102.45
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24T R R F LA ZAHLRT A PR

IS R L D) B2 %) AEHLEF A (%)
G, 4.32 3.29 0.46~4.08
G; 3.43 2.64 0.77~3.12
B, 3.51 2.76 0.07~-3.10
B1 1.64 1.25 0.04~1.44

62



14 ACHREL-EHFAFETEHT

|~
et

WEALER A (%)

WEHLREF A~ (%)

WL BEF A (%)

WEHLEF A (%)

(8

0O 2 4 6 8 10 12 14 16 18 20 22 24

L =¢

FH4 ACHREL-EFAFETEHT

'

-w"% N

<

O L N W b

0O 2 4 6 8 10 12 14 16 18 20 22 24
pr

T HEEBRERE-EAHLSHETEAIN

O P, N W H
\\1»0

0 8 10 12 14 16 18 20 22 24
P=x
4 2BHk% %-ﬁ.ﬁ;ﬂ"\ﬁwﬁﬁ?% |
5 —e— F it
® )\ ® __o- %f,é +

0 2 4 6 8 10 12 14 16 18 20 22 24
o

=
I~

[

3

=
3

Flt- S RIFEHAPAAHLEF A 2 S FE 4R

63




TR ACERSF- AT R T E 4N

120 ¢ —.—?%'J_} L4
110 r » o
g 100 F o ® e E21R
Y 90 \ W
el 80 | . %r% LS
&,
70 = =
60 = V +'5F? —;FIJ'T L&
0O 2 4 6 8 10 12 14 16 18 20 22 24
=
% HS %Gl%éﬁﬁ.%%-iﬁ?i?]& e AP ETE IR
120 | * . T FHR
£ 10 || R A
wJ 80 _WW P,
5 60 | = - R
= a
40 1 1 1 1 1 1 1 1 1 1 1 J
0O 2 4 6 8 10 12 14 16 18 20 22 24
Ll ‘K
T ABERSE-AT R A HETEHIW
——FF
120 ;
< 110 r e o e ERIN
E’\i
Fr 100 | w2 Tg
290 ’
80 | - H T
70 :
0 2 4 6 8 10 12 14 16 18 20 22 24
=
T3 ABRRLSE-ATH L HETE HIF
120 ——FHn
T e
T | P
. 80 ,_
70 + : AV : a7 #] T 1g
60
0 2 4 6 8 10 12 14 16 18 20 22 24
F=
Bl-Lt- ~F e 2 ﬁ?;‘ﬁ&\‘f’?*’l’:—f W?ﬁ?ﬁ




() 7 #% &L 2R

SIRERRELREET R fRFRTEA ®
TR BEARFHEEES R R KRS
B R 4 F e EATELI RS AL AW

#(r)=+ 0995 (4 =

LA AT ) s B A dE 2 MR % o

fZ L 21 AT A R EHBEE S HIE SN Ga()E S R 2R

~ _— 7

1% 12
o s y RS A A
B &2 Ap B 7 () (ppb)
a-BHC 0.9977~1.0000 10
BHC B-BHC 0.9968~1.0000 10
v-BHC 0.9968~1.0000 10
0-BHC 0.9960~1.0000 10
p,p’-DDE 0.9953~0.9999 10
p,p’-DDD 0.9953~1.0000 10
DDT 0,p’-DDT 0.9955~0.9999 10
p,p’-DDT 0.9951~0.9999 10
o,p’-DDE 0.9964~0.9999 10
Quintozene (PCNB) 0.9977~0.9999 10
PCNB Pentr?clhl oroanirl1iI ne (F::A)| 0.9962~0.9999 10
Methyl Pentachloropheny
sulphide (MPCPS) 0.9951~1.0000 10
Heptachior Heptachlor | 0.9953~1.0000 10
Heptachlor epoxide 0.9951~0.9999 10
cis-Chlordane 0.9978~0.9999 10
Chlordane trans-Chlordane 0.9964~0.9999 10
Oxychlordane 0.9951~0.9998 10
Aldrin Aldrin 0.9969~0.9999 10
. Dieldrin 0.9973~0.9999 10
Endrin .
Endrin 0.9964~0.9999 10
HCB Hexachlorobenzene 0.9972~0.9999 10
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FWALBEHMAEH A REFE AL mEE RS
AR FRTEFZ AP CREF AP E LGS AT R
250 AR BL AR T 1R KIAIE S EEATA
gﬁ¢4tg+%@*ﬁﬁ$&r%_zJ-:vwm v 2% & B i o-BHC
66.42~104.42% > HCB 53.32~90.02% > PCNB 71.84~96.36% > ¥
EEFEHIRF B2~ T T A2 NS RERAT LAY
AYEHEIR T A SR R RRE :fa o-BHC0.03~11.29% > HCB
0.13~15.79% > PCNB 0.15~14.25% > ¥ {+ & & F ¢ %‘J*FL% moo 4ol

€L —,-‘ ~-L N t'l—r-/-r‘ o

%\,_:‘.L_: N ég%%tln\ ’—’r7‘ \jl—v»lfc__‘%%;]jﬁ
BELH BT %) E A %) EE T (%) B Y(%) v (%)
o-BHC 64.5 113.7 72.7 105.5 66.42~104.42
HCB 42.3 107.1 53.1 96.3 53.32~90.02
PCNB 53.7 108.9 62.9 99.7 71.84~96.36
3 - L N

* =

G BEREP AT LT A 2 B R

RE G FHIN00 E2 %) pHLIEFA (%)

a-BHC 15.7 11.6 0.03~11.29
HCB 20.7 16 0.13~15.79
PCNB 21.3 16.1 0.15~14.25
a-BHCH % & % -2 7 7 4o 2 4 %1 F 41 W
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B - 3

- B EIEEREE R

EHERNER? B FF P2 &R I RS 20 507 80 F
Ho & mmEH L 2050 £ 400 200 B¢ 263 2 (66%) A 44 Fo
PEES 116 (%) TR Fikr oo ¥ 21 4 (5%)HEp 2 R F R
Rype ARz A THEFNR > 3 B EAE Y RS ENLEEE
EEBCAEAR LR A AR LER ST RAR SA%a 22 A8 5
Fe CDPAK R BAY AIET A > FHRSEMEE B2 LMRTAGE

F AT Mg [

- ~E2 &k
*Li%ﬁ%:ﬂif%g P18 R EHY > 2P 15 RAEHRE LR
ﬁ@%é$%g§bﬁgﬂiﬁﬁ:@éé%ﬁﬁé%ﬂ’ﬁmwﬁ%ﬁ
PEHE LY £ 437 LS B LRSI IEZO%,IB;E,IJ;;E
ghrtreEd o K57 15 BHREHT RN 03 ppmo iz EH &
75% ;4% G lEEAR g IREE S 2 S 5% ,yi;Lgﬁ\rﬁ;*g;u
CEBWE RN E R ERFFELLZ LA AT o
Az EHBRILESI R FET SRS
1 J1 55 Vs
S B R Jfgt Ho o1 *ﬁ(;}j;)@ 7’{;; ;ﬁ" JRT
.. ®E&F 20 100% 10mF 0 0% 100%
R = 0 0%  100%
. “E€ &K 20 100%  10~20 4 20%  80%
o 20 100% 0.05-025 0 0%  100%
g o b 19 95% 0.04~097 O 0%  100%
y “E€ &% 20 100% 10T 0 0%  100%
‘ Fh 20 100% 015148 O 0%  100%
& 0 0 — 0 0%  100%
4 4  20% 0.09-010 O 0%  100%
5 & 0 0 — 0 0%  100%
4 20 100% 3.65~733 0 0%  100%
Fh 11  55% 0.05-040 O 0%  100%
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Y H A R OFER O FER .
g g1 5% L 55
#4 &P o g & 43 (E) " 4 & 2, 2
KEEHEH 20 100% 1014 F 0 0% 100%
& 0 — 0 0% 100%
5 & 0 — 0 0%  100%
‘ A 5% 0.07 0 0% 100%
4 20 100% 3.41-6.21 0 0% 100%
o 19 95%  0.04~0.26 0 0% 100%
s € 4% 20 100% 20T 0 0%  100%
2 0 0 — 0 0% 100%
4% 5 5% 0.11 0 0% 100%
H %
73 0 0] — 0 0% 1009%0
& 20 100% 3.88~21.62 1 5% 95%
o 18 90%  0.07~0.22 0 0% 100%
e F £ 20 100% 10T
= 0 0 —
Aep ii 8 8 B EUR AR
Giid 20 100% 4.86~6.89
o 2 10%  0.05~0.56
«F £ 20 100% 10T
e 0 0 —
b5 0 0 —
t iz %i 0 0 #NERE
& 20 100% 2.79-9.53
Fe 0 0 _
¥ £ 20 100% 10T
o 0 0 —
£ 0, ~
% 5 ii 108 9(;/0 0.12~0.64 R
& 20 100% 3.87~8.10
o 20 100% 0.04~0.47
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L NERE AR ALK

PEH WAEE L WA o) i m BB
L. AFELF 20 100% 10mT 0 0%  100%
5 i P 20 100% 010~142 O 0%  100%
o @F £ 20 100% 20T 0 0%  100%

’ P 9 45% 006~029 0O 0%  100%

S HE “ELEE 20 100% 20T 0 0% 100%

" R 9 45% 004~074 O 0%  100%
.y wf £ 20 100% 10T 0 0%  100%
P 6 30% 009023 O 0%  100%

4 12 60% 207552 O 0%  100%

12 4 20 100% 013~051 O 0%  100%
A 3 15% 006~012 O 0%  100%

4 7 3% 258569 0 0%  100%

RS 4 20 100% 011~068 O 0%  100%
A 0 0 — 0 0%  100%

iy wE 4K 20 100% 10T 0 0%  100%
+5 ®E¥ &Kk 20 100% 10T 0 0% 100%

IHheEEFRI P EHEFLALEHTELF AR5 B
MZW EH T T EREIEY > 2 ERFE 20%; .[amj—ﬁ;&wﬁ
F%Y 87 :\'—_L—A*ﬁerrI?%’H‘l*ﬁﬂi'—t%rﬁa 5~100% - # i ¥
SFEH RS R TEHLERNERE AL E £
FE 5% 4 RARKIEIHEY ARRRE A2 BB Hig
% 60%fr 35% 0 A Ko IR A G B ARSI LT
20 SIE ’ﬁ%ﬂféﬁ‘@JFS%frlS%,asg# Yo SR EE 4y
R LA RBRESHR I FE 100% Y HE 2 A5 5 5% PR A
Rt 14 FI8 EH P —Hﬁv%],? 10~100% > 5% £ A F £ & o 5 ¢t » £
LA AP R 99 E 12 3 103 F 47 crp i B R SRS E T
PFERET ST e R g e BN g F ﬂi‘iﬂ”r NS ER
Fog S FT REAER) B RFEHEA LG 64 EH R
G0 R R OFOYIURERN > g R #E S 004~058 ppm ;Y EH &

& I

£ nh- —L\h\« -L x\- \_\_‘
W
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MG MPFHBEE MR TERER D £ P F S 005-216
ppm’ bR EH SRR B EH RS M E N EREN KNG
£ F 5 006~136ppm; ¥ & E4 5 L 5 L7 EHERE M FE $3
ﬂ%ﬂrﬁp\ N EFRG 007~243ppm, v B E IR £ F 45 P E R
{f’ \ﬁdv\:f\b"iﬁ“;/‘—ﬂ“b-r"l!flﬁﬁl_gp\ ,Kﬁ; '_!Erﬁu/\%’ﬁ 1#Li€ﬂ='/ﬂﬁ\l-§
+%£ 0.3 ppm- # ﬁﬂ%@mﬁ» % 4% 0.09~0.33 ppm > 4~ ND~1.83 ppm >
0.04~0.30 ppm > & % A ¥ d) > 4% 3.50~10.22 ppm; § ¥ E4 F@ p 99 & 1
17 103 & 4 +'e)§ 42#,&7}21%{? v 4E —[f’r:‘ﬁé' N ;fi,;t:ﬁ‘;/’z\_ﬂ»b—}(\xﬂ%*ﬂ
Epo 4'”‘#?‘1:;1; % 4% 0.09~0.17 ppm> 4> ND~4.53 ppm> # 0.04~0.90
ppm - & ¥ A0 0 4F 298~9.87ppm; 4 X E4F F-E p 99 & 10 3 103 &
4 7 4—'»); 74#@%1#*{\? ﬁ’j:‘_lr” ‘Eé";t’:figﬂ »b—}(\xa.g‘*%',‘_j_gp\ R ul/f»] ﬁ#%
EF 1N ERIHRE20ppm: & 7 £ Rz 5 5 48 0.08~0.18 ppm -
& ND~233 ppm > & 0.04~1.69 ppm > & ¥ A& 1 > 4 3.91~39.90 ppm ; i+
P EHRERET APERRS 4 M RAE4 7 £ IE RS
PRI ZEFFRAEZET ARD 4% A - # ND~0.18 ppm > &
WAt 0 4 6.08~8.88 ppm i 2 - E A HIE R G 6P B RS 0 A 4
W"*ﬁAﬂ““m€ﬁ§ﬁ’ﬁqgﬁﬁﬁmﬁéﬁ?%ﬁﬂ’%?
A& d o F 0.06~0.11 ppm - A& ¥ A ¥ 1 0 4 6.96~18.64 ppm ; B S E 4 K-
BEF AFEHRE P AEHFFE AR REN 755 15+
ANEREFEOIppM - 47 25 IFLNEREFESppm: w117 &
= Fiz A 5 48 0.09-3.89 ppm - 4 2.03~12.31 ppm - # 0.07~0.88 ppm - %
ND~0.04 ppm - 4 3.68~0.01 ppm ; % §F &4 578 % 5 S5 EFH k& A 3
BB REN o fe f B S 004107 ppm: i 2 EH ST LG 15
FERHES M ZETNREREN RO ZEFR OO4~014ppm, =
PEM&A LG B ERES B EE R RER RN EERS
0.04~0.14ppm; 4+ # #F4f &35 £ § 25F B4 50 45~ 42k 7 £ 430
EHREN KD ——E‘gjal‘ﬂm}—?,vﬁ010~086 ppm > 4 2.26~16.95 ppm > &
ND~0.23 ppm; f %+ 530 £ 1 33 #FH & 0 4F ~ 4ok 5 £ #3001
EHREP D7 E2HEFERE G4 0.13~1.07 ppm ¢ & 2.04~13.33 ppm > &
RS TR
)LE”%E? 816 S0 HFH &+ 2P EHREIRALEE B E AL
B AR 2 A B AouE s B F 7 15242 0.3 ppmo H ¥ Hur 7 £
£41 '*iu.ZODDm”—“r’ﬁﬂﬂﬁ. b 5 B el % B ik 100% o



Ar L k2P 098 11~1034 4 EHESLELERRIFE T RS

AU A (RUE o IR
v :: £ R :III:Q: A~ rz ke
wHOEEB L. ke TOET e AR

xE o 13 64 20.31%  0.04~0.58 0%

Ny o 34 44 77.21%  0.05~2.16 0%

i o 27 48 56.25%  0.06~1.36 0%

B i 17 17 100% 0.07~2.43 0%

% 15 45  3333%  0.09-0.33
4 1 45  222%  ND-~1.83
%5 @ 20 45  6444%  0.04~0.30
A 0 45 0% ND 0%
4 45 45  100% = 3.50~10.22 0%

2.22%
0%
0%

5 1 42 2.38% ND~4.53 0%
* o 26 42 61.90%  0.04~0.90 0%
X 0 42 0% ND 0%
4 42 42 100% 2.98~9.87 0%

wht

% 3 74 405%  0.08-0.18 0%

0
0
0
0
1
0
0
0
0
o 5 42 11.90%  0.09~0.17 0 0%
0
0
0
0
0
5 1 74 1.35% ND~2.33 0 0%
0
0
1

4% @ 54 74  T7297%  0.04~169 0%
A 0 74 0% ND 0%
4 74 74 100%  3.91~39.90 1.35%
4% 0 4 0% ND
i 0 4 0% ND

Ams 1 4 25% ND ~0.18 FREE R X

A 0 4 0% ND
4 4 4 100%  6.08~8.88
4% 0 6 0% ND
i 0 6 0% ND

%= g 3 6 50%  0.06~0.11 ErIR e
A 0 6 0% ND
4 6 6 100%  6.96~18.64
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R Y nER AR,
dg 1 E (ppm)

32 34 94.12%  0.09~3.89
4 34 11.76%  2.03~12.31

1 34 2.94% ND~0.04
34 34 100 % 3.68~9.01

&
o
R Fh 34 34 100% 0.07~0.88 & FgER
23
4
e

tR: 46 55 83.64%  0.04~1.07 0 0%
i i 7 15 46.6/%  0.04~0.14 0 0%
L3 o 13 36 36.11%  0.05~0.40 0 0%
& 20 25 80% 0.10~0.86 0 0%
@ 5 23 25 92 % 2.26~16.95 0 0%
73 1 25 4% ND~0.23 0 0%
& 20 33 60.61%  0.13~1.07 0 0%
F iz 5L 23 33 69.70%  2.04~13.33 0 0%
73 0 33 0% ND 0 0%

I RAESE M AIE L ND &7

*EZ > E 2. 4 1 LOQ =0.09 ppm; LOD = 0.21 ppb
A& 1 LOQ =0.03 ppm; LOD = 0.07 ppb
4. 1 LOQ = 2.00 ppm; LOD = 8.20 ppb
4% * LOQ = 0.60 ppm; LOD = 2.10 ppb
A 1 LOQ=0.04 ppm; LOD=0.5ppb
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PR FECEF R R R LERT S A
?‘¢E~*ﬁ4£ﬁii12¢ﬁ%ﬁﬁwaﬁ$&%’ # g e 48
Had 0 3 28R SRR E E 0 29 1624 F42] 15 ppb IR R
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T
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T
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Az 41 15 ppb; £+ 35 i ﬁ‘-‘v’ 3 16 SRR s F 027 8
EHsAg ) 15 ppbs g ] F A mﬁ\b%wﬁ*%ﬂimﬁ%ﬁ
FRI ERSEERGEDF i&* 2 EH/ Rt )R E 5 2145~ 111~ 2/26 ~

6/30 ~ 111> a4z M 15pph; J,:ﬂ 53 5 ~ Lih ¥ 16 5
L e S N R LA RS T EE & Er

Fr Lo PRt O0E 10 3103 E 4 BHELY T HE E2 2%

P EH kA g wIHF%) P ERPE I ERTF (Y
PR 28 48 58.3 16 33.3
0= 24 26 92.3 14 53.8
i 16 35 45.7 8 229
N 3 2 45 4.4 0 0
| A 1 11 9.1 0 0
Wt 2 26 7.7 0 0
AT 6 30 20 0 0
< R 1 11 9.1 0 0
3T 0 53 0 0 0
St 0 16 0 0 0
Lf 3 0 15 0 0 0
A 0 6 0 0 0
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ERELRY Sl E(2008)% s & S PR R A BN FE 4T
%~%%ﬁ\%&%‘gé‘f:£ﬁﬁ ZEMAEZE OHYR T 10
R0 R D F 94 A M(2009) e R TR BB F ¥ i
ME SRRk ES cuT R AT B CE R REBEY 2 4R
EEY &4 L 28RS {3 MMEHE 513 TP ks
RGBT ENEE 2542009 A AL A E S L
HHEE R HREF CLEDCES HE A F T NER R
FAZ AR 15T FH > & 20 245 B3 300 24k 5 194 2
FRWR B w i oy THAKRRNTHI A HARG 3 2kN:
F 494 2 0 L A4 15 ppb LR c R E A (2008)P A A B gk S
FeRPRE SR R R eEEY A 22 HY 2262 K5
ﬁ,¢4Pﬁ$mg%<i%,@%ﬁmummw%ﬂﬁ;m§&Qmw@
wwRl® GRS ;‘»n CEAF s AFETAFIYIRNEIE IR BE

A

&F'TI‘ 2l k&Y oI E S FF 212 e A42d 10ppb FLE & E
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@gl%”xfiiﬁ%%é PRBARNLERE A BN G i
*ﬁ’ k& & 1L.0~14ppb- %‘3‘5 4 (2009)“ Vs 0 5 % ®EF F A
G, W B L 5.4-61pphs A -G o Mg HE 28T G

w
Bz‘ff Bl’ g Bl & A % 2.5~3.9 ppb ~ 0.3~1.5 ppb {- 2.1~17.6 ppb > & %
4 (2009)*ermg 4y 5 E fE B2 A =R By LA o ﬂ@éOBmMﬂjx
ﬁﬁ%%*ﬁ?ﬂ“%“ﬁ’+1Fﬁﬁﬂgﬁ%ﬁﬁ*ig*, | ¥
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S ERY L LER Y TR SEIE PRI Y

¢ E NERERYE R EE RN (%) & IEF(ppm)
a-BHC 14 70 0.01~0.13
HCB 10 50 0.01~0.41
B-BHC 8 40 0.01~0.05
L y-BHC 9 45 0.01~0.20
MG D
PCNB 19 95 0.02~5.45
§-BHC 16 80 0.01~0.35
PCA 15 75 0.01~0.81
MPCPS 8 40 0.02~0.40
a-BHC 6 30 0.01~0.53
HCB 12 60 0.01~0.17
B-BHC 4 20 0.01~0.20
= 3 y-BHC 4 20 0.01~0.07
(= %) PCNB 18 90 0.01~0.45
8-BHC 11 55 0.01~0.31
PCA 19 95 0.02~0.47
MPCPS 10 50 0.01~0.07
AP RN ENSEE P LS TE R R Tt BBl
FREFTRA AFHRIN G WBEREERTZEH LB 4 5(F £)19
¢ A

SEHI L EBREF 8 A Y
a-BHC ~ HCB ~ B-BHC ~ y-BHC ~ PCNB -~ -BHC ~ PCA 2 MPCPS > # ¢ 12
PCNB # 1 & 95%% % > A £¥ I eh 19 259 5 122 % PCNB 5 £
6.66 ppmAz I FTERE 2 LK L 5% 18 EH S AAZ LR E > 2
RNERRE 2 RGBTSR 3 T HRHEFER BB AAZE 20%; 3 B 5 (=
) 0 R EMAE Y 5 8484 W 2 a-BHC~HCB -~ B-BHC~y-BHC - PCNB
§-BHC -~ PCA 2 MPCPS: # ¥ 12 PCA # 1% 95%% 5% » & K 2(=4)
Nen20 B Y 1 E A BHC £ B L1lppmAg LB 27 S H S

L 5% B 194 kA LB RE o
Pk e Lz A AP R O99E 10 3 103 40 mf ~Ed
HE S 2 P BESHESLEEA THRHRENG B9 b 27 412 4%
oo 4 1) BHC 112 # 24k ) DDTlfi’lxi%;%pp 11 PCNB >

\;r

ISR
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i £ ¥ iF B Y A8 R 1 RS
BHC 6 24 &% DDT» oA 4z 1AL # ; 4 ¥ £ 82 24 % » 3 24
D BHC» 7 24 54 1 DDT & 4 2 & %4 1! PCNB > ia%\i’g:"“\ ﬂ

Bty I7T2HRE S2HK&EKRD BHC, 14 24k &% 4 DDT > 3
ERd lppm B2 1024 5% PCNB» H ¢ 140 O.9ppm“<!
FHE, Hpitfea Rl s 2612 >3 2454 BHC 4 24 &%
¥ 1 DDT » &2 2 % ﬁf%ﬁ:’ PCNB-> # ¢ 1 DDT 7z £42 0.2 ppm 'L &
Bl B U g E kRN AP ERAREFE AP EHE SRR
AR $E0 %ﬁﬁﬂzw—x%fw@%mﬂi%o

g

2w Lz AP O9E 1Y T 103 E 4 RAEHIESS B AL 2
mg 2%

BHC # ' BHC 4z "' DDT # ' DDT 4 11 PCNB # PCNB A& !

LR B B
P RTE ug apes se g nem ek

= B 41 1 0 1 0 1 0
S 48 1 0 6 0 0 0
H ¥ 82 3 0 7 0 4 0
K 17 5 0 14 3 10 1
= 26 3 0 4 1 2 0
A EB AT %%Hwi éﬁ”ﬁ WE AR ERPDSE LT
EE R T HE AL R F RS R AP F 0 R
% 951 &Y & 518 20 1~1‘i P B BT RSN FIRFEL AT
MEALR 2R WL 2l B BEHEERTRF 2t L 2R
ﬂ%ﬁ?%%é%%ﬁ?“ﬂﬂ} hobeRp 17T BEAEEATE
B AIHREBREFLEE T F  HEZ P REEHEEY HAKSKRD 21
Ay e R % ,vﬁé/%v?]; tEHpEA R ERY TR 8 A s
AR T AFRAFTNERERFE AP T 222 H 4 E
BRI AATFEY L BARD S ZEENEAL TR R E SA (8
B2 B R BC=R)RFH 1 LRPL LA PEARFL A L
(0 2)E R R F(=R)EHT »» $m+ﬁ“".f? A w5 50%% 60% 5 4 ik
BABE WP 2 ZRERIELE Olppm FlE 3 1iEA D RERE -



o tu s AR EHG B AEEATIEEED

TR R

BHC DDT Aldrin BHC
m PCNB L -BHC HCB Chlordane Endrin Heptachlor
M e mp +Diedrin  (atp+s) ! -
B e
£t 02® 020
0.9°® 1.0 1.0
% pE? 0.2 0.2 0.1
pAS 0.2 0.2
%5’ 1.0 1.0 0.05 0.3 0.6 0.1 0.05 0.05 0.05
wp 1.0 1.0 0.05 0.3 0.6 0.1 0.05 0.05 0.05
3 R° 1.0 1.0 0.05 0.3 0.6 0.1 0.05 0.05 0.05

1 A4 4487 B2 5 - 0K 100122277 scfafirs T 22 Ok v LE®

HE~FEF T HFRE R T
AP EAAErREL 20108 R(HE ~F ) e

AB AR EHEES - P ~FT P o

a bk wN
o)
>\_

SRR SUF 2 A TG o ENE TS BN SN U E RTINS NS S g

BA i R E o EAE)

6. # i : USP (The United States Pharmacopeia) 2009# "< (F]37 4c ~ § ~ 422 ~F X%~ L £~ H X

PP AERIOR(EHE A F T AT A5 LEE
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Number: M03G3111

Chinese M edicine Industry M anagement
Training

Benson chen
National Federation of the Republic of China Association of Chinese medicine
business

ABSTRACT

Resear ch pur poses:

Be held medicine industry management training , to enhance the business concept
and improve physical fitness, and build up quality competitiveness

Resear ch:

1. Tawan's northern, central and southern hold six " Chinese medicine industry
management training " education and training , the number of teaching time per
course of more than 18 hours , a least 80 per medicine wholesale and retall
industry are invited to attend.

2. Training content management and marketing practices for the spindle, extending to
the innovative thinking and a series of courses , if necessary , assist the Chinese
medicine industry ( in Chinese medicine wholesale business as a priority ) to
enhance the concept of operations, improve physical fitness and build quality
competitiveness.

3 Invites the relevant public ( school ) and experts will discuss curriculum design and
planning .

4. The training sessions and business background of survey participants ( for example :
the industrial scale, annua turnover , computer programming and application
content and participants to the basic background ) , the partition of the differences
in comparison ; Training Course for advice and feedback recommendations.

| mplementation steps:

1. Set up a" Chinese medicine industry management training team ."

2. be held three meetings of experts

3. Taiwan's northern, central and southern areas of education and training held six "
Chinese medicine industry management training ."

4. Make the druggist industry analysis , questionnaire survey to find industrial scale
operations background and current situation of the problem , according to the
partition of the differencesin comparison

5. The training courses , lectures edited into a special book , and Video Production
Digital Content

6. Field visit logistics industry and related industries , understanding the hardware
facilities demand supply chain management and modernization .

2



7. Summit final results report

Keywords: Industry survey , Training, Modernization , Management, Competitiveness,
Innovation thinking ,Marketing practices
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Number: M03G3111

Quality Control Personnel Training for
Traditional Chinese Medicine

W. C. Chuang
Chinese Pharmaceutical Manufacture and Development A ssociation

ABSTRACT

The objective of training course, “Quality control personnel training for Chinese
medicine”, is to promote the quality control testing abilities, analytica method
validation and the concepts of quality assurance to the Chinese medicine
pharmaceutical companies. The training proposal is developed through a serious of
communication and discussion meetings with the officials in Department of Chinese
Medicine and Pharmacy and Food and Drug Administration, Ministry of Health and
Welfare. The trainings are hold with four courses in three locations (Taipei, Taoyuan
and Taichung) with the following contents:

1. Current situations for quality control, quality assurance and notice matters of
anomal ous substances in Chinese medicines.

2. Instructions for testing methods of anomalous substances (aflatoxins, pesticide
residue, heavy metals, and microbiological contaminations) in Chinese medicines.

3. Instructions for practical operations of anomalous substances (aflatoxins, pesticide
residue, heavy metals, and microbiological contaminations) in Chinese medicines.

4. in-situ observations for testing procedures of anomalous substances (aflatoxins,
pesticide residue, heavy metals, and microbiological contaminations) in Chinese
medicines.

Total 111 people participate the training courses (not including the speakers).

Learning efficacy of the training course is evaluated through the examinations
before and after the course. Average score of trainees increased from 77.8 to 91.3 after
the training course. It indicates the trainees have the significant improvement in the
related knowledge after the training course. Trainee will get the certificate of training
once their examination score is higher than 70 point. Totally, 102 people pass the
examination within 4 training courses, 7 absences, while the qualification rate is
100%. Besides, the satisfaction rate of the training course is aso higher than 90% from
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106 received questionnaires.

Keywords. heavy metals, aflatoxin, microbial contaminations, pesticide residue
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Number: M03G3111

Personnel Training on Commonly Misused
Chinese Crude Drug Species

Yu-Ling Ho', Yuan-Shiun Chang?, Chun-Pin Kao®, Yi-Wen Chang’,
Hui-Hsun Hsiao', Huei-Ru Li* Kun-Chang Wu?, Wei-Chih Chien?

'Hung Kuang University
“China Medical University
3Hsin Sheng College of Medical Care and Management

ABSTRACT

Homonymic names and multiple names are common in Chinese crude drugs.
Adulteration with different species will influence the quality and efficacy of the drugs
and even cause poisoning. Under tremendous support from the government, traditional
herbal factories have all been advanced into GMP pharmaceuticals. Before such
promotion, they were unable to apply for licensure of new drugs; therefore after the
implementation of GMP, many pharmaceutical companies have been devoted to the
license application of new drugs in order to expand their market. However when the
specimens had been submitted to the Food and Drug Administration for inspection,
many crude drugs were found to be misused. This project held a “Panel Discussion on
the Inspection and Registration of Commonly Confused and Misused Chinese Crude
Drugs” on May 21, 2014 at MOWH, Taipei to discuss and analyze the reasons behind
misusages of commonly confused Chinese crude drugs and confirm the time and
places of 3 sessions workshop.

In this project, we held 3 sessions of 3-day workshops (a total of 9 days) on
“ldentification of Commonly Misused Chinese Crude Drugs” (136 participants in
Taipei, 146 participants in Taichung and 166 participants in Kaohsiung) for herbal
importers, pharmacists, quality control workmen, traditional Chinese medicine
practitioners and traditional Chinese physician. Each participant received a package of
crude drug specimens, including true and counterfeit TCM herbs (a total of 184
items)to make comparison with during the workshop and for future reference.
Identification tests were held before and after the courses to evaluate the progress of
participants. We also provided each participant a set of posters on commonly misused

2



Chinese herb species to post in their working environments for public education.
Officials from the Food and Drug Administration, Department of Health, Executive
Yuan and Chinese crude drug authenticating experts from academic institutes were
invited as speakers. It is anticipated that the end results of this project will enhance the
identification capabilities of practitioners in the spectrum of traditional Chinese
medicine and provide reference to them. The ultimate goal is to raise TCM quality
thoroughly, as described by an old Chinese saying, “physicians are familiar with the
nature of medicines, and appropriate medicines are used for the corresponding
diseases.”

Keywords: Herbs Identification, Misused Chinese Crude Drug Species, Chinese
Materia Medica, Personnel Training, Drug Safety
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1-1-1 | v & 95 # Vitaceae Ampelopsis japonica (Thunberg) Makino F5 U BT
1-1-2 (I;%;%J) T Cucurbitaceae Momordica cochinchinensis (Lour.) Spreng. TS AR
1-2-1 | 9 B 45 LR Ranuculaceae Pulsatilla chinensis (Bunge) Regel 9
10 |27 E At Rosaceae Potentilla chinensis Seringe REd 2y

(% B %
1-2-3 ([i 2; z:)} gt Caryophyllaceae | Polycarpaea corymbosa (L.) Lam. FEF 28
1-3-1 |z e Menispermaceae | Stephania tetrandra S. Moore. PR E

2IFe : : : : :
1-3-2 (]?%FI‘% ) B % ## | Aristolochiaceae | Aristolochia fangchi Y.C. Wu ex L.D.Chow & S.M.Hwang | 2

/I‘, ﬁ a s e - . .. . o
1-3-4 (]%J F s o) | F X #%# | Icacinaceae lodes ovalis BI. var. vitiginea (Hance) Gagnep 52 19

2|y i TL.. . >

Ry . . . . 2
1-3-5 ]ij b %) e Menispermaceae | Snomenium acutum(Thunb.) Rehd. et Wils. FIA AR

F

1-4-1 |\ FEH ¥ Polygonaceae Polygonum aviculare L. FogE P IR

v _,,,.¥
1-4-2 (ljﬁ%‘mf ) DAL Euphorbiaceae | Euphorbia thymifolia Linn. T
1-5-1 iﬁf\ . o A5 L Labiatae Lycopus lucidus Turczaninow FoE P IR
1-5-4 | R fF 4 Compositae Eupatorium fortunei Turczaninow T S Y
1-6-1 | & &£ & A Compositae Eclipta prostrata L. Rt EANEL
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Hypercaceae

Hypericum ascyron L.

& 7 el

Apocynaceae

Trachelospermum jasminoides (Lindl.) Lemaire

27

Moraceae

Ficuspumila L.

FE

Rubiaceae

Psychotria serpens L.

T k3 7FL

Schizandraceae

Schizandra chinensis (Turcz) Baill

T k3 7FL

Schizandraceae

Schizandra sphenanthera Rehd. et Wils.

7 7

Umbelliferae

Cnidium monnieri (L.) Cusson

7w A

Caryophyllaceae

Vaccaria segetalis (Neck.) Garcke

7

Melastomataceae

Melastoma candidum D. Don

o% %%’L

Loganiaceae

Buddlga officinalis Maxim.

A

Thymelaeaceae

Edgeworthia chrysantha Lindl.

i

Cruciferae

|satis indigotica Fortune

S B

Acanthaceae

Strobilanthes cusia (Nees) Kuntze

P

Valerianaceae

Patrinia scabiosaefolia Fisch.ex Link.

Cruciferae

Thlaspi arvensisL.
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2. A Fw 2

# e (c )

S B LR I 7L g 2 BN
2-1-1 |12 % C Amaranthaceae Achyranthes bidentata Blume ¥o ' 1Y
Y
-1- H 4L icinali Bz ¥ 12
2-1-2 (1 2 )2 %) 5 F Amaranthaceae Cyathula officinalis Kuan FIAC
2-1-3 o B A Acanthaceae Strobilanthes forrestii Diels a2 2
(p= 5 E) s 2w | P -
2-2-2 | L% %@k f | Araceae Pinellia ternata (Thunb.) Breit. iﬂ«i.ﬁ;‘;"f |
2-2-3 |8+X% 3 i | Araceae Pinelliaternata (Thunb.) Breit. e et
mL3 , _ . .
-2- RPN o 2. £: W
2-2-4 (kTN FA) ? 4% Araceae Typhonium flagelliforme (Lodd.) Blume FTA
2-3-1 |V (nEF *‘,;“ G Leguminosae Astragalus complanatus R. Br. ex Bge o~ HfE S
2-3-3 | B (N2 w G Leguminosae Astragalus sinicus L. ok - R A+
2-3-4 | & ?3—? (E257) |Bf Leguminosae Astragalus adsurgens Pall. FC% S AR
2-3-5 | e R (TEFR) | B R Zygophyllaceae Tribulus terrestrisL. R *F
2-5-1 [ (%) e (BT 4r) | T 4cfd Araliaceae Acanthopanax gracilistylus W.W.Smith %’3’% 1A
ERUESET R : : :
2-5-2 - fL Asclepiadaceae Periploca sepium Beg. T
(4 4 4 )(H #9) =R P ploca sepium Beg A
2-5-3 | iz T 4e T A f Araliaceae Acanthopanax giraldii Harms §o B A
2-5-4 | {]3 “e I 4t Araliaceae Acanthopanx senticosus Rupr et Maxim. 5% 19
2-5-5 | ZE 7 4 T Aefd Araliaceae Acanthopanax trifoliatus (L.) Merr. AN
2-6-1 | W5 P & B At Dryopteridaceae Dryopteris crassirhizoma Nakai j,;:: if i
cHE P E
Iy w -
260 | F e Cyatheaceae Cyathea |epifera (J. Sm. ex Hook.) Copel S

(* 7 W) F D

(Alsophila pustulosa Christ)
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2. FHFHE F P yEa(2)

PP

g i

Pl >’
B IR

Blechnaceae

Brainia insingnis (Hook.) J. Sm.

FEAA A

RN E

ERMBRBEHF M ESH > K1 a2

RIS

Compositae

Artemisia annua L.

<

Ay
)~
\4
N

Compositae

Artemisia capillaris Thunb.

Pedaliaceae

Sesamumindicum L.

Linaceae

Linum usitatisssmum L.

| Sy | S | Sy
SR oy oy
G G 25l wS

\_.

)

\4

o

4

i
o
il
T8k | T8
4

Primulaceae

Lysimachia christinae Hance

REKT (R A&RY)

Leguminosae

Desmodium styracifolium (Osb.) Merr.,

g A

Leguminosae

Caesalpinia sappan L.

T E T

Araceae

Acorus gramineus Soland.

BEPFHSTF)
(7 | % &L=

Ranunculaceae

Anemone altaica Fisch. ex C. A. Mey

9 (pete)

Rutaceae

Citrus aurantium L.

A ()

Rutaceae

Citrus aurantium L.

(R

(&2 F)HH])

Rutaceae

Poncirus trifoliate (L.) Raf.

BORCE (R TR AC)

Orobanchaceae

Cistanche tubulosa (Schrenk) Wight

B EICE(R 2 F )

Orobanchaceae

Cistanche salsa (C. A. Mey.) G. Beck
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3. FHEMZ R FIRHE)

Pop L

Y HL ZH LR I g 7 BN
3-2-1 | FES e Nymphaeaceae | Nelumbo nucifera Gaertn. 55
’v {i‘. -
3-2-2 (é,f{:f; ) B4 Leguminosae Caesalpinia minax Hance Fo U = RS
¥ P = R
3-3-1 | & PR Nymphaeaceae | Nelumbo nucifera Gaertn. 1T E 2§30
3-3-2 | i, pE-iE AL Nymphaeaceae | Nelumbo nucifera Gaertn. ORI E
3-4-1 | & F 2 % % 4 #1 | Loranthaceae Taxillus chinensis (DC.) Danser FEFE S
3-4-2 | #+F 4 % % 2§ | Loranthaceae Viscum coloratum (Komar.) Nakai FE IR
3-4-3 | &= & Moraceae Morusalba L. B iF
FRN S . e . . . o
3-5-3 (Ii g ) B EF Liliaceae Fritillaria ussuriensis Maxim. ST ]
3-5-4 | P # GRS Liliaceae Fritillaria thunbergii Miq. ¥o O B s
3-6-1 | F &at (i) k4% F | Polyodiaceae Drynaria fortunei (Kunze) J. Sm. JOEIE
2 AT :
3-6-2 | oy, .y | kA5 ® FL | Polyodiaceae Psedodrynaria coronans (Wall. ex Mett.) Ching. 5 19
(ER) Hpar) | T POY Y ( ) Ching o
& Rt L . . i -
3-6-3 o n e ¥ /A4t 44 | Davalliaceae Davallia formosana Hayata FoUE =
< AA)
3-6-4 el ¢ % L | Polypodiaceae | Drynaria propingua (Wall. ex Mett) Bedd FoEPE
U= - a— 5e : ' gt Ty =
(% % HL5) yp y proping 2
3-7-1 o T gk A . , i
L s e & ) i raceae Typhonium giganteum Engl. HH AL
3-7-2 | B v (9 M E) Lo Ranunculaceae | Aconitum carmichaeli Debx. o+ &
3-82 |ZFE PBrldd i
- Srobilanthes cusia (Nees) Kuntze (Flora I®¥ &) | £ & H# 42
-8- +E = Ee : i . .
3-8-3 | 7 k(A W) | B Acanthaceae (Baphicacanthus cusia (Nees) Bremek) (Flora 1% #) | @l % sz %
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FHEYZ F P IRC)

3
Pop L

g &

Leguminosae

Astragalus membranaceus (Fisch.) Bunge (%% & ¥ )&

Astragalus membranaceus (Fisch.) Bunge var.
mongholicus (Bge.) Hsiao (% + & 7))

Leguminosae

Hedysarum polybotrys Hand.-Mazz.

SIS AR

Rutaceae

Citrusreticulata Blanco

TR A

Rutaceae

Citrus sinensis Osbeck.

I

Cyperaceae

Cyperusrotundus L.

RN E

4% 3
AN -+

Convolvulaceae

Cuscuta chinensisLam.

SOl RS

b =
‘ﬁa R

Labiatae

Perilla frutescens (L.) Britt.

oW RS

= B AL (A AL

Orchidaceae

Ephemerantha fimbriata (Blume.) Hunt. et Summerh.

a—

E#(J#L

(g & F L)

Ranunculaceae

Clematisintricata Bge.

£y

(4;%/':/&

Labiatae

Glechoma hederacea L. var. grandis (A. Gray) Kudo.

£y

7%  SE I
(¥ H¥)

Euphorbiaceae

Speranskia tuberculata (Bge.) Baill

£y

D

Liliaceae

Ophiopogon japonicus (L. . ) Ker-Gawl.

SO N GRS

*)

Liliaceae

Liriope spicata (Thunb.) Lour. var prolifera Y. T. Ma
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4. Fit

FW 2 F e (n)

%y |  mHeH [ epe]| Bope g : Fr e
4-1-1 | Fow 74t Compositae Taraxacum mongolicum Hand.-Mazz. oEA Y
4-1-2 | Egowm(h2g) | F4# Compositae Ixeris chinensis (Thunb.) Nakai EEFIR>T
4-2 (W #:;*E(f _:_ ;’%) ® &4 | Asclepiadaceae | Cynanchum stauntonii (Decne) Schitr. ex Levl. FCEPRE R R
4-3 v fic(iE 9 @) B E# | Asclepiadaceae | Cynanchum atratum Bge. i E 2 49
4-4-1 | AE(B5&F) | Fif | Cucurbitaceae Momordica cochinchinensis (Lour.) Spreng o RS
B&F(HA% : : e 2 g
4-4-2 %% :(?’ =) 5 & F Loganiaceae Srychnos nux-vomica L. PR
(i * %)
4-6-1 | v F 12 + &4 | Gramineae Imperata cylindrica Beauv. var. major (Nees) C. E. Hubb. | iz %3 %
4-6-2 |9 & # &4 | Gramineae Penni selum flaccidum Griseb HPRE
D B (X By . : : : i e e
4-8-1 4 4}; %;) &) R £ Orchidaceae Cremastra appendiculata (D. Don) Makino P S8
4-8-2 | K 4z ( 7AFH) B &4 | Liliaceae Tulipa edulis (Miq) Baker. Fo %k o
4-9-1 | M FIF®(LFE) | = %4 | Scrophulariaceae | Siphonostegia chinensisBenth. T Y
4-10-1 | 7 ¥+ A Amaranthaceae | Celosia argentea L. $of = 3 fE
- %1’-3‘
4-10-2 | .S T . AL Amaranthaceae Amaranthus spp. TRt S R
(5Bt 4 8.7 t PP LY
4-11-1 | Lis & %4 | Rubiaceae Gardenia jasminoidesEllis O AR R
4-11-3 | k5= & %4 | Rubiaceae Gardenia jasminoides Ellis var. grandiflora Nakai CE T
4-12-1 | £ @&+ £ At | Rosaceae Rosa |laevigata Michx. FoUE %P
| & @+ U =
4-12-2 CF % E55) & it Rosaceae Rosa cymosa Tratt. 5 7
. LSREDEHF YT
4-13-1| & 7 4 ~#L | Gramineae Hordeum vulgare L. RERLET

L2 ), - 4
§of @ 18

54



4

L EH

| 2 5 3 53z )

PPz

g

e > /o
& R

Gramineae

Oryza sativa L.
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5. #EHFEWE F (7))

B ML A 5 2, K
5-1-1 | ¥ &t & % Rubiaceae Hedyotis diffusa Willd. :

Bd e R : i T R
5-1-2 (I%J\ %&'f; oo Rubiaceae Hedyotis corymbosa (L.) Lam. ST S
5-2-1 | £F 7 i Bignoniaceae Campsis radicans (L.) Seem.

EN kA
5-2-2 (lz;;) T Scrophulariaceae | Paulownia tomentosa (Thunb.) Steud.

A (R E T
5-2-3 L,“ 1 ‘(Fﬁ =) Solanaceae Datura metel L.

(v & I %)

T ﬁ “:‘L‘ - - . . - L R el
5-4-1 (L’Z;Fr?ﬁ) Compositae Artemisia capillaris Thunb. RO S RCE R
5-4-2 BEME Labiatae Origanumvulgare L

5 3) (M) J e
5-5-1 | #i & & Compositae Segesbeckia orientalis L.
5-5-2 (lz ;f;; Labiatae Anisomeles indica (L.) O. Kuntze.
5-6-1 | =~ 7 E(3H E) Cruciferae | satis indigotica Fortune

%L FE Strobilanthes cusia (Nees) Kuntze (Flora T 5 %)

A F

5-6-2 (5 &%) Acanthaceae (Baphicacanthus cusia (Nees) Bremek) (Flora I 5 %)

v Y i B '
5-6-3 (l% 3}; * B ¥LE L | Verbenaceae Clerodendrum cyrtophyllum Turcz

=7
5-9-1 | A (= E AiL) Lardizabalaceae | Akebia trifoliata (Thunb.) Koidz.
5.2 > 1] Ranunculaceae Clematis armandii Franch. (-]- # if)z"

T R A k) uncu Clematis montana Buch.-Ham. (& 3 %)

ST

5-9-3 i Aristolochiaceae | Aristolochia manshuriensis Kom.

(KA 5 %)
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Fi o0

Pop L

g

P J27 >
& IR

(=)™ 4 (%)

Myrtaceae

Eugenia caryophyllata Thunb.

L7, i~
FCET-D

I

Myrtaceae

Eugenia caryophyllata Thunb.

LA AR

=~ A)F)

Leguminosae

Phaseolus cal caratus Roxb.

RS R

2

| T N
\:

s
s
X

Leguminosae

Cajanus cajan (L.) Millsp.

RS

4
|
=

Araceae

Arisaema erubescens (Wall.) Schott

Se R E

M

H-

Jor

JENTOR SN
(22

Araceae

Pinellia pedatisecta Schott.

ERAE

Burseraceae

Commiphora myrrha Engler.

= LA

I E QL)

i B

7
-~

E
il

Burseraceae

Commiphora ehrenbergianum Berg.
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6. EHE52 § F R (2)

S B T LR A s TR E g ¢ L Lyl
6-1-1 L (B 5R) B34 Dioscoreaceae | Dioscorea opposita Thumb. R E
6-1-2 B FEEEAE) | Euphorbiaceae Manihot esculenta Crantz. g BT
6-2-2 (&:ii)i%;) ¥ Polygonaceae Polygonum bistorta L. R E
6-3-2 FE(FWET) k44 # | Polypodiaceae Pyrrosia petiolosa (Christ) Ching i

PR — —— ,
6-3-3 é;%&gﬁ(%;\‘)& ) ¥ X4 | Woodsiaceae _[I_);zlxll;m subinuatum (Wall. ex Hook. & Grev.) o
6-5-1 v & (v £ %) Soft Solanaceae Solanum lyratum Thunb. A S
6-5-2 e B(HFFR) 5 % 4>#1 | Aristolochiaceae | Aristolochia mollissima Hance A S
6-7-1 G ¥ A Polygonaceae Polygonum multiflorum Thunberg Fo %R BT
6-7-2 2 fE 5 (% %#+) | ®igft | Dioscoreacese | Dioscorea bulbifera L. BoE
6-8-1 s E /4 &5 #* | Schizaeaceae Lygodium japonicum (Thumb.) Sw §of = 3iiw
6-9-1 #HEEMRTE) s Aquifoliaceae llex cornuta Lindl. ex Paxt. o E
6-9-2 ’ Ié, ’ i o | R Berberidaceae Mahonia bealei (Fort.) Carr. FEEEEZE
(F=#%F%)
6-11-1 | &+ g f Leguminosae Cassiaobtusifolia L. (;+-p*) 2 Cassatoral. (/] /&F) |3~ #fE+
6-11-2 | AP+ (Hirs) |24 Leguminosae Cassia occidentalis L. PSR KT
6-12-1 | * ¥+ & % $ | Malvaceae Malva verticillata L. o = B AR
6-12-2 | * #+ (Fr+) |4 FF | Malvaceae Abutilon theophrasti Mecicum. 35 A
6-15-1 | F%i B Amaranthaceae | Celosia cristata L. L R ks
6-15-2 | EiE () | A4 Amaranthaceae | Celosia argentea L. R TR
6-17-3 [ ()= 4 Compositae Carthamus tinctorius L. ¥o AT
6-18-1 | & ¥+ " EF Liliaceae Allium tuberosum Rottl. ex Spreng Fo ' = RfES
6-18-2 | L+ (&%) " EF Liliaceae Allium fistulosum L. oW S RS
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6-19-1 | B &% Joe 25 AL Labiatae Pogostemon cabln (Blanco) Benth. Pt SRR L N
6-20-1 | &+ (¥ %) AL Chenopodiaceae | Kochia scoparia (L.) Schrad. FEE AR
6-20-2 | FF(FaEEF)|FHE Chenopodiaceae | Chenopodium albumL. oA LD
o 4 NEE ey : Echinops latifolius Tausch (& #1]#g) 2 e
6-21-1 (Eflga =L Etleg) A1 Compositae Echinops grijisii Hance (& & & {1 &f ) FR A
6-21-2 | iR (AT IR 7 Compositae Rhaponticm uniflorum (L.) DC. ¥7 & 19
6-22-1 | =k %E(k %) 7 AL Piperaceae Piper kadsura (Choisy) Ohwi. FolEE
6-22-2 (é jl }% fk‘ 559 I vA+ #* | Schisandraceae | Kadsura heteroclita (Roxb.) Craib o 0
- 3 2 PR
6-23-1 | i ii(Fc A iv) R Bignoniaceae Oroxylumindicum (L.) Vent. oA
6-23-2 |4 F g s # Leguminosae Psoralea corylifolia L. P o
75 Vs . L.. 7
6-24-1 | o E 4 ¥ #L | Eriocaulaceae Eriocaulon buergerianum Koern. iﬁg LR
fL—
PO G . FCRE R T2
6-24-2 — . 4 3 #L | Eriocaulaceae Eriocaulon sexangulare L. ,
(53 4 1) PR : A
6-24-3 | 1% M I (5 % A AL i i §of A TH 2
-24- 2P (R POF) | X F | Eriocaulaceae Eriocaulon spp. s
fL—
6-25-1 | =R X (x7r=g=x) | RAF Crassulaceae Rhodiola crenulata (Hook. f. et Thoms.) H. Ohba FTEIIE R
6-25-2 'j‘)“ AEEHER g | Crassulacese | Rhodiola quadrifida (Pall.)  Fisch. et Mey, Ptz ey
6-26-1 | 5#& &% 5 # T AL | Potulaceae Portulaca oleracea L. PR IR
E AN
6-26-2 ]'%j'% - ﬂ; 2 St Scrophulariaceae | Bacopa monnieri (L.) Wettst. FoE R IR
(]F)‘t% &' H.,)
6-27-1 | A4+ | Typhaceae Typha spp. 55 T
6-27-2 S Sl A %’ﬁ A8 -
-27- 3y A 7 F Typhaceae Typha spp.
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