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Research on the Quantification and
Effectiveness of the Quality (index) of
Adding Raw Medicine Powder in Chinese
Medicinal Herbs

Po-Yuan Chiang
Department of Food Science and Biotechnology,
National Chung-Hsing University

ABSTRACT

Aim:

“Chinese medicinal herb concentrated reagent” s @inthe main product types
of Chinese medicinal herbs. It is mainly selectedshed, packaged and then heated,
extracted, concentrated, and added with starchhleedjum, and lactose to make
diluent bases. The diluent bases can provide eeraifect, maintain aroma and
improve dissolution and shaping, thereby, becomihg key technology of
granulization. Due to low index composition and tafslity of reproductibility,
Chinese herbal medicine producers often add rawiamedpowder to improve the
stability and effectiveness. Moreover, there aremyn@hinese medicinal herbs added
with large amounts of starch and gum, thereby, ingusigh gelatinization and
viscosity during cooking and extracting, which gaaifects the extraction and drying
rate. “Raw medicine powder” is the diluent baseeftised by producers to increase
the convenience of production and curative eff€ébe process to estimate the effects
of the amount of raw medicine powder content on tuality, curative effect,
reproductibility, and stability of herbal medicins,worth it to be valued and related
researches should be invested.

Research Methods:

This project, “ Research on the quantification afiectiveness of the quality
(index) of adding raw medicine powder in Chineseditieal herbs” use&phedra
Sinica Armeniacae Semer€innamomiRamulusandand Glycyrrhizae Radix as the
raw materials and divides the research into thesearch items: (1) Effects of adding
raw medicine powder on the testing of quality inded quantification estimation:
including crude fiber content, starch content, ipkatsize, Maltese cross, color,
swelling power, sedimentation velocity. (2) Estimatof the effectiveness of adding
raw medicine powder: This uses High PerformanceaiididcChromatography (HPLC)
to analyze the indicia ingredient Bbhedra sinicasoup (ephedrine, pseudophedrine,
amygdalin, cinnamic acid, glycyrrhizin and physmo active ingredients), total
phenol contents, flavonoid contents, and tanninteris. (3) Effects of adding raw
medicine powder on the mechanism of granulized sitmn and quality estimation:
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This examines the effects of adding traditionakrt, lactose, CMC) and raw

medicine powder on the granulization mechanismiiglarsize, outer appearance,

dissolution and microstructure observations, asd aktimates the effects of these on
the quality.

Research Results and Discussions:

1. Estimation of the effects of adding raw medicomvder on the measurement and
quantification of quality index:

(1)Outer appearance and pattern: The morphologcaperties of corn starch
granules were like round to oval shape and somkclear appeared to have a
polyangular shape. The morphological propertiesraf herbal medicine
powder showed long bar, irregular shape with rosgtiace and low tightness.

(2)Color: The extracted liquids and starch of Epheginica soup and raw medicine
powder showed their own colors (L, a, b). The a bnehlues of the samples
added with starch are lower and W. I. value (whag=) is higher. The addition
of raw medicine powder can increase the changdbeoh and b values. The
color analysis can be used as the reference fongdaw medicine powder.

(3)Quiality factors: In the granulized simulationrssm, bulk density, blue value,
total starch and swelling power of granulized saioh sample reduced with an
increase in the ratio of raw herbal medicine powatited. Crude filber content,
blue value and total starch of granulized simutatsample were affected by
adding raw herbal medicine, and it showed a hitgvemce (¥>0.968).

2. Estimation onthe effectiveness of adding rawiniee powder:

The results of physiological active ingredient stushowed that the total
phenolic content first dropped then rose with arease in the ratio of raw herbal
medicine powder added. Tannin contents of grandilzeulation sample increased
with an increase in the ratio of raw herbal medigoowder added. The results of
indicia ingredient study indicated ephedrine, cmiwacid, glycyrrhizin contents of
granulized simulation sample increased with anease in the ratio of raw herbal
medicine powder added, but amygdalin contents ahgjized simulation sample
showed a contrary tendency to the others.

3. Estimation of the effects of adding raw medicip@vder on the granulization
mechanism and quality:

Gelatinization occurs in starch (diluents basesindugranulization drying and
heating, which causes some particle loss. Most@fQtranulized starch additives are
mostly round in size. The raw medicine is used alil@ents base. There is an
increase in the granulized particles along with g0 of raw medicine powder
added and shows irregular and loose structures, thedeby, affects the
granulization quality and solublility charactertsti

Keywords: Chinese medicinal herbs, Ma Huang Tangchanism of granulized
simulation, physiology active ingredient, indicrgredient
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(1) Ephedrinef:+ &) : #p >+ ChromaDex HPLC % -

(2) Amygdalin@ 2 i= 4) * Hp > ChromaDex HPLC . -

(3) Cinnamic acidg & &) : pEp ** ChromaDex HPLC % -

(4) Glycyrrhizin(g 377 %) : pp ** ChromaDex HPLC % -

(5) n-Butyl paraben pp *+ Chem Service HPLC % o

(6) Sodium Dodecyl Sulfate(SDS)}-p *+ J. T. Baker(Japany- 47 % o

(7) Sodium azide MOPS sodium sak Potassium hexacyanoferrate
(II) -~ Aluminum chloride herxahydrate Iron( 1) chloride
anhydrous ~ Gallicacid ~ (+)-Catechin hydrate ~ Quercetin
dehydrate pEp *t Sigma(Germany) 4 7% o

(8) Sodium carbonate anhydrougt-p ** Ferak> 4 47.% o

(9) Bromocresol gresspi-p *+ & & it = 1 ¥ k5% € 4+ (Toyko)» »
P18 o

(10) Methyl red: pf-p 7 28 244 5¢ ¢ A (Japan) 4 7% o

(11) Potassium hydroxidefip ** Riedel-deHaén » 47 o

(12) lodine~ Sodium hydroxide Copper(ll) sulfate pentahydrate
Potassium sulfate - p »> 851 v & 32%|(Taiwan)» - £ & o

2.%

(1) Methyl alcohol@ p%): pp »+ Mallinckrodt: Inc. (USA)> HPLC

(2) Acetonitrile@ #%) : pEp >+ J. T. Baker(USA)Y HPLC & -

(3) Phosphoric acig@gfz) : pp >+ Chem Service HPLC /& -

(4) Folin-Ciocateu’s phenol reagept-p *+ Merck(Germany) 4 +7 % o

(5) Diethyl ether Sulfuric Acid~ Acetic acid, glaciat Hydrochloric
Acid © pEp srEg 1 i B E R (Taiwan) 5 & o

(6) Ethyl Alcohol(99.5%)- Glycerin: pp ¢ § 4 2 54k5% € 4+
(Japany i & & o

(7) Alcohol(95%)- p#-p »+ 4 A% >3 Lo 7 (Taiwan) it 5 & o
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g hiT R £ (gold coating 90 4 » A 18 1 Hr4e 5N T S Bk
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F’HB °
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BerrplE 2 A Bk RBEE 2 @R RSB o
RHHERHEHBE TR
Bulk density(g/cr) = £ &2 T 39 £ /1 5.2 T 08 #

4.5 % (blue value)

iz ¥% Hung & Morita (2005} = ;2 » ££P~ 10 mg(dbi#~ & & i
0.2 mL 99 % ethanofr1l mL2 3+ -k » %100 CT 4c# 5
min- 2_{s4 4r1 8 > ;,;J§4E 05mML1IM3 ¥ “4p 3R IR T
kP e 10 ming HBEx 23080 26 L MBRARAKED
pH6.5 » 3 ngrr }\ﬁr%; 10 mLo B~pt i3 % O4mL‘v’»i;‘]‘4c 0.4
mL 02 %327 232 10mL> >R E2{SENFHETE
B 1-2-) P R folikas A & # nE i ALk 5 Takeda et al. (1983)2%
% 680 nm™ jplz_e

5.5 7 & (Total starch content)

%+ AACC (1995) = ;2 (No0.76-12) i * Megazymes 15 %
‘2 (Megazyme Internatinal Ireland Ltd., Wicklow, IretBry #£2~ 0.1 g
g2 3ty aps P o 4o 5mL (80 %, VIV) JEpE > 85 Cok
# 5mine &R £ 154 » 5mL (80 %, viv) iFyf > 4 3000 rpmeg
s 10448 0 Bt RRZE R 0 Ukg = T4 » 3 mL 7 thermostable
a-amylasez. MOPS A% « R & 154 Kig 6448 (A 24483
4GB ) B34k Y A4 £k 50 Cokigdhe 54

4B AT 2 50 C o 4e » AmLprpL s i (pHA.5) & 4e ~ 0.1
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%100 mLz g #g" o 13 3+ kA FRAE 0 0 3000 rpmas 10
A gaPs b R 0.1 mLat s ¢ 0 4o » 3 mL GOPOD:A| » 2
~ 50 C-kig ¥ »20 4 4- 12 510 nmyat & JpJ= & & - Glucose controls

? 0.1 mL glucose standargliz £2 3 mL GOPOD:##| .= ; 7 6 %
FA7d 0.1 mL2 3 -k 3mL GOPODEM| e & o H 2L 5 3 5\
4T
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100 162

W 18C
AE=Absorbance (reaction) read against the reagent bl&n

_ 10C (g of glucosy)
absorbacefor100 ug of glucoe

(conversion from absorbance tqug)
W =The weight in milligrams (“as is” basis) of the flar analysed

%) =Factor to express“starch’as a percentage of flour eight

Total starch=AE x F x

162 =Adjustment from free glucose to anhydro glucose

18C
6. "4 &% 2 & (swelling power and water soluble index)

F* Tsai (19973 = ;2 41 ig 45 > B~ 0.45 gizis o 4 » ZFAG-K
2309 (15% wiwy iR EIDF > wokipy et A B RYT
Uk AEFRIEKRE o KIFER S 55657585 % 95 C o 4
- o] pELS BRI bf“(/* i gR) o iRt xé 28000 x g &t
o 204 48 0 Kb R E S b iR 105 T siof=E (W1) »
YIS P TR AEE(W2) 7T A 2 ;\:h% HAgES 2 KR
‘E—«Jfﬁ*ﬁg °
A iER= WL/ 324 £) x 100 %
w4 =W2/ [k £ x (100 % % f2 k)]
7. B 2 ik R AR
WHE 3%k Fp iR BRI T oo e r 12 H /20 %
o (LT LR BBk L E Y AR R e o fIr T
k B B i 4 (Eclipse E-400, NiKon, Japaim)fe & P& 4p #% (Nikon
FDX-35) » LB ficim e 20 PR AP 5 ¥ ¢ ify 5 &L (Nikon polarizing
plate, MBB75310, Japan)i, s 3% BLZ R 4 3E A4 7h B ~ A5k fr =
-] (Schoch & Maywald, 1956)
(Z)2mEME T
BEE A PR E 05 g agag? o 4o r 10 mL2 B ok o
Y] 600 oM™ (R F) 1] FEB > 551517 4020% g~ 3o 20
Lk B fé 2 whatman 4 A iEpis & 28 3 10mb T 5 H SR o
1. %, % p= %8 (Total polyphenolic compounds)&
iz Jp Sato et al (1996} = = - B~k & 400 pL > 7y e
Folin-Ciocalteu:##] 400 yL ¥ 2 F R £353 » 3T # % 3~
& > 7t 40uL 10% NaCO; 3% > # IR 10~ 482 F - =< » 1| pF
Z_té &k kB 3 (Spectrophotomater, U-2800A, Hitachi, Tokyo,
Japam)t 725 nmT Rl B E o RliERF2Z R P B 7 £ ¢ gallic
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acid % 5 4t e ik 2 5 o
2. #g+% fr (Flavonoidsy &
i 5 Christel et al(200Q) = /% > B~ 500pL PR srggg @ o
’J‘ 4¢ 500uL 2 % methanolic AIG- 6H, O3z E 7R £353 » v %
BT #E 1044518 0 114 Sk kR 3 (SpectrophotomaterU-2800A
Hltachl » Tokyo » Japan)s 430 nm ™ #gB|ex kB o Pl3E R &2 58
W Bk 7 £ 14 quercetin ¥ 5 R AR 5. o
3. H % 7 ¥ (Tannin contents)] =_
%7 Price & Butle 1977)z_ = ;3 « =4 % 0.5 mL> 4c » 3 mL
2. 0.008 M KFe(CN}:z:%% 3 mL 2. 0.1 M FeCl/ 0.1 N HCl ;3
R R LS > Y 10 44 0 A kK R 2 (Spectrophotomater
U-2800A > Hitachi> Tokyo » Japanp|<_ 720 nm#k g » ¥ 113 3
Fok 05 MLAc R ERAITL 30 B PlRERSLERTE N
catechini® % ¥ e & & & -
()3 »x= 7 2 FEr sl 47
1 BBl a @ oBe B3t 48755 0 4o x TO0%Y fiF > B 3045
HBFE? > 40 CHBE~-304 48 jpAiEmis o 1 70 %7 f% 2
oo B"iﬁ,ﬁ?‘ﬁfl’z » Ao %Kﬁ*—gr‘?ﬁlvﬁ‘f/p it E PFRAEE B
b fa 1 70 %7 g 2 % 0 Pif £ 16 0.22u m gtk iT iRk o
2. B i iAp kAT R KR
i (Pump): Hitachi L-6000 pump
41 % : L-5000 LC Controller
18 ip] B (Detector): Hitachi Diode Array Detector L-2450
Degasys uniflows-1310
& 47 ¢ 4L © Mightysil RP-18> GP 250x4.6mm(p m)
(1) 4 (Ephedrine) +7
| B IRARRATZ BT HESE 7 BB A
. B ik 4p & 7% 2
a. & 47 ¢ 1 : Mightysil RP-18- GP 250x4.6mm( m)
b. #&4p :
A: Acetonitrile B:0.03 % KEPO,+ 0.4 % SDS
C. & 1.0 mL/min
d. ¥ Bl & 1 UV 210 nme
e.;i»% :20Ml
f. ¥ RiE
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Time(min) Acetonitrile (%) 0.03 % O+ 0.4 % SDS

0 30 70
5 30 70
40 42 58
45 30 70
65 30 70
. i mpel :

A 4B~ Ephedrinel: 2 & > 12 50 %7 f§3 f# {8 T F
V. ¥Hpe* 4R38 505 0% ¢
FrE € P~ Ephedrin @5 & 3% 2 3R GEE B R
n-Butylparabenig € » 12 70 %7 fis 4 WA fe s - kPR A& o
TN 7 R85 n-Butylparaberts i 45 3 &3 i -
(2)= 7 i= H (Amygdaliny= 47
R e I3 R PER LA -] B w1 e S
Il & i Ap R 470k 2
a. k& 17 ¢ 1L Mightysil RP-18> GP 250x4.6mm( m)
b. #&4p :
A: H,O B:Methanol
C. mit ¢ 0.6 mL/min
d. ¥:pA £ UV214 nm
e. A& :20uL
f. ¥R iEE

Time(min) A (%) B (%)
0 85 15
10 85 15
35 75 25
40 60 40
50 85 15
65 85 15

I A28 SRE i 5 0%

Amygdalin - ## Fe =B~ 4f B8 * 23 5. Amygdalin» 2 70 %7

fRidfRis £ 27 > HITIRFEERBR o

(3)1x A pe(Cinnamic acidje+ ¥ # % (Glycyrrhizin)(i% i 4p e ) & 47
| " sk Ap A TR e TR 2 BR AL
Il & iR 4p k470 2
a. k& 17 ¢ 1= Mightysil RP-18- GP 250x4.6mm( m)
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(7).

45 2L
YUE

b. #%#4p :
A: Acetonitrile B:0.03 % KEPO,
c. ;i 1.0 mL/min
d. ¥pA £ - UV266 nm
e.i>»% 120uL
f. R iEE:

Time(min) A (%) B (%0)
0 30 70
5 30 70
40 42 58
45 30 70
65 30 70

%28 S5 8 73 R
Cinnamic acid # r& =B~ ¥+ & * &2 & Cinnamic acid ™ 70
% FR R RF 0 BIERE SR B
Glycyrrhizin - ## F 4B~ ¥+ e * &2 & Glycyrrhizin» 14 70 %
VR RIS L B 0 RITIRBE R IBR -

IV AR S o R i
n-Butylparaben ## £z 4*2~ n-Butylparaben 4 70 %" &% fi%
o TF o RIEp IR R E AR o

\VARS &Rl * 1 S S

#Fz £ B~ Cinnamic acic Glycyrrhizin #% # 74 7% % p 2%

28 i i 4 % n-Butylparabenig € 0 2 70 %7 fig A w33
fes— %7k A o 3N 7 &% 5 n-Butylparaberis (45 % 2.

SR S
BaR e

A4

B H Mt kTR B B4 17 (ANOVA - analysis of

variance ¥ Duncan’s multiple range test++ » &% £ % 5 0=0.05+
BHLBEFN > BEUTHEL A
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%~ BREH®

= R R Rt b2 o A SRS R R & R s 2 3R 5
(- ) &+ 2 24
4B k- A A A s E o ) BRI R IS B A

";:_El_@;‘g;z i")&‘g‘%’r} 467fil§:‘z‘hf‘, ;.@Kr} SRR zmjgy«}.. J’Kuzm

HEp s 0 3 &AL G Hiad (cellose) A E (hemlcellulose)

A B % (lignin) 2 % - 5 ﬁ.‘vg(pectlns-polysacchandé) CE2 30 B g

Fropitead > siropgag £ §HFRRE A i o

BEALREFZE AT R EEARAERS O H B > VISP D

=2 SR AL R M3 7 F(Northcote et al., 1958; Saura et al.,

2000)) #7112 pEH 2 B kB lRRRz £ 240k o

BHU AL G (dod - 977 )0 3 b B F A

SRR L= ] H; §l %Ewﬁ 4 1.65 %-31.29 % R » A &

P A 1.86 %-9.37 % & > «ﬁﬂjr LA T EA S 3.75% 7.79

% %R E R E 3(1999)@ 5~ 212 % 4.46 %) Bk 5%
AR Y R s F R 5 9.37 90 AAp R 11(9.84 %) L R PF
o0 AR Ed Y B lRAR C HEFAT g L FIAE S A
AR S t8 LA L AR RN - Ra b F F b SR C RO U L
I B o

AR BB IRGEY Fih- B s STk Mgk E o e
FHAF > ey 28594 028 %078 % F > 8§ 54 X e
0.78% A % ~FrRF ~ 2 He Bilpky FIEHFE
(0.28%); A ez £7° B f]é.O 14 %-17.81 % 1 2 =) &g |+
14(0.14 %) 1 & Fd v EF /}& Fe A =(H > )%’K{lzﬁf[sg (FpR

AW o TR Bk PRk 1,5“ BLCapoki e ERFE
B H B LY ’fst-*f»‘ﬂ—"r&fﬁ“ﬁ el gol Seh e vt b end 2
Bk y ERAH S mAEHET AL G (iir'z\:’“r’r) P lefE #
Hifprgdp s Ao Z %157 BFELE 07995 039 %-1.77 %
o A& P A 1.49 %-6.74 % R > ﬁ;f;é_a\?ln\ln\“}’?“ FOUH 2 P h s
FERFHM(GEBEE AL 7 B4 %5 0.39 % 1.49 %)-

(=)

BEPRRGEY B4 B oA Z T BN R ik
£7? *E“urw BF B RSP R JBA & §d Y By
ppd 2 B P BEPRgk g VAR Y FURGI 6L B
KA > f FREEEE NIRRT L T UFRT AR GRS 0 R

>
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§ARPRA P B AL pEd o FIREF L ER ARG A0 B
S e 0 BB G R FMEORIE 0§ 200N 30k 5 A
pF > A ok g 4 dxm R AR EFE LB E B Lo

AR R T R P EAPEY ) B A BB AL P R (F
— ) °

TREE e B A BI e B BHORE R B RS 2

e TR S LA - s&ﬂ’rs{%g’;\z:s’&% A HF A S
A IS BAPET 2RO RUGE R 0 2 P RA L B X T Bk R A B
B kR PG & fxza;p) P ATIL G R EARY AR R Y 3K
B (PHBLARLR 0 B FA) S BRI B ) o R HRERY £
Wod P BH AW ERE 0 TG FRIFR A 0 AR
HGmd o e BEPEARY 0 €5 AT o e il &
S feag R A SRR F o AR BEAPETH B RGeS B
%4 ,Jﬁmnraw B R EATRE 0 S PR R 5 B D B
ek g £ X BB ﬁfﬂfgiﬁﬁfﬁ“‘ gqn T m RSB
ﬁ@%?%ﬁi%@%;fﬁ*;tgﬁﬁ?’wu—ﬂﬁdgﬁﬁ

)

NS

(—)M%E FeAd ] 2

FERRL %11»# PG AT 1 & F RN S R A
WY () B2 B R kpEY EH2 135 s LEINL 1:‘"1__@
FAF - ERAEZ AT R M2 SRR o2 z’;#p;ﬁr’%
A Bl kR A R B AL - B Re @ FRIR £
HAF AR €T B AR A SRS RAGK 0 2532 4R
RIAGR SRR 2 2 Bk R g EE ua o ApEP R AR
RER > &bk pisar € BRI H gk o

Tk d FR T+ EREER2B - ~I)F R £ 587 275
* v T B E I AR AT R ¢ ﬁk%nfﬁ?(— SRR s 1 wﬁ 4
60-70C) » ¥ it € 13 Sk Fliedim A 4 f it > Arrid e aup k7 g
FORP IR A (F R TR L KRB YRR 5 64.86C) -

ABRAFHRY od A BRRAIL I NRRFT e ¥ ¢ FE
HEXA I At Aplk Ak » g 4 B ARG A
RIAGRE L TER > 25 R odedef @ 2 izl %ﬁfﬁff;%ﬂ B4 TR
AR TA G AR Rk R R TS H B SR F
(cellulose)~ X 4 % (hemicellulose} * & % (lignin)z 7z & € & 5
o2 REER LS TR R RS RS R
PR AR ABRERA R Y o F R FRAIUEN T
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A R lf??' [ % P o 2 F] GOk AR R > ApET R
dERRYRAFEY o Bk o BEARPR g EF 4
it %/J Se vt s Ao 0 B (o i T R A R IR RRAGK > ®
BEFRIE RN B ARZ SRk HS 3 h o Bk e B0
P AP ek ?fﬁliﬁhé&(@s‘éz@) I Nl ab R e 2
AAEEED G OATECR 0 TR A2 B R ¢ R B8R e -
(z )k 5 2 ik B Bl 7
KR P e 3 ROk Rk - BULRERY) L7Tums <R
F 15-20um > T3Sk < 0 g 15umo Gk ‘;51‘# JE- ' AR
-+ if sk (birefringencey ¥ H 516 4c Ak i (gelatinization)s - H kit
ks F Bk e 3 2 g 4k £ 17 (hydration) (8 B 2 3 FF o ks 3R
fg & 2 Wi (swelling)  #EA i X FIBUR - - F Rk (A4 3TH)
WA RERE 2 AR A0k g it ik (Jane et al., 199Karapantsios
et al., 2002 Singh et al., 2003) d & & s ™ BLZ > FIL Bl %k
FIARP AR > PRk s L B ML o 3R d BT
R G : ¥ o L - LN i SRR 3 S ;3 S S
FEREARA Ao g4 Fop RARRA)R 2] 7 35— (B]7) » Bk
PRI R AN e s AR AR R K] s ki KRS L F H A
o - A Pk Adpd B i SERE S SCETT el A
ko RHEEGARZECPEF - FREZFRT N A ER S @ (5
£4)) > Hapk L ] 9 315, m(T3210.83um) B hifh kA HET T
AL T - F iRk 0 &2 Mishra & Rai (2006 3 45 & 2 5t ks 2
K E A TERRE RIS 08 3pkt ) 5 3.6-143um(E 3 12.2
17 m)'rh%éae RAFI o
ik S B b ﬁz"fﬁ’*ﬁﬁn(@ ) Bk g A4 Frkeant 3 ink
(birefringencelr & » & - B aZ #773 L 5 hﬂ:fi'*']“} v d B %Y
T R e A TV PRI T Rk "{g,l be 4 ZES
%Lbfyliﬁﬁ’ﬁ/ﬁx%\/‘ﬂ“il‘{’ﬂlgﬁ ks et F 151',-;’5]4’?’
MR AR, A RELT PR EE LY EIEE M
jea *5-(1-4)@?43?%2@ Ao R IREE P Afpd Ve S RPIEAR
% R 2 & % #(crystalline region} & %A % & (amorphous region)d &
AR §EFRAF Pk ARA 3 P78 L (ROmling, 2002 Sun et al.,
2004; 4% > 2004): #7121 t %M«wﬂzﬁﬂﬂ“’ﬁf i I G o 2 X
F R Aok - et 3 iRk %ﬁ’
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S e Rt b2 B R SRS IR I T2
(-)d Fz %t
find AEED LPFRGEY -2 B A2 gk F2
R A BB AN =R AL E)70.60 v ¢ B (W) 64.635
B0 RS kS FurCRARL ) 774058 > A § R(W)
» B F 70375 % @ &Y gy B 7 U RAP R IR %
MR A 0 Bz 4 fiﬂ’finjﬁﬁ*“ﬁ Y ZEg 3 &R T
R LIEEH(EERR)N PR fﬁw oo TUAERE S 2 Eip K
e d RIDEpS BRI HE R R F R 8 0 TGRS 4
B ARETLE S FER P E R H IR ey AR R B AT
?ﬁ%%%m’%¥4ﬁ%%ﬁﬁw@%ﬁ’ﬂé3&ﬁ§%z%
Moo R T F /;&J{n(H CS=0:5)% RAHF > H R R frd ¢ &
iﬂaﬁ,\am’d FHREFHETINRERR S 93320 ¢ B 5 92,75
H q)iiffr'n g }i’& ey Hjﬁ@\«l zm_},,%rg LnEE 4 zm_},,%ll 4p b ,’),,ch%
hepFE o H R E‘.'fm ¢ RIDELZEM(£2) o
ham(cd A)frb B(F  A) 6 0 A Fh A a @ik
(15.29): b &R 4 ¥ 5% (24.50)) ap|1 & §d 3 EREH L i
domaE*m FREZ oA HEEHLEF S cbiE S @ R
DR BHEY B2 R A FREF ARG E > a
big 4w n‘]‘_—tjx’ff'ﬂ *—'FJ_IfLﬁer Japi R F X34 zm—f,,%g? % o
WA R A SenpEd R o ARG R TR FR o haE e g
s %lg":{—g/’]‘ﬁ‘}%%n%“&liﬂﬁm’ﬁT“krﬂi\%ﬁ"rT)*‘L’fr')'ﬁt
N R ApF dudE ; AbE> e PFR - 2 0= g“{—g,l be 4 ZES
lfljiéﬁ%cm’ﬁ A ERER s @ e BRI R IRAPF AR o
4R (Chromay & - #std - ar& ~ 4 ¥ 2 % # ¢ chroma
G EMEA B A PR BT 2 ARY 0 i 0 28607 72
3 2493 4 ¥d 30537 "1 27.72> % Fd 30.257F % 1 26.46;
fe £ 7 i=enchromaR] & 4p & 2. 48% > d 19.08% +c & 25.76-
()RR ¥
PR BRSNS R o R SRR lﬂlgw’-ﬁ?
B gﬁiﬁ&%’z’ BRFR A EAREFSHI R RE S BRRKRE 0K
TR E E At B AL RALY o d FRLEFR(2 )4
Fos kAR R 4% 0.305-0.360 glerne [ 5 448 ¢ ERI g TR
41&%}”%5“&1J7£}F-’m SRR RET TR }ﬁﬁ,‘r'l ’f:t.’i‘/»‘
HEZ g BRA R AR A Y5 0373 glem~ 0.461 glem ~ 0.359
glent ~0.372 g/cmiz 0.479g/cm» B ¢ 10 4 g M B AR E 0 4
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B L0202 =3RS BRI A B0k (A % & 5 0.610 glem)
SHER R s RRRE T H R R RN € 0 E Bk R
A FEE P d BIRE LTRSS  FREOREPAMERRAEE
A4 &J[,,%/xétpu ipli‘gﬁrﬁ i, a4 & Fd a4 %*”%?ﬁ#‘ﬁ*iﬂ‘
%R AR IS 0 2 L A T“”@%ﬁ% HAs 3 B Fa
Mg iﬁ'ﬂ":i%‘/] St B e BRHA R ARG H T R HE
%ﬁ“’?%ﬂ ’ 1‘3\—%”&33%—\? 1= "fi’}ka}’ﬁ“a\ 2y g'&ii*‘*%v% tiﬁﬁ
AR ILT %2 48% > 2 i=d 0579 g/emT % 3 0.499 g/crﬁ Hod
0.605 g/crﬁTu §3 0.313 glem % B4 0534 glcm ™ ' 3 0.454
glent's fe Epeg 2 H ¥ Pl ,Z"ﬁ CEF G Fp AR b L RHH R
E*T““m%r\%‘hoéﬂzﬂ o R Fl s @A gk BV g
SR FaRPEp 0§ i BT ’»%‘ﬂﬁf%hetwﬁ FRHEFE R o
(Z)esaz £2 %1
dR%HESFIVFR A B Rpgas £ 4326942 -52.115
%z_ fF > A Jﬂf‘i'ﬂ* P ELAIFESFRAT LA AR AL S RAEG
(cellulose) 4 & % (hemicellulose) A F % (lignin) 2 % "} - % p&
(pectlns—polysaccharlde) PEZ F0 B s PR AR
Ak EE 3 & § 48 4 e i S (Fratzl, 2003) Sun et al., (2004 5 7
iR e S Lwie BY chk B % (lignocellulosic)i &
,?:.B_r,\- P HE R FE AR P RAE S 1.25 % HSO, - 1.25 %
NaOH ;3% i* fs #ra F e Trde i o 4 B A d 3 e 0 @ )
BEFERF e A Eb ARy LR - P ERlg
ﬂﬁ/,]ﬁti*,—%#w%“‘ U G A o Al B };ﬁ’“a‘ A
Hix -4 ¥ 2 frpFipdaz 24 %5 12661 % 0.144 %17.808
% ~12.163 % 15.911 % H * iR Az £ 58 00 &=
ey i Jipla B —U; W A Y AR A
B BEHAR0A 2 B R RAR ez E g AR o
oo BRER R &SR CRIE MR ET R EF L FL RS
Se b G A @ K e o F b:tzkﬂ]wc dELAE O ORéfRAZEEAR
(EZ USRS @arhﬁz;\ v d RBl-F “‘%M@‘T%ci%,ﬂfswt b e
too ek B A 4484 (7>0.968); de i s B odnipa &
H_d fv?ifﬁ%#f:%—@ BEF TR T g'&i—g/] e o SR
AafedazE e Ea g apRaz £ ¢ Fla Lr/”l‘ﬁm'*‘
BhR(EM)H 3 rELRE AR A NP BRSSO R r']ﬁ

AR~ Hofcd) ~ R WA BARRBETS > B AR
Fengd B Flptgalppdazgs €5 972 F o
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(mmﬁa« prEagn

PERGFEAN R s § AR Bl Y D MU §
B RL AR ES F-ER 0 - 2R A 2L R (A BT
Br LKAk E Ak 2 E S 1976 %opEiE R d o FHREFT
ﬁ’i%%%ﬂﬁﬁﬁﬁﬂ@”’%”Ew?ﬁ%%ﬂﬁﬁ
(0.005-0.029) #- 5 @ R ¢ 5 ¥ B2 A ¢ mﬁaf‘ ZEARD G ATE
B~ X ok FER A W 5 0.010-0.147-0.022-
0.0532 0.027; & fdf? Z(L )RR > Fi g"i?f%i?]tﬁi%%“

* b F| B e m ’ﬁ L arRES o L:I&-/J ot B XE fie & *t,% B
vf&ﬁﬁiﬁ FhEARPE AN d BT ﬂ’;bﬁu'&iﬂ]‘ﬁ -3 2% WA
"fa‘gﬁc y 1;! e,% F - "“%\%J’“(I’ >0. 983) %'ug "4«#5—/?] bid Kf} 4«4
FRAYREFERS > REEEBALEI R HERR §
REZE I o

BB ZER&EY o0 Rk E L Dt E 5 a-amylase
quco&daseﬂ a—amylaseab KfREk = & 7 pE~ ¥ 5 = pE(maltotriose)
2 ks (dextrin) - £ 45 d  glucosidaseit - # -k fz = § 5 pi(Balfour &
McTavish, 1993); » p A% F a2 » Z 2 KH 5B HE ~
(anhydroglucose units) $14c0 3 -(1-4)pE H4ER & @ = ke R &+
(Samejuma et al., 1998errin, 200Z R6mling, 2002 Sun et al., 2004)
B PV A SRR R B L FF(Crystalline regiony & T %
¥ (amorphous region) # % B 42K € T F R A F DK KA § TR
PHBLEF T RS M4 F grRkjaie* (Bok et al,, 1998
£ % > 2004; Sionkowska et al., 2002)

Sl R (% =) 1> 7?&;-3‘1; v 2&‘&1”1‘6@;}5‘,’::}?‘ 8 % 4.948 %-
58558 W # fp ¢ EHMJI 72 €77k HP NE S =4H
Bk 7 £ 5% (58.558 %)y 1 & fui ik A R LA ER
Beds 5 BRI RAR TS 2 EM g RS 0 FEEFITER
FH4em A2 5100 s a2 59 Bz e aflg 3%
BAR T g B LG o N AT s R

W g A A g SRR S 275 % % i= 3 pF(emulsin)
TP CHpEAE rlfﬁ(amygdahn)mmz; D g kR A CF
mALF Lo ﬁ&"g ]4‘3:’" 4 %%“} R F ITRRAA T o
i%ﬁi?%ﬂM%ﬁ’ﬂﬁﬂ%ﬁm«&ﬁAﬂg i B
He WY E 7 E5%5(9.941%) 4 X ikt 2 £ 2 AF kTRt b
B T EERF E;Lrgf"&*fi‘ SRR 7 R 0 RBIF A TS Y
Peng  BEEEE R 0 VAL § B RES Y ch kit A2 F 0 @ i Hp
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TFZE € B -Cuietal, (20097 1 Rldg i+ X7 7 5 pEE(14 %)
#x ¥ (30 %) ~ 5  fr (flavonoids)~ & f% (sterols): ﬂ&éﬁ.‘rx(amlno acids}
% (Qums)i-iF 4 (essential oilp +:(2007F 3 » 4p 214 X7 % 7 i S5be
kA2 A &4 ¥ = E(glycyrrhetinic acidfE 2 A 3 i § B
(glucuronic acid) # ¢ i = H ¥ (4 Zi R ) TRlER 7 ERE 0 F
Py giEa PR BRI I RGP ESORELZE T RY FR
"i?f%'??]?ﬁi%h‘@%“ Glerdgse » B 2787 T AR > TR
SAREL§ B G et el B ke LR ARE § RR Y
59.275 9% 1 1 0.373 % 2 i=d 57.919 %% <3 0.494 % i<
60.129 % "% T 1.517 %~ 4 ¥ d 59.384 % "% 1 5.699 9& fr iF o
59.602 %r *3 1 2.136 % ﬂﬁhrlé'w] A BRAT O OfFERKKLFEE
fFanthie by > RO HMMES 4230 > 4§ ﬂi“"fiﬁt“ﬁiﬁ: Sod B RO G
chp 4e 0 Bl 7 B 4 T 5484 (r°>0.980)¢
()B4 ~Af2RER G )i S TR AR

i 4 (swelling powerfp ik ks #pAe e KA g & - Wi 4 X
SRR VI o R R - SRS EY: S F e SET Y ule ] 3
¥R g AR Y TR 2 0k $ f endz & (Carcea et al.,, 1997
Sandhu, K. S. et al., 2004)

st R s B (H 2 2 452 )ik 3 iR W4 it > & 55 2
B5C e ik ™ » {3 R IIE 4 o 5 2.55-5.53 g/g sample+e
3 75 % 85C WA g B FE g s (e g“xi%‘/ b4 PSR
e Se 0 H “é//l%“ €F TR e BR R A 95"CEE » B3

DINEGEAPE o BB £ 5B E 5 14.46-24.16 g/g sampled ¢ v

H FaOpiE 4 2k %‘“Hrﬁ”ﬁ\ BEH O RPAREFIZHE? 779
30 Yok 0 ’*ﬁﬁ” gApE T H B B4 LR 0 AL AR 2 ‘”"—«‘ii
B apmr o HOE4 o 5 3.91-5.54 g/g sample &g % 4 F IR
4 %m%,,]%? AAXTBERNEE ARIA A BRI KRR
A’@ﬁZF%ﬁﬁvﬂﬁﬁgiﬁyﬁigaﬂﬁ,d;@ﬁﬁu
FRBARF S S RE A L“'lik B ®ATEE D & > P T RRIR Rk
BABRGE 0 AMORPRF 0 Vi Tl AR bR R RREL B
BE TP L 0 FpL2 g bW € RFAREM G > kA S v ARk
HOR P ATA S - SEF SRR R E S O B e B
Bt N R R R BRI A TR 2T A KETFY
ERBFFIRGHL TR B 1t 0 @ S I 4 Jois iR R
# +x (Chinachoti et al., 1990Hoover, 2001y

d & 55;,:* IR 7fi§ﬂ zsnmaﬁ/,gh; g_u;q;;z e ¢ g"_eg F CE S )
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g~ HE 2R BAES A XEARARE A H S R =R
O IR 4 guli‘? BRI A A B Hi 4e TREF o Juip)a & 4 0
EREIRP v 2N UL e S - R S LA P ol
AR o 2 EBALR LS B rES > fad RS (148
-D-glucose H ~ ‘e = i3 4l ~ R &4 0 3%4@5’@@ rg*u:gggj

#g@f@“g—.‘:b AR R E L R BB ‘*1‘#% ‘*’57}4“
% ;7% (Gardner & Blackwell, 1974; Eé/,EH T 7 € ST F IR v m o7
e oLuetal, (20087 1 374+ 4y LKA B »ﬁ*ﬁ«ﬁa

,}ii‘}nﬁﬁ‘}“*ﬁfl"} 33y FM Rk A m_’fg?ﬁ;xﬁ*T%

ol ARk P F G H B AT AR T € Frikb mﬂé/,l*ﬁ‘oSlngh
etal., (2003F 1 4p &' % &A= ¢ 2 7 B4% B (phospholipidsy - 2 7 it §
BAS ¥ B A 2 L AA hE A L 4R ST A B 0 F]A Frd ik
¥ e - Morrison et al., (1993F 1 » #F R4 Wb F 5 oy 2
6 B ] R R .

B3 f2 & (solubility)sgn &> o o Mkk BEAE P > KA €GB K
BATR > i S ARSCRPIE L 2R R R ARE E MA T R
L ABRAS A A EBER K 0 i SR R TR R R R
ﬁﬁﬁiﬂﬁt@oﬂ%%%ﬂ%\ﬁﬁnwwMJ%%%ﬁﬁmt
% 4 ﬁﬂfg%m,\ﬁ*)ginggi&g:mp,i /ﬁrjg-ét7Iﬁ_‘@\o’ﬁ %,fi
Fv BRI ELR RS f—%v”‘ 4 k> AR FF L
g o ﬂ%@ﬁﬁ’%%ﬁﬁ%&gbaﬁP~%CMC$
/xi’ » H ¥ «'I?ijfi%*iﬁrrp?f ,;ﬁpf’&rﬂvﬂ; FHo ?%' i KEB TR

H ¢ 3 e dikds 1% f2 2 - Mandala & Bayas (2004 Chalsawang &
Suphantharlka (2008) 1. #24p 210k & B%ﬁ, bv € RSN SRR A A D
FavgE > k& Eﬂ/ﬁﬁ g & H AR /Aﬁ'*ﬁl oA EE s B A
K_,i_%zll by 4 gw[,,%;u I 4 0 Br B R iR g 4 BRI 1T U
(\,,\) Fuxiﬁk‘}n/"j‘ﬁ & (4%_},1%/ ) r—.g% g#i%lL ;
IS TR Nl RS ﬁ’ﬂ“m&ﬁﬂﬁ’mi%%%1ﬁ¢9ﬂ

~

\
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Table 1. Composition of raw herbal medicine powtiéa Huang Tang).

Proximate composition (%)

Sample
Protein Crude fat Ash Crude fiber Carbohydrate

MaHuang  1.19+001 2544021 9.37+0.17 37.66+066 45.26+0.63
Shing Ren 353022 31.29+0.10 3.75+0.06 26.93+056 34.4%+0.56
Kuei Tzu 0.36+0.00 165+0.03 1.86+0.02 5217+1.78 44.01+1.78

Kan Tsao 0.94+0.01 3.37+0.29 7.789+0.08 32.98+1.46 56.9G+1.76
MaHuang Tang 1.48+0.02 8.83+0.82 6.52+0.15 35.01+0.60 48.17+1.34

Each value is expressed as mean +* standard deviat8), dry basis.
#®Mean with different letters within a column diféek significantly §<0.05).

Ao R B AR

Table 2. Composition of marketing scientific Chimesedicine (Ma Huang Tang).

Proximate compositior 96 )

Sample
Protein Crude fat Ash Crude fiber Carbohydrate

Ma Huang 0.74b+0.01 1.23c+0.04 6.74a+0.19 12.66c+0.19 78.62c =0.03
Shing Ren 0.61c+0.01 0.39e +0.05 1.49e+0.02 0.14d+0.04 97.37a%0.08
Kuei Tzu 0.28d£0.01 0.79d+0.06 2.06d+0.06 17.81a+0.69 79.06c +0.77
Kan Tsao 0.78a+0.00 1.77a+0.06 5.15b+0.03 12.16c +£0.87 80.13b £0.87
Ma Huang Tang 0.73b+0.02 1.50b+0.05 4.98c+0.05 1591b+0.42 76.88d+0.41

Each value is expressed as mean + standard deviati8), dry basis.
>4 Mean with different letters within a column difet significantly p<0.05).
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Table 3. Color analysis of Marketing Scientific @se medicine, granulized simulation by
adding raw herbal medicinal powder with differeintiation and raw herbal

medicinal powder (Ma Huang).

Color characteristic
Sample
L a b W.I. Chroma

g Z 50.39d+ 0.57 9.95b+ 0.14 24.99ct 0.15 43.57d+ 0.53 26.89c+ 0.19
H*CS™=0:5 63.87bt 046 124la+ 0.16 25.77a+ 0.21 53.92b+ 046 28.60a+ 0.24

H:CS=1:4 56.03ct 0.37 9.75c+ 0.25 23.4let 045 49.41ct 0.64 25.15d+ 0.60

H:CS=2:3 49.64¢- 0.63 9.74c+ 0.21 25.33bct 0.07 42.79e+ 0.56 27.13bc+ 0.03

H:CS=3:2 46.34g 0.52 9.79bct 0.20 25.66ab+ 0.46 39.71f+ 0.26 27.47b+ 0.50

H:CS=4:1 4430 0.27 9.54d+ 0.16 25.56bct 0.25 38.10g+ 0.25 27.00c+ 0.22

H:CS=5:0 48.23f 0.31  7.17et 0.05 23.87dt 0.16 42.54e+ 0.26 24.93d+ 0.16

B 3283 70.46a+ 0.40 3.35f+ 0.06 22.15f+ 0.28 62.93a+ 0.25 22.40e+ 0.29

Each value is expressed as mean + standard devi@atid). *# Z# % ~ 2 f
*"Means with different letters within the same catuiffer significantly p<0.05).

Fuw o~ GpFY &2 i R T ARgRER - A B A QA RA
Table 4.Bulk density analysis of Marketing Scientific Creeemedicine, granulized simulation
by adding raw herbal medicinal powder with diffdi@nration and raw herbal

medicinal powder

Bulk Density (g/crf)

Sample : :
Ma Huang Shing Ren Kuei Tzu Kan Tsao

Ma Huang Tang

#H¢ % 0379+ 0009 046F + 0006 0.359+ 0.004 0.372 + 0.009
H:CS=0:5 0.499 + 0.009 0.579+ 0.009 0.605+ 0.019 0.554 + 0.016
H:CS=1:4 0.643 + 0.055 0561+ 0.007 0.574 + 0.003 0.64¢ + 0.007
H:CS=2:3 0.550 + 0.007 0.583+ 0.011 0.462+ 0.016 0.63% + 0.007
H:CS=3:2 0.526 + 0.005 0.548 + 0.011 0.393+ 0.003 0.608 + 0.005
H:CS=4:1 0.461 + 0.004 0.55%° + 0.025 0.360 + 0.007 0.64f + 0.008
H:CS=5:0 0.57F + 0.017 0.499 + 0.011 0.313+ 0.003 0.609 + 0.009

4 %5 % 0343 + 0013 0353 + 0.009 0.305+ 0.006 0.36( + 0.008

0.479% + 0.006
0.534 + 0.010
0.53f + 0.005
0.517 + 0.003
0.482 + 0.007
0.473 + 0.006
0.454 + 0.004

0.308 + 0.014

Each value is expressed as mean + standard deyiatxi0).

*"Means with different letters within the same catuiffer significantly p<0.05).

H: 2 #ZH % CS: 31k
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Table 5.Crude fiber analysis of Marketing Scientific Chieenedicine, granulized simulation
by adding raw herbal medicinal powder with diffdignration and raw herbal

medicinal powder

Crude fiber (%)
Shing Ren Kuei Tzu
0.144 + 0.038 17.808 + 0.691
1.68% + 0.114 0.072 + 0.003
3458 + 0285  7.362 + 1.077
10.658 + 1.341 17.57f+ 1974
13.098 + 0.687 29.582 + 1.741
15.57% +0.629 35.905 + 0540 14.962+ 0.663 20.909 + 0.890
18.988 + 0.570 42.097 + 0.811 20.919 + 0.919 25.38% + 0.054
26.942 + 0558 52.115 + 1.776 30.980+ 1.462 35.006 + 0.603
Each value is expressed as mean + standard deviatks).

*"Means with different letters within the same coludiffer significantly <0.05).
H:2 %% ~CS: 24 Mk#s

Sample
Ma Huang

g & 12661+ 0.186
H:CS=0:5 0.060 + 0.001
H:CS=1:4 4.60% + 0.541
H:CS=2:3 16.98f + 0.430
H:CS=3:2 21.638 + 0.788
H:CS=4:1 27.598 + 0.616
H:CS=5:0 31.502 + 0.435
4 %4 37.668 + 0.655

Kan Tsao Ma Huang Tang
12.163 + 0.869 15.91% + 0.422
0.036 + 0.001 0.09F + 0.008

3.967+ 0.822 4.00% + 0.101
8.113 + 0.880 9.32Z7 + 0.161
11.946 + 0.352 16.538 + 1.861

R D BPEC F2 e ot G2 FR AGRE R A ER AL FR A

Table 6.Blue value analysis of Marketing Scientific Chinesedicine, granulized simulation
by adding raw herbal medicinal powder with différ@nration and raw herbal
medicinal powder

Blue Value

Sample

Ma Huang

Shing Ren

Kuei Tzu

Kan Tsao

Ma Huang Tang

# g

H:CS=0:5
H.CS=1:4
H:CS=2:3
H:CS=3:2
H:CS=4:1
H:CS=5.0

3 EE A

0.010 + 0.002
0.224 + 0.003
0.160 + 0.006
0.115 + 0.009
0.074 + 0.003
0.037 + 0.001
0.008 + 0.002
0.007 + 0.002

0.147 + 0.003
0.187 + 0.008
0.167 + 0.006
0.13f + 0.003
0.097 + 0.004
0.060 + 0.004
0.019 + 0.002
0.026 + 0.003

0.022 + 0.001
0.193 + 0.004
0.160 + 0.006
0.134 + 0.002
0.08¢ + 0.002
0.046 + 0.006
0.009 + 0.001
0.00? + 0.002

0.053 + 0.003
0.227 + 0.007
0.182 + 0.006
0.152 + 0.001
0.100 + 0.004
0.065 + 0.004
0.019 + 0.002
0.029 + 0.001

0.027+ 0.000
0.223+ 0.007
0.162 + 0.000
0.133+ 0.003
0.096+ 0.001
0.049+ 0.002
0.012+ 0.001
0.005+ 0.002

Each value is expressed as mean + standard de\iatks).

*" Means with different letters within the same colutiiffer significantly <0.05).
H: 4 &k % CS: 3k
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Table 7.Total starch analysis of Marketing Scientific Clseenedicine, granulized simulation

by adding raw herbal medicinal powder with différ@nration and raw herbal
medicinal powder.

Total Starch (%)
Kuei Tzu
22729 + 0.713
60.129 + 0.808
49.988 + 0.541
41.393 + 0.462
28.050 + 0.309
16.789 + 0.116
1.517 + 0.190
5.002 + 0.043

Sample
Ma Huang

Shing Ren

49 % 16372 + 0.109 58558 + 1.055
H:CS=0:5 59.27% + 0.639 57.919 + 0.581
H:CS=1:4 49.669 + 0.609 53.220 + 0.505
H:CS=2:3 37.834 + 0.239 42.052 + 0.726
H:CS=3:2 26.156 + 0.412 28.989 + 0.328
H:CS=4:1 13523 + 0.227 14.85f + 0.461
H:CS=5:0 0.373 + 0.005 0.494 + 0.099

44 246 + 010  4.959+ 0.067

Kan Tsao Ma Huang Tang
17.813 + 0.500 4.948 + 0.216
59.384 + 0.764 59.602 + 0.385
51.290 + 0.33652.373 + 0.871
41.299 + 0.369 38.779 + 0.369
30.664 + 0.47729.170 + 0.070
19.2906 + 0.377 15.392 + 0.074
5.699 + 0.299 2.13@¢ + 0.227
9.94F + 0.195 2.764 + 0.274

Each value is expressed as mean + standard de\iatks).
*"Means with different letters within the same coluiffer significantly <0.05).
H: 4 &84 -CS: 3 fp

LA BPEY ER R 0l 0 R R R R 2 BB AR
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Table 8. Swelling power analysis of Marketing StifenChinese medicine, granulized

simulation by adding raw herbal medicinal powdethvdifferential ration and
raw herbal medicinal powder(Ma Huang).

Swelling Power (g/g sample)

Sample

55C 65C 75C 85C 95C
g A6434023 A63%028 A65740.10 A6.974086 A6.5%0.14
H:CS=05 E274013 D4.7%0.10 C85M0.16 B9.45+0.08 A14.730.26
H:CS=1:4 E3.14+0.02 D4.8%0.12 C758:022 B858:0.14 A12.88+0.08
Ma Huang H:CS=2:3 D3.30:0.04 C4.82007 B7.0f035 B7.0f:0.15 A10.380.07
H:CS=3:2 D3.70+0.17 C4.98026 B5.38%0.17 B5.66%022 A6.74+0.05
H:CS=4:1 B4.49+0.26 B4.6%0.03 A511t0.10 A5.04#025 A5.020.07
H:.CS=5:0 CD4.9P+0.10 C4.96:0.12 B568+:0.05 A6.144+016 D 4.6540.17
4 %¥ 4 B51%10.04 B53%034 B548t0.11 B55240.05 A6.2(f+0.20

Each value is expressed as mean + standard deviatks).
&9 Mean with different letters within a column diffdrsignificantly <0.05).
A-E Mean with different letters within a row difeaa significantly <0.05).

H: 4 &84 -CS: 34 Hp
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Table 9. Total polyphenols analysis of MarketingeBitfic Chinese medicine, granulized
simulation by adding raw herbal medicinal powdehwiifferential ration and raw
herbal medicinal powder.

Sample

Total polyphenofs(mg/g)

Ma Huang Shing Ren Kuei Tzu Kan Tsao Ma Huang Tang
ped & 2674+033 291+007 1387+ 041 1210 + 015 2392+ 0.11
H:CS=0:5 14.85+ 019 157+ 0.03 5016+ 0.32 1239 + 007 9.77+ 0.12
H:CS=1:4  14.08+ 0.43 132+ 0.08 59.00+ 057 984 + 010 8.63+ 0.09
H:CS=2:3 16.29+ 007 364+ 006 4418+ 030 11.76+ 027 7.93+ 0.13
H:CS=3:2 16.0Y+ 018 581+ 013 4222+ 025 1149+ 024 693+ 0.16
H:CS=4:1  13.06+ 0.14 317+ 013 4285+ 005 1439+ 047 6.69+ 0.26
H:CS=5:0 17.6% 0.16 384+ 007 4738+ 024 218%+ 016 880+ 0.07
4 %pni 2752+ 018 1051+ 016 651+ 013 1959 + 0.14 6.66 + 0.06

Each value is expressed as mean + standard devi@ati8) , dry basis. : as gallic acid.
*"Means with different letters within the same catuiffer significantly p<0.05).

H: 4 &k % CS: 31k

L PR ER L P b2 FR AR A BB AL TR

Table 10. Tannins analysis of Marketing Scient@finese medicine, granulized simulation

by adding raw herbal medicinal powder with diffdi@nration and raw herbal
medicinal powder.

Tannins (mg/g)
Sample : :
Ma Huang Shing Ren Kuei Tzu KanTsao = Ma Huang Tang

vl 1148 + 005 093 + 0.01 438+ 0.07 770+ 0.07 7.78+ 0.06
H:CS=0:5 12.83+ 0.13 098"+ 0.01 28.70+ 0.00 7.25 + 0.28 8.00 + 0.07
H:.CS=1:4 1159+ 0.30 1.05 + 0.01 2226+ 0.23 10.9% + 021 6.4Z + 0.15
H:CS=2:3 10.89+ 0.34 137+ 0.02 2323+ 040 964+ 023 6.28+ 0.04
H:CS=3:2 9.35+ 0.20 150+ 0.02 2246+ 0.52 10.05 + 0.17 557 + 0.12
H:CS=4:1 12.30+ 020 1.9% + 0.06 2452+ 059 10.35 + 0.21 6.3 + 0.45
H:CS=5:0 17.9%+ 040 197 + 0.09 27.87+ 053 1228 + 026 6.94+ 0.07
4 ER A 13.69 + 0.07 3.8F+ 005 522+ 0.10 10.38 + 0.22 558 + 0.23

Each value is expressed as mean + standard deiate8) , dry basis. 1: as atechin.
%I Means with different letters within the same coluiffer significantly £<0.05).

H: 2 &84 -CS: &b
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Tablel1 Ephedrine analysis of Marketing Scientific Chinasadicine, granulized simulation
by adding raw herbal medicinal powder with diffdignration and raw herbal
medicinal powder.

Sample Ephedrine (mg/g)

Ma Huang Ma Huang Tang
g & 9.68F + 0.033 6.311+ 0.449
H:CS=0:5 10.877+ 0.275 4.94%F + 0.152
H:CS=1:4 12.424+ 0.257 4.89%2 + 0.152
H:CS=2:3 13.002+ 0.327 5.23%° + 0.159
H:CS=3:2 14.158+ 0.077 5.04% + 0.045
H:CS=4:1 13.11%+ 0.145 5.53% + 0.183
H:CS=5:0 15.589+ 0.471 5.366 + 0.126
4ER A 37.944 + 0.202 6.676+ 0.230

Each value is expressed as mean + standard deiates) , dry basis.
&I Mean with different letters within a column diffet significantly p<0.05).
H: 2 &8 % CS: 3k

B LPEY B2 R R ER RS A BB AL E R
41
Table 12 Amygdalin analysis of Marketing Scientific Chingsedicine, granulized simulation

by adding raw herbal medicinal powder with diffdrainration and raw herbal
medicinal powder

Amygdalin (mg/g)

Sample .
Shing Ren Ma Huang Tang

flLag e & 34.397 + 1.497 9.262+ 0.236
H:CS=0:5 39.857+ 0.451 21.4A + 1.088
H:CS=1:4 33.878 + 1.791 17.955+ 0.278
H:CS=2:3 37.819° + 1.325 17.458 + 0.762
H:CS=3:2 37.144 + 1.812 19.135+ 0.526
H:CS=4:1 33.474 + 0.571 16.396+ 0.639
H:CS=5:0 21.916 + 0.477 16.458+ 0.639
ER- 203 129.435 + 0.168 21.073+ 0.120

Each value is expressed as mean + standard deiates) , dry basis.
#®Mean with different letters within a column diféek significantly §<0.05).
H: 2 ##% CS: 24 %k#
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Table 13. Cinnamic acid analysis of Marketing SifienChinese medicine, granulized
simulation by adding raw herbal medicinal powdethwvdifferential ration and
raw herbal medicinal powder.

Btk A PR AR

Cinnamic acid (mg/qg)

Sample

Kuei Tzu Ma Huang Tang
g B 1.440 + 0.028 0.867 + 0.006
H:CS=0:5 3.789+ 0.042 0.438+ 0.004
H:CS=1:4 4750+ 0.210 0.542+ 0.002
H:CS=2:3 4.165+ 0.057 0.739+ 0.011
H:CS=3:2 4.248+ 0.004 0.738+ 0.015
H:CS=4:1 4.239+ 0.105 0.71% + 0.011
H:CS=5:0 5.263+ 0.116 0.696 + 0.034
4OER A 11.085 + 0.094 0.931+ 0.018

Each value is expressed as mean + standard deiates) , dry basis.
*"Mean with different letters within a column diféer significantly p<0.05).
H: 2 ##% -CS: 24 %k#

Bhm o REY IR R bl FR AR R 2 FR AL

i

Table 14. Glycyrrhizin analysis of Marketing SciBat Chinese medicine, granulized
simulation by adding raw herbal medicinal powdehwdifferential ration and
raw herbal medicinal powder.

sample Glycyrrhizin (mg/g)
Kan Tsao Ma Huang Tang

pEe 44.944 + 0.652 7.157 + 0.150
H:CS=0:5 34.063+ 0.079 2.401+ 0.093
H:CS=1:4 41.071+ 0.401 6.570+ 0.142
H:CS=2:3 42.754+ 0.173 6.698 + 0.094
H:CS=3:2 45711+ 0.719 7.070+ 0.092
H:CS=4:1 45.30%+ 0.534 7.102+ 0.231
H:CS=5:0 45.625+ 1.698 7.01% + 0.270
R To8Y 66.875 + 2.020 7.625+ 0.331

Each value is expressed as mean + standard deiates) , dry basis.
#®Mean with different letters within a column diféef significantly <0.05).
H: 4 &84 -CS: 3 b
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Table 15. Turbidity and settling rate analysis clrkéting Scientific Chinese medicine,
granulized simulation by adding raw herbal medicpmvder with differential
ration and raw herbal medicinal powder (Ma HuanggJa

Sample Turbidity Settling rate (%)
LEY # 2.120.12 32.412.21
H:CS=0:5 0.150.02 21.142.41
H:CS=14 0.520.06 17.410.71
Ma Huang Tang H:CS=2:3 0.740.14 15.621.21
H:CS=3:2 1.280.26 13.420.96
H:CS=4:1 2.320.51 11.522.14
H:CS=5:.0 2.840.14 10.1#0.17
4 B K 3.120.72 3.140.81

Each value is expressed as mean + standard deyiatxs).
H: 4 &% -CS: 3k

Bt RAR
(A)

(E) (F) (G) H)(
Bl- s 2 B 7 Bl (A)F5 7 #(B)H.CS=0:5 (C)H:CS=1:4 (D)H:CS=2:3 (E)H:CS=3:2
(F)H:CS=4:1 (G)H:CS=5:0 (H) % %
Fig. 1. Photograph of Ma Huang: (A)Marketing saien€Chinese medicine (B)H:CS=0:5
(C)H:CS=1:4 (D)H:CS=2:3 (E)H:CS=3:2 (F)H:CS=4:1 K3} S=5:0
(H)Raw herbal medicinal powder.
H:2#k%-CS: 24 M
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Bl- ~ 2 E2FHT 5 Biksmd (A5 # (BJH:CS=0:5 (C)H:CS=1:4
(D)H:CS=2:3 (E)H:CS=3:2 (F)H:CS=4:1 (G)H:CS=5:0 H¥ > % ( x 300)

Fig. 2. Scanning electromicrographs of Shing R&jMérketing scientific Chinese medicine
(B)H:CS=0:5 (C)H:CS=1:4 (D)H:CS=2:3 (E)H:CS=3:2HK}LS=4:1 (G)H:CS=5:0
(H)Raw herbal medicinal powdex 300).

H: 4%k % ~CS: 2 Ep

; ()

(E) (F) (G) H)(
= B FRNT S EasRH (AL E P #(B)H:CS=0:5 (C)H:CS=1:4
(D)H:CS=2:3 (E)H:CS=3:2 (F)H:CS=4:1 (G)H:CS=5:0 ¥ > = ( x 300)

Fig. 3. Scanning electromicrographs of Kuei TzyMArketing scientific Chinese medicine
(B)H:CS=0:5 (C)H:CS=1:4 (D)H:CS=2:3 (E)H:CS=3:2HIKxS=4:1 (G)H:CS=5:0
(H)Raw herbal medicinal powderq 300).

H: 4% % ~CS: 1§k
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(E) (F) (G) H)(

Ble 4 32 #Fd 55T+ BRI (A) 744 ¢ #(B)H:CS=0:5 (C)H:CS=1:4 (D)H:CS=2:3
(E)H:CS=3:2 (F)H:CS=4:1 (G)H:CS=5:0 (H)# #> %= ( x 300)

Fig. 4. Scanning electromicrographs of Kan TsapMArketing scientific Chinese medicine
(B)H:CS=0:5 (C)H:CS=1:4 (D)H:CS=2:3 (E)H:CS=3:2HK}S=4:1 (G)H:CS=5:0
(H)Raw herbal medicinal powderq 300).

H: 4%k %~CS: 24 Ep

(E) (F) (G) H)(
BRI -~ F2fde s T+ BB R - (A4 ¢ #(B)H:CS=0:5 (C)H:CS=1:4
(D)H:CS=2:3 (E)H:CS=3:2 (F)H:CS=4:1 (G)H:CS=5:0 &> = ( x 300).
Fig. 5. Scanning electromicrographs of Ma HuangyTéh)Marketing scientific Chinese
medicine (B)H:CS=0:5 (C)H:CS=1:4 (D)H:CS=2:3 (E)I9£3:2 (F)H:CS=4:1
(G)H:CS=5:0 (H)Raw herbal medicinal powdex (300).
H: 4%k % ~CS: 24 Ep
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Bl ~ Frew 2 k5 R BIF - (A)F5 ¢ #(B)H:.CS=0:5 (C)H:CS=1:4 (D)H.CS=2:3
(E)H:CS=3:2 (F)H:CS=4:1 (G)H:CS=5:0 (H)E ¥ = ( x 400)

Fig. 6. Light microscopy of Ma Huang: (A)Marketisgientific Chinese medicine
(B)H:CS=0:5 (C)H:CS=1:4 (D)H:CS=2:3 (E)H:CS=3:2HK}S=4:1 (G)H:CS=5:0
(H)Raw herbal medicinal powderq 400).

H:2 &% ~CS: 2454

(A) (B) (€) DX
(E) (F) (G) (H)

Bl= ~ Frw 2 B B - (A)F5 ¢ #(B)H:CS=0:5 (C)H:CS=1:4 (D)H.CS=2:3
(E)H:CS=3:2 (F)H:CS=4:1 (G)H:CS=5:0 (M)} #> % ( x 400)

Fig. 7. Polarizing microscopy of Ma Huang: (A)Maikg scientific Chinese medicine
(B)H:CS=0:5 (C)H:CS=1:4 (D)H:CS=2:3 (E)H:CS=3:2HK}S=4:1 (G)H:CS=5:0
(H)Raw herbal medicinal powderxq 400).

H:2 &% ~CS: 244
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50
A MaHuang Y=0.575+0.330X?£0.970
A  Shing Ren Y=1.627+0.179X°¥0.968
40 O KueiTzu Y=0.114+0.440X *~0.988 0
B Kan Tsao Y=-0.097+0.202X*F 0.993
O MaHuang Tang Y=-0.462+0.263X’30.993

Crude Fiber (%)

o cv‘ T T T T T
0 20 40 60 80 100

Raw herbal medicinal powder (%)

BN~ a2 Bpifidgdidaz 22810

Fig. 8. Changes in percentage of crude fiber fraanglized simulation by adding raw herb
medicinal powder.

0.25
A MaHuang Y=0.195-0.002X %#0.983
A  Shing Ren Y=0.195-0.002X?%0.991
0.20 O KueiTzu Y=0.198-0.002X %*0.993
B  Kan Tsao Y=0.228-0.002X%%0.997
O Ma Huang Tang Y=0.215-0.002X*0.994
$ 0.5
©
>
Q
>
0 0.10
0.05
OOO T T T T T
0 20 40 60 80 100

Raw herbal medicinal powder (%)

Bl et FpxHiRe L Fl2 0

Fig. 9. Changes in bule value from granulized satmh by adding raw herb medicinal
powder.
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70
A Ma Huang Y=60.755-0.592X?%0.998
60 A Shing Ren Y=62.585-0.593X%¥0.980
O KueiTzu Y=61.977-0.580X *0.992
B Kan Tsao Y=61.394-0.536X°¥0.993
50 A O Ma Huang Tang Y=62.043-0.583X*=10.993
S
S
S 40 -
S
N
T 30 1
o
|_
20
10
O T T T T
0 20 40 60 80 100

Raw herbal medicinal powder (%)

Bl e R TR AR § B2 R

Fig. 10. Changes in percentage of total starch ianulized simulation by adding raw
herb medicinal powder.
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Fig. 11. HPLC chromatograms of Ma Huang (Ephedrine)
(A)Standard sample (B)Marketing Scientific Chinesedicine
(C)H:CS=3:2 (D)Raw herbal medicinal powder.
Peak: 1.n-Butylparaben; 2.Ephedrine.
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Fig. 12. HPLC chromatograms of Ma Huang Tang (Ephef
(A)Marketing Scientific Chinese medicine (B)H:CS32:

(CO)H:CS=4:1 (D)Raw herbal medicinal powder.

Peak: 1.n-Butylparaben; 2.Ephedrine.
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