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Studies on the Analysis Method in
Preparation of Chinese Herb Medicine by
HPLC

Horng-Liang Lay
National Pingtung University of Science & Technology

ABSTRACT

This project, in the unified formulas of traditional Chinese medicine
preparation had announced from Department of Health, the Executive Yuan, we
selected Ko-Keng-Tang, Hsiao-Ching-Lung-Tang, Kuei-Chih-Tang, Ma-Hsing-
Kan-Shih-Tang and Huang-Lien-Chieh-Tang for model drugs to develop analytic
HPLC techniques. In Ko-Keng-Tang, puerarin, daidzin and daidzein in Puerariae
Radix, cinnamic acid in Cinnamomi Ramulus, paeoniflorin in Paeoniae Radix,
glycyrrhizin in Glycyrrhizae Radix, and gingerol in Zingiberis Rhizoma were used
as indicator components to analyze multi-components simultaneously by HPLC. In
Hsiao-Ching-Lung-Tang, the indicator components were paeoniflorin and paconol
in Paeoniae Radix, cinnamic acid and cinnamaldehyde in Cinnamomi Ramulus,
glycyrrhizin in Glycyrrhizae Radix, gomisin A and schizandrin from Schizandrae
Fructus, and gingerol in Zingiberis Rhizoma. In Kuei-Chih-Tang, paeoniflorin,
benzoic acid and paeonol in Paeoniae Radix, cinnamic acid and cinnamaldehyde in
Cinnamomi Ramulus, glycyrrhizin in Glycyrrhizae Radix. In Huang-Lien-
Chieh-Tang, coptisine and palmatine in Coptidis Rhizoma, palmatine in
Phellodendri Cortex, baicalin, baicalein and wogonin in Scutellariae Radix, and
geniposide in Gardeniae Fructus. Regarding in Ma-Hsing-Kan-Shih-Tang,
amygdalin in Armeniacae Semen, and glycyrrhizin in Glycyrrhizae Radix were

used as indicator components to analyze multi-components simultaneously by



PEEEER F25H 54

HPLC.

The analytic HPLC methods described above have been confirmed to be
reliable for quantification. These methods can also be used to establish standards
for quality control to ensure the accuracy and efficiency in Chinese medicine
preparation.

Keywords : Ko-Keng-Tang, Hsiao-Ching-Lung-Tang, Kuei-Chih-Tang, Ma-Hsing-
Kan-Shih-Tang, Huang-Lien-Chieh-Tang
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%12 puerarin ~ daidzin - daidzein
12 #< ! cinnamic acid
v 5 ! paeoniflorin
& 4 ¥ : glycyrrhizin
4 ¥ ' gingerol
o3RRI P B D baicalein
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2.0 §AF
v 5 ! paeoniflorin ~ paeonol
##1x< : cinnamic acid - cinnamaldehyde
& 4 ¥ : glycyrrhizin
7 rA+ ! gomisin A ~ schizandrin
¥z & ° gingerol
pFRAR-E L L propyl-4-hydroxy benzoate
3.1 F
v 5 ! paconiflorin ~ benzoic acid ~ paeonol
t+#< © cinnamic acid ~ cinnamaldehyde
& 4 ¥ : glycyrrhizin
p FRAEEEF- 5 1 honokiol
40t H 7 F
% iz @ amygdalin
%4 ¥ : glycyrrhizin
pFRAR2Ep B 3,4-dihydroxy-benzaldehyde
5.% i fiza 7
+ il  coptisine - palmatine
% 1p © palmatine
% % ! baicalin ~ baicalein ~ wogonin
JLi¥s+ o geniposide
p FRAE2E 4 B L propyl-4-hydroxy benzoate
(2 )R %2 B4
95% Ethanol ( = ¢ & ) ~ 42 ¥ -k ( 18MQ, Millipore )
Acetonitrile (LC % )~ Methanol (LC /& )~ Phosphoric acid ( #.% )~
0.45um g "% (Millipore ) ~ 95% ethanol ~ & -k FJ# ~ xylene »

n-buthanol ~ formalin ~ faster green ~ safranin ~ glycerol - ethylacetate
toluene ~ chlorform ~ ether ~ n-hexane ~ 7k fis iz ~ 30% H,SO4 »
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2. %0k

2 n-buthanol # Ethanol 2. £ f8 7 IF iR &% > #-#F ik =X
R VRE R BEFRK o H BT

15% Ethanol 2hr
30% Ethanol 2hr
50% Ethanol 2hr
70% Ethanol 2hr
85% Ethanol 2hr
80% Ethanol 65 mL+n-Butanol 35 mL 2hr
90% Ethanol 45 mL+n-Butanol 55 mL 2hr
# -k Ethanol 25 mL+n-Butanol 75 mL 2hr
n-Buthanol 2hr
n-Buthanol 2hr

3. %
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o~ H ¢ o @ n-Butanol £F = 2 (¥F 23 %)°

4.3 B
B e )~ HOAI R (Aol efllok £ ) e AR e
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D2 H FF
¥ 8.0g- 22 6.0gs 44 ¥ 40g- % F 16.0g
ﬁ%;qiﬁgpéc»--¢P~%(6&mﬂJ:ﬂ7«amﬁ}%’%iﬁ
3L eRarkpE %é&l}—lﬁ] Y i £ 273 340
mL > B2 A B E 2 i A

ORI EER
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FREI AL R Rk MBI R YT ER LRI
240 mL > T8 F i R4 F 2 LA o
245 F Blte SR R 2 S
Faer Rl T A R R F R kT 2 AT RPN
o ﬁrﬁ%\ 70% methanol ;% /% » PE’EE*‘:/,’]‘4C1 L
B AR BT 0.45um B B s 0 b (E AR Rk S5 R o

3.k fﬁﬁ'{g\l”’f' %ﬁ = %‘ it ﬁl &

BB DTS AT RN L 3
Rz A5 & RAEP 2g 0 4r 40mL 70% methanol 174z 5 4
:f 'L/w\iff,%_ 4-—@//,%19 ’//,%,/fz Kﬁ_ﬂ_ 25mL".‘11,7"J§4n< -EF\
PR "E“"’% o U5 045um g iy 0 ik 1F HPLC 28 2

(1) % i 4p R 47 & & SLpe
a. % »k 4p & 47 & © Hitachi & 3t
b. Autosampler L-7200
c. UV/Vis Detector L-7420
d.Pump L-7100
e. Interface D-7000
f. Data analysis: Computer control
(2) % HPLC % A& 3tk 5 fa 0 T H Bk K8 § oo dpix i
a FATE AT RS REE TR R 470N ~ 1R
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b. i R A Pl (45 1

C.IE(TH - e (FiE i o

d.d 5§ F o7 @ DR AT R 0 HIETIE S LS % AT R PR iE
£

e. LR I 0 TR - R B

LEFHTAE co BRI RTR S -

g AR RAP K ITIE R S B RRPL K T F AR £
B BEHAL A R BAEZ B E

5.Calibration curve z_ 1% = @122

() B F

HRREP L R T % ‘eif £ 2 70% methanol -
BaAfes - k77 FkBEE SRR - Puerarin 2. )k & & B
% 7.81~15.63~31.25~62.5~125.0 2 250.0pg/mL; Paeoniflorin
% 3.91~7.81~15.63~31.25-~62.5 %2 125.0ug/mL ; Daidzin
% 1.56~3.13~6.25~12.5~25.0 2 50.0ug/mL ; Daidzein %
0.94 ~1.88 ~3.75~7.5~15.0 2 30.0png/mL ; Cinnamic acid
% 2.97~594~11.88~23.75~47.5 3 95.0ug/mL ; Glycyrrhizin
% 7.81 ~15.63 ~31.25~62.5~125.0 2 250.0pg/mL ©

@1 38

HREPLHRERE T T ‘eif 8 2 70% methanol ff
FAfS - (37 kR EE SRR - Paconiflorin 2k &
® B % 12.5~25.0~50.0~100.0 2 200.0pg/mL ; Cinnamic acid
% 5.0~10.0~20.0~40.0 2 80.0ug/mL ; Cinnamaldehyde %
3.75~7.5~15.0 ~30.0 2 60.0ug/mL ; Paeonol % 2.5~5.0 ~
10.0 ~20.0 2 40.0png/mL ; Glycyrrhizin % 15.0 ~30.0 ~ 60.0 ~
120.0 2 240.0ug/mL ; Schizandrin 5 2.0 ~4.0~8.0~16.0 %
32.0ug/mL; Gomisin A 3 1.25-2.5~5.0~10.0 2 20.0pg/mL -

B)tEt=F -

e P2 HREE T 7t i £ 2. 70% methanol
A~ - 527 kR EE SR - Paconiflorin 2 )k &

12
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B % 43.75~87.5~175.0 ~ 350.0 2 700.0ug/mL ; Benzoic
acid 2. JE & & B % 7.06~14.13~28.25~56.5 % 113.0ug/mL ;
Cinnamic acid 5 7.5-~15.0~30.0~60.0 # 120.0pug/mL ;
Cinnamaldehyde % 5.0~10.0~20.0~40.0 2 80.0pg/mL; Paeonol
% 2.5+5.0~10.0~20.0 2 40.0pg/mL; Glycyrrhizin % 106.25~
212.5 ~425.0 ~ 850.0 # 1,700.0png/mL -

@4 7
HREEP L HRERE LT F svif £ 2. 70% methanol e
Bape~- 772 kRS &SR Amygdalin % 18.75 -
37.5+75.0 ~ 150.0 2 300.0ug/mL ; Glycyrrhizin % 15.63 ~
31.25~62.5~125.0 2 250.0pg/mL -
O RV EER I
RFEE P L HRIRE ST A 2 2 70% methanol
A~ - 577 kR EE 5% % - Geniposide 2. & & i&
B % 15.0 ~30.0 ~ 60.0 ~ 120.0 2 240.0png/mL ; Coptisine =
7.81~15.63~31.25~62.5 % 125.0ug/mL ; Palmatine % 3.13 ~
6.25~12.5~25.0 2 50.0pg/mL ; Baicalin 3 0.94~1.88~3.75~
7.5~15.0 2 30.0ug/mL ; Baicalein % 5.94 ~ 11.88 ~ 23.75 ~
475 % 95.0ug/mL ; Wogonin = 15.63 ~ 31.25 ~ 62.5 ~ 125.0
% 250.0pg/mL

#I SRR SRR /"]““ EPRE S T
045um d@%—ﬁdﬁfa R R 2% 0 & B-20ul 1~
HPLC & {7 4 45 » AR Sgr 04R848 g 00 5 Y b
AREE kR G X BRIA TR IR & REREY S22
L w bF > 42st (y=ax+b) 2 Aphd thde (y) o

6.~ ¥7 > j* 2 rgriRsk (validation) ?1+2?
(I)f= p p (intra-day )~ £ p p (inter-day ) :
PlidRAR A REREIEFEZRE Y R
RO - R AR R R A WA 24 N2 B 24 PR
B PR Az s B AN R PR R ST LR
HREG Fr B2 T30 BRI Z PR Glco

7. % 4z % (recovery)

13
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(D BRI S BeiR 1L5SmL > A Sl 2 7 kR (& %5 Mk
E Cl~*?ER Cm- FS/}EE% Ch) \#F’Fﬂ‘*&\*ﬂ—g‘rﬁ//\fl ’
‘“-4—,k)§i“’i‘??§5fﬁl‘t" B e i 'E—»’F’—grr' 045“1’11
S@/}‘ag-ﬁrﬁ/},@’ i HPLC AJ\*% A ‘;"" b‘Tl*’—»/&& (=4 f;‘ CI'C3

(2)/»\*?%/9‘4E4f$—«grr%\“i’ 2 8 & 2. #pfw“:’\/ﬂ\k& Co e

ORERNERS 5 S R R AACE N R S N Rl
E S N
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2. B FET
MEMRBEER S BRE LR R A BRI - SRR
fofg o R RETuhtr i d R G AR S hARE 7.2-13.8um
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e e X 052 B A e B R (R 4)
AR F Rk BB o R AT S 0 S FK?“E"-’ LR e
B AR G A T 50um e

3. &
AR B PR DB [ﬁ’%“ ¥oo#ETS
% # Rhamnaceae. ¥ 4# 2. ~ §_ Zizyphus jujuba Mill.var.
inermis.2_ % g -

()1 vh3 20

1. % 41 42 %
hE RS SRR R 2 R0 2 43-89mm
R EREd P FHEF 134 EF o F I EkE T
Flofaizhd d o % prhfe- BIBARIEET AF vk A= o
2. AT
VBB RARE R TR R 0 PR AL - A RAEI S AR
E2 2 Lm0 P % L SR EEE S A2 FREmE o p 2
B A 5 E Rk RIS MZ 495 F 5 £955 /2 5.8-23.9
pum e FExF o)A Er HoE R o
MR LG - ISR AR o AR 2 A LB - PR

15



PEEEER F25H 54

Pl o % 5435, K 5 A NMER A, BBEE S BTV o
BAPNRE Tw% 2 R - IR & 25.3-89.4um il
22.6-46.8um > k25 > EEIVZ UL P EE o
fArmElagd~gad BT ES5 d e o) e
?fﬁ”’ﬁzﬁ%ﬁﬁ%é’iﬁ@&w’*ioﬁﬂﬁi

=L
Lmie RRER]A ~ SR R DA rRPBEER o 25w
o AR AN S R T o HE 0 1 AR
43 50pm o

3. Fy

ok E B2 B YRR S R BT
A f§ #£ Magnoliaceae 8.4 2 #* 7 v+ Schizandra chinensis
(Turcz.) Baill.z g% fd+

(z)x 2(24-26)
1. 24k
ANEHE L FIIRA AR, 0 12 09-153cm 0 h A F 5
F0 ¢ B PGP 5§ W2 240 BEL T ERZ AR
%ﬁ%#%ﬁ3W%%ﬁﬁﬁ’T%&@ﬁ%$’?%?@
m,;gﬂii*iéJ*%iJ’ﬁ?ﬁi?%’gé’i
B AR R EIE 0 E A IR
2. R
MEMESRBREZE e Bt E SR K Hd 8-12
R dmrzoirie s s B OAEY o HP)RIZ A e 0 REERIAS ~ P IR]
m\ﬁgarf]m\ 54553500 3 me Y ARG ;,L%Frﬁ]n, .
AR E ’Kaﬂw% Bk 2 RS AT LA R
WOH b ﬁ’cf“%‘,\% AR JE X 4.8-289um o A FRETH «éf&ﬁm
o 7 R RS S ‘?\’J_Eﬁ?ﬁ Sl AR T AR
e o A SR NS R ATEDKR > £ 6 50.2-93.8um > £ 4
1.1-2.2pm o
Mk R E A s RsA A A BA > EE LY
10.7-39.2um » EEB > A (L pAE R A PIAE > K R AT 0 IR
P i BmOBKEBRREY -

3.8
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fliﬂ\r"’l‘ﬁqqéii e “” 2 Lp uﬁi»»’ T l”k"?[g']cbb“i-j‘ Kﬁ
% 2 % f Araceae 124~ 2 £ § Pinellia ternate ( Thunb.) Breit.
2 RS HLE o

L #H R
AEHLHES ALY B 23-65mme PG 4 T B
B RTY DAk d o MR R TR A - ARG 4 0 T

2

&£ o vRiigE M koo

1

N

\S}
PR _\%‘g,r
‘ﬁ

¥l
ORI R 0 85§k L R A
oo LBt d 13 K B EEm ma > HPN LR Rtk o
WEEwE > e &£ YFEFA o

R EREme ROl 0 FRER A, AL D § 5 n T
freitle e o AFINEE R H Rt Bk Mgy BEE 2 A
(U CACHE S - P B S AN RN WV 28.7-75.2um )
FRCSE CC 'ﬁ\zLF{E& Ao A Z
A5 BEE > 33 ATY > B RILAA R, o
Faslidde o X ERAT A oo § > AT 3 0

3.4

kA ECP A R ?%\;*7 SRR, T8 é)ngLb ¥ Fe i
& #* Ranunculaceae 12 4~ 2_ v % Paeonia lactiflora Pall.2_ 57 %
K

(1) im3 (24, 25)

1. #4125k

EIEREF ER SR 25 4
& A Fr’ﬂg%p %o &/ 2.1-32mm - {32
12 ‘&‘T’%ﬁ’};}%%#T’L&TW"If‘Z”k7ﬁ; ]
f"ﬁhﬂwﬁﬁﬁt“b}?é AR REE R -

“‘z‘:
‘>‘4 =
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. owhe
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AR ER 3445 mre BAES A5 5 585 S 8
F25~ [ > &3 PSR N5 %E b -
2 J;‘é;‘ﬁi;‘éf@m?éop\p‘@pwﬁg,aﬁﬁ»gg@ggﬂj

|

o
v ==k
i

o
1\
-

FAFE ARk AP AR iy AN
V-] éﬂ/\%ﬁ]ﬁ]ﬂ/‘%ﬁ]}f]q,ogiw}g’4
%?ﬁﬁ\arzj‘mnghT@g\ B4 %&K’__L‘Z—L}%'_il %-
c Heipa A o J2 8.9-172um 0 A d ‘ﬂ'%‘,? =
KN FER TR wmre RAER, 85 5 A~ fgeRA)

2

AIRA dmPe o dmfe RRER A S BE A% S 55 5 i)

4—;3\“;

N
o
o
T
5]

A=

\

=
St
f

N

d
N
\

- e

S R S
\4
R

= 4
At}

NN N
o

Mk s o iR R RRA) 0 /2 4.7-109um > FREL L 8
A AFRSHER 2R R RRAPR AR <A -
d 2-6 Al o
3.4
R~ Fh A R B uF\q*y - S b'??[gkkb o FE L
& &4 Aristolochiaceae 124~ 2 'm% Asiasrum heterotropiodes
Fr.Schmidt var. mandshuricum (Maxim.) Kitagawa 2_ > &

() (24-26)
1. % 44 125k

sk A E'§_1014mm e kS-E%d

Reoo P AR & RFE 2.5-5.6cm o &

WREEBE - B A= & 3.1-39%m> ek = £ L

e & ookl o ARG A FAR o g o BEE o B S 3T
grm Al R ER S o BV R TR o f KR

A

| = —=b
a,,~
F\
(T-h-
i
}%
=
N,
=)
_\\_
ks
St
c@?

s g‘?‘l/%(ﬁ*ﬁ ARLH X ﬁ;ﬁ s s I % P‘» I )G LT A
- FlEE S A AR > (HEEH G 0 7 SF R RATE) B ¢
hEGORHR %ﬁ;ﬁf&\\ﬁ’#&@ o ERZFF PG

Bl S TR

fﬁb
wg
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2 %Egé.{iiﬁ 258 w4

FA B L AT R AR R AR
£ o0 2229 9.8-282um e 4 4 BEV F AT A58 8 0 ST
Lo SR dwie pd R o A o

AR ERE e AR Rl REERIA 8 5 4250 3 Sk
ARG 77 S Hh o I RIE G P e
IR ATY gl o Bp L S B SR Lﬂ‘a;? %75
* R AR K o AFIR R AR TR AR K Y
&;‘07}»’}*“'3“' = i.zl".,ﬁl”‘ ﬂ&’}%‘r‘fj‘g\if‘:&’l_éf‘—}%.’ﬂ&ﬂ ’4‘»5::1';:‘19&? o
g ’»*rs:,ké\ TR EREY RN G GICREERR
&= %-?m o%gﬁfisaf@,%s ek A — s A A5 A S B
Lo RER B AT 2 AT BRI s FHFRID) ~ 2 RPN
oo [ LR BT e R 7 ﬁﬁm»#@owﬁﬁ%@%x
B T LTRARR R AT o KRR H 0 o] o

3. #

9&\:
-

L

s

g =
v 4

| e éF 2R P

B

[ ’PEL]naﬁ‘ﬂ‘%kiruﬁ?’vv"’v)gkb“}-} FT;
it #*+ Ephedraceae {24~ 2 Jfrw Ephedra sinica Stapf 5z 3
YFE

(=) 2@
1. 244k

AEH R E LR £ i S
f%z_,£z3M5mm’E19&mnoﬂﬁié5éﬁﬁﬁ5’ﬂ%
TS A S ek B SRR e T AR
R B TR AR o

2. ,fsgf?%‘z FE

\\
R
N
Xl

PORCELBLIE S 0 L s R e g
PR AR AR B A A F I F AR R F o A3
LAd RPUEL L PR ERR

e e R L
Bl BEE o AdL s B Flimiz & § 7 TR 5 ’27*“““3?\;‘3&’
7 B dm e RERE B A 1L o

SABP S EFE o AP R 3 B wl AR
oA AR 24 KR L F e S o
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AR E P fTA PAIER 2 SR o AN RE G AR
HRESEC EE o A - T RBEHS S T LGRS
Foo W4T Ko § R A £ 9T 16-25ume Eh R
Hppa,~ LEASA 5 4450 3 /S 2.5-7.5um > SHEBEELR > Z
Mk AFREE KRR d 2-10 Ak s o B .‘:i‘a‘*%—? )
1%Eﬂ$%¥%’%$ﬁwﬁq?ﬁ,ﬁﬁm,ogo
3. #5

A g R R R VR T e S RS
& # Leguminosae &4~ 2. %13 Pueraria lobata (Willd.) Ohwi
Z_R0 kA o

(~) 2 :E*T‘; §i§(24’25)

1. %44 |54

AE B AR BE % 0 Rk A £ 2298
cm: & 03-1.7cm: %% Az d X544 o ok EM#
MRS o bk T BER G AT EANY o
TR o #h g0 d A d ,%ﬂk,,;ifp;ml‘:.;io»};_ m
BEE (MAK ) F 4% (BEd )t RS BE-
AFHERE kI
2.l BT

DRMERARENREZ e o A K 485 AR G-
s [‘fj / _I 2, )] 2 N

MR A mre B OEM S N RIEFIE s #REAS S P o
PR 2 & AT HER D) 0 BERGE © 4 v B LIRS o

A H AR £ 5 10.2-47.8um > B /LK) 4.8-27.3um >
RePA R 2 - 0 3 PR iR o AR EL

S
ARE SR w472 5 S acERaE Lo W o i
f“%
(e

Poodn d FRE A0S 4] St Al R o T iy

"a‘_*g RAGRP] o S 'J,T%‘%\'I%#C’“’%TF\f"" 5 Bw
oo AN RIS R R AR A B 17.4-329um -
WEUpER LD AN s B S Y 22.3-87.5um
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3. 84
kb A B 2 ‘.“:,_fih-’? %EJ& SRS LU R &
% #* Zingiberaceae 184" 2. Zingiber officinale Rosc.2_ iz %
BT {3 E{ o

(4)4 e
L #

AFEHIE & GERFIALT) 0 B A
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eirlea > By PREwE BR o ¥R A ARRAK  wie |
zﬁg%—éq;\ﬁ;ﬁ]}ﬂqhgx én;\ﬁﬁrv]}ﬂm\&\? A5 5 R gf;

LA =0 R A IS
e s o o

B g 185 WA R A FEAA 0 SRR 0 2
5-7.5um > VEREBEP AE G BRR 0 R XA OPAR o

3. 85

an'} b

A S b A A & :p%—y LR T "’k’?[gﬂbﬁ aw
2 #* Leguminosae 12 4 2. 4 ¥ Glycyrrhiza uralensis Fisch.2. 5%
WAz g TR E
()% @ 242

1. #4415k

=2

L
DR At e d 2 Bme > H AN 15 2 L

§ R v v A
BEARHT 6OB > E 2R PBRAEI c AN G
Ragd 57 F Pl wme X R 2L 30 A5
o127 ek p 2 &> RNk 7P A A
Fano d Hg ~ AN a s AJRY e« AFRFEREmE 2 F0E

rie A s e R AR A5 S FEE A 58352 235 A3
3w 2 AJVEREmE o ) 3 G RS am,J 2R A BEAP AR
T -

Bz > F 32, L3 Epkamie I > 5 A0
WREmE o P L SEEIN O fr LG P A et wieE e}
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e

B A5 zﬁgigq; N ;;;Ff]}ﬂqj s E A5 p gﬁ;#;;ﬁ_

Pwie o d o HBATA NP AE o i R R K
A5 A, VLS S 2 2 %3~ 42 37.5-70um 0 EEE o
2]

TR IVE bR e ke BT RS~ PRI R
AR S ACECDRRIEE SR
3. &

&AL AL 2 :p%—y PR T "’k’?[gﬂbﬁ Py
< & #! Ranunculaceae t£ 4 2. + i Coptis chinesis Franch.2_ 5z '

s
i e o
1}\ =

(_L _ )_-ﬁg Z"(24—26)

%%5’ﬁﬁ$‘%$°ﬂ%m AR AEET 3 F e
2. B REE
VRS ERZE e o RPN AR mre
EERAHE A A i i) o Ak 3-6 K
b S RLA > e R ST E A5 AR B LS 7w

2

Rz o
AR e B PEA5E S A5 A A8 5 )0 35 A o
Py AR A LA -

ALY 12 ek |
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e oo ks o HBAA N 24 B G\%i » XX S A
q"&‘FﬁW’T"wﬁ;&’T/~@p‘<@j A

32-68um> At s i d o jikse > H o ag

VHEER A > MR d 2-3 Ak o

7’;\7 \\\

Frisero g %itEg 0 j2930-3um > £ 5
67-78um & { £ o

3. 8w
BAEBEAGE RS FRR T E /F*’H“ ¥oo#FT
= =253 Labiaceae f£. 4~ 2. % % Scutellaria baicalensis Georgi
Z_FoEAT o

(£ =) 44042

1 #4h k
j\%ﬁizﬁaa Miea) > 5 A4 > £ 9 5.6-19.4cm » i< 4

7
62l o R G mh s AT
1i —é# #qu”?ﬁ§m"ﬁ’¥jT&”’&?m7»-14—\1 ,

’}fr%]\z\ o RE AN A 4t Himre 2 2 J;?

PR AR R X A p e S T2 TR
Koo dr A28 i o] 0 B A5 A 8RS 4 S
A% % %ELV’%;:EL”,& Fk 2 e o R A P AE A
1-2 K > dmve 5o > PAL o AFTIN 0 1R 1/2-2/3 0 4 FE o~

A 20 :@,ak ) REAL 12 71 > POAE o

Pod LRI 90k 1/3-2/50 e §AE A
B3R5 58 EP R N ZIREE £
2.5-7.8um -
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&~ S0 LA AL & ,.‘sf_f%z*f PR i"l;/f.’v'/?%” ¥ #H T
= 14 Lauraceae f£ 4~ 2 ft 1z Cinnamomum cassia Presl 2 4t
= o

> +_(24,27)
e 1=

EREEERS

*MEH T BT £ 5 09-1.5cm 0 £ % 0.7-1.3cm -
5% 0.4-0.6cm o AIRF]A) 0 =+ A HH BN o AL E
ihd o R ORRIGE E AN A BRI 2 S BRI T
TR T BGEERAEER B p AR B
EB &G T mf‘ﬂ?tﬁ*xa‘k”f—iﬁﬂi’uﬂ“ BBk
Ve RXF o dFE rkfies o

R T
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VEMBSEREE 6 0 AR 2 FEwe S -
B AR NE m;fépiél v mw Abd o B g i
2 Fmre s b 2 3 5 RS %u;;gkp ;

RS RF RS é}»;J_LK\Frg]m N .a;}ﬂm
£ A58 475 ~ B A S 3 RPA5 > BEE
» £ 5 70-100pum o f& & F AR B gL R R

FARES AL E A S-15um e gt L -
Pz o oApFL 1,1.@:%] Bp ﬁ.q'ﬁm”ffﬁr}. o F F m
'E‘Efﬂ S ISR S R R SRR AR L E
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(,_L ‘ZLL )% *Ij (24,25,27)

1. #4341

AEH R Rk AR T 3 B 29-4mm > & B
AR § 1‘*3’"’P%\*\iifﬁ"%.ﬁif‘:ﬂ.']{t’F\%\iﬁ‘_—'&éi
B R ARINAS > B4 BN GHT e LT o
T~ 24787 4780 R ¢ > ARk el

2. BB ET

VOB SR AL F G o Ak ik B M
Paut £ gL A 5 £ R mie e > £ 20-50um > F
7.5-12.5um > AL 2 At s Zf ART HR o

AREARE o Btk RAES A5 £ AR 5 4257 v
EAL TR IPFHF OB 125 e o A EPES]
T it BOAEHERAS - 5 4350 £ 40-200pm 0 4% 20-100pm >
FBERE-AKAL S ZRIPF T EIRE S &0 L
£ 15-30pme H P B F 3-5 | m e Ko PR S B
Faimee &SRS ¥R 0 2 12-50um > § BRE > AT
Fap kit o BT R 3-6 5|t at £ BES e > e B4R
£ 335~ 5 4350

X
2N

X
2N

—i

3. #5|
[ ?]‘E‘_“H'J J‘i‘.t: Z “_ﬂi-k)" Hﬁ?“‘é} ’ ji',l—/ii ‘\'?}EJ&LL "ILJ‘ ’ Aﬁ;:’i
= = 4 #* Rutaceae {£ 4~ 2. % {p Phellodendron wilsonii Hay. et
Kaneh.&%—i A Z TR o
(+3)dts
1. 24 Rk
R L PASRHER]AS 0 & 21.6-32.7Tmm > E /S 8.4-16.3
mme#FiEad R F 0BG 6 EGERHATEY
TR 3 EmRA -k L FaB pia T HERI 03
KE i 2-3 ERATDOREE BIE RGOS BfES o AR
%\'@]Ofﬁ;%{»]ﬁ]ﬂj"{:ﬁ;ﬁ 7:"_;2‘387,]\;}}\‘_:#\:?&0}‘)%)\,&
P RORA B S o F A rRAE D B o
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2. B RFT

MEkEEREAIE T > FAFEE [T 8-12um -
£ 5 97-113pm » AL 4Rt 7 o

Faev L1222 B s AL EEmE SR Fwie: 35
Timie > RAE A, BFAGR S 475 E 4T 27.5-49.5um -
FEE o Fe v TR RLAT S B 0 BT 7.6-9.5um o AR F b
FIR MBI RS A E AR 2 RRAGKR S BT
57.8-106.4um > £ 183.4-230.7um » BES » Xr3v H % e akin
fd o XPRATH S E S 12.5-43.5um -

3.4

ok BRI R ey R T g B R
% % ¥ #! Rubiaceae & 4 2_ L ¥+ Gardenia jasminoides Ellis.
2. X EF o

 TLC 2. 4

¥ ERBEE R RS A RE [T BERR
B
< B reE e pie Ay (4:1) |Ursolic acid 0.48 (% ¢ )
(B 16)  |10% H2S04 0.48(% ¢ )
I vk tedz e it g 3:1) |GomisinAO0.18 0.18
(B 17) |UV254
LE o7RR kB R (712 | EApiRe A 0.64 (& %
(B 18) D ¢)
Vanillin spray reagent 0.82 (% ¢)
v 5 F 9 311 Paeoniflorin 0.26 (§¥¢)
(B 19)  |Ninhydrin spray reagent 0.26(F ¢ )
mF tedz iz pie fig (9:1) |Eugenol 0.50 0.50
(B 20) |UV254 Methyleugenol 0.57
0.57
¥ 7 fCkfgps ok (504 ¢ | Ephedrine 0.37 0.37 (34 )
(B 21) 1) Pseudoephedrine | 0.34 (3% ¢ )
Ninhydrin spray reagent 0.34
B2 Fedx Tz pet fig (1:1) |Puerarin0.74 0.74
(Bl 22) |UV254 Daidzin 0.69 0.69
2 BEFCR (Lo fig (2:1) |Gingerol 0.36 0.36
(B23) |UV254
H 3 i 7 pEckpsps ok (702 | Glyeyrrhizin 036 10.36
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(@ 24) 1)
Uv2s4
+ i 7R kAEEL ok (712 ¢ |Berberine 0.42 0.42
(R 25 |1 Coptisine 0.31 0.31
UV366 Palmatine 0.34 0.34
* % 7 pRREERL ok (702 0| Baicalin 0.34 0.34
([ 26) 1)
UVv254
JER tedz e it fig (3:1) |[Cinnamicacid 0.21 |0.21

(F27) |UV254
Fei= | BT kEERE -k (702 |Amygdalin 0.44 0.44 (9 )

(28 (D (1 ¢ )
10% H,SO4

7 10 & 7RErkPERE -k (702 ¢ |Berberine 0.54 054

(® 29) 1) Palmatine 0.46 0.46
Uv366

Lie el ;fﬁﬁjﬁ' f& i -k (7:2 :|Geniposide 0.60 0.60

(B 30) D)
uv2s4

= ~ = &2 HPLC A ¥
(-) H1F

1.4 37 0f 2
(1) Column : Inertsil 5 ODS-2, 4.6 [.D.x250mm -

Q) # # 4P : 5% ~ 40%% 90% acetonitrile ( & ™M FEFL H pH &
528) BEWAR PR FERAENE L

3);z»~& :20uL -

(4) /3% @ 1mL/min ©

G) & k£ 1 UV245nm -
2.HPLC 2 4 #t

2 % 12 ( Puerarin, Daidzin, Daidzein ) » £+ ( Cinnamic

a—

acid) ~ ¥ 5 (Paeoniflorin) ~ & 4 ¥ (Glycyrrhizin) % 4 &
( Gingerol ) % = gt o B 128 S AR A o= AR S S
HPLC & 472 i o d BA7R 1 #77 » > L4 A 2 FF
PFRF 2 % ‘Puerarin i3 18.93 4 ~Paeoniflorin i 31.15 4 ~Daidzin
% 33.92 & ~Daidzein 5 68.48 % ~ Cinnamic acid 5 75.25 & ~
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Glycyrrhizin 5 101.90 # ~ Gingerol 5 108.82 4 ~ p R4 % 4o
B Baicalein 2. /# § PF R 5 86.41 & > © SHRIEF A4 B~ 42
ol B HE 2 L 2 éffﬂ*ﬂ%\/v\—;/ﬁtié R
Photodiode array (PDA) detector Frztioid 3|7 45 = # & (F
D) tgt A BRIEE T P 2 - x@;ek/w\;/piié%;: bl e VA
HeF R G U A Gk o

FEPT37 5R

# 2 % intra-day -~ inter-day % recovery Z_ FEiTiESk B % o
Ldptks 4 ¢ v F k&R 2 intra-day % 1nter—day Bl %
CV &3 3= 3 5% £ R 24 o recovery B R &
90.29-119.47%2_ & » &3 24Fehw e (£ 3)-

4. %Rz i
(1)Puerarin : 7 7.81-250pug/mL Jk & # Bl & 5 4250 5
y=0.0546x-0.094, r=0.9999 (n=5)

(2) Paconiflorin : # 3.91-125pg/mL k & §= B2 & 3 4258 5
y=0.0183x-0.0051, r=0.9999 (n=5)

(3)Daidzin : % 1.56-50pg/mL ik & # FIHE8 4 8 f25° 5
y=0.0497x-0.013, r=0.9999 (n=5)

(4) Daidzein : & 0.94-30pg/mL jk A& §° B2 o 402 258 5
y=0.0823x-0.0278, r=0.9995 (n=5)

(5) Cinnamic acid : % 2.97-95ug/mL Jk & §= FIHR8 & 43 425% 5
y=0.0209x-0.0142, r=0.9999 (n=5)

(6) Glycyrrhizin © # 7.82-250pg/mL k& # BB & 5 4258 %
y=0.0123x+0.037, r=0.9999 (n=5)
é ﬁ#b‘ﬁ RIDT AP A hE R A T T

SRR AR ASE LR AR £
£ 3 f%ﬁt?%é 190 s NAFRZAZZERF - = ﬁz
pth= & %.‘ ;‘Eﬁ % Puerarin 239.40-4,609.69ug/g > Paconiflorin
287.21-1,268.31ng/g > Daidzin 88.93-728.67ug/g > Daidzein 30.62-
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184.92ng/g > Cinnamic acid 83.13-588.94pg/g > Glycyrrhizin
416.15-1,372.44ng/g » Gingerol P| & ¥ &R+ 3] (£ 4)-

(=)) ).% i 7

1.4 F7i% &
(1)Column - Inertsil 5 ODS-2, 4.6 [.D.x250 mm -
(2) # 40 : 5%% 60% acetonitrile ( % " AEFEEA H pH & 5 2.8)

BEHREFR O PHRAE AR S

()=~ & :20uL -
(4) ¢ : 1mL/min -
(5)# d1A & 1 UV245nm °

2.HPLC z_ %~ 3

™ v 5 (Paeoniflorin, Paeonol ) ~ 4= ( Cinnamic acid,
Cinnamaldehyde ) ~ & 4 ¥ (Glycyrrhizin )~ T A+ (Gomisin A,
Schizandrin) % - ERR R e FRE IS RREALT
2. HPLC & 477 2 o d K478 3 #77 - R8> L agth= 2 20
¥R % % ! Paeoniflorin » 16.79 & ~ Cinnamic acid iz 53.72
4 ~Cinnamaldehyde % 56.83 4 ~Paeonol  61.39 & ~Glycyrrhizin
= 70.11 & ~ Schizandrin 5 77.86 # ~ Gomisin A % 83.02 & -
38452 4+ 5 Propyl-4-hydroxy benzoate 2 7% ¥ FF R & 66.03
Ao FEAEERRGEY B By LYK R TR 2w ©
L dptE > a2 g ¥ R 5 Photodiode array (PDA) detector #x
REEFTELFF(RA4) A ARFEET PR - BaAs
2o AT R B s T 35 UL Bk o

F PR3 e
# 6 5 intra-day -~ inter-day % recovery Z_ FErxirgk B % o
Ldptes & ¥ -3 kR 2 intra-day % 1nter—day Pl %

CV &3 &2 5% £ RIE 24 - recovery & BIR] & 94.72-
12231%2- FF » 25 2w je s (£ 7)-

4 ER2GIT

(1) Paeoniflorin : 7 12.5-200ug/mL & & § BlH&IE & - 4258 2
y=0.0068x+0.0182, 1=0.9995 (n=5)
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(2) Cinnamic acid : % 5-80ug/mL k& & § B4R & R f25¢ 5
y=0.0144x+0.0167, r=0.9999 (n=>5)

(3) Cinnamaldehyde : # 3.75-60pg/mL Jk & # B2 & 7 f25° 5
y=0.0087x+0.0046, r=0.9996 (n=5)

(4)Paeonol : 7 2.5-40ug/mL & & # FIHE3 & 5> 4750
y=0.011x+0.0023, r=0.9999 (n=5)

(5)Glycyrrhizin : % 15-240ug/mL %k & § BRI & 22 f25¢ 5
y=0.0037x-0.0111, r=0.9998 (n=5)

(6) Schizandrin @ % 2-32ug/mL k& & §= B8 0 5= 4250 5
y=0.0173x+0.0066, =0.9999 (n=5)

(7)Gomisin A : % 1.25-20ug/mL jk & # BIHE8 & 52 f25¢ ;
y=0.0203x+0.0036, =0.9998 (n=5)

"y ‘é#ﬁ*ﬂ%\%\ oL o 5] L d M £

Bt - gtk A b2 FASTLRApGE <
- RS %369‘“'H "/A‘m})9\~ﬁ@lrr$ ﬁmﬁwﬁz
E

Cinnamic acid 116.58-378.66pg/g » Cinnamaldehyde 73.51-526.90
ug/g > Paeonol 4.10-283.39ug/g > Glycyrrhizin 774.86-6,497.25
ng/g » Schizandrin 58.60-278.92ug/g » Gomisin A 1.22-3.95ug/g -
D Z gy 2- %] &P £ Schizandrin 2 Gomisin A % = = 4 ] 7 3|
(%8)-
()=
1.4 5% i%
(1) Column : Inertsil 5 ODS-2, 4.6 [.D.x250 mm -

(2)# #5491 10%% 60% acetonitrile( & " zEfa A 2 pH & 5 2.8)
BEFRPE S PEAANACE O

(3)i2»~ & :20uL -
(4) 77 @ ImL/min -
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(5)# 1 £ 1 UV245nm -
2.HPLC 2 A 3

g %5 ( Paeoniflorin, Benzoic acid, paeonol ) - %
( Cinnamic acid, Cinnamaldehyde ) ~ & 4 % (Glycyrrhizin) %
A fE L fEAp iR s Bt iadcd b S 4 R4 472 HPLC
AAT R o d BATR S A1 o R LdpiRS s 2 F TR L
% ‘Paeoniflorin % 25.38 & ~Benzoic acid 5 36.51 4 ~Cinnamic
acid % 48.09 & ~Cinnamaldehyde % 54.73 % ~Paconol = 70.28
4 Glycyrrhizin 5 85.10 4 ~ p #84% 2 4+ & Honokiol 2 /# ¥ -+
B4 0821 4 » ¥ LB EHE e B s ki &4 X2 /i
P oEdpiR a2 it R Photodiode array (PDA) detector
FERdod PV L R (B 6) Gyt A 3iEET p iRz » B
A2 RZT|G A B s TR 5 WL Hank o

FEPT B
# 10 % intra-day ~inter-day % recovery 2 FEs<ii Sk B % o
Ldpth A iis¥ ~F 0k & 2 intra-day % 1nter—day RIS
CV @73 35 2 5% > L 4L 245 o recovery & BIF] & 93.89-
118.10%2- & » & 3 dFenw e (£ 11)-
42 Wi
(1) Paconiflorin : # 43.75-700.0pug/mL Gk & §= B8 & 5= f2
7V 5 y=0.0005x-0.0068, r=0.9995 (n=5)
(2)Benzoic acid : & 7.0625-113.0pg/mL k& §° B 4528 & s
#23% 5 y=0.0093x-0.0116, 1=0.9999 (n=5)
(3)Cinnamic acid * & 7.5-120.0pg/mL jk & §= B3 & 55 42
& % y=0.0171x-0.0249, 1=0.9997 (n=5)
(4) Cinnamaldehyde : & 5.0-80.0ug/mL & & # Fl1% 3 & 52 42
;4 5 y=0.0051x-0.0027, r=0.9998 (n=5)
(5)Paconol : & 2.5-40.0ug/mL jE & & BIHE-E 0 5 4250 5
y=0.0016x-0.0007, 1=0.9999 (n=5)
(6) Glycyrrhizin © # 106.25-1,700.0ug/mL 3k & # BB & 3
230 % y=0.0013x+0.0295, =0.9997 (n=5)
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b gt s 2 RISV R A anE M 17

TRHEEA A BHESAS LA FASF LY <
*iﬂmﬁ?éﬂwul’HB%H~@wz_@£°?ﬁ
e 22 7 8 & 5 Paconiflorin 5,044.20-15,645.26 nglg -
Benzoic acid 37.55-407.38 pg/g » Cinnamic acid 196.99-359.28
ug/g > Cinnamaldehyde 96.25-3,074.41 ng/g > Paeonol 63.98-
580.90 pg/g » Glycyrrhizin 2,677.91-9,777.91 ug/g (% 12) -

(=) 24 738
1.4 F7i% &
(1)Column : Inertsil 5 ODS-2, 4.6 [.D.x250mm -
(2)# 848 1 5%% 60% acetonitrile ( & r/ B4k H pH & 5 2.8)
BETHRME O PR AR 130
(3)i2»~ & :20uL -
(4) /3% 1 0-35min 0.9mL/min ~ 36-80min ImL/min °
(5) ¥ d1A & * 0-35min UV 210nm ~ 36-80min UV 245nm -
2.HPLC 2 A 3
124 = (Amygdalin) ~ & 4 ¥ (Glycyrrhizin) & = f& it
~e o Bt 4 £ 2 HPLC #4772 o d K 47RI7T#7T >
TES LS A2 FTFREE S Amygdalin 3 31474 -
Glycyrrhizin % 62.814 p #84% % 4+ 5 3 4-dihydroxy-benzaldehyde
i‘}%‘é{’m‘r”* 518894 » TR A R L 2 F L H X 2 il
Ldpth= o 2 i B R S Photodiode array (PDA ) detector

,{:Epui”hi I F R %@ (BI8)» fapt @iz T p 42 - B

\g%%hﬂwwﬂgwﬁblﬁ,w;%%gwa%o
R

# 14 % intra-day - inter-day % recovery 2. FE»Tiigk &% o
Ldpth A i ¥ ~F k& 2 intra-day % 1nter—day R
CV &3 2% 5% £ RIE 24 o recovery & BIR] & 95.24-
11621%2 B » &5 24w fed (£ 15)-
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4.4k & M2 GiF
(1) Amygdalin : # 18.75-300pg/mL 2k & # Bl 4528 & &> 4250
% y=0.0096x+0.0033, r=0.9997 (n=5)

(2) Glycyrrhizin : o 7.82-250pg/mL ik & # BRI & & 250
% y=0.0042x+0.0213, r=0.9995 (n=5)
M RS A BRIV A LS AR R BT

‘ﬂ%%ﬂ*0k§54§°

SRt HEFE L 2%
TEREHT AR s e FASE LR < 0 =

At r A2 78 &5 Amygdalin 361.92-3, 118.86ug/g
Glycyrrhizin 13,516.44-39,323.39ug/g ( % 16) -

(I)F 225 %
| AR S
(1)Column : Inertsil 5 ODS-2, 4.6 I.D.x250mm °
() # & 4p 1 5%% 50% acetonitrile ( & M FEFEA H pH E 5 2.8)
EEHRFE O FEAES (2 17)-
(3)iL » £ :20pL -
(4) 77 ¢ 1mL/min -
(5)# d1 £ 1 UV245nm -
2.HPLC 2 A 3t
" i (Coptisine, Palmatine ) ~ & {p ( Palmatine )

( Baicalin, Baicalein, Wogonin ) ~ i+ 3 ( Geniposide) % = &
gtk s BEF@EEE S L0 P72 HPLC 4477
Eood BATHR 9 o o B EiR A A2 FGERE G
Geniposide = 12.99 4 ~Coptisine = 16.57 4 ~Palmatine % 45.88
% ~Baicalin 7 66.85 4 ~Baicalein = 71.96 4~ ~Wogonin 5 82.58
A~ o3RRI L BT Propyl-4-hydroxy benzoate 2 i# ¥ PF B G
7601 & > FEEBEBHRFEF R -F I F LT F LisF 2L

L g iR A 2 4t ¥ R ¢ Photodiode array (PDA) detector

mwé" B R (R 10) gt AT p ke > B
N2 RR DAY B e TR 15 E A Ak o
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FE P23 5

# 18 % intra-day ~ inter-day % recovery Z_ FEsTiESk B % o
Ldptk= A ¢ ~F k&R 2 intra-day % 1nter—day g%
CV &3 3= 3 5% £ R 24 o recovery B R &
91.22-118.15%2 fF » & 5 4Fehw e (£ 19)-

4t gz giw

(1) Geniposide : & 15-240pg/mL & & § B2 & 87 4258 5
y=0.0098x + 0.0074, r=0.9994 (n=5)

(2)Coptisine : # 3.91-125ug/mL k /& § B8 & 5> 425¢
y=0.0153x - 0.0028, =0.9999 (n=5)

(3)Palmatine : A 1.56-50pg/mL jk /& §& FIH5-2 & 42 f25¢ 3
y=0.0166x - 0.0306, 1=0.9996 (n=5)

(4)Baicalin : % 0.94-30ug/mL K & § BB & 405 /255 5
y=0.0114x - 0.0239, 1=0.9995 (n=5)
(5)Baicalein : % 2.97-95pg/mL Jk & § B2 & &2 f25¢ 3
y=0.0109x - 0.0046, 1=0.9999 (n=5)

(6) Wogonin © & 7.82-250ug/mL jk & # BIHE8 & 52 f25¢ 5
y=0.0201x + 0.0018, 1=0.9999 (n=5)

'l

- é*ﬁ*ﬂg‘ﬁ s R B ARIST E ) U T MM G 1
%’ ﬂ’@;“ /}i’%ﬁ;{}» g‘ﬂ

Fed
543 F2 7B R%

g 5 a7 ﬁ;}ﬁﬁi:}%} At A SR E ﬂﬁé
CERREHETVE IR B LRZEASTE ,ino—ﬁ

=42 7 £ % 5 Geniposide 4,604.91-19,010.11pg/g
Coptisine 862.66-5,992.18ug/g > Palmatine 1,940.90-9,928.72
ug/g » Baicalin 1,138.54-46,953.62+0.71ng/g > Baicalein 3,138.97-
4,923.16pg/g » Wogonin 783.71-1,873.93ug/g (% 20) -
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£ 1

- R EERHEER P2 TLCZ ARFETL » EREHL AR4cT !
~ §&_Zizyphus jujuba Mill.var. inermis (Bunge) Rehd.
7 #& =+ Schizandra chinensis (Turcz.) Baill.
L % Pinellia ternate (Thunb.) Breit.
v 5 Paeonia lactiflora Pall.

fm% Asiasrum heterotropiodes Fr.Schmidt var. mandshuricum (Maxim.)
Kitagawa

Ji++ Ephedra sinica Stapf

% 12 Pueraria lobata (Willd.)Ohwi

4 % % iz % Zingiber officinale Rosc.

+ ¥ Glycyrrhiza uralensis Fisch.

+ i Rubia cordifolia L.

¥ % Scutellaria baicalensis Georgi

tx.#= Cinnamomum cassia Presl

= ¢ iz Prunus armenniaca L. var. ansu Maxim.
+ 1p Phellodendron wilsonii Hay. et Kaneh.

Lt + Gardenia jasminoides Ellis.

/4

=~ B19F 519 (puerarin, daidzin, daidzein) ~ ¥+ (cinnamic acid )
v 5 (paeoniflorin) ~ & 4 ¥ (glycyrrhizin) % # § (gingerol) %
SRS SRS S B ERE S XA R {72 HPLC 2 32 o
|5 42 9 5 (paeoniflorin, paeonol ) ~ 12 4< ( cinnamic acid,
cinnamaldehyde ) ~ & 4 ¥ ( glycyrrhizin ) ~ 7 *x 3+ ( gomisin A,
schizandrin) ~ 52§ (gingerol) % ~ff= &~ & e A o B ) 7
FTAHE LA FFEATZ HPLC 22 o 43248 1 v & (paeoniflorin,
benzoic acid, paconol ) ~ #2 4 (cinnamic acid, cinnamaldehyde ) ~ &
4 ¥ (glycyrrhizin) % A S0 > BERKF I A4 F
pF 472 HPLC = % - | @ f3% F 2§ 1 (coptisine, palmatine ) ~

¥ 1 (palmatine ) ~ & % (baicalin, baicalein, wogonin ) ~ .l }5 &
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(geniposide) % = f&=+ 4~ S gk~ B F @2 F 24 F
P72 HPLC =i o fr2 4 #F 1 % i (amygdalin) ~ &4 &
(glycyrrhizin) ¥ = f& = 4 2 gtk 4 » B2 4 7 F 2 HPLC
AT o
= ~HPLC %~ 47 = j# 2_ intra-day ~ inter-day ~ recovery & Frscigsh » H &
FER R LI A4F o

RS gt s ERZ WIT ) S F S 4707 7 B e
2 ARk

TR T AT GRGFAME e I A A B ERAE S TEALHT

o

Jm.
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- AR LBEH T
-
-~ BRE

2. HPLC #4572 /= o

w22 TLC %22 > #2842
FF#F -BRF - FEBRIFE LI HEIETF
= ~ I 483 A2 HPLC 4 457

/

é—-}

3

|
5
(intra-day ) % w iz & (recovery) X Far»cifBh 2 Zhd o

» &
-
ol Mg iR A fEAE A X0 & HPLC B4R ¢ v 5 £ E m iz o 4T
Tz B e
21

a3

%%k p R (inter-day )~ B p
ERMEREE EEFCHEL J gtk o b L A 4T

HE @B TR T /g 22 22%F SR EFEHl2 P o
ERfP bR s Y v 2 RIS A hfdsg o 1)

REZFFe > RAFHET ORS00

=+
P

AP RRF AL F Y FHELR £ 0 3 F %YL CCMPI3-RD-040
:ugﬁ‘j‘ °
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2~ 57 %

1.2001 #4423 FMNE D HARFF N E — 2 P2 WEBAE - a2 ¥ o

2.5k %8 01994 0 ¢ H S Rz g BT E o P F FRIBA o

3.0 Btk 2 AR (1) ¥ FRGUAGES A TR 0 1996 0 Eh
o dURAL o

4.Masatoshi Harada, Yukio Ogihara, Yoshihiro Kano.1988. Quantitative Analysis

of Chinese Pharmaceutical Preparations ( I ) .IYAKUHIN KENKYU 19(5):
852-860.

5.Masatoshi H arada, Yukio Ogihara, Yoshihiro Kano.1989. Quantitative Analysis
of Oriental Pharmaceutical Preparations (I ). IYAKUHIN KENKYU 20(6):
1300-1309.

6.Shuenn-Jyi Shet, Chyong-Fang Lu. 1995. Determination of eight constituent of
Hsiao-cheng-chi-tang by high performance liquid chromatography. Journal of
chromatography A 704: 518-523.

7. Tomoko Hamano, IchiroYasuda, Nahoko Takahashi, Ichiro Takano, Takako Seto,
Yohya Watanabe and Kazuyuki Akitama.1992. Pharmaceutical studies on Kampo
Medicines (1). Simultaneous Determination of Morroniside, Loganin, Paeoniflorin
and Paeonol in “Rokumi-gan” by High Performance Liquid Chromatography.
Shoyakugaku Zasshi  47(1): 79-83.

8. Xijun Wang, Ken-ichi Saito and Yoshihiro Kano. 1993. On the Evaluation of the
Preparation of Chinese Medicinal prescriptions (V II). HPLC Analysis of the
Component in “Inchinko-to” (F jx & #) and “ Inchin-gorei-san” (j &1 %
#7). Shyoakugaku Zasshi 47(3): 243-248.

9.Lih-Ching Chang and Shuenn-Jyi, Sheu.1993. Quantitative Analysis of
Cardamon and Fennel Combination. Journal of Food and Drug Analysis 1(2):
183-189.

10. Shion-Jane Lin, Cheng-Yu Huang, Kuo-Ching Wen and Erick Tsi-Tee Suen.
1994. Quantitative Analysis of Paeoniflorin, Geniposide and Glycyrrhizin in
Jing-Jieh-Lian-Chyau-Tong by High Performance Liquid Chromatography.
Journal of Food and Drug Analysis 2(2): 133-140.

11. Ichiro Takano, Nahoko Takahashi, Tomoko Hamano, Ichiro Yasuda, Takako
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Seto, Yohya Watanabe and Kazuyuki Akiyama. 1994. Simultaneous Analysis of
Various Components in Kampo Medicine “Un-Sei-In” (if /#4c) by High
performance liquid chromatography. Natural Medicines 48(2): 111-115.

12. Yuh-Chuang Lee, Cheng-Yu Huang, Kuo-Ching Wen, Tsi-Tee Suen. 1995.
Determination of Liquirutin, Glycyrrhizin, Hesperidin, Cinnamic acid,
Cinnamaldehyde, Honokiol and Magnolol in the Traditional Chinese Medicinal

Preparation Wuu-Ji-San by high performance liquid chromatography. Journal of
chromatography A 692: 137-145.

13.Horng-Liang Lay, Hui-Ju Chan and Chwan-Fwu Lin. 1997. Simultaneous
Analysis of Six Components in “ Chai-Hu-Kuei-Chih-Tang” by High
Performance Liquid Chromatography. Journal of Food and Drug Analysis 5(4):
381-390.

1482 % ~ A 30~ FIRTAE ~FH 2 21999 LEERFEN 2 7] o £ &
=4 77 7(4): 313-325 -
15.Horng-Liang Lay, Chien-Chih Chen. 2000. Simultaneous Analysis of Eight

Components in “Pin-Wei-San” by High Performance Liquid Chromatography.
Journal of Liquid Chromatography & Related Technologies 23(9): 1439-1450.

16,482 % ~ 252 2~ % § 8« 302 2 22000 o 52 g0k A & 45 H e
B o B S 247 8(1): 3543 o

17. Horng-Liang Lay, I-Jen Shih, Chih-Ho Yeh, Chwan-Fwu Lin and J-Wen Liang.
2000. Simultaneous Determination of Five Constituents in “Tzyy-Yun-Gau”
Medicine by High Performance Liquid Chromatography. Journal of Food and
Drug Analysis 8(4): 304-308.

18.Y. L. Huang, H. L. Lay, C. C. Shen, F. C. Chen and C. C. Chen. 2000.
Stilbenoids from the Stems of Dendrobium Sonia. Chin. Pharm. J., 52: 305-311.

19. Horng-Liang Lay, Hung-Jen Liu, Ming-Huei Liao, Chien-Chih Chen, Sin-Yie
Liu, and Bor-Wen Sheu. 2001. Identification of Chinese Drug Materials in
Yams (Dioscorea spp.) by RAPD Analysis. Journal of Food and Drug Analysis
9(3): 132-138.

20.Horng-Liang Lay, Shiow-Chyn Huang, Chia-Chi Chen and Tian-Shung Wu.
2002. Studies on the component analysis and quality control in tonic wine
preparation of King-Mon-Long-Fong-Jyo. Journal of Food and Drug Analysis
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11(3): 201-208 -
21.ho 1571989 B 4 o2 Aoz g R TR o

22. % sk 4p K +7 ® (HPLC) ~ a} WwAATR (GC) 2 Js* &9 ¥ & 21995 -
PAEE A B EHFFEY o

BRFS FEFLA T EAT L g 0199902 o EAY (R )
FAPF SRR P R A

24. (Tt ES F ¢ %gi A€ He1999 ¢ T vk o ¥ %’Hw%‘“?ﬁ? e ‘4«’7
BEET - PR FELAE A

25. 3 FF 22000 T vkF o ¥ BETEH o FAFEREIN AR ¢ F L

Vs S

\4.\

26. 4L % 21995« Tk o F L ¢ BHOBBABE o 4 GHEL DA o 5

A
27.FRE 21985 Rid 2 HH o3 X F HF AP o

X
28. &7 tzr~ A e 1995 WLEE o F ¢ BH AR e FEAT (&
) - oﬁu/—g.‘%g,fi—" N ;ﬂfp%%#ﬂ—k?ﬁﬁz;gjw;oﬂ@u;go

A

T
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14

ag Aleurone grain

alb albumen

ba bark

bf bast fiber

c cambium

ca clustered crystal

cb crystal bundle

co collenchyma (tous)(cell)
cot cotyledon

cu cutiucle

cul cuticular layer

cuw  cuticular wen

cX cortex

enc  endocarp

end  endodermis

ep epidermis

epc  epicarp

epl lower epidermis

f fiber

fb fiber bundle

hi hilum

i intercellular space

k Cork, (cork cell)

kl cork layer

m mark, pith, medulla
mec  mesophyll

mph  phloem medullary ray
mr medullary ray

muc mucilage cell

oc oil cell

ol ovule

or oil (secreting) reservoir,
- oil (secretory) cavity
p parenchyma (cell)

PR IR L v
‘e w3
Uik o ph  phloem (=leptome)
5t pxy  xylem parenchyma
L8 sec  secretory cell
AL sp spongy tissue
A5 = K st stone cell
o A sta  starch grain
b A h R v trachea, vessel
B & o (b 7)) vb vascular bundle
+ ¥ ve scalariform vessel
4 vd Bordered pit vessel
A Vs Spiral vessel
E N X, Xy Xylem
O & LI xm  metaxylem
%R Xp protoxylem
A
# A
o B g
T AR
kg,

e
BA (R i)
A

L

il
& TRBEAR
Lt
Abi% fmre
W e

w3

3 EB(F )
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Bl 2

*
4

~EEEHTR

B 1 ‘= g Zizyphus jujuba MILL.var. inermis (Bunge) Rehd.

A © Sketch of the fruit
B : Diagram of transverse section
C : Detailed drawing of transverse section
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A

TRFIEFR e

Bl 2 7 =+ Schizandra chinensis ( Turcz.) Baill.

A : Sketch of the seed
B : Diagram of transverse section
C : Detailed drawing of transverse section
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%

B 3 £ % Pinellia ternate (Thung.) Brett.

A : Sketch of the rhizoma

B : Diagram of transverse section
C : Detailed drawing of transverse section
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A S UE

B 4 ¢ % Paeonia lactiflora Pall.
A © Sketch of the root
B : Diagram of transverse section

C : Detailed drawing of transverse section
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B 5 *m% Asiasrum heterotropiodes F. Maekawa var. Mackawa
A © Sketch of the herbal
B © Diagram of transverse section

C : Detailed drawing of transverse section
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Bl 6 Fr:+ Ephedrasinica Stapf
A : Sketch of the stem
B : Diagram of transverse section
C : Detailed drawing of transverse

section

B d Bk T
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lLI EREEERE N

9 10 G2 (S

ERR

B 7 % 12 Pueraria lobata (Willd.) Ohwi.
A : Sketch of the root
B @ Diagram of transverse section

C : Detailed drawing of transverse

section
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REH 75

B 8 iz % Zingiber officinale Rosc.
A © Sketch of the rhizoma
B : Diagram of transverse section
C : Detailed drawing of transverse section
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HERH >
B 9 4 ¥ Glycyrrhiza uralensis Fisch.

A : Sketch of the root and the rhizoma
B © Diagram of transverse section

C : Detailed drawing of transverse section
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A

BEREREEE L
9 10 " 11 12_ 13 14 15 16

TERER S
B 10 & i Copiis chinensis
A : Sketch of the rhizoma
B : Diagram of transverse section

C : Detailed drawing of transverse section
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g

T ERRE R
Bl 11 % % Scutellaria baicalensis Georgi
A @ Sketch of the root

B : Diagram of transverse section

C : Detailed drawing of transverse section
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B 12 #£1< Cinnamomum cassia Presl
A © Sketch of the stem
B : Diagram of transverse section
C : Detailed drawing of transverse

section
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FE a0 PR e

R R ]

Bl 13 = 2 i= Prunus armenniaca L. var. ansu Maxim.
A © Sketch of the kernel
B ' Diagram of transverse section
C : Detailed drawing of transverse section
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Fap ]9

[ ]
19 20 21

® 14

FHATL o a

+ 18 Phellodendron wilsonii Hay. et Kaneh.
A : Sketch of the cortex

B : Diagram of transverse section

C : Detailed drawing of transverse section
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e+ B+ 7 e
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Bl 15 s+ Gardenia jasminoides Ellis.
A : Sketch of the fruit
B : Diagram of transverse section
C : Detailed drawing of transverse section
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R & 47 R ¢ silica gel 60 F254

ERAE T e cpefy (4

i L SuL
B R EEHE ¢ 10cm
ip %= 4 @ Ursolic acid

a = 10% H,SOy4

i - silica gel 60 F254

BERAF e o ey (3:
2
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R K 479 ¢ silica gel 60 F254
)‘%%”‘J’%ﬁﬁﬁ TR UkppEE ok (7020 1)
B g SuL

¥ :'1 e Vanllhn spray reagent, 105°C
e 2 L 4B
Fd k&S 2 S

B 18 % % 2 TLC M

% R K 479 ¢ silica gel 60 F254
EBRZE &7 1 9m (3:11)
%&-ilil_ )'é'SHL

¥ :'1 - Nlnhydnn spray reagent,
105CH4c 4 2 2 48

v & Paeoniflorin B 19 ¢ %2 TLC Bl
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K K 47 9% ¢ silica gel 60 F254

BB P i epieh (9:1)

itk Sul

E B EEHE  10cm

ip &= 4~ : Eugenol ~ Methyleugenol
Rf & : 0.50 ~ 0.57

#4202 UV 254nm

B 20 w3 2 TLC M

AR K A7 silica gel 60 F254

BRAE 27 kA ok (5040

ZLiiE 1% Sul

B B EE4E ¢ 10cm

in ¥ = 4 @ Ephedrine ~ Pseudoephedrine

Rf & :0.37~0.34

# &1 > ;2 ! Ninhydrin spray reagent >
105 C4e 442 A s

R4 oand

W21 % 2 TLC B3
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R R 479 ¢ silica gel 60 F254

BRGE 37 ARk (7125 1)
Ziig & SuL

E B e ¢ 10cm

ip k= 4 : Puerarin » Daidzin

Rf & :0.74 ~ 0.69

#4132 1 UV 254nm

B 22 %132 TLC Bl

AR K A7 silica gel 60 F254
BREAM e c@ef (2:1)
LISE S T B

B iEd ¢ 10cm

ip#= & @ Gingerol

Rf & : 0.36

tJ13 2 1 UV 254nm

B 23 §2 TLC Bl
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R K 474K ¢ silica gel 60 F254
%Fﬁ'}%&%ﬁi"ﬁé.,}\ﬁ ik (7:201)

gL g & Sul

E B EEHE  10cm
ip#&=+ 4 : Glycyrrhizin
Rf & : 0.36

B 9 2 1 UV 254nm

24 4 ¥ 2 TLC Rl

R R 4745 ¢ silica gel 60 F254
R T g kppE ok (72210 1)
gL g & Sul
E B e 10cm
o [ ] i #%= 4 : Berberine ~ Coptisine * Palmatine

Rf & :042~0.31~0.34
¥ 41372 1 UV 366nm

3  Coptisine
Berberine Palmatine B 25 ¥ @2 TLC Bl#
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R R AT 'silicage16OF254
BRI 27 okpEp ok (7:52101)

B

23§ 2 Sul

E R iEH ¢ 10cm
ip#= 4 : Baicalin

: UV 254nm

B 26 % %2 TLC B

17 5% © silica gel 60 F254
Ao ey (3:01)

E R iR ¢ 10cm
1 Jf;‘%—%\ 4 Cinnamic acid

te t" * % 1 UV 254nm

B 27 42 TLC Bl#
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& & 474 ¢ silica gel 60 F254
BRZE T TR kEER R (71201)
LISER SNSRI B

@ Q E B EEd ¢ 10cm

ip = 4 1 Amygdalin

Rf & : 0.44
A3 1 20% H,SO4
g4 R
2 iz )
=7 . B 28 2 izz TLC Bl
Amygdalin

' L] &R & 1755 ¢ silica gel 60 F254
. fé%ﬂaﬁ—'Lﬂﬁé:;&ﬁﬁﬁfrﬁ:’k(7:2:1)
T § ¢ & 5ul
F F’ FEHE © 10cm
#ﬂ & = & ! Berberine ~ Palmatine
Rf & : 0.54 ~ 0.46
A= 72 DUV 366nm

% #p  Palmatine
Berberine

B 29 ¥ 492 TLC W3¥
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R R 479 ¢ silica gel 60 F254
BRGA L kB ok (7:2:1)
Ziig & SuL

BB e ¢ 10cm

ip = 4 * Geniposide

Rf & : 0.60

#4132 1 UV 254 nm

Bl 30 Liye+ 2. TLC Bl
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PEEEER F25H 54

21 ERIBEAPZ PR P F AN

Time Flow rate Mobile phase A Mobile phase B Mobile phase C
(min) (mL/min) (%) (%) (%)
0 1.0 85 15 0
35 1.0 85 15 0
40 1.0 55 45 0
65 1.0 53 47 0
75 1.0 25 75 0
80 1.0 13 87 0
105 1.0 13 87 0
110 1.0 0 0 100
120 1.0 85 15 0

A: 5% acetonitrile (adjusted to pH 2.8 with phosphoric acid).
B: 40% acetonitrile (adjusted to pH 2.8 with phosphoric acid).
C: 90% acetonitrile (adjusted to pH 2.8 with phosphoric acid).

302 HUEA {7

Z2Z P pREEREPRERE

Compound Concentration Mean+ R.S.D %

(ng/mL) intra-day (n=3) inter-day (n=4)
250.00 249.00+£0.58(2.32) 251.00+4.37(1.74)
Puerarin 62.00 63.72+0.31(0.49) 63.27+0.32(0.50)
15.63 15.234£0.06(0.39) 15.43+0.03(0.22)
124.00 124.38+4.78(3.84) 124.30+4.57(3.68)
Paeoniflorin 31.00 32.60+0.54(1.66) 33.81+0.82(2.44)
7.81 7.39+0.16(2.11) 7.69+0.24(3.09)
50.00 49.18+0.90(1.84) 50.23+0.94(1.88)
Daidzin 12.50 12.11+0.08(0.68) 12.99+0.12(0.96)
3.13 2.70+0.11(3.90) 3.21+0.08(2.38)
30.00 29.08+0.73(2.50) 1.33+0.60(1.90)
Daidzein 7.50 7.73+0.03(0.40) 8.30+0.05(0.61)
1.88 1.73+0.01(1.18) 2.34+0.07(0.29)
95.00 94.31£2.37(2.51) 05.28+1.34(1.41)
Cinnamic acid 23.75 24.314+0.25(1.04) 24.314+0.14(1.03)
5.94 5.824+0.03(0.60) 6.01+0.04(0.71)
250.00 247.77+4.68(1.89) 252.30+4.64(1.84)
Glycyrrhizin 62.50 68.14+0.31(0.46) 67.424+0.41(0.62)
15.63 17.434£0.07(0.39) 14.8140.06(0.42)
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PEEEER F25H 54

53 BAUEA T E LG R

Compound Concentration Recovery

(ug/mL) Mean +R.S.D %
250.00 115.20+4.12(3.42)
Puerarin 62.00 110.00+4.81(4.18)
15.63 99.38+2.79(2.80)
124.00 103.88+3.31(3.19)
Paeoniflorin 31.00 90.29+3.59(4.21)
7.81 111.36+0.54(4.76)
50.00 112.87+£1.97(1.67)
Daidzin 12.50 111.234+3.14(2.70)
3.13 98.77+4.67(4.23)
30.00 95.014+2.31(2.43)
Daidzein 7.50 119.47+2.85(2.20)
1.88 115.52+4.26(3.53)
95.00 105.5244.26(3.53)
Cinnamic acid 23.75 92.61+£3.61(4.12)
5.94 93.884+3.16(3.56)
250.00 94.00+3.95(4.20)
Glycyrrhizin 62.50 106.54+3.24(2.62)
15.63 118.2242.82(2.53)

(a): Mean, n=7; (b) : Mean£S.D., n=7
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PEEEER F25H 54

4 ERFAFREFPE2 2 E L7

A T B R C R D % E % F 3o

PU | 4,609.69+3.65| 383.17+1.44| 1,045.36+4.33| 239.40+4.65| 455.69+3.98| 322.60+3.66
Pa | 1,268.31£3.76| 644.20+0.95| 287.21+1.91| 610.78+£3.16| 996.27+4.79| 783.86+1.90
Di 728.67+4.12| 115.58+2.05| 197.27+0.88| 98.22+2.65 88.93+£2.75| 99.62+3.25
De 184.92+3.82| 30.62+1.52 32.65+0.82| 130.62+2.24 56.52+3.90| 57.60+1.44
Ca 191.14+£3.43| 117.77+£1.15 83.13+£0.07| 588.94+2.18| 147.05+£3.90| 229.55+3.50
Gl | 1,372.44+£3.90| 844.55+£2.26| 416.15+1.18(1196.03+4.41| 1337.65+2.43| 928.78+2.77
Gi -- -- -- -- -- --

Data represented as mean (pg/g) £ C.V. value (%).

Pu: Puerarin ; Pa: Paeoniflorin ; Di: Daidzin ; De: Daidzein ; Ca: Cinnamic acid ;
Gl: Glycyrrhizin ; Gi: gingerol.

--: Not detected.

25 P FATEB E AR AR R AR

Time Flow rate Mobile phase A Mobile phase B
(min) (mL/min) (%) (%)
0 1.0 90 10
25 1.0 77 23
50 1.0 57 43
55 1.0 40 60
68 1.0 40 60
75 1.0 25 75
85 1.0 0 100
90 1.0 0 100
98 1.0 90 10

A: 5% acetonitrile (adjusted to pH 2.8 with phosphoric acid).
B: 60% acetonitrile (adjusted to pH 2.8 with phosphoric acid).
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PEEEER F25H 54

Compound Concentration Mean +R.S.D %
(ng/mL) intra-day (n=3) inter-day (n=4)

200.00 199.00+£0.69(0.35)  201.70+3.09(1.53)
o 50.00 49.89+0.44(0.89) 49.27+0.38(0.77)
Paconiflorin 12.50 11.52£0.11(0.99)  12.65+0.32(2.54)
80.00 79.41+1.71(2.15) 80.30+0.80(1.22)
Cinnamic acid 20.00 20.04+0.26(1.32) 20.85+0.53(2.54)
5.00 4.92+0.09(2.16) 5.36+0.54(1.01)
60.00 59.70+0.22(0.37) 60.55+1.41(2.33)
Cinnamaldehyde 15.00 14.94+0.29(1.92) 16.11£0.11(0.68)
3.75 3.55+0.03(0.87) 3.51+0.11(3.16)
40.00 39.87+1.69(4.24) 39.33+0.87(2.22)
Paconcl 10.00 10.52+0.24(2.30) 11.21+0.06(0.55)
2.50 2.66+0.20(0.80) 2.64+0.11(4.13)
240.00 241.44+0.80(0.33)  239.45+3.68(1.54)
Glycyrrhizin 60.00 60.86+0.59(0.97) 59.28+0.08(0.14)
15.00 14.20+0.02(0.14) 16.47+0.06(0.36)
32.00 31.71£0.09(0.28) 32.10+0.14(1.47)
Schizandrin 8.00 8.00+0.08(0.97) 8.07+0.17(2.11)
2.00 1.87+0.06(3.14) 2.11+0.11(0.83)
20.00 19.88+0.15(0.76) 21.284+0.62(2.91)
Gomisin A 5.00 4.98+0.04(0.77) 5.59+0.37(0.67)
1.25 1.20£0.05(4.53) 1.21£0.01(1.11)
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27 P FAR AT E L Rk

Compound Concentration Recovery

(ng/mL) Mean +R.S.D %
200.00 100.60+3.23(3.21)
Paconiflorin 50.00 94.72+3.19(3.36)
12.50 105.534+2.22(2.10)
80.00 103.55+1.33(1.28)
Cinnamic acid 20.00 98.70+1.67(1.69)
5.00 99.39+2.45(2.47)
60.00 109.38+1.65(1.51)
Cinnamaldehyde 15.00 111.11£3.69(3.32)
3.75 97.70+£3.46(3.45)
40.00 109.58+4.04(3.69)
Paconol 10.00 122.31+1.24(1.01)
2.50 97.36+1.20(1.23)
240.00 101.11£2.66(2.63)
Glycyrrhizin 60.00 106.51+1.50(1.41)
15.00 111.00+4.97(4.52)
32.00 112.63+4.83(4.29)
Schizandrin 8.00 98.34+2.60(2.46)
2.00 117.53+3.97(3.38)
20.00 105.46+1.18(1.12)
Gomisin A 5.00 98.14+3.81(3.88)
1.25 96.43+4.06(4.21)

a): Mean, n=7; b): Mean£S.D., n=7
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28 FHWFARFE 22T EAN

A R B %< C R D %o
Paeoniflorin 4,314.57+0.26 | 1,544.52+1.87 | 2,011.35+1.54 | 1,936.00+0.99
Cinnamic acid 378.66+0.91 154.00+1.42 121.99+1.15 116.58+0.94
Cinnamaldehyde 526.90+0.11 368.96+2.69 185.53+4.26 73.51+1.89
Paeonol 283.394+2.58 130.94+0.17 166.54+3.33 4.10+2.27
Glycyrrhizin 6,497.25+0.10 | 2,396.48+0.13 | 2,027.46+0.49 774.86+0.08
Schizandrin 278.92+1.97 97.22+1.97 58.60+4.74 --
Gomisin A 3.95+£2.52 2.28+1.15 1.2243.17 --
Data represented as mean (pg/g) £ C.V. value (%).

--: Not detected

%9 fERFEHE AR R ERARS

Time Flow rate Mobile phase A Mobile phase B
(min) (mL/min) (%) (%)
0 1.0 97 3
20 1.0 97 3
25 1.0 92 8
26 1.0 75 25
60 1.0 67 33
61 1.0 50 50
85 1.0 45 55
86 1.0 15 85
90 1.0 0 100
110 1.0 97 3

A: 10% acetonitrile (adjusted to pH 2.8 with phosphoric acid).
B: 60% acetonitrile (adjusted to pH 2.8 with phosphoric acid).
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210 BB A1T 222 F P F2 R P FRE%

Compound Concentration Mean £R.S.D %
(ng/mL) intra-day (n=3) inter-day (n=4)
700.00 698.80+2.59(0.37) 694.84+2.71(0.39)
oy 175.00 177.95+£2.97(1.67) 184.50+0.42(0.23)
Paeoniflorin
43.75 42.36+0.55(1.29) 44.534+0.11(0.24)
113.00 113.04+1.71(1.51) 114.10+1.70(1.49)
. .07=x0. . 21x0. .
Benzoic acid 28.25 29.074+0.08(0.29) 28.214+0.74(2.63)
7.06 6.59+0.15(2.36) 6.38+0.24(3.85)
120.00 119.73+3.23(2.70) 120.66+0.43(0.36)
+ +
Cinnamic acid 30.00 31.76+0.17(0.52) 31.22+0.06(0.20)
7.50 6.78+0.09(1.38) 6.68+0.08(1.19)
80.00 79.51+£0.87(1.09) 79.40+0.58(0.73)
+ +
Cinnamaldehyde 20.00 20.89+0.32(1.51) 20.09+0.12(0.58)
5.00 4.64+0.03(0.64) 4.52+0.07(1.60)
40.00 39.65+0.67(1.69) 40.334+0.95(2.36)
10.00 10.21£0.03(0.25) 11.39+£0.39(3.44)
Paeonol
2.50 2.48+0.09(3.83) 2.514£0.10(4.09)
1700.00 1760.20+2.46(0.14)  1771.63+£3.37(0.19)
Glycyrrhizin 425.00 435.89+0.92(0.21)  430.28+1.33(0.31)
106.25 108.52+0.31(0.29) 105.36+1.00(0.95)
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11 [ B F L2477 £ 2 ﬂ]‘ du R

Compound Concentration Recovery
(ug/mL) Mean +£R.S.D %
700.00 98.56+2.83(2.87)

.60L3. .
Paconiflorin 175.00 100.60+3.56(3.56)
43.75 99.18+3.77(3.80)
113.00 105.36+3.36(3.19)

89E2. .
Benzoic acid 28.25 93.89+2.30(2.45)
7.06 114.46+5.55(4.76)
120.00 96.274+2.57(2.67)

351, .
Cinnamic acid 30.00 111.35+1.89(1.70)
7.50 99.77+£2.53(2.54)
80.00 118.10+4.03(3.42)

20£2. )
Cinnamaldehyde 20.00 111.20£2.42(2.18)
5.00 94.48+4.53(4.80)
40.00 106.38+1.27(1.19)

. Ry == .
Paconol 10.00 93.89+2.07(2.21)
2.50 116.01+£3.20(2.76)
1700.00 102.274+2.73(2.67)
Glycyrrhizin 425.00 110.23+1.87(1.70)
106.25 109.17+2.43(2.23)

a): Mean, n=7; b): Mean£S.D., n=7

212 HFFP R ZEB3 22 T AT

A Fe B 7 C R D %<
Paeoniflorin 7,998.82+2.89| 1,5645.26+2.89| 6,616.62+3.86|5,044.20+2.82
Benzoic acid 264.02+1.51 407.38+1.28 75.29+1.59] 37.55+4.91
Cinnamic acid 221.00£1.00{  359.28+0.74|  207.92+0.89| 196.99+1.93
Cinnamaldehyde 96.25+4.25| 3,074.41+0.91 336.61+£0.69|  96.49+0.26
Paeonol 307.93£1.40  580.90+1.81 252.58+1.61)  63.98+0.56
Glycyrrhizin 8,653.91+0.28| 9,777.91+1.23| 5,658.76+1.01|2,677.91+1.56

Data represented as mean (pg/g) £ C.V. value (%).
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PEEEER F25H 54

# 13 FraH BB d 2 R RS

Time Flow rate Mobile phase A Mobile phase B
(min) (mL/min) (%) (%)
0 0.9 96 4
35 0.9 96 4
36 1.0 45 55
60 1.0 40 60
65 1.0 35 65
70 1.0 0 100
80 1.0 96 4

A: 5% acetonitrile (adjusted to pH 2.8 with phosphoric acid).
B: 60% acetonitrile (adjusted to pH 2.8 with phosphoric acid).

214 HiHEBEA P E2LRPREZERD TR

Compound Concentration Mean +R.S.D %
(ug/mL) intra-day (n=3) inter-day (n=4)
300.00 301.14+0.63(0.21) 300.85+0.93(1.75)
: 75.00 76.15+0.24(0.32) 76.63+0.32(0.14)
Amygdalin
18.75 16.5340.18(1.10) 15.584+0.22(1.39)
420.00 420.41+1.09(0.26) 421.95+0.63(0.15)
. 105.25 111.84+0.16(0.15) 112.3540.04(0.04)
Glycyrrhizin
26.25 21.34+0.22(1.05) 21.5440.43(0.20)
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Compound Concentration Recovery
(ng/mL) Mean +R.S.D %
300.00 05.24+2.10(2.21)
Amygdalin 75.00 96.11+£3.41(3.55)
18.75 110.00+4.65(4.23)
420.00 116.21+3.90(3.36)
Glycyrrhizin 105.25 113.10+£2.50(2.21)
26.25 104.00+1.27(1.22)

a): Mean, n=7; b): Mean£S.D., n=7

16 Fp2H 2B 2R EP> 22 22447

A T B %< C R D %<
Amygdalin 3,118.86+£0.33 | 1,786.05+0.82 | 2,275.48+0.64 361.92+1.13
Glycyrrhizin 15,852+1.52 | 16,160.24+0.92 | 13,516.44+0.74 | 39,323.39+0.53

Data represented as mean (pg/g) £ C.V. value (%).

217 @23 BRI R HAaeN

Time Flow rate Mobile phase A Mobile phase B
(min) (mL/min) (%) (%)
0 1.0 86 14
35 1.0 86 14
40 1.0 83 17
45 1.0 72 28
55 1.0 72 28
60 1.0 50 50
70 1.0 30 70
80 1.0 0 100
90 1.0 86 14
93 1.0 86 14

A: 5% acetonitrile (adjusted to pH 2.8 with phosphoric acid).
B: 50% acetonitrile (adjusted to pH 2.8 with phosphoric acid).
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218 F@fF3 BL7> 22k P2 B RER

Compound Concentration Mean £R.S.D %
(ug/mL) intra-day (n=3) inter-day (n=4)
240.00 239.88+0.94(0.39) 241.20+3.28(1.36)
. .03=x0. . 2 7E]. .
Geniposide 60.00 60.03+0.12(0.20) 60.27+1.09(1.81)
15.00 13.65+0.06(0.45) 15.53+0.37(2.37)
125.00 124.38+4.48(3.84) 124.07+£2.90(2.34)
.. 31.25 31.44+0.06(0.18) 32.51+0.60(1.87)
Coptisine
7.81 7.76%0.04(0.56) 7.69+0.13(1.69)
130.00 131.48+0.92(0.70) 129.63+1.76(1.36)
+ +
Palmatine 32.50 32.20+0.03(0.10) 33.01+£0.18(0.54)
8.13 9.17+0.28(3.03) 8.01+£0.20(2.55)
600.00 601.37+4.69(0.78) 600.23+0.06(0.01)
o 150.00 153.22+0.60(0.39) 151.22+3.90(2.58)
Baicalin
37.50 36.68+1.10(3.01) 38.01+0.89(2.33)
237.00 237.44+2.52(1.06) 237.2842.59(1.09)
+ +
Baicalein 59.25 58.21£0.06(0.11) 59.02+1.19(2.01)
14.81 15.78+0.48(3.06) 14.22+0.08(0.54)
85.00 85.22+0.53(0.62) 85.30+1.44(1.69)
Wogonin 21.25 21.9340.21(0.94) 22.3240.08(0.36)
5.31 5.33+£0.24(4.43) 5.41+0.12(2.42)
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Compound Concentration Recovery
(ng/mL) Mean +R.S.D %
240.00 111.20£2.47(2.22)
Geniposide 60.00 108.00+3.39(3.14)
15.00 96.36+1.45(1.50)
125.00 103.01£3.30(3.20)
Coptisine 31.25 91.2243.05(3.35)
7.81 115.65+4.87(4.21)
130.00 96.65+1.42(1.47)
Palmatine 32.50 114.45+4.23(3.70)
8.13 118.15+£3.00(2.54)
600.00 96.31+1.47(1.53)
. 150.00 112.63+1.69(1.50)
Baicalin
37.50 106.52+3.64(3.42)
237.00 104.22+1.80(1.73)
o 59.25 96.214+4.25(4.42)
Baicalein
14.81 04.78+2.14(2.26)
85.00 95.10£1.17(1.23)
Wogonin 21.25 104.3443.83(3.67)
5.31 115.424+2.10(1.82)

a) : Mean, n=7; b): Mean%S.D., n=7

%20 i3 B RER 22

A A

A R B #o C e D %
Geniposide | 12,059.71+0.70 13,683+2.40 {19,010.11£1.77 | 4,604.91£2.60
Coptisine 4,581.97£1.19 | 5,992.18+0.50 | 4,153.34+1.68 862.66+3.76
Palmatine 6,900.56+1.37 | 9,928.72+2.42 | 6,693.28+0.83 | 1,940.90+0.96
Baicalin 46,953.62+0.71 | 27,772.68+0.66 (38,314.67+0.81 | 1,138.54+2.25
Baicalein 4,923.16+3.30| 4,391.83+1.11 | 3,402.83+4.07 | 3,138.97+2.24
Wogonin 1,219.58+£3.46 | 1,122.75+£3.26 | 783.71+1.30| 1,873.93+1.95

Data represented as mean (pg/g) £ C.V. value (%).
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