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Quality evaluation of Zhuru Decoction Granules based on quantitative analysis
of multi-components with a single-marker content determination and TLC
identification
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Abstract: Objective To establish the characteristic chromatogram of Zhuru Decoction Granules (77%fi#Z %L, ZDG) and determine
its main components by quantitative analysis of multi-components with a single-marker (QAMS) method, optimize the TLC conditions,
and establish a simultaneous identification method for puerarin and glycyrrhizin. Methods To optimize and determine the best
chromatographic conditions of HPLC and establish the characteristic chromatogram. With puerarin as the reference material, establish
a QAMS for the identification of puerarin, 3’-hydroxypuerarin, 3'-methoxy puerarin, puerarin apigenide, daidzin, glycyrrhizin and
glycyrrhizic acid, and establish the TLC conditions for the simultaneous identification of the main active ingredients puerarin and
glycyrrhizin. Results The similarity between the characteristic profiles of the 15 batches of samples and their control profiles was
greater than 0.95; There was no significant difference between the contents of the components obtained by the QAMS method and the
external standard method for the 15 batches of preparations, and the relative errors of the seven components were less than 5%; The
stability study proved that the thin-layer assay conditions were stable and feasible. Conclusion The method is scientific, feasible,
stable and controllable. The study is helpful to improve the quality control method of ZDG, a classic famous prescription, and is

expected to provide a reference for the quality control evaluation of the classical prescription.

RS EHER: 2022-12-13

HESWB: HXKEAMRIRBE (2018YFC1707000)

TEEEN: FIRW (2000—), FLAFTTAE, F 2 WSR2 4EH] R 24107 B SR 70 . E-mail: 13844563203@163.com
HBIEEE: BET, EERSERIN, FENFH ALK LR EYL. E-mail: mcq63@163.com



* 4512 «

FED 2023F7H $54% B 148 Chinese Traditional and Herbal Drugs 2023 July Vol. 54 No. 14

Key words: classical prescription; Zhuru Decoction; characteristic chromatogram; quantitative analysis multi-components by single

marker; thin-layer chromatography identification; puerarin; liquiritin; 3’-hydroxy puerarin; 3’-methoxy puerarin; puerarin apioside;

daidzin; glycyrrhizic acid

AR, 22 M A4 T3 O R 2 USRI T
Z— ERGHRHE T R R s
AR SRR A o L PR ) UM AR R PR 2R
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Agilent 1260 B 75 0B AH (54X, 56 [ 2R A
F]; Waters €2695 ! @ Z0HAH L4, SE[E Waters
AT iR Kromasil Crg A (250 mm X 4.6 mm,
5 um)+ Merck Purospher Star LP RP-;s End Capped #:
(250 mmX4.6 mm, 5pm); FA1104N B 7K,
AR E R AT, KQ-500B FYiHE i i vt
%, BRI ANEARAR: Milli-Q B4k,
12 iK%

SR ERE (LS 110752-201615, &%
95.4%). 6-ZEHi R (L5 111833-201303 = H =
98%) M H H El & 2 e T TR X RE L 37
FERE (S 180102, iR/ H=98%). 3'-H A
FERE G5 171204, FIESH=98%). HIRE
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F AR DU AE IR A IR AR SRS REH (i
5 20111016, FiEHH=98%). KEHIL (5
YY20101110, Ji&/r#=98%). HEHF ('S
201027BA14, g7 8=98%) HHEE iz #h (4t
520120911, JRESE=98%) ¥ H FigEIAAE
VIBARBRAT . HEE, 4ok, RS ESA
AR L AT O, ke, Booikimnma
Awl; PR, tika, EERRIAF AR
Ak HAXG et HE o e T
Bt THRAR . FRERIVEARAR . L
B R T AEAC BB B A PR A B SRR Ko
iz mER. HE, FE, an. AZAKR
A6 WA, W HER 7 X B IX, SR R
R 2GR 22y A B R R B A, Hh B RR A
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Ohwi MR L E R BILIR RN, N REEE
2B tHY)¥-E Pinellia ternata (Thunb.) Breit. ) /5
Pk, HEokE M, AERHREEEY R
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Rendle HJZEAT AT a] 2 A2k B DU )11,
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(RLZD | (T IRKH A E T2 i B hniE) (%)
S B A BRI o 24 Bt AR R Rl S 4tk
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R1 AMEIIERRRRE
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ZDG), F 4% & 6 g, #t 5 2022071301.2022071302.
2022071303.2022071304.2022071305.2022071306
2022071307+ 2022071308+ 2022071309+ 202207131
2022120101.2022120102.2022120103.2022120104-
2022120105, 4r5l9a"5 S1~S15, HtdE 25
AIRAF St

2 FHESH#R

2.1 ZDG B &

Gy MIFREL 1 Ak D7 T4 (AR 13.77 g 1
344, FH 344g. Tranldg. HEFE3g. KA3
g), W7k 600mL, 2 60 min, LALLAM i KIhZ
2200 W In#REEERE, WA K JIE 900 W, BIE R
¥, KA 80 HimpEL, B4, A A 300mL,
HIFCXEME MiF =T
22 @iEEH

%48 Kromasil 100-5C;s £ (250 mm X 4.6
mm, 5 pum), VAN 0.1%FBRKER-LNE,
FEVEML: 0~4 min, 0.5%~9.0%ZJE: 4~15 min,
9.0%~12.0%ZfiE; 15~20min, 12.0%ZE; 20~
35min, 12.0%~16.0%Z.Ji&; 35~38min, 16.0%~
23.0%Z.Ji: 38~48 min, 23.0%~30.0%Z.fi; 48~
63 min, 30.0%~75.0%Z.Ji5; 63~64 min, 75.0~0.5%
B RFUREN | mL/min; FEE 25 °C; #fEE
10 pL, Al A 280 nm.

2.3 A&

231 XTHRSIER FEERE 3R R B
F.O-HEEERER. BRETHEE. REH,
HEA, BRI RS EE, HWREMmRE, S
3 FRILEM A 244 ug/mL. BAREK 1350 pg/mL. 3'-
ARSI E 425 ug/mL. B K FEME 385
pug/mL. KEFH 750 pg/mL. HEF 114 pg/mL. H
R 176 pg/mL YR 45 HE S AW -

232 MAmEm BUREZERIUNY ZDG, R’
51, BUER, Widl, B4 050 g, ¥E&EME, BHE
HEFE AR, RS20 50% B 10 mL, %%, FREm
&, A 10 min (BhF 250 W. #iF 40 kHz), i
%, FERE, H 50%FEEANE IR T E, 7
51, e, ENERpEM, EpfS.

2.3.3 PIMEFEMIA HRIRAETTECE [EAR 13.8 g,
HE OK&K) 34g. PE (EHHEKED 34¢. &
F3.0g. T4l 3.0g. KA 3.0g], #MEHTHIREH
T 2 PR RORSE 7)1 8 79 ) o A RS AR L R H
BRSPS, A2H] “2.3.27 TR ikHl %,

B A A S VA
234 FHEXREER  SBCIREX S,
T ) A B AR R 1 mg/mL [ R SRV S U
TSRS, 0 R EE RS H B 1 mg/mL BT
E R0 BRI
235 HEMRAMER H ZDG 2 g, IHEE 30
mL, AR (ThZ 250 W, #ii3 50 kHz) 30 min,
JERL, PEMZET, BRI EE 2 mL {EA A, E vt
TN TIREAST

W BT 2 i R YRR i 5 mL, RV ) 46 BT
411 HEHERE 0 RV
2.3.6  HZPIHERESER BCSRBIYERRL 2 g, [F)
TN L) % B AR S A 0 R B R B PR SR
2g, [RS8 R H e B A ) VAR
2.4 4HERIEEST
241 FEEEWLE HE—# ZDG FEa (it
2022071301) %M “2.3.27 0T J7 ik 4 oA R
WA, R “2.27 TR B R AE SR 6 IR,
e EILE, DS 5E (BIRE) ASRE, A
FIT A A V& A 0T R B B TR FRE X I T AR o 4 R A
fiE S ARALLEE >0.98,  REAIEUE AR (R BE B[] RSD
BT 0.13%, AHXFIETIAR RSD ¥/ T 0.82%, &
B AN PRI RG %5 B R 4F
242 BEEMRE HE—# ZDG Fa (s
2022071301), 4% “2.3.2” Wi F i3 /E 44447
il 6 ALK M VA, Hdk “2.27 TUN (il %1
SEHERE, R EIEE, LLSSiE (BIRE NSIE
g, T B BT AT A WA PO R X O B ) AR AE o) U TR AR o
Sl AR RS A BUEE > 0.96, 5 AE U 1R AH X6 B9 B
[H RSD /N 0.13%, FHXTUIEHA RSD $5/hT
3.88%, RIZITEMEE R,
243 foEMERE  EFE-—# ZDG Fa s
2022071301), %8 “2.3.27 Wi F 7 ik B EH 4 8N
BRI, IR F T 0.2.4.8.12.24h fE“227
TR 38 2 AR R 52 , e it i, B S g OF
RFD) RS, THE AT A WA X LR B B[]
FAF T Ve THIAR o 45 FLARRAE B AHABARE > 0.96, RFAIE I
IR R BF I [H] RSD 35/ T 0.05%,  AHXT I THIAR
RSD ¥J/N T 0.64%, RIAGLIKGIFRIE 24 h HiE
PER TS
244 FHEERERES KT RS TR iR
P H] H Chromeleon73 # A4 5 tHRFAIE 3 CDF #% 3K,
HSNEFRHIME G2 (P ARSI AR
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TEDNRGED) (2012, 130723 hiD) 34T 2047
P BT AR Ay AT S

g CEARZE) 1E N ZDG Rk B (1) 2 g, TR

by LA U )R % B B ) ANRE X O IR . SR FH TP Az

Bk A O RERRE B, 1 S1 RS IR EIRE, ()
&N 0.1 mm, HBIULALE 2 SR2IE, #7400
WEUCHAD, 183 15 #it ZDG FEdh (S1~S15) fxTig
RREEE (B D.

5

R 2 3% S5 % 0o 415
815 N S DUV U U ~
14, NS S U ¥ Y U « S i
S12 . . ‘ AA A i . a
sii J A A N

A A \

A

A
h
P

40 48 56 64

43-BHEERE S-ERE 73-HEEERE -EMRERTEME 9-KUH  12-HEHE  14-HER
4-3"-hydroxypuerarin  5-puerarin  7-3'-methoxypuerarin  8-puerarin  9-daidzin 12-glycyrrhizin  14-glycyrrhizic acid
1 15#t ZDG #¥& (S1~S15) B HPLC 45EEiL & Hyxd BBFEEIL (R)
Fig.1 HPLC characteristic spectrum of 15 batches of ZDG samples (S1—S15) and its reference characteristic spectrum (R)

I7HE 15 NI, ZXRE . ZDG K
dnn FIPERE S A S B (18 2) Bl b xt, e
bl 4 0y 3 FRIE BRI S NEMRER. BT

5

4 67 9
Ao W
B4A_L,J~ A K o
C oM RPN
D A ..\_I PR — —_ _JL__—...._A_;._‘
E . JL_A_J Lf\{u'_f\___.ll e
0 8 16 24 32 40 48 56 64

t/min

13-FREERRE 2-8IRE 33-HEAEFRE 4-BREFHE
HOS-KEH 6-HEY 7-HER

1-3"-hydroxy puerarin 2-puerarin 3-3’-methoxy puerarin 4-puerarin
apioside 5-daidzein 6-liquiritin  7-glycyrrhizic acid

2 ZDG #m (A). REXNRM B) RREZE (O). RE
R (D). BREE (E) FAitAERAE HPLC

Fig. 2 HPLC of ZDG samples (A), mixed reference
substances (B), and negative samples without Zingiberis
Rhizoma Recens (C), without Puerariae Lobatae Radix (D),

without Glycyrrhizae Radix et Rhizoma (E)

3-FAEEE R 15 8 NE MR TRIEE. B9 A
KA W12 N HES . 0§ 14 N HER.

TR 15 4t ZDG FEfh (S1~S15) HH Ky
A BV PRI ARABLUEE 435310 0,999+ 0.999+ 0.999. 0.999.
0.999. 0.999. 0.999. 0.999. 0.999. 0.999. 1.000-
0.999. 0.999. 0.998. 0.999, KT 0.95, £ ZDG
Jeffill & T EFaE, ANFRLR a2 580N
25 IS RENEREFER
251 ZMEXRRFHE iR ERI “2.3.17 UK
PIRE X R (3R R E 244 pg/mL. &
M 1350 pg/mL. 3-HAFEE R 425 pg/mL. &
RT3 385 pg/mL KEHF 750 pg/mL. H &L
H 114 pg/mL. HEE 176 uyg/mL) 0.2 0.4, 0.6+
0.8. 2.0mL Z 2mL &+, IMHEEZRZELE,
FCRFIRA X R A T~ V.

PN [F) R B AT A W BRIV T~ VT, $%
BB “2.27 TR il A PR ERE I T, LUK R R
FEAE A bR (X0, WETHFFR A HMELE RN AR (),
oxtlprdE 2, HEATERYERNAR RIS TR 3Rk
HHE Y=17787 X+299 860, r=0.999 8, £E:iE
24.4~244.0 pg/mL; BRE Y=9431.4 X193 790,
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r=0.999 4, &5 135.0~1 350.0 pg/mL; 3'-H
AHLEME Y=9680.3X—82200, r=0.9999, Zkik
6 H 42.5~425.0 pg/mL; BEARFFHMEH Y=10184
X—59226,r=0.9999, £t H 38.5~385.0 pg/mL;
KEH Y=10472 X—193 440, r=0.9999, £itis
Fl 75.0~750.0 pg/mL; HHH Y=6857.0X—9627.4,
r=0.999 6, LEMEVEFE 11.4~114.0 pg/mL; H R
Y=2737.0X—11248, r=0.9999, Z{*i[HE 17.6~
176.0 pg/mL; SRR W], S HES HBTEIREE
NERPER R RIT,

252 LBMEEL FEEWI “2.3.37 T FBIPERE
VAR 2.3 1 7T 0 IR SRR S 2.3.27 U ZDG
PRSI S uL,  FHE R S A AT E
SERWE 2, dRER, AT, ZDG FER.
H R AR L B0 oy B, BT, BT
o & 2R R I B YR R 4T

253 MR FEEWRA “2.3.17 iR EE X
MR, 1% “2.27 TN B KRR SR 6 U
ITIGE, WAS 3-FRERNE. BilE. 3-FAEE
WRE. SWETEhE. KEF. HEH. HER
W TR FR K] RSD 43514 0.62%10.59%+0.61%-0.64%-
0.45%- 0.80%- 1.13%, Ut HICES RGBT,

2.5.4 faEtRis R E I s
2022071301), i FTHI45 5 05 2. 4. 8. 12, 24
h 7£ “2.27 WUN GG &Rt illE, 19 352
BHRE. HRE. 3-HEEERE. BHRETE
. REH. HEE., HERIERAK RSD 707414
2.25%. 1.06%- 1.21%- 1.41%- 1.12%- 1.21%- 0.97%,
45 R AL A RAEH % J5 24 h WARE T R i .
255 HEEMWHKE BE S (HS
2022071301), %[ “2.3.2” T F %14 F47H % 6 4

BIFREBRE. BIREK. 3-HAEBRE. B
FOSERET . KU, HER., HEREES W
RSD 735175 1.83%- 0.85%- 0.93%- 0.76%- 0.48%-
0.83%-+ 0.30%, iM%k EZM R .

2.5.6  INFEFEISCRIREE L 6 M dE B 22 R IR A
wh, YRS, HUEE, B, 43I 0.25 g, FEEFR
€, BHRIEHIVHE, BS M RSEE R I,
I 50%FEES 10 mL, 2%, FRE e, s
(Th# 250 W, #iZ 40kHz) 10 min, ¥, FHE
i, F 50% AN RO TR, R, JE,
INsRyEwR, BITE.

I3 ARG B S 10 uL, N
RN, WE, ok R, TS RO BN ]
R e H RSD. £5 5 3R ERE . BIREK. 3-F
AEBERER. BRI T KEH., HEYE,
HERR A2 IR IR 73701 102.01%- 97.36%
102.12%- 99.57%- 97.18%- 96.96%- 101.57%, RSD
53N 0.40%- 1.75%- 0.82%- 1.47%- 1.63%- 1.72%-
0.87%, FHIZITIE M HEREE BRI
2.6 QAMS E37
2.6.1 AHXEIERT () MME %M “2.27 I
TEREEM, B 2317 TR R A RS E TR
BIERE 2. 5. 8. 104 15, 22 L, 036 R U4 TH
B, DBEREANSY), RHZ SRR, EEA
I for =Hlfi =ACIACs W, b A NER R
i I TEAR, CoONES R BN IR S IR, 40N
e A VETIIAR - G AR s 73 0 o1 B IAR FEE

SRR 3R 3-HEEERE. B
RE . REH. RS BERN L 4
RS AMENE T 5 NS foi (1) RSD HI/NT 3%,
ZER R 2.

PHAIETR, R “2.27 TUR IS AFEATIE, W 262 AFEACEEAAFR OIS EE  FE% 7 Waters
T2 BRS foi
Table 2 fyi values of each component

HERERFR /UL S S s S s VT S i f
2 0.5522 0.5127 0.5450 0.548 7 0.3615 0.145 6
5 0.553 1 0.5145 0.545 8 0.555 4 0.364 3 0.1450
8 0.554 7 0.516 6 0.547 3 0.553 8 0.3699 0.1451
10 0.5550 0.517 8 0.548 7 0.5554 0.373 6 0.1453
15 0.5470 0.5242 0.5554 0.563 1 0.379 1 0.147 4
22 0.5315 0.542 4 0.570 7 0.586 9 0.3823 0.153 5
FEIE 0.548 9 0.521 4 0.5522 0.560 5 0.3718 0.1470
RSD/% 1.64 2.11 1.77 2.45 2.19 2.25




* 4516

FED 2023F7H $54% B 148 Chinese Traditional and Herbal Drugs 2023 July Vol. 54 No. 14

€2695 1 Agilent 1260 2 F = 20 AH 8 1% X K
Kromasil Cis #£ (250 mmX4.6 mm, 5 pm). Merck
Purospher Star LP RP-s End Capped A (250 mm X

=

4.6 mm, 5 pum) 2 PPEIEREXT £ R, FHOtE
RSD, &5/ T 2%, REAFACE AN 3 158
PRI SR NE 3.

®3 UEREEER f (IS0

Table 3 Effect of instrument and chromatographic column on fyi

10 #% (R S uwnnnmnns Suwrnvwnrr [ oewemseo f seaoer S eeeneer f sesie
Waters Kromasil 0.563 4 0.5289 0.5599 0.566 4 0.382 4 0.148 5
Merck 0.556 1 0.5242 0.5554 0.563 1 0.379 1 0.147 4
Agilent 1260 Kromasil 0.566 2 0.5201 0.5512 0.570 1 0.380 3 0.146 9
Merck 0.5512 0.5279 0.5398 0.569 3 0.3712 0.142 3
FEE 0.5592 0.5253 0.5516 0.5672 0.378 3 0.146 3
RSD/% 1.22 0.76 1.56 0.56 1.30 1.87

2.6.3  AN[EFEENT foi IFENA K Waters €2695 £
TEAYAN Kromasil Cis (3% %8 T 4FIR 23, 25, 27
CXF for B2, FEUHEH RSD, 45K/ T 3%,

KA FFEIRAT S TR . G5 R ILEK 4,

26.4 AFEMEABMEXS fo K20 R Waters
€2695 (i YA Kromasil Cig i %2 74 A
B4 0.8. 1.0, 1.2mL/min BT fo BISEM, FFit5
L RSD, ZERBNT 3%, RIS FERFR & AR

XS B R ) fos To WA RS . SRR 5.
2.7 A BIEEER
HCTRE 0ok HEE At vV, 2B 2 AN ot e 6 A

*r‘—» EE [13

AN

2.27 R g A e, DLESIRZE NN S,
THE AR 6 Fh s A CR BT I ] (o), S RF MU ZH 53
BT AL, FFHE RSD, 45 B 485 5k 7 AH X 5 B
{15 RSD 35/ 3%, R WK FAH X AR B B2 fr

MRSy E DL, 45 WE 6.
2.8 QAMS S5/MRELERITEE

HU15 SbRES, 3408 “2.3.37 TR & h 4 Ak
SRR, R €227 TN EIEFARATIE, daE
M, KA QAMS JEE Y NSYEIRES 3-54%
BEIRE. 3-HFEAREERE. BRETIET. K2
. HEE, HERE £, X 15 ik ZDG FE &
B AT S EINE,  [FIIRH AMRER Hl T & &
ME, FHLAHRHR ZE R 2 FhoO7 L1545 R ) 2
5o MIXHRZE =Woams— W siss)/ W sz (Waoams N
QAMS NI T, W o NAMMENF 1 &8,
SERNEK 7. RKRI, SMRIES QAMS HEITHHE T
BRMAS HREEA—, IMrERNEEES
QAMS L Pl Bl 73 EAE TC i 3 1 22 5% - QAMS V&

AL T TR, BRI T RAS,  (HAE SRR ] A

FT 4 FEX fui BN

Table 4 Effect of column temperature on fyi

*J‘JE/J%/OC f:s:»ui/y-mgs:mi f%f&iﬂ’ﬁﬂ%%mi f%&t&%/%ﬂ%iﬁ)ﬁma‘ f?é&t\!,{/)\'ﬁ t f%ﬂé%:/u&l t f%ﬂéi/uﬁmz
23 0.5613 0.531 1 0.562 8 0.570 0 0.384 7 0.149 4
25 0.556 1 0.5242 0.555 4 0.563 1 0.379 1 0.147 4
27 0.578 1 0.538 1 0.551 6 0.570 9 0.388 2 0.148 5
A1 0.5652 0.5311 0.556 6 0.568 0 0.3840 0.148 4
RSD/% 2.04 1.30 1.02 0.75 1.19 0.66
=5 HRREX fu BRI
Table 5 Effect of volume flow on fy/
PRFRIR 7/ (mg-mL") I mwsnpnns S mwsnmmnis [ awzswamns S awzixan [ uwmnr [ mwznnm
0.8 0.569 8 0.513 1 0.540 4 0.573 8 0.3827 0.150 4
1.0 0.556 1 0.5242 0.555 4 0.563 1 0.379 1 0.147 4
1.2 0.571 4 0.528 5 0.558 8 0.564 6 0.374 4 0.154 1
FIME 0.565 8 0.5219 0.551'5 0.567 2 0.378 7 0.150 6
RSD/% 1.48 1.52 1.78 1.02 1.09 2.22
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Table 6 Relative retention time of each component

& ik T /3 b giE/3 - UL T M/ T 1 sz kair 1 s/ e 1 s/t
Waters Kromasil 0.404 9 0.5303 0.662 6 0.652 8 1.141 8 1.4593
Merck 0.404 7 0.5304 0.662 9 0.653 2 1.1533 1.5330
Agilent 1260 Kromasil 0.404 9 0.5302 0.664 0 0.652 9 1.1470 1.494 6
Merck 0.404 8 0.5301 0.662 7 0.653 0 1.1433 1.4725
ARl 0.404 8 0.5303 0.663 1 0.653 0 1.146 4 1.489 8
RSD/% 0.02 0.02 0.10 0.03 0.45 2.16

=7 QAMS ESHMEEME 15 #Ht ZDG 1 7 MR S IRE S

Table 7 Mass concentrations of seven components in 15 batches of ZDG measured by QAMS and external standard methods

- 3-FIEME/ (mg-g ™) 3B/ (mg-g ™) FRFE M/ (mgg ™) B/

SMFRE QAMS ¥E FHXTIRZE/%  JMFRE QAMS VE AHXRZE/Y%  SMRiE QAMS i MHXHRZE/% (mgg!)
S1 8.476 8.508 0.379 14920  14.968 0.321 14564 15358 4831 46.002
S2  8.653 8.690 0.432 14981  15.027 0.306 14.824  15.599 4.866 46.160
S3  8.509 8.545 0.427 14762 14.808 0.311 13.878  14.846 4770 45.409
S4 8472 8.506 0.404 14492 14536 0.303 14873 15.048 4.801 45.552
S5 8.104 8.128 0.303 14629  14.676 0.320 14378  15.174 4.863 44.965
S6  8.494 8.528 0.406 14.863 14916 0.355 14.640  15.434 4.867 45.652
S7 8305 8.337 0.380 14592 14.642 0.341 14423  15.165 4.862 44.947
S8 8.330 8.363 0.394 14583 14.632 0.335 14338 15.119 4.857 44.890
S9  8.210 8.241 0.374 14.448  14.495 0.324 14.194  14.999 4.860 44493
S10  8.046 8.072 0.326 14370  14.413 0.298 14410  14.879 4.856 44210
S11  8.705 8.744 0.449 15023 15.072 0.325 14747 15.600 4.864 46.183
S12  8.656 8.693 0.427 15.037  15.090 0.351 14247  15.666 4871 46.257
S13 8.073 8.099 0.321 14382 14429 0.326 14.134  15.004 4.866 44 431
S14  8.209 8.242 0.407 14113 14.153 0.283 14399  14.686 4.834 43.971
S15  8.229 8.261 0.386 14.147  14.190 0.303 14512 14.669 4.801 44393
e KEH/(mgg™h HHEH/(mgg™) HER/(mgg ™)

SR QAMS ¥ MIXHRZE/Y% MR QAMS ¥ MINHRZE/Y% Mk QAMS ¥ HINHRE/Y%
S1 14561  14.232 2312 3.547 3.610 1.778 6.475 6.524 0.755
S2  14.822 14497 -2.242 3.431 3.484 1.562 6.531 6.581 0.766
S3  13.883  13.525 —2.647 3.009 3.032 0.778 6.400 6.449 0.768
S4 14869  14.553 -2.171 3.446 3.502 1.630 6.477 6.528 0.785
S5 14368  14.051 -2.256 3.418 3.474 1.646 6.330 6.378 0.765
S6  14.638 14311 -2.285 3.463 3.520 1.653 6.439 6.488 0.765
S7 14422 14.093 -2.334 3.417 3.473 1.621 6.297 6.345 0.760
S8 14340  14.007 —-2.377 3.436 3.493 1.662 6.305 6.353 0.765
S9 14191  13.862 2373 3.334 3.384 1.510 6.302 6.352 0.790
S10 14412 14.088 -2.300 3.368 3.421 1.587 6.231 6.280 0.783
S11 14753 14417 -2.331 3.496 3.555 1.675 6.542 6.593 0.768
S12 14250  13.900 -2.518 3.502 3.561 1.681 6.547 6.597 0.764
S13 14129  13.798 -2.399 3.454 3.513 1.715 6.294 6.344 0.793
S14 14403  14.077 -2.316 3.349 3.401 1.562 6.170 6.218 0.778

S15  14.509 14.191 —2.241 3.367 3.420 1.564 6.142 6.188 0.739
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Fig.3 Thin layer chromatogram of liquiritin and puerarin in ZDG
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