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Simultaneous Determination of 8 Components in Lyophilized Product of Chaihu Shugan San Decoction
Based on UPLC

HUANG Xingxing', ZHU Lixia’, WEI Yuanshi', ZHANG Yingfeng' (1.College of Chinese Materia Medica,
Guangzhou University of TCM, Guangzhou 510006, China;Z2.Dept. of TCM, Zhujiang Hospital, South Medical
University, Guangzhou 510282, China)

ABSTRACT OBIJECTIVE: To establish a method for simultaneous determination of 8 components in the lyophilized product of
Chaihu shugan san decoction. METHODS: UPLC method was adopted to determine the contents of albiflorin, paeoniflorin, ferulic
acid, naringin, hesperidin, benzoyl paeoniflorin, glycyrrhizic acid and a-cyperone in 6 batches of lyophilized product of Chaihu
shugan san decoction. The determination was performed on Phenomenex column with mobile phase consisted of 0.1% formic acid
water-acetonitrile at the flow rate of 1 mL/min, the sample volume was 10 puL. The detection wavelength was set at 250 nm, and
column temperature was 30 °C. RESULTS: The linear range of albiflorin, paeoniflorin, ferulic acid, naringin, hesperidin, benzoyl
paconiflorin, glycyrrhizic acid and a-cyperone were 3.606-8.414, 23.988-55.972, 1.218-2.842, 35.964-83.916, 12.009-28.021,
1.194-2.786, 3.609-8.421, 5.294-12.352 pg/mL, respectively (»=0.999 5-0.999 9). The limits of quantitation were 0.206, 0.178,
0.256, 0.168, 0.196, 0.242, 0.268, 0.157 pg/mL, respectively. RSDs of precision, stability (12 h) and repeatability tests were all
lower than 2% (n=>5 or 6); the recoveries were 97.93% , 98.18%, 96.57% , 97.61%, 98.51% , 97.45%, 98.14% , 96.91% (all
RSD<2% ). The average contents of albiflorin, paeoniflorin, ferulic acid, naringin, hesperidin, benzoyl guanosine, and
glycyrrhizic acid in 6 batches of samples were 59.258, 429.237, 23.173, 625.847, 200.424, 15.048, 67.620 pg/g, respectively.
o-cyperone was not detected because of its volatilityy. CONCLUSIONS: The method is simple, stable, reliable and accurate. It
could provide reference for quality control of the lyophilized product of Chaihu shugan san decoction.
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1 5 S WA o A5, ot HLAE I PR ek 52 31— i BR
il o PRUHG AR SO v 32 2 0 R A SR 2878
VR K B PR 3 BR 2%, 34 TRy — (A]
K RAF AR T, B A RORI) B 46 A7 B0 = K Al
BFENE AT K EAR Rt s m B

] PN X S i I A% 2 05 2 B )3 PR o AT T
BZ MW, 25300 FOREREAAT LA, dnSei
G S0 04 2 BRI A ST BT A SERT T B e
WA C AW D AF s ATES IR MR A AT 2 N BT
ATETE R IEAT G 5 IS M AT BT B 5 BLE
AR B2 PR B D i B Y R B 5 T 0 T A D H
W& 5 A IS VI N o- T BB A5 . R, 5% T 58 W1 g T
BLSEW S S o3 B A I ) SO B 82, (H G T 0L
A P B ) 25 G B i T AR X e AR
SCAE STHR W 58 19 e ail b, o 3 v OB 63 1k
(UPLC) [ Bkl % S8 G AT BIOK RO R 140 b ~5 25 N TR
AT IR AT BB A B S R L H
FPR o= BT 8 AN J8C o0 B 5 3, DAl s o 4
] [V by S G AT AR PR 2%

1 #7
1.1 {8

1%t LC-30AD 7 UPLC ¥, 34§ SIL-30AC 74 [ 5y
HEFERS .CTO-20AC BRI AR . SPD-M30A #I A 48 4471
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2.1 SEHABRTEOK BUROE TR &

FRECH 250k e R Bz 30 g 488 30 g )1 %5 22.5 g [
225 g #7225 g 1A 225 g . H R 7.5 g, K Ik
5 B F 3 000 mL AR, 43 BN 4 £ 3 A kK 25
Hi7% 30,20 min, 25K A ik U8, A IFUEW . UEW 5 000
r/min 2.0 (B 0442 9.16 em) 10 min; B F V5 CE T4
THLFEA T, —80 CTVRII A o TR oA i R PV U
TIEHLBC TR N —80 C EA R 1 Paly &M NIk T
48 h, BUT BT TR T, R T4 24 85.76 g,
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G K B R ECAT 25 BT AT 29T L PRI BIR R L Al 2
T B R R MEAT 2507 T B | o B T X L 3
BTl E R A R BEEZIE B 515455
HESA BRI . RSB REHUAT 25 N R TT AT 25T | BT 2R AR il iz
T R R R IBEAT 25 1T T E R | o B Il X R B
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PRI &I T4
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PR IS 5 it JH 0K RO T4 1.00 g, JITA 20 mL
FHE , A (B850 W, 431 % : 30 kHz) 10 min, & 5
min, 4 °C 11 000 r/min &5.0> (Z5.0>442 9.16 cm) 15 min;
W ER b 5, B VR % & 25 mL s, A R
RRZFEL, R R R 25 RO T R
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SR 0.1% FHERZK (A) -2 (B) , B BE PR BE , A8 it i)
A 35 min, i # K 1 mL/min, F:36 4 30 °C, K% A
250 nm, FFFEARFRR 10 pL. BREEEIBRR T LR 1.
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Tab 1 Gradient elution procedure

fif ] min 0.1% R (A) i, % LI B, %
0~9 82 18
9~18 82~70 18~30
18~25 70~25 30~75
25~35 25~82 5~18
750 § fzﬁ& %
- 5001 £ =
& 2501 2. E
ik i
0 - - - - - . - - A - - - - )
0 25 5 75 10 125 15 175 20 225 25 275 30 325 35
t,min

AR B AT

75 10 125 15 175 20 22,5 25 27.5 30 325 35
t, min

Caf AT

ATZ N

1
15 175 20 225 25 275 30 325 35
t, min

E AT A AR 7

0 25 5 175

10 12,5

I B o e T .. T LR e

T e T
0 25 5 75 10 125 15 175 20 225 25 275 30 325 35
t, min

GBI E B HR a7

AR IRAS 10 L A @IS AUT iR g A . S5,
NPT ATEYTE PR R A TR R
AT H R o BRI £ B IS T4 7.39,8.59 |
14.94.17.14 . 17.68 . 23.47 . 25.05 , 28.96 min , 4% if% ] 43
LR, > 16, R T ik R m ke, a4 R L
K1,

10 12,5 15 17.5 20 225 25 275 30 32,5 35
t, min
B SR

95 Fr e
0 25 5 75

75 10 125 15 175 20 225 25 275 30 325 35
t, min

D.SREEHIBIE AR S

t, min

Fffe B BYE i A

T T T T T T T
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t, min
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Fig1 UPLC chromatogram

- 44 -+ China Pharmacy 2020 Vol. 31 No. 1 TEZ G 2020 455 314555 1A



26 ZUXRER

3 VRS 2 W IBUIR A5 %) B 79 0.6 ,0.8 ,1.0 1.2 . 1.4
mL B F 2 mL A, B 2%, RIAS 3R 90 it ok
(VRGN HR VAW o 8 0.22 pm A THCFL I8 e 3ok J kR
T e ETEE . DAETEBUE A A AREE () , 5 5T
Jo e P R AR A () HEAT 2Rk [T, 45 SR 6 I, 8 N
A3 TEA ARSI J5T 5 Vi R S PR S R O R R TR DL
P2,

R2 SIHIHEMXRERER

Tab 2 Linear range of 8 components

JF5 [0y A, pg/ml Stk r

1 AL 3.606~8.414 =11 2416438 273 09997
2 it 23.988~55.972 =12 506x+336 343 09995
3 TR 1.218~2.842 =008 308v+47 444 09997
4 M 35.964~83.916 =9 711x+533 035 09996
5 8 12.009~28.021 =10 428v+243 667 09998
6 RHBAZT 1.194~2.786 =38 508x+16 572 09998
7 T 3.609~8.421 =88 54914973 09999
8 o i 5294~1235 =592 543x-61 254 09997

2.7 EERiXE

TS Xof BE SV V0N Y BSR40 2.47 0 T~ itk
SRAFHEFET BT ISR AR, SAEMR L Ry 10 15 i
PR 255 AT NTR T AT BT R i R R
TR B EEAT 2597 H RRR | a- A B R O BR300
0.206, 0.178. 0.256, 0.168, 0.196, 0.242. 0.268, 0.157
pg/mL
2.8 WBEEIXRK

F 25 BOR A X RIS W, T ERE 5 IR i sk B ]
M AE GG A  S5IR AT AT 2GR R T B
AT BTBRIR A8 B AT T BR | - PO ) 0
1] BB RSD 43 5l 4 1.34% , 0.80% . 0.37% ., 0.27% .
0.41% .1.03% .1.58% .0.72% (n=5) , 3 WXL #3H5 %5 Jir
RAF
29 REMLK

BT R TR Al s W ) T 45 )5 0.2.4.6.8,
12 h i A G REACH I e , 2 e 55 6 A B ) o5 A e 1 AR
ZER AT AT NIRRT AT 2 (BT BRR A R
TF AR H BERR | o7 B IR € 335 05 T8 R RSD 43301
0.50% .1.15% .0.89% .1.06% .1.65% .1.96% .1.72% A&
M (n=6) , RENIZ U S A RAE 12 h NEREE R AT
2.10 EEEMHIRE

FRECSEEH it HFBOK BB R T 9056 6 it , # Bl vt
VTR 45 7 AT 5 6 00, G 5 45 B A0 € 1% 0
I TR AR, 45 5, & RSD{H I <2% (n=6) , £ W%
JEENE R, A5 R W 3.
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*3 ESHRWNELR (ng/g)
Tab 3 Results of repeatability tests (pg/g)

WHL ANEET AT W OB BRI ORWRAAT HER o EE
60005 43208 20846 627473 200657 1544 68335 ND

1

2 61.064  430.149 22947 630217 200.626 15.527 68301  ND
3 60.103 431829 22841  627.814  200.109 15.082 68266  ND
4 60224 433558 22972 629478 200.701 14.866 67911 ND
5 59315 433298 22910 629.863 198290 15.395 68212 ND
6 60871 431900 22680 626996 202071 14.816 68279  ND
FHE 60042 432175 22903 628969 200077 15.255 68.205

RSD, % 1.04 032 026 0.20 0.51 179 0.25

1 “ND 4 AAGM

Note: “ND” means not detected
2.11 [EURIRIE

P 0.50 g S i T HIUK FOR R T4 6 6y, AR
Hh AR S TR 0 R VAR, R 2,37 TR Jy i %
PR, HEREDNE , 285 SRR W2 1 IR R4,
W4,
2.12 BENEER

FIR“2. 17 IR IR P ATl 4 6 At S oK i
TR T4, P B 2,37 0 1) Jr 0 il A VS T
P IR 2,47 0T 1 8 3% 25 A4 6 HE AL i VA MR TE A B35
ACHINZE o 25251, SE I RUK OB T b AT 2454
ATEGNTR T AR BEAT 25T BB 8 BT R H
FR o= TR P34 7 B AR 5
3 g
3.1 HETHHFH&E

Hh 24 K OB A AN S LURE A7 A T BT
JEiE . ST, 2B 7 TR R rh 2K BOREAT K o35 it
B iR PR A, R T L 23 V8 R TR o B 25K R B g K
O3 AT TS 2L KIS PR K RO T90 (8 T
WA I AT R I B AT 2524 . Jl i etk 4 2 07 AR 2
RYIEAS , AT 5 2L 8 i RBCR R B, Sy [R5
Feptfir s,
3.2 T IEAIRRE

AR5 UPLC A HEBORH (15 HE 58 1 X 5450
P IFBOK ARG TP 8 A i i e 45l . T
UPLC /N A8 % A AR RSB A8 G I e 25 4y, TEDRPARE
JERUIN BORAT o B A R R R U B
T AH X T AU R S AR R R Y 2 SR
Y L TR RA G AE 2o A W BHE ] L i A e 28
JE T3 TV i T A e S )R, A SCR AT T UPLC AL EE &
WSS T Ok, GORR], “H S
J& G 1SS HIOK RO T WA i 43 % UPLC
EIERERAFISZ I, BT 0530 7 s B R YIS
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F4 EIREIRKELER (n=06)
Tab 4 Results of recovery tests(n==06)

%3 FfE, g MAR, ng/g WEE ngg MK, % THEWEK, % RSD,%
AT 30073 24.010 53.123 9822 97.93 107
30073 24010 52,988 97.98
30073 30013 59.261 98.63
30073 30013 59.132 9841
30073 36016 65.108 9852
30073 36016 63342 95.84
AT 216.087 160.017 363.886 96.75 98.18 091
216,087 160.017 371516 9878

216.087 200.021 405.562 9747
216.087 200.021 409.887 98.50
216.087 240.025 452.083 99.12
216.087 240.025 449.212 98.49

PR 11.448 7991 18215 93.70 9657 1.99
11.448 7991 18.668 96.03
11448 9.989 20412 9522
11448 9.989 21078 9833
11448 11987 22858 97.54
11.448 11.987 23104 9859
g7 314483 240015 549.414 99.08 9761 156

314483 240.015 537.954 97.02
314483 300.019 607.888 98.92
314483 300.019 591109 96.19
314483 360.023 660.543 98.82
314483 360.023 645.123 95.64

idais 100.041 80.018 177408 98,53 9851 147
100.041 80018 1m21 96.20
100.041 100.023 197.039 9849
100.041 100.023 199.042 9949
100.041 120.028 NI 10048
100.041 120.028 215446 97.90
RREAZH 7.634 6.304 13407 9557 9745 1.55
7634 6394 13.806 9842
7634 7993 15.173 97.09
7634 7993 15552 9952
7634 9592 16.898 98.10
7634 9592 16533 95.98
LA 34.007 24.009 56.684 97,55 98.14 1.10
34.007 24.009 57.633 99.19
34097 30011 63.615 993
34097 30011 62.853 98.04
34097 36013 69.011 98.43
34.007 36013 67.564 9637
ot ND 70585 68451 96.98 96.91 1.64
ND 70,585 66.754 9457
ND 88231 87112 98.73
ND 88231 84361 95.61
ND 105877 104.112 9833
ND 105877 102.965 975

T - “ND R ARAG
Note: “ND” means not detected
FIPE AR T 3T A i, 0 o5 52 2R 1) v 24 B
Yiorbirhi — s A
3.3 ML S HYERE
AT T[RRI A S i UK BOR R T v
AT ATESTE BB BT R R BT
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®5 EHRBKREETYH SRS EENES
R(pg/g)

Tab 5 Results of content determination of 8 compo-

nents in the lyophilized product of Chaihu

shugan san decoction (pg/g)

ik b
wa | 2 3 4 5 6 el
AR 60888 60101 55437 8106 60871 60142 5958
AT 36T 432301 47766 47589 431900 432175 429037
W B0 B84 2289 20278 2680 2903 BIB
it 615488 626647 626694 630289 62699 628969  625.847
4 200067 201065 201911 197354 202,071 200077 200424
EHEATZT 15400 15394 14976 14446 14816 15255 15048
TR 67343 68359 68181 65355 68279 68205 67620
oA ND ND ND ND ND ND

VE: “ND” 5 ARAGI
Note: “ND” means not detected
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B IR 26 5% 5 B AR HE e 35 B B Lot L
A —ERLZ AL, He sy & A 46 B A K4, (B A5
R AR T AT 22 5, AR B LIRS B 1o 3, S AT A0
FlEZH, AR TE LU B 32, A A i f
1M, A 1 FP ARG B4 T PR RS B R B R
PRE SHGErR M E S22 A, FIER P25 )b &
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PEESE TR S 5 AR AN BT A P Y il 4 5
AR R W T S BJ7 E T SR R R B PR
VLY B PELE n] oA A T S A o 4R
PR
34  MKAKHIERE

T 20— BN Z Ry BRI
H S5 M PR s d R S e A . 25 )
IR0 R R 75 AL IR 1] P 56 Xt v 24 52 05 v 2 iy
B[R] ARSI, R e v 1 Bl . O (k2
3 TR ARSI F4) Ao IR BB T8 K R 1B 49, H I 6 1B
B RIS A SR A B A 3 T P R S
RS SR Y R AHUEE ) S, O T R R A
SIUNE R TR 2R R R GRS, e R
KA, 45 22 o0 [RII I e A ok R .l e
T AP A A TAT I, B IR Bl A I, SR =T
R B I 8 3 5 . 2015 AF R 24 ) (—355)
HPICEATH AT BT IR AT BTBLIR A
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