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MoE K FEREEMAM &, SR ALHRW P AT OAFHEE B ALFEH BD . HkHRBH BT . ALFEH
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Determination of Total Saponins and Saponin Compounds
in Radix Pulsatillae Extracts

YU Bing-hui', RAO Yi’* | YANG Shi-lin®, WEI Hui-zhen’, FENG Yu-lin®, JIN Hao-xin', LIU Yuan'
(1. National Pharmaceutical Engineering Center for Solid Preparation in Chinese Herbal Medicine ,
Nanchang 330006, China; 2. Jiangxi University of Traditional Chinese Medicine, Nanchang 330006, China)

[ Abstract | Objective: To establish the quantification method for total saponins and main saponin
compounds in Radix Pulsatillae extracts. Method: Using UV spectrophotometry, according to pulsatilla saponin
B3 for reference substance, a mixture of 5% vanillin-glacial acetic acid and perchloric acid solution as the
chromogenic agent, at 530 nm for determining the content of total saponins in radix Pulsatillae extracts. HPLC-
ELSD was employed for the determination of main saponin compounds in radix Pulsatillae extracts. Result: The
linear ranges were 10. 1-70. 4 g for total saponins, 1.31-17.52 g for pulsatilla saponins B3, 0.32-4.25 pg for
pulsatilla saponins BD, 1. 63-21. 75 wg for pulsatilla saponins B7, 0. 75-9. 98 ug for pulsatilla saponins B9, 0. 30-
4.06 pg for pulsatilla saponins B10, 1. 20-15. 94 g for pulsatilla saponins B11, The average recoveries of the six
saponins were between 98. 85% and 101.42% , and RSD values were less than 1.2% . Conclusion; The results
demonstrate that the adopts method is simple and the maneuverability is strong, reproducible for the quality control
of saponin compounds in Radix Pulsatillae extracts.
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FERH M B ERMEY Bk S n TR, BA
PR B kR 2 D FE S A AR K.
RS = R A N B2 Y Ak Hy
28 ST 4R U B 1 A 0T 57 B AT B i m w4
BARZG BRI 5T s, F1 3k 5 AR AL & W M 3R IO Y
HAT B AR N A0 BT i £ T e AR A BT 2 T T
SN B BE T B R 25
PR, A SR SR 5 52 B0 S WF T xR R k5
SRICY) S S = I E Tk, JF SR ] HPLC-
ELSD X 1 3k 55 $2& W) #E 17 2 48 b5 1 o0 19 & &2 0
JE , LSS 2 21 o3 4 4 IO Y
1 F5RG

UV2550 B 541730606 B 11 . AUW220D BY i, 1
SR (H A, Byigt) , Waters 2695 # i 2% i AH (4
AL (35 EH Waters 2y & Empower T fE 35 ), ELSD-
2000 A1 7 & O AL R DU g% (36 [ Alltech 23 H] ),
Millipore-Q HYzfi K £ ( 3 [ Millipore 23 W) ) , HH-4 #Y
B R K CRON E AR AR A TR A A ©

B B3 (H KR D) ARH B
BD(HAFEH A) ALFEHBI(HLFE
F) (SR F 2 B (FFHIUR R 3-0-B-D-it i 4] 75 1
$e-(1—4) -B-D- it Mg i %5 B K- (1 -3 ) -oe-L-NE M 5L
ZEHEEE-(152) -a-L-ME I BT R AR B 1) H S H B
B10 (FFHIUR R 3-0-B-D it ie 4 %5 B 1 (1 -3 ) -a-L-
M iR FR 2= B 3 - (152 ) -oo-L- M g BT 7 AF BB 1) LA 3k
FRA BUL(GFHEUR MR 3-0-a-L-nk i B4 - (1—
2 ) -oc-L-MEt g BT A1 1 ) % BECS (e 245 1 4 i 551 i
WEORE R TR .0 A®, T
20111108 , 2l ¥4 = 98% ) , Ho b iR 5 35 Ky 43 7 4l .
1 Sk 357 4 HUP) (v 24 [ 4 1 50 ) 3 BOR B K AR
gt B, S 20110701, 20120301, 20120302,
20120401) ,

Ik S 5 O ) 4 BCT R SR ST 25 4, 10
i 70% SRS 3 U, BT h 45 H LS A
B, BHALFHEBHH 1.0% NaOH 7K % B A K
fif I 6 h 5V A, ERER IR 5 pH 7.0, | D-
101 K AL B AR AL, IR K, 40% 2 8%, 75% & 1%,
95% 2, TV s W B 75 % T vk W Wik, ok s vk 4, L
25 HE RIS AR A (R AR F1 Sk ST 3R U)o
2 #HEEER
2.1 Pk SO b SR R I
2.1.1 PRI S R AR EBOA Sk S R
B3 X f 5 10 mg, & 10 mL g, i FF s R 22 %)
BERRAT RS 5% 1 B R 0 IS 1 mL 25 mL
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1
i3

T, EER R R Z S8 1 mL T E0.04
mg I, FE 5], BIA .

2.1.2 i dmwm el IE Sk SR IR
15 mg  KE % FRE , B 10 mL S, i el 5 A O
Wi BE R Z0 B 350 M % L] mL & 25 mL B,
IR AR R B RS B

2.1.3 SRR B BRE R R WCBOGT R
WAFE R WA 1.0 mL, 73 51 & 10 mL H %€ 5
o, B 80 COKBHET R B =R, Inp il iy 5% #&
FLE VKBS PR VA UK 0. 2 mL, 5 5472 0. 8 mL, # 90 C /K
P 90 min, 37 B E VKK 7 ¥4 0 2 min, il vk
BSMR 5.0 mL, %57, LLAH R 3 7)o 25 (1, #8200 ~
800 nmfAH, 45 M W , W 3 43 I ZE P 4 A 530 nm
A Fe KWW o

2.1.4 JrikipEg

2.1.4.1 fruEfhmdsy HHERROLF 2
B3 X} &S VAW 0.2,0.4,0.6,0.8,1.0,1.2,1.4 mL,
3 10 mL B 7€, & 80 C/KIRHE T, 1% 4
Z R, T 5% Ty R RE-UKEE B2 WK 0. 2 mL,
= AR 0. 8 mL, # 90 CK i Hm#A 90 min, 37 B # 1K
KA HRAH 2 min, INVKESER 5. 0 mL,$#:4] ,7E 530 nm
AR RE W . A Sk H R AT B3 R E X (pe)
FREAR R G EE Y A AR, Sl bR Ef 2. Ty
FERY =0.007 3X +0.040 1(r=0.999 7)., 255 3%
WISk S 2 B3 76 10.1 ~70. 4 pg 5 R 47 A9 2tk
2.1.4.2 KEEIAE K& ERE LS 2 H B3 X
TR 1 mL, & 10 mL 9 E 28304 v, $52 b o il
LTSN E 6 A5 R F LS BT B3 OB
RSD 0.38% , 3 B Z5 K5 % R4

2.1.4.3 HEEMAE  BE Bk SRR A
mn 6 3, 4% 2. 1. 2 TR (9 5 v A A S FR bR
T 2R e R AT, 4 SRR S R VRO O JE Y RSD
2.38% , W% T B T .

2.1.4.4 fEtiAs BECSRE RS 1 5,
iz 2. 1. 2 WUJ7 ¥ 0 O 125 1 A Ak ot 1 R, % s v it
2R 7 AE L A IAE 0,5,10,15,20,30,60 min 53
i, 25 FRE T WO B Y RSD 1. 08% , 2% B A
VSR 5, )5 7F 60 min PALERE o

2.1.4.5 kel RIS BE A E Sk SRR
Bl 7 mg(6 43) K% FRE , B 10 mL &, 53 5
MAME RSP SALAF LB T RN 80%,
100% ,120% () (k45 521 B3 6 A &, hin s B¢
EZEE RS, HE 2. 1.2 TR (07 15 A% AR A A



ATUREE A5 RS R B Th SR T B R S I

W, IR ot 2 7 R I RE OB B L TS R 2
Fk & 21 B3 F 3 Il i & 99.56% , RSD
0.93% . FWZT7 LR AT 5E

2.1.5 REAISE BOR AR B kS 5 O, 1%
2. 1.2 TR By J5 i A R S W, IRAR HE T
MAE T A LS R Y b SRR S, AR
N 72.2% ,79.9% ,77.9% ,71. 19% ,

2.2 PFRE R P FE R I E

2.2.1 XM WA H & M B3, BD, B7,B9,
B10,BL1 XJ M85, , kS 5 K % , 23 0 on B It o) g
I mL% B3 0.4 mg, BD 0.1 mg, B7 0.5 mg, B9
0.2 mg,B10 0.1 mg, B11 0.4 mg W IE & & W&,
IR

2.2.2 AWK E g A kHERTH
0.1 g, WGHPRAE , B 25 mL G, i B e 7 4k 2
WO MR R 2 R RS B

2.2.3 @& Kromasil-C, 0% 4 (4. 6 mm x
250 mm, 5 m) L DR 20 (12 1) 34 3 W (A) -
0. 2% W KAWL (B) i sh ARG BEBEBE (3R 1) L it
10 mLemin " JEREIRBL10 WL, 28 ROEHUGT A5
AR 90 C 3 WA 2.3 Lomin ™', FEILSY
P& b T, & 400 10 (035 % 73 B B 4 . HPLC-ELSD
@I LI 1,

®1 mIEBERER

1/min WA A/ % Wi HH B/ %
0~5 60 40
5~15 60 ~70 40 ~30
15 ~30 70 ~ 80 30 ~20
30 ~50 80 ~ 100 20 ~0

A 1

3
A_AJ |
2 | 5 6
1 -
25 30 35 40

0 5 10 15 20

0 5 10 1S 20 25 30 35 40
t/min
ARG XTI B. B
1. B3;2 BD;3. B7;4. B9;5. B10;6. B11
B 1 Ek$RMYE HPLC-ELSD

2.2.4 FIREEE

2.2.4.1 LML FREL W B3,BD,B7,B9,BIO0,
BI1 MR A5 X B8 55 W, 0 il A 3,5,10,15,20,
25,30,40 pL, 7 AVAE (R4, I e 1 AR, DA AR
T SRR X (g) R B A A, DA TR 4R X
By o\ ssbr, g A7 Rk A, 45 51 £ W B3, BD,
B7,B9,B10, BI1 7 £ M i [l P 5 0 v AR 52 R4 1Y)
BMEXR, W2,

£2 CAEHERHNEHLR

By Il = 5 i r LYV g
FSkE 24 B3 Y =1.44X +10.39 0.9990 1.31~17.52
FkF R4 BD Y =1.59X +10. 17 0.9996 0.32~4.25
FkF 24 BT Y=1.71X +9.57 0.999 1 1.63 ~21.75
FSkE 24 B9 Y=1.65X +10.63 0.9997 0.75~9.98
FkF R4 B10 Y =1.57X +10.96 0.9984  0.30~4.06
FISk# 24 BIl Y=1.65X +8.61 0.9996 1.20 ~15.94

2.2.4.2 KBRS RS W IBOER A 0 BRI,
Fie B2, 2.3 TR (3% A5, R HERE 6 IR, 10 R0
M, i1+% B3, BD,B7,B9,B10, B11 4 X} iR b W& 1A
U RSD 4351k 0.21% ,0.19% ,0.39% ,0.19% ,
0.26% ,0.41% , 3 WAL 8K % B R4
2.2.4.3 HEMKAE  BE AKX AL H R
W 15 me, i M 2.2.2 TR J5 1 47 4 A
W6 1y, Mk DN 2 , 75 B3, BD, B7,B9,BI10,
BI1 () RSD 4% % K 2.53%, 2.50% , 2.75% ,
2.12% ,1.90% ,3.77% , %5 R R W 1% 56 ik E L
TER AT
2.2.4.4 Famtis B 0 Sk S R EOp 4t
AW, 50 0 7E 0,2,4,8,12,24 h i FE 0 A, id 5%
#0314 I T FR, 45 B3, BD, B7, B9, B10, B11 ()
RSD 4% %] & 0.23%, 0.50% , 0.44% , 0.23% ,
0.56% ,0.38% , 24 5 & W4 i 3 W 7E 24 h AR
P R Ao
2.2.4.5 JFERICRIEE RS S ARIC N A Y
Pk 57 B R AR A 80 mg #5 6 43, 23 Sl A — 5 i
() %+ B8 5 B3 ,BD,B7,B9 ,B10,B11 ,# 8 2.2. 2 5 F
735 Wl B A S A R AR IR IR AT, S5 SR AR BH B3,
BD,B7,B9, B10, B11 & F ) [8] g % % 101.42% ,
99.83% , 100. 12% , 98.85% , 99.22% , 100. 13% ,
RSD %% %] & 0.68% , 0.79% , 1.15% , 0.92% ,
1.03% ,0. 63% , & W% 7 ¥ (R HE0 R 47 .
2.2.5 Pk E5#L 54 B3, BD, B7,B9,B10, Bl1
i E A AR TR O 1Sk S5 4 By kAT
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I E , BEARESATIE 3 AR 3,

®3 BLERBYP6HEFHNE(n=3) %
s B3 BD B7 B9  BIO Bll B&H

20110701 14.67 3.09 16.96 7.79 2.14 10.15 54.82
20120301 14.71 3.11 17.22 7.95 2.19 10.25 55.44
20120302  14.27 3.05 16.88 7.70 2.09 9.73 53.73

20120401 14.04 3.02 16.65 7.73 2.11 9.78 53.38

3 g

3.1 BEFMEE SEHFNENBERNEEL
T B K T TR -k B R R A R UK T R -
W XA, AL SR, HEH B ORE. %
FEEE M R LT

3.2 REEEEE RS- EO6 B I e R R A
5T BE S R K B €8 A7 UL BE B s i, g AR R
P XeF HE 5 YR T RS [ A 3R T e K WAL O K A T
AR T Sk S B IO A e R W U K R AR FE R
A= R B2 - NEIHY B N R PN G S TN
£ 90 CLL L, WEILE 530 nm AbA i KW, #T
AE H T4 BR A Sk S R B3 A A 2 R S
T BT B R MR S K S K i DA T A A 1
T XTSI 1) 5

3.3 WEEAhaREg  SEAnE s, h TR
e RN, R R, R TR] vKOK Y AR AT K
VA I AT TR 0T S 36 25 R P AR A R B S . 2 5 5%
T Sk SR AE 90 C A 90 min, FH vk K &
2 min,7E 1 h N AREE.

3.4 WMo MIREEE TERSIAHERRN, AT
F K . 20 G -K . -0, 2% R K v . TR -

- 68 -

0.4% W @ /K %W W BE-2 NE-0. 2% W R 7K ¥ W o
SEAR R EE-2 050, 2% W IR K 5 W R T 8N AH B
AT LLIR 3 e A 43 B 0Ol vk e 48 S R AR W]
TR R AR R SR R T sk
SR M R R RS %
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