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WE: B @ HPLC FEIEA=LtH (=t) TASREi Rb,, Rd, F,. Rg . 20 (R) -Rg,. 20 (S) -Rg,.
Rgs. 20 (R) -Rh;, 20 (S) -Rh;, Rh,, Rk, Rk; fI=-LEH R, (T AE. FHiE %AW 70% HELHE PO 0 2 b7
K H Agilent Zorbax SB-C B34 (4.6 mm x250 mm, 5 pum); FEIAHZHE-/K, BEVEN; AR E 1.0 mL/min; £
135 °C; Rt 203 nm, Z5R 13 PR S AUMFENAHEXR R (r=0.999 5), AL Rk 90. 01% ~
108.32% , RSD 0.62% ~3.54% , 51 1ZrikREOEN, o7 H TR = -LE R,

KR AS-LEG BiF; HPLC
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Simultaneous determination of thirteen saponins in Shusanqi Powder by HPLC
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DAI Xiang-xiang®,

ABSTRACT : AIM To develop an HPLC method for the simultaneous content determination of ginsenosides Rb,,
Rd, F,, Rg,, 20 (R) -Rg;, 20 (S) -Rg,, Res, 20 (R) -Rh,, 20 (S) -Rh,, Rh,, Rk,, Rk, and notogin-
senoside R, in Shusanqi Powder ( processed Notoginseng Radix et Rhizoma). METHODS The analysis of 70%
methanol extract of this drug was performed on a 35 °C thermostatic Agilent Zorabax-C;; column (4.6 mm x
250 mm, 5 pm) , with the mobile phase comprising of acetonitrile-water flowing at 1. 0 mL/min in a gradient elu-
tion manner, and the detection wavelength was set at 203 nm. RESULTS Thirteen saponins showed good linear
relationships within their own ranges (r=0.999 5) , whose average recoveries were 90. 01% —108.32% with the
RSDs of 0. 62% -3.54% . CONCLUSION
trol of Shusanqi Powder.
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This sensitive and accurate method can be used for the quality con-
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THERFERAMA, FETASRHE F. 20
(R> -Rg; . 20 (S) -Rg; . Rgs . 20 (R) -Rh, | 20
(S) -Rh,, Rh,. Rk,. Rk, & Zf 5 4, 2015 ik
(hEZ ) M, & =E&% AS 21 Rb,. Rg
M=t2F R, MEEREMLT 5.0% >, HA=
L AS R Ry, SARST 1.8% ", miE%K
i E SRR EE, A EHE L g &
“EPAS R Rgil, A5 T 18.0 mg, iz
FRUEFEAREXAE . A= B T A RIX 55

R, ASzgbat s, HPLC e lm] i S 2h =L ik
q:’ﬁ}\%%ﬁ Rbl\ Rd. Rgl ﬂ]z’t%:ﬁ: Rl s PA
PR BE IR —ASEH F,. 20 (S) -
Rh,, 20 (R) -Rh,, Rh,, 20 ( S) -Rg,. 20
(R) -Rg;. Rgs. Rk, Rk, &5, XA R
AL S T2 AR R
1 XE5RG
L1 A% Agilent 1200 ERORAR IS (TCE Y
JUAE . TELIRAL. B #EAERE . FEIRA) 5 Agi-
lent G4212B 1260 DAD #il#%; Agilent ChemStation
£ 3% T {F ufi; Millipore # 4l 7K & 4t; Sartorius
BT125D ¥R (142 —); SCQ-6201
BOFVENL ( EIgA ZR A P RA ) .
1.2 X% =-LR#F R (5 110745201318,
A 9% ). AZ B H Rb, (Hit5 110704-
201424, & A4 B 93.7% ). Rd (#t = 111818-
201302, & A & 94.2% ). Rg, (4t 5 110703-
201529, &% A & 95% ). 20 (S) -Rg, (4t %
110804-200603 , & 45+ 100% ) X H& S 30 1 v [
Tk E b, ASEH F, (it MUST-
15020418, 474 99.67% ). 20 (R) -Rg, (it
MUST-14112711, % 4 & 99.41% ). Rg, (it %
MUST-15051917, 45 & 98.96% ). 20 (S) -Rh,
(fit 5 MUST-15020914, & 45 &8 97.68% ). 20
(R) -Rh, ( #t = MUST-15020912, % f =&
99.27% ), Rh, (5 MUST-15050415, & A &
99% ). Rk, ( #t 5 MUST-14092812, & A &
99.23% ) XFHRELI 7 RCER 2 AR AR MR A TR
nHl; NS EH Rk, (fit'5 15051524, & F &
96% ) W [ i W) B A R A A R A A, B
Eoh kel (_EHERA AR AR AE) 3 O
ek al (€[ Fisher Scientific 23 F]) ; 7K A4l
Ko Z-EBY VRG240 A 2= 48 SCI =3t & Tl
Yy, 2 b B 2 KA 2R RN oy S 90 I 45 78 43 5
AHINEFEY) =& Panax notoginseng ( Burk. ) F.
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1.3 #="o#  HRIEZE W20 IS E )RR
W AS, SRR =R 0T Ay, Hi43
0y, IRAWEMER/N, BT, KRR ZE
Wil 3 h, M, Bk, B,

2 FEE4R

2.1 MBRERMNE HEKRBRASEH Rb
164.00 mg, Rd 38.16 mg, F, 17.48 mg, Rg, 88.00 mg,
20 (S) -Rg; 52.07 mg, 20 (R) -Rg; 7.40 mg,
Rg; 65.48 mg, 20 (S) -Rh, 41.04 mg, 20 (R) -
Rh, 24. 56 mg, Rh, 40.24 mg, Rk, 17.76 mg, Rk,
20.28 mg, =L R, 15.96 mg, & T 10 mL &
T, 70% RS E R R R LR, R, RIASXTHR
A W, KEE I L mL, B F 10 mL &,
70% PELEAEZIE, B,

2.2 R BERE &

2.2.1 A=hEm =L 70y, B30,
K WE A Ky, TR, KB RIRZ) 100 mg, #H T
25 mLi i, 70% WP AE 5 A0 B, EE S BRI
40 min, ¥ H = FE |, 70% B B E K, % 4,
0.45 pmffFLIERT IR, WEEW, B1S.

222 A LEBBW KEKRBRA = LB
100 mg, HABIEAER “2.2.17 T,

2.3 &3 &4 Agilent Zorbax SB-C, {0 1% ¥
(4.6 mm x250 mm, 5 pm); FWASHMHTHE (A) -K
(B), BEEEVEME (0 ~10 min, 20% ~25% A; 10 ~
20 min, 25% ~40% A; 20 ~25 min, 40% ~ 50%
A; 25~35 min, 50% A; 35 ~40 min, 50% ~55%
A; 40 ~45 min, 55% A); HR 35 C; KRR &=
1.0 mL/min; KK 203 nm; #EFEE 20 wl,

2.4 FRBHXE WA FXTE (70% FEE)
REXEG, A=t A= LHBE®R (5
20150706) £ 20 L, 7£ “2.3” Wifo %400 T i
BE, SR 1, R, =R 4 Fhe
TR = -E RO 13 Fhog A 4R B B i) IR &
X HEh— 3, A8 X R VR AE A O A7 TS I A 0
B e L. A =B, B bk. it
AR EER AR, = LEESAEASBH
Rb,. Rd, Rg, M=t BHR,, A=LEHSAH 13
FEHr, BR T A =-Erh AW 4 Fhoh, HiAt 9 Fh
FE AR 3 R A A A B I AR P A

2.5 AKMEAAZFE O 217 TR IR
ihtt, 70% WA, 155 — R0 B EWR
PRI, 16 “2.37 Wit Rk ST #ERE 20 L,
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I =LEHFR 2. AZEH Ry 3. AZEH Ry 4. ASHE
120 (S) -Rh, 5. 28420 (R) -Rh, 6. AZRiFRd
7. NZRHF, 8. AZEH Rk; 9. AZEH Rh, 10. A%
BAF20 (S) -Rg, 11. AZRF£20 (R) -Rg, 12. AZREIFRK,

13. AZE1 Res
1. notoginsenoside R, 2. ginsenoside Rg, 3. ginsenoside Rb,
4. ginsenoside 20 (S) -Rh, 5. ginsenoside 20 (R) -Rh, 6. gin-
senoside Rd 7. ginsenoside F, 8. ginsenoside Rk; 9. ginsenoside
Rh, 10. ginsenoside 20 (S) -Rg, 11. ginsenoside 20 (R) -Rg,
12. ginsenoside Rk, 13. ginsenoside Rgs

1 £EH HPLC &itHE

Fig.1 HPLC chromatograms of various saponins

iR EIE R, DT B AR (Y), B ikE
AR RR (X)) HEATIENA, LA i 24 o Bk
3 fEE B RERE R AR RR , 10 {5 A9 R B Ok o i
B, Z5RWZ 1, w7 QTSR Nt X
AR

2.6 AR OH “2.57 TR AR SE R,
FE“2.37 TR HERE 6 R, MR AS AT
Rb;, Rd, F,. Rg,, 20 (S) -Rg;. 20 (R) -Rg,.
Rgs. 20 (S) -Rh,, 20 (R) -Rh,. Rh,. Rk, .
Rk,. =t 2 R, W # RSD 43 54 0.00% |
0.93% . 2.64% . 0.16% . 0.18% . 0.67% .
1.55% . 0.04% . 0.08% . 0.47% . 3.24% .
1.55% | 0.93% , RUULLHER BRI,

2.7 EHAMXE O RMERIA=LEH (H5
20150706) %100 mg, 3£ 6 {4, &F 25 mL =
W, R (2.2 TR 5 vk A Al S W L, A
“2.37 TN N HERE 20 pL, MR AS B
Rb;, Rd, F,. Rg,, 20 (S) -Rg;. 20 (R) -Rg;.
Rgs. 20 (S) -Rh,, 20 (R) -Rh,, Rh,, Rk,
Rk,, =t 21 R, & A & RSD 454 0.84% |
0.76% . 1.34% . 1.19% . 0.58% . 1.76% .
1.07% . 1.86% . 1.19% . 0.43% . 4.86% .
1.07% ., 0.19% , FMHZkEEMH R,

2.8 AEMXE H “2.77 W AR
W, B2 h W 1k, %L 16 h, MG AS R
Rb,, Rd, F,. Rg,. 20 (S) -Rg, . 20 (R) -Rgs .
Rgs. 20 (S) -Rh,, 20 (R) -Rh,. Rh,. Rk, .
Rk,. =t 2 R, W B RSD 43 54 0.78% |
1.38% . 2.00% . 1.20% . 1.46% . 2.34% .
1.95% . 1.46% . 1.71% . 0.44% . 3.44% .
0.38% . 2.63% , R 16 h NEE MR L,

x1 BEFZKUXER

Tab.1 Linear relationships of various saponins

BT EEpg: LRPEEIEL (pg-mL™") LIES T KR/ ng FE L/ ng
ANZ 21 Rb, Y=4 178X +2.348 4.014 ~192. 677 0.999 5 0. 009 38 0.027 19
AZ B4 Rd Y =6 247X -0. 600 0.954 ~76. 337 0.999 5 0.010 93 0.032 24
NSRBI F, Y =4 262X +1.080 0.437 ~34. 891 0.999 5 0.003 81 0.010 66
AZHT R Y =7 019X +0. 993 2.201 ~176. 059 0.999 5 0.012 21 0.039 33
ANZBH 20(S) Ry Y =7 352X -2.568 5.207 ~104. 135 0.999 5 0.010 92 0. 030 89
ANZBAF20(R)-Rg, Y =11 640X +3. 046 0. 740 ~ 14. 802 0.999 5 0.010 70 0.029 20
NS BT Rgs Y =4 908X -2.577 1. 637 ~130. 933 0.999 5 0.021 39 0.061 01
ANZ B4 20(S)-Rh, Y =8 989X —1.047 1.026 ~82. 051 0.999 5 0. 003 30 0.010 80
ANZB1F20(R)-Rh, Y=9 833X -0. 169 0.614 ~49. 174 0.999 5 0.003 75 0.010 13
ANZ B4 Rh, Y =7 270X +0. 483 1.003 ~80. 206 0.999 5 0.007 44 0.021 95
AS BT Rk, Y =14 815X +3.252 0.344 ~27.526 0.999 5 0. 008 28 0.025 23
AN Rk, Y =13 951X +0. 344 0. 507 ~40. 563 0.999 5 0.012 56 0.036 71
=LBiFR, Y=5918X —1.322 0.399 ~31.904 0.999 5 0.030 19 0. 086 84
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2.9 mApEk FXE EEKREEENS (IS
20150706) %y 100 mg, 36 {4, BT 25 mL &)l
AR A TR & A R A B IR, %
“2.27 WUk AW, (237 i@
TEAE R UERE 20 pL, WM A S 24 Rb, . Rd,
F,. Rg,. 20 (S) -Rgy. 20 (R) -Rgy. Rgs. 20
(S) -Rh,. 20 (R) -Rh,. Rh,. Rk,. Rk;. =k
BAF R, F AR ke 3 4y i) 108.32%
99.80% . 97.19% . 92.79% . 98.09% . 90.01% .
98.06% . 98.92% . 97.89% . 98.24% . 99.13% .
99.02% . 102.07% , RSD 43354 1.10% . 0.96% .
1.95% . 3.42% . 0.62% . 3.05% . 1.06% .
1.63% . 2.40% . 3.54% . 1.74% . 1.89% .
210 #&A4AFE  BFEM 3 (5
20151001, 20151002, 20151003 ), #& “2.27 I
TR AL A R, 7 2.3 WEIEAMT
HERE 20 pL, JosRugETmE A, WE A A, 45 R W
2,

2 SEESEENELER (mg/g)

Tab.2 Results of content determination of various sapo-

nins (mg/g)

Elin=y 20151001 20151002 20151003 “FH{H
AZ B4 Rb, 20. 74 22.19 22.50  21.81
AZBH Rd 5.49 5.76 5.86 5.70
ASRBHFT, 2.88 3.01 3.00 2.96
AZ BT Re, 23. 41 21.99 22,27 22.56
ANZEA20(S)-Re, 2.39 2.84 2.88 2.70
ANZ BT 20(R)-Re, 1.35 1.58 1.52 1.48
ANZ B Regs 5.90 7.00 6.96 6.62
AZHAF20(S)-Rh, 4.32 4.54 4.59 4.48
AB BT 20(R)-Rh, 2.07 2.23 2.26 2.19
NS BT Rh, 10. 11 10. 82 10.93  10.62
ANZ B Rk, 1. 64 1.89 1.89 1.81
AZ B Rky 3.29 3.50 3.54 3. 44
“tLEHR 6.82 5. 60 5.71 6.04
it 90. 41 92.94 93.93  92.43

3 g

2015 i (R 254 SR A HPLC 350 %€ =&
FASHEH R, Rg M=LRHFR MEAE, %
JTERR AT RE , FA L, (A AR =B
OB A R IR PR Y5 SR [6 ] 3l [l i
10 AR I 5 I s AR MR K, X AR il e
BT A B o B, AFUECR B Y 0 AN B
B, WAESKEN, A mEm S E—E, 2
RS, FEER T AR RE
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(150, 250 mm) ., R (20, 25, 30, 35, 40 C) .
PRBUAR O 70 B B B2 ), IR A LA 3] “2.37
TN @

AL RN, A LE13 M, AS
B Rb,, Rd, F,, Rg, fi=LEHR, B2E=LH
JAE AT, MAZ AT 20 (S) -Rg,. 20 (R) -
Rg;. Rgs. 20 (S) -Rh;, 20 (R) -Rh;, Rh,,
Rk, . Rk EZRAEIN T A v A AL T il iy vk A 1
1, HhXLIAS 2T Rh, . Rk, B3 IME RS B
Fo W, BT AKX AE=LMB =L, IF
PR = E OB R, R NS 2T Rb,
Rg, . Rh,, Rk, Ml=-HRH R, 99 AHE & E
bt

WIFERM, i T 2R = LU R BATROR
W, A=K AR AN R
ARG T 2S5, O T R4 ¢
T ZSBOA R R . AR ERA] HPLC 3%
RIS A = -E Bh 13 M i & A i, %07k
R, T TR Y B
S 3Lk
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