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Simultaneous determination of five ginsenosides in Shiwei Xianglu Capsules
by QAMS
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(Jilin Provincial Ginseng Academy, Changchun University of Chinese Medicine, Changchun 130117, China)

ABSTRACT: AIM To establish a quantitative analysis of multi-components by single-marker ( QAMS) method
for the simultaneous content determination of ginsenosides Rg,, Re, Rf, Rb, and Rb,in Shiwei Xianglu Capsules
( Ginseng Radix et Rhizoma, Cyperi Rhizoma, Cervi Cornu, etc.). METHODS The analysis of methanol extract
of this drug was performed on a 25 °C thermostatic Agilent EC-C ; column (4.6 mmx150 mm, 2.7 pm) , with the
mobile phase comprising of acetonitrile-water flowing at 0.5 ml/min in a gradient elution manner, and the
detection wavelength was set at 203 nm. Ginsenoside Rb, was used as an internal standard to calculate the relative
correction factors of the other four ginsenosides, after which the content determination was made. RESULTS Five
ginsenosides showed good linear relationships within their own ranges (r=0.999 5), whose average recoveries
were 99. 05% —101. 4% with the RSDs of 1. 12% —2. 67% . The results obtained by QAMS approximated those ob-
tained by external standard method. CONCLUSION This simple and reliable method can be used for the quality

YrFs EHE. 2019-07-24
EEWE . AR R E SRR ITE  (20160307010YY)
EER: KB (1996—), %, WitA, MNFEheifaRulss SRTIFEISE, Tel: 16643561547, E-mail: zky960523@ 163.com
«JBEMEE: 5k M (1958—), B, R, WA, NF P22 arsT, Tel: (0431) 86172080, E-mail: zhanghui-8080 @
163.com
583



2020 4F 3 A
¥4 £3M

R %

Chinese Traditional Patent Medicine

March 2020
Vol. 42 No. 3

control of Shiwei Xianglu Capsules.

KEY WORDS: Shiwei Xianglu Capsules; ginsenoside Rg,; ginsenoside Re; ginsenoside Rf; ginsenoside Rb,;

ginsenoside Rb,; quantitative analysis of multi-components by single-marker ( QAMS)
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Agilent 1260 IS5 20 A (4351 (35 E Agilent
oNEl); BP211D B HL K (8 [F Sartorius 23
F]); WP-UP-TI-40 BB AIK R4 (U)K B /R B
BREARAT), NSR2H Rb,, Rb,, Re, Rf,
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2.1 &35 M Aglent EC-C,, 0% (4.6 mmx
150 mm, 2.7 pm); WM (A) /K (B),
584

BEREVERL (0 ~60 min, 19% ~30% A; 60~ 120 min,
30% ~50% A) ; VKRR 0.5 mL/min; A7 25 °C;
K £ 203 nm; PR 3 rL,

2.2 BRHEE

2.2.1 XPHRAMIRW ORSREPRIBOG B A2 B Rb,
2.04 mg, Rb; 2.04 mg, Re 2.02 mg, Rf 2.02 mg,
Rg, 2.01 mg, /bt HEES AR E 5 2 10 mL =i,
R,

2.2.2 | BORSB R (ES ),
PRI 1,000 2 g % 50 mL EP &1, 30 mL I/
(250 W, 50 kHz) AbEE 1 h, 238, &1,
ETYHETOEKD, &Pk, 2RO, Kit
FNE TEESS 20 mL RIRAEI 3 Kk, &I LZAEE
W, &1, HEEHESZES mL &, B,
2.2.3  BIPEREMY (BRAZ) W PR IA T AL
RRIR, RERFREL 1,002 5 g; HUFFFT 50.002 8 g,
FHAR30.012 4 g, #iF130.011 3 g, 4 fEEK,
KIS ZEIBLARE 6 h 1 EHE L, 2285 K
WAINSEE; BUEMMAE3.0122 ¢, BH 3.002 4 ¢,
e 5 E/KALAE 6 h, BV 7 AMIAE,; B I+
6.024 1 g, K& 6.0125 ¢, #iff3.0026g, 51
WGl AIE, 4 fEUKRE 3k, Bk 2 h, M,
UEIR SR KIS G T, Weds ZARXT B R 1. 21 ~
1.25 (80 °C), JnJo/K & fdi L& EEs ik 70% ,
BH24 h, UEL, VR0 RUAH X OB 1,21 ~ 1.25
(80 °C) MBREY, I AMRBAANKY, KA T,
WS A by, SRS, BfE,

2.3 FEFER

2.3.1 RBEWENMRE S EEMEEE B R
Bk . BAPERE SRR, TE 2,17 TEGERET
KHERE 3 pL e, SR VE 1, mukar A, B
T, RINZITEL B R,

2.3.2 ZRPEXRERFZE W “2.2.17 TR X
AR 1, 2, 4,6, 8, 10 pL, fE “2.17 Hifajk
SRR HEREDE . DAL S e B R A AR (X)),
MBI AR (V) #EATRIE, g5RIE 1, A
S NS BETES HIE BN AR BT,

2.3.3 REEERE HU “2.2.17 TR XA
W, fE “2.17 TR AOE T EREDE 6 k, MG
ANZEAF Rg, . Re. Rf, Rb,. Rb, W& RSD 4}
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Fig.1 HPLC chromatograms of various ginsenosides
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Tab.1 Linear relationships of various ginsenosides

LT

W5 aIEpEc , .
(mg-ml.”")

NS R,

Y=117.06X-9. 196 2
Y=81.199X-14. 628

0.999 8 0.201~2.01
0.9997 0.202~2.02

ANZBAT RS Y=100.35X-6.4559 0.9997 0.202~2.02
ANZ AT Rb, Y=77.119X-8.4838 0.9996 0.204~2.04

NS A Rb, Y=74.447X+1.2809 0.999 6 0.204~2.04

2.3.4 RErRE  BE g s, T o,
3.6,9, 12, 24 h 1E “2.17 Wi &b T vEke
e, MWAF NS 21 Rg,. Re. Rf. Rb,. Rb, I
A RSD 4F W 1.49% . 1.04% . 1.39% .
1.36% . 1.75% , RUIAWAE 24 h WEETE R AT,
2.3.5 EEMHRE  BORS (Ht5 190502), #%
“2.2.2" WUF kATl 6 s R, E

“2017 TG SR SRR E, AR NS B
Rg,. Re, Rf, Rb,. Rb, & A & RSD 4 %l K
1.82% , 1.43% . 1.89% . 2.00% . 1.92% , % W
ZOTERE IR,

2.3.6  JREMDCRIE  BCE A E TR0 AR
(41t 190502) , WFECAEAy, “FATHS B FREC 6 17,
4351 0.200 4, 0.200 8, 0.200 6, 0.200 4,
0.200 3, 0.200 2 g, #% 1 = 1 oM hn A X B8 5%
W, & <2.2.27 IR AT HIAS 6 s il %
W, T “2.17 TG AT SRR e, 15 ik
R, RN 2,

x2 ZFASEFEMHERZERXLER (n=6)

Tab.2 Results of recovery tests for various ginsenosides

(n=6)
W bRy AR/ AR/ AR/ DGR/ S RSD/
g mg mg mg % /% %

AZB1F Rg 0.2004 0.118  0.103 0.2204 99.49  99.05 1.12
0.2008 0.128 0.101 0.2295 100.39
0.2006 0.122 0.101 0.2215 98.77
0.2004 0.118 0.102 0.2170 97.46
0.2003 0.116 0.100 0.2159 99.91

0
0
0
0
0
0.2002 0.118 0.103 0.2190 98.31
AZHEHFRe 0.2004 0.196 0.203 0.3952 98.22 101.22 1.71
0
0
0
0

0.2008 0.198  0.209 0.4149 100.93
0.2006 0.196  0.209 0.4150 102.74
0.2004 0.194 0.202 0.400 8 102.32
0.2003 0.194 0.207 0.403 5 101.24

0.2002 0.196  0.209 0.4104 102.33
AZBH R 0.2004 0.052 0.050 0.1021 100.19 101.42 2.45
0.2008 0.058 0.052 0.1097 99.48
0.2006 0.054 0.051 0.1058 101.48
0.2004 0.052 0.050 0.1050 104.72
0.2003 0.052 0.051 0.1027 99.42
0.2002 0.054 0.051 0.1067 103.14
AZ A Rb, 0.2004 0.348  0.300 0.6411 98.02 99.85 2.67
0.2008 0.356 0.305 0.6507 97.12
0.2006 0.354 0.298 0.664 8 103. 64
0.2004 0.350 0.301 0.6521 100.29
0.2003 0.346  0.301 0.6395 97.82
0.2002 0.348 0.304 0.660 1 102.31
NS Rby 0.2004 0.026 0.020 0.0456 98.46 100.34 1.85
0.2008 0.028 0.021 0.0487 98.92
0.2006 0.026 0.022 0.0489 103.43
0.2004 0.026 0.021 0.047 1 100.30
0.2003 0.024 0.021 0.0449 99.52
0.2002 0.026 0.020 0.0464 101.51

2.3.7 MNP IE RIS Mg <2.2.17 T
FXRESAROE B, 2. 17 TETEA M T bR
Mg, UAZSBAT Rb, AR, 2050k R
Z SRR A A 4 BN S B9 A X AL
EHF (), g5R0F 3, AIH 2 For ik prigss i)
i [AXTRZE (RE) <3.0% ],
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Tab.3 Relative correction factors of various ginsenosides

x4 BEASEHFENMREE (n=6)

Tab. 4 Relative retention values of various ginsenosides (n7=6)

AHXTREE B ( AR A Z 2 Rb,)

AR R (H (AR AZ 2 H Rb, )

Tk : : : : RV ass
ngl/R])l fRe/Rbl fRf/R])l th3/Rhl RTRgl/Rbl RTRP/RI)I RT Rf/Rbl RTR])3/R1)1

LARIERE  1.4989 10066 1.3076  1.0065 1 0.325 0.335 0.733 1. 109

B 1.5179 10129 13012 0.9954 2 0.326 0.336 0.734 1.108

RE/% 0.63 0.59 0.25 115 3 0.325 0.335 0.734 1. 108
4 0.325 0.336 0.735 1.109

2.3.8 f{aigigEn'  LIASET Rb, NAFR, 5 0.324 0. 335 0.733 1.109

52 Hoft 4 B A S BFWAXHEBEE (RT) LIE ;ﬂ]ﬁ 0.324 0.335 0.734 1108
- 0.325 0.335 0.734 1. 108

Y R T AT =2 (37 T

ik 251 0LER 4, TREN EEM E I, RSD/% 0.23 0.16 0.11 0.05

2.4 W R

2.4.1 ADMACIER T WRER 422,17 IR X
MRS B, TR 2. 17 BEGE ST HEAE I E
Z R IE L5 58 Agilent 1260, Agilent 1100 Series

AL, LA M Agilent EC-C,,. Zorbax SB-C,s. Ex-
tend-C.,, (AT Xt A XA 1E 7 A S, 485 01 L 3%
5, RIS R,

®5 AR, BIEEXNENKRERFHZM

Tab.5 Effects of different instruments and columns on relative correction factors

AAXTRIE 5 (R AZ AT Rb, )

- N
,blzer éﬁ%‘*f Angl/Rl;l fR«»/HI»] f‘HI’/Rl»] fHIG/Rl»]
Agilent 1260 Agilent EC-C ¢ 1.499 6 1.012 2 1.312 4 1.013 6
Zorbax SB-C 4 1.503 6 1.013 2 1.320 2 1. 008 4
Extend-C g 1.5152 1.0119 1.317 6 1.008 6
Agilent 1100 Series Agilent EC-C g 1.504 3 1.015 2 1.316 7 1.020 4
Zorbax SB-C 4 1.513 3 1.006 3 1.326 4 1.009 2
Extend-C g 1.507 2 1.023 1 1.304 3 1.017 9
SEHE — 1.507 2 1.013 6 1.316 3 1.013 0
RSD/% — 0.40 0. 54 0.57 0.51
2.4.2 @EIGIEEN i “2.3.8” BT HIEEE SRR 6, FIMITCH] B,
“2.4.17 WUTAER . EIEAE XA LR B E AR
xo6 AREUF, BIEEIENREBERHIN
Tab. 6 Effects of different instruments and columns on relative retention values
(s ke X R EE(NARAS T Rb))
RTKg]/RM RTK?/HM RTKI’/RM RTKI\3/RI)]
Agilent 1260 Agilent EC-C 4 0.329 0.339 0.732 1. 109
Zotbax SB-C g 0. 331 0.334 0.737 1.113
Extend-C g 0.336 0. 341 0.734 1. 104
Agilent 1100 Series Agilent EC-C 4 0.324 0. 344 0.742 1. 096
Zorbax SB-C ¢ 0. 326 0.337 0.741 1. 094
Extend-C g 0.331 0. 343 0.739 1.118
FHE — 0.329 0.339 0.738 1.106
RSD/% — 1. 18 1.12 0.53 0. 86

2.5 #HamAAETME H6 AN, & “2.2.27
TR R EATH & 6 bl s, £ “2.17
T SRR SRR E 43 R A MR R R &2
TR S AR, 25R0E 7, A2 oy ki
SEME [ MXTRZE (RE) <3.0% ],

3 iFig

3.1 ARk & TREREREH 10 BR2jH
HEL, WTERR, HZRSANSBTEARNEEA
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7 SEANSEEESHENELER (mg/fL, n=6)

Tab.7 Results of content determination for various ginsenosides ( mg/capsule, n=6)

. ; ft=
5 Tk 181001 181002 190101 190102 190501 190502
ANZ BT Rb, PiRzN7S 0. 887 0.877 0.903 0. 906 0. 877 0. 896
AZ AT Ry, R LEAARES 0.303 0.298 0. 300 0.303 0.297 0.296
PINNS 0.296 0.292 0.294 0.296 0.293 0.291
RE/% 2.31 2.01 2.33 2.15 1.52 1.69
AZ B Re R LEZARES 0. 492 0. 494 0. 490 0. 491 0. 495 0. 493
N7 0.488 0. 489 0. 486 0. 487 0. 491 0. 490
RE/% 0. 81 0.91 0. 82 0. 81 0. 81 0.51
NS RAT RS e LEZIRS 0.132 0.132 0.135 0.133 0.133 0.135
PIRNS 0.129 0.128 0.132 0. 129 0.128 0. 131
RE/% 1.90 2.29 2.21 2.26 2.28 2.59
NS Rby R LEZIRS 0. 070 0. 068 0. 064 0. 067 0. 066 0. 070
PiRzR7S 0. 068 0. 067 0. 063 0. 066 0. 065 0. 069
RE/% 2.16 1.47 2.34 1.49 2.26 2.13
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