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Determination of 4 kinds of low content ginsenosides in Yiqi Fumai Lyophilized
Injection by HPLC
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Abstract: Objective To establish a method for simultaneous determination of four saponins (ginsenoside Rf, ginsenoside Rc
ginsenoside Ro and ginsenoside Rg,) in Yiqi Fumai Lyophilized Injection (YQFM) by HPLC. Methods The samples were
pretreated with the Pro Elut PLS SPE column. Waters symmetry C,; column (250 mmx4.6 mm, 5 pm) was used as the
chromatographic column; acetonitrile-0.05% phosphoric acid aqueous solution was used as the mobile phase for gradient elution; the
flow rate was 1.0 mL/min; the column temperature was 26 °C; the detection wavelength was 203 nm; and the injection volume was
10 pL. Results The linearity of ginsenoside Rf (0.008 96 — 0.224 mg/mL), ginsenoside Rc (0.009 84 — 0.246 mg/mL),
ginsenoside Ro (0.010 06 — 0.251 5 mg/mL), ginsenoside Rg, (0.002 61 — 0.026 1 mg/mL) was good; in the accuracy test (n = 6),
the average recoveries of ginsenoside Rf, ginsenoside Rc, ginsenoside Ro and ginsenoside Rgs were 93.9%, 91.8%, 97.4% and
87.8% respectively. The average contents of ginsenoside Rf, ginsenoside Re, ginsenoside Ro and ginsenoside Rg, for 20 batches of
YQFM were 0.233 3 mg/g(0.1952 — 0.271 1 mg/g), 0.438 4mg/g (0.3258 —0.497 1 mg/g), 0.739 6 mg/g (0.615 8 — 0.910 8 mg/g)
and 0.066 1 mg/g (0.038 2 — 0.087 8 mg/g), respectively. Conclusion The method is simple and reliable, and can be used for the
determination of four saponins in YQFM.
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Fig. 1 Chromatograms of sample solution (A), reference solution (B), and blank solution (C)
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Table 1 Regression equation, linear range, and coefficient of 4 kinds of ginsenosides

NS BH AR [ )75 e L PEVEE/(mg-mL ™) K RHR?
NS RAF RS y=3.703 72x10°x — 9 843.423 2 0.008 96~0.224 00 0.999 76
ANZEH Re y=2.59241x10°x — 6234.476 0.009 84~0.246 00 0.999 85
ANZ A Ro y=2.94128x10°x — 10 147.14 0.010 06~0.251 50 0.999 88
ANZ 21 Rg; y=1.28952x10"x — 453 0 0.002 61~0.026 10 0.999 90
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5 0.984 0 mg/mL N\ 2 2. 1F Re il & W = IR E N
1.006 0 mg/mL A\ £ 72 Ro fif % ¥ A 2K %N
0.104 4 mg/mL N2 2 H Rg Ml W, % H .

¥ 25 FR B A — it YQFM (3t 5 20170311) £
0.65 g & 10 mL & 1, MK RS % NN 0.896 0 mg/
mL A\ 2 2 Rffif % 7 0.144 0 mL,0.984 0 mg/mL
N2 B Re i %11 0.244 0 mL, 1.006 0 mg/mL A\ %
L Ro i #50.300 0 mL £110.104 4 mg/mL A& 2
H Rg, i % ¥ 0.200 0 mL, 5 il A 267K 2.1 mL Al
30% H A 7.0 mL AV R, AR AR “2.27 T A v
V38 1o T 2% b B AT 1) Pro Elut PLS [ AH A8 BUR: 7 #
VB, 422,17 0T €4 1% 26 AR A R AT I 5 , 10 3% 4 Ff
BHMEEETR: ASZE2HRALASETRGAS
AT Ro AN 2 2 R, 1 [A1 ISR T 418 5 51 A~
93.9%,91.8%,97.4% #187.8% , RSD 1543 5l N 3.9%,
1.8%,2.8% F112.9%.
2.9 HERNE

HY 20 4tk YQFM, 4% 8“2 2 TH” T J7 54 % 4 Fh A
5250 R VA TR AR VA T AR €217 T £
WS AT E R R 4R NS B S
BLERNE2, 20 YQFM h A S EH RS &
FIME N 0.233 3 mg/g(0.195 2~0.271 1 mg/g) , A
Z B H Re & &2 FH1E 4 0.438 4 mg/g(0.325 8~

0.497 1 mg/g) , NS EF Ro & 115 0.739 6 mg/g
(0.615 8~0.910 8 mg/g) , A= B 1 Rg, 1 &% & F 1
150.066 1 mg/g(0.038 2~0.087 8 mg/g) ,4 flt A\ Z
BHMWE S EFHMEN 1477 4 mg/g(1.174 9~
1.752 7 mg/g) »

F2 20t YQFMERMNEL R
Table2 Identification results of 20 batches YQFM samples
YQFM P AZ i H &/ (mg g ™)
e ABE ABR AZR ABE
HRf HRc FRo FHRg;
20161014 0.2312 0.4340 0.7398 0.067 2
20161016 0.2349 04550 0.7659 0.0713
20161102 0.206 0 0.3929 0.6860 0.0629
20161103 0.228 8 0.4384 0.7332 0.068 2
20161105 0.2313 04607 0.7939 0.078 3
20170501 0.2543 04762 0.7539 0.061 2
20170505 0.2273 04502 0.7891 0.068 7
20170512 0.1999 0.3788 0.6501 0.054 6
20170604 0.2711 04680 0.7691 0.0705
20170702 0.2647 0.4894 09108 0.0878
20170810 0.1952 0.3258 0.6158 0.0382
20170919 0.2497 0.4406 0.7724 0.067 1
20180103 0.2337 0.3835 0.6277 0.0507
20180201 0.2451 04414 0.7180 0.0536
20180305 0.2687 0.4971 0.7889 0.066 7
20180306 0.2066 0.4245 0.7291 0.069 1
20180502 0.2239 0.4676 0.7340 0.0754
20180507 0.2320 0.4317 0.7251 0.066 8
20180601 0.2567 0.4840 0.7418 0.076 1
20180611 0.2044 0.4289 0.7474 0.068 0

At

1.4723
1.5271
1.3477
1.468 6
1.564 1
1.5458
1.5353
1.283 3
1.578 8
1.7527
1.174 9
1.529 8
1.2956
1.458 1
1.6214
1.4293
1.500 9
1.4557
1.558 6
1.448 7

3 g
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YQFM J& £ it iy 77 5 BLAR 25 W il 351 3 52 AR AR
SEA I 77 AR 1 — Pl ep 24 R S R0 S IR B T
568 /00 I3 57 2R P 0 8 98 1) S R IE o DAL IR 5
O A BB S k® H X kgl 55 554K
A% 56E O 9 T 008 14 A o0 TH BEAS A5 T T 2% < B
A", K a s NS B2 EEIEHY
Ji, AR 25 B A R N S B AR DU RE A
A Co UL AE 5 e o JUL AR It A0 R 0o JUTL 200 i 25 3 R
T B EAEH , #) iz 0s IR PR 22 ol I 38 9 9
FIVEI7T , R B AN S 2 HE MR &% 4 &
Gy R IR ARG T 4R SIS I TR 95
BT R E AR EY RO YQFM H R B
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AH 2 EUAE S0 At 9 350O0T 4 Fil N 2 581 11 | R AN e it
R/

L3575 8 YQFM AL J7 4L A 4 Fb NS S 1 (R
FR R e 43 DL 30% R A D 3 TR G R o 32 AT
fife DR T Y QFM ALk i 11 43 HIORN 45 & B R 40 (1) 78
Gy AR . SR 0.5 mol/L 1 & S AL BN 1) 30% H B I
TR 30% FH BV V00 Mot A0 B, AN mT A 2880 22 B He v
R0 7 €0 3% B0 AN FLAT 4R B, T HL A O 2 [
AH A R SR BT W B B 4R I B2 R A AN
R R o SR FH FE I AT A A5 T[] A A5 HURE SEORL By
W B B e B 1 R SR Ry HEAT BT, HL 4 A R
3 AE B AR ) S e VR T, A R T ) SR R
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e, B AR EN R E — PR TS
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FRAT 5T B, LI R P B RE R B ) TV R B T
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5 pm) A i REURT Y 5 () €8 A O3 5 R SR L
U, B B N2 2 H Ro fI NS 2 Rg, 5 H4R

FRUE IR 7y B FE KT 1.5, B 38 bR 1 B S B AR 2035 =
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a3 5 BRI TE W AR 07 630 A2 7 = 4 A 2SR I 2kt I
] Sz B[ BF 0 5 B 22 N S R A3 1 (R 7 Ak
B b Ak BR L 45 R AW R B oF 2 S SR O W O
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