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Simultaneous determination of the content of ginsenoside F, and ginsenoside
Rg; in ginseng by high performance liquid chromatography

LUO Gong-Cai", PU Chang-Jun

[Nuspower Greatsun (Guangdong) Biotechnology Co., Ltd., Guangzhou 510920, China]

ABSTRACT: Objective To establish a method for the simultaneous determination ginsenoside F, and ginsenoside
Rg; in ginseng by antiphase high performance liquid chromatography (HPLC). Methods The sample was subjected
to high-temperature and high-pressure steam after sterilization treatment. Using 0.4% phosphoric acid water:
acetonitrile (90:10, V:V) as mobile phase, gradient elution was performed. The sample was separated by C;g column
(250 mmx*4.6 mm, 5 pum) and detected at 203 nm wavelength. Results Ginsenoside F, had a good linear relationship
in range of 8.46-84.56 pg/mL (r’=1.0000), the recoveries for spiked samples were 97.54%—104.28%, with the relative
standard deviation of 2.4%. Ginsenoside Rg; had a good linear relationship in range of 18.61-139.60 pg/mL
(r*=0.9999), the recoveries for spiked samples were 96.42%—102.25%, with the relative standard deviation of 2.0%.
Conclusion This method has simple and fast preprocessing, and chromatographic analysis can simultaneously
determine the content of ginsenoside F, and ginsenoside Rg; in ginseng (medicinal material), improving detection

efficiency. It can be used for batch detection of ginsenoside F, and ginsenoside Rgs in ginseng in the laboratory.
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(2020 AR —#B) . Hr AR AR SR E B K b5 #E (GB/IT
22996—2008¢ ASHh Zfp AS B ERIME WA @15-
AN L ) ) A e AR R S 0 Al A7l AR HE (NY/T
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1 #R5ERZE

1.1 MR5RF

NS A 380 A BRI A R A .

ABRE F(& 99.95%, 1S 180025-202203). A
Z AT Res(F@ 98.38%, % 180053-202111)( Lk
YR RA A, BEE . O (@S, SEEPHE A
wl); BERR (e, TNk ).

1.2 (UFE5E&

Waters €2695 330 F A (A BE AR 51 Al
PR AMGIN RS, 35 [ Waters A FR/A F); L9 240 AT 4R
HEE TR HTAA R HD); ES125SM 1432 —K
SE-ORSBE 0.01 mg, i1 Precisa {58 R R, 1.2 BEEEHL
(HAR T H Ak 2eAl); LDZX-75L s B IK
PRI BEST ST); 8~9 B2 MG IR (4 04T Ak
FHAGEA PR F); XR-Cg 55250 mm>4.6 mm, 5 pm,

M A ERHR AT FRA R,
1.3 XWHE
1.3.1 #emara#

B2y b4 3k B, P B BE ML OE A7 20 Al Bk B 22 R A
150~200 H MR 4R A B AR BOR S p 40 2.00 g B
50 mL 50, AR 40 mL, RS, BAREERK
AR, TR R 121 °C. FEJI2 0.11 Mpa FKI& 30 min
&, A E=ER, BUh, HPFEREZZ0E, #75, B, 7
EHIUEW, F 045 pm AHLIERE A IR SRS, A VR,
EHLAERE
1.3.2 AR/ £ 5 ik 04 B

(VbR A A5 VR A T

NS BAF Fr bRfER# W (845.6 ng/mL): AEHFRAZS:
AT By bRifEdh 8.46 mg, T 10 mL AR, MAERH
RS A, O REROTE AR 2, #55, S, .

AR R brUERE#T8(930.7 ng/mL): KIS
BAY Ry bRifEfh 9.46 mg, T 10 mL (925 & Y, MIAkAE 5 mL
PRPE A OO ERE ), HPRFEREZE, 75, Wi,
& Mo

(2)VR B B VA Y 1) T

MAS BT Fy G &I A S B Res briEfG
WA BIAER I 1.00 mL, 2.00 mL & F[H— 25 mL &
o, i EEE AR B2, R4, 1 0.45 pm A LI LT &
J&, LHLERE,

1.3.3 ‘mAaEiE ARG SMt

%R XR-C g (1542250 mm»4.6 mm, 5 pm); s
30 °C; fallge: A BRI IAGI AR o S METIES; 1 203 nm;
WEA: LL 0.4%BEER/KIEI: ZH5(90:10, V:V), BEEESEML; i
W 1.0 mL/min; #EFEEE: 10 pL; 3BSA70FE: 120 minP2, 48
VEAR PRI 1.

®1 BERREFR

Table 1 Gradient elution program table

i 18] /min 0.4%E R /K K /% LI 1%
0.00~30.00 90~90 10~10
30.00~36.00 90~70 10~30
36.00~45.00 70~65 30~35
45.00~70.00 65~69 35~31
70.00~80.00 69~50 31~50
80.00~110.00 50~40 50~60
110.00~115.00 40~90 60~10
115.00~120.00 90~90 10~10
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Fig.1 Ultraviolet spectra scans of two kinds of standard samples
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A BRI B4 A, WEREA B I RS R BORT
1.5, (HEAR/N, LA R MO, iR
1) XR-C g BRREIS BB RCR, MIhds SUBAR, BBl
BHE 9 XR-C g (250 mmx4.6 mm, 5 pm)VER4MHTHE, 343
AXFAS BT F, AAS BT Re brvEERAE 203 nm KAk
TGS, 5HRATRFIARAER IR 535 7% 81.703 min Fl
87.539 min I HFRIE, FEWAS BT F, MIAS BT R b
R 51 (18 2).
2.1.3 RSB B BLALFFH9 AL

HHA R R 1 20 -5 AR R U B RE 7 1 3k S A T %6
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Fig.2 Chromatogram of mixed standard samples
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Fig.3 Chromatogram of the negative samples
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Fig4 Chromatogram of the ginseng samples
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2.3 LML

SRR 1.3.2 W R AS B Fy WifEfE R
1.0, 2.0, 4.0, 6.0, 10.0mL F 5 H 100 mL &+, T
TAREL 1.3.2 T F (A AS BT R A& 2. 5. 8. 11,
15 mL B 52X B0 5 2 100 mL &4, HRBEEARZ
BE, A, AR R, SllbrERZL, BaASE
1 Fo LA S BT Res M7 123710 Y=3909.1X+334.27
Y=2802X-1300.9, H5&Z % r* 43514 1.0000.0.9999, fit
AL, NSRBI F 7R R 8.46~84.56 ng/mL YL I, 28
PERR R, AS BT Re ETRY 18.61~139.60 pg/mL
TEEIN, &t R R, FFERIER,
24 WHRFAMEZMR

B 1.3.2 TR MNRAAR R, 40l 3 fF(En
(SIN=3)F1 10 5151 H (S/N=10)75 A5 B N 07 116 e J38 v
TR, FALIERE, TR R TR v B B A R A A B
(limit of detection, LOD)F1E & B (limit of quantitation, LOQ).
MR ASBH F, MASBH Re BIKH RS0
24.90 pg/100 g, 44.13 pg/100 g, EEBRS351M 83.01 nug/100 g
H1147.10 pg/100 g, T ARG ER

2.5 RREMEW

WURHERE S, $MR 1.3.1 T F B9 07 s At S A,
FE R 1.3.3 T R @A, A BIFE 0, 1. 4, 8. 12, 24h
WAE, 6 YR E V& 1T AR (%) AH X A5 HE fl 22 (relative standard
deviation, RSD)ZM30 1.1%. 1.0%, % B fbiad ih v
FASREIT F, FIAS BRI Res £ 24 h WHHRFGE -
2.6 IEEEXLW

BRI 6 e N, H2 1.3.1 U FHRE, T8 6 ke,
FAZSET F, M AS BRI Rg; & M H RSD, L4
B 2, 3. 6 AT AS BT F, % RAAS BT Re,
R E RN RSDs 2510 2.7%H1 3.9%, % 5 1 A BT
PRAE 25 B
2.7 [EERSLIG

KRR 6 By BN BEOFES,, 43R 3 41, 43 Bk 25
TUAR . K 3 SRR AR S, #1301 T R 5k
Tt 6 (i, M, EA£fETRAS R
HF,MAZ R Re SR ARVEG &, 15 mkeR, 24
R 4. 5, WILIEREER, 76 3 MARFEBIKFET, A
SR AS B F, BULRTEE N 97.54%~104.28% ., NS

®2 ASEH RLBEEIRER(n=6)
Table 2 Precision experiment results of ginsenoside F, (n=6)
Fre Frietit/g T B A A /mL e /(mg/100 mL) IE L0 (mg/100 g) S35 1 /(mg/100 g) RSD/%
1 2.0154 0.17658 4.381
2 2.0138 0.17963 4.460
3 2.0473 0.18475 4.512
50 4.36 2.7
4 2.0951 0.18181 4.339
5 1.9961 0.16947 4.245
6 2.1307 0.17932 4.208
®3 ASEH RgHEBEEIBRER(n=6)
Table 3 Precision experiment results of ginsenoside Rg; (n=6)
e FRkERg Fi B A FU/mL W% /(mg/100 mL) I 4528 /(mg/100 g) P35 #:/(mg/100 g) RSD/%
1 2.0154 0.28683 7.116
2 2.0138 0.28149 6.989
3 2.0473 0.29293 7.154
50 6.91 3.9
4 2.0951 0.29591 7.062
5 1.9961 0.26090 6.535
6 2.1307 0.28210 6.620
F4 ABEEFERERIBLERN=3)
Table 4 Experimental results on the recovery rates of ginsenoside F, (n=3)
HURE ft/g B R /g Vbt /g i /g I /% -4 % RSD/%
1.0254 4491 21.14 66.00 99.76
1.0037 43.96 21.14 64.58 97.54
1.0585 46.36 42.28 90.45 104.28
100.0 2.4
0.9994 43.77 42.28 85.12 97.80
1.0705 46.89 63.42 110.81 100.79
1.0911 47.79 63.42 111.16 99.92
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*5 ASEF Rg; BEWERIILER(N=3)
Table 5 Experimental results on the recovery rates of ginsenoside Rg; (n=3)
Ik it/g B ALY /g Bt /g MR ug 44 /% SR % RSD/%
1.0254 70.86 32.58 103.22 99.32
1.0037 69.36 32.58 101.50 98.65
1.0585 73.14 65.14 138.60 100.49
99.3 2.0
0.9994 69.06 65.14 131.87 96.42
1.0705 73.97 97.72 170.23 98.51
1.0911 75.4 97.72 175.32 102.25

I Res B EIRFEHE N 96.42%~102.25%; RSD 454
2.4%. 2.0%. HICATEL, ASBESE TS Ak T A SR
fil NS AT By O BRI AT Res 97 BEAGIE HLATHE R
TR B

3 HFig5iTie

AHIFGT ST T W EERLA A 2508 B 40 83 (150~200 H),
25 10 R 2 PR R AL BERE i, FH R OB i 2 R sk e A
ZH ASRY F, MAS BT Ry Sk, L E R
TAEG )5 % — 2 MR Ab B IR B L, ki . A AR
B A e ) . 28T . AP, HHEAER
— KW R AR BB AR, FERL 0.4%BEBRIKIA T 2
W8 (90:10, V:V) iR shAHIES TR BE VRN, SE3045 R Bon, %
FIERWER . SR, S5IATHE ASEL T T AL,
fA] HLTREE, 4% TR R], SOARAR, RORE, RS
EHEHA.

(ODBEAS M L, Bikaira AR, AR5
HHA B R LIS 19 i, (R B AU ERAN Y, AR
WIS Ty e 2R FH B 43 A 20 16 20, (B 23 B i T AT AR 454K
ARt —HHE . ik, sk,

(2)AS WS iy 00 18 FH 28 I S A I 8 1 2R A G
MER, FH O ARG, LA BN EHOR A, A
W, ML=, KRR

YA 78 7 1 PP AR S AL B 2] 1 w8 IR 28 VK TH A,
fRTBR . MR, BLRSCIG BT AR G L B E R, AT 22
SR B T AR T R ZE VR K TR AR S 58, DAL A 14
4 U -
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