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UPLC-UV method for analysis of Ginsenoside Rg,, Re, and Rb, in Yiqi Fumai
Lyophilized Injection
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Abstract: Objective To establish a UHPLC-UV method for the analysis of ginsenoside Rg,, Re, and Rb, in Yiqi Fumai Lyophilized
Injection. Methods The determination was achieved on a Waters Xselect® HSS C,, column (3.0 mmx150 mm, 2.5 pm) with a
gradient elution system of 0.05% phosphoric acid solution-acetonitrile. The injection volume was 5 uL with detection wavelength of
203 nm, column temperature was maintained at 28 °C. Linear relationship, repeatability, intermediate precision, accuracy and
durability were tested. Ten batches of YQFM were selected and determined according to the method established in this study and the
HPLC content determination method in YQFM national drug standard (YBZ07062006-2009Z-2015). Results Ginsenoside Rg,
ginsenoside Re, Ginsenoside Rb, the linear relationship was good in the range 0f 0.019 37 — 0.387 40, 0.020 32 — 0.406 40, 0.050 00 —
0.999 90 mg/mL respectively ( > 0.999 9). Repeatability, intermediate precision, accuracy and durability meet the requirements of
quantitative analysis. There was no significant difference between the content determination results and the national standard
method. Conclusion The method can be used for the determination of Ginsenoside Rg,, Re and Rb,. Compared with HPLC-UV
method, this method has the characteristics of fast analysis speed and solvent saving. At the same time, it has the advantages of
economy and simplicity compared with UPLC-MS/MS method.

Key words: UPLC; Ginsenoside; Yiqi Fumai Lyophilized Injection; methodology

R TEIKGE T YQEMI R RIFER L QM5 B KL, AL 2 22 & R T 41,
AV A IR A A A R RS R BT PR IR T 0 55 R O SR B PR E R

Weks BEA: 2020-05-27

ESWE: RENRHIRITH (18YFCZZC00430)

FE—1EE: TMRA996—), 55, REN, KEARL W7 0N 55 . Tel: (02286342098  E-mail : wangbohao1996@163.com
FBIEESE : WEE19730), 5, IEmG TARIN BT 5 10 PR R T2 AP~ 3, Tel: (022) 86342096  E-mail: juach@tasly.com



+ 1588 -

“assaai Drug Evaluation Research B 4355 88 2020E8 8

OV T BN 1 22 0 THREAS T TS BH R R , 2L
BRI Y. £ YQEM R, 4L B ONFE 25, At
BEER AN FEREER S YQFM E X 24 i
Fr #E (YBZ07062006-2009Z-2015) 1 PL A & 2 #F
Rg,«Re.Rb, I & &l & 15 521 28 o 1 € & o7
48 br , FIRARAS I 77 V5 75 22 70 min, I R, F6 9%
W% . UPLC HA 7 frd BEAR RS 50, & 20t
5V SCHRAE ] UPLC-MS/MS 3% % YQEM o i) A\
AT PO E B EN  AFZ T VEACES A A
DAL FHPE H & A=A gt #2 v o PRk, Amit 55 4
B K 32 J1AS KT 6x10° kPa (1 15 RO €084
HEAT W 5, A5 AF o B 4% 1) S 00 = gR AT BRI v U
B 5E ORI RE
1 M

Waters Arc-2489 B = 2% W AH €4 15 A ; Agilent
1260-VWD 7Y = 280 HH €235 4% 5 Milli-Q Gradient %
8 Al 7K 45 s MS204TS 24 H1 ¥ 73 #1 K °F s XS105DU £Y
B BT R

NS R, 6o B Crp ] 4 24l A e T 9
Bt , #L5 110703-201933, i & 43 $0 97.4%) s A S &
H Re % I Crp [ £ 0 24 5k o B 9 B, it 5
110754-201626, Jii & 73 51 91.4%) s N\ Z 72 1 Rb, X}
HES Crp B 2 i A o B A B, 4k 5 110704-
201726, i &5 5091.1%) s YQFM CREE K + )1 2 U
Zilk 5 R A A, ik 5 20190910, 20190911
20190912.20200414.20200415.20200416.20200417.
20200418, 20200501, 20200502, 20200503) ; fi
IR (BH%BR, R gl s FRE CBR e, Bl 4l s £ M5 CGBR
L, Al s B Al K CH D o

Pk 1
| 2

—

TR 2
19

A SN

2 FES5%R
21 BEFHREAZEAMRE
Waters Xselect® HSS C,, i 41 (3.0x150 mm,
2.5 um) s FLBNAH : 21 -0.05% B R 745 WL, B 52 ok i P
FF W2 1R 203 nms kR 28 °Cs i EREAFRLS ul
R1 BEEBERE

Table 1 Gradient elution procedure

i %*Eiﬁ_i%/ 2% 0.95% IR
(mLemin ") B %
0~7.66 0.6 19 81
7.66~12.25 0.6 19—>22 81—>78
12.25~12.76 0.6—>0.5 22 78
12.76~16.33 0.5 22—>24 78—>76
16.33~17.86 0.5 24—>30 76—>70
17.86~21.95 0.5 30—>31 70—>69
21.95~27.05 0.5 31—>33 69—>67
27.05~28.07 0.5 33—>100 670
28.07~32.16 0.5 100 0
32.16~33.18 0.5 10019 0—81
33.18~35.73 0.5 19 81

fE EiRiE % T, NS B Rg,\Re.Rb, 5 H
FHARIE () 2 B8 B 25 KT 1.5, LR ISR B N & 2
Rg, W71 T30 000, 7% AR BEIR i 5 0T L
FORERASIINRR
22 REXRBAIAENGIE

F % RO i N2 B8 Rg, S mg NS B 1
Re 5 mg fl A Z 2 Rb, 12.5 mg, & 25 mL &+,
Jn R R N S B Rg, 0.2 mg/mL. N\ 2 2
Re 0.2 mg/mL 1 A\ Z 2 1F Rb, 0.5 mg/mL ¥ 18 & %
W, RIS,

| RO
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1-\Z 2 Rg;:2-AZ B 1 Re;3-AS 21 Rb,
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1 @A R RS R M. ZHE RN UHPLC Bk
Fig.1 UHPLC spectra of sample solution, mixed reference solution and blank solution
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Rg, 20 mg. A 21 Re 20 mg. A S 2 H Rb, 50 mg, &
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Table 2 Regression equation and linear range of ginsenoside Rg,, ginsenoside Re, ginsenoside Rb,

X HE b e MEYEE/ (mg-mL D EEWpE R
ANZ B Rg, 0.019 4~0.387 4 y=4 156 669.222 92x+1 582.546 93 0.999 995
ANZ B Re 0.020 3~0.406 4 y=3 424 383.608 22x+1 136.285 60 0.999 995
ANZ B R, 0.050 0~0.999 9 y=2 945 018.436 93x+4 977.678 70 0.999 995
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0.010%; [7]— A G2 fs ) [F) — A% 8 12 AH B — J& 1E 470
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0.450 0 mg) I AN Z 2+ Rg, 0.348 6 mg. A&

F ¥ Re 0.365 7 mg. A & = 1F Rb, 0.900 0 mg)
B O N2 23 Rg, 0.581 1 mg. A& 21 Re
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I B Y9 A7 78 2 57, fEAE IR N 23 °Ci, A2 2 1F R,
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Fig.2 UHPLC spectra of different particle batches chromatographic column injection
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Fig. 3 UHPLC spectra of sample injection at 23 °C(A), 28 °C(B), 33 °C(C)
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Fig. 4 sample chromatograms by UPLC(A) and HPLC(B)
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#*3 UPLCHMHPLCEMEHRPASETF R ASEHFR.ASEHFR HER
Table 3 UPLC and HPLC determination of ginsenoside Rg,, ginsenoside Re and ginsenoside Rb, in samples

ANZRBHFRg/(mg-g D

=

)
d

ANZRBH Re/(mg-g D

ANZB2HRb/(mg-g D

UPLC HPLC UPLC HPLC UPLC HPLC
1 0.620 8 0.631 5 03729  0.3783 1.6418 1.666 8
2 04866  0.4913 0.289 1 0.290 9 1.216 5 1.2348
3 0.453 8 0.460 5 02704  0.2725 1.165 4 1.187 1
4 0.500 1 0.503 6 0.296 7 0.298 1 1.193 5 1.207 7
5 04866 04931 02879  0.2921 1.1518 1.170 0
6 0.506 8 0.5117 0.303 5 0.3059 1.246 4 1.261 8
7 0.5144  0.5160 0.3084 03108 1.262 8 1.2843
8 0.503 5 0.508 1 0.3013 0.304 8 1.2183 1.236 5
9 0.5746  0.5806 03346  0.3385 1.2972 1.3202
10 0.536 9 0.5419 0.292 7 0.295 8 1.3322 1.3573

il bR HE (YBZ07062006-2009Z-2015) H 5 &3 52 J7
TR T R, A SRR L v, o TR ROR
B VA I ) e FR R 2O L (b 2 ) 2015 R
HPLC 38 U & B B 70V € 15 b R A2 202, R
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AT, SR (P B8 3R AR ARSI b A4 AR AN &R
G BEAR RS 25 2 DG L s a0 A5 b B2, (a3l 26
N AHOE M RS T TR T VR e
T AT g 4 R FH (] v B, A R EORHSORL AR AN 8] 1 €, 7%
FE 5 I L 3 5 5 €00 A A KR A2 B N PR R —
o A=K H Waters Xselect® HSS C,,(4.6 mmx
250 mm, 5 pm) B AT YQFM H A S 21 R,
Re. Rb, 1 & & 78 , i H 2 1% # Waters Xselect®
HSS C,(3.0 mmx150 mm, 2.5 pm) 3% F: 4 g4 ik
WIS AT AT

NARAIE % 77 ¥4 HPLC AX b g fa e iz 1T, H b
J5 e It ) f K ) B G AN ik 410 kPa, 22 5
R, % 0.6 mL/min 1E A B FE P B 00 40 46 M B
B BAEERR T VR R AR U R AR FEAS TR RS 8 1 A
(1358 Ft A A5 A R0, B B Aofs B BB R < B A
SR B/ R A A R =T P B3 T o< JER AR L 3L B/ i
FEARR, 85 b A 00t 5545 A i 50 B B e it A%
J¥ o AEBCEEA b, BRI IERE B DURE G 5 70 R0O8E 1)
Az IR S DUARAIE 43 B8 ROR 5 R 7 v o

AR 5 2 L 1 YQFM H A 2 2 1F Rg,- Re.
Rb, UPLC-UV i , 75 H Jii & 3 FE 70 [ 9 26 1 R 4,
I A5 it 1) B A o TG 8 R M T 4
o33 2 A M R, B R e 45 R E K AR Ty
SRR T s I = R v T AT 7Y = I
R ARG T, T 4 KR A WL
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