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[ Abstract ] Objective To establish a liquid chromatography-tandem mass spectrometry (LC-MS/MS) method for the
determination of ginsenoside Rh2 (GRh2) in plasma of mice, so as to provide preclinical data support for the pharmacokinetic
study and application of GRh2. Methods C57BL16 mice were given 7.5 mg/kg GRh2 by gavage. After administration, 0.03
mL of whole blood was collected at 5 min, 10 min, 15 min, 30 min, 1 h, 2 h, 4 h, and 8 h. Then, the whole blood was centrifuged
and the serum was treated with 0.1% formic acid acetonitrile, dried by nitrogen (40 ‘C), and redissolved with 50.0 puL
50% methanol solution containing 100 ng/mL diclofenac sodium. After vortex mixing for 5 min at room temperature, it was
put into the automatic sampler for sampling analysis. The chromatographic column was Waters BEHC 5 (2.1 mm X 50.0 mm,
1.7 pm), the mobile phase was aqueous solution containing 0.1% formic acid and acetonitrile solution containing 0.1% formic
acid at a flow rate of 0.60 mL/min, the column temperature was 40 ‘C, and the injection volume was 1.00 pL. The electric
spray ion source, positive ion mode and multiple reaction monitoring mode were performed. A standard curve was established
to calculate blood drug concentration. The blood drug concentration-time curve was established according to the blood drug
concentration, and the main pharmacokinetic parameters were calculated. Results The linear range of the standard curve

of drug containing plasma was 100-40 000 ng/mL, and the correlation coefficient (») was 0.996 0. After internal standard
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normalization, the matrix effect factors of GRh2 were 1.09, 1.06, and 1.00 (between 0.8 and 1.2), indicating no significant
matrix effect. The precision and accuracy results showed that the average measured concentration of GRh2 samples at each
concentration level was 103, 333, 23 800 and 35 000 ng/mL, the inter batch standard deviation was 6.47-1 120 ng/mL, the
inter batch relative standard deviation was 1.5%-8.3%, and the inter batch accuracy deviation was 93.3%-111.1%. The long-
term stability, short-term stability, repeated freeze-thaw property, and extraction recovery rate of GRh2 were all good. The
pharmacokinetic parameters 7, and C,,, of GRh2 in mice were (1.42+1.01) h and (1 251 £495) ng/mL, respectively,
indicating that the absorption and utilization rate of GRh2 in vivo was high and GRh2 had good drug performance.
Conclusion The established LC-MS/MS method is accurate and reliable, and can be used to determine the concentration of
GRh2 in mouse plasma and study its pharmacokinetic.

[ Key words | ginsenoside Rh2; liquid chromatography-tandem mass spectrometry; pharmacokinetics; plasma
concentration

[ Citation ]| XI X, DING X, FA J, et al. Determination of ginsenoside Rh2 in plasma of mice by liquid chromatography-
tandem mass spectrometry[J]. Acad J Naval Med Univ, 2025, 46(2): 268-272. DOI: 10.16781/j.CN31-2187/R.20230111.

NS4 Rh2 ( ginsenoside Rh2, GRh2 ) J&Hzh
NSEMEY I — A ROy, BA 2R AP
T RE. 7E MR 5, GRh2 RE 1 R 2 iR
I S L R 1 Rk, I 2 50R /R -
PG A ERK LA Y 2 35, DT 400 ot 968 440 L 114 3
. R, IS S A T
k2 . GRh2 ¥ RS 1 1 42 R I T 1 %
AR /N R 2/ i35 05 s At S e RO T
FE0 1M AR, GRh2 B T LR AVEHY 4h, i i
W DHELFLEIL . B TR, RN R
GRh2 36 BA B AR s 05 S Ve AT . B,
M NS BAT MR E R HGER L, T IE R
R P e 2 PPN IR #7 N 2t
FLEEXPEANSR, 75 AR T8O (3% R 5 vk
(liquid chromatography-tandem mass spectrometry,
LC-MS/MS ) {5 IfiL 3¢ h 25 Wy e £ (g S g v, HoAE
587 1) B 22 4 vt v B2 TR 2 R s
AN BARA B 1 2508 12215 L

AW LC-MS/MS Ml /N UL GRh2
&, 73Hr 7 GRh2 e/ RN Y 25080 12 24,
7 GRh2 fil R SR B8 S0 Fr

1 FHEMER

L1 MHE, HafeX A MIX-200 ZfLiRTERS
LRI AL ( 1) ARRAE ], MX100-4A
WL RIRG o (DU BB AR R] ), LC-30AD
WHHZE . CBM-20A il #% . DGU-20A5R(C) i UL
CTO-20A #E IR A ¥ H A By H S |l 72 e SR
SIL-30ACMP H 3fj # # &% i & Triple Quad 5500+
Jt % 4% (2€ [# Applied Biosystems 2 &) ) , i i

FL IS 55 B - U A T R VA €3 20 5 5 TS A
T B R S BOBCHE b PR A4 Analyst 1.7.2 (38
[= Applied Biosystems v ] ) #1 Watson LIMS Version
7.6.1 ( 3[E ThermoFisher A ] ) .

GRh2 ($25 G12911, 4l =98%) W H &
T RAEMRHCABRA T ISR PR A&
JeTFIR LA RRA A g P Rl B 2 BGRA
BRAE (1) 5 ZKChalifbok; WSS A L
1 BAMPHEA BRA R, S EE 25 et
FEBESEE, Al N 100%.
12 ZHzvataeith miEis
121 &3 &% @ik Waters BEHC (2.1
mmX50.0 mm, 1.7 um) ; WahAH: 0.1% H iR /K
PN 0.1% IR M5 ik : 0.60 mL/min;
HElR: 40 C; FEHFEAR: 1.00 pL.
122 Ui WBZEE TR, EE L
Z W s B IR % T 5 500.00 V, B
U8R B2 . 500.00 'C; KA A 40.00 psi (1 psi=
6 894.8 Pa) ; M. 7.00 psi; R R AN HE .
2 min; JI %4> BT GRh2 B 25 5 F K L if 46 fig
1 W B 56 3 ) B E S 50.00 V., 15.00 VA
623.700/587.400, 43 B WS 55 R £ BsF 43 3l 3% 2 Ky
100.00 V., 26.00 V F1 296.200/215.000.,
1.3 mwegies) PGSR GRh2 frifEd, ZiE
JEAAE T e R T EE, HIFSE AR 1.00 mg/mL
(G BV . 50% FP /K %5 VRO B¢ GRh2 i 75
W, AR hR e R S AR WO R Sh TARA
W, AEAET—20 CBm BB IR . b o R
TAEB WM EE 43524 1 000, 800, 200, 100, 40.
10, 4. 2 pg/mL; JFUFEFE S TAE WO B 530 R



.« 270 -

MR 20254E2 H, 46 3%

750, 500, 6. 2 pg/mL.

WG s () RCE S BREbR i i, SR AGRMT
SEARV T H B, HIAS R 1.00 mg/mL B it
UL T R B AU o B M A VI A5 I
TAEW# (100 ng/mL ) , iffFT—20 CH&MF T i
B B
14 %5 hikE 3 HMEECSTBL6 /N RIK
HEAAEYRHE (B ) ABRAR [ A r=1Fn]
WE 5. SCXK (') 2022-0004] , B #& 7~8 i,
NRIEEE 12 h, HHKK, FREC 10 mg GRh2 24
Yy, Wi 0.25 mL 1Y TG K T 254 58 v
fi#, B 9.75 mL A= B £L /K BE il 5% 1 mg/mL (1
MW % 7.5 mg/kg MIEMEB AL, M THAR
Smin, 10 min, 15 min, 30 min, 1 h, 2h., 4h.

55¢

S50

451

40t
35 I 698.4-

304.1

623.7

4452

30 I 3712 4044

HREE/(X 10%

50.3 605.5 6

5
587.5. i
4884
d sdos  5R2 593 6?#6
2| | 48 0, 4 sfio7 / 3
i kAN \u

0 n n n n n n n n I 1
300 340 380 420 460 500 540 580 620 660 700
JBifi Lt

301 1182

296.2

1393 1803

HREE/(X 10%)
=

52

TEP | bas 2e0kd 301 -

I T PN T L L h w Lk .C

0 70 90 110130150170190210 230250270290310330 350
Bt e

A

8 h B AE /N ERHR A5 SR AR AE 1M ZY 0.03 mL, &
TR ECE T, 3000Xg =0 5 min,
BB, BES—EOE T, TR,

1.5 s AFRATAR  H10 uL2F HII3E, A
190.0 uL 9 0.1% H R LG, FE|RAM T iR
BEIRAIZY 5 min, 4 ‘CF 3 000X g &.0> 5 min, ##%
150.0 pL IEHE 96 FLER W Mit, £A < (40 C)
W JE F 50.0 ul 1) 50% H S KA TR 1%, TRTETR
75 min J5 HEFE T

1.6 Sk AT HWEZ B R IE R TR,
Q1. Q3 &H i Tl kIR T T [M+H]™
W, PP [MA-H 20T P B T A
T, UL T, SR W H A R sk 4 R i
BT

601 587.4
55¢
50r
45r
40} 605.4
35¢
30+ 624.2
25¢
201
151
101

HREE/(X 10%)

425.5

121 97> ‘ #7- 1 B 1,71 =

B
50 100 150 200 250 300 350 400 450 500 550 600 650 700
S L

35¢ 2782

2152 2062

HREE /(X 10%)
3

2141
1493 2051+
A . L Ay

|
=2 s, | D

50 70 90 110 130 150 170 190 210 230250 270 290 310
S L

84 2416

B 1 GRh2 XSS5 E s A0 B B
A:GRh2 ARFES T T ] s B: GRh2 BB IRISIA] ; C . USRS FIRENAN R B T 6] s D UGS S RAN A B IR 1% 4] . GRh2: AZ

FAFRh2.

1.7 FxFHER

171 AR & B E/NBRUISCE 0y, 43 30m
A GRh2 FrifE# W, R B 43 5124 100, 200,

500, 2 000, 5000, 10 000, 40 000 ng/mL, #%
1.5 97 PR E AL BRS VE LC-MS/MS 2341, A GRh2
SNARIEEmRUAE R Y. 25 X (ng/mL)

VELEPERNE, BIAPRERL (BRER TR 1/X°)

159 b5 o h 48 7 5 Y=3.28X10°X—6.69X 10"

(r=0.996 0) , 455 3B GRh2 Il 3¢ 5T & K i v
JEFE 100~40 000 ng/mL 5 [l P 5 06 i AR 1 56 &R
R, Ei TR 100 ng/mL (f5ME=10) .
172 HE R HEEEUGE 9728 58] £ AH D
WeRE O 2 RS (300, 25000, 37 500 ng/mL )
AKACIMIEAE &, B 6 4y, 4% 1.5 15 kR b 3
JEfE LC-MS/MS 731 . &5 R, (%, . sk
T GRh2 PIFRIE— PR3 B 143910 1.09



WFELER AR 202542 H, 4 46 %

e 271 -
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