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Abstract: Objective A high-performance liquid chromatography-tandem mass spectrometric method for the simultaneous determination of 15
ginsenoside compounds from Panacis Majoris Rhizoma (PMR) was developed. Methods A Waters Sunfire ™ C,5 column (150 mm x 4.6 mm, 5
um) was used for the separation. The mobile phase consisted of A (H,O + 0.05% HCOOH) and B (CH;CN + 0.05% HCOOH) using a gradient
elution. For the quantification of ginsenosides, the multiple reaction monitoring (MRM) mode of the mass spectrometer was applied and the
declustering potential (DP), collision energy (CE), and collision cell exit potential (CXP) were optimized to perform automatic on-line MS/MS
experiments during the chromatographic separation. Results By using the optimized method, the linearity range of 15 analytes was 0.000 9 to
2 952.592 3 ng/mL with more than 0.999 determination coefficient () of linear regressions, the detection limits of the 15 ginsenosides ranged from
0.003 to 626.554 ng/mL, the limits of quantitation ranged from 0.075 to 1 762.150 ng/mL, the recoveries of 15 ginsenosides in the samples were
98.15%—101.12% with relative standard deviation (RSD) that ranged from 0.82% to 2.15%. Conclusion The proposed LC-MS/MS method is
accurate and reproducible in accordance with TCM guidelines, showing high sensitivity, rapidness, and recovery. This method allows the assessment
of various ginsenosides in a single analytical run providing an innovative tool to control Panacis Majoris Rhizoma materials quantification.
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Table 1 Optimized MS parameters for 15 ginsenosides
G’ EY 5 B i A1) /min BT (mlz) FEF (ml) DP/V CE/V CXP/V
1 ANZ B Rb, 20.48 1077.6 783.6 120 63 9
2 ANZEAF Ro 22.59 955.5 793.3 120 63 15
3 ANZ 2 Re 14.57 945.5 637.2 125 56 9
4 ANZ B Rd 22.17 945.5 621.3 100 59 7
5 —LEF R, 13.71 931.3 637.3 140 54 16
6 ANZEAF Rg 14.56 799.3 637.2 100 34 14
7 IR =LA R, 23.88 793.3 569.3 150 65 15
8 P12 2H Iva 23.84 793.2 631.4 130 77 14
9 ANZ AT Rbs 20.46 1077.5 783.3 160 67 15
10 NS Rb, 19.95 1107.5 945.5 160 61 11
11 ANZBHF Re 20.40 1077.5 621.6 150 69 10
12 ANZEHF, 25.43 783.4 621.5 127 32 15
13 ANZ 2T Rh, 27.83 621.4 375.4 142 55 13
14 NZE1T R 25.43 783.4 459.4 180 57 17
15 NS 21T RE 14.54 799.4 475.3 150 56 18
13
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Fig.1 MRM chromatograms of blank solution (A), mixed reference solution (B), and PMR sample solution (C)

A\Z 54 Rb, 81.381 1 pg/mL AZ 1 Ro 2 952.592 3
ng/mL. ANZRFF Re 6.123 9 pg/mL. AZE1F Rd
26402 0 pg/mL. =-HE214F R 34.137 6 pgmL. A S

T2 Rgy 37.602 3 pg/mL ZRR =BT R 1652.5119
ug/mL. 7779224 IVa 13.725 9 ug/mL. NS EHf
Rb; 94.027 0 pg/mL. A Z 4 Rb; 12.226 5 pg/mL.
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ANZBFF Re 90.695 2 pg/mL. A Z 21 Rh, 0.887 2
ng/mL. ANZR2FFF, 20.856 7 ug/mL. AZ 1 Rg;
31.558 6 pg/mL. AZE4F Rf27.841 6 ug/mL FIIRA
XTHEAEL T4 CIRAF.
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S (WPEZGY 2015 R EEXF R TSR
MR IS v, FRECR TS M, A,
AR GE 250 £490.1g, BEEKE, &
HIEEHER T, KA 60%4 8 25 mL, R
Jii, 35 CHE AP (D)% 180 W, #i# 40 kHz)
45 min, JR%, FFRERTE, H 60% L EERN LI
KPR 4 °C AR B O 4 Ok 46 2T
Bt 10% G 7K B B0E AR, H5 4 mg/mL [1)FF
M. WA ELE T, LL12 000 r/min 2
AL» 5 min, 0.22 pm JEMGES, HELUEW, 1F ATy

ALK 5
25 frEfZk. KRHRFIESR

DA EARE SO RTIINT 5, S INAS [RMAFR TR
XA, 4% O 58 I s R A BT 4 R A T 5
Sy B (LOD, SIN=3) AliE &R (LOQ,
SIN=10). 45HEH LOD N 0.003~626.554
ng/mL, LOQ 4 0.075~1 762.150 ng/mL.

FES L “2.3 “T00 N VR A A, 7 A
FEEERRRRRE, [AARRERE, HEFFECN S uL, %M
6 8 AL T A AR IEAT I 5, LA TRIRA R AR KR
(V), BV KRR R OO 2R 2,
153 2155 o3 (R bR 2 77 R RN 2V ya I - 25 SR 0,
15 P2 FAE R IRIE 0.000 9~2 952.592 3 pg/mL
LVEVEEN, 7>0.999 6, 15 Rl HHIZTE L. 7
Ty PR A e B PR LK 2.
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Table 2 Linearity equation, range of determination with detection and quantitation limits results of 15 ginsenosides from PMR

G WEY AR r L MEE M/ (ugmL ™) b/ (gmL™)  E R/ (gmL™)
1 ANZ 2 AF Rb, Y=121990 X—19 973 09998  0.0081~1.6276 0.055 0.172
2 NZ5EH Ro Y=139 110 X+332 815 0.9990  29.5259~2952.5923 626.554 1762.150
3 NS Af Re Y=254 091 X—1 680.1 09996  0.0612~6.1239 0.126 0.373
4 NS A Rd Y=2.0X10°X4+93452 09994  0.528 0~13.201 0 0.025 0.075
5 “LEHR Y=133 150 X+493.2 09998  0.3414~17.068 8 0.042 0.083
6 ANZ B Re Y=20 304 X+560.3 09998  0.7520~18.8012 0.703 2.110
7 ZIR=-LBEFR,  Y=154850X—85310 0.9995  82.6256~1652.5118 0.595 1.785
8 ST IVa ¥Y=292 362 X+10 399 09995  0.6863~13.7259 0.357 1.030
9 NS 1Y Rb; Y=74009 X+6 583.4 0.9997  0.0094~9.402 7 0.075 0.215
10 NS AT Ry, Y=875336 X—12 176 0.9995  0.2445~12.2265 0.003 0.101
11 ANZEAH Re Y=55513 X+1471 0.9998  0.0907~29.022 8 0.038 0.212
12 ANZEHF, Y=45 735 X+8 389.6 09996  0.0209~4.1713 0.054 5.400
13 NZEH Rh, Y=10677 X+78.8 09992  0.0009~0.177 4 0.035 3.500
14 ANZ B Re; Y=62 082 X—2 616.2 09990  0.0316~3.1558 0.075 0.188
15 NZREAH Ry ¥=20300 X+504.63 0.9998  0.5568~27.8416 0.088 0.369
2.6 FEEEIRIE 28 EEEMHRAW
BRI “2.37 T NIRA N SRR, skt I A — R0 6 4 (k'S 20150602), % “2.4”

FE 6 Ik, FIRARTERT i BS54, BEATHS 25
EikE. 15 et AN S 51 RSD 7F
0.91%~7.94%, {1 B B[] f¥) RSD £ 0.07%~0.12%.
2.7 TREMIRIE

B[R] — A5 (S 201506020, 43 )T
FAJE 0. 34 64 9. 12, 24 h, WAL
JE 1) SIS A e AT W g, AN ) 52 A Y 06 1T AR
RSD fF 3.46%~5.55%, {& ¥ I 7] RSD 1t 0.04%~
0.12%.

TR I35 A & AR S, FR AR TV T e
(RIS A AR, WA R A NAR S, T
R SRR, S HE S N RSD
1.24%~2.71%, {58 W RSD 7E 0.19%~0.30%.
2.9 AR RIS

R BRI CIE RS 248 0.1 g, “TATFRE
9 o Fr AR MMAA YT 80%. 100%F1 120%7E
B2 B R0 BRI, F AN 7 VR T af 7 1R SIE B 2%
PERERE, AR B A NS Sk . SRR,
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A PRI IRE IR AE 98.15%~101.12%, RSD
9 0.83%~2.15%, BT IAHERA ST
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iR WK 3.

Fz3 IMHKFSHMP ISHEFLRSMVNELER (n=3)
Table 3 Determination for target 15 ginsensides in three batches of PMR samples (n = 3)

o %

s ABEHRy,  ABEHRo  ASEHRe  ABEIRI  ASEH Ry ABEIRb ASEHRD,  ABEHRe
20150601 0.06 26.16 153 035 0.12 0.05 0.16 0.01
20150602 0.06 2558 147 0.36 0.1 0.04 0.15 0.01
20150603 0.06 25.40 1.56 039 0.12 0.04 0.14 0.01

. TR H0%

s ABEF R, ABEHFR  ASEHRg  AZEBHRf  ZLEHR ZW=LERFR, M1BE
20150601 it/ 0.14 R T 0.99 0.06 44.14 10.84
20150602 it/ 0.14 R T 0.98 0.06 44,53 10.84
20150603 it/ 0.13 R T 0.94 0.06 4439 10.84
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5 um). Agilent 5 TC-Cg (2) #F (250 mm X 4.6 mm,
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It BE ) RN T H AT A R FRFE I3y . LAk &5 R %
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f i, SRR MERRRZ . RREE, RIHRhR
ESLIRE S S s 2 LR NI a5
S 3Rk
(11 VFEE, K5 BB, 55 s R0 el ik m] i i
ST TS 4 M2 E & (7], TPRIZhsE, 2014,
12(8): 796-799.
[2] Chan H H, Hwang T L, Reddy M V, er al. Bioactive

constituents from the roots of Panax japonicus var. major

(3]

(4]

(3]

(9]

[10]

LC-MS/MS method for
distinguishing between natural and artifactual compounds
[J]. J Nat Prod, 2011, 74(4): 796-802.

MR, 81 D, PP, A R 2R Hy, R
FEAE R &AL (7], AR, 2007, 15(24):
2597-2601.

PO, AEB R VR, GE BRT SRR R BUR
ERISEIRMTTT (], 58 =% BR5 244, 2010, 32(20):
2224-2227.

£k o B, EIUK, E BRTESMRRIRE G2
FEPE M ISSR 4r #7 [J]. b 2y, 2014, 45(17):
2525-2529.

M 9, RUGH, 6L, GE BT S A RB0EMARALER
FUBHT NI AR RE ML R T IVE ) [7]. BARTIRT B2 27,
2011, 38(20): 4235-4237.

SRARZE, X8 A, AdiBE, AF. BTSN U SABK
BOR B LT AL R AE T (0], P2 25 3 5 1l K,
2014, 30(5): 73-78.

AP, BEOK, A, GE BTSRRI
SELR AR I HLEI 0T 9T (0], h 2544, 2015, 38(6):
1230-1236.

MR ¥, E0OR. BRT S0 ARLIR AL HL-60 41
BB AR5 S 0 A E T BF AT (0], P E R EE 2y
FHE, 2009, 16(4): 278-279.

Song X, Wang W, Zhang X,

chikusetsusaponin IVa isolated from Rhizoma Panacis

and development of a

et al. Deglucose

Majoris induces apoptosis in human HepG2 hepatoma
cells [J]. Mol Med Rep, 2015, 12(4): 5494-5500.





