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Quantitative Analysis of 8 Major Ginsenosides in
Panax quinquefolium by UPLC-MS/MS
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Abstract: To establish an ultra-performance’ liquid ‘chromatography-tandem mass spectrometry ( UPLC-MS/MS) method
for the simultaneous determination of\8 major compounds ( Ginsenoside Rb,, GinsenosideRc, Ginsenoside Rb, , Ginsen-
oside Rb, , Ginsenoside Rd, Ginsenoside ‘Re;, Ginsenoside Rg, , Pseudoginsenoside F,;) in Panax quinquefolium. Using
Waters BEH C,g column (2. Limm x 100 mm,, I.7 jum) with a gradient solvent system of acetonitrile-0. 1% formic acid
in water as mobile phases ,flow rate:0. 25 mL/min, column temperature:35 °C. Multiple reactions monitoring ( MRM)
mode was used as deteétion'mode with electro-spray ionization (ESI) source. The retention time and detected relative a-
bundance of ion pairs were'used for qualitative determination,the detected peak areas of ion pairs were used for quantita-
tive determination..Under the optimized chromatographic conditions, good separation for 8 targeted compounds were ob-
tained. Satisfactory linearity was achieved with wide linear range and fine determination coefficient (r >0.999) ,the o-
ver-all recoveries weresranged from 95.65% -103.34% with the RSD ranging from 0.38% ~4.33% . It is the report a-
bout simultaneous analysis of 8 major ginsenosides components in P. quinquefolium by using UPLC-MS/MS method,
whichraffords highly sensitive ,specific, speedy and efficient method for quality control of P. quinquefolium.
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Table 1 LC-MS/MS parameters for 8 targeted compounds
&y R BR8] LR I EwETET HEfLAR T Tl g
Compound Retention time Ton source Parent ion (m/z) Daughter ion (m/z) Cone voltage (V) Collision energy (eV)
Ginsenoside Rb,; 2.64 ESI* 1109.5 325.1 25 22
Ginsenoside Rb, 2.79 ESI” 1077.5 459.5 80 50
Ginsenoside Rb; 2.79 ESI” 1077.5 945.5 80 45
Ginsenoside Re 2.07 ESI” 945.5 475.5 80 40
Ginsenoside Re 2.79 ESI” 1077.7 783.7 80 45
Ginsenoside Rd 3 ESI” 945.5 621.5 85 45
Ginsenoside Rg, 2.08 ESI” 799.4 637.4 70 22
Pseudoginsenoside F,, 2.8 ESI 799. 4 653.4 75 40
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Representative extracted mass spectrum of multiple-reaction monitoring (MRM) chromatograms of 8 targeted compounds
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Table 2 Calibration curves,linear ranges, LOQ and LOD of 8, targeted compounds

Analyte Regression equation Linear range (ng/mL) P LOD (ng/mL)
Ginsenoside Rb, Y =12.248X +8. 895 33.44 ~2140.0 0.9997 10.83
Ginsenoside Rb, Y =0.158X-7. 875 68.75 ~1100£0 0.9997 34.83
Ginsenoside Rb, Y =0.483X-14.73 41.2541320.0 0.9995 36.70
Ginsenoside Re Y =1.022X +4.994 37.19,~ 1190:0 0.9996 3.91
GinsenosideRc Y =0.879X-2. 463 35.31 ~1130.0 0.9997 6.55
Ginsenoside Rd Y =1.346X-10. 12 40.31 ~1290,0 0.9996 9.62
Ginsenoside Rg, Y =0.995X-5.472 33.75 ©1080.0 0.9998 8.51

Pseudoginsenoside F,, Y =1.425X-0.791 32.19 ~1030.0 0.9996 2.66
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R3 STWASEHFHMN(n=5)MBE(n=9)FEEREYZE

Table 3  Intra-day accuracy (n =5) ,inter-day accuracy (n =9) and recoveries of 8 targeted compounds
R 6 I v i HM H a] [m] i =
Sample Concentration (ng/mL) Intra-day RSD (% ) Inter-day RSD (% ) Recovery (% )

NS RF Rb, Ginsenoside Rb, 33.44 3.13 2.82 100. 35
1070 2.49 2.2 102.58

1712 2.11 1.69 98.15

A2 1H Rb, Ginsenoside Rb, 68.75 4.77 4.23 104.78
550 1.28 2.05 100:91

880 2.66 2.32 103.09

N2 R2H Rb, Ginsenoside Rb, 41.25 2.56 4.13 102.24
660 2.63 4.29 99.88

1056 3.04 2.74 95.95

A2 H ReGinsenoside Re 37.19 2.19 2:85 100. 88
595 2.5 3.16 95.65

952 0.21 2.43 103. 05

ANZ R4 ReGinsenoside Re 35.31 3.28 3.2 102.31
565 3.33 4.55 96.35

904 1.97 1.84 99.67

A2 i H RdGinsenoside Rd 40.31 4.28 3.93 98.49
645 2.35 2.63 99.21

1032 3 3.25 97.11

AZ AT Ry, Ginsenoside Rg, 33.75 4.63 4.06 98.56
540 0.86 0.79 102. 17

864 2.6 2.39 100.79

ANZ B Rg, Ginsenoside Rg, 33.13 3.79 3.29 103.34
530 3.57 2.9 99.35

BB F 848 3.57 3.11 99. 64
Pseudogi;s;l:id:F” 32.19 4.11 3.62 98.96

515 3.07 3.03 101. 84

824 0.56 0.51 99.57

x4 AFSHFIMASEEFHFHYEE(Mesn£SD,n=5)

Table 4 Determination ‘of 8 targeted compounds in P. quinque-

folium(Mesn £SD,n =5)

(7] P
Compound Content (mg/g)
GinsenosideRe 14.54 +0.87
GinsenosideRd 7.71 £0.50
GinsenosideRb, 43.90 £1.23
GinsenosideRb, 6.24 +1.80
GinsenosideRb; 4.34 £0.65
GinsenosideRg,; 1.71 £0.25
GinsenosideRe 2.72 +0.36
PseudoginsenosideF 2.03 +0.28

SRR (0. 1% ) T LBk 5 4% 757 I 25 73 /9 £
TR I 5 o & Rr 20 03 Y RAEUEE . SO F-AE
VRSHARA A R A 0. 1% f B R , LA 25 4% 13 0
A3 B RV AT TR

S 25 A OLAL T 1T, 500 8 R 23 Y
X IR AL AR SO wI/min A4 30 1 i B AR A
A8 3 a8 A A i T (DP) IR $3 fiE 2t ( CE) H
AR B 7 AR PR A R AHRE , Ve 001 5 1 e R E
FrEs T, SEB T MRM A 2 W I i £ 42 5 1
Xt o TR AT D 1y H) B 8 5 0 B 5, RAR A
TPy 73518 T W AR E , 3 iAE EST IE T kG
8 FEIY, NS A Re AZ R Rb, AZ R
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