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[ Abstract ] Objective: High-performance liquid chromatography array mass spectrometry ( HPLC-MS)
method was developed for determination of the concentration of 10 different ginsenosides of different medical parts of
Panax quinquefolium , which collected from original habitat in Ontario of Canada. Method: Sample solution was
separated on a DIKMA diamonsil (4.6 mm X 250 mm, 5 wm). Acetonitrile-0. 05% phosphoric acid aqueous
solution and acetonitrile-0. 05% acetic acid aqueous solution were used as mobile phase and the flow rate through
the HPLC column was 0.3 mL +min ' and the entire effluent was directed to the mass spectrometer. The column
temperature was kept at 35 C and the UV detection wavelength was set at 203 nm. MS analysis was monitored in
positive mode. The conditions of ESI source were as follows: sheath gas flow rate, 10 L -min~'; sweep gas flow
rate, 10 L -min~'; spray voltage, 4.5 kV; capillary temperature, 320 °C ; capillary voltage 30 V. Result: All
calibration curves showed good linearity (r >0.999) within the test ranges. The average recovery of the method
was between 95% and 102% , RSD <2.68% . The concentration of single ginsenoside of root, stem and leaf was
quite different; that of Re and Rb, of root and that of Rb, and Rb; of leaf was higher than others; that of stem was

lower than that of root and leaf, moreover that of some samples of leaf was higher than that of root. Conclusion:
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The method is simple, accurate, replicate and suitable for the determination of P. quinquefolium. It is suggested

that the leaf of P. quinquefolium can be used a new resource of ginsenoside.
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(4.6 mm x250 mm,5 pm),Ji# 0.3 mL-min ",
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TE = o,

FEdE 20 pL, il 35 C, kil 9% 4 203 nm, i 2 4
HPLC 4y #iF 5 A (2 H5) 1 B (H,0-0.05%
%), HPLC-MS" 43 #r ity A (Z iF) A1 C (H,O0-
0.05% £ 12 ). ¥BEEVEWLFE )Y (0 ~5 min, 20% ~
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K% R E P 530 ) Be B 1 mL 43 555 Re, Rg,,
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2 10MASEHFNEMERITSFESE LOQ,LOD

AZ BT EVEY H e ZE/R? LA/ pg LOQ/ ng LOD/ g

Re Y =9 294, 8X +33 473 0.999 9 0.58 ~11. 68 0.007 2 0.001 8

Rg, Y =15 492X - 14 884 0.999 8 0.043 ~2.72 0. 022 0.010

Rb, Y =13 293X +94 629 0.999 4 0.12 ~21.2 0. 042 0. 022

Rf Y =18 653X +311 193 0.999 6 0.07 ~21.2 0. 040 0.018

Re Y =15 200X +31 152 0.999 8 0.11 ~5.64 0. 056 0. 028

Rb, Y=13 843X -3 610. I 1 0.24 ~9.4 0. 094 0. 042

Rb, Y =13 873X - 12 351 0.999 5 0.059 ~19. 6 0. 058 0.019

R, Y=19 199X +13 628 1 0.24 ~9.4 0. 047 0.019

Rd Y =14 852X +73 277 0.999 8 0.96 ~9.6 0. 048 0. 024

Rg, Y=19 941X -3 106. 1 0.999 9 0. 059 ~0. 39 0. 029 0.009 8
2.4.2 KEWBEAER ORGSO MRS, % 2L R ®3 BAFSHASERHMERKER
5%, 4 (o3 0 0 TRV ARE Y RSD, 25 5L 10 Fp A gy TEAREMAME WA ECK FHERSD
Z B B RSD 4y 5k 1.26% , 1.75% , #ht/mg  /mg  /mg /% WK% /%
1.13% ,1.55% ,0.95% , 1.88% ,0.89% , 1.31% , Re 5.304 0.584 5.878  98.30  98.03 1.37
0.78% ,2.01% , R WIKS % & R4, 5.304  0.584 5.883  99.20
2.4.3 BUEMEIRE  HORE SR A O7 B R a0 0ss ssm o720

W, 53T 1,3,5,7,12,24 h Pyl 06 T AR, 25 SR BR
REGI BN Z BRI, Rg, ,Rg, 4, Hx 7 M AS 2
T B9 16 T B RSD 43 % 0.83% ,2.12% ,1.21% ,
0.69% ,1.48% ,1.62% ,2. 04% , 3 W B 5 4 5 1

5.304 0.584  5.866 96. 30

5.304 0.584  5.885 99.50

5.304 0.584  5.875 97.70

BL4T Rg,  0.232  0.136  0.365 97.90  95.80  2.68
2.4.4 FEMRE BRI —RELL S By, FRRE B & 0.232  0.136  0.360  94.35
Jr A, I 0 T AR, 45 R BR ORI BN S 0.232  0.136  0.362  95.30
Rf,Rg,,Rg, A, HAx 7 Fh NS 247 0 1H FL RSD 43 0.232  0.136 0.368 100.10
WK 1.06% , 2.23% , 0.71% , 1.37% , 1.59% , 0.232  0.136 0.360  94.20

2.05% ,1.94% , KW HZTER L.

2.4.5 ARG RS EE AR AN TS
Z [ —FEhh 6 i (NS B H 5 &3 54 Re 10. 608
mg-g ' ,Rg, 0.464 mg-g ' ,Rb, 16.757 mg-g ', Re
5.759 mg-g ',Rb, 0.768 mg-g ', Rb, 1.638 mg-
g ' Rd7.584 mg-g '), B 0.5 g, /imA 584,136,

0.232 0.136  0.359 93.50

Rb, 8.378 5 1.06 9.485 104.40 102.12 1.82
8.378 5 1.06 9.457 101.70
8.3785 1.06 9.465 102.50

8.3785 1.06 9.431 99. 30

1 060,282, 470,980,480 mg- L~ [y % HE 5 f 4 W 4% 83785 106 9467 10270
1 mL, #2 A3 A8 5 2 i A sl o v i, 4% Bk 8.3785 1.06  9.427  98.90
{0358 )5 R AT B L 4 R W3R 3, Re 2.8795 0.282 3.156  98.10  96.42 1.79
2.4.6 VHVES ARG AS BT SENE  PHE 2.8795 0.282 3.149  95.40

ASC, 00 5 0 T AR, AR [0 0 5 AR T SRR AL P NS R
9 o IR B0 ML P 2 R R R AL 10 Fif A2
R LR 4 R AROROH 3 P UL L

2.8795 0.282  3.158 98.90

2.8795 0.282  3.146 94. 60
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AR AR ER
EE/mg /mg /mg /%

S5 1E RSD
I %/ % /%

2.8795 0.282  3.148 95.20
Rb, 0.384 0.47 0.854  100. 00 96. 84 2.31
0.384 0. 47 0. 848 98. 65
0.384 0. 47 0. 837 96. 40
0.384 0.47 0. 827 94.28
0.384 0. 47 0. 840 97.10
0.384 0. 47 0. 829 94. 60
Rb, 0.819 0.98 1.813  101. 40 99. 03 2.46
0.819 0.98 1.805 100. 60
0.819 0.98 1.784 98.50
0.819 0.98 1.793 99. 40
0.819 0.98 1. 745 94.50
0.819 0.98 1.797 99. 80
Rd 3.792 0.48 4.263 98.20 98.33 1.75
3.792 0.48 4.254 96. 20
3.792 0.48 4.261 97.70
3.792 0.48 4.269 99. 50
3.792 0.48 4.277 101.05

3.792 0.48 4.259 97.30

i 3 XA R 2 ER AL P 2 b NS BT A
W52k B : PG T 2 AR ZE R 3 R A B S
Rf,Rg, ,Re, s AS R AEA R FAL & 8 22 R B A A
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A TRA XS B. 34E4E 5 HRIWVEHES
C. 34T ARWIEHESZE;D. 4 48E 6 HRIIVEHESR;
1. Re;2. Rg, ;3. Rb, ;4. Rf;5. Re;

6. Rb, ;7. Rbs ;8. Rg, ;9. Rd;10. Rg,
1 AEBLEESSEREEIE

Z 84T Re 76 M FIAR th #8019 & i fE AR g
K] 10.66 mg- g™, £ 2K N F ARG A S R
Rb, ,Re,Rd ZEMR & B3¢ &, 1l Rb, , Rb, 78 0y
T TR RAR, RT LA SRR PR T S A
R SFM AE R NS BT Rb, ,Rby BB,

(P EZ58)2010 AEMULE , TUHES M & A S
21 Re,Rg, ,Rb, & B A <2.0% , AL 5 h i
WE R 3 AR 4 AR A VEEES P IX 3 S B iR
BT 2.0% KB AR,

®4 EHESTAEBLI0MASETHEE mg-g !

No. Re Rg, Rb, Rf Re Rb, Rb, Rg, Rd Rgs SR
S1 8.839 0.18 / / 1.156 5. 668 24. 496 / 18.011 / 58.351
S2 6.339 1.273 0.773 / 1.29 3.682 15. 389 / 10. 884 / 39.63

S3 2.603 0.108 / / 0.243 1.207 4.326 / 2.507 / 10. 994
S4 7.582 0.227 0.461 / 1. 436 3.015 17.56 / 13.28 / 43.561
S5 2.242 0. 046 / / / 0. 157 1.996 / 2.678 / 7.119
S6 1. 685 0. 065 0. 445 / / 0.207 2.231 / 1.129 / 5.762
s7 3.254 0. 063 0.388 / / 0.218 2.672 / 2.665 / 9.26

S8 2.203 0. 039 0.329 / 0.227 0.918 4.713 / 2.237 / 10. 666
S9 9.573 0.246  14.683 / 5.929 0.788 1.617 / 4.616 / 37.452
S10 10. 66 0.592  15.783 / 5. 949 0. 674 1. 689 / 10.23 / 45.577
S11 8.939 0.28 12. 425 / 4.793 0.539 1.429 / 3.515 / 31.92

S12 10. 608 0.464  16.757 / 5.759 0.768 1. 638 / 7.584 / 43.578

TE PO PR S oA 3wl i R AR AR A I 2
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