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Simultaneous determination of sixteen ginsenosides in Panax ginseng and its
preparation by HPLC
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Abstract: Objective In order to evaluate the quality of Panax ginseng and its preparation, a simple and accurate HPLC method for
determining the contents of 16 ginsenosides from P. ginseng was established. Methods The chromatographic separation was
achieved on a Cig column (150 mm x 4.6 mm, 5 um) using a mobile phase made up of acetonitriec and water at a flow rate of 1.0
mL/min. The detection wavelength and column temperature were set as 203 nm and 35 ‘C, respectively. Results Sixteen ginsenosides
(Rgi, Re, Rf, Rby, Rgy, Re, Rb,, Rb;, Fy, Rd, F,, Rg;, protopanaxatriol, compound K, Rh,, and protopanaxadiol) were separated at
baseline with good linearity (» > 0.999 0). The recovery rates were 95%—102% (RSD < 2%). Conclusion The method is simple, fast,
accurate, and could be applied to the quality control of P. ginseng and its preparation.
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1—16-ginsenoside Rg;, Re, Rf, Rb;, Rg,, Re, Rbs, Rb;, Fy, Rd, F, Rgs, protopanaxatriol, compound K, ginsenoside Rh,, protopanaxadiol

&1

RBENBRAEREIZE

Fig.1 Chromatograms of mixed reference solution and ginseng samples
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IR IR 16 P NS BT IR EE 730 A
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Table 1 Regression equations with correlation coefficients of ginsenoside monomers

NS B tr / min [RI= TR r LR/ pg
Rg; 35.744 Y=2.771 874X 1075 X—4.709 822X 107> 0.999 8 0.40~20.0
Re 37.706 Y=3.029 359X 107°X—3.870 053X 107> 0.999 7 0.38~18.8
Rf 51.174 Y=2.460 955X 10°X—2.056 733X 10! 0.999 5 0.45~224
Rb; 54.133 Y=3.368936X10°X—1.068 663X 10! 0.999 7 0.40~20.0
Rg, 55.108 Y=2.620051X10°X—1.166 935X 10! 0.999 6 0.39~19.6
Rc 56.263 Y=4.221176X10"°X—9.289 365X 107> 0.999 7 0.38~18.8
Rb, 59.083 Y=3.691 457X 107°X—4.134 659X 107> 0.999 6 0.38~19.2
Rb; 60.089 Y=4.738 287X 107°X—8.241 088X 107> 0.999 8 0.38~19.2
F, 61.493 Y=2.077327X10°X—1.211 993X 10" 0.999 7 0.45~22.4
Rd 66.602 Y=2.928 376 X 10"° X—6.599 688X 107> 0.999 7 0.35~17.6
F, 78.779 Y=2.377302X10°X—2.065 956 X 10" 0.999 4 0.34~17.2
Rg; 81.297 Y=1.746 247X 10° X—2.858 238 X 107! 0.999 1 0.40~20.0
NS = 83.391 Y=2.942 008 X 10° X—2.534 155X 107! 0.999 5 0.42~21.2
compound K 87.040 Y=2.094 061X 10°X—2.301 267X 10! 0.999 3 0.38~19.2
Rh, 88.351 Y=2.114 300X 10 X—2.282 383X 10" 0.999 4 0.42~20.8
YN 101.596 Y=1.079 770X 10° X—2.852 037X 10! 0.999 0 0.38~18.8
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ANZ B4 Rg;« Re. Rf. Rb;. Rgy. Re. Rby. Rbs.
Fi~ Rd. Fo. Rgs. JRAS =E. compound K. Rh;.
JRNZ ZBER AR B 43 51 4 0.15. 0.25. 0.10. 0.10.
0.20. 0.25. 0.28. 0.32. 0.25. 0.30. 0.24. 0.31.
0.30~ 0.10. 0.075. 0.20 pg; AfEHELLN 10 1, Wl
A ANZHEAF Rgi« Re. Rf. Rb;. Rgy. Rev Rbss
Rbs. Fi. Rd. Fp. Rgz. JR AZ =, compound K.

Rhy. JRAZ ZRERE R4 504 0.40. 0.70. 0.25,
0.25. 0.55. 0.70. 0.78. 0.80. 0.70. 0.75. 0.68.
0.76. 0.70. 0.25. 0.145. 0.55 pg.
2.6 FEEEIRE

PRI 2,17 TR A, 43 il B0 R
20 pL, E|HIFE 6 Ik, AZE1F Rgi Re. Rf,
Rb;. Rg. Rc. Rb,. Rbs. Fi. Rd. F. Rgs. Jil
ANZ =, compound K. Rhy. JRAS G
[1) RSD 7351 4 1.12%11.54%.0.65%- 1.36%+ 1.43%.



2012+ XX

Chinese Traditional and Herbal Drugs %% 453 35 143 20144£7 A
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JE N2 = BE T3 501 RSD 233 0 0.12%- 1.25%-
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BT RICR (RSD) 4305114 98.56% (1.25%)
99.60% (0.83%)+99.97% (1.73%)+ 95.92% (1.23%)-
97.60% (1.73%)+ 98.50% (0.79%)+ 96.40% (1.10%)-
100.25%(1.30%)+96.29%(0.75%)98.56%( 1.62%)-
99.65% (0.73%). 101.21% (1.29%); A2
ANZ 217 Rg). Re. Rf. Rb;. Rgy. Rc. Rby. Rbsy
Fiv Rd. F, PP AICR (RSD)Y 435104 98.69%
(1.33%).99.10%(0.95% ). 100.35%( 1.82%)96.60%
(1.30%).96.90%( 1.87%).100.02%(0.84%).95.21%
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2 =, compound K[> [H[ 2 (RSD) 435k
99.86% (1.76%)+ 96.50% (1.16%) 97.40% (1.83%)-
99.26% (1.04%)+ 94.50% (1.33%)+ 98.29% (1.14%)-
97.46% (1.03%)+ 98.49% (1.35%). 97.78% (1.03%);
AWK NS 2 Rgi Rfy Rbys Foy Rgss JRA
Z =W R (RSD)DY 409 99.88%
(1.53%). 100.74% (1.81%). 96.82% (1.31%).
100.73% (1.17%)+ 96.3% (1.11%)+ 98.06% (1.5%).
2.10 #H&ENE

BUEMIZ . NSZ2Em. AERKEL AR AR
AR £ TV A SRR, % €217 T 4%
PERERE SN AT, AR S P (1A 7 R VT 5 16 R NS
(o4, WK 2.

3 itig

ARSI W R E NS 16 F A BT
(7735, B T —88 WA ah, N T AS2H Fi.
Fov Rgy S5 —SCRiA7 B M, AR LRI
S NS BTN E, W] DA S22 RS
Ft A BN E. 87K, AShEH 12 7A
Z%E4F Rg;« Re. Rf. Rb;. Rgy. Rc. Rby. Rbs.
Rd. JRAZ =, Rhy. JRAS ZEE, KA
Z 8B4 Fiv Foo Rgs. compound K, 1 AZ 2



¢ % Chinese Traditional and Herbal Drugs 3£ 45 % 25 14 3 2014 E7 B +2013 ¢
#2 ASREFFIF 16 MASETFRENE (X £5,1n=6)
Table 2 Contents of 16 kinds of ginsenoside monomers in P. ginseng and its preparation (X Xs, n=6)
o A JEDH 1 % ‘
GRS e = A Ik KR
Rg; 0.222+0.022 0.694+0.004 0 6.30+0.009
Re 0.194+0.052 1.560+0.005 0 0
Rf 0.032+0.003 0.013£0.001 0.002+0.003 0.002+0.001
Rb, 0.266+0.052 0.21240.002 0.006+0.003 0.017£0.006
Rg, 0.006+0.001 0.05140.001 0.002+0.003 0
Re 0.233+0.042 0.258+0.006 0.050+0.018 0
Rb, 0.156+0.026 0.29140.009 0.021+0.002 0
Rb; 0.022+0.003 0.05340.006 0 0
F, 0 0.25540.003 0 0
Rd 0.046+0.013 0.83040.003 0 0
F, 0 0.03740.001 0.248+0.053 0.1154-0.000
Rg; 0 0 0.02140.005 0.001+0.001
JRNZ =i 0.005+0.012 0 0.239+0.042 0.059+0.001
compound K 0 0 0.016+0.008 0
Rh, 0.019+0.002 0 0 0
JRNZ W 0.008+0.002 0 0 0
NS B A 1.209 254 0.605 6.494
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Rbs. Rd b, FUE| T AS 245G 214 Fi Fa,
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MAEAERK R E] T 6 A A Z 24 Rgi« RELRby
Fo. Rgy. JRAZS =,
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