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HPLC fingerprint of steamed Panax Notoginseng and content determination of
multi-components
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Abstract: Objective To establish the HPLC fingerprint and simultaneous method for the determination of 11 saponins in steamed
Panax notoginseng from different origins. Methods Agilent Zorbax SB-Cig (250 mm x 4.6 mm, 5 pum) column was adopted, the
mobile phase consisted of acetonitrile-water with gradient elution at the flow rate of 1.0 mL/min (elution program: 0—30 min, 20%
acetonitrile; 30—60 min, 20%—45% acetonitrile; 60—88 min, 45%—75% acetonitrile; 88—98 min, 75% acetonitrile; 98—2100 min,
75%—20% acetonitrile), and the detection wavelength was 203 nm. The establishment of steamed P. notoginseng HPLC fingerprint,
and determination method of notoginsenoside Ry, ginsenoside Rg;, Re, Rb;, 20S-Rh;, 20R-Rh,, Rd, Rks, Rh,, 20S-Rgs;, and 20R-Rg3
index components were studied methodologically. The content of 11 saponins in 10 batches was determined. Results The HPLC
fingerprint was establish, and thirty common peaks were selected as characteristic peaks of steamed P. notoginseng. The similarities of
different samples from 10 areas were 0.941, 0.938, 0.945, 0.951, 0.913, 0.909, 0.920, 0.928, 0.917, and 0.919. In quantitative analysis,
eleven saponins were separated well and the average content was 5.274, 20.515, 2.838, 23.651, 3.476, 1.407, 5.239, 1.784, 1.580,
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0.904, and 0.294 mg/g, respectively. Additionally, all calibration curves showed good linear regression relationship, with correlation
indexes 0f 0.999 7, 0.999 5, 0.999 5, 0.999 7, 0.999 7, 0.999 6, 0.999 7, 0.999 6, 0.999 7, 0.999 7, and 0.999 6; The average recoveries
were 101.23%, 98.52%, 97.67%, 99.62%, 98.17%, 98.92%, 99.44%, 99.14%, 100.25%, 98.23%, and 96.89%, with RSDs of 1.35%,
1.58%, 2.44%, 1.05% ,1.48%, 1.56%, 0.85%, 2.34%, 2.85%, 1.25%, and 1.08%. Conclusion This method is sensitive, accurate
and reproducible. It can be used to provide a reference for the standard and evaluation of quality of steamed P. notoginseng.

Key words: steamed Panax notoginseng; HPLC; fingerprint; saponins; quality evaluation; notoginsenoside R;; ginsenoside Rg;
ginsenoside Re; ginsenoside Rby; ginsenoside 20S-Rhy; ginsenoside 20R-Rh;; ginsenoside Rd; ginsenoside Rks; ginsenoside Rhy;

ginsenoside 20S-Rgs; ginsenoside 20R-Rgs
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Fig. 1 HPLC fingerprint and control chromatogram (R) of 10 batches of steamed P. notoginseng
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Fz2 10#MA=LIRAE SHEBIEEIHRERTE
Table 2 Relative retention time of common peaks of 10 batches of steamed P. notoginseng

. AR B B[] . R B ]
53 53
S1 S2 S3 S4 S5 S6 S7T S8 S9 S10 S1 S2 S3 S4 S5 S6 S7 S8 SS9 S10
0.354 0.355 0.356 0.358 0.353 0.354 0.351 0.353 0.349 0.354| 16 2.151 2.163 2.169 2.198 2.128 2.147 2.114 2.132 2.110 2.169
0.675 0.675 0.674 0.676 0.674 0.675 0.675 0.673 0.673 0.674| 17 2.177 2.188 2.196 2.224 2.153 2.173 2.139 2.157 2.034 2.194
(S) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000{ 18 2.221 2.233 2.240 2.269 2.197 2.217 2.182 2.201 2.175 2.239
1.048 1.047 1.047 1.046 1.048 1.047 1.049 1.048 1.051 1.047| 19 2.258 2.270 2.277 2.307 2.234 2.254 2.218 2.237 2.110 2.276

1
2
3
4
5 1.678 1.688 1.692 1.705 1.661 1.675 1.650 1.664 1.670 1.692| 20 2.310 2.322 2.330 2.360 2.285 2.306 2.270 2.289 2.158 2.329
6
7
8
9

1.713 1.723 1.727 1.750 1.695 1.710 1.683 1.698 1.602 1.727| 21 2.329 2.342 2.390 2.421 2.304 2.326 2.289 2.348 2.176 2.348
1.740 1.749 1.754 1.777 1.722 1.737 1.710 1.725 1.728 1.754| 22 2.371 2.383 2.448 2.481 2.345 2.366 2.328 2.405 2.213 2.389
1.761 1.771 1.775 1.799 1.743 1.758 1.730 1.745 1.746 1.775| 23 2.595 2.609 2.618 2.652 2.566 2.590 2.549 2.570 2.466 2.616
1.792 1.802 1.807 1.830 1.773 1.789 1.760 1.776 1.676 1.806| 24 2.628 2.642 2.651 2.686 2.599 2.623 2.582 2.603 2.553 2.649
10 1.8101.819 1.825 1.849 1.791 1.807 1.778 1.794 1.693 1.824| 25 2.762 2.776 2.785 2.822 2.731 2.756 2.711 2.735 2.776 2.783
11 1.838 1.848 1.854 1.878 1.819 1.836 1.806 1.822 1.719 1.853| 26 2.917 2.933 2.942 2.982 2.884 2.912 2.864 2.888 2.820 2.940
12 1.913 1.924 1.930 1.956 1.894 1.911 1.881 1.897 1.889 1.929| 27 2.948 2.964 2.974 3.014 2.915 2.942 2.895 2.919 2.849 2.972
13 1.976 1.987 1.993 2.020 1.955 1.973 1.943 1.959 1.948 1.992| 28 3.200 3.225 3.234 3.278 3.166 3.196 3.145 3.171 3.188 3.233
14 2.036 2.047 2.053 2.080 2.015 2.033 2.001 2.018 1.903 2.052| 29 3.313 3.340 3.350 3.395 3.276 3.307 3.255 3.282 3.296 3.348
15 2.119 2.131 2.137 2.165 2.097 2.116 2.082 2.100 1.991 2.136| 30 3.408 3.440 3.449 3.496 3.368 3.399 3.346 3.374 3.488 3.449

#3 10#HA=ERH EHBEETIERR

Table 3 Relative peak area of common peaks of 10 batches of steamed P. notoginseng

o FEXT I TR . AHRT VT
53 53
S1 S2 S3 S4 S5 S6 ST S8 S9 S10 S1 S2 S3 S4 S5 S6 S7 S8 SS9 S10
0.020 0.019 0.015 0.011 0.020 0.015 0.013 0.020 0.013 0.018| 16 0.091 0.079 0.033 0.034 0.238 0.235 0.035 0.026 0.061 0.043
0.227 0.248 0.198 0.201 0.234 0.230 0.202 0.225 0.208 0.211| 17 0.029 0.030 0.015 0.015 0.094 0.092 0.024 0.012 0.027 0.021
(S) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000{ 18 0.190 0.208 0.076 0.080 0.492 0.492 0.109 0.070 0.147 0.117
0.068 0.070 0.072 0.070 0.091 0.087 0.088 0.071 0.086 0.063| 19 0.284 0.300 0.120 0.126 0.737 0.736 0.157 0.109 0.214 0.195

1
2
3
4
5 0.025 0.018 0.013 0.016 0.019 0.019 0.013 0.013 0.015 0.018| 20 0.056 0.059 0.026 0.027 0.153 0.153 0.022 0.023 0.041 0.037
6
7
8
9

0.018 0.019 0.017 0.017 0.024 0.024 0.018 0.016 0.017 0.023| 21 0.017 0.018 0.045 0.046 0.062 0.062 0.056 0.051 0.012 0.010
0.082 0.086 0.054 0.054 0.141 0.142 0.050 0.048 0.071 0.060| 22 0.019 0.019 0.022 0.019 0.121 0.142 0.067 0.068 0.051 0.043
0.581 0.614 0.587 0.600 0.850 0.850 0.630 0.603 0.647 0.717| 23 0.107 0.113 0.035 0.037 0.286 0.282 0.066 0.046 0.020 0.041
0.047 0.050 0.045 0.046 0.089 0.090 0.048 0.037 0.051 0.046| 24 0.130 0.137 0.046 0.046 0.346 0.346 0.076 0.058 0.073 0.056
10 0.162 0.171 0.103 0.107 0.388 0.388 0.092 0.088 0.154 0.137| 25 0.143 0.135 0.171 0.120 0.144 0.160 0.178 0.137 0.249 0.241
11 0.056 0.058 0.029 0.030 0.172 0.172 0.025 0.019 0.049 0.064| 26 0.618 0.577 0.707 0.567 0.632 0.675 0.670 0.548 0.654 0.723
12 0.203 0.214 0.173 0.166 0.304 0.305 0.170 0.195 0.180 0.223| 27 0.125 0.131 0.088 0.109 0.087 0.092 0.059 0.062 0.109 0.162
13 0.023 0.024 0.016 0.015 0.014 0.015 0.026 0.016 0.027 0.016] 28 0.031 0.028 0.035 0.027 0.037 0.032 0.028 0.033 0.032 0.047
14 0.021 0.022 0.015 0.014 0.023 0.023 0.012 0.017 0.016 0.009| 29 0.165 0.173 0.214 0.282 0.249 0.242 0.242 0.237 0.279 0.267
15 0.048 0.051 0.016 0.016 0.114 0.115 0.023 0.015 0.029 0.025] 30 0.015 0.015 0.013 0.008 0.092 0.067 0.029 0.024 0.046 0.038

VRAE RO PR R 3T BB, S1~S10 fRatl i ERIR BRI R AR E

BE (IRALLE 73 0 0.941.0.938.0.945.0.951.0.913. 25 HM=tBEHERSEBMNESEZFER
0.909. 0.920. 0.928. 0.917. 0.919, AJ WAS[H HPLC Al sk FFa S B 7%, M%7
=R ML A7E 0.909~0.951, XML etk EEMRIGE “2.3” Tis SR ik e 4%,
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251 (B3R % “2.07 BUF ik & REAEIE
TR A IR SR BRI, B AR it i

A

ISR, RS ISR >3 500, JEA TR LA
VAN 2 = A R R i B LA 2.

t/min

2-R; 3-Rg; 4-Re 8-Rb; 10-20S-Rh; 11-20R-Rh; 12-Rd 18-Rkz 19-Rh, 20-20S-Rgs 21-20R-Rgs

2 RANRM

(A) FIFA=tIRE (B) B HPLC

Fig. 2 HPLC of reference substance (A) and steamed P. notoginseng (B)

252 ZRMETEHEIFEE ORI A I A TR
0.2. 05. 1.0, 1.5. 2.0. 25 mL, #HET 5 mL
B, INHEER, HIRRY RS
MR 1% “2.17 TUN G 2 AR BT, BASS
R FOWE T AN AR AR (YD, S IR E R AL bR
(XD, Zralebrieth 4, FATLMERIE, 153E1H
TR AR Ry Y=1.488%X10° X+374 150, r=
0.999 7, £k 8.024~100.300 pg/mL; Rg; Y=
2.144X10° X+1 740 404, r=0.999 5, £k
32.064~400.800 pg/mL; Re Y=1.941X10° X+
436 521, r=0.999 5, ZMEJu[H 4.868~60.850
pg/mL; Rb; Y=1.325X10°X—5882, r=0.999 7,
£iPEYH 40.120~501.500 pg/mL; 20S-Rh; Y=
3.983X10° X+18 450, r=0.999 7, £ 7 [l 1.204~
15.050 pg/mL; 20R-Rh; Y=1.069 X 10° X+19 973,
r=0.999 6, ZPEJEH 2.424~30.300 pg/mL; Rd
Y=2.188X10° X+16 351, r=0.999 7, £
2.040 ~ 25500 pg/mL; Rks Y =4.569%10° X+

19 410, r=0.999 6, £ Vil 1.216~15.200 pg/mL;
Rh, Y=7.437X10° X-+54 269, r=0.999 7, £l
2.036~25.450 pg/mL; 20S-Rg; Y =2.496 X 10° X+
96 622, r=0.999 7, £ [l 1.624~20.300 pg/mL;
20R-Rg; Y=2.079X 10° X—3929, r=0.999 6, %
PESEF 1.208~15.100 pg/mL; 45 B % B & 2 W
1R BYEE A SUE AR 2 RPN CR.

25.3 e ERRLE B 6 i =ik (SD)

FEfI AR (G 4505 2025 g, WERE, BT
HETEH A, R MRS X IEE, % “2.227

TR T 24 (A i R, VRN R
Ko HIER e IR DL K RSD. 254 Ry Ry
Re. Rb;. 20S-Rh;. 20R-Rh;. Rd- Rks. Rh,. 20S-Rgs-
20R-Rgs “F-HI AL [ 2 53 71 4 101.23%. 98.52% .
97.67%. 99.62%. 98.17%. 98.92%. 99.44%. 99.14%.
100.25%- 98.23%. 96.89%; RSD {H4) 7N 1.35%-
1.58%. 2.44%. 1.05%. 1.48%. 1.56%. 0.85%- 2.34%.
2.85%. 1.25%. 1.08%.
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26 BM=tHREELRSE=NE

53 X 10 FEAN R R B #4 =B (S1~S10)
050, WMEMER, % “2.2.27 TR FEH &R
MV, 1E 217 TR S AFERE 5 oul, T
11 PR RS R E L, SR NK 4. HEER
A, AELHREE RS, Ry Rgis Rby lTE

oy EUR s, BERCE R, Rhy R B0, RKas
Rhy. Rgs SR> 82 1E 0.1%~0.2%, Hr S5,
S6 AR BB T A B R T AR, HER
S T2 22 i . 281 =13 7B A R
o BAMEERG . EmICA S, ks =
RN BRI

FT4 0MAZERAD LI HEFLBRSIUELER (n=23)
Table 4 Components determination of 10 batches of steamed P. notoginseng (n = 3)

JF A5 Bl (mg g ™)

R

R, Rg; Re Rb, 20S-Rh;  20R-Rh; Rd Rk Rh,  20S-Rg;  20R-Rgs
S1 6.018 20.698 2.497 21.744 3.804 1.435 5.198 1.329 1.103 1.172 0.358
S2 6.854 22.234 2.694 23.673 4,248 1.588 5.918 1.692 1.359 1.313 0.310
S3 4,500 19.949 1.962 22.734 3.524 1.219 4,336 1.547 1.137 0.815 0.313
S4 4.886 20.213 2.737 20.551 2.629 0.963 4,782 1.155 1.037 0.581 0.250
S5 5.322 19.777 3.075 29.902 5.822 3.330 6.944 3.812 3.299 1.221 0.609
S6 4,741 20.133 3.726 26.292 5.890 2.878 6.021 3.203 3.741 1.884 0.441
S7 5.507 21.651 2.437 22.948 2.142 0.531 5.264 1.483 0.826 0.512 0.099
S8 4773 21.773 2.181 23.893 2.241 0.662 5.381 1.393 1.205 0.441 0.131
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