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Simultaneous determination of five saponins in Yaobitong capsule
by HPLC-CAD
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Abstract: A high performance liquid chromatography charged aerosol detector (HPLC-CAD) method was
established for the simultaneous determination of five saponins (notoginsenoside R1, ginsenoside Rgl, ginsenoside
Re, ginsenoside Rb1, Ginsenoside Rd) in Yaobitong capsule, providing a method for quality control. The sample
was extracted with methanol and chromatographic separation was performed on a Waters Xbridge Phenol column
(150 mmx4.6 mm, 3.5 pm) using acetonitrile-water as the mobile phase with gradient elution at a flow rate of
1.0 mL-min™. The column temperature was 30 °C and the injection volume was 10 puL. The nebulizer temperature
of CAD was 35 °C and the air pressure was 60.2 psi, the filtration was 3.6 s, and the collection frequency was
5 Hz. Notoginsenoside R1, ginsenoside Rgl, ginsenoside Re, ginsenoside Rb1 and ginsenoside Rd showed a good
linear relationship in the range of 16.96-203.5 ug'mL" (R*>= 0.999 3), 54.46-653.5 pg-mL" (R*= 0.999 3), 10.96-
131.5 ug'mL" (R*=0.999 6), 51.50-618.0 pg'mL" (R*= 0.999 0), 15.94-191.3 pg-mL" (R*= 0.999 4), respectively.
The average recoveries were 98.96%, 100.8%, 94.76%, 100.1%, 103.1%, and RSDs were 0.87%, 1.46%, 1.85%,
2.06%, 0.96% (n = 6), respectively. The proposed method is accurate, simple and reliable, and can be used for the
determination of five saponins in Yaobitong capsule.
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Figure 1 HPLC chromatograms of blank methanol (A) and
mixed reference solution (B) and sample solution (C). 1: Notogin-
senoside R1; 2: Ginsenoside Rgl; 3: Ginsenoside Re; 4: Ginsen-

oside Rbl; 5: Ginsenoside Rd
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Table 1 Regressive equations, correlation coefficients and linear

ranges

Linear range

Analyte Regressive equation R

/pgmL!

Notoginsenoside R  Y=0.039 5X+0.0521 0.9993 16.96-203.5
Y=0.054 6X-0.0329 0.9993 54.46-653.5
Y=0.0743X-0.0410 0.9996 10.96-131.5
Y=0.0764X+0.2878 09990 51.50-618.0
Y=0.0627X+0.0417 09994 15.94-191.3

Ginsenoside Rgl
Ginsenoside Re
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Table 2 Results of recovery tests (n = 6)

Analyte Weight/g Origin/mg Added/mg Found/mg Recovery/%  Mean Recovery/%  RSD/%
Notoginsenoside R1 0.250 1 1.569 1.528 3.096 99.97
0.250 2 1.569 1.528 3.074 98.49
0.250 1 1.569 1.528 3.099 100.2
0.2500 1.568 1.528 3.073 98.50 98.96 087
0.2500 1.568 1.528 3.068 98.20
0.2499 1.567 1.528 3.072 98.46
Ginsenoside Rgl 0.249 9 5.943 6.225 12.178 100.2
0.250 0 5.945 6.225 12.071 98.40
0.250 2 5.950 6.225 12.355 102.9
0.250 1 5.948 6.225 12.244 101.1 1008 1.46
0.250 2 5.950 6.225 12.254 101.3
0.250 2 5.950 6.225 12.231 100.9
Ginsenoside Re 0.250 1 0.852 1.060 1.840 93.20
0.250 1 0.852 1.060 1.865 95.61
0.250 1 0.852 1.060 1.865 95.59
0.2500 0.851 1.060 1.832 92.55 94.76 185
0.249 9 0.851 1.060 1.882 97.30
0.2499 0.851 1.060 1.851 94.31
Ginsenoside Rb1 0.250 1 5.176 5.024 10.176 99.52
0.249 8 5.169 5.024 10.035 96.85
0.249 9 5.174 5.024 10.339 102.8
100.1 2.06
0.2500 5.172 5.024 10.285 101.8
0.2499 5.174 5.024 10.203 100.1
0.250 0 5.172 5.024 10.178 99.66
Ginsenoside Rd 0.250 1 1.251 1.256 2.558 104.1
0.250 1 1.251 1.256 2.532 102.0
0.250 2 1.251 1.256 2.539 102.5
103.1 0.96
0.250 1 1.251 1.256 2.537 102.4
0.2500 1.250 1.256 2.563 104.5
0.250 0 1.250 1.256 2.545 103.0
Table 3 Results of content determination of Yaobitong capsules (%). PNS: Panax notoginseng saponins
Sample No. Notoginsenoside R1 Ginsenoside Rgl Ginsenoside Re Ginsenoside Rb1 Ginsenoside Rd PNS
190505-1 0.627 7 2.465 0.3275 1.960 0.4953 5.876
190505-2 0.6170 2.442 0.329 2 1.972 0.496 7 5.857
190506-1 0.604 2 2.417 0.3237 1.915 0.484 0 5.744
190506-2 0.600 4 2.387 0.3159 1.921 0.479 0 5.703
190507-1 0.586 6 2.350 0.3179 1.897 0.470 2 5.622
190507-2 0.577 8 2.380 0.314 2 1.871 0.470 1 5.613
190508-1 0.5959 2.440 0.3220 1.923 0.5193 5.800
190508-2 0.586 8 2.394 0.3176 1.894 0.4799 5.672
190509-1 0.572 1 2.295 0.3033 1.849 0.466 2 5.486
190509-2 0.5755 2.322 0.306 0 1.840 0.469 1 5.513
190510-1 0.5617 2.253 0.298 3 1.819 0.459 4 5.391
190510-2 0.596 3 2.386 0.3150 1.920 0.487 1 5.704
190511-1 0.5570 2.689 0.306 3 1.760 0.453 6 5.766
190511-2 0.5590 2.240 0.304 7 1.782 0.4517 5.337
190512-1 0.563 2 2.534 0.307 4 1.799 0.459 5 5.663
190512-2 0.578 8 2.301 0.309 5 1.774 0.457 6 5.421
190513-1 0.5843 2.482 0.317 5 1.808 0.468 7 5.660
190513-2 0.587 1 2.356 0.320 2 1.810 0.473 1 5.546
190514-1 0.630 8 2.270 0.3255 1.821 0.495 8 5.543
190514-2 0.621 6 2.400 0.3233 1.828 0.492 9 5.666
190515-1 0.6155 2.286 0.3229 1.820 0.505 7 5.550
190515-2 0.6133 2.408 0.321 6 1.844 0.499 8 5.687
Mean 0.5915 2.386 0.3159 1.856 0.478 8 5.628
RSD 3.83 4.30 2.74 3.29 3.84 2.56
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