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The Change of Ginsenoside Composition in Ginseng Berry Extract
by the Ultrasonication Process
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Abstract — The purpose of this study is to develop a new preparation process of ginseng berry extracts having high con-
centrations of ginsenoside Rh1, Rg2, Rgb, F4, a special component of red and black ginseng. Chemical transformation from
ginseng saponin glycosides to prosapogenin was analyzed by the HPLC. Extracts of ginseng (Panax ginseng) berry was pro-
cessed under several treatment conditions including ultrasonication treatments. The content of total saponin reached their
heights at 6 hr (UGB-6, 61.760%) of ultrasonication treatment, followed by 10 hr (UGB-10, 53.009%) and 9 hr (UGB-9,
50.652%) of ultrasonication treatment at 100°C. Results of those treatments showed that the quantity of ginsenoside Rhl
increased by over 15% at 10 hr of ultrasonication treatment at 100°C. The results of processing with UGB-10 indicate that
the ultrasonication processed ginseng berry extracts that had gone through 10 hr treatments were found to contain the larg-
est amount of ginsenoside Rhl (15.358%), Rg2 (6.301%), Re (4.567%) and F4 (2.658%). In addition, UGB-6 contained gin-
senoside Rg3 (13.632%) at high concentrations. It is thought that such results provide basic information in preparing
ginseng berry extracts with functionality enhanced.

Keywords [ ] ginseng berry, Re, Rg2, Rhl, ultrasonication

S12H(Panax ginseng C. A. Meyer)< 219Jeko 2 ¢ g A5 E oF FEAsE 4 QoY
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Fresh ginseng berry Dried ginseng berry

Fig. 1 - Photograph of ginseng berry.
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x* UGB—1 : ginseng berry extract processed with ultrasonication for 1 hr, UGB—6 : ginseng
berry extract processed with ultrasonication for 6 hr, UGB—10 @ ginseng berry extract
processed with ultrasonication for 10 hr.

Fig. 2 - HPLC chromatogram of ginsenosides in the ginseng berry processed with ultrasonication.
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Table I - Ginsenoside composition of the ginseng berry extracts processed with ultrasonication over time (%, w/w)
Gi d Ginseng berry
TSENOSEES UGB UGB1Y  UGB2” UGB-3” UGB4” UGBSY UGB-6” UGB UGB-S” UGB9” UGB-10
Rb 0.738 0.761 0.729 0.790 0.897 0.623 0.678 0.134 0.509 0.414 0.454
1 +0.179  +0.171  +0.098  *0.010 +0.407 =*0.226 +0.083 *0.018 +0.073  =*0.007 +0.067
Rb 0.598 1.629 3.320 3.504 3.945 3.201 3.652 1.016 2.766 2.623 2.372
2 +0.114 +1.093 +0.171 +0.357 +0.781 +0.157 +0.451 +0.011 +0.359 +0.285 +0.170
Re i 0.607 0.407 0.455 0.667 0.547 0.540 0.228 0.525 0.542 0.622
+0.713  +0.188  +0.196 *+0.250 +0.104 *0.079 +0.007 =*0.044 +0.032 =*0.022
Rd 1.534 1.398 3.217 3.463 3.847 3.199 3.855 1.140 2.724 2.704 2.659
+0.183  *0.092 +0.095 *0.268 +0.635 *0.122 +0.410 *0.004 +0.079 =*0.059  +0.095
Re 11.169 13.030 11.480 10.915 11.937 9.353 9.759 3.789 6.079 5.635 4.796
+0.159 +1.767 +0.963 +0.694 +0.818 +0.797 +0.786 +0.060 +0.318 +0.222 +0.199
Rf 0.330 0.433 0.413 0.484 0.655 0.427 0.517 0.080 0.389 0.361 0.437
+0.116  *0.160 +0.306 *0.195 +0.446 *0.329 +0.188 =*0.003 +0.176 =*0.036  +0.177
Rg 0.567 0.689 0.711 0.794 0.925 0.750 0.932 0.209 0.429 0.375 0.569
1 +0.014 *0339 +0.409 *0463 +0.634 0448 +0.614 *0.013 +0302 =*0.181 +0.386
Rg 0.802 1.780 2.241 3.162 4.271 4.444 5.973 2.323 5.613 5.863 6.240
2 +0.216 +0.078 +0.100 +0.067 +0.658 +0.071 +0.364 +0.033 +0.043 +0.040 +0.109
Rg3 i 4.965 5.412 6.900 9.116 8.871 13.632  1.861+ 10.869 11.642 13.055
+4.014  +4366  *£5.600 +7503 +7.193 +11.154  0.031 +8.785  *9.383 *10.577
Re5(e) ) 0.119 0.178 0.488 0.193 0.298 0.418 0.199 0.397 0.444 0.478
+0.016 =0.017 +0501 =*0.142 +0.057 =*0.052 +0.003 =*0.075 +0.105 =0.093
Re5(2) ) 0.291 0.383 0.568 0.470 0.783 1.095 0.513 1.040 1.071 1.253
+0.042 +0.071 +0.123 +0.351 +0.160 +0.104 +0.035 +0.258 +0.173 +0.000
Rgb 0.044 0.135 0.206 0.317 0.313 0.525 0.729 0.263 0.683 0.728 0.777
+0.026  *+0.029 +0.043 +0.078 *0.259 +0.095 *+0.165 +0.007 *+0.127 *0.121  +0.153
Rhl 0.629 7.847 8.257 10.488 13.400 13.151 16.806 6.808 14.681 15.105 15.872
+0.095 *1.014 +0.442 *0.895 +2.273 *+0423 +1.754 *0.085 +0.693 *0.280 +0.446
Rhd ) 0.022 0.058 0.092 0.073 0.122 0.171 0.064 0.164 0.183 0.183
+0.0017 =0.019 +0.015 +0.060 +0.018 +0.028 +0.002 +0.025 +0.017 +0.020
Rkl i 0.079 0.095 0.078= 0.110 0.195 0.276 0.116 0.242 0.266 0.295
+0.011  *0.017 0.055 +0.084 *£0.042 +0.014 *0.009 +0.053 =*0.056 +0.070
RK3 ) 0.013 0.031 0.048 0.030 0.054 0.090 0.039 0.085 0.093 0.102
+0.006 *+0.009 +0.006 =*0.035 +0.023 =*=0.004 +0.001 =*0.006 +0.008 =0.007
F1 0.193 0.176 0.121 0.149 0.164 0.122 0.137 0.048 0.110 0.102 0.096
+0.150 +0.051 +0.027 +0.010 +0.061 +0.027 +0.029 +0.005 +0.013 +0.018 +0.017
F4 0.191 0.429 0.664 1.110 1.021 1.775 2.501 1.239 2312 2.502 2.748
+0.026  *+0.024 +0.002 +0.037 *0.766 +0.034 *+0.223 +0.010 *+0.043 *0.024 +0.139
Total 2  16.793 38.372 37.921 43.805 52.033 48.491 61.760 20.068 49.619 50.652 53.009
ginsenosides

a) Sum of individual ginsenosides content, b) UGB-1 : ginseng berry extract processed with ultrasonication for 1 hr, Values represent
the mean (%,W/W)=S.E. (n=3).
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Table I - Continued (%, w/w)
Gi d Ginseng berry
TSENOSIEES GB11Y  UGB-12 UGB-13” UGB-14” UGB-15”° UGB-16” UGB-17 UGB18” UGB-19” UGB-20"
Rb 0.349 0.300 0.315 0.294 0.215 0.206 0.188 0.153 0.172 0.182
1 +£0.049  +0.055  +0.059  +0.011  +0.048  +0050  +0.034  +0.016  +0.009  +0.028
Rb 1.629 1.505 1.599 1.533 1.121 1.070 1.048 0.891 0.915 +0.922
2 +1.093  *0.990  +1.045  +0974  +0.697  +0658  +0630  +0528  +0541  +0.504
Re 0.607 0.578 0.608 0.622 0.448 0.437 0.423 0.363 0.368 0.410
+0.713  *0.700  *0.750  *0.733  +0507  +0454  +0.502 +0416  *0413  *0.401
Rd 1.398 1.321 1.398 1.428 1.074 1.094 1.040 0.915 0.944 1.053
+0.092  +0.031  *0.023  +0.004  +0.012 +0.040  +0.033 +0.025  +0.004  +0.030
Re 1.751 1.481 1.404 1.302 0.888 0.999 1.185 0.722 0.665 0.554
+0.050  *0.010  +0.021 +0.049  *0.088  *0262  +0.054  +0319  +0.283 +0.050
R 0.087 0.076 0.092 0.081 0.056 0.059 0.024 0.037 0.036 0.042
+0.004  *0.008  *0.024  *0.008  +0.002 +0.007  *0.007  *0.016  *0.008  +0.022
Rg 0.206 0.192 0.194 0.199 0.146 0.147 0.110 0.439 0.436 0.588
1 +£0.012  +0.010  +0.015  +0.033  +0.019  +0.065  +0.002 +0275  +0335  +0.334
Re 1.801 1.801 1.936 2.113 1.630 1.820 1.747 1.640 1.669 2.026
2 +0.064  *0.008  +0.034  +0.079  +0.028  +0.028  +0.073 +0.050  *0.019  +0.048
Re3 4.868 4.872 5.370 5.900 4.733 5.290 5.209 4.887 5.031 6.688
+3939  +3918  +4314  *4729  +3.800  *4246  *4185  =+£3929  +4058  =+2973
Rg5(e) 0.187 0.189 0.211 0.237 0.217 0.223 0.222 0.200 0.216 0.180
+£0.050  *0.058  +0.071  +0.081  +0.090  +0084  +0.105  +0.091 = +0.105  =0.005
Re5() 0.510 0.529 0.588 0.657 0.515 0.573 0.552 0.510 0.521 0.448
+0.156  *0.178  *0200  +0237  +0.181 +0.190  +0.213 +0.203  +0.203 +0.004
Re6 0.234 0.232 0.249 0.273 0.209 0.235 0.220 0.210 0.209 0.238
+0.039  *0.029  +0.024  +0.024  +0018  +0.023  +0.013 +0.015  *0.019  +0.021
Rh1 6.008 5.863 6.218 6.621 5.089 5.502 5.374 4.753 4.833 5.712
+0.094  +0244  +0274  +0439  +0338  +0358  +0477  +0385 = +0.417  +0.529
Rha 0.061 0.058 0.056 0.067 0.048 0.055 0.041 0.041 0.040 0.052
+0.002  *0.005  +0.012 +0.005  *0.012 +0.009  +0.001 +0.001  *0.004  *0.005
Rkl 0.115 0.117 0.128 0.146 0.117 0.141 0.135 0.135 0.122 0.103
+0.034  +0.038  +0.040  +0.049  +0.047  +0.064  +0.062 +0.082  +0.049  +0.002
RS 0.017 0.018 0.020 0.028 0.017 0.020 0.017 0.015 0.014 0.018
+0.003  *0.001  *0.001  +0.005  +0.003 +0.008  +0.004  +0.006  +0.001 +0.000
F1 0.017 0.018 0.016 0.017 0.010 0.011 0.003 0.004 0.017 0.019
+0.011  *0.005  +0.004  +0.003 +0.002 +0.008  +0.001 +£0.002  *0.001  *0.007
Fa 0.830 0.819 0.889 0.966 0.812 0.903 0.793 0.745 0.760 0.870
+£0.021  *0.072  +0.066  +0111  +0.025  +0018  +0.110  +0.040  +0.055  =+0.027
Total a 20675 19.969 21.291 22.483 17.345 18.790 18.330 16.661 16.967 20.104
ginsenosides

a) Sum of individual ginsenosides content, * b) UGB-11 : ginseng berry extract processed with ultrasonication for 11 hr, Values
represent the mean (%,W/W)+S.E. (n=3).
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