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This study was conducted to develop a new functional material by optimizing the conditions for high concentrations
of chlorogenic acid and eleutheroside E in Acanthopanax koreanum stem. The total phenolic compound content was the
highest in the 20 hours sonication Acanthopanax koreanum stem extract (UAK-20). In addition, eleutheroside E, a typical
functional ingredient of Cortex Acanthopanacis, in the 20 hours treated Acanthopanax koreanum stem extract showed
the highest content at 1.646%. However, another functional ingredient, chlorogenic acid, showed the highest content of
2.625% in 1 hour treated Acanthopanax koreanum stem extract. Therefore, it is considered that the optimal conditions for
high concentrations of total phenolic compound and eleutheroside E are 20 hours sonication Acanthopanax koreanum

stem extract.
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Fig. 1. The photograph of Acanthopanax koreanum stem (scale:
cm). The Acanthopanax koreanum used in this study was collected
on March 10, 2018 from the medicinal herb garden of the College
of Pharmacy, Kyung Hee University.
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Fig. 2. HPLC chromatograms of various ultrasonic thermal fusion treated extracts of 4. koreanum stem. UAK-1: 1 hour ultrasonic
thermal fusion treated extract, UAK-20: 20 hours ultra- sonic thermal fusion treated extract.
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Table 1. The phenolic compounds according to various ultrasonic thermal fusion treatment conditions of Acanthopanax koreanum stem
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Table 1. The phenolic compounds according to various ultrasonic thermal fusion treatment conditions of Acanthopanax koreanum stem

(Continued) (Yo,w/w)
Phenolic Retention Calibration B UAK-l UAK2 UAK3 UAK4 UAK-S UAK-6  UAK-]
compounds time (min) curves

o B 0237 0274 0.188 0267 0325 0237 0238

Caffeic acid 260 y=10766x-06009 09937 1054 40088 40006 40032  +£0005 0038  +0011

Eleutheroside B 1365 0.960 1.147 1522 1.289 1.333 0.870

E 319 y=02096x-0.1589 09975 ") 5ee 140207 40009 40046  +£0009 0020  +0011
. B 0.081 0.064 0.106 0.103 0.094 0.070 0.082

Sinapylalcohol - 31.0°  y=10216x-04384 = 0997 1000 40001 40002 40000 +0001  +0001  +0.001

. B 0.191 0.128 0.141 0.149 0.151 0.161 0227

Rutin 36.6 y=03647x-02888 09937 1gpg 40001 40002 0002 40002 0001  +0.003

. B 0.167 0.079 0.149 0.093 0.117 0.126 0208
Hyperoside 374 y=03531x-02888 0981 5036 40002 40000 40001 40002  +0003  +0.001
. B 0.154 0.128 0.120 0.166 0.137 0.163 0.165

Isoffaxidin 355 y=1399x-08996 0950 4012 40007 40000 0020 40006 0003  +0.001

Syringaresinol 50.7 y=0.6778x-0.3761  0.9992 - - - - - - -

Quercetin 53.6 y=0.8872x-0.8803  0.9939 - - - - - - -

Total phenolic - - 6.356 5.486 5237 6296 5.437 5838 4,659

compound

Dy: area units, x: concentration in standard solutions (ppm), *UAK-1: 1 hour ultrasonic thermal fusion treated extract of the Acanthopanacx koreanum stem,
UAK-2: 2 hours ultrasonic thermal fusion treated extract, UAK-3: 3 hours ultrasonic thermal fusion treated extract, UAK-4: 4 hours ultrasonic thermal
fusion treated extract, UAK-5: 5 hours ultrasonic thermal fusion treated extract, UAK-6: 6 hours ultrasonic thermal fusion treated extract, UAK-7: 7 hours
ultrasonic thermal fusion treated extract, Values represent the mean * S.D. (n=3)

Phenolic UAK-8 UAK9 UAK-10 UAK-11 UAK-12 UAK-13 UAK-14 UAK-15 UAK-16 UAK-17 UAK-I8
compounds
Protocatechuic ~ 0.359 0372 0418 0350 0.285 0367 0.324 0.378 0276 0351 0.296
acid 40001 0001 0001  +0001  +0003  +0.000 £0.001 0002 0002  +0.000  +0.002
Eleutheroside 0.586 0.646 0.624 0.688 0.737 0.578 0.449 0.705 0.605 0.545 0.627
B 40002 10007 0001  +0006  +0001  £0.001 0002 0007  +0001  +0.004  +0.003
Seopoli 0248 0274 0252 0212 0211 0.209 0252 0.241 0.265 0.180 0.429
copotn 40003  +0.001  +0001  +0.002  +0.002 +0.005 +0.002  £0.001  +0.001  +0.001  +0.002
Chlorogenic 0.889 1256 1344 0978 0.907 0.931 0413 1.099 1.150 0.626 0.883
acid +£0.003 10010 0012  +0006  +0.005  +0.006  +0.005 0005 0000  +0.002  +0.009
Eleutheroside 0477 0.755 0.608 0.708 0.494 0.579 0.406 0.652 0.745 0.420 0.659
Bl +£0.002  +0011 0004 +0009 +0011  +0015 +0006 0003  +0000  +0.004  +0.003
Caffeic acid 0.266 0.269 0.197 0.183 0322 0236 0.146 0.399 0221 0228 0.166
cicac +£0.006 0003 0001  +0000  +0.003  +0.001  £0001 0003 0000  +0.001  +0.002
Eleutheroside 1.170 1291 0.944 1331 1.114 0.862 0471 1.100 1422 0917 1.010
E +£0.004 10006 10006  +0.004  +0002  +0.003 0009 0005 0006 +0.017  +0.002
Sinaovlalcohol 0102 0.104 0.115 0.138 0.230 0.175 0.147 0.182 0.091 0.158 0.156
NApYLAconot 19001 4£0001 0001 0001 0002  £0000 0001  £0.001  £0.000  £0.001  +0.002
Rui 0.175 0.179 0.170 0.167 0295 0.206 0.176 0.205 0.143 0.179 0262
utin +£0.001  £0001 0000  +0.004  +0004  +0001 0001 0005 0001  +0001  +0.001
- " 0.151 0.145 0.164 0.124 0.244 0.197 0.152 0212 0.082 0.172 0.220
yperoside 10000  +0.001  +0001  +0002  +0.002  £0.009 +0.002  +0.004 +0.000 +0.000  +0.011
Koftaxidin 0.140 0.136 0.128 0.148 0.107 0.098 0.086 0.175 0.066 0.163 0.128
so +£0.001  £0.002 0000  +0.000  +0.000  +0.000  +0.001 0001  +0001  +0001  +0.001
Surinearesinol 0.077 0.081 0.091 0.068 0.097 0.066 0.060 0.067 0.102 0.103 0.092
yrng +£0.000  £0.000 0001  +0001  +0000  +0.000 +0001 0000 000  +0.000  =+0.002
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Table 1. The phenolic compounds according to various ultrasonic thermal fusion treatment conditions of Acanthopanax koreanum stem

(Continued) (Yo,w/w)
Phenolic
UAK-8  UAK-9 UAK-10 UAK-11 UAK-12 UAK-13 UAK-14 UAK-15 UAK-16 UAK-17 UAK-18
compounds
Quercet 0.032 0.029 0.017 0.015 0.015 0.028 0.029 0012 0014 0.016 0.030
ereetn £0.000  +0.000  +0.000 +0.000 +0.000 +0.000 +0.000 +0.000  +0.000  +0.000  +0.000
Total phenolic )5 5082 4799 4903 4701 4240 2.870 5.135 4.985 3.767 4616
compound

*UAK-8: 8 hours ultrasonic thermal fusion treated extract, UAK-9: 9 hours ultrasonic thermal fusion treated extract, UAK-10: 10 hours ultrasonic thermal
fusion treated extract, UAK-11: 11 hours ultrasonic thermal fusion treated extract, UAK-12: 12 hours ultrasonic thermal fusion treated extract, UAK-13: 13
hours ultrasonic thermal fusion treated extract, UAK-14: 14 hours ultrasonic thermal fusion treated extract, UAK-15: 15 hours ultrasonic thermal fusion
treated extract, UAK-16: 16 hours ultrasonic thermal fusion treated extract, UAK-17: 17 hours ultrasonic thermal fusion treated extract, UAK-18: 18 hours
ultrasonic thermal fusion treated extract. Values represent the mean =+ S.D. (n=3)

Phenolic UAK-19  UAK-20 UAK-21 UAK-22 UAK-23 UAK-24 UAK-36 UAK48 UAK-60 UAK-72
compounds
Protocatechuic 0.434 0513 0300 0303 0365 0358 0216 0235 0261 0345
acid +£0.000  £0.003  +0.001 40002 £0.001 40003 £0.003  £0002  +0.001 +0.002
Eleutheroside 0.470 0.888 0537 0.626 0.590 0.656 0418 0.407 0.460 0.296
B +0.004  £0.005  +0.001 40002 £0.001 +£0.002  £0.005  +0.002  +0.002  +0.002
Seonoli 0292 0380 0.266 0236 0310 0323 0310 0.296 0.109 ~
copotn +£0.004  £0.004  £0003  £0.001  +0004  +0000  +0001  +0002  +0.003
Chlorogenic 0.852 1220 0.872 1.025 1.039 1.102 0.686 0.708 0516 0.642
acid +£0.005  +0.008  +0.003  +0.004  +0.001 40003 £0.003  +0.001 40015 +0.005
Eleutheroside 0573 0.862 0.605 0.667 0.661 0.753 0.545 0419 0385 0.481
Bl +0.005  £0010  =+0.001 +0.002  £0008  £0025  £0003  +0.007  +0.001 +0.006
Caffeic acid 0.154 0.492 0276 0.146 0.128 0.133 0342 0.098 0.185 0302
cicac 4£0.003  £0009  +0.002  +0.006  +0012  +0003  +0004  +0000  +0004  +0.000
leutheroside s 1105 1.646 0.882 1.235 1212 1.289 0.832 0.965 1.101 1227
40002  £0015  +0.005  +0.002  +0005  +0008  +0016  +0.001 +0.021 +0.054
Sinaovlalconol %165 0.166 0.165 0.137 0.123 0.110 0.065 0.065 0.054 0.039
PYLaIconot 14001 40.003 40000  +0.001 +0.001 40.002 10002 £0.001 40002 +0.001
Rui 0.158 0275 0.161 0.193 0.199 0270 0262 0.185 0.180 0215
utin +0.001 +0.001 40.001 +0.004  £0.001 40003  £0002  +0006  +0.002  +0.000
. " 0.119 0.196 0.119 0.139 0.157 0.175 0202 0.123 0.135 0.160
yperoside 10000  +0.001 40002 £0.001 +0.001 40.003 10002 £0.002  0.001 +0.001
Koftaxidin 0.122 0218 0.107 0.120 0.121 0.086 0.114 0.099 0.104 0.096
so 40000  £0.001 40.001 40.001 +0.001 +0.001 +£0.002  +0.000  +0.005  +0.001
Suringaresinol 0.085 0.115 0.083 0.132 0.090 0.105 0.101 0.152 0.143 0.092
yrng +£0.000  £0.000  +0.000  +0.000  +0.001 +0.001 +£0.000  =+0.001 +0.000  +0.000
Quercetin 0.030 0.020 0.030 0.021 0.029 0.030 0.022 0.035 0.038 0.025
eree +£0.000  +0.001  +0.000  +0.000  +0.000  +0.000  +0.000  =+0.001 +0.001 +0.000
Total phenolic 4324 6.661 4171 4,688 4747 5.082 3788 3476 3356 3.644
compound

*UAK-19: 19 hours ultrasonic thermal fusion treated extract, UAK-20: 20 hours ultrasonic thermal fusion treated extract, UAK-21: 21 hours ultrasonic
thermal fusion treated extract, UAK-22: 22 hours ultrasonic thermal fusion treated extract, UAK-23: 23 hours ultrasonic thermal fusion treated extract,
UAK-24: 24 hours ultrasonic thermal fusion treated extract, UAK-36: 36 hours ultrasonic thermal fusion treated extract, UAK-48: 48 hours ultrasonic
thermal fusion treated extract, UAK-60: 60 hours ultrasonic thermal fusion treated extract, UAK-72: 72 hours ultrasonic thermal fusion treated extract.
Values represent the mean & S.D. (n=3)
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