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Antioxidant activity of partially purified extracts isolated from
Acanthopanax sessiliflorum Seeman

Kyung-ran Im, Mi-in Kim, Teak-Kyu Jung, and Kyung-Sup Yoont
R&D Center, Saimdang Cosmetics Co., Ltd., Chungbuk 370-802, Korea
(Received : 2008. 3. 14., Accepted : 2008. 8. 7.)

The antioxidant activity and the qualitative analysis of Acanthopanax sessiliflorum Seeman were studied by partially purified
extract using various methods : extraction by using ethanol solutions and temperatures, and absorption to Diaion HP20
column chromatography using 10%, 20%, 40%, 60% ethanol solutions. Major constituents, chlorogenic acid, caffeic acid,
eleutheroside E, was determinated by HPLC method in Acanthopanax sessiliflorum S. 10% and 20% ethanol solutions contain
chlorogenic acid (3.020 + 0.080%, 20.500 * 1.150%, respectively). 40% ethanol solution contains caffeic acid and eleutheroside
E (12.270 + 0.360%, 1.670 * 0.140%, respectively). Diaion HP20 fractions (10%, 20%, 40%, 60% ethanol solutions) showed
the scavenging activity of radicals and reactive oxygen species with the ICs values of 81.534 + 0.992 g/ml, 1.748 + 0.098 4g/ml,
11.487 + 1.768 ug/ml, 21.960 = 0.547 ug/iml against 1,1-diphenyl-2-picrylhydrazly radical and 1713.548 + 34.565 ug/ml,
131419 + 2.235 xg/ml, 200.681 + 2.444 ugml, 757.897 + 6.868 ug/ml against superoxide radicals in the xanthing/xanthine
oxidase system, respectively. Especially, 20% and 40% ethanol fractions showed more antioxidant activity than di-a-tocopherol.
These results suggest that Acanthopanax sessilifiorum S. extract and Diaion HP20 fractions may be useful as a potential
source of nutraceutical and cosmetic products.
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Figure 1. Schematic procedure for isolation and purification of three
compounds from Acanthopanax sessiliflorum S.

1

XNEMdE M2

8o $ZE 9 Diaion HP20 #3322 Q719 AgAEQ
chlorogenic acid, caffeic acid, eleutheroside E9] &AA| A2
vl233 s (HPLC) 4L 35yt

HPLC B4 ZASZ e YMC-Pack Pro Cyg (5 m,
4.6 mm*250 mm), A&V AYRFLATAZ =Auxe
330 nmmZ ST §42 1.0 mimin©] ™, o]FAL &1l A
0.1% 232 F7F ACN)S} &7] B (0.1% 24+ A3
AAG) 71&7142% 3o Table 19] 29 wa} AASH}




Im, K. R., Antioxidant activity of partially purified extracts isolated from Acanthopanax sessiliflorum Seeman 331

Table 1. Condition for HPLC analysis

Time (min) Solvent A” Solvent BY

10 90
5 20 80
10 20 80
15 30 70
20 30 70
25 40 60
30 40 60
35 10 90
40 10 90

a) Solvent A : 0.1% CH;COOH in ACN.
b) Solvent B : 0.1% CH3;COOH in HO.
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Table 2. Evaluation creatia for marking of human patch test

Response  Grade Interpretation creatia

0 No response
t 0.5 Doubtful reaction
+ 1 Weak (non-vesicular) reaction
++ 2 Strong (oedematous or vesicular) reaction

Strong, infiltrated erythema and accompanying

et 3 X

vesicae or superficial
AE 23 F A0 96/ BET ABY HPA3
EE thed] 4 @l wet At

37) AR 3 At AR EE v 3¢ o
£9] Table 38 BWA7|E0 Fst 7 A9 HAISEE
w3

Table 3. Evaluation creatia of skin reactions

Average reaction Evaluation creatia

0.0 ~ 09 No irritation

1.0 ~ 29 Weak irritation

30 ~ 49 Medium irritation
> 5.0 Strong irritation
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Table 4. The contents of chlorogenic acid in stem, stem bark, root
of Acanthopanax sessiliflorum S.

Amount of dry contents Chlorogenic acid

Material

(g/50 g Contents (%) Amount (mg/50 g)
stem 3.350 = 0.187 2.748 £ 0.053  0.092 + 0.007
stemn bark 4.346 + 0.046 2443 £ 0052 0.106 + 0.003
oot 6.290 = 0.062 2758 £ 0018  0.173 £ 0.001

ofy =ZE9| chlorogenic acide| & &

SotEe) Sod 589 uFEY I Qe F A
FAEZ2 chlorogenic acid®] F#E Table 59 JERAT.
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Table 5. Quantitative analysis of Acanthopanax sessiliflorum S. exiract
with extraction solvents

Extracis Amount of dry Conccetration of Amount of chlorogenic
contents (g/50 g) chlorogenic acid” (%) acid” (mg/50 g)
100% EtOH 0.950 0.994 0.009
75% EtOH 2.920 2.266 0.066
50% EtOH 3.500 2117 0.074
25% EtOH 3.560 2.183 0.078
100% H,O 3.870 1.180 0.046

a) Concentration of chlorogenic acid within dry powder of Acanthopanax
sessiliflorum S. extract

b) Amount of chlorogenic acid within dry powder of Acanthopanax
sessiliflorum S. extract

Z&u chlorogenic acide| gk ¥ S4H|W
S7ee] gy, el 2850 F5& Bt 2=
£ chlorogenic acid®] %% pH % 4% Zo]€ Table 61
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Table 6. Physical properties and quantitative analysis of Acanthopanax
sessiliflorum S. extracts with extraction methods

Exiracs Concenttation of - Color
chlorogenic acid” (%) L Lo b
25C-Stirring 2.183 £ 0.107 6.58 8732 4251
50°C-Sonication 2.223 + 0.026 6.49 7315 4389
100°C-Reflux 1.187 £ 0.057 6.10 3670 8115

a) Concentration of chlorogenic acid within dry powder of Acanthopanax
sessiliflorum S. extract.

b) Condition : 0.1 g Acanthopanax sessiliflorum S. extract in 100 m}
50% EtOH.

¢) L : Lightness.

d) Yellow direction (+ value : yellow color increase).

Diaion HP20 Eoit 2&&0o| XEHE 2 X S4ulu
75% AgeTEAoE F2 W °
47} B35 st ARFEE FFH pH F A Aol

9
£ Table 7% 89 VFERAQITE 10% 2 20% NEEFEd &
& chlorogenic acid7} 22t 3.020 + 0.080%, 20.500 * 1.150%

tu

Z FARAEINLH, 40% eS8 F caffeic acid
2 eleutheroside E7} 12.270 = 0.360%, 1.670 + 0.140%E F
TRBS Fsdrh chlorogenic acid 2 2719 dl] X3¢
Z9 3= HATEE Fg 29] Yeien, HPLC 22
e 2138 Fig. 3o VehAlth 2719 Diaion HP #8359
pHE 45~65 Alole] 3t& Uepfidon, Mg oghge] &%
o] H&4E AuHes A WS BAUTh

Table 7. Quantitative analysis of Diaion HP20 fraction layers for
Acanthopanax sessiliflorum S.

Contents (%)

Fraction Chlorogenic acid Caffeic acid Eleutheroside E
10% EtOH 3.020 + 0.080 - -
20% EtOH 20500 + 1.150 - -
40% EtOH - 12270 + 0.360 1.670 + 0.140
60% EtOH - - -

Table 8. Physical properties of Diaion HP20 fraction layers for
Acanihopanax sessiliflorum S.

Fraction pH? % Color )
L b

10% EtOH 6.54 94.25 7.86
20% EtOH 4.80 92.19 23.46
40% EtOH 488 87.55 44.33
60% EtOH 541 69.88 87.46

a) Condition : 0.1 mg Acanthopanax sessiliflorum S. extract in 100
ml 50% EtOH.

b) L : Lightness.

¢) Yellow direction (+ value : yellow color increase).
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Figure 2. Chemical structures of chlorogenic acid (A), caffeic acid
(B), eleutheroside E (C).
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Figure 3. HPLC chromatogram of Acanthopanax sessiliflorum S. extract.
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BR2 B33 200681 + 2.444 pg/ml, ascorbic acid 225.327 +
4278 pgiml 1813 60% AEHE FF 757.897 * 6.868 ug
/ml, 10% oeh& 3= 1713.548 + 34.565 pgimis £O2

2R, 20% 2 40% gL FFFL dl-a-tocopherol
ROE =2 guperoxide radical AAZAE YERNSItH(Table 9).
DPPH radical £2A@45 o] Eqal £ o, erlojo] tFes
818-510] Q1= chlorogenic acid$} caffeic acid®] el <J&F
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Table 9. Antioxidative effect of Acanthopanax sessiliflorum S. extract

Fraction — Cu - —
DPPH scavenging activity (¢g/ml) SOD-like activity (1g/ml)

10% EtOH 81.534 + 0.992 1713548 + 34.565
20% EtOH 1.748 + 0.098 131419 £ 2.235
40% EtOH 11.487 + 1,768 200.681 + 2.444
60% EtOH 21.960 + 0.547 757.897 + 6.868
ascorbic acid 3.018 £ 0.167 -
dl-a-tocopherol 18.316 + 0.030 225327 + 4278

*IC50 . Concentration of the sample required for 50% the radical to
be scavenged.
110
100
80

B0

Cell viability (% of control)

50 —&— Chlorogenic acid
@ Acanthopanax sessilifiorum S

40 -
0 10 100 200 500 1000
(pg/mL)
Figure 4. Relative cell viability of Acanthopanax sessiliflorum S.
extract and chlorogenic acid on human dermal fibroblasts by MTT
assay. The cells were treated with various concentration of samples for

24 h. The results were expressed as the average of duplicate samples.
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Table 10, Skin irritation index of Acanthopanax sessiliflorum S. extract

48 hr 96 h Response (%)
++ 48 hr 96 hr Average

Material
4t 4

Acanthopanax  sessiliflorum

S. extract (1% in water) - - - - 000 000 000
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