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Inhibitory Effect against Angiotensin Converting Enzyme and
Antioxidant Activity of Panax ginseng C. A. Meyer Extracts
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ABSTRACT : The study was performed for elucidating angiotensin converting enzyme (ACE) inhibitory
activity and comparing antioxidative activity of Panax ginseng extracts prepared at different conditions, Total
phenolic content, inhibitory activity on ACE and antioxidative effects were tested on 10 ethanolic extracts and
correlation coefficient between total phenolic content and physiological activity was calculated. Yield and total
phenolic content of 50% ethanolic extract prepared at 85C exhibited the highest value as 42.52% and 0.82%,
respectively. Among the fractions obtained from 50% ethanolic extract prepared at room temperature, water
fraction showed the highest value in yield as 72.08% and ethyl acetate fraction did in total phenolic content
as 6.59%. In the test on ACE inhibitory activity, 50% ethanolic extract obtained at room temperature indicated
the strongest effect of 93.8% which was higher than 85.2% of commercialized ACE inhibitor and solvent
fractions showed potent inhibitory activity in order of hexane fraction, diethyl ether fraction, ethyl acetate
fraction, butanol fraction and water fraction at concentration of 4000 ug/mf. 50% Ethanolic extract prepared at
85T had the most potent inhibition effect on human LDL oxidation as 78.2% at 200 ug/m{ and the other
extracts also did above 60%. Diethyl ether fraction and ethyl acetate fraction showed strong inhibition activity
(34.38%~78.13%) on LDL oxidation at concentration of 10~200 ug/ml. From the statistical analysis via SAS
program, correlation coefficient between total phenolic content and ACE inhibitory effect was 06353 at
P<0.05. Conclusively, this report showed that the most efficient extraction condition for elevating inhibitory
activity on ACE and LDL oxidation, phenolic content and yield from Panax ginseng was 50% ethanol extraction
at room temperature or high temperature condition. And Panax ginseng would be used for preventing
hypertension or atheroscrelosis for man via inhibitory action on ACE and LDL oxidation,

Key words :  Panax ginseng, angiotensin converting enzyme, ACE nhibitory activity, low density lipoprotein, LDL
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Table 1. Conditions of solvent and temperature used
for preparing crude Panax ginseng extracts.

Conditions
Extract No.
Solvent (EtOH : H:0)  Temperature

1 100: 0

2 80: 20

3 50: 50 85C

4 30: 70

5 0:100

6 100: 0

7 80: 20

8 50: 50 Room temp.

9 30: 70

10 0:100
4 g IS0 Ml 3! =2 =5

A4k 2 373 g 10812 50% ofghE (g/v) E A2
AA 2A A A g & dojX AL T TS
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Table 2. Yield and total phenolic content of ethanolic
extracts prepared from Panax ginseng.

Extracts No. Yield (%)! Total Phenol (%)*
1 10.36 0.16%£0.00
2 33.37 072002
3 4225 0.82+0.04
4 31.29 057x0.08
5 22.83 0.29+0.07
6 227 0.02+0.00
7 2475 0.42+0.02
8 38.38 0.62+0.00
9 39.35 0.52%0.01
10 31.74 0.43+0.01

' The value was exhibited as percentage of soluble solid
content obtained from 690 md of each ethanolic extract
to 100g of Panax ginseng rowder.

' The value showed as content of tannic acid on 100 g of
Panax ginseng powder.
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Table 3. Yield and total phenolic content of solvent
fractions prepared from 50% ethanolic
extracts at roon temperature of Panax ginseng.

Fractions Yield (%)" Total Phenol (%)
Hexane 0.92 274x019
Diethylether 0.56 354%0.14
Ethylacetate 0.49 6.569%0.28
Butanol 13.47 0.69+0.11
Water 72.08 0.48+0.02

' The value was percentage of solid contents of each
solvent fractions to 149.48 g of 50% ethanolic extract
which was obtained from 373 g of Panax ginseng powder
at room temperature.

" The value showed as content of tannic acid on 100 g of
each solvent fraction.
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Table 4. Correlation coefficients between several physiological activities including inhibition activities on ACE at
4000 ug/md, LDL oxidation at 200 ug/md, linoleic acid peroxidation at 50 ug/md and scavenging activity on
DPPH radical at 50 ug/md and total phenolic content of Panax ginseng extracts.

Total ACE LDL Linoleic acid DPPH
phenol activity oxidation peroxidation
Total phenol - 0.6563" 0.5588 -0.0751 0.1255
ACE activity 0.6563" - -0.0002 -0.2293 -0.2019
LDL oxidation 0.56588 -0.0002 - 0.2989 04317
Linoleic acid peroxidation -0.0751 -0.2293 0.2989 - 0.7591*
DPPH 0.1255 -0.2019 0.4317 0.7591" -

* The value was significant at PY0.05 level.
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Inhibition effect of 10 ethanolic extracts from Panax ginseng on human LDL oxidation which showed by
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Fig. 4. Inhibition effects on LDL oxidation of hexane (H), diethylether (E), ethylacetate (EA), n-butanol (B) and
water fractions (W) prepared from 50% ethanolic extracts at room temperature of Panax ginseng.
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