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Abstract : This study was conducted to investigate the effect of crude saponin of red ginseng and aqueous extracts from
several medicinal herbs on the activity of alcohol dehydrogenase(ADH) and aldehyde dehydrogenase(ALDH) in alcohol
metabolism. In order to develop a liquid phase product a model product was prepared using functional plants. In case of
red ginseng crude saponin, and some medicinal herbs(Puerariae radix, the flower of Puerariae lobata, the fruits of Hov-
enia dulcis Thunb., Morus alba L.) the relative activity of ADH was significantly increased, which was from 104~114%.
The relative activity of ALDH was also significantly increased in the cases of the fruits of Hovenia dulcis Thunb., Morus
alba L. which was from 102~106%. To improve of soju flavours by addition of liquid phase product, it is prepared three
samples added a given content (0.28%) of chik, ssanghwa and kyungokgo flavour. The total acceptability test showed sig-
nificant differences among three samples, and it is observed that the sample added ssanghwa flavour get the best grade.
As the second acceptability test, the preference of ssanghwa flavoured sample, sample without flavour and a similar prod-
uct in market was compared. There was no significant difference among three samples.
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Crude ginseng saponin

Fig. 1. Extraction procedure of ginseng.
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Table 1. Change of the soluble solid contents extracted from various medicinal herbs by water
Soluble Solid Content (°Brix)

Name Origin Ext. ratio Ext. Time*

No. of Ext. 2 3 4 5
Puerariae Radi K 15 1 1 1.3 13 1.6
erariae Radix orea : 5 Y o7 07 o7
1 2.3 2.5 2.5 2.5

fl i i 1:1
The flower of Puerariae lobata China 5 5 o 3 3 3
1 2 2.2 2.4 33

The fruits of H ia dulcis thunb K 1:5
e fruits of Hovenia dulcis thunberg orea 5 T 37 33 n
1 2.1 2.1 2.2 2.2

Mori Folium K 1:20
o orea 2 0.9 10 1.0 1.0

*Extraction Temp. : 90~95°C

Table 2. The effect of red ginseng crude saponin on yeast alcohol dehydrogenase and yeast aldehyde dehydrogenase in vitro

Added saponin Conc. ADH activity ADH Relative Activity ALDH Activity ALDH Relative Activity

(wiv %) (Unit) (%) (Unit) (%)

control 0.211+0.009 100.0 0.6860.045 100.0

1.0x1078 0.2110.000 100.0 0.671+£0.032 97.8

1.0x1077 0.220+0.005 104.3%%* 0.675£0.004 984

1.0x107¢ 0.211£0.002 100.0 0.743+0.053 108.3#**
1.0x1073 0.206£0.004 97.6 0.702+0.040 102.3

1.0x10™ 0.207+0.003 98.1 0.66610.014 97.1

1.0x1073 0.21120.001 100.0 0.685+0.033 99.9

ADH-mixture(3 ml) contained 48 mM glycine-NaOH buffer(pH 9.6), 0.8 mM NAD*, 3 mM ethanol and various concentration of crude
saponin. ALDH-mixture(3 ml) contained 70 mM sodium pyrophosphate buffer(pH 8.0), 1| mM NAD"*, 100 mM KCl, 11 mM mercaptoethanol,
6 mM acetaldehyde and various concentration of crude saponin. The value are mean+ S.D.(n=3)
*One unit of enzyme activity was defined as one n mole of NADH formed per min. at 340 nm.
**Relative activity was defined assuming that of control being 100.
***Significance : P<0.05 compared to the control
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Table 3. The effect of extracts from the flower of Pueraria lobata on yeast alcohol dehydrogenase and yeast aldehyde dehydrogenase in vitro

Conc. ADH Activity ADH Relative activity ALDH Activity ALDH Relatiye activity
(wiv %) (Unit)* (%)™ (Unit) (%) ™

Control 0.212+0.003 100.0 0.683+0.026 100.0
5.0x1073 0.215£0.008 101.4 0.683x0.016 100.0
1.0x1074 0.233+0.013 109.G%** 0.671+0.018 98.2
5.0x107 0.227+£0.018 107.1%** 0.648+0.017 94.9

1.0x1073 0.201£0.009 94.8 0.644+0.028 943

ADH-mixture(3 ml) contained 48 mM glycine-NaOH buffer(pH 9.6), 0.8 mM NAD", 3 mM ethanol and various concentration of crude
saponin. ALDH-mixture(3 ml) contained 70 mM sodium pyrophosphate buffer(pH 8.0), 1 mM NAD", 100 mM KCl, 11 mM mercaptoethanol,
6 mM acetaldehyde and various concentration of crude saponin. The value are mean* S.D.(n=3)
*One unit of enzyme activity was defined as one n mole of NADH formed per min. at 340 nm.
*#*Relative activity was defined assuming that of control being 100.
***Significance : P<0.05 compared to the control

Table 4. The effect of extracts from Puerariae radix on yeast alcohol dehydrogenase and yeast aldehyde dehydrogenase in vitro

Conc. ADH Activity ADH Relative Activity ALDH Activity ALDH Relative Activity
(W %) (Unit)* (%) (Unit)* (%)
Control 0.209+0.003 100.0 0.675+0.033 100.0
5.0x107 0.215+0.016 102.9 0.651+0.024 96.4
1.0x10* 0.21740.013 103.8 0.66410.033 98.4
5.0x10* 0.23740.020 113 4ok 0.65840.028 97.5
1.0x1073 0.23610.017 112.9%** 0.64610.033 95.7

ADH-mixture(3 ml) contained 48 mM glycine-NaOH buffer(pH 9.6), 0.8 mM NAD", 3 mM ethanol and various concentration of crude
saponin. ALDH-mixture(3 mi) contained 70 mM sodium pyrophosphate butfer(pH 8.0), | mM NAD*, 100 mM KCl, 11 mM mercaptoethanol,
6 mM acetaldehyde and various concentration of crude saponin. The value are mean =+ S.D.(n=3)
*One unit of enzyme activity was defined as one n mole of NADH formed per min. at 340 nm.
**Relative activity was defined assuming that of control being 100.
***Significance : P<0.05 compared to the control

Table 5. The effect of extracts from the fruits of Hovenia dulcis Thunberg on yeast alcohol dehydrogenase and yeast aldehyde dehydrogenase

in vitro.

Conc. ADH Activity ADH Relative Activity ALDH Activity ALDH Relatlve Activity
(WIV %) (Unit) (%)™ (Unit) (%)

Control 0.2214+0.013 100.0 0.681+0.014 100.0

5.0x107 0.23120.004 104.5%** 0.67510.026 99.1

1.0x10 0.2320.004 105.0%** 0.697£0.009 102.3%%%
5.0x10* 0.218+0.003 98.6 0.660%0.005 96.9

1.0x1073 0.219+0.003 99.1 0.64910.023 953

ADH-mixture(3 ml) contained 48 mM glycine-NaOH buffer(pH 9.6), 0.8 mM NAD", 3 mM ethanol and various concentration of crude
saponin. ALDH-mixture(3 ml) contained 70 mM sodium pyrophosphate buffer(pH 8.0), 1 mM NAD*, 100 mM KCl, 11 mM mercaptoethanol,
6 mM acetaldehyde and various concentration of crude saponin. The value are mean+ S.D.(n=3)
*One unit of enzyme activity was defined as one n mole of NADH formed per min. at 340 nm.
**Relative activity was defined assuming that of control being 100.
**%Significance : P<0.05 compared to the control
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Table 6. The effect of extracts from Morus alba L. on yeast alcohol dehydrogenase and yeast aldehyde dehydrogenase in vitro

Conc. ADH Activity ADH Relative Activity ALDH Activity ALDH Relative Activity
(Wi %) (Unit)* (%) ** (Unit)* (%0)**

Control 0.211+0.010 100.0 0.754+0.021 100.0
1.0x107 0.217£0.003 102.8 0.74510.034 98.8
5.0x107 0.242+0.015 114.7%%% 0.758+0.032 100.5
1.0x107 0.222+0.018 105.2 0.797+0.026 105.7#%*
5.0x107° 0.207+0.003 98.1 0.761+0.017 100.9

ADH-mixture(3 ml) contained 48 mM glycine-NaOH buffer(pH 9.6), 0.8 mM NAD*, 3 mM ethanol and various concentration of crude
saponin. ALDH-mixture(3 ml) contained 70 mM sodium pyrophosphate buffer(pH 8.0), | mM NAD", 100 mM KCl, 11 mM mercaptoethanol,
6 mM acetaldehyde and various concentration of crude saponin. The value are mean = S.D.(n=3)

*One unit of enzyme activity was defined as one n mole of NADH formed per min. at 340 nm.

**Relative activity was defined assuming that of control being 1
***Significance : P<0.05 compared to the control

00.

Table 7. Total acceptability of soju prepared from a mixture of white ginseng and functional ingredient for alcoholic beverage

SAMPLE

Parameter
A

B C

Overall 4.70+£2.08*

5.87+2.25°

3.2742.26°

A : red-ginseng 1%-+kalkeun 2%+kalhwa 2%+sangyup 0.9%-jiguja 1%-+fructooligosaccharide 3%-+chick flavour 0.28%

B : red-ginseng 1%-+kalkeun 2%+kalhwa 2%-+sangyup 0.9%+jiguja 1%-+fructooligosaccharide 3%+ssanghwa flavour 0.28%
C : red-ginseng 1%-+kalkeun 2%-+kalhwa 2%-+sangyup 0.9%-+jiguja 1%-+fructooligosaccharide 3%-+kyungokgo flavour 0.28%
*Means which are not significantly different are followed by same letter (P<0.05)

Table 8. Total acceptability of soju added ssanghwa flavoured sample, sample without flavour, and a similar product in market

SAMPLE
Parameter
A B C
Overall 540+£2.44 4774228 * 453213

A : red-ginseng 1%-+kalkeun 2%+kalhwa 2%-+sangyup 0.9%+jiguja 1%-+fructooligosaccharide 3%
B : red-ginseng 1%-+kalkeun 2%-+kalhwa 2%+sangyup 0.9%+jiguja 1%-+fructooligosaccharide 3%-+ssanghwa flavour 0.28%

C : Korean red ginseng tonic

*Means which are not significantly different are followed by same letter (P<0.05)
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