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Effects of Amino Acids on the Activities of Alcohol Metabolizing Enzyme Alcohol Dehydrogenase
(ADH) and Acetaldehyde Dehydrogenase (ALDH). Jae-Young Cha, Hae-Jung Jung, Jae-Jun Jeong,
Hyun-Ju Yang, Yong-Taek Kim and Yong-Soo Lee*. Technical Research Institute, Daesun Distilling Co.,
Ltd. - The present study examined the comparative effects of various amino acids on the alcohol de-
hydrogenase (ADH) and acetaldehyde dehydrogenase (ALDH) activities of yeast Saccharomyces cer-
eviciae and rat liver homogenate in vitfro. Methionine showed the highest activity in yeast ADH among
the amino acids used in this study, but this was not higher than that of the hangover product,
Condition-Power (CP) used as positive control. Methionine was also found to be the best amino acid
in terms of the ALDH activity in rat liver homogenate among the treatment amino acids, which was
comparatively higher than that of positive control CP. It was chosen for further experiments and yeast
ADH activity increased in parallel with increased methionine concentration, but not rat liver ALDH
activity, and it was comparatively higher than those of the positive control. Arginine showed the
highest values in yeast ALDH and rat liver ADH activities among amino acids, and it was chosen
for further experiments. Yeast ALDH activity increased in parallel with increased arginine concen-
tration, which was higher than that of positive control CP, and rat liver ADH activity was also com-
paratively higher in all treatment concentrations of arginine than that of positive control CP. The na-
tive electrophoresis of ADH and ALDH from cell-free extracts of yeast Saccharonmyces cerevisiae cultured
in the growth medium containing various arginine concentrations by 0~0.1% showed two active
bands upon zymogram staining analysis, and the straining intensity of ADH and ALDH active bands
in arginine treatment yeast was stronger than that of non-yeast or low treatment yeast. These results
indicate that alcohol metabolizing enzyme activities can be enhanced by arginine and methionine, sug-
gesting that arginine and methionine have potent ethanol-metabolizing activities.
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Fig. 1. Effects of water-soluble amino acids and hangover prod-
uct Condition Power (CP) on the alcohol dehydrogenase
(ADH) activity from rat liver homogenate. Values are
meantstandard deviation (n=3).
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Fig. 2. Effects of various arginine concentrations and hangover
product Condition Power (CP) on the alcohol dehydrogen-
ase (ADH) activity from rat liver homogenate. Values
are mean+standard deviation (n=3).
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Fig. 3. Effects of water-soluble amino acids and hangover prod-
uct Condition Power (CP) on the alcohol dehydrogenase
(ADH) activity from yeast Saccharomyces cerevisiae.
Values are mean+standard deviation (n=3).
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Fig. 4. Effects of various methionine concentrations and hang-
over product Condition Power (CP) on the alcohol de-
hydrogenase (ADH) activity from yeast Saccharomyces

cerevisige. Values are meantstandard deviation (n=3).
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Fig. 5. Effects of water-soluble amino acids and hangover prod-
uct Condition Power (CP) on the acetaldehyde de-
hydrogenase (ALDH) activity from rat liver homogenate.
Values are meantstandard deviation (n=3).
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Fig. 6. Effects of various methionine concentrations and hangover
product Condition Power (CP) on the acetaldehyde de-
hydrogenase (ALDH) activity from rat liver homogenate.
Values are meantstandard deviation (n=3).
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Fig. 8. Effects of various arginine concentrations and hangover
product Condition Power (CP) on the acetaldehyde de-

hydrogenase (ALDH) activity from yeast Saccharomyces
cerevisine. Values are meantstandard deviation (n=3).
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Fig. 9. Alcohol dehydrogenase (ADH; left) and acetaldehyde de-
hydrogenase (ALDH; right) activities zymogram band
patterns from cell-free extracts of yeast Saccharomyces cer-
evisige cultured in the growth medium containing various
arginine concentrations by 0~0.1% (w/v).
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