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Abstract

This study was conducted to examine the volatile flavor compounds of Hakyangju, a traditional Korean liquor,
and to evaluate the effect of the beverage on alcohol metabolism in rats. By GC/MS analysis, 17 volatile flavor
compounds including iso-butyl alcohol and iso-amyl alcohol were detected in Hahyangju. The concentrations of
acetaldehyde and ethylacetate in Hohyangju were decreased by filtration. Alcohol (0.035 mg/dL) and acetaldehyde
(0.29 mg/dL) levels in the blood of rats given Hahyangju (HT animals) were lower than in rats given 17% (v/v)
alcohol (AT rats). Also, alcohol dehydrogenase (ADH) and acetaldehyde dehydrogenase (ALDH) activities in HT
rats were 24.63 + 1.8 umoles/mg protein and 9.8 + 1.3 pmoles/mg protein, respectively, and were higher than
in AT animals. The increases in ADH and ALDH activity in HT animals resulted in decreases in alcohol and
acetaldehyde concentrations in blood, compared to the levels seen in rats given 17% (v/v) alcohol. These results
suggest that Hahyangju may increase alcohol metabolizing activity, and consumption of Hahyangju may result in
less of a hangover than follows ingestion of beverages (such as wine) containing about 17% (v/v) alcohol.
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Table 1. Condition for analysis of volatile compounds

Instrument Agilent 6890N

Column HP-INNOWAX (0.25 mm>30 mmx0.25 um)
Detector Agilent 5973N mass selective detector

Inlet Temp. 250C

Oven Progtam 60°C (2min) — 10°C/min — 240°C (Smin)
Transfer line heater 20T

Flow rate 0.9 mL/min (He)
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Table 2. Volatile compounds of Hahyangju

Peak No. Volatile compound RT Peak arca %
1 Ethyl acetate 177 31l
2 Ethanol 2.04 63.76
3 Isobutyl alcohol 346 283
4 Tsoamyl alcohol 4.90 1524
35 Hexanoic acid, ethyl ester 531 0.13
6  1-Hexanol 6.92 007
7 Octanoic acid, ethyl ester 8.17 0.15
8  Acetic acid 8.30 027
9 Decanoic acid, ethyl ester 1077 trace
10 Butanedioic acid, diethyl ester 1n.n 0.21
1 ?4($§$$$§§Ygf1$§??;§rgzohn5me 1241 trace
12 Benzene ethanol 1371 1.70
13 Tetradecanoic acid, ethyl ester 15.26 0.82
14 Hexadecanoic acid, ethyl ester 1721 trace
15 Octadecanoic acid, ethyl ester 190t 0.10
16  Ethyl oleate 19.16 0.60
17 Linoleic acid ethyl ester 19.54 0.36

Table 3. Change of acetaldehyde and fusel oils during Hahyangju
processing

(unit = ppm)
Fermentation time(days)

Compounds 3 o % ; f;fdtgg )
Acetaldehyde 86.66 143.00 14432 80.98
2-propancl
Ethylacetate 205.50 364.60 18045 81.62
Iso-butyl aleohol 107.34 9338 1249 165.56
n-butanol
Tso-amyl alcohol 11381 107.89 138.88 201.13
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Fig. 2. Blood alcohol concentration in rats after oral administration.

Each point represented the mean+S.D. of five rats. Means with the different alphabet
are significantly different (p<0.05) among groups by Duncan‘s multiple range test.
-l : 17% alcohol administration, -4 : Hahyangju administration,

-A- : The group administrated drink for reduction of hangover,

-X- : water administration.
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Fig. 3. Blood acetaldehyde concentration in rats after oral
administration.

Each bar represented the meantS.D. of five rats. Means with the different alphabet
are significantly different (p<0.05) among groups by Duncan‘s multiple range test.

AT : 17% alcohol administration, HT : Hahyangju administration,
DT : The group administrated drink for reduction of hangover.
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Fig. 4. ADH in rats after oral administration.

Each bar represented the mean£S.D. of five rats.

Means with the different alphabet are significantly different (p<0.05) among groups
by Duncans multiple range test.

AT : 17% alcohol administration, HT : Hahyangju administration,

DT : The group administrated drink for reduction of hangover.
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Fig. 5. ALDH of rats after oral administration.

Each bar represented the meantS.D. of five rats.

Means with the different alphabet are significantly different (p<0.05) among groups
by Duncan‘s multiple range test.

AT : 17% alcoho! administration, HT : Hahyangju administration,

DT : The group administrated drink for reduction of hangover.
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