Journal of Life Science 2008 Vol. 18. No. 6. 871~877

©JLS/ISSN 1225-9918

YUES A S8t T2 8 X

OL-. = hail Il

Q
2
aAMS - 228 - JET|*

Bt ARTEE WS

Received April 18, 2008 /Accepted June 20, 2008

ol
2.
L
Y
P
o
HM

Analysis of Optimum Condition for Alcoholic Drink Production Using Onion Extract. Sam Woong,
Kim, Eun-Hye, Oh, and Hong-Ki, Jun*. Division of Biological Science, Pusan National University, Busan
609-735, Korea - Onions are considered to be a promising source of the alcoholic drink because they
are rich in sugar, amino acids and various nutrients. To isolate strains of Saccharomyces cerevisiae pro-
ducing ethanol of higher concentration, 19 strains were subjected to screening. Among them, the strain
producing the highest concentration of ethanol was OJ-8 strain. Onion’s oder was effectively removed
by treatment for 30 min with 10% (w/v) charcoal against medium and then heat treatment of onion
extract for 40 min at 100°C. The optimum conditions for alcoholic fermentation was investigated in
medium containing the onion extract. The optimal conditions for ethanol production was obtained by
standing culture for 5 days at 25°C with 5% inoculum volume.
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o) opliat 2L AN E A dhet 234 Aol ¥
o)i Aok YrRAM 7HF B Fu7t 44HE = Hokkaido
9] Okhotskol| X A = &= Y3t glutamic acid, setine, ar-
ginine 5-¢ Wo TR AL $ue AAYE 24
79 %3t glutamic acid, ornithine, lysine 58 ol ¥ &
stal 2]

R HE Al g7 o] £3te ©AYOEE glucose, gal-
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nose 0| Ut} ARV} o]&ile AAYOEE Y T
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2o o3 f4A ol &5 AAgeR A Ut} Glucose
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Table 1. Operating conditions of GC for alcohol analysis

[tems Conditions

GC instrument Hewlett Packard GC 5890

Column Ino wax 30 mm Column
Carrier gas N,

Column temperature 60°C

Detector FID detector

Injection temperature 120°C

Detector temperature 280°C

Injection volume 1 pl

S 10°8) 31X & 2 Somogyi-Nelson " o]&3}o spectro-

photometeri ODsypdl X TFE S 2A s HuH13].

HFgAE 7,000 rpm, 2087 GAEY 3 T, ASAS
membrane filter (045 pm, Sartorius Co., Australia)& <] 3}3}
o i 1 plE GC [gas chromatography (Hewlett Packard
Co.,, USA)]2 Table 18} 28 27 3} A loading3d}l
standard (absolute ethanol)@] A3} viwste P4 L=
=9 & ALtstATHI219].
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Fig. 1. Sugar consuming and alcohol producing activity of vari-
ous yeast strains. X-axis indicates strains. Left and right
panels corresponding to Y-axes mark residual sugar and
ethanol contents, respectively.
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Table 2. Effect of various smell-free agents on onion juice

Heat 10 20 30 40 50 60

treatment N min min min min min  min
(100°C)  + N e S e = = e
1% 5% 10% 15% 20% 25%
H,O,
+ + + + ++ ++

Charcoal 10 min 20 min 30 min 40 min 50 min 60 min
(activated

carbon)  * + ++ + +HE
Ciric omM 10 mM 15 mM 20 mM 25 mM 30 mM
acid + + + + ++ o

+: strong smell, ++: moderate, +++: smell-free

e 5 33 Ao UAS oy Ie] Ao W

A AA &7 Holwtth. 53] 408 o] datstd WA}
7FE ol AAEHATHTable 2). o274 th2A da A
W A9 sucroseE 5% B33t ztzhs 2ad § ¢2E A
S 243498 o g W 22 ¢S WAL

FFL WA G AOE ehgrh(Fig. 24)
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Fig. 2. Comparison of alcohol production from onion juice treat-
ed with various smell-free agents. A, heat treatment; B,
H;O, treatment; C, charcoal treatment; D, citric acid
treatment.
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Fig. 3. Effect of culture temperature on the alcohol production
by OJ-8 strain. X-axis indicates strains. Left and right
panels corresponding to Y-axes mark residual sugar and
ethanol contents, respectively.
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A F& o] L3 4 QA 1 Fo A 53] glucose, fructose,
A9g A Aol 4w P2 g
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Fig. 4. Effect of fermentation times on the alcohol production
by OJ-8 strain. X-axis indicates strains. Left and right
panels corresponding to Y-axes mark residual sugar and
ethanol contents, respectively.
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Fig. 5. Sugar consuming activity and alcohol producing activity
by the addition of various carbohydrates. Ara,
Arabinose; Cel, Cellobiose; Fru, Fructose; Gal, Galactose;
Glu, Glucose; Lac, Lactose; Mal, Maltose; Man, Mannose;
Mel, Melibiose; Raf, Raffinose; Rha, Rhamnose; Sol,
Soluble starch; Suc, Sucrose; Xyl, Xylose.
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Fig. 6. Effect of additional sucrose concentration on the alcohol
production by OJ-8 strain. X-axis indicates strains. Left
and right panels corresponding to Y-axes mark residual
sugar and ethanol contents, respectively.
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ol Ane} ol AL AAFS AY HH =4 & A
3 2 A3 6° brixe] FulFol 17.5%2 sucroseE 375t
5% 228 AEse], 5IH, 50 FF A s Roz
el th(Table 3).

Table 3. The optimum fermentation conditions for alcohol pro-
duction

Contents Optimum conditions

Temperature 25°C
Time 5 days
Cultural method standing
Added sugars 17.5%
Inoculation volume 5%

18 ¢
16 r
1.4+
1.2 1
1.0+
08
0.6
0.4
02}

ek sk g
S = b3

—0— Residual sugars (0.D.54¢)
—e— FEthanol contents (%)

Y - - !

0 P2 3 4 5 6 7 8 9
Inoculation size (%)
Fig. 7. Effect of inoculation size on the alcohol production by
OJ-8 strain. X-axis indicates strains. Left and right panels

corresponding to Y-axes mark residual sugar and etha-
nol contents, respectively.
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& S8 LS A HET 982 aHAG. Gl
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Gt A A AR, el A oA e 19 dE
Abgstel 43 AT Fds & A% O8] 7HE =&
Ao2 Yeith. 439} o] WAE AAS7] Hl e 7
A BEoE ANE AAT A E& THHAY BE= A
gatd B3t e Aoz eyt aHAM AFd dis
20% B4VE& 30 £k A2kl 100°C 4027 A E 3k
atHez YAE AR A0E YERT d9Es o8
sty ARH o TRE FIT 5 ST 249 AN BAE
5% AFFLE 25°C 59 T AAM G A =
e+ U

Acknowledgement

This work was supported by grant No. RT105-03-02 from
the Regional Technology Innovation Program of the
Ministry of Commerce, Industry and Energy (MOCIE).

References

1. Carson, J. F. 1987. Chemistry and biological properties of
onions and garlic. Food Reb. Int. 3, 71-103.

2. Horiuchi, J. I, K. Tohru and K. Masayoshi. 1999. New vine-
gar production from onions. ]. Biosci. Bioeng. 88, 107-109.

3. Jeong, H. B. 1997. Eat to know onion. Donga A
Entertainment.

4. Jeong, Y. J. 1996. Optimization of preparation method of
Perisimon vinegar by analysis of reaction surface. Young
Nam University Ph.D. thesis.

5. Jeong, Y. J. 2000. Production of beverages and fruits vinegar
using Kyungpook special products (Persimmom, Apple and
Grape). |. Food Science and Nutrition 5, 53-59.

6. Jeong, Y. ], J. H. Seo, G. D. Lee, N. Y. Park and T. H. Choi.
1999. The quality comparison of apple vinegar by two
stages fermentation with commercial apple vinegar. J.
Korean Soc. Food Sci. Nutr. 28, 353-358.

7. Kang, T. Y, G. H. Oh and K. Kim. 2000. Isolation and ideni-
fication of yeast strains producing high concentration of
ethanol with high viability. Kor. ]. Appl. Microbiol. Biotechnol.
28, 309-315.

8. Kim, J. H. 1997. Antibacterial action of onion (Allium cepa
L.) extract against oral pathogenic bacteria. Ph.D. Thesis,
Japan University.

9. Kim, J. H, S. H. Lee, N. M. Kim, S. Y. Choi, J. Y. Yoo and
J. S. Lee. 2000. Manufacture and physiological functionality
of Korean traditional liquor by using Dandilion (Taraxacum



10.

11.

12.

13.

14.

15.

platycarpum). Kor. J. Appl.- Microbiol. Biotechnol. 28, 367-371.
Kim, J. Y. and C. S. Park. 1997. Classification, Characteriza-
tion, and industrial application of Yeast. Kor. . Microbiol.
Biotech. 10, 26-33.

Lee, C. ], H. D. Kim, E. H. Choung, ]J. K. Suh, C. W. Park
and Y. L. Ha. 2000. Reduction effect of carcinogenesis by
the extract of onion wastes. |. Korean Soc. Food Sci. Nutr.
29, 525-530.

Min, K. H,, H. D. Kim and B. K. Hur. 1995. Effect of initial
condition on the characteristics of ethanol fermentation. Kor.
|. Appl. Microbiol. Biotechnol. 23, 479-484.

Nelson, N. 1950. A photometric adaption of the Somogyi
method for the determination of glucose. . Biol. Chem. 166,
444-452,

Nobel, ]. G. and J. A. Barnett. 1991. Passage of molecules
through yeast cell walls: a brief essay-review. Yeast 7,
313-323.

Park, Y. K, 5. T. Jung, S. G. Kang, . B. Park, K. S. Cheun
and 5. K. Kang. 1999. Production of a vinegar from onion.

16.

17.

18.

19.

20.

21.

Journal of Life Science 2008, Vol. 18. No. 6 877

Kor. ]. Appl. Microbiol. Biotechnol. 27, 75-79.

Rhim, J. S. 1993. Onion and health. infernational Culture
Publish Co. USA. |

Seo, J. H., G. D. Lee and Y. ]. Jeong. 2001. Optimization
of the vinegar fermentation using concentrated apple juice.
J. Korean Soc, Food Sci. Nutr. 30, 460-465.

Sheela, C. G.,, K. Kumud and K. T. Augusti. 1995.
Antidiabetic effects of onion and garlic sulfoxide amino
acids in rats. Planta Med. 61, 356-357.

Shin, K. R, B. C. Kim, J. Y. Yang and Y. D. Kim. 1999.
Characterization of Yakju prepared with yeasts from fruits.
J. Korean Soc. Food Sci. Nutr. 28, 801-804.

Shim, K. H,, S. D. Choi, Y. S. Lee and J. S. Choi. 1992.
Changes of chemical components among alcoholic fermen-
tation of Vitis vinifera red wine. ]. Gyeongsang National
University 31, 157-165.

Son, J. Y., H. S. Son and W. D. Cho. 1998. Antioxidative
effect of onion skin extract. Korean |. Soc. Food Sci. 14, 16-20.



