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Development of an Alcoholic Drink Using Onion Extract. Sam Woong, Kim, Eun-Hye, Ch and
Hong-Ki, Jun®. Division of Biological Science, Pusan National University, Busan 609-735, Korea - This study
was carried out to develope an alcoholic drink by fermentation of onion extract using Saccharomyces
cerevisiae. The optimal conditions for ethanol production were obtained by standing culture at 25°C
for 5 days with 5% inoculum volume. At the results by flask culture, the growth curve of used S.
cerevisige reached to the stantionary phase at 48 hr and the death phase at 90 hr, whereas ethanol pro-
duction reached maximum at 114 hr. Under the above conditions, a large scale production was carried
out. A standing culture in 5 | fermenter showed the similar results to its flask culture, but progressed
24 hr rapidly more than that of the flask culture. A fed-batch culture was performed by addition of
the onionic medium supplemented with 10% (v/v) sucrose after 72 hr from the fermenting start. The
fed-batch culture could prevent S. cerevisiae from entering into the death phase and maintain constant
level of alcohol production. A continuous culture was able to carry out by adding per every 24 hr
the onionic medium supplemented with 10% (v/v) sucrose after 72 hr from the fermenting start.
Although S. cerevisige used showed a little decreased growth, alcohol production maintained roughly
the constant level at the maximum yield. To enhance the quality of this alcoholic drink, 2-0--D-gluco-
pyranosyl L-ascorbic acid (AA-2G) was supplemented into the onion extract of the substrate for
fermentation. As resulted at this study, this alcoholic drink containing AA-2G should be used as a
functional fermented alcohol drink strengthened with vitamin C.
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% sucroseE 17.5% H7}stu 100°Co A 408 £ 973ty
WZAAZAS WA Fatg 8 A o) 30°C, 200 rpm, 244] 7
S A ERE 5% HES ¥ 30°C, 200 rpm, 484]71
T mjgste] FEE ARSI TH6,7,17].
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F ASEE # 9%AE 109 348k spectropho-
tometer (Techne Co., England)Z O.D.sxlA F3E ¢S
=33k 495 2 wad e pHe pH meter (Corning
Co., USA)Z Z33l4t}.

27 Pohae 9E 2 B ARAN PEE TEA
(Atago Co., Japan)E o]&-38to] ZH3tGn L& HAHA
Hge] UG WAyt d FEAE 7,000 rpm, 20871
94 B](Bechman Co., USA)3td d& FE& 10°) 3
Mg & Somogyi-Nelson WH[15]8 ]88} spectropho-
tometer2 O.Dswol M FEE S 484t

dANE 7000 rpm, 2087 A4 Y £, 459&
membrane filter (045 pm, Sartorius Co., Australia)2 3}
o ot 1 plE GC [gas chromatography (Hewlett
Packard Co., USA)]Z Table 13} & 27 38}d]A loading
891 standard (absolute ethanol)9) W3} ¥l 3le] &=
£9] F& ANSAH13,19).

FoEF LEY 9] ofrte EA3L7] il A&
£ evaporator (Eyela Co, Japan)Z o|8-3lo FZ& tha
membrane filter® o 3}3te} oJutdd 20 plg ofujAl E4
71{Biochrom 20, Pharmacia Co., Sweden)Z Table 29} Z+&
%7 3o loadingste] 43¢
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100 ml Eek239) 43E w4 50 ml H7Hst 5 437lel
A A9 A4 202 HEE Adad 5 FU 6420}
G pH, # 4%E 3 2289 403¢ SR,

waz g4 W

R71904 238 # 4% 43 239049 F 4% 54

Table 1. Operating conditions of GC for alcohol analysis

Ttems Conditions

Hewlett Packard GC 5890

GC Instrument

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
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Table 2. Operating conditions of amino acid analysis

Table 3. Operating conditions of HPLC for AA-2G analysis

Items Conditions Items Conditions
Biochrom 20 Pump Waters 515
Instrument .
(Pharmacia Co., Sweden) Detector Waters 2487 (UV 238nm)

High Resolution Column

Column High Resoluton Col
Flow rate Buffer: 20 mi/hr
Nihydrin: 20 ml/hr
Buffer : 75 bar
Pressure

Ninhydrin : 14 bar
Loading volume 20 pl

1: 0.20 M Lithium citrate pH 2.80
2: 0.30 M Lithium citrate pH 3.00
3: 0.50 M Lithium citrate pH 3.15
: 0.90 M Lithium citrate pH 3.50
: 1.65 M Lithium citrate pH 3.55
: 0.30 M Lithium hydroxide

Buffer type

N G

3 43E ANF T FESFT Yoyt 71wl o g
712 ASE Y] st 5 1 &9 @az(Korea
Fermenter Co., Korea)ol| %435 wi#] 3 1& #7138 & Zg}
23 wja 2 24 s 2EE A& 5U F 64
Ztvitk pH, ¢ A= % 4389 HAFE FF3AG-

AA w7h W

Hazx ZA Y AEE EUE @49 BE9 %
A AT g2& A A5E gn A4 WY 7}
TAE 248 Y3t IAHF A7 & F ASET UF
Z2719 93 ¢33 Aol A o2 uwl 10% sucroser}
HA7E 4uE WA 100 mig Yr1ste pH, 7 ASE 2 ¢
A& A4FE 44T o] W pHE Z2A3A g3

AA 9% WY

72A3to] HE WRE 2447 2427 10% sucorose’}
A7t 49E WA 100 mlE H7FEa vf & 100 ml 3
TN wYd Ry 4 A fAGd FAY
A AT ¢3E S SHAT L8]

AA-2G HIS AE9| ATl0f st AAE UEY AA-G
ol

B APAAM AAS AAGE Asted Fad 549
CGTase (Cyclodextrin glycosyltransferase)& A 4}sle #&
29 - 538t Paenibacillus sp. JB-130|2} W H st tH2).
1% soluble starch, 0.5% polypeptone, 0.5% yeast extract, 1%
Na,CO;, 0.1% K:HPO,, 0.02% MgSO, - 7TH;0 (pH 7.0)2
AE wjok w100 mlg 500 ml SetA30] Yo Au] et
Paenibacillus sp. JB-13 v} %¥9-& 1 ml §F3}o] 37°Col| A 200
rpm o2 36412 vl st & w2 8,000 rpmol| A 10

0.IM potassium phosphate
phosphoric acid (pH 2.0)

Capcellpak Css
(Shiseido Co., Japan)

Room temperature

Mobile phase

Column

Column temperature
Injection volume 20 ul

Flow rate 0.5 ml/min

T 244 E9E F A459L F43ar 50% 9] ammonium
sulfate2 FHZAAIZ T} o] thA] 8,000 rpme] A 40237 44
w8t HAAE-E 3)4+3}4) 50 mM phosphate buffer (pH
ZERELEFS FEITPILE-CRES FOLP
&3 AA2GS] Y] HFH 24 oln] Bae 2] T AT
s e Fn 1 209 95t AA2GE BT A
H AA2GE %9+F WA di3) 10%(v/v)2 d71sta wa
@ % gade 4Be 23390

TE7L FRE F AA2GY HIER CY FE Fotr7] 9]
8] @a 98 filtrationd}e] HPLCE Table 3¢} & 24 3}
A standard (AA-2G EZE)o] WA nmste AAG
Fe AR Hgw C (AA)T ER1§H T

g 4 ng

ZaA3 Hx Y

go}2ag o434 H7 28] SlN LES A3}
o 50 5 6ot pH, T ASE 2 BHLo HATS
2A3YTHFig 1). o 1 2L T4E o 135 chFig. 1)
#) ASEE BAL FHNOS sl WA 2AZ
$U 9B4E0E FAH ol Fd FA8 AugE ReE
JET. ogee] A4 Fol 42479 7S B
o ARNNE F 42T $AF A9 ee A5
2718 R4 2e #ol AdHE AYANE ke 2
7ol 2A8 Bol ), o] e AThe] ZAE ofekgo|
A3 BAe $38 Ao BUAT Wk Fo pHE
2719 37 AER 728 olFo] A% £ pH 99 v
$AD.

UEx M oY

51 &% daze ¢uF wiA 3018 718 & 28
23 g3t 2 2AslA waE A)ztste 5U F4t 64)
7tk pH, # A8 B €329 YAHE 2439t o
A% Fehez gunt pHe O BE 8% $4¢ vy
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Fig. 1. Time courses of cell growth, alcohol production and
pH on the flask with optimum conditions. The upper
panel indicates changes of pH value during cell
growth, The lower panel marks changes of cell growth
and ethanol contents.
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Fig. 2. Results of different fermentation methods. Time courses
of cell growth, alcohol production and pH on the jar
fermenter (A), time courses of cell growth, alcohol pro-
duction and pH on the jar fermenter with feeding
fed-batch culture (B), and time courses of cell growth,
alcohol production and pH through the continuous
ethanol fermentation (C). The upper panels in each
Figures indicate changes of pH value during cell
growth. The lower panels mark changes of cell growth
and ethanol contents.
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F4E& BASY] Ao WY AF F 7242 | 10% su-
croseZt FH7kE ¥ wiA 100 mlE H7lste pH, # A%
E 2 43g ASFe S o] o pHe 2A3A ¢
k. 1 A3} sucrose® A7FSHA] AhE W) o d3& =
F7 G 1° golpon # ASEE FA Zadg e
FAE B9A & ALY e e A tHFig. 2B).

| o4 Y

A2 b g A5 o5 7 H{Es ¢2E A
ol Az Wi Boh 7t igd Wt o & Ao v
EbtTh oA 2 A& wjge 2o AL sheA S AARg
weba 72A)17F w5 2447 7+E 02 10% sucorose F 7}
g FotE w2 100 mlg FH7bska w2 100 ml 3143
S g Bue 34 A KA A A AL
A% dae NS S48 AT 2 A9 WAE Ate
F 24A7bo] AURAM F BIE7F F7HE R 1 Fof] A
adnzt wiAE ¥4 deit 7 827} FUbeke &
g BYT 13 45 E E5E Ao AES5E 4L 7
2RQAT13°2 9F&A FAEE ¢ 5 AN (Fg. 20).
oebx A& g 109 o3 A&He LR 93 o &
&} HEAFE BE F AT FA ARY AL
3 AAAo] Y Aoz HaEA ek ofz} AgF
E SR AT Y 5Y F RS TAE Ao HE
ANe GAA71A E1BtE A2 WAE Hrlste wa
dogie ¢3&e AN d&HoE 4& F e
2 A4Y Y= 2aFrt 2 5 Jg Aolg 44€E.

lo Lo rf

7isY UEFo Hu

Fi}EE o] &3 YTL LEE MEsEY] Yo ojHe
AT d2E A 43 2L F3IAHS £F ot
o AFHYA HAE AAs A8t g 744 BE 73
3 A JAE AAT = AAHS].

o Yele d4gd TFY of=ate] &9 9t} 53
E A¥) 283 49F ol aspartic acid, glutamic
acid, ornithine, threonine, lysine 5¢] ofw|=ito] Wo| &
of e Aoz #FH(Fig 3A).

YuES %R V|dE o] YL VEE F F 198
A o EAstz o =iHE BASYT. 1 A7 wE 4
B g REe opvite] Zadte AR vebythFig
3B). o|A& AR A ojuliite] FY HES AHEH
A7) WFolekal At ET. HaFo gyl CE 73s}7)
A3l Gt wl Ao} AA-2G AHES sucroses} F7 H7)3le
w55t} % utE w4 50 mlol| sucroseZE 17.5% & r)eba
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Fig. 3. Amino acid analyses by GC. Amino acid analysis of the
onionic extract {A) and amino acid analysis of residues
in the onionic drink after fermentation {B). X-axes in-
dicate retention time for GC.
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Fig. 4 Analyses of AA-2G by HPLC chromatograms and amino
acids from onionic drink. A: AA-2G standard; B: onionic
drink supplemented with AA-2G: C; amino acid analyses
of onionic drink supplemented with AA-2G. X-axes in-
dicates retention time for HPLC and GC.
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Fig. 5. Effect of AA-2 supplement on alcohol production. X-ax-
is indicates added compounds and Y-axis marks etha-
nol contents.
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