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Analysis of Optimum Condition for Production of an Onionic Vinegar by Two-Step Fermentations.
Sam Woong Kim', Jai-Hyo Park"” and Hong-Ki Jun". 'Division of Biological Science, Pusan National
University, Busan 609-735, Korea, Microbiotech Co., LTD. Venture-103, Bio2lcenter, 1033, Samgok-ri
Munsan-eup Jin-ju city Gyeongnam, Korea - This study was carried out to develop a vinegar by an onion
juice. Onions are considered to be a promising source of the vinegar because these are rich in sugars,
amino acids and various nutrients. An Acetobacter for an acetic acid fermentation was isolated and
used from vinegars produced by industrial goods or from matured Kimchi. When supplemented with
2-8% ethanol into an onionic juice medium, the highest production of the acetic acid was observed
at 9 days by addition of 4% ethanol. Optimum temperature and aeration for acetic acid production
were exhibited at 30°C and 200 rpm, respectively. A flask containing larger air-contact surface region
for fermentation was produced the more acetic acid than that of a test tube. Taken all these together,
an optimum condition for the acetic acid fermentation was over 9 days at 30°C, 200 rpm with 5%
alcohol and 2% initial acidity. When fermented by the upper condition, the final product contains
5.2% total acidity and less than 1% ethanol. These are suitable for conditions of fruit vinegar notified

by the Ministry of Commerce, Industry and Energy.
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ZAHTE GIES A R4S AAske 5714 &
£ 3 TFEA W8 FATS Acetobacter aceti,
Acetobacter pasteurianus 52 Gluconobacter oxydans7} 911,
Gram A olY +84Y 714 1t B F70E X

< FAHA etk £ Gluconobacter sp.& G-EETH
& o Azt 24hS Aitst A F e Yol fle
HEH Acetobacter sp.= 244 A4ts A2 4 e TCAZZ
£ 7HAA IH9].

Persoon [18]9l] 2|3t Acetobacter®] A7 RIS AJZto
thekst WE A F 02 5E Acetobacter sp.o] & B
77+ Ba =90 m[10,17,21], & S[15]¢] #WE o] &3 2
o &g 27, o] F[12]9) f7H wi el &3 AT A%
AAE A E61Y B Az Az e A7 B Hdh

PEAQA Az WA Acetobacter schuetzenbachii, A. as-
cendans, A. gengenum, A. mesoxydans, A. melanoogenum, A.
suboxydans, A. aceti 5°] ¢ A Q2o o)F UAHIF U E
A& A Acetobacter aceti7} Q422 thg: Ak o] &5
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AR TF &K
Aol AHER T gF A o]gHE AR $Y
B X Saccharomyces cerevisines T Q3+ T3AIA ARS8

THeL AHEE Al B o
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shATH AR AlRFA 7 Az} A A%, A4
A WS okt Eeld AA wjA o] F 8k 30°C, 200 rpm
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235 clear zoneS A3}
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Australia)Z o735t o319 1 ulE GC [gas chromatog-
raphy (Hewlett Packard Co., USA)]Z loading3 S 1 stand-
ard (absolute ethanol)®] W27} vlwste] Y& & ALt
3FATH6,19]. 229 Z4F A2 01 N NaOH &0 2 Z3}
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S A Wl whe) pH, 2440 ¥stE S5tk 1 23
pHE 4% ethanol Y7} ) 713 vkgkon, Az = 35U ol A

Q)

Fig. 1. A photograph of an isolated Acetobacter sp. on the
Acetobacter medium. A and B indicate Acetobacter aceti
KCTC 1010 and an isolated strain APJ-3, respectively.
An Acetobacter produces a clear zone by degrading cal-
cium carbonate.
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Fig. 2. Effect of supplementation with each ethanol concentra-
tion into an onionic juice medium. A and B indicate pH
values and acetic acid concentrations measured,
respectively. Ethanol was added by 2-8% concentrations.
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Fig. 3. Effect of incubated temperature. A and B indicate pH
values and acetic acid concentrations measured,
respectively. Each incubated temperature was per-
formed at 25, 30, and 37°C.
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Fig. 4. Effect of aeration. A and B indicate pH values and ace-
tic acid concentrations measured, respectively. Aeration
was adjusted by revolution per minute.
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Fig. 5. Effect of air contact-surface area for fermentation. A
and B indicate pH values and acetic acid concen-
trations measured, respectively. A flask contain higher
air contact-surface area than that of a test tube.
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Table 1. Production of onionic vinegar by each conditions

Cultural condition Total acidity (%)

Alcohol concentration

2% 1.68

4% 228

6% 2.02

8% 124
Temperature

25°C 2.04

30°C 221

37°C 1.65
Agitation

150 rpm 1.61

200 rpm 216

250 rpm 214
Air-contact surface area

® 20 mm test tube 2.16

50 ml A flask 3.96
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Fig. 6. Results of two-step fermentations by optimum condition.
The first and second step fermentations were resulted
in alcohol and acetic acid productions, respectively.
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Fig. 7. A flow chart of vinegar production by two-step
fermentations.
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