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Abstract

This study was performed to establish manufacturing of garlic vinegar which has medical action
component of garlic and functionality of vinegar. Optimum alcohol concentration, and garlic juice con-
centration for the manufacturing of garlic vinegar were 5%, 10%, respectively, and the optimum conditions
were obtained when the fermentation was carried out at agitation of 120rpm and temperature of 30°C.
The acetic acid content of optimum condition was 4.87% and thiosulfinate content was 37.5mg after
20days fermentation. The major organic acid compositions in garlic vinegar were oxalic acid, citric
acid, malic acid and acetic acid, and free amino acid compositions were aspartic acid, threonine, serine,

glutamic acid, alanine etc.
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Table 1. The operating conditions of HPLC for the anal-
ysis of organic acids

Items Condition
Instrument Waters model 510
Column Organic acid analysis column

(Aminex HPX-87H, 300x7.8mm)

Column temp. 62°C
Detector RI
Mobile phase 0.005M HzSOq4
Flow rate 0.5ml/min.

Table 2. The operating conditions of HPLC for the anal~-
ysis of free amino acids

Items Condition
Instrument Waters model 510
Column Amino acid analysis column

(P/N 80002, Waters)
Detector RI
Flow rate 0.5m)/min.

Mobile phase Buffer A: sodium citrate pH 3.05

Buffer B: sodium nitrate pH 9.60
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Table 3. Medium composition for isolation of acetic
acid bacteria

Components Concentration(%)
Glucose 05
Yeast extract 05
Glycerin 1
MgSO, - TH:0 0.02
Ethanol 5
Acetic acid 1

Table 4. Composition of basal medium on acetic acid
fermentation

Components Concentration(%)

Glucose 05
(NH4):HPO4 25
NH4NO3
MgSO; - TH:0
CeHsK307 - HO
KHoPO4
Pantotenic acid
Acetic acid
Ethanol
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Fig. 1. Changes of total acidity upon ethanol concen-
tration in basal medium(data from Table 4) with-
out addition of garlic juice.
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Fig. 2. Changes of total acidity upon ethanol concen-
tration in 3% garlic juice and basal medium
(data from Table 4).
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Fig. 3. Changes of total acidity upon ethanol concen-
tration in 5% garlic juice and basal medium
(data from Table 4).
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Fig. 4. Changes of total acidity upon ethanol concen-
tration in 10% garlic juice and basal medium
(data from Table 4).
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Fig. 5. Changes of total acidity upon ethanol concen-
tration in 3% garlic ethanol extract and basal me-
dium(data from Table 4).
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Fig. 6. Changes of total acidity upon ethanol concen-
tration in 5% garlic ethanol exract and basal
medium(data from Table 4).
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Fig. 7. Changes of total acidity upon ethanol concen-
tration in 10% garlic ethanol extract and basal
medium(data from Table 4).
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Table 5. Change of thiosulfinate content in garlic vinegar (mg/ml)
Sample Fermentation time(days)
0 4 8 12 16 20
No addition 343 3.38 3.01 342 2.17 2.86
Garlic juice” 45.26 45.09 45.26 4163 39.34 37.48
Garlic ethanol-extract? 32.05 30.73 31.98 30.55 31.25 30.21

YGarlic juice 10%, alcohol conc. 5%
IGarlic ethanol-extract 10%, alcohol conc. 5%
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Selection of garlic
i)
Garlic juice 10% +Glucose+1% Acetic acid
+5% Ethanol +Inorganic salt
1)
Fermentation(Shaking culture 120rpm, 30°C)
—Assay acetic acid during fermentation
i)
Filtration and Sterilization(75°C, 30min.)
l

Garlic vinegar-Assay thiosulfinate

Fig. 8. Optimum process for production of garlic vinegar.

Table 6. Comparison of pH and total acidity in com-
mercial vinegars and garlic vinegar

Sample pH Total acidity(%)
A 1.30 6.96
B 1.24 6.66
C 1.26 6.57
D 3.57 4.87

A: Brewed vinegar B: Rice vinegar
C: Apple vinegar D: Garlic vinegar
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Table 7. Comparison of organic acid content in com-
mercial vinegars and garlic vinegar

AL A% LR HY 107

Table 9. Comparison of thiosulfinate content in com-
mercial vinegars and garlic vinegar

Orgainc acid A B C D
Oxalic acid 0.23 045 0.24 0.24
Citric acid 0.60 nd nd 1.24
Tartaric acid ~ nd” nd 0.02 nd
Malic acid 0.09 0.66 1.22 0.90
Succinic acid nd nd 0.03 nd
Acetic acid 5.37 5.59 5.08 2.19

A: Brewed vinegar B: Rice vinegar
C: Apple vinegar D: Garlic vinegar
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Table 8. Comparison of free amino acid content in com-
mercial vinegars and garlic vinegar

Free amino acid(mg/ml) A B C D
Aspartic acid nd” 7.99 nd 833
Threonine 7.37 7.68 nd 8.09
Serine nd nd nd 4.49
Glutamic acid 16.91 nd 1672 1697
Glycine nd 1368 1368 1397
Alanine nd nd 6.02 6.32
Isoleucine 1353 nd nd nd
Histidine 3858 1398 744 1191
Tryptophan 1.82 295 2.15 2.87
Lysine nd 1.19 1.04 1.14

A: Brewed vinegar B: Rice vinegar
C: Apple vinegar D! Garlic vinegar
YNon detective

A B C D
Thiosulfinate(mg/ml) 175 205 225 3748

A Brewed vinegar B: Rice vinegar
C: Apple vinegar D: Garlic vinegar
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