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Abstract

In order to utilize the Koryangju distrillers’ grain for the acetic acid fermentation, the extracting methods and
effects of the extracts on the fermentations were investiated.
The result obtained are as follows.

1. Cold extracting method by which the distillers grain is extracted with 3 times of water for 60 hours at room
temperature was better than hot extracting method in terms of the fermentation rate and the quality of vinegar
product.

2. Optimum conditions and some results of surface fermentation based on the medium added by the extracts are as
follows, optimum amount of the extracts to be added to the medium is 20-30% of total media; acetic acid produc-
tion rate at log phase was 0.16g/100ml,hr.; recovery was 91.17%; and the time of 40 hours was required for the
completion of fermentation.

3. Organoleptic quality of the vinegar which is produced by adding the extracts was superior to two commercial
products examined.
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Fig. 1. Extraction Procedures of Koryangju
dictillers’ Grain.

Table 1. Medium for Acetic Acid Fermentation
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Ingredients Content (%)
Glucose 0.5
Glycerin 1.0
Peptone 0.2
Yeast extract 0.2
MgSO,. 7TH;0 trace
Ethyl alcohol 4.0
Acetic acid 2.0
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Table 2. Conditions of Submerged Acetic Acid

Fermentation
Instrument 30L-Marubishi MSJ-U Jar
fermentor.
Volume of media 15¢

Initial acidity 2.1% as acetic acid.
Aeration volume 0.1 vwvm

Agitation speed 500 rpm
Fermentation temp. 30°C+0.5°C
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Table 3. Effect of Extraction Time on Acidity and
the Amount of Water Soluble Solids in
Extracts of Koryangju Distillers’ Grain

Time
(Hrs)] O 20 40 60 90 120
Item

Acidity 0.71 {087 {097 {104 {106 | 1.11
Extracts (%) | 2.74 {3.35 | 4.44 | 451 | 4.38 | 4.37
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Fig. 2. Influence of Extraction Time of Distillers’

Grain of Koryangju with Water on Acetic

Acid Fermentation by Surface Culture.

Media : 30% Koryangju distillers’ grain extract.

Extract time: —[1-25hr. - A - 40hr.
-O-60hr. — X — 90hr.
~ ¢ - 120hr.

* Extracted at room temperature
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Table 4. General Composition of Koryangju Distillers’ Grain and its Extracts

unit (%)
Moisture Ash Crud(? (,jn.lde Cellulose Nitrogen
protein lipids free extract
Koryangju
distrillers grain 8.57 511 10.91 8.92 9.60 56.89
Extract I* 95.35 0.75 0.78 0.05 - 3.07
Extract II** 94.84 0.71 0.81 0.13 — 3.51

* Extracted with water at 25°C for 60 hrs.
** Extracted with boiling water for 2.5 hrs.
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Fig. 3. Influence of Cold Extract of Koryangju
Distiller’s Grain.
0—0,A~A, ®—eo, x—X : media containing 5, 20,

30, 70% of the extract, respectively
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Fig. 4. Influence of Hot Extracts of Koryan,ju
Distillers’ Grain on Acetic Acid Fermen-
tation by Surface Culture.
0—0,4-A, »—e x—x : media containing 5,

20, 30 and 70% of the extract, respectively.
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Fig. 5. Change of Acidity, Absorbance and

Dissolved Oxygen Contents of Media Con-
taining 30% of the Cold Extracts of
Koryangju Distillers’ Grain in the Course
of Acetic Acid Fermentation by Submerg-
ed Culture.
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Table 5. Analytical Data of Vinegar Based on the Medium with Koryangju Distillers’ Grain

(%)
Sample Total Volatile Non-volatile Ash Alkalinity
p acidity acidity acidity (100ml) (ml 0.1IN-HC])
| 5.63 4.64 1.47 0.22 3.85
il 4.74 4.24 0.49 0.19 —

[: Vinegar based on the medium with Koryangju distillers’ grain
[I: Data from reference (13)
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Table 6. Sensory Evaluation on Vinegar Based on the Koryangju Distillers’ Grain and other

Commercial Samples

Vinegar from

Coefficient of

S* Koryangju H* concordance Result of analysis
distillers’
Color 31 20 39 0.42 X°=12.1 X¥(¢ =2, 0.05)=5.99
Flavor 30 21 39 0.36 X°=10.8 X¥(#=2, 0.05)=5.99
Taste 29 30 31 0.004 X°=0.31 X¥(¢=2, 0.05)=>5.99
*Commercial products
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