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Abstract

For the purpose of studying the possibility to use the barley as a raw material in vinegar
manufacturing process, several factors related to the fermentation of acetic acid were
investigated. The optimum quantity of sweet liquor prepared by koji method in medium was
30-40%. When koji of A. oryzae, commercial enzyme products and malt were used for the
saccharification of the barley, the production rates of acetic acid during log period were
0.056%/hr, 0.025%jfhr, 0.038%/hr and lag period were 22 hours, 48.5 hours and 25 hours,
respectively. These results indicate that the saccharifying method using koji of A. oryzae is
superior to that by the commercial enzyme products or malt for the aceticacid fementation. The
optimum initial acidity was 2% and the proper initial ethanol degree were 4-6% in metium. Ina
submerged culture process using a jar fermentor, lag period was 15 hours,and acetic acid fermeta-
tion period was about 45 hours. In the sensory test of barley vinegar and commercial vinegar
of the market, barley vinegar was superior to the vinegar in market with respect to tastes.
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Table 1. Medium for Acetobacter

Component Content (%)
glucose 0.5
glycerin 1.0
peptone 0.2
yeast ext. 0.2
MgSO« 7H: 0 0.01
ethanol 4.0
acetic acid 2.0
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Fig. 1. Effect of initial concentration of the
sweet liquor of barley prepared with A. oryzal
koji on acetic acid fermentation by surface cu-
Iture

The concentration of sweet liquor (%) ; 10% (-O-),
20% (-X-), 30% (-&-), 40% (-®-), 70% (-[3-).
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Fig. 2. Effect of imitial concentration of the
sweet liquor from malt on acetic acid fermenta-
tion by surface culture

The concentration of sweet liquor(%); 10% (- O-),
20% (- X-), 30% (-a-), 40% (-®-), 50% (-03-),
70% (-&-)
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Fig. 3. Effect of initial concentration of the
sweet liquor from barley converted -commercial
enzyme products on acetic acid fermentation by
surface culture

The concentration of sweet liquor(%); 10% (- O-),
20% (- %-), 30% (-4&-), 40% (-®-), 50% (-(0-),
70% (-&-).
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Fig. 4. Effect of initial acetic acid concentra -
tion on the acetic acid fermentation by surface
culture

Initial acetic acid(%); (-0-)1%, (-X-)2%,
(-4-)3%, (-0-)4%, (-[3-)6%
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Fig. 5. Effect of initial alcohol concentration

on the acetic acid fermentation by surface cul-

ture

Initial ethanol(%); (-0-)2 %, (-X-)4%, (-a&-)

5%, (-0-)6%, (-0-)8%, (-24-)10%
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Fig. 6. Effect of temperature on the aceticacid
fermentation by surface culture
Temperature(C); (-0-)25TC, (-x-)30C, (-a-)
35T
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Fig. 7. Time course of acetic acid fermentation

by submerged culture
(- O-)acidity, (- ®-)optical density at 660nm.
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Table 2. Seasory evaluation on vimegar from barley and other commercial products

A* B* Vinegar from barley Result of analysis

Taste (number of pannel) 8 5 17 X* =7.9(¢=20,0.05) =5.99

Color 7 12 11 X* =1.4(¢=20,0.05) =5.99

Flavor 8 10 12 X* =0.4 (=20, 0.05) =5.99

* Commercial vinegar products
acidity : A—6.6(%)
B—6.7(%)
vinegar from barley = 6.6 (%)
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