FEAYA : 47(4) 607~614, 2005 J. Anim. Sci. & Technol. (Kor.) 47(4) 607~614, 2005

Determination of Optimum Fermentation Condition for
Alcohol-Fermented Feeds with Wet Brewer’'s Grains
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ABSTRACT

To determine the optimum fermentation condition, the 50:50 feed mixture of both crushed corn and wet brewer’s
grain were anaerobically fermented at various conditions. Three supplementation levels(0, 2 %, and 5 %) of molasses,
five supplementation levels(0, 0.1%, 0.5%, 1.0%, and 2.0%) of yeast and five different incubation temperatures(4 C,
10T, 30°C, 40 C and 50 C) were tested to determine the optimum fermentation conditions. During fermentation,
alcohol concentration, live yeast cell number (LYCN) and pH values of the mixture were analyzed. Alcohol
concentrations of the fermented feed mixtures were proportionally increased with increasing level of molasses
supplementation. After 24 hr fermentation, alcohol concentrations at 0.1 %, 0.5%, 1.0 % and 2.0 % of yeast
supplementation was 1.9 %, 2.4 %, 3.1 % and 3.1 %, respectively. These results indicate a proportional increase
of alcohol concentration with the increasing supplementation of yeast (P<0.05) up to 1%, thereafter showing
plateau at 2 % supplementation. LYCN was relatively high with more than 0.5 % yeast supplementation, whereas
the value was significantly low(P <0.05) at 0.1 % yeast supplementation. Alcohol production was significantly
higher at 30 'C and 40 C than other incubation temperatures (P <0.05), with the highest concentration at 30 C.
pH was rapidly decreased until 24 hours of incubation with steeper decrease at lower temperatures(P <0.05).
Based on there results, optimum fermentation conditions for the alcoholic-fermented feed production could be
achieved with 5% supplementation of molasses, 1% supplementation of yeast, and 24 hr long incubation at 30 C.
(Key words : Alcoholic fermented feeds, Rumen microbe, pH, Optimum fermentation condition, Yeast)
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(Wang 5, 2001; Newbold -5, 1998, Wohlt G,
1998; Williams &, 1991; Fallon¥} Harte, 1987;

-+, %—‘% 255 S HAAZIZ] Panchal -5, 1984), o9felll= kvl &)1
A dghom o] gHa gl MAE MM WRES ok AR i nAEY] 8 T

Saccharomyces cerevisiae”} €8] ARSI vt JPAIZ|A(Kumar 5, 1997; El Hassan 5, 1996),
(Wang 5, 2001; Garcia -5, 2000; Sullivan¥} — "9 7|5 o] oA wa A, pH
Martin, 1999). WF5=7159] Alsmol gk yeast]  SHA4, lactate MAH 74 Toll oal nAYE2)
7= Ara o84 A, ARRARAT, SA SAo] HEX L vAE oA el g

ZF 2 AEasds NHdEE adrr doH o] S7tEth(Wallace, 1994). ©]9} 70| yeasti=

2 AdE 200135 Sk S Alwe] tiE A At A X ZHA|(KRF-01-005-G20007) = 3% A4 .
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Table 1. Chemical composition of experimental

diets of wet brewers grains and
cracked corn

Wet brewer’s Cracked
grains corn

Dry matter, % 258402 88.6+0.2

...... % of dry matter -~
Crude protein, % 243+0.2 104+03
Ether extract, % 8.8+04 46+04
Crude fiber, % 19.1£0.6 35+0.1
Crude ash, % 1.3+0.1 34+0.1
Nitrogen free extract, % 46.5 78.2
Neutral detergent fiber, % 77.8+3.1 -
Acid detergent fiber, % 274404 -
Acid detergent lignin, % 524+0.1 -
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Fig. 1. Effect of molasses supplementation level
on alcohol concentrations in alcohol-
fermented feeds with wet brewer’s grains.
Values are means, and vertical bars rep-
resent standard deviations.

Values with different letters are sig-
nificantly different(P < 0.05).
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Fig. 2. Dextrose concentrations in wet brewer's
grains, corn meal, and molasses.
Values with different letters are significantly
different(P < 0.05).
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Fig. 3. Effect of yeast supplementation levels
on alcohol concentrations in the alcohol-
fermented feeds.

Y : Alcohol production rate. T : Fermentation

time.

Fig. 4. Effect of yeast supplementation levels on
live yeast cell numbers in the alcohol-

fermented feeds with wet brewer's
grains.

Values with different letters are significantly
different(P < 0.05)

* Significant differences from 0 time group
at the same treatment(P < 0.05).
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Fig. 5. Effect of fermentation temperatures on
alcohol concentrations in alcohol-fermented
feedstuff with brewer's grains.

Fig. 6. Effect of fermentation temperatures on
the pH of alcohol-fermented feeds with
brewer's grains.
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