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The Effect of Alcohol Fermented Feedstuff Made of Byproducts
on Fermentation Characteristics and Dry Matter Disappearance

in the Rumen
Jong Suh Shin, Guang Zhe Lin* and Byong Wan Kim

ABSTRACT

A study was conducted to determine the effect of alcohol-fermented feedstuff formulated with byproducts
on the fermentation characteristics and dry matter disappearance in the rumen. Dietary treatments were
either a soybean curd-based alcohol-fermented feedstuff (AFS) and brewery grain-based alcohol-fermented
feedstuff (AFB). The AFS and AFB are composed of 50% commercial beef cattle feed, 50% soybean curd
dreg, 5% molasses and 0.5% yeast, and 25% commercial beef cattle feed, 25% brewery grain, 25%
soybean curd dreg, 25% corn grit, 5% molasses and 0.5% yeast, respectively. The ruminally cannualted
Korean cattle were utilized to investigate the change of ammonia, pH alcohol, volatile fatty acids, and DM
digestibility at 0, 2, 4, 8 and 12 hr after feeding. The rumen ammonia concentrations were significantly
lower in AFS and AFB with incubation time, especially at 6 hr incubation (AFS, 0.7 mg/dl; AFB, 1.5
mg/dl; control 2.5mg/dl). Lower rumen pH was observed in AFS and AFB during the early stage of
incubation, but no significant difference was found at late stage of incubation. The total VFA
concentrations were not affected by diet treatments at 2 hr incubation time, but the concentration
significantly decreased after that. The dry matter disappearance was significantly lower in AFS and AFB
during the early stage of incubation. However, the dry matter disappearance of AFS and AFB was similar
to that of control during the late stage of incubation. It is concluded that the industrial byproducts such as
soybean curd dreg and brewery grain were effective materials to make an alcohol fermented feedstuffs and
resulted in better fermentation characteristics in the rumen when both were applied to Hanwoo.
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Table 1. Chemical composition of experimental diets

Item Commercial feed Sudan grass silage AFS* AFB"
Dry matter, % 87.8+0.1 22.2+4.0 52.4+0.9 50.8+1.4
.............................. % Of dry matter «-=weoweeereeneneeenens
Crude protein, % 15.3+0.2 9.9+0.6 15.5+0.1 14.9+0.4
Ether extracts, % 4.2+0.1 3.0+0.7 3.7+0.2 3.3+0.3
Crude fiber, % 3.0+0.2 33.1+1.0 10.0£0.4 10.2+0.3
Ash, % 7.7+0.1 6.8+2.9 6.8+0.2 4.9+0.4
Alcohol, % - 0.910.1 3.0+0.2 3.1+0.1
Lactate, % - 4.5+0.4 3.1+0.4 3.3+0.5
Ammonia, mg/100g - - 69.1+4.5 200.246.0
pH - 3.8+0.1 45 45

# Alcohol-fermented soy bean curd dregs.
> Alcohol-fermented brewery grain's.
—Not detected.
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Table 2. Chemical composition of experimental diets for in situ trials

Item Control AFS AFB
........................ % of dry Matter «-oeeererrrerrreneeieees
Ingredient
Commercial feed stuff, % 45.0 45,0
AFS®, % 26.5 -
AFB™ % 26.5
Sudan grass silage, % 28.5 28.5
Calculated chemical composition
Crude protein, % 13.7£0.3 14.0+£0.5 13.7+0.3
Ether extracts, % 3.8+0.2 3.7+0.3 3.6+0.4
Crude fiber, % 11.9+0.9 13.4+1.0 13.5+0.7
Ash, % 7.4+05 7.2¢1.1 6.7£1.0
Alcohol, % 0.3£0.1 1.0+0.1 1.1+0.2
Lactate, % 1.3+0.5 2.1+0.2 2.2+0.3

# Alcohol-fermented soy bean curd dregs.
> Alcohol-fermented brewery grain’s.
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Dhanoa #A2H2] :
B=Bp+ By,
(1-A);

Bo = BB/(1-A), Bu=BI-A-B)/

P=(A-B) + (B+Bo)(l-e ) = S+D(L-e “);
EP = (A-B) + (B+Bo)ce “/(c+k,).

Where;
B : Escaped insoluble fraction,
Bo : Degradable escaped insoluble fraction,
Bu : Undegradable escaped insoluble fraction,
P : Disappearance rate.
A Escaped fraction at 0 time.
B : Degradable part of the insoluble fraction.
S : Truly soluble fraction.
D : Truly degradable part of the insoluble fraction.
C : Fractional degradation rate.
T : Incubation time in the rumen.
EP : Effective disappearance rate.
ko : Estimated ruminal rate of passage.
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Fig. 1. Ammonia concentrations in the rumen
over incubation time of alcohol-
fermented soybean curd dreg (AFS)
and alcohol-fermented brewery grain’s
(AFB).
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Fig. 2. Rumen pH over incubation time of
alcohol-fermented soybean curd dreg
(AFS) and alcohol-fermented brewery
grain's (AFB).
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Fig. 3. Alcohol concentrations in the rumen
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and alcohol-fermented brewery grain
(AFB).
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Fig. 4. Molar concentrations of total volatile fatty acids and molar percentage of acetate
over incubation time of alcohol-fermented soybean curd dreg (AFS) and alcohol-

fermented brewery grain (AFB).
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Fig. 5. Molar percentage of propionate and isobutyrate over incubation time of alcohol-
fermented soybean curd dreg (AFS) and alcohol-fermented brewery grain (AFB).
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Fig. 6. Molar percentage of butyrate and valerate over incubation time of alcohol-fermented
soybean curd dreg (AFS) and alcohol-fermented brewery grain (AFB).
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Fig. 7. Molar percentage of caproate over
incubation time of alcohol-fermented
soybean curd dreg (AFS) and alcohol-
fermented brewery grain (AFB).
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S or B value, %

Control AFS AFB

Fig. 8. Truly soluble fractions and degradable
parts of alcohol-fermented soybean
curd dreg (AFS) and alcohol-fer-
mented brewery grain (AFB) during
incubation in the rumen for 12 hours.
S =Truly soluble fractions, B = Degra-
dable parts of insoluble fraction.
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Fig. 9. Degradation rate of DM in the rumen
over incubation time of alcohol-fer-
mented soybean curd dreg (AFS)
and alcohol-fermented brewery grain
(AFB).
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