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ABSTRACT

In this study, changes of ammonia, alcohol and volatile fatty acid(\VFA) concentrations or pH in in vitro
ruminal fluid were studied to determine the effects of alcoholic feeds on in vitro ruminal fermentation
characteristics. To formulate the alcoholic feeds, alcohol was added to commercial formulated feed at the
levels of 1, 3, and 5 %. Experiments were done with four treatment groups, control(commercial feed),
AF-1(commercial feed + 1% alcohol), AF-3(commercial feed + 3% alcohol), and AF-5(commercial feed + 5%
alcohol). Ammonia concentrations of AF-1 and AF-5 were significantly lower than that of control for the
12h incubation(p<0.05). Ruminal alcohol concentration was increased with the addition level of alcohol
increased(p<0.05). TVFA concentrations of AF-1, AF-3 and AF-5 were significantly higher than those of
control at 12h(p<0.05). Significant decrease of molar percentage of acetate was observed in control from 8
to 12h incubation, but molar percentage of acetate for AF-1, AF-3 and AF-5 was constant. Molar percentage
of propionate was increased in control compared with AF-1, AF-3 and AF-5 from 8 to 12h incubation(p<0.05).
Molar percentages of butyrate and valerate were higher in AF-1, AF-3 and AF-5 than in control(p<0.05).
Molar percentage of caproate for AF-1, AF-3 and AF-5 was 0.05, 0.58 and 0.47M% at 8h, respectively,
but that was not detected for control. Present results may indicate that the alcoholic feeds show positive
effects on in vitro ruminal ammonia, alcohol and VFA concentrations or pH. Furthermore, the results of
this study implies that the addition level of 5% could be more effective to ruminal fermentation than other
addition levels.
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Table 1. Chemical composition of experimental

diets

Items fogr(])m;?gcrimfﬂed Rye straw

Dry matter (%) 9156 +0.09 91.84+0.22
Crude protein (%) 15.22+0.76 9.29+0.19
Ether extract (%) 2.56 +0.06 1.93 £ 0.06
Crude ash (%) 8.34+0.17 6.05+ 0.56
NDF (%) 3451+158 72.08+0.20
ADF (%) 14.33+0.47 45.68 + 0.56
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Table 2. Chemical components of experimental diets for in vitro trials
Iltems CFFY AF-17 AF-3Y AF-5Y SGS” RS”
DM (%) 87.8 80.8 81.2 815 38.3 83.1
....................................... % of Dry MAtter sereeererecararieiriiiiiiiaiiiie

Crude Protein (%) 153 15.0 15.1 15.1 75 51
Ether extract (%) 4.2 3.7 3.8 3.7 2.2 4.2
Crude fiber (%) 3.0 2.8 29 2.7 30.0 30.4
Crude ash (%) 177 75 7.6 74 12.1 6.5
Alcohol (%) - 0.82 2.7 5.7 - -
pH 5.2 5.1 5.0 4.96 45 -
Y CFF : commercial formulated feed; ? AF-1 : alcohol was added into commercial feed at 1% level;
9 AF-3 : alcohol was added into commercial feed at 3% level;
% AF-5 : alcohol was added into commercial feed at 5% level; ® SGS : sudan grass silage; ® RS : rice straw.
Table 3. Experimental design for in vitro trials
Items Control AF-1 AF-3 AF-5
Basal diets

Commercial feed (g) 7.0 7.0 7.0 7.0

Sudan grass silage (g) 2.0 2.0 2.0 2.0

Rice straw (g) 2.0 2.0 2.0 2.0
Experimental diets

CF (9) 7.0 - - -

AF-1 (g) - 7.0 - -

AF-3 (g) - - 7.0 -

AF-5 (g) - - - 7.0

Alcohol (%) - 0.82+£0.02 2.7+0.04 5.7+0.02

pH 55+0.01 51 £0.01 5.0+0.01 5.0+0.01
Total dry matter (g) 18.0+£0.1 18.0 £0.1 18.0+£0.1 18.0+£0.1
Total protein () 2.4 +0.04 24 +0.04 2.4+0.04 2.4 +0.04
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Table 4. Components of buffer solutions

Components Amount Unit
Buffer solution A:
KH2PO, 10.0 g
MgSOQO, - 7TH,O 0.5 g
NaCl 0.5 g
CaCl; - 2H:0 0.1 g
Urea 0.5 g
Distilled water 1000 ml
Buffer solution B :
N32C03 15.0
NazS - 9H,0 1.0 g
Distilled water 1000 ml
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Table 5. Changes in ammonia, pH and alcohol during in vitro incubation with different level

of alcohol mixture

Items Time(hr) Control AF-1 AF-3 AF-5
0 10.44 +0.12 10.44 +0.13 10.44 +0.16 10.44 + 0.42
2 11.84+020°  11.09+026°  11.63+0.03*  10.73 +0.08°
. 4 11.97 +029°  1095+021°  11.71+0.04°  10.72+0.07°
Ammonia (mg/dl)
g 6 11.02 +0.33° 9.72 +0.05" 10.83+0.12° 9.34+0.11°
8 10.43 +0.05° 9.59 + 0.54 9.81+0.24° 8.99 + 0.02°
12 10.09 +0.04* 9.30 +0.42° 9.78 +0.54° 9.11 +0.82°
0 700+0001°  7.01+0001° 7.00+£0.001°  7.04 +0.006°
2 6.83+0.001°  6.84+0.006° 6.85+0001°  6.81+0.006°
H 4 6.78+0.005°  6.76+0.006°  6.78+0.001°  6.75+ 0.006°
P 6 6.74+0005°  672+0.005°  6.75+0006°  6.71+0.005°
8 6.74+0.006°  6.68+0.002°  672+0.001°  6.64+0.001°
12 6.64+0.001° 658+0.001° 659+0006°  6.54 +0.006°
0 1.60 +0.10° 3.97 +0.45° 897+025°  13.60 +0.10%
2 2.50 +0.10° 540+0.10°  12.00+0.10°  18.40 + 0.20%
ohol (ma/d 4 2.07 +0.40° 540+0.10°  11.90+020°  17.50+0.10°
Alcohol (mg/d) 6 2.27+0.15° 473+015°  1057+006°  14.93 +0.12°
8 2.00 +0.10° 460+0.10° 1020+0.01°  15.50+0.36°
12 2.07 +0.50" 563+006°  1020+0.10°  15.07 +0.31°

Mean + SD.
ab,cd

gz §A}38E 23202 YER} ammonia =
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Fig. 1. Changes in molar concentration of total volatile fatty and molar percentage of acetate
during in vitro incubation with different level of alcohol mixture.
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Fig. 2. Changes in molar percentage of propionate and butyrate during in vitro incubation with

different level of alcohol mixture.
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Fig. 3. Changes in molar percentage of valerate and caproate during in vitro incubation with

different level of alcohol mixture.
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