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ABSTRACT

This experiment was conducted to observe the effects of anaerobic cellulolytic bacteria culture (Ruminococcus
flavefaciens H-20 and Fibrobactor succinogenes H-23) on in vivo ruminal fermentation characteristics in Hanwoo heifers.
Four ruminally cannulated Hanwoo heifers (221 + 7.5 kg) receiving a basal diet containing 3 kg of mixture hay (tall fescue
and ochardgrass) and 2 kg of concentrate per day were in a 4x4 Latin square with 21-day periods. Treatments were the
basal diet without the culture additive (control), the basal diet plus 50 ml/day of bacteria culture of H-20 and H-23 (1%),
150 ml/day of H-20 and H-23 (3%), and 250 ml/day of H-20 and H-23 (5%). In the whole experimental periods, ruminal
pH did not differ between treatments. However, the concentration of ruminal ammonia-N was increased in the 3%
treatment relative to control and the 1% treatment at 1 hr post-feeding (p<0.05). Avicelase and CMCase (carboxymethyl
cellulase) activities in rumen fluid showed no significant difference among treatments. However, xylanase activity was
higher in the 5% (119.49, xylose umol/ml/min) than the 3% treatment (71.02, xylose pmol/ml/min) at O hr post-feeding
(p<0.05). Concentrations of ruminal total VFA, acetate, propionate and valerate were unaffected by treatments, while
butyrate was higher in the 3% treatment (24.48 mM) than control (15.71 mM) at 1 hr post-feeding (p<0.05). Results indicate
that minimum 3% inclusion of cellulolytic bacteria cultures improved ruminal fermentation, especially ammonia-N
concentration and butyric acid production.

(Key words : Cellulolytic bacteria cultures, Hanwoo heifers, Ruminococcus flavefaciens, Fibrobactor succinogenes)
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Table 1. Ingredients and chemical composition of
feedstuffs fed to Hanwoo heifers

Ingredients % of DM
Corn flake 26.2
Distillers dried grains 15.0
with solubles
Wet corn gluten feed 15.0
Copra meal 11.5
Wheat bran 8.9
Alfalfa 8.0
Molasses 6.0
Rapeseed meal 5.0
Limestone 1.85
Soybean meal 1.2
Salt 0.5
Mineral/Vitamin premix" 0.63
Calcium phosphate 0.2
Essential oil 0.02
Total 100.00
Chemical composition Corn;Znt- nﬁ)}(It?J);ez)
Dry matter 88.36 91.18
Crude protein 17.23 9.99
Ether extract 1.76 1.24
Crude fiber 5.72 32.59
Crude ash 6.87 9.05
Neutral detergent fiber 28.92 68.28
Acid detergent fiber 12.35 44.61

! Contained per kg diet: vitamin A, 18,000 IU; vitamin
Ds, 3,600 IU; vitamin E, 15 IU; I, 1.5 mg Fe, 120 mg;
Mn, 135 mg; Zn, 135 mg; Cu, 30 mg and Co, 0.3 mg.

? Contained tall fascue hay and ochardgrass hay.
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Table 2. Effects of the inclusion of anaerobic rumen bacteria cultures on postprandial changes of ruminal
pH and ammonia-N concentration in Hanwoo heifers

Inclusion level (%)

- 1 D
Post-feeding 0 1 3 5 SEM
.......................................... pH eseseneseseseressrasssessterseessteseas
0 hr 6.75 6.74 6.65 6.62 0.039
1 hr 6.64 6.54 6.44 6.41 0.066
3 hr 6.37 6.32 6.33 6.17 0.066
6 hr 6.42 6.24 6.28 6.28 0.068
................................. NH;-N, mg/dl
0 hr 8.20 6.03 9.33 8.47 0.791
1 hr 14.50 14.90 19.47° 17.27° 0.825
3 hr 17.87 14.97 18.80 17.40 1.109
6 hr 6.37 8.33 10.30 9.03 0.973
D SEM, standard error of means.
*® Means in the same row with different superscript differ significantly (p<0.05).
?‘?‘j(bﬂ/\ﬂ illa?_g 'ﬂ"}r“%lﬂ pH7]- ﬁiQ%Q(Kung %_, 10.00 Avicelase —— 0%
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Time after feeding(h)
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Time after feeding(h)

Fig. 1. Effects of the inclusion of anaerobic rumen
bacteria cultures on postprandial change of
ruminal enzyme activity (umol/ml/min) in Hanwoo
heifers.
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Table 3. Effects of the inclusion of anaerobic rumen bacteria cultures on postprandial change of ruminal
volatile fatty acid production(mM) in Hanwoo heifers

Item Post-lf]eeding Treatments SEM Y
(hr) 0% 1% 3% 5%
0 85.09 79.02 79.76 76.87 3.644
) ) 1 96.97 103.40 106.34 101.44 5.254
Acetic acid
3 97.07 108.23 98.16 106.26 4.926
6 91.57 105.31 101.73 97.96 4.594
0 23.51 20.59 19.65 19.99 1.157
o ) 1 27.52 28.53 27.68 27.27 1.529
Propionic acid
3 25.65 24.58 24.43 29.22 1.898
6 21.86 27.76 26.04 2642 1.536
0 14.15 13.05 14.35 12.15 0.727
o 1 15.71° 21.32" 24.48° 20.19™ 1271
Butyric acid
3 18.79 22.14 19.98 20.74 1411
6 17.42 21.04 21.23 18.96 1.333
0 1.24 1.03 1.33 0.99 0.088
) ) 1 1.88 2.03 2.06 1.79 0.110
Valeric acid
3 247 2.70 2.43 243 0.118
6 1.58 1.94 2.03 1.74 0.135
0 1.77 1.60 1.51 1.41 0.089
) ) 1 1.76 2.02 1.81 1.68 0.115
Iso-butyric acid
3 1.63 1.91 1.68 1.67 0.094
6 1.17 1.74 1.62 1.45 0.113
0 2.58 2.09 2.13 1.97 0.137
1 2.65 2.86 2.67 2.40 0.156
Iso-valeric acid
3 2.34 2.51 2.26 2.34 0.127
6 1.73 2.05 1.98 1.82 0.139
0 3.74 3.86 4.08 3.85 0.066
Acetic 1 3.66 3.63 3.86 3.73 0.039
acid/Propionic acid 3 3.37 4.63 4.09 3.70 0.250
6 3.70 3.79 4.00 3.74 0.075
0 127.65 117.38 118.72 113.37 5.438
1 145.36 160.16 165.04 154.77 7.714
Total VFA
3 149.72 162.07 148.94 162.65 7.762
6 138.39 159.83 154.62 148.34 7.639

D SEM, standard error of means.
*® Means in the same row with different superscript differ significantly (p<0.05).
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