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ABSTRACT

Two experiments were conducted to study the effect of N-NHj; inclusion in the rumen liquor
on the degradation of tannin of whole sorghum grain. The first experiment was carried out to
determine the effect of N-NH; inclusion doses in the rumen liquor on the degradation of
sorghum grain tannin. The urea as a source of N-NH; were included in rumen liquor at doses of
0, 0.5, 1.0, and 1.5% from the weight of whole sorghum grain (w/w). The degradation of
sorghum grain tannin was increased (P<0.05) by the doses of N-NHs; inclusion, but the
degradation of sorghum grain tannin began to decrease at 1.5% of N-NHjinclusion dose. In the
second experiment, the 1% of N-NHj; inclusion dose was used to evaluate the duration of
fermentation in the rumen liquor. The whole sorghum grain were fermented for 12h, 24h, 48h,
and 48h in the rumen liquor. The 48h of fermentation gave a highest production of total protein
production. The growth of tannase producing rumen microbes could be enhanced by inclusion
of N-NHs.
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INTRODUCTION

Rumen microbes are well known to have an ability to degrade feed tannin (Murdiati and
Mahyudin, 1985). Begovic et al. (1978) isolated tanase from goat rumen mucose. On the other
hand, tanase activity of rumen microbes are not adequate to degrade most feed tannin (Makkar,
1993). The dry matter of feed and ammonia rumen production remains unchanged in goat fed a
Calliandra calothyrsus ration, eventhough tanase producing bacteria was innoculated to the
goat rumen (Wiryawan et al. 1998). This fact showed that the rumen environment needs to be
manipulated to enhance the growth of tanase producing microbes.

Rumen microbes use nitrogen non protein as a substrate to build their bodies protein. A
proper urea dose could be included together in the ration to maintain the high ruminant
production efficiently. It is well known that a 5 mg percent of ruminal ammonia concentration
could contribute to the optimum growth of rumen microbes. Therefore some efforts are required
to create a better rumen environment for digesting the consumed feed efficiently.
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In this study, the tannin of sorghum grain was subjected as a substrate for tanase producing
rumen microbes. The urea as N-NH; source was included to contribute an optimum growth of
rumen microbes. It was accomplished by an experimental study adopting the technique of a
single batch culture for the in vitro feed digestibility test.

MATERIALS AND METHODS

The first experiment was aimed to determine the N-NHj; inclusion dose in the rumen liquor
that contributed to rumen microbes in degrading the tannin of sorghum grain. Four doses of
urea [0, 0.5, 1.0, and 1.5% from the weight of whole sorghum grain (w/w)] were included to the
rumen liquor. In each dose of urea, the sample of whole sorghum grain was fermented for 48
hours anaerobically. The supernatants were filtered and the residue were analyzed for its tannin
and reduced sugar contents. Each dose of the urea treatment was replicated in three times. The
contents of tannin and reduced sugar contents from sorghum grain were chemically determined
in duplo.

From the first experiment, urea dose of 1% gave greatest tannin content. Therefore the aim
of second experiment was to determine the fermentation time at urea dose of 1%. Four
treatments of fermentation time (12, 24, 48, and 72 hours) were applied to the single batch
culture for the in vitro feed digestibility test, similar to the first experiment with a inclusion dose
of urea at 1%. The supernatants were filtered and the residue were analyzed for its tannin
content and its total protein production.

The tannin content of sorghum grain was analyzed using the Lowenthal-Procter procedure of
KMnQ, titration (Sudarmadji et al, 1989). The total protein content was analyzed using
procedure of thio-sulphate precipitation and was continued by procedure of Kjeldahl. The
content of reduced sugar was determined using prosedure of AOAC (1984). A completely
randomized design was used for experiment 1 and experiment 2, respectively. The one way
analyze of varience was utilized to test the significant of treatments, and the Duncan’s multiple
range test was used to test the different among treatments.

RESULTS AND DISCUSSION

There are some treatments for reducing tannin content of feed, including physical, chemical,
and biological treatments. Recently, Achmadi et al (2007) reported that the germination could
reduce the tannin content of whole sorghum grain significantly. These efforts contributed to
enhance the feed diversity for energy sources. It is well known that energy content of sorghum
grain is similar to that of maize grain. The use of tanase producing microbes become more
realitistically because in the rumen of ruminants contain some microbes species that able to
degrade tannin of feed.

There are two types of feed tannin, hydrolizeable tannin and condensed tannin. Table 1
showed that N-NH; inclusion to the rumen liquor significantly enhanced (P<0.05) the degraded
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tannin of whole sorghum grain. The increase in urea dose was followed by the enhance in the
degraded tannin. It could be suggested that the gorwth of tanase producing microbes in rumen
could be maximized by N-NHj; inclusion. Brooker et al (1999) stated that some tanase producing
rumen microbes are Streptococcus caprinus, Streptococcus gallolyticus, Selemonas
ruminantium, Aspergillus ficuum, Aspergillus niger. The inclusion dose of urea at 1.5% may be
exceeding the optimum ammonia concentration in rumen above the requirement of microbes,

because there was no elimination way in the system of in vitro fermentation.

Table 1. Results of experiment 1

Dose inclusion of urea (% of whole sorghum grain)

0.0 0.5 1.0 1.5
Tannin', % 10.51° 28.93° 63.08° 46.14°
Reduced sugar®, % 413 4.43 5.38 473

"Degraded tannin was based on % dry matter.
“Content of reduced sugar was based on % dry matter.
a,b,c.d

P<0.05.

Table 2. Results of experiment 2

Fermentation time (hours)

12 24 48 72
Tannin', % 3.90° 13.21° 60.09° 8.86°
Total protein®, % 2.05" 4.32° 4.97% 1.06°

"Degraded tannin was based on % dry matter.
*Total protein production was based on % dry matter.
abed p0,05.

The inclusion of N-NH;3 at 1% was an optimum dose for the growth of tanase producing
microbes, because the fermentation time for 48 hours caused the highest tannin degradation
(Table 2). This result was contributed by the highest production of total protein also at the
fermentation time for 48 hours. The single batch culture for the in vitro feed digestibility test may
give an optimum result at the fermentation time for 48 hours, and the result of in vitro feed
digestibility test starts to decrease at the fermentation time for 72 hours (Tillman et al, 1985).

It is well known that an enzyme will act on its substrate specifically. The tanase secreted
from rumen microbes has highly specify to tannin of sorghum grain. The tannin then will be
converted into galic acid and glucose. The galic acid and glucose then will be utilized as readily
availaible carbohydrate by the microbes (Kumar and Singh, 1984). The starch content of
sorghum grain may not be utilized by the rumen microbes during the fermentation because this
experiment used the whole sorghum grain. The content of reduced sugar remained unchanged
among treatments (Table 1).

CONCLUSION
The fermentation of whole sorghum grain in rumen liquor for 48 hours with inclusion of urea
at 1% resulted in the highest tannin degradation. This single batch culture from fermentation
might be a mixed culture for tanase producing prebiotic. Further study is needed to identify and
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isolate the tanase producing microbes from the mixed culture, thus the elimination of tannin
during feed preparation become more realistically.
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