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ABSTRACT: This study was conducted (o
analyze the enzyme activity of Hemicellulase in the
rumen fluid of the ruminants. Various ruminants
were used in this study is carabao, cattle, poat and
sheep. The kinds of rations as treatment for this
study were ration [ of 25% concentrate and 75% nice
straw, and ration Il of 100% rice straw. The resull
of this study showed that the hemicellulase activity
of the rumen fluid of carabao (129 pg xylosa/mg

protein/60°) was higher than other ruminants. It was
also ceing showed that the hemicellulase activity of
the rumen fluid which were treated by the ration
containing 100% rice straw were 223, 0.21, 0.23
and 0.24 (ug xylosa/mg protein/60') for carabao.
cattle, goat and shecp respectively. The conclusion
of this study was that the carabao have more tolerant

to rice straw crude fiber as treatment than other
ruminants,
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Introduction

One of the factors that influence the abilitics of
ruminant to degrade lignocellulosic material is the
quality of rumen microorganism, including their
enzyme activities. Usually carabaos posses the
ability to survive more than the other ruminants
although they receive poor quality ration It may
suggested that microorganism in rumen fluid of
carabaos have higher qualities than those in other
ruminants.

Asian buffalo has a reputation for utilizing
fibrous forage more efficiently than tropical cattie
(Chalmers, 1974; Van Socst, 1982, Devendra, 1983
cited by Kennedy et al, 1992)

Ichpopani, et al, (1962) stated that the ability of
Murah Carabao to degrade cellulose were higher
than Indian Cattle, They also reported that carabaos
rumen fluid activities were higher than Hariana
Cattles', which were shown by cellulose digestibility
and free fatty acid being produced.

Nutrient content of Napier grass could be
digested 2-5% faster by carabaos than by cattle
(Escano, et al, 1983), and according to Lopez et al,
(1983) nutrient Jn vitro digestibility using carabaos
rumen fluid were higher than using rumen fluid from
others ruminants.

This experiment was conducted to asses the
hemicellulase activity of microorganism in carabaos

rumen fluids. Companson would be made with
hemicellulase activities from sheep, goat and cattle.
It was cxpected that microorganism in carabaos
rumen fluids have hemicellulase activity higher than

those in other ruminants, especially under poor
feeding,

Experimental Procedures

General. Tlis study employed various
ruminants including cattle, carabaos, goats and
sheeps. Rice straw of the same vancty was used in
this study, it came from arcas around Yogyakarta,

The ruminants being used in this study received
two types of rations. The first ration containing 25%
concentrate and 75% nice straw (R1) while the
sccond rations containing 0% concentrate and 100%
rice straw (R2). Cross over design were used in this
cxperiment with four kinds of animals and two types
of rations, Feeding trials took one month period for
cach type of ration,

At the end of the feeding trial, rumen fluid were
taken  from cach experiment animals  for
hemicellulase activity analyses as well as the amount
of microorganism content either for bacteria or
fungi. Sample were taken approximately 4-5 hours
after moving feeding,
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Enzyme analysis. Hemicellulose was used as
the substrat with rumen fluids as the enzyme soon
as. The henucellulase activitics were estimated by
measuring reducing sugar released from the substrat
(Williams and Withers, 1985)

Total Microorganism. Total colonies of
hemicellulolitye rumen microorganism (bacteria and
fungi) were determincd by Hungate roll tube
methode, that have been meodificd by Bachrudin
(1985), Habson and Mann (1971), Teunissen et al
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(1991). Nitrogen gas were flowed down to got the
anaerobic condition,

Result and Discussion

Hemucellulase  activities of the  various
rumen fluids are showed in Table 1 and Figure |
Rumen fluids which were taken from carabaos have
the highest hemicellulase activitics, followed by
those from sheep, goat and cattle. Hemicellulase
activity of carabaos rumen fluids is about 4-6 time
greater than those of other ruminants.

Table 1. Hemicellulase activity of ramen fluid having rice straw as basal ration
(ug xylosa/mg protein/45')

Feed
Specics 75% Rice straw 100% Rice straw Mean
25% Concentrate (1% Concentrate
Carabao 0,34 2,23 1,292
Cattle 0,21 0,21 0,21¢
Goalt 0,38 0,23 0,300
Sheep 0,46 0,24 0,35b
0,35¢ 0,734

de
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D¢ values within eolwnns with dilTerent superseripl are signilicontly different at P<0.0]
values within rows with different superscript are signilicontly dillerent ot P<i (]
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Figure 1. Hemisclulase activity of rumen fluid having rice straw as basal ration
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Reducing concentrate  feed from  animals carabaos rumen fluids (Table 2 and Figure 2). It
feeding will increase hemicellulase activity of  scemed that mereasing straw lead to the m\increase
microorganism in carabaos rumen fluids, although  of henucellulase, The quality of hemiccllulase being,
there was decreasing numbers  of the total  produced by rumen bacteria,
bemiccllulolytic  bacteria  colonics lived i the

Table 2. Total colonies of henucellulolytic rumen fluid bacteria of various ruminant
under rice straw feeding (CFUMmI)

Feed
Specics 75% Rice straw 100% Rice straw Mean
25% Concentrate (0% Concentrate
Carabao 50.7x10% A 39.7x105 B 45 2x1p38
Cattle 26.0x10° € 15.3x10% D 20.7x103 ¢
Goat 11.3x163 D 50.0x105 A 30.7x105b
Sheep G107 1 123x103D 9 5x103d
23 7x103 b 29 3x 105 ¢

4Bl values within columns will difTerent superscripl are significantly dillerent al i<0,0]
€8 values within rows with dilTerent smperseripl are sipuilicantly dilferent ol P<0.01
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Figure 2. Total colonies of hemicellulolytic rumen fluid bacteria of various ruminant under rice straw
feeding
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It was also suggested that the ncreasing
hemicellulase activitics caused by the incrcase of
hemicellulolytic fungi (Table 3and Figure 3).

Ithough there was inconsintency of the total
hemicellulolytic bacteria and fungi bering cultivated,

Table 3. Total colonies of henucellulolytic

ISSN 01260 - 4400

hemicellulolytic activity of microorganism in rumen

of cattlc, sheep and goat were non considerably
different.

rumen flud fungi of various ruminant

under rice straw feeding (per ml)

Feed
Species 5% Rice straw 100% Rice straw Mean
25% Concentrate (% Concentrate
Carabao 27 7x102 8 39 7x102 A 33.7x1020 1
Cattle 17 2x102C 16.3x102CD 172x102b.
Goat 3.0x102 E LOx102 ¥ 2.0x1024
Sheep 1. 7x102 E 8.7x102 DE 5.2x10%¢
12.6x102 b 16.4x1020
abcd

values within columns with different supersenipt are significantly different al P<0.01

ub tglueswithinl rovws wilh dillerent superscripl are sigmficantly dilferent sl P<0.05
vilues within columng with different supersenpt are significantly dilferent at '<0,05
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Figure 3. Total colenies of hemicellulolytic rumen
feeding (CFU/ml)
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Conclusion

The result of this cxperiment indicated that
carabaos were more tolerant to rice straw because
their rumen microorganism were capable  of
producing more henucellulose of higher activitics,
even in poor feeding condition. Cellulase activity and
carabaos performances hould be determined to
obtain final conclusion with better scientifical
‘explanation.

Acknowledgement

The authors are grateful for financial support
provided by Direktorat Pembinaan Penelitian dan
Pengabdian pada Masyarakat, Direktorat Jendral
Pendidikan Tinggi, Departemen Pendidikan dan
Kebudayaan.

Literature Cited

Bachrudin, Z. 1985, Development of ruminal microflorn i
goal (Capra hirews). Master (hesis. University of The
Philippines ol Los Banos.

Dehority, B.A., and C.G. Orpin, 1988, Development of, and
natural fluctuations m rumen microbial populations. in
Rumen microbunl ecosystem. PH. Hoshon {ed) Elsevier.
Applied, Sa. London and Mew York.

Escano, J.R., C.B. Perez, Jr,, and AL. Ordonesa, 1971, The
yield ond  chemicsl composition of Nopier grass
(Penrisetum purpurenm Schum) and ils miake, versus
caralu a5 alfected by stage of grwoth and season. Flal,
Jour. Anim. Sci. 823 107,

FSSN 01260 - 4400

Hobson, T, and 5.0, Mam. 1971, Tsokalion ol cellulolyiie and
lipalytic orgawism rom e rumen. ln. 1A, Shaplan,
e G Board (eds) Isolation of anacrobes. 1971,
Academic Press. London. New York.

[ehpopani, 15, G5, Makkar, C.8 Sindhu, and A L. Moxon:
1962, Cellulose digestion in waler buffolo and zebu
caltle, I Ani. Sci 244921, ;

Kennedy, P.M., C5 MeSweeney., D, Foulkes., A Jobn,, A.C.
Schilok., R.F. LeFenvre, and 113, Kerr, 1992, Intake
and - digestion m swamp bullaloes and cattle, 1, The
digestion of rice straw (Orvza Sativa). 1 Agric. Sci.
Cambridpe 119, 227,

Kennedy, PM., AN, Bonilace, Z.J. Liang, D, Muller, and
KM, Murray, 1992, lntake snd digestion m swamp
butTaloes and caltle. 2. The comparative response to ures
supplements in animal fed topical grasses. ] Agric,
Sci., Cambridge 119,243,

Lopez, R, P.L. Lopez and OY. Gallevo, 1975 Evaluation
al forage quality i the laboratary, I Comparison of fu
vitro pumen fermentation technigques. Phil. Jour. Vel
Andm. Sci {10,

Madden, HIL, M.J BHryder, ond NJ, Poole. 1982, lsolation
amd  charneterization of an Anaerobic, cellulolylic
bacterium,  Clostridivm — papyrosolvents  sp. nov,
Internationsl journal of systematic bacteriology. vol, 32.
no. 1, 87,

Teumssen, MJ., HIM. OpDen Camp, C.G. Orpin, JILJ.
Hhus INT Veld and G.D. Vogels, 1991, Comparison of
growth charactenistics of anaerobie fungi isolated (rom
ruminant and non-ruminant herbivores during cullivation
w o defived medium. ), General Microbielogy, 137,
[401.

Williams, AG., and 8. E Wilhers, 1985 The production of
hemicellalase-deprading cneymes by Bocillus macermiy
an anaerobie cullure. Appl. Microbiol, Diotechnol, 22
KRk

275



