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RATION EVALUATION FOR IN FITRO DIGESTIBILITY APPLICATION USING
CATTLE AND BUFFALQ FARCES AS INOCULUM

Sudirman', R Utame’, Z. Bachruddin', B. P Widyabroto' dan Dahlanuddin’
ABSTRACT

An experiment has been conducted o evaluate three rations .2 40% rice straw + 0%
cuncentiate (A), T0% clephant grss | 0% concentmite [BY, and 45% com stover + 55%,
cancentrate, using rumen lstulated eattle and buffalo, Variables measored were in vivo and in
vitro organic matter intake and digestibility of these feeds, The kinetics of the rumen fermentation
were also measured for 24 hours 10 compare brological conditions of rumen Nuid in the two
species. The resulls show that cattle and/or buffalo fed the three diets in this expediment are
appropriate o be used as donor animals for in viten experiment using faeces as an alternative to
replacement rumen fluid, This is because intake and digestibility oforganic matter (in vivo and in
vitro), funen anumonia concentration, pH, microbial population in the rumen and facces and
activity of cme-ase enzyme activity were similar in bulTalo snd cattle,
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EVALUAST RANSUM UNTUK PENERAPAN KECERNAAN IN VITRO DENGAN
MENGGUNAKAN FESES SAPI DAN KERBAU SEBAGAT INOKULTUM

INTISARI

Evaluasi tiga jenis ransum campuran (A) 40% jerami padi + 60% konsentrat, (1) 70%
rurmput gajah -+ 30% konsentrat dan (C) 45% hijauan jagung + 55% secara bertahap telah dicobu
pada sapi dan kerbau beting dewasa berfistula rumen. Penelitian ini bertujuan untuk mengetahui
konsumst dan nilai cerna bahan kering maupun bahan organik bahan pakan vang dievaluasi
secara in vivo dun in vitro. Parameter kinetik rumen juga diamati selama 24 jam. dan
membandingkan  kondisi biologis cairan rumen kedua spesies ternak. Hasil penelitian
menunjukkan bahwa fernak sapi dun‘atau kerbau yang diberikan ransum dengan hahan pakan
basal jerami padi, ramput gajah, atau jerami jagung, layak digunakan sehagai materi percobann
untuk penelition  kecermnaan i vitro menggunakan feses sebagai sumber [nokulum alternatif
pengganti cairan rumen. Hal ini disebabkan karena Konsumsi dan kecernaan hahan kering
maupun bahan organik (in vive, in vitre), kadar amoniak, pH, dan kadar NH, cairan rumen.
populasi mikrobia cairan rumen dan feses, sena aktifitas enzim cme-ase sapt dan kerbau relanf
sarm,

(kata kunei: Sapi, Kerbay, Jerami padi, Rumpul gajah, Jerami jagung, Kecernaan)

introduction

The fo vt method las developed
rapidly and regularly applied because v uses
smiall sample size, can be used to evaluale
many samples at the same time, relatively
accurate amd is results positively correlate
with i wive  values  (Hearvandes, 1984
Hvelplund, ol al., 1999; Borbg et al,, 2001;
Blummell el al., 2003, Mahadevammi et al.,
2004). Mowever, this technique has some
disadvantages especially in preparation of
inoculum, which is normally obteined from
rumen fistlated amimals (Tilley and Terry,
[963; Minson and MceLeod, 1972; Baarnver al,,
20040, Obtabning ruven Nuld through Gstula
tends 1o upsel animals, requires high cost of
maintemmee, wod high risk of infections
gspecially under repical cnvironment
(Maunncioet al,, 2001 Baan, et al., 2004}, In
uddition, he current animal welfare issue has
Ferher discouraged fhe use of  lstulated

anirmals for mumen Nuid collection {Mauricio

etil 2000, Murray élal., 2003; Thu, 2003),
To avoid the tse ol invasive method in

collecting inoculym, many  researchers in

sublropical reprons have successfully used
facces 10 replace mumen Muid (Omed et al.,
2000, Crompton et al, 200)1; Borbe et al.,
2001; Mauricio et al., 2001: Afdal et al.. 2003,
Thu, 2003; Dhanoa et al., 2004; Baver et al.,
2004 ). This success has become a reference
for other researchers all over the world despite
the fact that it may nol beapplicable in tropicul
cogditions. Apart from different
environmental conditions, lack of appropriate
laboratory  equipment may  coniribute 10
possible inaccuracy of the technique ifapplied
in developing countries. For these reasons,
this techmigue should be verified before i1z
application in the tropics
To some extent, i can be assumed that
thiat tvpe, guality and quamity af microbes in
facces are similar with those exist in the
rumen. Quantily and guality of rumen
microbes depend on type of feeds and animal
species (Akin, 1982, ElR-Meadaway et al,
1938, Erskov, 2000 Afdal et al., 2003,
The high lipnocellulose content and  low
protein coment in graminae species { Haryanio
and Dijajanegara, 1993), result in low
degradability of the feed and nolrient
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deficiency for the rumen microbes (Webster,
1991 Ho and Abdullah, 1999; Wanapat, 1989,
2001). On the other hand, the high digestibility
of subtropical plants is due to its high protein
content and soluble carbohvdmte (Preston
And Lenz [987), Thercfors, it can be
assumed 1hat faceal microbes of animals in the
tropics  differ from laeces of subiropical
animals, This sssumption s thus the main
reazon or proposing amodified i vitrs using
[ces ws the source of [noculun.

Marterial and Methods

Two dry ongole cross cows (332 kg)
and two dry swamp buffalo cows (321 Ki)
with mmen listulated were individually
housed and each fed either 40% rice siaw +
6% concentrale (ration A), 70% elephant
grass o+ 30 Yo concentrate (ration B), or 55%
com stover + 45% cancentrate {ration C),
Exch diet was led altermately for 17 days (51
davs [or the three rations),

Faceal ouwput was collected and
weighed spon after defecation to caleulate
total 24 b output. Rumen floid samples were
taken tronegh the rumen fistolated. M vies and
it vitrs disgestibility, microbial colony, and
activity ol carfony mothd cellulase  were
determined, Rumen fluid was strained using a
Foue lver cheese cloth and ther mixed with
arfificial saliva (MeDaugals, 1948) witha ! -4
ratio uceording to the procedure of Tilley don
Terry: (1963). Belore filled Into the tube
contamming 300 mg sample, the medium was
placed m an incubator (ar 39°C) and €O, pas
wasinjected at the same time,

LSEN-0] 264401

Data were tabulated and statistically
analysed (anova: two-factor with replication)
to determine the effect of animal species and
ratton type on Jn wive and @ wine feed
digestibility. All data analyses were carried
outusing Microsofi Exeel®,

Results and Discussion

Table 2 demeonstrates that the dry
matter and crganie matier infake of the (hree
ration in cattle and bulfale did not differ
signilicantly. Dry matter reguirement  in
ruminants. ranges from 2.5 - 4% of body
weighl (Kearl, 1982; Wanapat, 1989}, In this
experiment, the drv matter intuke was 2.46%
of body seight, which falls within these
normal range, This lack of significant
dilference may be due (o the relatively similat
balance of nutrients consumed, particularly
lhe ratio of protein to energy in the three
rations lested (Lapes, 2005), Ruminants will
have high feed intake ifthe nitrogen content of
the ration is sufficient, which s equivalent o
crude protein content of 7 - 12%, (Satler and
Roffler, 1981; Kearl, 1982; NRC, 1954:
Wantiapat, 1989 Minson, 1990, Ormskow,
2000; Berger dan Merchen, 1995),

The constant digestibility values of the
three ration by the two animal species were
due to the similarity in the balance of nutrients
in these diets. Protein content for example fies
within the normal range of protein
requirement for raminants. Feed utilization by
ruminants is affected by rumen ccology and
protein to energy ratio (Preston and Leng,
1987 Amstrong, 1982; Tlogan, 1982,

Table 1, Nutrient composition of experimental rations (% DM)
FATION cr CF EE BETN  ASH NDF ADF TN CHTDN
A 1096 26,13 |53 4726 1538 6310 4004 58.40 0.19
B L& 3001 |.74 43.04 1337 5900  347] Sh. 10 0.20
L8 1224 2495 L2 51.66 9.93 5823 3138 6065 020

CP = crude protein, CF = crude fibre, EE = ether extract, NFE = mitrogen free extract,
NDFE = neutrnl detergent fibre, ADF = acid detergent fibre, TTIN = (otal digestible nutrient.
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Table 2. Div matter {DM) and Organic Matter {OM) intakes (kg/d), in vive and
e vitrs digestibility (%)

Rativn Parameler Eatle: Bartiy

vl v DM oM

Feed [ntake 8.32 1.60 T.47 663

A T vivs Digestibility 62.67 65,74 o.51 b4.103
i v Thgzestilnbity 42.36 44 86 43.39 46,19

Feed Intake 0,28 7.31 T4 6,67

B I vive Digestibility 57.70 62.12 51,92 53146
fie wites Digestibility 46,03 46,03 42,52 45.59

Feed Inlake T48 B66 T.00 LU

C i vive Digeatibility 6,89 67.27 61,06 IR
I vitrs Digestibility 4331 45.76 43.29 46.65

Tablé 3. Total microbial, crc-ase activiy (rumen Muid and facces solution),
plland NH, (ammonia) ol rumen fluid (mg nitrogen‘liter)

Experimental Ration

Parsmeter A B [

Cattle Buffalo Cattle Buffalo  Cattle Buffalo
RT cly 45%10"  s6x10™  Lex10™  46x10”  39x10”  L4x10”
FS efu 40x10"  Lex10" 30x107  asxiob dexio® 50010
RT cmic-ase 351 3.59 3.26 162 3.43 323
FS eme-ase 2.16 1.91 273 231 1.87 .68
pH rumen flud 6.41 661 6,85 6,72 .63 6,53
MHy rumen fluid 102.6 905 488 | 0.9 9244 111.42

RE = rumen fluid, FS = fecal sslurion, cfu
cellufore

Tuble 3 shows that the wasa vanation
in tolal microbial colony in the rumen fuid
and facces of two species (ed the hree diets.
This variation was probably due o the
ditferences in the level of concentrate and
quality of the basal ration level (Akin, 1982;
Joynny, 19849 Total bacterial population in
rumen fluid and fagces of builalo tended to he
higher than that of cattle, but there was an
inleraction with ome-ase activity in the two
species (Wanapat, 1989, 2001: Fonly and
Giouet, [959),

Biological condition of the Tumen of
the two species throughout the day was within

cell free unit/ml, cme-ase = carfoxy nrefind

norml range, Rumen pH for the three ranons
ranges from 6.1 to 7.4, which is within the
normal range of 3.3 - 7.0 (Theadorou and
France, 1993) and in fact vary close to the
normal values of 6.2 - 7.0 for Obrous feeds
(Akm, 1982; Theodoron dan France, 2003},
Cellulolitic activity was not disrupted because
the rumen pH did not tall helow 6.2 regarded
as e starting poeint for declining eellulolitic
activity (Givens and Moss, 1995), Rumen
gmmonia  concentration  increased several
hours alter muormng feedimg but 1 was not
significantly higher that the values recorded in
the following hours. The concentration was
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within the normal Range of 50 - 250 mg
ammonm N (Preston dan Leng, 1987;
Maeng et al., 1997) 8o it can be assumed that
the majority of rumen microbes had sufficient
nitrogen supply for normal growth,

Conclusion

All ration used in this experiment can
support nommal microbial growth in the
rumen, Any ol these ralions can thus be used
for in wvitra digestibility determination.
Similarly, cattle or buffalo can be used as
donor animal in the i viro analysis using
fuceal moculum as replacement of rumen
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