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INTROPDPHETTON

Buffaloes play the vital role in the livestock
vie-a-vie national economy of Tndia and some Afro-Asian countries|
TnAla possesses over 176 million cattle and 51 million buffaloes
according to the estimates of 1961 livestock census (Year book,
1964). The milk which is regarded as the perfect food is being
met more by buffaloes than the cows. It has been egstimated that
a little over 24 million mileh buffaloes contribute to about
50% of the total milk supply of Indla as compared to 43% produced
by 51 million cows under the conditions prevailing in Tndia.

Thus the importance of buffaloes in relation %o human health ean
be imagined. The controversy about relative importance of
buffalo and cow in our national economy and future livestoeck
development plane has been in existance for a substantially long
time. The importance of buffaloes become more pronounced when
the composition of milk produced by the two epecles, cows and
buffaloes, is taken into coneiderstion as given below.

Table showing the average milk yield and

composition of milk of cow and the buffalo.

Particulars Cow Buffalo

1. Milk production per year 190 kg. 500 kg.
per animal.

2., Fat % 4.57 6.64
3. So0lids not fat % 9.25 9.92
4. Total niftrogen % 0.557 0.616

5. Casein nitrogen % 0,442 0.501
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A superficial examination of Indian country cattle
ineluding buffaloes shows that they are malnourished and frequen-
1y @maciated in appearance. In fact there is huge shortage of
quality animal feeds and according to one estimate if had been
shown that the supplies of DCP and S.E. from all available sources
were only 23 and 38 € respectively of the required amounts
(Kehar,1955)./§hp rate of the concentrate feed is going up day by

day and as such they are becoming beyond the reach of common folk.
The malnutrition is, thus, responsible for slow rate of growth,
late maturity, low milk yield and long dry periods (Whyte,1964).
Due to such an acute shortage of quality and concentrate feed,

ma jority of our cattle and buffaloes have to depend on poor
Quality roughages (viz. wheat bhoosa, paddy straw ete.), which
have a very low feeding value. The ad libitum consumption too, is
very low on these poor auality roughages. The poor utilisation
of these roughages is also influenced by several factors, the
foremost being their low nitrogen content which 1e& undoubtedly
inadequate to meet the growth reguirements of the enormous micro-
bial population in the rumen.

Ag is well known that there iec a speciality in the
nutritional process of herbivores relating to the digestion due
to the peculiarify in the digestive system. They have an expanded
part in thelir alimentary tract where the bulky fibrous feeds,
which form a large proportion of their Alet, can be delayed in
their passage fthrough the tract to undergo fhe extensive fermen-

tation necegeary for their utilisation. Tn ruminants this
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expanded part 1s represented by the rumen - which i1s a complex
forestomach of considerable size, and to a lesser extent by the
caecum and colon. The capacity of adult rumen varies greatly with
the age and size of the animal buf is usually in the range of
4 - 10-11te. for sheep and 100 - 300 1lits. for cattle (Annison
and lewis,1959). The rumen may be regarded as a large fermentatlon
vat which provides a suitable environment for the continious
culture of the mierobial population. The micro-organismes of the
rumen exist in a remarkable symblosis with the host animal-in
that the hoast supnlies the bacteria with materiale to be utilised
and the bacteria in turn breakdown these substrates to products
which may be absorbed into the blood stream (Thornton et al., 1952)
As the rumen develops, a mixed population of bacteria
and protozZoa becomes established. The number of these protozoa
and bacteria are very high which ie evident as nearly 106 ﬁrotozoa
and 1010 bacteria are pregsent in per gram of rumen content

(Annison & lewis,1959).

Fate of ingesgted cellulose:
~There is a noteworthy pecullarity in the digestion of

ruminants as they are able to breakdown the cellulose and other
complex polysaccharides which other animale are unable to Aigest.
The end produet of these microbial digestion is VFA, carbondioxide
and methane. Vitamin requirements of adulf ruminants are also
1nflueﬂced by the activities of the rumen organisme. They are
independent of the diet for all vitamins of the B-complex and
vitamin K provided that the appropriate substrates in the rumen
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&re avallable for their microbial syntheeis.

Nitrogen metaboliem in the ruminants:

Rumen flora apart from playing 2 major role in the
utilisation of the energy ylelding constituents, they also attack
the proteins and varying amounts of NPN gubstances like peptides,
aminoacids, amides, purines and pyramide bases, pyrolles, simple
bages as dmmonia, nitrites, nitrates and traces of other gubs-
taﬁces of the food stuffs. The ingested nitrogenous sources
suffer extensive degradation before passing on the abomasum and
small intestine. Sym (1938) found rumen contents to be strongly
proteolytic and Pearson and Smith (1943) got clear evidence of
proteolytic activity with soluble proteins. The dependence of
the ruminant host animal upon the rumen micro-organisms is well
eatablished now and in the recent years it has been shown that a
number of NPN compounde can be utilised by the rumen micro-
organisme to the beneflt of host animal. Protein is degraded by
the aection of the profeolytic enzymes of the micro-organisms :
Peptides and aminoacids are produced which in turn are attacked
by the deaminases to give ammonia. Thus the intermediate of this
protein and non-protein nitrogenous substances breakdown are
aminoacids which are partly synthesized into microbiel protein
and partly metabelised to ammonia and the short chain fatty acids.
The deamination of aminoacids and nitrogenous bases and reduction
of nitrates and nitrites, all regult in the formation of ammonia.
Thus ammonia wWas shown to be a major end product of the degrada-

tion of several different proteins and was the main component of

—
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“bacterial protein synthegis indicates that ruminants ecan survive

that the ammonia was available for synthesis during bacterial

protein, is only slightly attacked dueing in vitro incubations

the NPN fraction.
All the ammonia is not utilised by the microflora of
rumen, the excess being absorbed in the blood stream of the rumen

wall (McDonald,1948) and is carried to the liver where along with

ammonia obtained from other sources like deamination of aminoacids
in liver and that absorbed from abomasum and inteastine, is conver-
ted into urea. A part of urea goes to rumen through saliva and the
rest‘goea out with the urine. Some urea can also enter into the
rumen by diffusion from blood stream (Houpt,1959). The nitrogen

cyele in ruminants which showe the reutilisation of ammonia for

& much longer time on low protein diet than those in which fermen-
tation is restricted to the lower part of the alimentary canal
(Phillipson,1960).

The amount of ammonia formed is dependent on both the
nature of the dletary protein and of the proportion of the carbo-
hydrate in the diet. Free ammonia is rapidly formed from casein
whereas the insoluble protein, Zein, is only slowly attacked in

the rumen. On the basis of indirect evidence McDonald sugpested

growth (Annison & Lewis,1959). Annison et al. (1954) showed that
there was an extensive breakdown of casein and ground nut meal

in the rumen, but when flaked maize was fed the concentration of
ammonia was low. Annison (1956) has, however, recorded an interes-

ting exception in serum albumin, which although is a soluble
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with rumen liquor. Thie supgests that chemical strueture has also
to do something with proteolysis of protein by ruminal microflora.
Butz et al.(1958) have reported that more ammonia was produced in
the rumen of cattle on ground nut meal than on soyabean meal or
cotton seed meal. The proteclytic activity of rumen bacteria
appeared to be independent of the diet although the deaminace
activity was greatly increased when readily degraded protein was |
fed (Annison & lewie,f 1959)., When washed suspension of rumen
bacteria were prepared from animales receiving different protein
supplements the non-protein nitrogen distribution in the products
of fermentation of different proteins could not be related to the
dietary proteins. Thus, the extent to which the protein was de-
graded was more dependent on the properties of that protein than
upon the mierobial population in the rumen.

Aminoacids, which are the intermediates in the fermen-
tation of profein in the rumen, give rise to ammonia under the
action of deaminases. The in vitro studies of el-Shazly (1952)
showed that the aminoacids of an acid hydrolysate of casein which
were attacked under anaerobic condition by washed suspentions of
rumen organisms gave the reaction products of ammonia, carbondio-
xide and VFA's; acetic acid was the main VFA with smaller amounte
of Oz, C4 and Cg straight and branched chain fatty acidas.
el-Shazly's results also suggested that the Stiekland reaction is
important in the breakdown of aminoacid in the rumen. This re-

action is a coupled deamination of two aminoacids, one of which

functions as a hydrogen donor and the other as a hydrogen acceptor.
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The branched chain fatty acide which are formed, though absorbed,
are not utilised for resynthesis of aminoaeids_and thus represents
& loss due to mierobial intervention, as far as protein synthesis
is concerned.

The ammonia is absorbed from the rumen epithelium by
simple Aiffusion and is carried to the portal circulation. A close
correlation has been observed between the changes in the ammonia
concentration in the rumen and in the portal blood, indicating
the rapid transference of ammonia through the rumen epithelium
into the venous blood draining the rumen. The rate of absorption
of ammonia increases with rise in concentration of ammonia or VFA
in the rumen (Hogan,1961).

For the protein synthesis in the rumen, the growth of
micro-organismsg is necegsary and for the growth of micro-
organisms the continual supply of degradative products of protein
are essential with other environmental factors of rumen. The NPN
fraction of the food, which 1nclud§ the fermentation products of
ingested protein, the nitrogenous compoundes released by the auto-
lysis of micro-organisms, the urea enftering the rumen in saliva
and the urea that may under certain circumstances diffuse into the
rumen from the blood, also helps in the synthesis of microbial
protein. Considerable evidence has accumulated to show that urea,
a NPN subgtance, can replace part of the protein of the diet by
supplying nitrogen for rumen bacterial protein synthesis.

As the micro-organisms pass down the Aigestive tract
their body proteins are utilised by the host, 1like food proteins.
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The nature of the microbial protein are quite different from the
food protein. The microbial proteins, however, have a high biolo-
glcal value and help the host to be largely independent on the
aminoacid composition of the diets. The experiments of Gray(1953)
on 2 hay fed sheep suggest that about 50% of the nitrogen of the
rumen contente is microbial proftein nitropen and that thies degree
of conversion of food nitrogen to microbial nitrogen continues in
the rumen. The biological value of food protein has got 1little
gignificance in ruminants as 1% has been shown that all the ten
aminoacids regarded as essential to rat have been synthesized by
goats and lambs on purified diets whose almost sole source of
nitrogen was urea (Loosli et al.,1949). Agrawala (1951) also found
the presence of essential aminoacids in the rumen of cattle fed on
purified diet although the level here wae lower than the cattle on
normal rations. Duncan et al. (1953) also supported the formation
of aminoacids, which are essential for rats, in the rumen of calves
fed on purified diet in which ures supplied the only essential
source of dietary nitrogen, by microbiological methods. Quantita-
tive evidence was obtained to show that rumen miecro-organisms can
utilise urea nitrogen to synthesize aminoacids. With the exception
of histidine, the aminoacid pattern of mixed proteins in the
ingesta of the calves on purified ration was fundamentally similar
to that found for the calf on the natural ration. Black et al.
(1952 ) have concluded that essential aminoacide are synthesized

by rumen micro-organisms and non-essgential by the tissues of cow.

With good quality ingested protein, the degree of protein synthe-

gis in the rumen may only slightly modify the nutiritive value.







