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Tho study of the runinant mutrition in mary
respocts is the study of a remarkeble symbiosls between
the animal snd the vast population of bacteria and
infusoria which ichabit ite digestive tract. IThis salient
feature of rusipant metabolien makes 1t wellwnigh impogeible
to apply resulte of nutritionel ifnvestigations made with
tho couzon laboratory enlmals to rusinante.

The rumer has long been filled with aystery.
Foard (1906) steted that the ruser of a cow Was the
darkest place on earth. Thanke te the shining lisht
of science, many of those mystorles are belng rosolved.
for the lagt twenty yoars, thore hie been & groving
recognition of the importance of the rumen to the overall
nutrition of the runinant.

A note-worthy peculiarity of digestion in ruminants
1 their sbility to break down cellulose aud other couplex
polysaccharides of fiber. Ruainants do not secrote any
engyme in their digestive tract which cen digest cellulose
and other complex polysaccharides. It 1s the host of
nicroorganiems which inhabit the rumeny both bacteria and
protozoas bring about its digestion. This microblal
activity enables a much wider variety of carbohydrate
materials irn the dlet of these herbiverees to De digested.
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Rumen microbes, irrespective of the type of the
carbohydrate supplied ferment them to V@i, Cog and
methsne. The chief VA produced are Acetie, Propionie
and Butyric acids. Apart froz these smsll smounts of
other higher fatty acide are also produced. Phillipson
(1947) pointed out that cellulo=e iz Lroken down to
cellublose, glucose, pyruvate, lactate and ultimately
to ¥M. The relative praportio;m of the ¥ produced
varies with the pature of the scld and possibly with the
species and individuslity of the animal. “The proportions
ef the YA in the runen 1lijuor of the goats on common
diets arer Adcetic 50 = 701, Proplonic 20 = 0%,
nebutyric 10 = 20% snd othor fatty aclds together conetl-
tute less than 15 of the total.

Ruzen microflora apsrt from playing a major role
in the utilization of the erergy-yvieldinz constituentss
they also attack the proteins of the foodstuff. Sym (1238)
fourd rumen contents to be strontly proteolytic srd
Pearson and Saith (1943) got clear evidence of proteclytic
activity with soluble proteins. 7The intermediates of this
protein breskdown are the Amino Acids which are partly
synthegized into mlcroblal proteins and partly metabolized
to Anmoris snd the shortechalin fatty acids, mostly branched
chain isomers of C4 and Cg fatty acids (El-Shazly 1962).

- The sumonia si;\\'ymduced is partially absorbed into tha ' ;

e
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blood stresm through the rumen wall (HcDomald 1948)
which 1s later motabolized in the liver to ures and
partly utilised by the bacteria to form thelr own

As the microorganisms pagss down the digestive
tract, their body proteins are utiiised by the host
1ike food proteins. Ihe nature of the aicrobial
proteins ere quite different from the food protein.

The nicrobisl proteins, howevery have a hich Biclogical
velue 2nd help the host te be largely independent of the
Amiro Acid composition of the dlets. The experimente

of Gray (1953} on hay fed shecp suggest that about 504

of the Kitrozer of the rumen contents ic micrebisl preotein
pitrogen and that this degree of conversion of food

' Nitregen to microbisl XNitrogen contimues in the rumen.

mmen microorganismg have got the ability %o
convert UPN compounds into microbial protein that
containg s11 the essentisl Aaino scids. These Pindings
are of great economic importance, since a part of the
erade protein in roughagos are FPH. minante no longer
need to compete with monogastric snimels for proteln
concentrates becscuse urea (IPH) 1s being produced in
ever increasinz quantities. It has been found that
a liberal supply of seluble carbohyirates, particularly
starch, is needed for effective utilisation of urea.
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The most efffclent use of HPN is obtained only when
urea iz added to rations contsining low levels of
protein. Tumen bacteria are also able to convert
inorganic Sulplmr to the sulplur containing Amiindo
Acids.

Microorganisme during their existence in the
runor alsc syntheesize all the components of Vitamin B
group and Vitaldm K, before the food enters the true
digestive and absorptive tracts, so that especially
favourable conditions exi:t for the utilization of
the products.

sor bringing about various degradative and
sypthetic processes mentioned above, microorganisms
of the rumen ro uire s sultabdble enviromment. Conatant
passage of feod in the rusen secretions of the salivary
glends, the process of rualnation, passage of dizesta
inte the small intestine absorption of the end products
of nicrobisl activity throush rumen wall, constant
temperature of 39° C, pH buffered neutral ard anserbiosis
throuzh the production of Cog and other gases by fermen=
tation of the food stuflsy holp in keeping the *fermen=
tation wat' working. ;

All these poctliarities would gseen best considered
as by-products or comsejuences of its peculiar ulerow
bvioclogical nethod of utilizing nmaturets nost abundant
living source of energy, Cellulose. ' This method 1s a perfect
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exXamplo of oblizate syablosis for the micro-fauns
and nicroflora of the rumen cannot persist leng
without the rumen host. The host, likewlse soon
becones very sick if ite rmmen nicrobiclogy s
extensively alsturbede

As the end producte of nicrobial dlgestion in
the rumen are short chaln fatty aclds, one is naturally
fnelined to kmow the ratos at which these different
fatty acids ore produced. This camnot De determined
directly beocause of the following factor: which stand
on the way nf thelr estinmation "in vive's Sirstly,
fatty acide which are produced are beling diluted by
constant pag-age of sallva, In take of food and wator.
Secondly, becguse of the aporecigble interconversion
of butyrate into aceBate (Mukherjee 1960). Thirdly,
due to the metabolism of the aclds, particnlarly butyrie
by the rumer wall itgelf (Pemnington,1952). Murthly,
due to shsorption of the fatty acids through the runen
wall (HeAnally & Phillipeon 1948; Byreroft otal.1944a).

Bates of production cany howevers be estimated by
fermontin: the foodstuffs "in vitro?, which can orly be
approximatey, as it imposes lot of urnatural conditions
on.the microbiota and the 1imltations of which will be
dealt later. I!Mukhorjeec {(19G0) who for the firet tinme
gave a solution for thi: lonz awvaite? prodlez by the

L et T L ol R
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epplicption of Isotope dilution technijue ‘in vive!
rates of production of the pcids are as follows:

Acetic 4,79, Propioniec 1.10 and Butyric 0,0 nil ey/hx/ieg
of wumen content respectively. |

It has been shown by various workers that absorption
of lower V7A's occurs from the rumen itself (Barcroft,
HeAnally & Phillipson 1844b)e  Danfelll et.al- (1945)
have studded the mechanism of absorption frem the Pumen
as it affects the lower fatty ncids, scetic propionie
and butyric. of the lower fatty acids fron
the rumen 1= Influenced by pH of the rumer content.

It has been seon thet naximum gbsorption cccurg at

pE 5.8, The determination of the rete of absorption
of the different fatty acids fron the rumern 1s also
A4fficult precess becsuse of the difficult surglical
 procedures iwvelved.fd HMukherjee (1960) intelligently
estinmeted for the first time accurately the rates of
absorption of the three acids in the rumen fron thelr
tin vive® production rates by the spplication of Isctope
df1lution technijque in fostine sheep which are as under:
Acetic 38.8, Proplonic 9.66, Butyric 4.22 nil mole/hr/ks.
rmen contents respectively.

Probably the most outstarding rumen research hes
been concerned with fe end products of carbohyirate
digestion. It 1= well recognised that the epd producés
of mocrobial mwﬂw of the carbohydrates being chort
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chain fatty acids, mainly aceticy propionic and butyric
as ageinet glucose in simple ctomached aniumals, maturally
one iz inuisitive to know the fete of these aclds.

Propionic acid is a precursor of glycogen
{ Scketelin 19335 Deuel ef-al 1935). The adminletratlon
of propionic acid to Phloridisinised doges resulte in the
foraation of eguivalent gmounts of glucose in the urine
( Ringer, 1812). Penninzton and Sutherlsmd (1956) bave
shown that it enters the Tricarbexylic acid cycle by
Carboxylstion to Succinate.

Butyrate is more controverszinl., It 1s generally
scknovledzed to be Kebtogenic. Pennington (1952) showed
that it is metadolimed by rumen wall resul:ing in the
production of fetone badles. Thore I1s come evidence
that it can cause a rise in the level of blood glucosey
isctate end pyruvate in the sheep (Potter 1962).

icetic acid iz cuantitatively the most Important
acid produced in the rumen. It i:= an important metabellce
intermediate and s precursor of wide varisty of compounds.
Acetic acid is utlilized by liver (lLeloir & Munog 1939)
and by brain tissue (Reid,1980). It l1s also uged in the
gynthesis of nilk fot (Popjak et.al.-1951) and Lectose
{Cowie ot gl 1251). The carbon meoity of Acetic acild
bas been traced also to Cholesterol (Iloch ot al 1946)
and Milk Casein (Kleiber et 81,1952}

The short chain fatty aclds are juantitatively
msuch more important than glucese as 2 gource of energy
to the runipant Carroll ond Mungate (1954) have calculated
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that in cattle some G000 « 12000 Cal of onergy are
available from the acids produced by fermentation in
the rumen. This was found to meet 70% of the
maintenance energy requiremont in steers. With shoop,
Phillioson & Cuthbertson (1986) have calculated from the
regults of Schambys (1951ae by 1056) thet atiesst
800 « 1200 Cal of enargy in the fora of stean VEA's
could be abeorbed every 24 hours. [laintenance reguires
ment of sheep was calculated by Armstrong and Elaxter
{1956) to be 1200 Cal/day on thils basis adout 8575 of the
maintengnce ensrgy regulrement of the sheep will be met
_Uith from YM. IHukherje: {(18960) calculated that oven
in fastine sheep vhere production rate is minimel about
£5% of the naintenance need 1= wet from Vil

Among other things, runipsnt animel has by virtue
of the activity of the adcroflora of its digestive tract
the ability to digest collulose and other plant conotituents
not attacked by the digestive secretions of Vertebrates,
nevertheless, this distinction and obility is pot witlout
cartain dfsadventages. Apart from the fact that the
stegn V7A which are the major end products of hacterial
digestion of cellulose are used less efflciontly than s
hexose the bacterial dlssimflation in itself is a wasteful

Processe.
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matritionists all the time were striving bard
to provide a messure of the ability of foods t» meet
particular snergy requirement. Forbes ot.al-(1231)
stated that the nutritive walue of an individual food-
stnff was not constant, because they moted a threofold
increase in heat increment with sﬁars fed an all~corn
meal diet s2 compured to o diet of corn wesl plus
alfalfa baye

fecantly Armetron: ot-21-(19567) have found that
acetic acid kas the highest heat increment of 41d,
propionic 145 and butyric 165

In recent yearss consideradble interest has been
focussed on the rumen fatiy acids, their lLmportance as
a source of enerzy for the runinant and thelr possible
4mnlications in bovine Ketosis. Since the various acids
present lave different energy values, informatlon on
factors affecting their relative concentration in the
rumen is of conziderable izmportance.

In ordar to predict the ability of a food to serve
as an enerzy source, it is necescary to Imow not dnly how
mach of 1t &5 apparently digested, i1t i- also necessary
$o kpow the chenlcal pature of the end products of diges= f;’g
tion which are f£inally sbeorbed into the bodye §
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If the major metabolites arising frou
bacterial dissinilation of Corbobyirate which reach
the tipsues of the ruminant are the $VMA's (Phillipeon
end Cuthbertson,1956), then foods must have different
matritive values in terms of energy when they are used
above ard below maintensnce datun. Above maintenance
a upit of food will be lass efficiently used than
below maintemance. This has lon: been realised.

Fesults from several luboratordes ghow that with formal
rations the net avallabliity of the metabollizable enersy
of food for malintenance Is about S50 and Uhat for fattens
Ing about 557 (Mlaxter 1980-1). Whit Is Jmplied 1s that
besidos there beling o semeral reduction of efficiency
shove maintenance, the reduction night be greater with
sone fecde than with othors.

(ombining the asbove two 1deas i.e. that both
foodwsinnffes and individusl faity aclds vary in their
mtritive valvnes, because food stuffs differ in thelir
nutritive value snd also in the fatiy acids produced
from them. It 4s logicel to presume thet different
foodetuffe which differ in their mutritive wvalve must
algo differ in their production of the preportion of
VE's. |
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The present study was Gesigned to evaluate
the 'in vitro' production of VAL by & mixed cell
suspersion from goaty fermenting vaerious subetrates,
consisting of feeds doth ginilar and dlssinilar to
the ration consumed dy the doror animal.

An effort has also been mede to find out the
pattern of VPA's produced by different pure mtrients
tin vitro¥y with the idea of correlating the fally
ascids structure of different foodstuf’s with their

Wmichorjeo (1960)in an effort to £ind out the
&istribution of activity on incubation of mmen content
with labelled acetate, propionate ard butyrate, surprise
inzly enough found that with butyrate 3567 of the initial
sctivity could not be recovered in the fatty aclds.

An effort has also beon made here to Investigate,
1f thofinaccounted butyrate activity observed by Hulherjee
€1960) can be traced to ths formation of Ketone bodles,
one of the Isg:!.ea}. end products of butyric acld, simflar
to that cceuring with mmen epitheliun (Permington,1962).

waJom e
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