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Pus ¥ the prevalent asute soarcity of livestook fasds, incorporation
of agricultural and industrial by=-preducte in livestock rationn has decoms
oblizatory., Hanca auch Byeprodugts as oalwesd mesl, eak Reraals, tres
leavss, nesn sasd meal stc. are being advocatsd for liveatock facding,
Koat of theas contain tgmins and the tannim contant of aslsssd meal,
an important akro-tudustrial by-product, ranges from %.5 te Q3.3
Tannine wvhen prasnt in ssmall quentities, protect proteine and iipids
fron aforodial atteok in the rumon. Thy uss of protecisd protoin may
improws rusinant produotivity (Farguson, 1972).

Tamnins have the property of sntoring inte chemical combinxtion with
proteins and to a much lessar extent with cellulose, A large numbsr of
phenolic groups in the tanain moleculo provide many points of attmohaent
with the pepiides of adjmoant ohsina through kydrogen bonding to form
protein=tannin complexss. Tanninw can precipitete proteina of toth food
wxl body origin resuliing $n decrease in tho digestion ad adacrption of
proteins, These noy also dsage the intestinal sucosa by precipiiating
ths consiitusnt proteins, resuliing in decrsase in feed intake, its dige-
ation amd absorption, Thia in turn results in {mpaired grovth rate and
mgative nitrogen balsucs snd wider feed 3 gain ratios.

In e rumen tannine may sivorsoly sffect mierobial mulédplication
eithay by the procous of adsorption on thedr surfsce 3y or by pensirsting
into thw bacterial call snd seacting with 1ts compononts,  Inhibition of
coll wall syntleain io one ¢f the emrly offeots sxertsd by tmannins on
wenaitive bacteria (Hents g% al,, 1964). Tha inhibitory efiect to grovih
uay alao be effsated through interference with ensrgy matebolisa of
baotsria (Wasacn, 1975).



Yerning are abmo¥bed tnyroush gastroe-interstinal tract, detoxicated dn
2t liver by D-metiylation and degarcoxylntivn. Yhen tha bpeproducis sueh
a8 4=~Oemathyliallic seid, pyrozeilcl, pyrocatechol, eyringlc «0id and 5,4
dimatuoxy = 5 » hydroxy = benioic acids are sxcreted 1t urine. I€ detoni-
fication 18 not complute, 1% usy lead %o pariial imwibition of Mia wnd
protein syntlcats in ths liver colls and result in necroois of liwer

(Badnwey of al., 1369).

Groe the tanainc ora sbsrobdoed into the body, the toxic efiects proo
ducad in rumimanio and sonogastrics say o tho ommg. ey shdies with
rata (Glick snd Joulyn, 1970 & o fitjavile ok sles 1970, 19T a, %, ©
and 1973, and Correra ok Al., 1973) show tint tannins interfors with A1 -ee
svion amd xbsorption resuliing in dscrease in feed consumution and iwpaired
growkh rate. But these axw Yeports which zhow tnat taanins cub Le nesrly
harmloas. landlor snd Baker (1944) ooserwed thad sestro-tutesiinal tract
wns imporsoable to tannic soid. Uldck and Jomlyn (1970 a) racovtsd partial
adap tntion 0 tannic nold et afier a fow dasse X% may bo invoresting to
inviatipgate e infivents of diotary tsnaln: on eyntswsis of LI, .14 and

protein in the 24wy tisaus of rats ar other apecies.

vglmeod weal 13 a by-product obtained aficr the extraotion of ofl
from nalwaﬂ{for induntrial usw. Jal itresn ave exiensavely found in tte
subs=iidnsleyan regions fron Punjab to Assan in <he fornata of —antern
India, Bihar, lest Bongel, (xiesa, Hadhys “rsdesh snd Uiktar Pradear, The
arosy production potantial of salssed measl hpa been ostinatsd o do
46,713,000 tonnes annualy( ethi and isind, 1969); evan though t ¢ oolicstion
at prosent mxy be a nere frectionmi of 490 tedal, oslgecd s n aood
source of hard fat w ich £an be usad as & substitude exterler %0 cocom

butter in soap industyy,



A fow experiments conducind to avaluste (he nutritive 7sluc of salsesd
soml Tovesl waat ite Ancorporstion upto 402 fn concentrate mizture say not
have deletorious ffweta on growth. Iie lowsd upto %00 way nob affect the
dhgestive coefficientn of doy aRaitar, orgssc saiier, cruls prolain, nitrogey,

galeinm or phouphorws halsnosd.

Un tne toxlolty side, Huigal snd Jampath (1969) maporied floomii eppear
1og in the wing of exporiumtal hdioecks,

cyntbetic procesmen rather than despstiative proceasos in tue rusen are
zore imporiant due to ssveral ressont. E% hno baen reporisd thau <l end-
products of microbial formuntation ighi xm be tho sane on diflemnt Teeding
rezimys, but mitrogen retentien in the aniwsl was Aiffersnt (foir and
comers, 1357); becaune protein syntheais in the yumen wam e function of

ajorobial activazy aund thelr multiplication,

Detarninstion of nuwelede aoidzs In ¢ rulen 8 one of the mstiods of
apsosswant of protein oynthasis (Taith wnd BoAllan 1970}, Unually nusledc
scdd 3 protedn ratios differ considerably ia dif%rent niorosizl pepula
tionn. fewee 4§ e irpersvive wo deteraing tho reile Yo feelili.-te beltaer

estamais of synthanized protein.

Tha following ntudien wore cond.oted to invontipave tw influapse of

tanains in rets snd runipnmnts, The major aizns woraes

{1} to fnvestizate t @ toxic offsct of tannin: in the Q8o of rata,
{2) %o ascertain the $nfluenecs of incorroration of aslsead moal and
tganing In the patisnof rexdnants on rumen metaboliz  and
{3) to rind sut o effect of tanrins on 321’ upteks by zumon aiercbes

a9 an index of sicronial solivity.
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The 1iteraturs haa bassn reviewed under five major headin. , meeping

n}\vuu the direction of rassgrch wori aonducuads

Sooth gt al. (1959) ntudied the setabolic Tale of temntc azdd and
related conpounds, They found thet Cemstrylation resulting in tio forme-
tion in 4«0 methyl gallic enid gooounted for thae malor metsbolite in the
urins of rato mnd rabdits ingosting galliic eedd, propyl galliste, lsaryl
gmliate o tunde acid,  Pyroxallol was fornad as a mesuli of decarboxy-
lation in rais and rabbito rsociving gallic scidd, Jyrincic scid end
3, 4 dinethoxy = % » hydroxybansolc acid were fdontified an winery
mstakolitina of rais receiving Y0 matiylgsllic soid.

Fottor and WMuller (1568) studied the Lmtix wfate of distsry tsanie
moid snd galiic acid An chickona and found gallic acid, 4=0 withyl gallic
acid pyrogaliol axi pyrcoateshol in the uvins., Tamnic acid was agpsraently
hydrolyasd %o galiic acfd nid large parit of thia materinl wasm Cematb;lated
aud exorsted in the urine as 4 = O « methyl gallic asid.

Das and Griffithy (1969) eatinated she radtosctiviiy in the urine of
both rats and guines pias afier admintstering 2% — catechin and found
that $he total radiomctivity over a four day p riod of urins voliection,
sooountad £0 56608 of the adeinisterad Soss,  Unly lems thsn 1.5% was

sxoresed in ths fages over a two day peried of collection.

Hilie and Stojanevie (1972) atulied the weiabolitas of 0.5 end 4.0%
of lucerne tanndn igolate fod % Moo in an wtificial diet. They detecied
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Sumsthioryed=lyirozy benseic aoid, S-O-metiylemiic acid, (w)espicsllocsteshin
waliate, (#)=gallocatschin and (a)-cpicamwhln m};natar ot~ and 3, 4
dihydroxyeinnanie acid, 3-4 dioet oxy-Sehydroxytensole scid, m-éigallde

acid, ma-hydroxycinamis scid, w-Rydroxyhippuric scid sl (-)egellocatestdn

gnliate ia sallor wsounts in the feces of Mce,

2.  Hgde of fennin sotion

Pesny (19%9) obswrved thni canein wos aimost coapletsrl#mhcsm from
by@rolysis ot pH 7.6 when complosed with osk leaf tsunin. In the midgut
of ire larras of wintormoth Opsrephiora Wrussts, the Inhibition wax mozw
marked with condenued typo than with bydrolysable oak lesf twain, The
1areal growth wes inbibitéd by osk loaf tsaninghbich uould be corrwlstod

with dooyease in cassin dige tibility.

Acsopdin: to Van Duren asi Bobimion (1969) tamnin and protein intevactsd
£0 form soluble and Snsoluble complexes xnd the latter were fnvoured by a

pll tear the 1soslectric oint of she protein and excsess of tannic scid.

Cupts and Bflgami (19) found that decoctions of tha berks of Acacia
arabica, Casurina sguiseptifolio, Fablio= officiansiiv and Sucace Indica
snd ngrtwood of Acgoia cately dnbibdited $he produwction and s tivity of
cellumiolytic ensynan of cortain fungi, The dscoptions centnined Lenntins

er phanolic cewpounds,

Steumeyer and Malin (1970} reportsd that unlike typiusl protedin,
youst invertass waa able $0 tolorate the denaturding action of condsnsed
tannin isolsiod froa sorghuz,

Mtjevila nf gl. (1970) obuerwed that intestinal absorpiion of jiuco e
and nathionine was docreagnd while poxfusing <he mouss swgll intsstine with
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gallotannic aclid at a cmm;traﬂanj of lug/litre of porfussts. The
sbaorption decreassd by about 6 to 10¥ s cowpared to control values,

The sbscrption of butyric acid was not aimﬁcmﬂy decrsased by conceEn-
tration under 10 mg/2itre; tut 10 ng/litrs decreassd it by 74,

Clwivell ok al. (1971) cbmrvad that twnnic woid when applied on
frox sarierius muacle caused dcgiox'iuﬁon. fighor concentrations
pt;adm-é a moyes rapid and reatsy fall in nenbyane potentisl. Rembi/rane
roiistsmu showed an initial riue and Quha_m;iuonﬂy téll. Thasme cfi’octn,
scoording to tho suthora, were the raesult éf asction nf tmunic mcid on

o~ P erneabllity of the mincls HAGLYANW,

Gope g% AL-(1971) found that saqueous lesf extiracts of atume of
Gerices lespedaza contained a fraction or: tannin which inhibitad
lepectinass wil collulase. The inhidiior concentrationof a given date
or ganatyps sppearsd to ba welatively inlependent of avcwsilation of
satringmnt tanin or leucoanthocyanidin fractton.

Diwan (1972) raportad that taunio acid aelactively inhibited o
phosphate dicarboxylate exchange mschanlem in rat 1iver mitechondria.
In contast to the inhibitory @tﬁata of tanndc apidd on influx of
snionds ar;luios, it atmu}..w the rats of influx of pbt;wamm under

enargised conditions,

Luofani (1975) ommerved that tsanic acid inhibited succinate exidation
in rat liver mitochondrie, probably by prevesting the oporatica of the
Qarriar of divarboxylic soids on the mitcohondrial xembrane,

Booth ot al. (1961) fed rais a lavw mathionine, low choline diet
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camtaining 1% geliio acid and cbserwed that they developed fatiy livers.
Addwd choline or mothignine prevanted Tie inorwass im 1iwer fat, Fyrogallol

in contvast did not cmuma fatty livera.

Dollahite gt al. $1962) ohuerwed that, in rabbits, the sinile oral
median lethsl done (LD 50) respsatively of pyrogallol, asillo acid end
tannie aoid were @ l.6g/kg, S.0n/kg S.08/kgs Tannic apid wan shsorbed
from the gastro=intestinal tract into ¢the blood ttmu. in rabbits,. gh‘&pr
aud gontss In Tabbits ai was rapidly &ntosif;m or exorsiad,

Rabbits, adninintersd a galiotasnin fxou ook, bad hesworrzimgic gastritis
antl resulta of wicroscopia atudy of Mepatic tissue indicated hzzg-ﬁc secresis
with nuolear sitsrations. The poisionin: was assowisted with inorease in
serun transsainass and blocd ures-nitrogen (uree-if) valuas, hatovoncantration

siid less scrum proteins (ﬁaup at ale,s 1967).

Baduwy gt al. (1969) obmarved in rats that intraperitonsal administration
of tannic scdd resulied in inhibition of miclesr R¥A .and protein symtbesia
and production of nsorosis in the liver.

Sewlios conducted by Glick asd Joslyn (1570s) revealed that 4 or 53
tennia acid depressed fwod Antako and growth and et 6% csused 905 Mortality
in vesnling rnim. Rats mighi_.ng 130 and X0 g tolarated larsm mozhts of
tannic acid betier than weanling rats am! they adapted p.sﬁly- to tannie aodd
after s fow days, Upowth ﬂépnuwmn.éﬁ thareafter wan causad by fuootors
other than raduced feod imtake. | ‘

- G14ck and Joslyn (19701)) found that N in fecas wam nores than control
values with § 2% tannic scid and oontinusd to incraase with larger scunts
-of tannie ascid, cogﬁanaad tannins from grape aéadu and quebrasio had similar
offects. Gallic scid, Decatchu and elisgic acid hmd 11ttle or no effect



on ¥ din feces.

Hitiavils gt ale (1971a) obaorved s considorsble decressc in iiidd
depoaits in rats subjected fo tsanic acid, The overall blologlcal
utu:!.a‘&tionﬁ of food was degressed by the ¢ffect of tannic anid at the
lovel of intestluxl aﬁsurption. Bitiaviia g% al.(1971b) reperted slow
growth rate with saandc acid withous meaninzful effect upon ihe rate of
ingeation. In liver, tho funotional statug 4id ey aﬁar, nOY wey there
any fluctuation in iha triglycexide ratio or in the mﬁiﬂ;y ol Law snxyses
invoived in the oxidining process.  Tamnls scid did not clear the intestinal

Barrior undony wost condicionsd,

Hitjavile 0% 21.[19Tlc) obzerved that hepatic necrosis cousad dn rad:
by intravenous injoction of tannic acid (20mg/kg body weight) was sccokpanied
5y a decresas in the lovel of plassa purification of hopatocyies which was
sezagured by bromosulphalein clasrance. Thy intezvention of »eticules
endothelial systen during regueioration of the pecrosed gone méa'p@nfumd
vy the hyperphagocytic response noted during the study of tho closvance of

colloidal calciun particles,

Dataleki and Staniolav (1971) istrarectslly injected baryie with edditicn
of tennic acid in rass. Tannic acid had toxic offects on thy hepatic colla,
which wers dependent on ihe concentration of the proparation and the time

aftor application.

Horrera gt al. 41973) sdeinistered a soiution of tamic scid (250 or

500 mg/%a body soight) in rats 14 houzs srior to foeding vitauin B Ehis

12°
romuilted in ihe incromasd excretion of thin witawin., - They concluded that
inhibition of ebsorption of thoe vitasin by tanndc acld resultod frea iis
binding with tmnic acid and jgantie uuam wiich asde 1% unavgillable to

intrinsic Cacior,
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Hitiavila gb ale (1975) cbuerved that the einistration of s siagle
doxe {300ag kg b«#ﬂy weight) of 4annio acid bed no influonce on e escootory
capacity of ths stomsch, but inhibiled tho poptic activity of gastrie julce
and parily procipitated the mucin., Tannie acid administersd at rapreated
donages inorsoxed the #ex secretion of pepain and free aoldity. % also
reau.géd the concentration of musin in the gastric julce, but no ¢ of

gacikic ulceration was Getacted.

Pensles and Binheiilg {2973) obsoyvad veduoed fecundity in mice on
tarmic aofd digt. Uhito nice fed a conginuous diat of BH tennic acid
produced litters of smollor nunbars, slowsr growth rsais, and lowed body

woeighte VFowplom on tannlce acid weguived longer tisms %0 becoms iupresnated.

Bpohar aod Fefedusn (1974) conoludsd thet berios enemss contrining 13
tannic soid did not cauee livor degeage in adults, provided that ¢olon
Yonion wag nodther eztaxmim'nnr savars snd thare wzn no evidones of prevee

coeding Yiver dobage.

ttadllard of al. (1974) obasrved that engyne aotivity c;f ifvar slorosohos
in groups of 16 fangle -rzﬁ:zs was not affected by gms.o seld, *thylaallate,
syringic sold, wratric acid, vanillic acid er 5,445 « triustioxy bsnsole
seids  The resulds indiccied a ohonge at nub=tellular lluml.i. Whon 500w
tannde gsid/kgg hody ﬁaighﬁ waa given by mouth e}aﬂy for four days, ihere

wae no change in the sotivity of mloroscas encymos,

Molins g% al.(1974) fod vate coffes pulp conteining 2.4% tannins. Fhe
fead efficiency rativ givon a busmsl 2ot almn or with 20 and 0T dried |
pulp was 2,13, 4,08 and 5,61 mapwf.:iwly. ihore was a high correlation
batwoeen mortality snd tsnndn, ¢ilorogenic moid and ‘{zoi‘;ai caffeic acids; but

not ecaffoins content of pulp.



Yamir and Alumot (1970} found that tanning in carobs decreused growth
in rats and digeetive travt conteite contaivad more § than the contrsl rats,
e froresso in ineoluble N frnetionm wan correlated wish the degres of gswowth

depreasion.

Haxeon g% 4l (2973) chunsved 4n rats that tannin content in sorghum
arain was siznificamtly wd negativoly correlated with day wattor (DN)
'diaappimnmnag but not with lysine concontrations or protein ofiicicnkpey

aifios,

Hay and Nelson (1973) fod iz varivtion of milo varving im tamim content
and saino acid availabdliy as deﬁmﬁm«i with chicks. They chuerwad »
correlation of (.38 betweon éigmumé snerzy and tansin and 0,39 botween
me tabolinntle enorgy and tannin. oo rasuléas Indicstad that tamain contant

feon ailo hed not Influsnoed the utiligabie aonergy cumtont of ailo in rate.

_é%‘ehatf«wt at 82.(2974a) used hgh wmd low {annin content mrg?m‘lﬂth
asupplementation of four lovels of soybasn wal in growing rats. Avorage
nnt waight gains fron hi%h tannin genotypss differsd significantly from
low tannin wedight ga.inc 0,5 and 10% of upe soybwan supploxsnted diete reopo-
ctively. The gaine frow 15% soybean dists wers not sigaificantly different.

Dreyer and Wiskeric (1974) studisd growth muppressing and molated effects
of unaxtracted and ethenol exteactnd grains of sorghue in pats, Cultivses
d1ffored simifioataly, malnly in their affect on growth rate mwd protein

digontibility, DLipid content of livor was nob influsnced by tawin in diaet,
Tanodnn have been found 1o exert various hammful offects in birds alse.

Connor ot al. (1969) found ithat addiiion of tamic acid tn dlets
dsprﬁam& Zoad intain, ;z‘ac}t acntent of llver wnd weicht of tostusm Ain growing
chickens. The retardation could bo partislly allsvited by supplsmentaiion



b3}
with laxge smount of ssdhionine and choline,

Bryudu g% al. (197Ca) found thst tsnnic acid deprosmed growth lass then
its motsboliies like gellic weid, pyrogellol, pyrooatschol pd]umnie woid,
sk At 27 Lewl $t ceused no mortality ind ohiokans. Wat comtant of livers
of chickens given 10% gallic or tmwnio a0id was increased, Wt was not
tnfluencad by 18 pyrogellofor 0,58 tamtc woid, 4 diet based on watem,
mile and moybesn woal, containing tanunic scid (0.5, 1 or 24) coniistently
depreswsd growih in breilsr chickens {Beyudu sk al., 1970b).

sroanious ok al. {1973) studied tne wffest of methionine wud choline
on tannic acid and tennim tozicity in laying hen. They observed that 9
tannic acid dist wao toxic and oatmed a decrease in epg production, ege
weigzht, body welzht snd an incrsase 4in yolk wottling. Supplexsiting the
diat with oholine, methienins or both, pariislly allaviated toxie effacts.
High tamin grain sorghums had no significant offents on ege produstion,

egg welght, but thare was s trend ftowsrda a dacreasse iu hoth Laolora.

Hughow 1973) raporvted production of ;rwen yolka in k& hen's eges by
ingestion of rod pus sawdust littar, A& distany level of O,08¢ tspins {rom
saw dust rosudted in mottled yallow yelks, waile 0.5 tannins save olive
groen yolks., Distary tannie acid and tennin interfored wish pimment

re tabollioi.

Rostagno 9% al. (1973a) obasrvod that the growth rats and feod efficianc
wors minimim with biml resistant aorghum gnd meximum with bird sueceptible
sorgrus. Corn diets conwintontly axhibltsd suserior weight geins, but
wight galns and fesd conwirsion wored decripand on addition of Tminic aedd.
Roatagno gt al.(29738) found that supplessutation of protein free dist with
1,418 tannic ao0id resulisd in a four £01d ingresw in endogsneus saino acid
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excrothp ivbhloks.  ipparent and correctyt amine sold digestidilities of
sorgha of intermediste (41%) and tigh (224) tannin contonts wore lesser
than low tamin sorgun plus tannic acid equivalant to tha bizh teanin

aorghual6%i).

falacn at al. (1975) wtudisd she sffect of tannins 1n sorghus grains
on the anergy uillization and bioclogioal avoilability of smino soide in
chickm. The correlaticn cowmfficisnts bofwsen twmmin convent and srino
acid avetlability (0.22) ven bighly significact. The vorrolation cowffi=
alenbu Dotusen tzanin comdent aud keal of metabelizs™le cnovgy por gres,

perostt of groes soergy {=0.62 for both) utilized wers alse sirificant.

Gusrd &t al. (1570} owsorved soms baepslicisl offwoss of tanzning in xatw
(40mg/ke body weight daily) on mesirilation of dletary protein ani liver
rasorve of vitarin 4, It incressad the sbaorption &f the vitenin and

also 1imited 1%z nesdon of %% animil,

Se  Inflnese of tenina.od Sanin cich dlede onquteient Hidlizatien

Smevt Jo. ot 4l. (1961) obserwed that » water soluble wubstanco o
substanoen, prokably polyphenolie in nature, in the lsaves of .oricea
laspedess inhibited snsynatio Mrolyais of aplubla celluloss. Jhe
redustion in coliulass activity uf wos proportionsl to ths canceuteation

of tho inhibitor prossut,

Loreoy 2t ake (19%4) found thmt oamyae so.ubility of § fecs mikmwe
sither ground nut or soym ceiks with 67 tannia Jes leds than with untrested
aske.  Spcording to them, tannins praveniad kacterial dessminpiion of feed

without upsetzing digostive procassess,

agard ot al. (3965) obseryad that in-ibitory offoctis of carch pod
extrast upon celiuloysis and deswination were correlated nainly with its
Agar content r-thu‘t:’um ite tannin compolonts. Un the othsr hsnd,

proteclytic astivity anu protein blosynthesin ware significsntly affacted
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Wy tenxin fraction, In contrsot to the tannin fraction of csrob pod extrant,
gallotamnic aoid inhibitad cellmlolytic sativity.

In in 3isro studies, Jriedger and Hatfield {1972) ohservad that treat-
mant of soybean moal with 10 tannina yosultsd in & 90 decreasse n
Asgaination, Pepsls digestion of Samned aoybran wx mial vamiod  affected
by lovel or type of tanuin used, dbut pscreatic digsaticn of the protein
duoronset aignifioafnily with fnoreasing levels of taunin, Avarspge daily
gains, feed afficioncions and B balances wore greator in lasbs reoeiving
seybean neal taned with 105 taratmndn. “fffciency of ¥ uilli ctdon

eppesrad to have enhanced dus to taanin treatuont.

X1, HNEE .00 OF SANNLNG D RUMPISARY 3
1. Infuance of tauale.an.dn. witro ey metisr dlqestibility and

Buridity

Lyford Je. gk al. (2967) obarewod inhibition of coliulon s hydrow
lysia by a purdfiod praparation of water exirsctable inhibitur fyom Lresh
sericoa forags both Ay LMY and in vivg., hen casein was added to the
coliulose ruwen fluid mixture contelning purifi-d sericoa inhibior consis
doracle fncresse in activity was offerad €0 the calluloss degrefaiion

synten, But st highber lovelds of inhibitor, cmmein had no effect.

Donnelly and Antony (1070) determined DY ddgestidility by ﬂnb i
nylon dag tachuious on two cuitings of lov and bigh tannin aerica plants.
Llow taandn saric.a was Dighare in D digeotibility than norasl or M h

iannin suricas.

Zolter gt al. (1970) complexed protoins frouvaricus acurcon with
fAlfforant tanning agontz in aa artificisl rizon. Phe siniam sacunt of
anch tanniny agent which would pravent protein degragdation deponind upon
the original phyaloohwaicsal proporties 4 asat treate.nt sppiisi to the

protein, ¥he oriyinal raluse for emayuic zoudility of the protein were
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aduced by 575 ohentuul extract, but kad no ugative affant on the caliulo
1ytic sodivity of runen inooulum,  Rsduction 4n 3 and crude protois (CF)
d1fgentibility by tannins had been obseyved by Dommelly and Antomy (1973)
a}apx alwo.

Saba 2t ale (1972) astudled the influsmce of procsseing on Arkshean
(47.2) 614 {bird resiatont sourghun grain) by detoraining the ges produced
por gram B incubated end in witpg DH digestitility (I7DMD),  “hen the
grains woro steen P:'ccvaund{md flnknd, the gas production waa wore, Tannie
s04d ad.lsiun Lo brth prociscd and nenpreosueed x3 614 and red gwaln
rirnificontly derressad gny production snd 7% dissppearancs, This eflecs
was not as large when the additions wrro madse to atsas processad Fisked

graing.

Burne a8 Al. (1972) obaerwsd that on fesding tannin containing crowne
ratoh, Joricos lewpodess and alfalfa tof dairy heifers, wolatile fntty
acidfy (77A} concimtrations &n tho rumen fluid appeazed to be amsociatod
only with structurol aconstituentn of foragis. IVDM) was dppr2osad sbout

agqually by struatural differences and by taanin and phenol dufforencsw.

Shergava ok #1. (1973) sxaxined 28 saples of goound nut com for
Nar prooin selubllity and ammonia produetion. The lewel of tadsic acdd

az low gs 65 decrossud proteln wolwbility of wound mit Goke by Y6

Johaffert atol. (1974b) obsexvad thst IVOHD of low and Migh cenotypeo
aftor 48 hour fexaontaticn was T2,5 and 46% respectively. Che major factor
linmtting the utilization of high tanhin zorghum was spperantly tie avallability
of protein., Undiguntibvle provein and teaanin complox wight accd vé S0P more

than belf of the difference fn IVDMD boiwaen low snd hagn lanuds grnotypen,
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2eipathd (1974) dotornined inhdbitoyy effwot of W haiwa loaf « tanain
mid sdded sgounts of tannic seid on protein broskdown, by Jg 3ilcg otudiss
using goat's rusen liquor. Yannina of bamsne leaves {2.579) did not produce
s sipaificant inkidition #m protein Broskdesn, On the othor Land, sided
twindc meld at the sass lewsl (2,5%) exerted sigmificant inhibitory effect
on protein hreakdown., Tannic acid mt s lovel of 12,%5 produced a wevers

dagrea of inhdbition.

rean{1974) denonstrated sn slmost peefcos nsgative corzelsticn batween
19243 and tansin coniea® in serghum grain . Avora and Ludbra (1974) also
ot afmiler pomilts. Mgoatikility of soriua was redicod Wy £.36 ¢ with

sachk undt ineroais 48 fanin gontent of tre graia.

Apspgrong a% sl. $1974a) obnarved thet two nooedird Tesi-t nt jorghume
oxhibited higzher i »iteg protain digewtibility welusa than two bied roaiatant
variation, Ixtraciion of tawin; Trowm a bird Feaistant varicty rosulted in
inerrasud pn xiiro protoin digostibilicsy, wvhsruas the extrasctior rrosuas
had 14%41e influsnce on the protein diges .tibvility of » low isnuin none

resiatant aorghum grasn.

Brns end Cope (1974) studied tho mutritive value of erownwoteh forage
az influsnced %y atractiral sonatituents and phonolie and tamnir compomdin,
Total phonol and tennin frantions of lLoaflobts wera nogatively seavcinted
with YVOMD, Uotal phonole sgscuntod for 3975 of she variation and tennivs
W In wsinar pxperiacat, Buras sad Lope (2976) abservedk that 1vED

uns dsproansd to well undee 605 st tosal phevol Towels of 6 to T

2 IpLlummae.of fannine o0 U mioveenr oidmen
Fenis o% sl (1964) cbeorvad that careb pod extract mnd tarntc soid
axertnd atroue onfivicrobisl sotivlty towsrdo Csllvibrio fulwa and Clostrie

dium gollulosolvens <t 15/°%/m1, to iporonytophsga myxecooceides at 45&‘.( /"‘2'\‘"
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ad to Becillus subtilis ¢ 75 jrg/al. The Inhiditory tannic suid comcome
trations weze found to ba 12, 10, 4% wd %0 o g/ml raspectively, ALY cugh
the groxth of aonn of thy nicro-organisma was only alighily eff. oied, iia
moxphology wan drastioslly ohanged in tha presance of subelnhibdbiiory oone
tontrations of cavobpod oxtreots of tannis acldn. It wan miggontcd thal

the aite of action of tamine was prasusably on 2nll snvweloposs

Javzon {1975} douonstrated a substaasc, provadly s polyphwmoi,
inhibitery to grovth end formenttion of Leolobmoillus leisccaniii and
—asenearoaycen careviqliad.,  The Anhibition was prodbadiy turouh cnergy

mataboidam 7 bacturds.

3, Lffect.of fmmdng o Leed venmunption,. dimatdbilite, waizol selnsad §o°
nreduetion,

Hawicing (1955) fod powdesed gailotmirin eddod to alfalfs hay ratwing
1¢s tamin omatont aqual to taat of Laspedusa sericon, | He obsrrved that
the oalvi s coliswsod mors o slfslfs hyy with tapnic acid than & .o soriccs
haye #dditson ot}tﬂmina 40 al%elfs hay 314 not 2fZuct the wonsunpilon of
B and Hatexin‘ the gaing in body weight. Aleo apparent @igendisility of
Do and CF in alTalfs by wsas 0T significonnly affootsds  Ho cozo to the
conelusion that any offved of kan dn oen wie gaansity of forsgs 2anaumed
wauld be diw 0 %ho astrigarl %eat- and e any oZf cb on dig.stioility

would be ssrousetied with thoe propoxts of vanndn to precipitats protein,

eledmsr g3 ak. (1969) obusrwad that avorage daily gxine of steers
rucodving urca, soybaan mial or tanndc acid trested soyioan wsgl oM
Supplensenial sgurcn of ¥ wars 82 l.42, 1,55 and 1,62 kg rowpectiively.
Gain 3 fead ratlos woro 0,183, 0.157 and C.179 respocivelZe ¥ rage
darly galu of lakd: sucesving thvae H oupylomonts werw M2, 177 nad A7 ¢

for urdn, soybuan weal and Srasted aoySosn weel weupootively. N potmined
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(% of intske) for uros, soybuan el and troated soybran meal wors 2%.2,
%4,2 snd 75,8 mosysatsyugs respectively for one trisl and 32.8, 33,6 and
42,3 reupectively for ancthar tvial, Apparent H and 0N digeotdbility

did not diZfaxr asongat treatoents.

ieroy and dsitor (1970) Pod adult shesp dists with grousd nui meal or
soylesn masl, esch tanned with olsathut wood tannin, The tanned proteln
wan 708 of total protein. In rumun contonts, tamet protein reduced
conconteation and total smounte of ‘,,P%m ard nomprote e (um),
Runen congentration mnd totel of Ga and 63 Tatty aclde warsunnsan o, sxcept
butyeic saoid wit shich vas lasw,  Jigestidilitlon of organie met >y {er),
crude £ fMhre and nltrogen fros sxtract wore nod effocted exoap* yrstein

which e nine units losa for tawl«l proteins,

Donnelly ok ale {1971} evelustvd Sericsa iespodega verdsties fo- low
and kigh tmmin (3.7 and 6.%5) to Tind 2 ralsiionship Botws'n taniine snd
dlgontibls DY, dlgeetible orude proteln (OVP) and daily futnk-3 o DF,
The dullocks graxiag blgh tamnin sericeas ate .98 [ g mopr 1 ¢+ n thoom
mrazing  low tamein caricor, bdat 2h e was v aigiPicant difforsney,
ke crude protein and M of low tannin noric a ~rors botsar dicr sr3d then

thooo in high vsmin goricos.

Dalfort - Laval pf a.(1972) teaatad sxin milk powder with g samin
ssbatance sxiractod f-ou cheyimut waod and obsrrved tnat tho troatang
reduced 894 solubility “oit in rtalicial ruzen snd 18 sheep Jith & pore
manont raRm omnuls. hea incluled in a selonc oxperiment, in 3 ¢ of
sdilt shaup, s$ho tann<d protsin cavsed s azgli docremss in 5§ ddgoocibility
(68,2 V& T2.,0). Tkstxo w 5 » wimiticant improvensnt ia H ret -abica (2%.6
Yo 16.1) ssd prsotloal utiliastion {1b.3 ¥u 13.68), Zaonin had so Jignie
ficaat effrot on digeastdbility of (1t or production of Sotal veletilr fatty
acide (TVZ4) in ths rumon.
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Mahinuta ot ale (1973) conducted a digoation and N balance téisl with lasbs
to compare thy effoect of hoxt, foraslin and tannio scid troaim ot of soybesn
neal on nutricnt utilization. Usliuloce digestibllity was significantly
reduced but ¥ yutontion was highent in labs consuming hoated atgbean wmewls
No difforences in celluloss, PN and OV digoutibilitiss or H retontion were

found botween tannic acid trosted and nerymel soybean woal.

iatiyar ot als (1973)found that fesding of osk~kernal (tanrin contont
8,84) with oat hay in 40160 matde o2 Dd intuke decrossed thu proteslysis
and collulglysic In sheep significaktly. The availasility of lozal
dinustible metrionts (74) from osk hay decressed on oss=kornal fecding
whan comparsd with sodo bhay raticn dus Lo sppreciable sdvers:® oifwot of
kornalns on the digustibility of both veooioan and firbre fractions. The
deloterigun effoct of oak tannin was how-v-a svident on 1%a long term

foedlnyr in this speciea.

Bharguve zad Renjhan (1974) siuciuneled tas cffoes of fecding t-nndn
treuted groundnuet cako wath wheet _traw inpropasatsd wilil ue-a nolssass on
ruuen form adation patiorn in lawbs. Thor was cagtificanily less rumen
smaoada concentration in thay treated group . o effect of troatunt on

baetorial A conesntraiion or TVEA was noticed.

With a basal di-t of whsit stroaw and conconirate =sixture o ground nut
case {untreeted or trrgted with tamnic 223d), malze and whieat bren in
lanbs, it was obsorwad that protsin aolubility decressed by T0%1 Eut thers

was no change &n TVU2 concentration (Verma ot md., 1974).

Bizaiouie of gl. (1975) cbeerved ihat tamdc acid trostmcal had ne
effact on imervasing  ither rumingd Lyspess ol diotary protuin or the quantity

of smino acids pros nted to the sbomgsum in steers,
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Pande and Pradhmn (1967) found cut tin cozpoaition of salfrudt by
chemionl analyois and cenoludad thet docorticated and umlcoarticat~d sal
fruit could he roughly comparsd with whost and ogt rospootiviiy, Thay
aleo auggostad 1ts possibl: use s a fubstdtuie for coreal grainy in

poul tzy @aoh.

#ithra and Mianrs (1967) reporied the amino aoid composiziin of
processed aslssed moal as followst awginine«6,8, histidingd4,d8,
isoloucine and leucinw=l2, lysine-5.7, phinylsisnine-7,8, tryptophanel.4
aud thraonine=T.0%

tocordany to Hupthy and shen (1960) sddition of alseod misl Lo the
ratlond containing sround nut cake signifioantly reduced the ruxinal
smonia produstion which futwen gav: lowsr sxeretion of urinary»l and

thus hizh positive I balmo,

Hudgsl and Sanpath {1969) attrituted the cocurrencs of muois dhr.osde
in the urine of bullesk: dua te anlssed maal, On the contraszy “so ot al.
{1970) reportsd that the inclnsdon of 10-205 amlssod meel in 4h) censontrato

aixture had no delsterious offoct.

Panda 2% ale(2969) stodardissde/ & mathod of removsld of bamic meid
fron salzeasd maml by boiling the decorticatsd sslseed for 3 mlutszs by by
guaking ta- preduct for 24 hours in uater, They recomzandod £ia uamo in
poultry ration to a lsve) of Se74 in atarter fecd and about T=204 &n tue

leyer faod.

Mogh (1971) nede 4n ¥itre studios on ihs cffect of pipal "caws and

salaged wnd sdded tennic acid on VUi production in gomt: B2 sunpluded
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that the ¥Pi protustion vue not affegtad in goats Tum:n svon i a4 constder-bly
higher famnin congonterstions.

Duat wd Himrn £1972) ohuarved that lsvge nundsw of dairy catile
safrexod from primary iadigooation ss a remali of aulden ohsngs of feed by
raplacing rios bran vith dvoortiostsd salssad In 380 ration.

Incoyporation of saleesd ouke alongwlth groumdsat oake exhaoed v

intoke fros 1,53 o 2. 24kg 200Ky tody welgh® with subssquunt dooronae i
DR and sthor extrant digretibilitiss in calves (Pal 2% al., 19VS).  Leor
paatabilisy and grwdugl docline in gomswtuilon wsn chaurwed wisn auisesd
Mol was fuld am a wole mupplou:aat. Urtoo F pl of animsls 34 gonoontrate
mixtarss coneiuting of mslsead nxal (20 to 30 carts) wac alialine and had
aonnidoralls macuutz of seliimentys Hicrosooplo exsiinastion rowalsd sore

phosphate and o fow oxnlate orvatals {inon., 1972).

Pl at al. (1072} fad ane group of dhicke contalning %03 naime as
control and two groups containing 10 wad 1% salsond duoals &5 yoplense
aunt of maise. Juring lzﬁ{wtk of age oontrol group hed sagism wwighs
acd 157 anlassd weal group minieme, The rosults adowed that A0 poplades
st of naixe Yyf deolled aaluood cake 14 20t Mave any adwezgr sffact on
growth of chicla,

Pathek and Banjhws {1973) atndied $te influmce of veplasiwent of
faaizxs by deailed onlgeod wesl froz ths Cintwhor rations of plas.  The
mplaguo-at of nalae by decilod salmond mosl d4d not affoot simifiomnily
the raty of gedn of body wolaht An gilta. THo dlgoutibility of 07 was
deprosecd by 12 ad 274 dn dists conialning 20 and 405 dootled aalmwed mosl
snd diguntiile snergy by 9 sl 153 2iapsativoly. Ths ddgoatibie sasrzy of
salaved aeal vas 2.28 Moal of digoatible enormy/xg decilod saiaseed wesl.
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Kagsul gb ale (1977) showed 2n bull sad tffalv calves weighing

aout 200 kg that feeding of 1.3 kg of smlossd wmal to ani:als did not
produce any deleterious effecut, [t the other hand Shukia atd Talpnda
(1973) otmerved that fosding aslowsd mesl alung as Goscenir.te ratien
to adult sniwals affeciad body welight and tho dlgeatibility of protein
snd ether extract sdwvorsaly. Fosding of aalescd smaal at 40, 30 and
20% lovel in comaantrate ration to slult animals had ne hamful effwct
on the body weight.

Vijasyan mnd Katiyar {1975) countucted s atudy to obserw ths ehssicsl
nature of tatning in deofled asinecd mesl. The total percentage of
tannine 1n deniled salossd wanl was 5.2% of vhich G4 was hydrclysable.

At Nanmutiy, salsssd seal feading caused no delevericus aifect on
thoe urinary system of animgis, amplos of @9ken colleoted froc enisels
on both 20 ayl %07 sslnesd meal retfons rewesled no abnommslity on bio-
meiric sxsaination. Postworiaw axmeinstion of two anlmaln feom %07
aalasod neal group revaaled no gross lesiony iu the intornal svganz.
listopathology of the iddneys revoaled 30 abnormalities attriduiablc to
anlownd meal toxtoity {Anon., 1979).

Gonwane and Kudge) (1974) observod no statistical diffvrency swong
the groups A {control), 3 {fod with 20! salvecd magl), § (fod with 304
aalawed moal) and 1 {fed with 207 ealmecd moal and 29 uma) in Aigestibility
ooefftoionts of DB, G, ¢, oruds Yibsr, sther exteact mnd ni-Avosen free
axtract. No ctatistical difforence was observed aucng the dtffsrent
sroups in digestibility ca-:‘ﬂc:lguts of W, OF, CF ad orude fides and
nitrogen fres extrsot vhen axisind Moal with bluret wes fod to growing
heifere (Ewrar snc Nudgel, 1974).
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Panda gf al. (1975) roplaced asise in the ration with 8 lovols of
aalaced and oal oil meal warying from 2,29 to 45% in two expsrimente.
The ohicke of control groap ware much heaviwe than those of otliery groups
fod salaecd or sslaesd mosl in tho ration. There was invarss relasion-
atdp botwean tho levsls ¢f animesd or sal ofl meal and the body welghte
attained. Supplewsntation of exira protein ccuntersoted growth depression
Brougnt about Wy salmesd or sal of) menls ¥o sipgnificant Aiforence was
noticad hotwern aalaced ani sal oil weai vhen they replaced 100% maiwe in
the ration. Mortality of obicks was wvery heavy in groups fof higher
lswls of anlaesd and sal oil nesl. Joth oalaasd and asl oil roal lowersd

the feod officlencias,

Iripathd (1975) obserwed thnt tannin from aalased meal (1333} producsd
a strong inhibitory effent on protein brsaliown in an An yiin: syeten.

IV, RUM.M MR, DHa 2D PROT JIH ] 115333 AND SHE XNT Hells AREON IRR;

Z1lis ad Pfandar (19%8) Anvostigatod tho relationship bolwecn the
runen xicrodial protein and nuclulc auld aynthesis o Gotormine Af miorobial
nuclieio mak acid synthesis could serve as an index to microbial pretein
synthenin. A Righly significant corrslation was found to exiat Lintwesn
incresos in microbisl protein md incresse in Rltephonphiorus at a particular
period of time,

Q114n and Prander {1965) raportod that mlcrcbisl polynualestide-h
rapronented 5.0 to 7.6% of the ingenis « H from the sheap fad wein snd
B4 to 13.3% of the ingonta - § fron ahoep £44 urca wnd saino ecide, The
data uggented $hat a simificant proportien (from 5.0 to 13,33) of ths
rusinant dietary = ¥ g0 converted ¢o cdorobisl polynucleotide « B,
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Seith 2% al. (1968a) investigsted tha nutritional importance of cop~
vorsion of dfetayy ~ K to miaroblal ! M, with particudsr refermoy fo the
production amd utilisation of nuoleic em scids. The deygradstion products
of slded pure RHA and PHA had dissppesred four houra afizr thw sddition of
miclele mofde, Nuslede aoid = B comprised 17 = 24% of the totil - N 4n
sona atralins of bactoria eomnonly found in the yumen., Thus W dotermining
tae nucleic sofd = ¥ in swnplos of digosts and tabiny & wean walue of 20 for
3t» sotal ~ H, it was npownibio to eatinate Ihw proportion of miorovisl - §
in tho ommplea and the sxtent of conversion of food - H to Wk nicwobial =N,

Smith ot a3.(19680) fad calves either a H frao syntbetic dist and
atyaw or barley, fiah wmenl md siraw, or flaisd msize and hay, or flalkod
naixe alone or panture. In the ruxen filuid of any ons Galf thayw wae a
atrong dirvect cormelation betwwan concentration of muslaic acid - ¥ {range
1.9 = 47 0g/100 81} ana total - ¥ (range 15 %o 320 m/100 M), Therw were
murked cglf 40 oalfl variation snd fn four calves the proportion of wwoluie
#eid = i to total - M varied from 9.5 to 15,59 (mean 12,7%). Fecledc scids
in tho mmon £Iuid wero largely miorobial and micro-ovganisss nenarsted
from rumsn fluld by contrifuging containsd a fairly constsnt proportion
{about 197} of thair totsl ~ § 1n tho forn of pacleic soids, irreapective

a2 N gontent of th~ diet givan %o ealves.

amith (1969) Toportod tiat bmotoris contsined sbout 75 to B5° of
their total ¥ 4n tho Jovm of proteins, peptides or free amino moids so
that thoss substawes and noolsic acida Sogothar appeared o stoount for
nearly all the bacterial « X, It appearsd that for every frur parto of
diatary « K convertsd to beoserial protein or ssine acids spproximatoly
one part vas convertsd to nuoleic acide, dbout 40W507 of the ulcrobisl nueleic
ascdd-ll produosd in tho rusen wes not mbsorbed fyom the gu and tue rest whish

wasabnorbed, was vxcreted in th urine k2 allanivin. Koat of the resainder
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sntorad into ures pools It sppesred to be of limitsd valus to the aninmel.
Jmgsn end Nasllan (197Ca) cbnarved in calwes given m 10w = 5 basal dist
{flaked msirs snd atraw) mpplemsnted with dsunitrogencus sa0mits of diffarans
¥ mourzes, ANA concenirations in rukon fiuid fell alighily iscedlaiely sfter
fouding, preswaanly due to dilution, but in ithe naxt 4-5 bours ap, roxiastely
doublad, sugtesting & comparable incresss in toval wicroblial f,  14h otqew
pupplecenty {fish meal, decorsicated ground nut neal or el glut=n) the
Hig=8 ta total ~ N vation 1n rumcn fluid rvonived £fairly consbunt, sogneste
ing the € Dar - ulorcedl I awpath wes provided wsinly by propes ive dissoe

utise of ¥ from the suppleeant.

acoceding to &eith mei heidlan (1570b) rolative asounts of ' end Tba
Riffernd considerally Ln the wifforent beotordsgl preparailons, vut 0. H 3
total-N rasacs v-ricd 1it5%e uithin the cemples from calves midl agrecd with
e w.dn valus fov the hieotord . grown dn puws culturss. This valuwe could
ba used to obtain s v-1id satinaia of total wicrodial « N in digecte ssmples
fror calves, Such =n ostinate saYthyroush subjoet fo ao™ srror rom amell
diurnel varistions in hecterial compozition gnd the different velues swvwn

by rrotosom, had mer'ed sdvantmes over estinmntion by otber avcilable moans,

15t and HoAlzan (19706) fownd that ratSos of Ri) to U4 1-rumen flutd
wsr s siullyss €0 fhose 42 runen bacteria and wers not related %0 Zioms in
diets. Fure amcledc apids sdded to rumen wers rapidly deprafed. In sost
mxpariments with dleta of difforant ¥ contonta, nugleic soideN formed g
fairly constan? parconisce {8-15 for differcnt aninals) of % ta’al none
woitia « T In tho rmuen £1uid, This sugrestsd that ¥ entering ¢ he rusen
finld Umited ¥» ricrobial growis. Coupariscn of nucletin scld~¥ ¢ total X
rattos in rumen fiuid snd baoterim sugzested that $5«00/5 and 40=30¢ of nome
smzonis=l 4n the rumen fluld vas of microbisi origin for calwss and cova

rexpactivaly.
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Juith and HeAlisn (1970) observed thet there wam 11tile mat change in
amount of RiAA or DN potweson rumen and ducdenum, but thare w o m marked ime
crosse in the swount of total - U, In dusdenal digesta for any one animsl
givan most dloda, nuoleic soid « ¥ formed 3 falrly constant percantage
(8~118) of the tozalnor=mmnonis-N for differont animals. This velus wan
lower{by sbout 3) than tme co¥reaponding percantsge in tho rumen fluid.
Compartuon of muclaic scdd ~ ¥ f toiml « & ratics in dusdanal contants and
baetorin mggestad that, for thess diste, sbout 40-557 of the totsl nome
awmonineB in ducdenal contsnta wes of miorobial origin. furinz the Hasssge
of digeats from the ducdenua to fleun the mesn parcent diseprer-nze of
total = N, KA and D4 = ¥ wire estimatod to be 67, 85 and 75 % respectively.

Noilien and Cmish (1972) observed that in 29 sasplcs of niwcd bsoteria,
aoparsted by cantrifugzing rusen cententa tzken 4-6 hours after fseding of
culves {1A<42 wecks), ratios of AN 2 totel = ¥ aud DA = H ¢ €otal » ¥
usre 0,114 : 0,008 and 0,066 + 0,004 respociivaly, Corresnonding ratios
wore much lower in comparable groups of bdacterlal ssmplewm obtained from
sight sheep (0,076 ¢ 0.003 and 0,051 + 0.004) ard nine cows (0,070 +
0,004 and 0.051 ¥+ 0.003). The striking differonces in propeviies of
backerial populations botween the groups were dus, not 1o the different
spocies of midmgls, but dus to snimals vearsd in defferont enviponmonts.
Within each group, deviations smoagat individusl RNA.N @ $oisl Dacteriel « U
ration ware half of Rhone for correspendin: J7A ratfos. It was concluded
that nuclelc ecids, snd more pariicalawly i concenirations wasro suit-via
for astisating the coniribution of total miorobisl « § 40 rumsn s dundenal
dignats sanplas,

HeAllen ond .afith {1575a) cbasrved that nucleic acid introduce) into

% m yumen of calves, or incubaled with oslf, sheep or cow Mumsen contents
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An xitro wers repldly desiroysd, Collefrae proparations from calf rumem
fiuld eontpined ensynss which converted HEA and DH3 4n%o ultesfiliratla
olfgonuclectides, Whan gyound hay was lncubotod with whole rusin contonts,
the macidic acidx from hay wers degreded to a sixture of mucleciides, nucle-

osides 20d Dases sinost so casily my purs nucleic acids.

Noillan and “mith (1973h) studied degredation of nuoledz aoid derivatives
bty rumen bacteria. Thoy obusrved tsal whan purine or pymimidine bases,
nucleonides or nucleotides wero incubatsd in yitro with whole rman contents,
all dariwaiivas Sesring a »ido smino group wers dessinated to vairving extents.
AL nucleotidfes and nusleosides were Taoidiy desradsd to the perent base.
IAttle or ne hreakioun was obserwed when any derivarivs vas incibated I ¥igeo

with cell free prapsrations.

Jalth and Eoslian (1974) qava oieep, cown nnd calves fitisd with rwses
cannulas, 8ista nontly containing 10-16 g N/ke DR and conaistin: of roughage
aud sersals, Hixsd basteria were swparated?/ from ssaples of t:iair rumen
conteants, Haotoria from cxlves with no contsct with adult animals contained
apre dextran, laus total ¥ and higher sucleic acid -~ ¥ ¢ to7al ~ & ratics
than sixilay bacteris from calves 1eared in contact with adult shesp. Calves
with no contact with adult animaie wers dovoid of ciliate protosos. Mut vhen
inoculatadbrf placed in contaot with adulis, they devolopedh norasd protoseal
population. MNized bactaria tskon Just befove feeding hel simificantly

lower B84 = H ¢ total ~ ¥ yatios snd slightly Bigher D4 - ¥ ¢ Total ~ B

ratios aws coapard to baotoria telen 4-5 hour after feodin,

Taylon (1946) sotadlished throuzn otandsrd chemicsl msthod: the smount
and distribution of phoephorus dn bacteria of B strain of -.00li,



Approxinately 2,72% sty of $he drywelight of orgmilon fron 6 heur
broth culture was phosphorus, of tids 66,7 was 4n ribose and 19 in
deoxyriboss nucleic acids. Out of the rewaining, 124 oceursd in phospho-

1dpids and 5 4n unidontified compoundas,

Smith g% al. (1958) ocdaorved that ~op , Ontersd theruses via
saldva and ovan larger quantitiea dlrectly through rumen walle A repid
innresase in radioactivity of tha omessl contorts indicsted phowphewus
asorstion indo that orgen. Mo priuncipal site of sndogsnous phomphorus

pacrotion as.aed 1o g0 the mmen and wary 14481 cntorsd he Intsatines.

Bucholts and dargan {(1973) studied phosphate upteke a0 intra-
gallular inorganic phoaphorus and cellvliar paopholiplds sad tiw reletion-
#aip botwesn owll growth snd phosphielipid synthealss There wao e highly
significant ralatimnsiip betwesn phospholipid synihesis snd crll growth.
By toxy method i wen found that In s 4 14tre yuman, 16.1 g of pwotein
was syathenised per 100 ¢ of (1 ddgesied, Whls velus waz hlgoud than
s theoroticsl uppo~ 1imik sro-oucd Ly dusgate (1966). Jut 1Y spreed
with the ralues » poried of Hogen and “.otan \1971), Fuwe ag gt (1570)

ard uindmay and hogan {1972) fror dlmet wesstrvcenis.

Wroraturs ye irding influsnce of tanmins on 321’ uptake W rumen

wicroorganisum is not readily availabdis,
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RADoRY S 3 alD B 7 #0753

Thirty weanling rats wsighing on an aversge J7.8g wars randoxly
diatributad inte three groups of 10 esshigroups & to ©) and beused in
indtvidual caguss 7.0y were xopt in tho labdratory al room tasparature.
Tha wodsaoages they wsre washed with bodiling water Zollouwed by pernsnge-
viate wolution fur dioinfection. %Le capis sod fead dishes were ravrked
with wdentalication nuaberi 2or uvach 1aé Tor catinetion of groubh »uts
and foed consunplion. Fliter paper waz rl.sed on trays used o2 colles

octlon of fecow for (s abaor,tion of uring.

Whe uxgorizesisl gawd for ths rats 4 given in teble ~ e

Tady 2
Slrsmponition of Rasal ration
Haiae 2 20
Hlank gram H 10
Linwesd cst.s z 15
Fish pagl : 7
Bhesl Vian : 10

yperaladife * H 2
heat flour H 3%
Laant powcer 3 1

Potal H 100

Linse2d 04l was addad at 54 to esch diet., fovimix®* = 10 g/100 «z diet

*Propriesary prepsraticns



2

Howvimix contains witenin A 50,0000 end 33 5,000 1U/g.
Al ingredients ware ground in milliag msohino and alxid bafore

fezding,  acugh material required for ono week was nmixed In ons los,

The diet was offerad for j day porinds as 20 g 3o emen ntf tor
tre firas six days, followsd by 30 g for the nexl nine dass wd 40 g for
tow nert 15 days,  The rats wers sgllowsi o drink Jater gl Jihitul.
Thoy were woighsg every 4th day upte tar vad of ihs experinon?, and
the data wers ussl to calculate xagresnion of g»owih rates, {imidta-
necisly on each wsigh day, tha fasd residus and feces were ccllacisd
fren ea0h rat for sstimation of B and I conteats, Thoss dala wers
used {6 calculate feid 2 galn ratics il 2 digestibllity Jor the
corragponding crowth pordod, fin 24th, 27th md 30th day equal nwsher
of rats Trom esch group ware sasrificed for ldwor amaplas v icn ware

whighed and kapk in d¢s for Juriher procaessings,

Reta 40 (roup 4 wers fod Dasal ration anl those of proups B and

¢ with 2,5 and 5 tannic asid sided to the bawal ration.

Por determinssion of 3 in the fooes total collzctiona warc usad,
She 3 ol B in the faces weco datorcined &y staidard proowdure (AD.0.C,,
1970}, 0.5 g livar was tien for estimating ¥ content by JMcro-njeldstl
mathod (4.0 Aale, 1970).

ZThe data were statissically snalyoed scoording to a3 gnttads

domcribed by .nodecor s Coshean (1968).

4

Dinope ante _and thelr deteciination
R and DBA wemer oatimated by the mothoes of ohmidt =~ Thanohaumer -
«ohniedor as doscribed by Tolkin and Cohn {1954),
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e 1dvor was rewoved snd 4t was blotied freen of dlucd. Afder
welgning, 1% was kept in doep {resns #4811 further processing. 0.2 g of
11vey wan hoemogenised with I al of diatilled wabter 1u timsus Homogenimsr
tor praparing R4 and D3 exiracts.

Tiusus homegenate was nixed with 2,5 wl of cold 107 trichlorseestio
ocld (1C8) and contrifuged, The precipitate wes suspondad in 245 md of
103 TGA and contrifuged. The combined axirsct which consiituced the scid
acluble phoaphorus fracklon was discarded,

Tha tisous residue was suspendel in 1.0 ml of wator with 4,0 ul of
954 ethancl and convrifuged, The restdus sws musponded &n 5.0 al of
wtsflol and centrifugad, 5t was then extranted throe tfass wiih three
portions of 3 1 1 alobhel - sther nixtue at xom {emparature, with brisf
stirzing, 7The combined sxtract which constituted ths phospholinid frection
vas discardsd.

The rastdue wes troated for 18 houre st 37 ° with 2,0 m of 1 §
HOH, whioh vesulted in the sclution of the tissus. %he solutlon vas
nsutreliond with € W LiC1, DYA and protein wera pracipitated by edding
2.0 m1 of 5% TCA,  The cantrifuged precipitste was washed with 5,0 ml
of 104 The sxtracts wars conbined o cive the SHA fraction., ¥elomw was
medo upto 10 w1l with 54 704,

The reaidue was migpended in 5.0 »l of 55 704 at 90 f:‘ oooled and
contrifugmd. The restdue vea reauspinded in 2,5 nl of %% 704 end owntzi-
fuged. PThe axtracis wero cosbined to sive DNA fraction. Volume of sxtract
was made upte 10 al by aiaing 5% 204, The residéd thus loft wss protein
fraotion.

Te 2,0 ml of BHA extract plus 3 ml diutilled water in a tost tudbe,
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5.0u1 of 0.02% TaCl, in concentrated HC1 and 0.3 md of 10% oroinel
solution in alochol wara alded mud mixed. The tubes were immersed in
Boiling water for 20 minutes. The changs i colour froa yollow to gresa
was noted, The tubos wexre cooled and tho contsnt vas diluted to 15 ml.
Optical density was ueasired ageinat blak in Speotronic-0 ab 650 aiv
Tha velucs ware resd on ihe stasdard curve prepared fron standard yeast
Rika

DHA wan aatimated by diphooylaaine reaction as modifisd by Surton
{1956). Diphenylssine reagent was proparcd by dissciving 1.5 g of stosm
distsilad diphenylanino in 100 ml of redistilled acetic acid and adding
1.5 Ml of conasntrated HQSD R The raagnt was stored in the darke Just
befors use, 0.5 Bl of syuecus scetaldehyis (16 mg/ul) was witsd for each
100 w1 of the raguived resgant. 2.0 w1l of DIA gxtract was wixed with
4.0 81 of dipkenylesitw resgent snd tho blus colour was dewsleped by in-
qubating at 3000 for 38 hours. The optical density at €00 m was measured
againat blank and comparod with the welues with standerd DEA fwom calf
thymus gland,

BRSULD 4B DILALT SCR

There was = simificant depresaton in fesd Int:ko in {smic asid
groups as compared to contrel (table - 2).  Hut the 4ifforence in feed
inteke between group B (2,5%) and gwoup ¢ (5% tannic acid) wam nok elsnie
fioante The wate of gatn per J day par rat in groups 4, 5 asd © were 3
7007, 5.69, snd 4,53 g reapactivaly {tadle =2). The rasulte indicsted
that zhe tannic asid deprossedd  gatu in weight significantly on the
levels studied in thile expevimont, Heoause of poox Tate of gain in

geoups B mmd €, the fesd 1 gain vaties wers correnpondingly widar {table -2).
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Influensw of tannic acid on feed omgunption,
wight gein and faed ¢ paln raifes

. W e W sa Sk A G G DD ON AG MR PR N WS MM e U We AN OB W Be T RS n R sy G Nm Sy e W e e M s e e

ar Traataunt Faed conaanption/ iyt ealn/3  Feed @ galn
WP (% rannde wodd) 5 deaya days (b valuss)  vatioe
A [4] .05 z 7-6 787 i (V51 273 i Q.08
B 25 15-65 i 6-0 5.6{3 i Qa35 5-14 : CaQ7
e 540 16428 + 5.4 453+ 021 3,80 % 0.11
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Jnalysis of vavisce
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S4BL1 3 (omtinusd)
Influence of taunte acdd on fedd consamprlion

inmdyals of vavisioe
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-1
Joarce of warlation d¢ o e e ae e e we e = e e

Peed sonsumpiiond % dsye
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Batwean Blooks g 83,56+

Hetweon Treatoents 2 83,7627
Betwsan intervsl 7 17,95

Treatasnt x fntexval 4 7.908

Hrror 7 61235

Critical difigrence

fex troatoant 0.767
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*p { 0.05 Y1 (0,01
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It wan further svident from ths results that thszre wers 0o signifi-
ot ALffavences in PN digeetibility betwoan diffavent irsatasnte. e
DX digestibility valuss in groups 4, B snd C vera 8,56, 78.62 and 78,825
rasposticoly (table =3); B digentibility in groups 4, D snd C were 1
78,25, 1550 and 69,67 respentivelys ke differances were hichly aignifi-
omutlp < .01) among the groups indicating slversa influsnce of tannins
on ¥ « digaatinility.

Farller raports with tamnins ked also ghown ilhe seme trend in
difforent spocies (Comwr at al., 19695 Mtjavila 5t al., 1970; Tamir and
Alumot, 19703 ¢lick and Joslym, 1970 o, by Eayudu af al., 1977 a,b;
Nitjavile ut sl 3971 &, b3 Avamious gf al., 197% Hostasno i ., 1973
ay b} Molina g% al., 1974; -twfortn Ahve 1974 a3 Dreyer an? Hiekerk,
1974 and Ameatvons ut al., 197%

Tannine have got the ability s entor into a cheaciasl sombination
with protaina, tacsuvaw thu larpy nuskor of phenelle groups in the Samdm
molaoule provids many pointa of attachnent for linkagos throush hydrogen
donding with peptides of aljmcant chains to form protein - tsnnin cosplexeas
“his property of tannins lsada to the yprecdpitation of protoinz of food
ard body origin resuiting in ovorail deor g2s in the digostibility
(Cheng and Mullsr, 1964 snd Twair sod ddwzot, 1970).

Hagative corcedation batwenn tannia contont fn thy diet ond decveaw
in growth rate could bo atiribuiad to leas protein digestibility in this
axperisont,. imflws rasulis ware roportofl esrlfer by Chan, wd faller
{1964) whers sorgium vith a high tanzin contsnt resultsd in growth yeturde-
tion in chicken minilar in asguitude to that caused by prepoxtictate
levele of tamiic wcid. Vohra gt ale (2965) and Comnor gt sd.(1969)
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Iafiuwonces of tanuic acid un dry matter and nitrogen digsatibilities
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conoltded that tsanina in the diet raducad feed inteke and X retentien
in growing chickons. JInorssse in ondogenous N exoretion as 13ported by
Glick mnd Joslyn {19700) may be snothor factor,

The depraszion in fead fntake aizh” e another important fastor
for tus weduoed growkh vatses of rats fod tannin containin: dists, In
the prosent exparinn: fsud consuspiion per thras day iatorv:l in group A
was 20,05 g while that of group B was 16.66 g. Thus thers wos a 209
mmduction in foeed inteke. Uhen tandic aoid content in the diet was two
fold in group O, 4% causad only a #1li7nt end neglisdible furiher dscreass
in feed Intake (16,11 g). Heace furthor deoreas® in growth rats might be
dus 4o further lowaring in ¥ digreatibidity snd utfidsaion of cther distary
mutrionts, Tesie and sluxot (1969} showed that digective snuymcs were
dsnatured dus to nenespecific protefnetsanin binding. Idsdgrsn (1975)
also ohunrndlh atrong cargelstion bhedzeon low dipestion goefficionts of

CF and $mmin conseni in e diset of hana.

The liver weights of the sfacvifiesd rata were ¥ %5.61, 2,85 and
2.44 x in groups 4, B and § vesmpoctively, The difforence osiwewn groups
A and C was significmat (p { 0,05} (¢atie ~id)e Corremponding tannin
levals in the dlets cmiasd & decrogme in the liver weights elong with

leas 1im wipght aines.

Protoin contents per granol liver iinsusc uers 3 198,7, 199.9,
and 200.2 ag aud total protain conitonty in the whole liver oy oaléales
tion wars found to be NT.54 = 476, T63.68 3 4231 and 5095 ¢+ 255 ng
{tsble 4) which were aigniffemtly (p < 0.01) differcat fzam esch other
exgapt botwesn grougs 3 and €. Bietary tanindc sold did not sffect pretetin
gontent por grem of tissas, Wi due ¢o diffomouces in 1iwer wishte, total

protein contents veriad batwean diffavent sroups.
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Influnase of Samic soid on woignd, vrotein, Wi sad O X contents of 1iver

Troatnant Protein coatent (mg) ¥ convent {(mg) i pontent {mx)
Group 5 tannic feight of
actd 1iver (g) ror g Totsl Ter g fotal Per g Total
A 0,0 3061 ¢ 0,22 198.69 ¥ 3.31 T3 + 4T85 5093 + G.16 22.42 ¥ 1.41 L.48 + 0,03 5.36 + Q.41
8 2.5 2,85 + 0.23 19289 r 5.4 563.7 + 4.31 568 + C.16 16.40 +,2.60 .42 ¥ 0.0 4.23 + Cud5
¢ 5.0 2044 + 0,01 208,16 + 252 507.9 + 255 566 £ 0.03 13,73 3 0.5 1.36 5 0,04 3.34 3 U1€
Analyals of variace
ns
weurce of variation af
Liver weignt Protsin/g Tatal proteia Ritfe Latyl R4 B Total W4
Dutwesn Hlooks 9 0.8514 1.682 4101, 86¢ G 237 37154 0.0288 28542
Jetwent. troataenis 2 Fe B35+ S lh 115763 T3+ 0.10% 150,380 0.C%50 30,167+
LPTOT 18 Qe 9TE0 de25 5854, 54 Oa 241 T3 Q0257 Cu 56
Critical difrarsnce 0.93 — TTe37 - 2.542 - Ca2211
» {005 25y < 0.0
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The HNA dontents por grand of tissue ware 3 5.93 + 0,16,
5.6 % Uel6y 5.56 + 0,03 mg for groups Ay 2 aud C respestlivaly wharess
IMA coatants per grak were 3 1.48 + 0,05, 149 + 0.06 snd 178 g 0.04 ug
in the cormsponding groups {tatle =4), The differencos ssons treatments
ware not statinstically significant for boih the parsmeters theugh they
variod signifiomtly {p { 0,001} on totel velus basic. %ha valuws for
whole liver were & 21.42 # l.4, 16,40 4 1,80 and 13,79 + Q.88 mg for K4
ant Bu66 & Oudiy 4.29 * 0.45 and 3,734 + Q.16 wg for DEA in groups 4,8 and
8 vespectiwly (table -4).

The profein 1 B4 ratica for the teestusnts wero ¢ 3% 2, 35,4 sod
35,9 and thoze for protein s DEA weres 154.9, 136.7 snd 153.7 for tregt~
wants 4,8 and € reapestiuely. Corrwapeading body wedght ¢ liwer weight
ratios wore 3 29.0, 30.3 wad 3.0 (table=5).

Azcording to ‘nesco mxd Leblond (1562) DH ia conatani within a
singls diploid esll in any apacise snd hence 4% &a possible to oxloulete
tne nuabsr of deploid ¢olis 43 & given orzan at any tise by snalysing the
total argan BiA and dividing #th DA per cell {6.2 4 v g 40 tho rat)s
In the prassnt studica, the total RHA, iz and protein in thy liver tismw
wernnignificantly lsss in groups B wnd € as comparad to xroup i but thelr
aontenis per grew of tissus enong difforoné treairments were more or lass
the nauo, Mevertdles:, 3he pretain r JYA ratic in group © was wider which
neant that per untt weight of B4, the protein consent was wuch hisher.
This obosrvation might bs attribuied to hyportrophy of individusl cells.
Srivastava gt al. {1974) Teportsd that mslnutrition imposed st verioua
periods of 11fs in Tonsle rats 4 omined reduction in orgsa welzhes,
total DA, Rk snd protein contonts, aid an inordsse in cell weight mnt



SAEL B
Infiuenoe of tannina on dady weight & livor welight,
Protein @ RUA wnd protuin : DSA ratica.

Trantuant Body weigat/ Pretein/ Protetn/
Group (% tamic scid) 1dver whight REA Rk

e MR e s G o me P MM E Ge FE G e G Sy e P S N Se WL WM u S M W MK Kw MR MR Gk 4w A0 AN B A W o W e

3 0.0 2.0 % 2.23 332+ 2,01 1349 + 5.04
3 2.5 J0u3 & 2,45 5.4 + 1,22 2136,T & 5.T5

W D WE P mm e G ws TH am S GP N n W Bv G Gn AR WD W U Ve AR WP W Ae 4B Om e W W v S0 W s W M de M

\ nalysin of wariance
f ™
Iouros of variaticn af
Body welght/ Protein/ Frotesn/
1dver whight REA DHA

@r B B B S su wn S5 L B SR BE M S e M e Be G we G TS N NR UB BY OB AL W e Sw wm wh e e B AR W G0 W

Batwean Mlooks 9  163.3800+* 32,1727 363.0934
Batueen Treatsants 2 12.8005 17.4480 910, 1706%
Srror B 8.5357 8.7226 197.8728
Oritical difference (50} ==  =w - 13,157

M Gn aa AN M WS N ae e ma SN B ey M M me O G TP WR M BN WA TR GG NS b VR G A s Be e W W en N e W

“p £ 0,05 #3p{0.01
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the Bl.A and protein contant psr coll in tho warious organs of tbe yound.

Hormal growth of individual organia eve due fnitislly 1o the mul.
tiplication ¢f celis (hyparplasis) azs well as incroace In size of individusl
eells (myportrophs)e Uofore wsaninz, all organs grow primarily by oell
division. In rats, aftor 65 days, groeth in all or nns i “rinarily due
to coll enlarmnont (Winiok and Boble, 3U66). Cell diwision my ue Snterru-
piud by malnutrizion st any tiom. In this rogard, xrivm%m a8 2. (1974)
reported that restriction »f protein in the diet of fenale watu durdng,
sentation and lmotasiond perilods caused #a irreversible retadriion in
the growth and development of offspring. Lenny gk ml. (1968] ouzorved
that tho spleon of adult rats Tod a Iow protein dist contained less ¥4

and Bad fausr nuacoer of callse

Ko dsoranis ind protsin ang tha per graa of tiseus ¥as ¢heerved in
tha tannic sacid groups (table ~4). 2% in acite canss of tanilc mcid
polsonins, Horvath ug ale (1960) and Beduwy 2k al, (1969) dononotrated
& deores: ¢ in protein and R+4 contonts in liver cslls of tatvic acid
polsonsd rate. ¥inig discrepancy ceon be explainoed, if routs of sdninis
stration of taznlc scid and durrticn of experimental period are toesn zato
avcount,  Ballavy gt al. (1963) adniniatered taniic scid Antwapsritonsslly.
In the prearnt studies, relativoly suallcr dorsa wera ofix:d with tie food
and henco much of tha toxic action of tanm de aoid wi-h2 ba evedad dus to
ralative impormesbilaty of gastro-intsatinal trast %o tamic acld as
roported by Dadier and Bazer (1944). Partisl sdaptation to t mnic acid
Grot aftor a fow dayo mizht also prevent texicity (61iek and Joulyrn, 1970a).
Hetiaviia 2% ale (1970) obserwed taat intestinel abeorption of [lucose

and methionins uma decrs .sed by porfusin- ihe mouse saall ints tine with



4%

gallotannic solds Accerding to tham the owwrall biologioal ukiliwation
of the diat was decrassed at the lswel of inteatinal shsorption, Hanee
the dacresse in liver weishit without changw in protein andi ENA contents
por unit waizht, obeorved in this experiwsnt, sight b moatly due to
@noral and protein mslmtrition, Jhortags in the availability of
nutrients simply docrosssd hyporplastic caangems in the 1liver g3 a long

tern wlfuct,

The watics of liver welghts to total body weishis ware wore or
leso the nawe {tabis «5] indicating that the toxicity was wifors in all
tiumues of the body which effsctod the hyperplesia of cells sdwerssly.
Tho doses of tennic mctd s the dlet of rat wers such that clmcssicfal
sysptoms of tannio acid polacning such as stsring ovat, ostarria) snd
gometines hasmorrhagic disctarge frow the wyes and mouth, consliration
folloved Ly diarrhosa snd disinclicktion 2o move and stageering galt
ware not seen. A1l the rata in all the groups surviesd the total
axporin=ntal period of 2 {0 30 days.
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S1 VITRO TRIALS

HAT RE Al . osed ALY

PGS FAP Pt 12 TAMHING Off LIOWG L ORIt Y b

-

DRY #ab 7R 927 oLy

Your rintulated, sdul$, nop-progosnt fomale lurrah buffalocs wers
asiected me donows of e liguo¥ for the 4n xitrn trimla.  The animals
were fitted with pernanent Perapex glass rusen cannulse haviig 10rvw caps

whieh were always kept in positlon excopt the tims of deawlng swplsa.

The compesition of th» concentrale ration is givon In tale 6.

LAzl
Fexoont_goupesifion o2 oonsentrale ratied
i e ] 50
Urouwd nat coxg 2 2
Wissat bLran 2 26

Suparmindid | 2.5
dal e : 05
Potal H 100,00
ws———
D6s H 135.57
RDE : T2.65

ovimix weo given w &/ 5 g/animal once in a wesk,

Ths concentrate ration wns fod to vach animal & 2 kgs por dsy aleng
with 8 kg whest atvaw for a period of 20 days prior 0 ih: collestion of

rumen ligquor. Yha time scacdule of sampling .ae an followst

Jample colisction B.45 X
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Conosntrate Tesding @ 9.00 &
Hatering 8 20,00 M
Feading of wheat straws 11.00 A#
dntering ¢ 4,00 PM

Hamen liguor amplas froz ths fiotulated anisale ware oo.iected with
the help of 1 on diameter hard polythane tuds inperted theough the yumen
canmily, 30 cm desp into the rumen into a thermofleak kept at .‘,Boc. The
asaples wexe ocllectol to the brim of the flask to exclude &1 the air.
Aftor kringing o the lahoratory, tho camplss werc strainsd through twe
Jaysrs of auslin cloth and impedistely used to charge tho 13 yiirg systeas.

The nitrogea solublility wam dotersinesd by the matiod dessribed by
Petar gt Ak« (19T1).

The naterisl ussd for tne jn Xitrg systor was tho sans ration given
undar 3able 6, sxnluding the minerals. Thne dngredionts wers ssparately

ground (40 mawh vise) and thun mixed tosstbor.

Thore wera five treatnents in duplicats with difforsnt quantities
oL tennic eoid, The finely grount eaterial (I € ooch) was suspmded in
20 wl HoBougall's buffer (MeDougall, 1948) in 15G m) bottles fitued with
rubber corke with Bunesn welvo apparatus. The waguirsd quentity of 5
tennic aoid sclutfon for eash treatwent (0, 0.25, 0.5, 1 wnd 1.5 ul ®
zat O, 129, 2.5, 5.0 and 7.5% § tannic ecid troataents) ves elied to each
botile. Tho bottles wore than aliowed to stand for two hours ab roon
temporature. Then 30 al sach of Helougeli's buffer was added to ssch
bottie, mixed and kept at room temparsture for 24 hours, The asmples wers

then contrifuged at 1750 x g to ranove inselubls particles, Jolubls K was



detaxnined by Xjsldahl method,

The solubility was stpressed xs a poreentage of toial ¥ present ia

the material. The exparimmt was yepeated twice.

Yor doternining IVDiD by aiercbes the method desorihed by 2urns oy al.

{1970} was followed,

he treatnenio wers the o »m degoribad for H molubility, The
rusen liguor sanplos waro cotlcatod fron huffals Ho. 6. Substrate 0.5 ¢
x1d Holougatl's bufZer (p8 6.8) 20 nl wars taan and treated 1. th tamnic
soid. After two hours of tanning, the botiflos wors kept in o onstont
tamporature wator bath aaintsined st 39 + 7 ¢. Thereafter 20 =l ¥odougall's
ouffar and 10 wl of strainsd rummen liguor {SRL) were oharsed into eseh
botile and the bottlaes wers Liuskad with 002 by pasring ha gay over the
contenys for 1 mimite and corked tmedigtsly. Affer 24 hour formentstion
pariod, 1 ml oi/nturntad Hsﬂle golution was afided to wtop bectariel action.
Aftorweris 2 wl quantity of 2 A J R, co, (Hmith 8% 81.,1971), vas added
to aid sediwentation. The tudses wore centrifused st approzimaiely

(3
1,800 % g for 15 minutos snd ihe nuya:;;gnt was discarded,

The precipltate was dried % a0 ¢ in hot alr oven sud waigsned. From
thls the ssount of wmaterial digeatnd or diasppesred was caloculirted sod

sxprasasd in parcantsge.

HAPL 1M HT 2 IRPLI G, GF TG OB AER B L. 0.0 nlia, ) wily ~RGT LI
CRO.33

The anlmnis and fesding msnagmiant, collection and procossing of

ruken liquor were tho sase am degoribed undor wxperiment 1.

Individual sninals wers fad the exparimenial mtion 20 days ahoad
of ammpls collscticne, Affer the colloction of tivst asxple frond each
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sninsl, the sniwela wers acontinusd under the sase festing regiss till thw
colisetion of ths aecond waple 10 days after the first sampling,. Thus,
rwen liquor astplos from four fistulated enixela wers sollected and used

in sugcessuion.

Zhe in Xitre eystom consistod of 12 Rottles, w0 a3 to hava twe
hottles for sach of the 6 treatusnts (control 1.25, 2.5, 5 and 7.9% temnie
aoid treatments sud e sogative control). Tho detsils of the Ip Yilra

syatsm are riven in tadle T

TaBLE 7
Zhe detatlo of in vilxe avaten
Golluloaa 1 0,75 ¢
Starch 1 0.25 ¢

Aszontun sulphate 1 19wk (1% ng)
Bobougell®s buffer T 40md
Ry : %o

One m‘a‘:f finely powdered subsirate (40 mech aims) was wapended
in 20 ml MoRougail's vuffer slung with 0.29, 0.5, 1.0 ant 1.5 nl of 5%
twnic acid soiution in bottles (in duplicate) and allowsd to e for two
hours at room tanpsr urs. OSubmtzats sithoud fannic acid fommoal the con-
el treatmante A Duwgetl/e control, into which 1.5 nl of saturated HgCl..
solutionkas sdded at the baginndm; of dncubation, was nl'o kopt.

After t40 bours of tenninsg, the bottlas were tzansfsrred 0 comntant
taxperaturs wator bLsth (%9 2 hy c). Hebouzall's buffar, 20 ml s.d 8L,
30 ol wers sided 1o each bottle. Tha contonis wers mixed by outlae
agitation and flusked with :1'92 £a3 an deacridbad undor expariment 1 and

allowed to incubate fur 24 hours, &t ithe and of insudation puriod, the
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baoterial sotivity wam stopped by widing 1.5 »l of H‘C:lz solutier. and the
material was used fof further estimations.

the samples wera analysed for protein » M, A and J¥R, (ut of the
total, 10 nl of the 1iquid portion wes strainsf through sintared gleas
eruoible ami filtacate was used for totul VFA cetimation {arast and Dedd
1959).

Hslc:l:ic aoide wers datexmined mccording to Koillws and Suith {1969).
40 w1 9f ths mauplo was mixed sith 40 ml of 18% 704 (w/v) in ethemel and
kapt at 4 ¢ for atiaant 1 hour for uomplole praoipitation. The xaterisl
wan contrifuged at 21,000 mpm (37 supercentrifuge) for 2 simutce, The
supgrnatant wan discarded and the renidus <sy wasded muccesaively vith 20 m)
volumes of 95 (w/v) agusoun 7CA (twion), othamol maturatsd with wodium
soetate, 255 oblorofors in sthwol {tuies), 25 ether in sthanol and finally
with other.  Zach washing was contrifuged b 21,000 ¥pw (epprozinstely
30,000 x g) for 20 minutes.

Ths wther drisd residus was ground, weigmed and divided inio twe
equal halvas each for RiA and DYA estiostions.

(a) 44 ensination

Ethey dried ssmple was hydrolyssd with 10 w) of X N HOH for 18
hours et 3‘I°c and oentrifugad at 21,000 rpe for 20 mimutes. Yhe vesidus
vas wxtrzoted with 1 mi of IN XKOH,  alkaline hydrolysate was nsie soidic
7 adiing 4.4 al of 1¥ perohloric soid (ﬂu%} and sentrifuged at ths came
spend for the same timn, The ssidic soluble part of alksline digowta was
neutralissd with K05 to pll 7.0 end theftiltrate waw bufforsd with 15 al of
0,05 ¥ trin (Tris hydroxymethylastnonsthans) st pi 7.8. The solution
{about 30 w3} was sdded to a oelumn {15 cn x 0,5 ¢m) of Dowex L x 6,
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50.200 meah don exchanze reain in €17 fors. Ths colwm was washsd with
0,025 a trie tuffer {pB 7.8) sad tndn sluted with 0.5 N HCI te aollect
200 mi elute. The readings wrw taten at 260 m/+ En spectrophitemeter
againat blank and codparsd with tho valuss of the standard RNA from yessss.

(v) D4 satiantion

Gehar Arded swiple was extractnd twles with 5 ml of 3N zmo‘ tor 20
winuies at 70°c aud centrifugsd at 21,000 rpm for 20 minutes asth, The
volue of the toial sxireot was made uptolV ml by gdding 1¥ KE:LO‘. in
the extract DAA was esiimaind by diphanylaninsf wothod as nodifisd by

Surton 1956).

Erosain = X

To 20 wl of the aliquot, 5.0 ml of 1,078 32304 and 5.0 »i of 0%
avdiun sungetate were added asd sdxed thoroughly. After standing for s
sinleun pwﬂ.ad:rm bhoure, the mixturs was centrdfuged at 2,000 x g for
20 winutss and the pracipitate was washed tuice in @ esolution with 4 volue
Bas of water plua ens wolume uaoh of 107 ngﬁ‘ and 0% sodius tungostate

goiutions. The K 4n the precipitate wew determinesd by 4ls4.Ce {1970).

TG %, INFLISECT GX TURING OF 9B upmv . BY [N T RICROH I

For teking SHL, buffalos No. 31 was ept under the aans feeding
and nenagwnent conditions ey Yeporied undar sxparinemt 1, %Yhe gudetrate

wan prepared fron glucosn 600 me, end mmnoniuz sulphete 85 ng.

The puman idquor was atralned througs four layers of musiin cloth
and thereafter 240 vl of tns awsple was ceutrifuged in 002 211l0d tubes

at low spead ford a minute to resows feed particles. Phe mupernatsnt was
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again centrifuzsd at 10,000 X & for 20 mimtes ab 2 C.  The sdiswnt of

protosoa nnd bacteria thus obfainud was suspended in 430 al of saserebic
wuffar (Busholte and Nergen, 1973) and used in the 1 ¥itxp syales,

b7 YA

Sonmaition of Bucholts nad Berean Suliss

X HR0, 0. %% t Te5 w2
Jolution P ' Te5 s
uﬂt@l‘ H 82- 54 (1]
124 5‘2005 § L1l ,,
%5 Cystoing HCL : 0.58 o,

¥ td o

}{Hzm 4 3 Qe 35"

Ha 2304 t 1.2%

%) § 2 0,63

53’594. 7"26 1 Qs 6:‘;

Call,. 2,0 % 0.06%

he wineral sclutlon way Xrxg dhaatod to 85°c and gaswed with 002.
followad by the sidition of 5;200, snd oyataine, equilibrated uader 002

as 39“’ and then Tinmily adjusisd to pH 6.7 with 18 XaUH or 1Y 4ol,

Trom the total, 40 nl of the reconstituted fluid was ¥raisfarved
into sach bottle (experinens 1)e  The buffer yrovided 3.654 g 2 to tha
totalf Aﬁm. To sach bosile 2.48  C1 of *p (0,062 ug) as KaP PO,
in 2 Bl qantities vas sdied) thus Makiac b Te.fo of O ¢ J17 4 13
58,9 4n the total mslium, The tannic scid trestmsnts were the aane se
deserided under axperimsnt 2. Zhe botilas wore inocudbgzod at 39 ¢ 1 ¢
for 24 hours. After the incubetlon pericd, the orpanimms were reeipi-

tatedby adiing 1) ml of 1.07 # 1,0, wid 10 ml of 104 scdim Sungatater
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kapt for four hours at roon tmipermture and contrifuged s% 2,500 z g for

20 minutas at rocm tempsratura. cha precipicats was was'.sd twica with

2C ul portions of & solution whinh was propaved by laking fouwr woluses of
wasor and ons volusseach of 1,07 ¥ N30, and 13 sudiue tungstuts moiutions,
Tha supernatanis wers collected in voluneiric f1:sks wid made upie 10C nl
wvoluwe, The precipitats waz reconstitaisd to 50 mi with 0.1 ¥ f, The
0% ul quanitiies of muparnatanis and precipitate f-actions wsre sorosd

a5 dried on planchsts at 70 ° and counted for redicemctfvity in oM. counter
£3000) at 1,24% ST, A referwnoe ntandard was also prapared by feking

0.5 Wl of diluted > solution eontaning 0.000TTS ng of 32° whio® vas
drisd on x planchat at T0 .

CALCULATI o
Quentity of S°P sided to the mediun 0,062 ng.
Susntisy of 31!’ consributed W the buffer m 3,654 wg,
Standard count rapressinte 0.0007T mg of 32
Honoe quantity of total phouphorus represantod By atsndard count
= 0,000775 x 59,9355 x 100 » 4,645 35,  “hexa 100 io the diluticn
of faator.
Toial quantily of phosphorus In the 40 ml of uvknows =
Gy = 4.645 g whoxe Cu = apnt Gilnﬁa%xdmﬂ s = count of atandmd,

]
{Count of the negative gontrel was minused frum ihe other counda)

Begi®s B 0 TRIITION
STPTHCNT 3 IMFLUBCS o0 TAHNOeS OF 0 70 USLLITY AT DN DIGS SISy
The soludbility of ¥ and IVJND ducreassd ss the lavely of tannic scid
inorssad {teble 9)s N solubility showsd on atrupi decresss in tr-atments

1 and 2 thoreaftar the decrea’ was 18as with sach Sncremmt of tamilc ecid,



PATLT 9

Yufivence of tannine on 1o xidre ¥

poriubility and Dk digestibility

R ww e B W We e e WY 4 M MR B re Th Es de 4e Bh MR Bk A En D W 40 W e M8 e B M w0 W m e we

Hepn i Mean 24
Troatmant Ho. Tannic acid wolubility digeatiblliiy
4 {8 (3
1 0 36.T3 + Qo425 42.80 + 0,84
2 1e25 24,48 + 0311 37.60 + 1L.(O
3 2.5 0,81 4 0,589 3G, 27 + Call
4 5.0 17. 55 Z 03312 22,00 : Calid
] 15 15,30 + D.AT3 153.20 + 0,13



®he DY digentibility decrcased sews or less proportionately ssonagt t's
diffurant treataenia. The trond of drop wan from 4%.800 in tremtient 1
£o 15.209% in troatasnt T #ith edded T.5% tannic acid.

The aflinity of tannins (o combine with proteine sad prucspltate
them 5 a wall kuown phenomenons, Thed taanineprotein compleze i are in-
a0luble in water is well resognized (Bopen gt al. 1959). ‘i exteni of
degrsdation of dietery protoin is largely dupsnded upon 1ts & iubilivy
in puden 3quor and physicsl form (innimon ard Lewls, 1959} wad i: process
which reduses {ts 20lubility will resul¢ in deorsmand braskdowm: of 1 rotein,
Bt dus to tanning, proteink are reitained loa--T bscwise fanaing preciritate
highly soluble protoins sanily =nd wake them unavallsble far alcrobisl
utilization, Zhargava gt &l {1973) reporved thnt 65 level of tatnic acid
decruased protein soiubility of groundnut aske dy76% .  They sugmstsd
taat irestsent of groundnut cake sith tannic actd protocted tha praotein
from miorobinl dograintion. HeCullough and Cuwnian (1974) ovssrved High
taiin sorghuna having low protein digestibility in bullccks.

In tho pPosent studies thers was s condoradle reduction In i7D8D,
Toe reaulis are In wrroenant with the obswrvaticnn of soue otroxr workers
(Donellysnd snthony, 19703 aba ot al.» 1972 Surms of al., 1972 Donelly
aind dnthony 19T$: Sohaf-ert at si., 1374bp ‘‘#ipathi, 1974; Orewn, 1974
Araatrong af ales 197423 Arcra and Iuthirs, 1974 and Burms and Jepn, 1974
acd 1976}, Sinecs ths DX digestidility dn in yitdrn studies was lews, the
Anhiditing effset of teanis eo0ld on microbial muliipliication van domone
sirated. At lowsr concenirations of tannic acid almo, the sdverss affoct
meenid to ba proportionate Mscsume of propertiongte decresss in svilability

of substrates,
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SXPRImHT 2 ISFLUTICH OF BRGNS ON TN 100G OF BRa, Pia )
PRODXH BY MICROHZZ

Addision of tannic aoid in the in gikre systom rosulted in a decresss
in conoentrations of protsin, WEL end DHA . Worobial RN, Fl sod protein
contants were maxiwum in freatment 1 snd decreased sith swry izcreswnt of
wided taanic acid upto 7.5% Jtatiarly TVP5 wes alno 2w fownd saiisun in
trastuent 1, bHut their production decrvaszsi with inoresss in snount of
tannlc eodds At 754 the YFA lavel was wops or lsss sisilar to O hours
sontrol indicating complete inhibition of miorshisl foxrmentaticn vhioh wes
s¥ident alao fzrum other parsweters live I AJ0HA snd pretein contents, in
the czse of protein - #, the eyitioel diffmrance shoved algnificsnt trosde
ment difforancas bobsoan one anciher excapt bLrwatients 4 and 5, The RUA =
and U4 =8 valuss alss followsd the aspte trends She Y94 walues showed highly
aignificant difforances eweng mll treataents {p { 0.001), 3¢ «8 1 protein
~ ¥ ratioa waried frow 0,058 to 0,072 and DHA » T 2 protoin = U wntieos varied
fron 0,0196 to 0,025, Tha wider ratics wars ovident in trostuant 5 {tables
10 and 11).

Raports ragerding the influsnoe of tewnins on A xiirg wioordial
synineals of protain, 5z and DNA snd production of WA are soanty, In
the preasit expericents, sszoniun sulphnie was used as the solo § sources
Henca tanndns edded io the arutom ware fres to axert thelyr harmful sffects
on micro-organimss. In syotems, wiers natural diota are used pe sukatrakes,
thw tanning say fo-m completss with protein mource. But 1n sxperimonts,
whore SPE is ths only U aource, the affsct of tannine nay be only on
nioroblal mutivity.

The hazmful offscts of tannins and thalr mech.andam of action on
o
siorobes favo beon werorted Wy Homis st gl. (2954). Tannis mich: ¢f7est



TARLE 10 Influence of tamains on in ¥ifre syathesis of protein, RY:-% snd DAAN and VP4 concentration

-k we e Bk Gm N R wr s WY A GE PR e D e e m o Me M R WD AN AR e e SR W Ne B e R P BN WA s T 4 s wm o ma G W R Bn e G T e e G W G o e e W e

Lowel

Tragt- of ten~ ¥ean Yean Newn Kemn Hunb Rean

moat  afo sodd totedn - ¥ R Rk - " Ui Dk; - X V24 (Beq)/
{5 ’(’-;/:mo x1)  (mg/100 w1} (we/100 1) (mg/300 =1} (mg/200 m1) 106 nl)

W M e B S BA N Gm e G B NG S NS B Sv e A Y R WS M DY G Su YR S AR M G A AN e v A% S TP W SR T A W AR S Ay R TR S T W T SR SR W e R YR e S W e A

1 0 30.19 + 1.274 15.45 2,156 + 0,107 5.37 0,795 f 0.054 1%.46 + 0,315
2 1.25 23.84 + 1.02% 12,17 1,565 » C.101 3.78 0.561 + 0,023 12,34 » 0,194
3 2.5 18.59 * 0.562 8.47 1,105 + 0.046 2,68 0.426 + 0.0 9.38 + 0.425
4 5.0 16.27 ¢ 1.318 117 100 + 0.423 2:28 0.337 # 0.013 729 % 0.359
5 Te5 14,61 : 0. 271 6.17 0,865 : 0.034 1,955 0.296 i 0.006 5.49 t G. 235
C.0.(5%) 2,087 0,185 0,073 0,923

0 hour

control 15.27 6.47 0,905 1,935 0.295 5.42

R G WR Ar PH AP WA EE WR e Gh e AN e PR P N e e SR M e EE SR ke G A BB T W A AL e G AT BN e A ke MB G6 @ B om R R M Gl YR GRS e M WD Wk A o W e e we W

s ¥ Sn B3 - 148 b I {4 DHA ~ 14.89 {Mcx23an snd .mith, 1969)

inalysis of variance
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scures of ns R
veristions (3 4
Protein - X Fiol - B Uiy - 8 ¥FA
Betweon -m‘lh 3 15.105"' 00147. 0-017 0-597
Between trastnents 4 2L 94 2,168+ 0.f333%* 126,687+
Brror 32 4,198 0e D53 0,008 0.821
*p <005 *4p < 0,01
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Influanoe of tenins on nuelsie seid - ¥ 3 protein - I
ratics

M dn e S SR RO G xR W BE SN e A AR T s re B e Wh BT AN A N BR A G WR G e VH e B 0 A e BB MDA e K N W YR mh s W e e TR e R e K S W W B G B e

Preaztments (tamic scid {F) )

b e MR W AN G e ke e e O wn BN e e e e W Ve G PR DG R ae B WE M TR R MR WY e M 4k wa A N SR MK e e e R ae

5 5
(3) {1 35} (2?5) {5.0) {7.5)

g m B2 protedn - B 0.072 % 0.0028 066 + 0.0018 Q064 1 G008 0.062 + 0,000 0.0%8 + 0.0013

Bt - B ¢ protoein ~ U 0,02 = 0.,001% 00234 2 000043  0,0279 & Q00084 00207 + G0077  0.0196 + 0.0005%

Nuglofic anid « ¥ 5 protein -~ ¥ G087 + 00015 0.0085 ¢ 0.0022  0,0H67 & 00D C.0824 + 0.0020 0,0778 ¥ 0,0016

WP W G SR BT MY S e GN Be e A T R GR PO BA N Sk OV 40 Gh G GV MR W SN GF OB Kk SV RO AR WR 46 G B B TE Am 4B 60 by ok Gh Wr AR W G B M me W ke A W W W S e
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actoria arihar by sisception on teair surface or by penotratin: irte the
ogoterlal cell and rosctin: with ite compomonte. 7Yhe iohkibition of coll
wall aym;fbnis in one of thy asrly affects axortsd by tannine on zansitive
bwoteris. The integrity of ossoile varvier ls also impalred. OJucs the oell
Wall pormeability 4o irreverelbly affsctied, visbility is also loat,
focording to Pagari st al. {1965 ishibitlon of microhisl proteolytic actl-
vity by tanning could resuli frantihn formation of insoluble ciaploxss with

protein substrate and thus el %o 1nwt1v£aﬂon of protsolytic cnaywes.

Pagars at al. (1965) end Sripathd (1974) obserw? toat twnims fron
differunt nources differed 11 the sewverizy of acidon on alcro- or~~imva,
Veriations in the degres of savrity as will n laok of adsptriion of
nicxobig to tanning might explain why in this exparicont thers hed ba-a wors
profound effect than that reportud by mowe other workers. (Delost = aval
2%, akss 1972; Verzs ot al., 1974 ad Shargavs mnd Banjhsn, 1674},  Cince
tae vunen liquor seipl s used dn the prozent expurisent were coll-oded fros
nedugin whoss diat was freo from iannio acid, the influence o sddou tanaic
add in theas studies wae well asrkad, Perhaps t » situation would hawo bsn
a little diffavent, if . G, had Beon collecisd from sninals fof tannin

containing diets.

Jmith and Bosllan (19700) regorted Fis = H and D12 « ¥ valuos as iow
as 5.2 and 2.7% of the total protsin = h when miorobes ware reparsted fror
rusen Iiguer. Yaluss hishoer then thas hevs Beon reportod ( aith ob al.,
LHEEL and Smith, 1969). Thre could bs a great variasticn bea dws of
dafrerent apecios of miorobws froa Aifferart sourcos. {-aith and Betllen
1974), KHerbert (1961) cultivatad pace stralne of baetorin &+ contiasosa
cdlture, wbers there was restriotion of nutpienta. ‘le obiatued “astrria

having greatar lotal ~ ' content and doorsa & it B! « i & tolal i ratio.
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Masng snd Baldwin (1975) obaswved that eatios of WA = § %0 total mlorebial
- ¥ wors alightly highor in urea plus smino acide madium to that of urea

nedium alone. .
AP RN 7§ IAFLULGS OF TANNING Giv J%p §PIW . BY RUMH MICRON.J

The remults of the oxperimont are given in table 12. “he phosphorus
uptake in the group without tannic acid (contrsl) wan2.64 mg por 100 ml,
The ”’T’ in nicrobisl populatlon decxreasad with incrzase in levils of tsaunic
acid in differsnt treatmonts, signifying suppressed rate of mierodisl
fermantation. The results obtained in this experiment further confirmed
the resulis of the praviocus exporiment whers tle tannins sdver::ly affacied

microbial multiplication because there was lass ’EPO4 utilisation,

Zaylor (1946) reportad 2.72% phospboras present in H.eold cultura
on U basis. Aocording to Mungate (1966), protein formed 653 (f dry oell
mass in ronen microbesm. Aa per these propertions, nesxly 97 mﬁ:f dry oell

mass aight boproducod to give 63,05 mg of rotein in the contmol group.

In the prosent axperimoent the microeorganisus wers aenmntsd‘fron
L, In the procd 8o certain microworganisms gnd growth Factora misht
have besni lost. Glucose used in thim study mi-hé not be on efficiant
an callulose pewder used in oxpsriment 2 in supporting microbirll growth
for 24 hour incubaticn period. Hence a compsratively hicher vilue of

net protein synthesis (93.34 137100 ml} wus obtained in emmerirant 2,
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Infivonce of Tannlaw on phosphorys utilization by rusen sderobes

B e s e G e W M e e M me ke M M S b G WD WA B s BE an AE M M am e e De ae AR e AT R B Re Ao wr W N W T e W an G W W M We W W W e W e e

" ,  Tauplg ecld Urecipitate upermata o+ wacavery of 32 dne Total £ ine  Tetel P in-
“rattaeny e {upd) {eas) SBOLDe covporaled sorpor-ted corporsied
ing/4om1) {ng/40m1) {ag/200 %2)

A5 e M e w0 B e e MR S B L mx W W WS 4 BB AW W RS G R GV G EE ee %O e M Re W ML T Gh ar A e e 4 e Gm M B T OGN W Ak AR ae TR W A N W B B e we s e

haputive
oontrol (3] 50 2532 8323 - - —
1 0 2335 1941 92, 26 £4ULT6 1,054 + 0.057 2.64C
2 1,25 1758 2094 86,43 G.012% 0T34 = 0,977 1,835
3 250 1555 2364 90,63 0083 CodBL + 0.U36 1.202
4 5.0 851 2605 96,07 0.0035 0,208 % 0.052 g.3% (0.52)
5 T.50 a1 2670 87.70 — -— -

B W6 e Me e W M i w S ea BY el B b G e an av e KD ke me W A N R me A AR Br P e W e SR Be M e Bn M am e e s M Y M B e e e A am WD W e A ke e

wtandnd count = QLT
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A & x 4 Latin agusve deafegn was adZoptwd for yuson studies in four
bulisloes. The Getaila of distribution of aninals ara pivwn in table 1%,

a3
Blaixibution of simdds

Peripds Preataonts

b it 11 v
X 31 61 1 4
i3 (5 31 4 1
11X b3 4 6% 5
v 4 28 61

Bxpsmpontal animale wers subjocted io four foudin: troninents. Toe
22 and 208 contents of all rations rosained the aawe. Jut il content

of tvial tannic acld varied in Aifferent rationy,
The coupomition of ratien under differont fewding itrentrunts is
Zivsn in table - 14

Tha ingredionts were procursd in ons lot to avoid gualit:tive

differances, Basoed on ito composition siven by ben and Wey {1c64),
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PASL S 14
Iizredinnt Somonition of cancantrate rations

RATIOHG
Ingredionte

I il Iix bh 4
ialesnd nosl w— 14,00 28,00 40,00
Baize 50,00 22,00 24.00 -
Ground nut oake 21,09 300 35.00 44,00
¥hsat hran 26,00 20650 - -
Starch -~ 6,90 5.00 T.00
Idnuged ofl - 4.00 5,00 8,564
Taznio wid - - e 1.43%
Supersindif 2.%0 2,50 2.%0 .50
3l 0.50 0.0 0.50 Ge50
Total 10 0,00 200,00 100,00 100,00
v 13.97 A4.50 14.00 14,00
i) 72,65 T4 72,63 150
Tannto acid {R) - 1.25 2.5 5e00

(Bovinix was giwan © 5 gfanimal ones in o week).
the wations were cowputed.

She forsgoing $ables indkoate that the four trsatments centained
siailay quentities of TON end OCF,  Bat the eaisced weal comtent was
difforent. In troatmont IV purs tannic acid was aiso sided a0 thet
thm total tanalc asid content would be 5



Fasding sid saiagansns
A wodghed quantity of woeadl atraw wen given to aseh anlusl 8

Jihitum.  She two anizmals waighing 4TS md 480 kg were given 2 k3 of
concentrats alziure each and 12¢ other two heavier snfusls saighing 54%

ad 5%4 kg wers givon 2.4 kg cach,

Uhaufvations wors talen aftor a preliminary fealing -eriod of
20 days. Two collections of rumsn liquor seuplas were made at an inter-
val of cne waek while the animals wers kept under ths axze treateent.
A+ the tize of switoh ower fro® ocnoe iyestwent %o the othery thy animals
ware brought Back to troatzment X far 10 dxys bafore Deing subjected to

annther traatnant 10 avoid enrsy over effsct of the pravicus Sreatdent,

e schedule of axperimsat was as followst
e & Untoring od Jbltia

10 A Collaction of O hr. amsplo followsd by
concentrate Lesding.

2PN Collection of seoond ssaple
4 ¥ Collgntion of $hird smmple
4,50 PH dataring and feodine of whes? straw i

dikiom 10 sucpesuion,

Saspline snd preceagine . of supen Liguns

Rumon liquor sanplea wers draws from the Tfistuletsd expsrisental
animals at Oyd and 6 hours after offerin< tho concentraies, Jamolss taken
Just vefors faeding tho concentrates reprowsnied O hour sarple, sbout
200 =1 ssmples wers collocted at esch tiws, The wpmplos, seom after oolle~
ction were placed in fca and Livouht %o the lsboratowy, strained through
two layers of muslin cloth and transferrad 4o cloan snd dry poleihens
bottles, Thim 3RL was ussd for sstismation of protein .M, .4, A and TYFA.
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Por mucletn aoid estisation 20 sl SREL was sizad with Xml I8% TC4 du athanel,
kapt at 4“; snd then procoeded ma given in Chopter 313,  Prosein - B and WP
ware detarmined by the meilole desoribed in Chepter il. Thoe 3 in the aal-
need manl and *ation saeples X¥ was estimazed by Kjeldaltl notiod {1040,
1970).  Tasnine vers satimated by AOsA.C, (1970) methed.

REL QIR 2 ANRLUSNOO OF 2413710 ML ON KA w N g PROD N - K 270 960%

RO 1L 010 = B 3 FROZIIN o 8 NACIO, U JOAD 0 D 308 0Lp
The aninsle and the experisontal ragime vere the aste as degerived

usdar sxperiungnt 1. But nly one sepls, 6 hours aftor feoding =ms collacied
fron saoh animal. VYo soparate bactoris from musen lguor, the metviod
denoribad by Hesesy 2t al. (1974) was followed, 500 w1 %0 was pladsd in
a 500 m1 meaguring oylinder wmd allowed to stend for 10 ainitss.  (he suvrrnetent
400 Bl wae rencwed and used for estizating bactorial protein « ¥, Riy mé Pl
as given in Chapter IXI, Tha wvaluee obtsined ware usod to caleulabe i~ ¥ @
protein « # and totel nuwsledie eaid ~ H 2 protein « § ratios.

15 085 abg 10U I0LE
BALRIME ) THELE IO 08 SAET00 JHIAD (N sl T e hi HITA 4id SHA e B ATD
NEs ENEn g,

Saleest meal sontained 8.91F tenine and 10,2L¢ &7, On calonletion,
tiw CF contribution of salwsed manl to tromtusnts LI, 304 wud IY wera found to
o 1447, 2.85 and 4.058% vespectivaly. The UP content of the Sreatzents rese
pestively for I, I1I, XIIJ and 1T wera 18.94, 20,25, 22,0 end 52,875

The protein « E levols an the ruxen liquor wers hirhoy shen sslwssed
naal and tamnic acid wers sdisd o the ratfon. Protein « 3 conlants of the
trowtnants I, II, 1IT and iV were § 43.72 & 1.613, 49.09 + 29124 54.06 +
1850 and 61,89 + 2.050 ag/100 =l respoctivoly. Phe difforence smongst
trentaanie wero highly siznificant (p { 0,01) {tavle 15).



TAELS 15 Iafluencs of launing on protedn - o, RN~ W, DHA « H and Total ¥FA Jevela in the rumen liquor
Date givon ave averages of 24 ohasyrvaticns {8 roviicates X % time usuplous) in dupkicais.

M e B WS e Ea Ge B e WD MR ew W e W em O We G e K WS me e e G G0 o B MG SN #h A R RGN R ME Bn e AW T3 W AR e Be bw G me B SR @ eh ek W T Gm Te T We S

I 11 11z iv Critical differente
Prantaont {taminn ) L) {2.25) {2.5) (58) (5-)
Pretofn-f (mgfi00 w1)  43.72 v 1.613 49,09 + 1,912 56,86 + 1,850 61,89 + 2.050 5.545
a3 (wg/100 m) 21.51 26,79 25,86 3028
Wi-He (wg/100 w1) %86 + 0.134 375 + 0.215 3.62 + 0.089 3426 ¥ 0,097 o.21
A (mg/100 m1} .01 10,74 10,14 9. 26
DB mg/200 x1) 1.65 + (.53 1.59 _ 0.067 150 4 9,041 1.37 4 0.046 0,102
Totul neclelc anid w H
(/307 i) 5049 5.34 5,12 4.63
74 (weqf200 m1) 9.55 + 0,205 9.4% + 0215 2.20 r 0.188 8.48 + 0,203 0.753
Huclele aodd - H 2
protuin - B ratios 0,125 & 0.0012 0,108 +  ¢.0020 T.093 + 0.0026 0,072 v D.0011 G.017
* ¥ in HiA = 14.05 U B An D35 = .80 (Mesllan and Jatth, 1969)

Anglysia of variance

W BE e me GE Bm B AL BT AN B M SR S R G 00 me G WU R SR RX WO BE me B Gr Me W wh S5 GE W W G W M AR e W WS e e R MBS G W e W 6 wd M TR Gk T B e W we e

Source of verdatioen df ... U VU
Zeoteln = 8 Hil &N DEA =B CELY Hucielo Acid-¥ @
proteineH ratios

e R e e M BN G R e % Gn KT B0 Ne e AR ma S M A 4 A BB S U A U e A G G5 B BR G MR e 6 Gt e TR AN BA TR MR Gn WM R GF BN W e TR W N A SY M e W W

Betwwen periods 3 Z1.581 0.09 0.0167 G537 0,00004
Batweon srosimants 3 55,647 v« 1. 5465 D357 5.829* 0,0G3T64 "
Hatweon aninals 3 379130 0.926* 0,248 1.085 0. QUGCOET
Jrror a6 9%.456 0,224 0=0316 1.634 0.00081

W WE e e e e ME A% W M2 ew WD R R BE wr b er K ve N N SR M S e A M e B B TR GBS S s R N e B B G A bm M e e ¢ e e NE G B G W W e W e A W W m

g < Q.08 ~p < G0l
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REA « ¥ and D82 « N conlonts and total ¥X4 levala followed the
cpposite trond, In cssa of AR, the sAgmificant diffarenss was obsarwed
only tetween traatments I end 3V {p < 0©,01) B4 Zewels siowed highly
signdficant diffurences batweon trazimeqts X and IIT end 310 wpi IV
{p £ 0.01). Tha VP4 laveis showed o tandency for decrease with the
incraade I levela of twaning. The differcnvos wers aignificant betwesn
treatnents 1 and I¥ {p { C.05),

Tas munledc a0ld = ¥ 1 protein - X watios for troatassia I, XI,
I3 and IV wora & 0,125 + 0.0022, 0.108 + C.0020, 0,093 ¢ 0.0026 and
0.072 £ 0.0011 raspectivelye The difforancss wers highiy simificwmt

{p < 0.01) mmongst all treatmwents.

The rekative proporticns of nucleic apid =~ A, micrsbisl Hrotein = b
ad dletary protein - N present in Sl st a particulsc time aro influshoed
by asvaral factors. One L9 the nualodc aoid - K ¢ nlod robial protoin - K
ratio,  Thy ration nidht Hffar in swiples fron dAf%erenon animils resved
in &lanimiinr distery snd mvirono-nsal conditions, though &t zgy be
ralatively ocustsnt undsy the aews envirament (Smith and .l9Allen, 1970a).
Saoomd fastor which mischt Anfluence 43 Sre solubility of the distiaxy protein.
The extent of protein demradation in fargsly depeadont on iir sciubility im
rumen 1iquer (Annison and Lewism, 1559). Somo ralatiwely imsoluble pretsins
like sein are comparativoly wvasiotant to mforobisl attsck (HeDomald, 19%4),
Tanning raduce solubllity, thereby making proteinas wiavailable to microbes

in the Tumen,.

Mmonis 43 used av an intermedfary in the synthesia of protefs ~
by sioro-orgeanisss (Frysnt end Rodinnen, 1363}, Taonic eoid cow d decrss:s
the desminstion proceas (Brisdwmr and FstZield, 1972) snd £his limited
avalliability of msasnia msy bocome ather factor contributing %o the

decrease in misrcbial growtd,
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In the pronsnt investigation, the nretein « ¥ ommtent in JRL wam
signifiomtly greater in the tannin fed groups, Yst the miorobisl sstividy
wan lons with inercass in tannins which was ovident frox the lower lovels
of nuclefe acid ~ %, 4 simificont decrasse wes found only in treataent
v, The vemidte were sioiler, 1f D4 = K was alec considexed as an index
of nicredal population because D52 « N han bean reported to bo proportionsl
to the number of grgenims (Caldwell snd Hiashelwsod, 1950J.

When proteins are digintegratad In tho rumen, mconing, elhane,
carionedi~ofxide and ¥4 are prodused (ﬂzis:\ipson. 1970).  As a vesult,
only « fraction of dietary protoin is ocotvarted into microbisl protein,
Hance wi=n matural proteins are fad, it is quite prodable that g decresaw
in miorcbiel activity may reault in thy inoresse In 20¥sl protein - X
lewsls 45 the rumsm Mauor, Bhargava and Randhen (1974) obserwd sligat
Angresnse {n protsin « ¥ concentration in rumen Yigquer dur to tannic aocld
treatent. Tha rasult of the presont atuddes iniicated that 1t a rate of
miorobiasl degraiation of distary profeine in 4annin treatrents wes lesa

a7 cospared to contrel {trestment 1),

The alorobial mfltipumdon wae sdvarsely affectad, probably due
%0 the Iiaitations in tho offestive suprly of aveilsble - &, Heraful
affects of tenning Sa saleecd meal on protein utilisation have nlynedy
twom yeported by ssversl workers. (inen, 1972 Swukle and Talpadae, 1973
and Fal at ales 1973).  This night he duwo to precipitation of rroteln by
tanning from the salseed xaal,  Zripatid (2975) odserwved a highly sipnificant
inoysmas in protsin breskdow fn tsanin extractsd sslneed wesl indicating

theraby that tannizne prevanted breakdown of protein by micrebea.
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Jomdts and Jehulve (1970) rensrted that tungostic woid precipitste
of ~iL comteinsd food protein oontsmination. Fose (3970} obrerwd that
sgprosiatoly 3F 255 of tunestio a0ld pracipitate of ths mumm linior was
diatary protein whon comparatively insclubla protsin myin was tholuded (n
she pation. dince the siorobisl protein contribution bacuy lesi and
dietary protain contribution inersaned, in ratio of teval swolcio seid - ¥

to protain = N becans wider {tablc 18).

Xaga and ilarmeyse (1875) cbrorved thad the relatiuuabip Letwesn
VFA production and migrobisl growth Jw raie w » negative, Under L wiwa
conditions, ¢%.e lewel of PA in ruman flutd 1o Influmoed not only by rate
of \roldustion, but alas by 1tm absoxption from the ruman, Toi: of peoraga,
dilution of rumwn ocontenta by n!..lv&’ry shd other weorpticns intc ‘he stomsoh
{Annisou snd Jewis, 1959)., Savertheless obaervations of ¥stspathy (1963),
Fonmssheck 9% al. (2970 and Hume {3970) ahowed taat protein svetlsbility
cuuld influsnge production of Vidue b lowor lowsis of ¥° obixined in
treatnest IV probably desonsirated in limitatians 4n the gvad.abliity of

prowins to the microbos.

SR R 3 ANPUEISG Y DR ofa 3023 B S (0 B o B PRORIE: « ¥ %0 DT

Tha raulis are proseiied in table « 16, 4 sigaificant effect
{p < 0.01) Qus to troatacits in protsin = N, Wit = 8§ and 37, « H sontents
was fousd only betwoen twest<onis I snd IV, Wimre was no algnificzent die
fforance In iMi = H ¢ protein « { amd toted nuoleds asid - i § proteim = ¥
ration. The A « § 3 protein = H sud to4nl muclefc sodd » b 3 protein ¥
rations respeotssaly for treatmunta I, 21I,XI7 and IV wore @ 0,000 * 0.,00%0,
0,250 + C.00275 0,097 ¥ 0.0025, 0.147 3 C.00233 0,098 & C.0024, 0, UT +



el 16 Influsnco of taonin on portein = I, WA = a4 and 874 = 8 4n osetoris neperated from PL

YR AR e O W S6 B M R R S EA Am S M v U M8 WS e e ae G R S B ED e e W ke TS en W MR S W0 ar e we Be Em S on M W W WY o ew R T e MR W e A o e A o A

‘é"natnnngs I X I:L ¥ critical .
{tmnnin 5 {o) {1.25) {2.5) {5.0) gifterarco (53
Peotoin ~fi (8g/100 1)  25.9% # 0571 2571 % 0.627 22,79 + 0,590 20,91 + 0.544 1.4151
1A (/200 =) 37.03 26.40 15.95 14.64 —
k4 -5 (mg/100 m)* 2,385 + 0,087 2,206 + €.062  2.2%0 + 0.044 205 ¥ 0.046 0.1647

Bis (ag/100 wi) B.24 7.97 7.51 €.52
Via = (mg/200 21l 1,204 # 0,036 1,380 % 0.029  L.111 ¥ 0.059  1.CI0 ¥ 0.055 0.1361

i =f 3 protein %

ration 0.09% :l: 000030 LO9TC : 0.003%8  G.0983 _': 000024 00082 : 0.GO20
Totsl macleic apid =4 3
protexn - 1 yaticn 0.150 + 0. 0027 0.147 ¥ 0.G029 0o 247 + 00T (1146 % Q.0025
0 foitiil s 140 O dn 214w 34,88

Arniysis of v rieonpos
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Goaros of variation af b v e e m e m .-

Protein =% FHA P2 -l NETIIN B Fusleia acid <I3

protein § protein « X ratios
Betrwan psricds 3 4.56% Q.G7T3 0.03%% 0.000067 0. 0000383
Mtwaon tresinonts ] 15,120~ 0, 260> COB00* 0, 0000353 0.0000188
Yot scn anfmals 3 l.952 0,075 0.01%% Q50 0.0000263
Tror 22 1.862 U025 0.017 n.0002a O_Onanues

B¢ 0,05 p ¢ 001
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0.0017; 0098 + 0.0020; 0.146 # 0.0025, HYids varistions in the nucleis soid <K :
protein = 8 and Mg = ¥ 3 protein « 5 ration (0,08 to0.24 and G053 to 0,116
reapectively) have kaen reported (HeDonsld cited by Sllis and Efender, 19851
R1lds Prander, 1965; Ueitn gt 4l., 1988h; Smizh, 1969; Seith sod Fadllan,

19708, B, o and 1971; Yortesr at al., 1972; Heallan and Jaith, 1972; seith emd
Sokliam, 19T4 and Cole pi ales 1976). Tho walues obiained, in thic szperisent,

alng tond %o arve with + e raported onea,

Tue remults mubatsntiaste oo fiouings of previauo eaporisents,
phowing therety that temnins miht be sdvorssly affectint alorchial wultd-
plicaticn at 5§ levsl, Henos %032l nucleic acld and protoin - i levels were
lens with tennin trastaants, Inepite o? guch differanc=a, i ratlos of
R Ae N protein « 5 sad fotal nwoleic aeid « B : protein - 8 remained
ralativly constant (Smith smd Nolllsa, 19708).,  smith v kfl’sn (1970e)
also waported ftiat the to.al nuoleie aclkd « ¥ cenocontrations weve dlrvectly

proportional to prijotein - N gencentration in the rumsn liquors

Jmith and KoAllen (1970c) postulated tmt salcalation of proteln
syniheale oould be agde based on the muolelc acid = § waluc~ of the bacterda
frowm a parizoular saple, The spvor dus o not teking protozoa into sccount
would ke nazligible. Based on this ssommption, t9w contribution of nierebiel
protein to tungetio acid protein of U, vas solowlated (%asie 57).  The
wazimim miorobisl contribution wea obserwsd in trestmant 1 (83.IM) and
ninimm ia treatwent IV {51,146). The rerultn thus indiostod Zhet in coms
trol retion munt of ths dieiary protsin was converted into micosial protain.
Satinates neds by Mith wnd HoAlias (1970a) revesled thut 4 = 7 hours after
foeding ursr axd fiotasg) dintn to oalv a 90 of the total - B &n tho rumen
Nuid war ndagreovial « &, itk ppount nut Real Jiat alno niornbisl - N

gonteibution wes fairly nish 4804). Sat wwen the mﬂonlmntuiwd 5. taanias
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Inflvence of taning on rolatave Zowel of aloronial -~ ¥ and tungetic aold - ¥

in the WL
TTTThTTEmETES TTTyT T T n T I 1y
Fraatmants {tanntas #) {0} (1.25) (2.5) (5.0)
Total nugleic acid - " \
(ng/100 1) 5.4 5,34 5.12 £.65
Hucletc acid = Bfprotetn « H°
raLlos Oa lm [¢)8 u? (v 147 . 146
Hicdrobial — 8 lmg/100 m1)® 36,67 36,33 34,80 21,65
Tungstic acid ~ B {74 «1}% 43,712 49,03 54, 06 61.89
Aierobial - B (G083 065.87 T4.0% 63,58 51.14

e Ay A @y e R R ER B MR e O B TP T G T MmUY e GF W D De e AS vv TR GE AN B NN GRS UE bm MR Ne me e OB i B D6 N B e M e G A e m W W ek W S B WS

a Takten from table 15
b Taken fram table LG

o Valusa calculated fron nuclele aexd - ' @ protein - Y vatice and toial nucleic acids.
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as in treatmaat I¥, larpe quantitian of dietary protein essgped micredial

wttaks

Aineo the digeatibilisy of CP from salsced mesl is constdered
negligidls, it was owrleoked while computing toe rations wbhe only DL¥
values were taken into acceunt. Hence inspite of the IC contonts of {he
raiions baing the asee, tas total ¥ ccatents wore actuslly hishir {n sale
seod agl groups. This might have besn weponsidle for nart of the higher
protein - 5§ contents in tungatic acid procipitatos of RL of tn ma groups.
Yhe goatriMtion of aslsced manl « B to the tungetic acid precisitate
eannet bs acourately caloulated, Heverthalass ihe svailable Internstion

i9 wmoarissd in table « 18,

P-pu the data given in tebla « 18, 1% 1z claar ¢ ' U« relativwe
izcragie in protein - § 4n tungatic aci€ prechpitates of <. from exporimental
groups was sore than the lnoraase in{m’ content of the sxparimantal ratimas,
It Lo avident that the symificanily hishey protein - ¥ laovels obasrved
da the tungstic scid precipitatsn of treatmunts 1I, 1.1 and IV 1ere due
to (1) tho Qietary protosn:, oilhorwiss soluble and motabolised i the
rumes, beiny swecipitatad oy fanning and (2} the unaceounced G2 of s~lsoed
nesl itaalf. The Tigurea iweon 4a colum 8 of 4able =18 indicate the

probabls offect of faanic acid.
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influmion of tannine om protain - ¥ contents iy BL

B Y G4 R e A N Mm Y m M G we e B mP Be M B WP SR BT MR BH U PR M e M R an B3 A Am e N PR W e Nu W MR WS M we e B A B Lm T AR e EL Gk e O e s 6 e

S WM NS WM WP M BN AR AU G LS W e ww e N A ha e MR @S R e W En Re

Srude

Vrotein-N
in the
Toed
{#

Trastuants

b3 18.94
(¥ .25
Iz 27,00
iv 22.87

- W es av Ge A v 3 Ve v S me e wa Sw

- mr e e me ma e

3
Crudo
protoin-H
12 tha apleeed

e G e o e e e e

.43
2.%

4.08

5 _r ay R Mo W B e e YR S
o Tt B
pm:zipi:axw corparod Frotein - ¥
{mz/200 21) rolutive %0
conirel {fend)

43.72 &yl 6492

43,09 I & L3z 18,15

54.86 X e lv 2074

G1.83

o W xR W e w W e wn e

Aitference Loct

in protein-¥ of
relative to tannine
control {7 minus

L JBL) 6)

e om kr TR W WA wa AR am N B8 W

12,28 5.36
25.48 9.33
41.55 20,81

W e e e e P T We UM e e W B B G M e ee U R N mn Wy e MR D WP R A G A G b e e W ee W
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A study wes sonducted to eluoidate the Influsnoe of twunias oa
synthoais of nusleic aoida and protein in liver of xats. JQn yiirs sod fg
Yiwe stulies 1n buffaloss wore alus conducisd to ascortain tha sffact

of taonism sn rutien neiabells,

In expariment 1, 30 weaniing rats wers distrimuted inte thires
groups of 10 each ia a randonimed block deatgn. The influsnce of addition
of 0% (oroup 4), 2,55 (svoup B) and 53 (group €) tannine in the fesd on
fead consumpiion, zrowth rats, nitrogon snd XF dry mstier digatibility
was invesdigated. Purther @A, DA and protein in 1iver wore entinmated

to aseens liver function,

The fesd consuded dally on 59 basis {(g)) weight vain ner thiwe
day intorval (g)g mad gram foed par gram weizht zaln, respesctivuly for
#roups 4, 5 and € wars 3 20.05 + Tu6, ToB7 + Oedl, 2.73 + 0.0%; 16,66 +
640, 5,69 ¢ 0,35, 3.14 4 0.07 and 16,11 + Sody 4053 ¢ 021, J.00 + 0. 11,
The TN and B aigeotidilitiss (1), ressectiwely for groups ¢ B nrd € were 8
T6.56 + Oukd, 78,28 + 0.36; TB.62 + 0,64, 73.50 + 0,86 and B.82 + 0.52,
69,97 4 @.73, Teek coummpiion in group 2 wes significantly {p { 0.01)
higher Chan 4n groupa ¥ and €. The differencs in faed sonzuption Between
geoups B and € was not sianificant. <4mificent difforences were found
emongs$ a1l troatwent groups in weight galn (p < 0.05) and fesd 1 gain
ratios (p <0.00)s M digentibility A4d not revasl sy siesificant
differance hatwann groups wherosd the differences 4n H - dlgestidlidsy
wore aigificant (p { 0.01). The sddition of teanins in the dist signi-
ficantly deprasasd fesd commmmntion, waight gain, and N o digesiibvility
whigh resa)lted in widened feed : gain x-tics,
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The srerags ivor wights (g); total provein {(mg); W4 (wg) snd
Hia (ag), raepactively fo- groups Ay O ond G wors 3 561 2 Cul, T3 2
A6, 2042 % 181, 505 ¥ Cudly 2,85 & 0,28, 560.0 # 4231, 16,40 ¢ 1.60,
A2 1 A5 il 2.44 & W03, 5009 = 2155, 15.79 ¢ 0u53, %34 & 0,26,
s liwer okt o group & wan aimificatiy (p (0.05) highor t2em fn
growp Ua  She totsl protein esnwomt f0 group A was signifiostly {p £ 0.0L)
Rizhar than 1o other grouon B and €0 Dut the diffexence hotwean groups
3 sl © was not oignificant. BIA end Y2 contentn diffored sigaificatly
{5 { 0.01) smongst tho Stune groups. The avorsge protein (mgh 575 (mg)
and 234 {mg), wosprotiwly for the geoupn &, ¥ oand © wero 1 19869 & 331,
5.3 £ 0.18, 148 3 0,05 109.89 15,14, 5,68 + 0,16, 1.49 £ .06 nnd
X826 = 2,32, 5.66 ¢ 0,03, 1.39 7 0,04 por gran of tissue. Thire were
a0 signilfionst differancos io the perssekers stulded awongit the throee
geonios.  The body welgd t 1iver welghi retfos, protoin 1 I° ratios sad
protein 3 DA ratios, respuctively for groups 4 B aad © were 3 29,0 %
2,33, 322 * 1,01, 134.9 ¢ 5.04, 30,3 & 2,45, 304 £ 1.22, 1I6.T 5 5713
and 3l 2 2,66, 36,9 + 101, 353.7 ¢ 4u17: Thora were oo sigwificwnt
Aiffwrancen saongst the ratlos sxospd thet peotedn ¢ DNA ralic in group
¢ wan signifocatly {p<0.05) wider thnn dn group 3 and B dndiorting
probasie hyportroph; af 1twe selle 15‘\%31: aroune Xt 233 apparant that
tamaing exerted thelr harmful effects by affecting vroteln disonkibilicy
in the gastromintastinal tract axd thoredy adversely sffactad iiver clme
and growih rate.

In axperinot 2y An xlird trials wero conduoted oy taing buffale
rumen Hquor through a Tuwsh fistafla on s centrol petion withrut <asnio
acld, For ¥ aolubility st B digestilility otudias, {0 subatrste naod
was 2 mataw, %0 partsy grount nut n ko, JA parts and whogt dend6 p=tes,
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parto, groumd into 40 mesh size. To study the influence of taanina on
protein aynthesis, nucleic ecid synthesis asd production ol VP4, the
substrates used were : coliwlose 0.95 g, Starfch 0.25 g and smonium
sulphate 151 mg. HeDougall's ariafiolal saliva was used ez bufler {pH 6.8).
¥or 321‘ uplaie by roen wichroben, the subatrate Wss praparsd from glucose
600 ng and sanoniwa sulphale 85 mge A nindrel solution contsining
ayateiie-iCL described bty BHusholts and Pergan (1573) waa ased o8 a

butier. The lovellsof i-dnic actd, respaciively in groups 1, 2, 3, 4

snd § ware ¢ 0, 1,25, 2.5, %.0 aou 7.50 in all tne experimsnta.

The & solubllity and D¥ do estibility () resvectively, Zor iraate
sents 1, 2, 3, 4 ona 5 uere : 36.T2 £ 0,425, 43.80 = 2.63; 24.48 = G311,
37260 + 2.14; 20,81 ¥ 0,589, .27 + 1.85; 17.55 » 0,312, 21.83 + 1.93
and 15.30 + 0.473, 13.20 + .15, Addillon of tan ins doproaned ¥
50tubility and W Zigeatibility. o protdrn - M (ag); (i« 7 {mg);

Zin e B {rg) ard 9VP1 (meq) {(all ser 100 ol) wesprosively ®or trosimants
1, 2, 5 4 nd 5were t 30,15 + L2374, 2.156 - 0,207 , O.755 + 0,054,
15.46 + 0,315; 23.84 + 1.021, 1,565 + 0.101, 0.561 + 0,073, 12.34 + €.194;
18.59 +0.582, 1.185 + 0.046, 0.426 + 0,021, 9,38 ¥ 0,42%5; 16.27 + 1,18,
1.00 + 0,042 0.337 + 0.01%, 7.29 + 0,359 ard A6 + 0.271, 0.5 * G.0%4,
0.290 * 0,028, 5.449 + 0.2535. Addition of taminn gi rmifiesntdr (p £ 0.01)
doproused &1l the paramstor: sindied aond in Srosivent %, 4o lavels were
noxe o leas the sane (8 in O hour consrol imdlontin~ ¢ouplaote inhibition
of msGobial multiplication a¢ N5% taanie ncid level. Me WA= 7 s
protein « H, PHA = N 3 pooteis « B and total ramcledc «pic - ¥ &

protein - I ratdos respectively for troatmanis 3, 2, 3, 4 ~nd B wore ¢
0,072 # 0.0028, 0.026 + 0.0013, 0.098 + 0.0615, 0.066 + 0,0018,

.02 & C.C045, 0,089 + 0.0022; 0.064 + 0,0018, 0,023 + 0.00084,
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0.067 + 0.0024 0,062 + 00036, 0,021 # 0,00077, 0.082 + 0,0020
aad 0.0‘58 : 0.0013. Q.00 i 0.%55' 0.078 i’ 0.0016. ?b@ ratios were

narresor in contrel group when sowpared to tannie aold  groupa.

With rogards to 32;, -k by rumun wleroban, & progees:ivy dee
cranse vas ohaarved with inoreass in Sannin consantration. ’2? wgtakw
() per 100 m) yaspectiwelv for sooups 1, 7, 3, and 4 xeve I 2.640,
1,895, 1,202 end 0,52, In oroup 5 € ers xexs was no ’21’ upink. “nonine
dapreosed nicrobial sdliipllicaticn indirect’y by making the proteln
sonrce not avaflablo due to its presisitation, Sirect hrmaful ef "pot
wag alst poeaiblc on microbsn, sasecially, al Hisher convantratiocs of

tamnifn s dn 3he maia without mny Prowin asurey.

In experdmont %, four it fintulatel feugle Huflaloes worw
rondonly dlcérilutes im o lesdn mgreve dreien,  The twaivanie &, X3,
1Y aid IV reapectivoly contoined 0, 1.25, 2,5 ard 97 tennine male
avallablr from G, 14, 28 +nd 40,0 sal@d nmeed in tha wediom. in
meataunt IV, 104367 pure tannic scid wao slao added 4o get §7 toud
tanndng,  Che UCP and TUh contants wers spproxizmazely 14 ard T in a1l
tho rationy. Sre effact of tannins in fgolds was doterninod tharoa ¢ the

loweis of protean = H, Hid = By, A « H gnd S¥75,

Wie protein = §, Wi = K and Pia ~ N lowlo {8l dn wg pox 200 w)f
of BL) ard TVE, levals (mog/100 w2 of RL), rofopectively for trest
meuss 1, 11, IIY and IV wora 2 45,73 + 1.813, 3,86 3 0,13, 1.63 # 0.053
9:59 £ 0.205; 49.087 + 14912, 3.75 + 0,115, 1.59 3 G.057, 9.43 & C. 2%
54.86 3 1.850, 3.6 + 0,080, L.50 & 0.041, 920 5 C.188 and G189 + 2,050,
3.26 ¥ 0.09T, 137 + 0,046, 8,48 + 0,283, Frotoin ~ ¥ Jovel in soeatamnt §

was aignificontly (p { 0.05) losst mn in za’icas II, TIT and 17 4dd towre
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was o progrownive and significant (p  0.05) inerasse in ordwr of treatmonta.
RUA « B and TVFA levels in txentuent 1 were sigaificastly higher {p<0.01}
than in treateont IV, DN& levels wers siznificently lassor (p<0.05) an
frenteant IIX then in treatamnt 1 and again lowor in tFeatment I¥ then 40
treataent 141, Hucleic noid « B 3 protodn = X ratios in L respsetively
for treatwsnts ¥, IT, ZIT and I¥ were : 0,125 * 0.0012, 0.106 + 0,0020,
0,093 + 0.0026 and 0.072 4 0,002, Tim patic In tresiuont b was signifie
omtly highor than in troatwents I, ITQL smd IV, The differences sscagut
the four trontwsnte ware mignificsnt (p< 0,01}, Addition of tannins in tae
radlons requlied in an increase in protein -~ H, but progresvively depressnd
the @04 « ¥ and DHE « ¥ Jevole with Jeas production of TV¥4,

Puprther in exporimsxt 5, the projein « N, 4 o B and Do » X oome
fents of bacteris mupargted from-il were alro determined to aacariain the
afact of tannins oniHs « ¥ 1 protein « B3 D49Y o H 3 protein - § snd total
maoleic acid 3 protein « M wetios. Protein « ¥ (mgly T - ¥ {ng); aod
ik~ B (mg) in bacteria sepavated froa 100 md 2L rospeosively for trast-
mante I, Y%, 111 and LY ware 3 2095 + 0.5Th, 2,385 + 0.87, 1.204 + 0.0%;
25,71 % 0,621, 2,296 + 0,062, 1.380 + 0,019; 22,79 + 0,590, 2,330 + 0.044,
2121 ¥+ 0.039 and 20,91 % 0,544, 205 + 0,046, 1.010 + 0,053, Vyoteln - ¥,
A4 = B and BH4 - ¥ devela deoraased as levels of tannine in rations ine
orszesed. Bat the d4fTevencos wero simificant (p {0.01) only betwen
treatnent X and IVe ¥4 « ¥ 2 proteda - ¥, nd total mmleic a0id « N 2
protein « N ration resprotively Lfox tromtments I, 11, L1 and IV wepe 3
0.093 ¥ 0.0050, 0,250 % 0.0027; 0,097 # 0,003, 0,147 + 0.002%

0.008. % 0.0024, 0.247 % D.00LT and 0,098 + 0.0020, CuJA6 + 0.0025. The
differsnen>in the zatics swonget he difforant trestmenis wors nek
statistically siguificent. Ths sdiition of tmanius at the lewely tried,
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hed no significant influsnco on ths nucledc scid « B 3 protein ~ B eytios
in the bacterim.

From the valua shisined for nuoleic anid ~ & std nuslelc wcid « 3
protain « ¥ ratlon in ssparated bazsoria, the miorobial contrimsion of
protoin « N to tho tumgostic asid procipiiate of Bi-was calculated,

Tue valusa obdained were 5 8%.67, T4.01, 635.58

51.24% for treatments
1, 13, 111 wnd IV respectivaly. Tha tsnnins present in the feod parsislly
protectied the proteinas Tron nmisrobial atiachk and henos the eontribaution
of distary protein - H In the SBL incressed. Simdltamsously the quamiity
of alerobial protein syatheaias deoresnyd dus to the Limitetions impoasd
Yy tanvins on microbial multiplioxtion.
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Incorperatson of tannic acid @ 25 and 5 porcent in the diek was
bharsful to rats. DTannins deprossed faed conmuspiion, weighi sadn
ard syntheses of protein, Kia sml N3 in liver tissue. The harmiul
effscts of tanuins could v due 0 1ie intorforonce with ddgsmiton
and abzorption of proteins and aaine soide respsctively.
Addition of sanning in the g yitrec ssdin witboui roteine jusd
profound depresoive effects on atorobial multiplicasion. Tanslam
seid in & natural diot depresod K - soludility and DX digestinility,
Sxleead meal in the ration at 29 percont lews)l .nd vexy litile
deletaricus sffact on mierouial multiplicetion., Tive pavceut tannine
contrituted by 40 percent unisted mexl plus 1.436 parcemt sdusd temic
acid atgnificantly deprossed sicroblal sctivity. The protein - 8
contents in rumen ligquor fron Sannin treatments wers nigzber wben
compared to conirol, whernas Ui omisnte vera lessor 1a tanuin groupa.
-Tre tannins protectad the proteins from microbisl abtack in
the rusen zni hance the availabilisy of proteins in the Jowsy digeative
frazt for sngynatic digesticn wam hizbar. In the precsent fovestigations
1t has been found visl salesad senl upt 20 pexcent hud very Litcle
havaful effact on microbisl wulédpiicniionm. Hencs salsesd mesl, a
cheap mgro-induatrial by-praduct, csn be inoorporsted ussd 0% in the
ration with benefit. But it needs ireainent for sha rwmowal of tannine
Afor uoe at higher 1lsvala,.
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