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So* to the prevalent acute aosroity o f livestock f«ads, incorporation 

• f  agricultural and industrial by-prodacta in livestock rations has becoaa 

abligstory. Kama such by-produsta ato aal aw ad seal, oak karnata, traa 

laavas, naato aead aaal etc. are being advocated for llvoatock f(Hiding.

Xoat o f those contain tawina and tha taanlx content o f aalaasd aaal. 

an l^ortant agro-industrial by-pro duo t, range* fro* 3.5 ta 13.3/*.

Tannins wisen praent in aaall quantities, protect proteina and lip Id a 

froa aicroklal attack in the runao. Tbs uao o f protactad protein aay 

laprove ruadnant productivity (Farguaon, 1972).

Tannins have tho property of ontorlttg into oheaioal cosblnatlon with 

proteins and to a auch lesaer extant with cellulose. A large nuabsr o f 

phanolle groups in the tannin Molecule provide aany points of attaohaent 

with the peptldsa of artjsosnt ohain* through hydrogan bonding to fora 

protein-tannin ooaplexas. Tannine oan preoipitete proteina of both food 

and body origin re milting in decrease in the digestion and absorption o f 

proteina. These Bay also danage the intestinal Kucoea by precipitating 

the constituent proteinsi, resulting in dsoraase in feed lotsks. its  dige­

stion and absorption. This in turn raoults In inpsirod growth rate and 

negative nitrogen balanc* and wider fssd i gain ratios.

In the ruean tannins aay adversely affect Hcrobial nultiplioation 

sithsr by the process of adsorption on their surface ay or by penetrating 

into tha bacterial call and reaotiug with its  coaponents. Inhibition of 

call wall synthesis in on* o f the early offoots exerted by tannins on 

sensitive bacteria (Hants si*» 1964). ?bs inhibitory effect to growth 

aay also be effected through interference with energy nataoolisa o f 

bacteria ( Watson, 1975).
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fanning sir* absorbed tnyough gaetro-intnratinal tract, detoxicated in 

tl-g l iv e r  by o-rwthylnr.icn and doaarnoxyintlsn. ?S»« the b>.pjodact9 ouch 

an 4 -0 -»e ib y l«a llio  acid* pyropallol, pyrocateohol, ayring-io acid and 5,4 

dieetnnxy -  5 «  hydroxy -  betuoic acid.i are excreted in urine. I t  deioitl- 

fica tion  la not coaplota, i t  aoy load to partia l inhibition o f H’ia and 

protein eyntfeeaiti in a»s l iv e r  oolla  and raoult in neoroaia o f l iv e r  

(dedawy £2i  a i . ,  1969.1»

Oaoa the tannins asm abaafobod into the tody, the toxic e fie c te  pro­

duced In waainanta and aonoaaatricn may bo* tit? omm. -iany oludiee with 

rata (Olick and <icolys, 1970 a, o; Hit.lavila nk «1 .. 1970, 1971 a, b, c 

and 1973, and Corners qJ. iil~» 1973) a how tiiat tannins in terfere with di.-ij- 

etlon and. absorption resulting in  decrease in feed consuavWoa end iapaiired 

growth rata, But there arm reports which show tnat tannins cun i *  M arly 

hamlaas. Handler and Baker (1944) ooaarved that gaatr®-i»t®ei!inal tract 

was iaparaoablo to tannic acid, c lick  and Jonlyn (197© a) raoortsd partia l 

adaptation to tannic acid d iet a fter a fov  da/a, I t  any fee incarnating to 

invustigete tba influence of diatary tannin i on synthesis of L it, '-it  and 

protoin in the l iv e r  tiomie o f rats or other apecles.

.jslsead itsal in a by-product obtained after the extraction o f o i l  

team aolseedjfor induntrlal. us*. *>ai treaa as» extensively found Sd t ie  

guWiinnleyan regions fron Punjab to Aesan in  the foroota o f "astern 

India, Bihar, lest Bengal, Orissa, Hadhya ' ‘radeah and Uttar Prado oh. !he 

grows production potential o f  eolitned aanl baa been estimated to bo

46,78,000 tonneo ani.ualytvthi and Heinl, 1949)} even though t  t co ll notion 

at present nt*y be a «c r »  fra c tion s  o f  t'w  tota l, ■xjlaai'd ia  n 'tood 

source o f hard fa t  w> lob can bo uead aa a aubatitute extender iv> cocoa 

butter in soap industry.



3

A (<m experiments conducted to evaluate the nutritive value o f  aalaead 

aoal paveoO. snat Its  incorporation up to 40^ In concentrate Mixture nay not 

have Oalateriooj <*ffecta on growth l i e  le v e l upto 30* s*y act a ffaot the 

dAgeativa ooefficionto o f dry natter, or^arue natter, crude protein, nitrogen, 

calciis* or phosphorus balances.

On tno toxlaity aids, Kudgal uni .li*j»ath (1969) reported floeuli eppsai  ̂

ing In the urine of expert*mfcal bullocks,

Synthetic psettcnsiwa rather than de^radatlvc jtroeeaaoa in Sue ruswn are 

aore i*pertant due to aovarul reason's. I t  has befln reported that 'Sie end- 

produots o f Microbial fer®*ntation sijjrht tat be the uase on different feeding 

reginas, but nitrogen retention In tha anlstal vae different (floir and

1957)5 becauoa protein ayntheaio in the rusan vm  a function o f 

aiorob ial activa ty  and tbeir tn iltip lication.

Beteralnvtion of nueleio acids in tbJ ruMt-n is one of the aetfoda of 

aasesaaunt of protein synthesis (Sbith ani hoAllsn 1970s). Ueaally nueleic 

acid s protwin ratios d iffer considerably in different nicxoblel popula* 

tlono. Hence i t  is  inparatlvo to deteraina tho ratio to better

eatisat® of synthesised protein.

The following studio* wore condos fad 60 inventions* t »  influence o f 

tannins in  rato and ruainentij. ’Jte Major «iaa sere:

(1) to investigate t a toxic offact of tannin 1 in tho diot of rate,

( 2) to ascart&in the influence of incorporation o f sainted R»ai and 

tannins in the ratlonof runlrjantis on rotten aatabolisr’ m i

(3) to find out the effect o f tannine on *^P uptake ty rasm Mlerobec 

as an index o f a icrooial activ ity .
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"ha literature haa been retrieved under tiIt* Major hand in , k»eping 

idjrlow the direction o f ran*arch vcr* cendue-ed.

I .  myusmc j w  astst*»T ?jus»aiM sa mmut mm j

1. Metabolic offscta o fd lp tarv  tanalna

booth *£  jlU (1359) otudied tha Metabolic fata o f  teanio acid and 

related eoapounda. fflwy found that C-*etr.yl*i{.oa reaul ting la  t .<* forma­

tion  in 4-0 Methyl g a ll ic  acid accounted for tha Major Metabolite in tha 

urine o f rata end rabbits ingoatiog g a llic  sold, propyl isaUaiit, lauryl 

ga lla te  o r tannic acid. 1’yroga llo l »a »  formal 3* a raault o f  decarboxy­

la tion  in  rata and rabbits rsoolviag g a ll ic  acid. .Syrinric me id and 

3* 4 dinathoxy -  5 -  hydroxybansoic acid sera iden tified  «a  oriacry 

Mstabolltlaa o f  rata receiving 3-0 Methyl fa i l l e  acid.

Potior and duller (1<36b) studied the tmdc* Mfata o f  dietary tsRRl* 

mold and ga llic  acid In chickens and found gallic  acid, 4-0 withyl ga llic 

acid pyrogallol and pyrooataefcol In the urine. Saanic K id iraa apparaeatly 

hydrolyaad to ga llic  aoid nad largo part o f this Material waa O-setbylatad 

and excreted in tha urine as 4 -  O -  aethyl ga llic  aoid.

l>a* and Griffiths (1969) estlnatod the radioactivity in  the urina o f 

both rats and guinea pige after adnlnistoring -  catechln and found 

that tha total radioactivity over a four day p riod of urina ooliacttoa, 

accounted to 50-Sq4 o f  the adslntuiarad does. Only lean than 1.5;** v«w 

excreted in tha ftoses over a two day period o f collection.

hi l ie  and >tojanovic (1972) studied tha Metabolites o f 0.5 and 4«0'» 

o f lucerne tannin isolate fed to aloe in an a rt ific ia l d iet. ?hey dataotad



3-netfaoxy~4-hydroxy benaoic aoid, 5-0-raethylgalllc sold, (-J-ruirallooateehin 

gallate, (t)~*:«12.ocat»iihin anti ( - )-ep lca-cnebin tnj^rxater **ounr'  and 5, 4 

dihydrexyeirma*io acid, 3-4 d i » t  »>xy«»5“hydroxyk»n*ole acii, *-4 iga llie  

no id, »-hydroxyc in te le acid, t*~fcydroiyhlppurio acid and (-)-&*illocs,ioahin 

gallato la  anal lo r  esounfca 4a tha faeaa at aio*.

2. hodn o f tannin act lea

Feeny (1919) observed that can*In was alscnt coajtlotwl^TOtactnd fro* 

hydrolysis at pH 7.S when cesplexol with ode loa f twain. Sa th» aidgut 

o f ii'e larva* o f *intam>th OpBrephtora hrufseta, the inhibition « u  m m  

aarked with Gondorgiwl typo than with hydrolynnbla oak loaf tinanin, Tbe 

larval growth was inhibit#* by oak lo a f tanaino^hich uould be correistod 

with dooroau* in  eaeoln digs it lb il ity .

Acaordin? so Van buron nad Bobimon (1969) tannin end protein interne ted 

to fora soluble and insoluble; complexes and the la tte r a n  favoured by a 

pH Mar the looolaotric point o f the protein and exoea'i o f tannic acid.

Qupt* and iiilgaal (1970) found that decoctions o f tha barks o f Acacia 

•ration, Caaurina e^uiseptlffjlitt, Etrt>lla« offleiar.alis aid 5«r*oa indie a 

raid narteood o f  Acsoim catehu infcibltad the production and activity  o f 

ca llu lo ly tlc  ensya^o o f certain fungi. Stea fiacoctioaa aentnined tannin* 

or jsfesnolic compounds,

Jtnwoyer nxzi Uglin (1970) reported that unlike typical protein, 

yeaafc lnvnrtnaa wan able to tolerate tha denaturing action o f condensed 

tw ain  isolated froa onrghu^.

Nitj&vila a i  a t. (l97o) observed that intaotiuol absorption o f .S.uco • 

and acthionine was docseaasd while porftnsins ' ho aouoo aasll intestine with

5



gallotamiic acid at a coaccmtratiem of lug/liirs of porfueata. 7h# 

aheorptioa decreased by about 6 to 10̂  as cxaipared to control valuea*

Sim absorption of butyric aoidwee not significantly d«or««a«d by ceacen- 

tratioa under 10 a^ litra j but 10 ag/litre d«cra*fl*d It by 7&

toedveil al. (1971) observed that tannic acid shea applied <m 

trett earteriua wiaele caused deplorieettoo, Higher concentratione 

produoed a sore rapid and greater fa ll in Mmbrana potential. Ke»b,i/r*ne 

resistance ahoved an initial riae and aufeesquenily fall* I’hswe effects, 

according to tha autbore, ware the result of action of tannic acid on 

0 1 ~  o f  thQ  e u o c flo  n e n b ra n a .

Oops £& j&» (1971) found that aqueous loaf extracts of sbsae of 

saericea leapedesa contained a fraction of tannin which inhibited 

l-pectinase and cellulaae. ffi© inhibitor coocentrationof *  given date 

or genotype appeared to be relatively independent of aootstUXstlcn of 

astringent taiwln or lflucoanthoeyanidin fraction,

Hivan (1972) raported that tannic acid selectively inhibited a 

phoephate dioarboxyiate exchange aochaaiaa in rat liver altoobondria*

In cenbast to the inhibitory effects of tannic acid on influx of 

anionic solute*, it  atiaulated the rate of influx of potaaelna under 

energised conditions,

l»uoi«ni (1973) obaerved that tannic aeid inhibited eucciaate exidatioa 

in rat liver mitochondria, probably by preventing the operation of the 

carrier of dioarboxylie acid* on tha witoohondrial seabrana.

3. fiinaia tqltl tgattaivr

Booth a i .gjU (1961) fed rata a 1<W mthionine, low choline diet

6



containing 15* gallic acid and oboervod that they developed fatty liver*.

Added choline or aethlpntoe prevented the inerwaea i *  lifa r fat<. A->reg»llol 

la contrast did not causa fatty livnra.

Qollahite s& j l .  ( 1962) observed that, in rabbits, the atagU oral 

Median lethal done (&3 50} respectively of pyrogellol, galllo acid and 

tannic acid sera * 1.6g/kf, %Qg/kg, 5*0g/kg» fmnie acid was absorbed 

fTo« the gastr o»tote stinal tract into the blood etresM in rabbits, aheap 

and goats. la  rabbits It way rapidly detoxified or excreted.

Rabbits, administered a gallotannto tmm oak, had ha**crr?>agic gastritia 

and results of Microscopic study of hopatic tissue indicated fe??pettc nscreslc 

with nuclear alterations. She pcisloning was assoslated with increase in 

•*rua trsnsaatoasa and blood uraa-nitrogea (ure*»ft) values, hsmooorvc imtratiors 

•nd lass ecru* proteins {Vsmp j& .» 1967).

$adawy i& iil» (1969) observed in rate that totraperitonoal administration

of tannic acid resulted to inhibition of nuclear MKA and protein aynibssia

end production of necrosis t o  t h e  liver.

iltudtoa conducted by Click and Joslyn (1970a) revealed that 4 or 0  

tannic acid depressed feed tot she and growth and at 85* caused 96>> Mortality 

to weeding rats, data weighing 130 and 200 g tolerated largo amount a of 

tannic acid better than weanling rats and they adapted partly to tannic acid 

after a few days. Growth d«p3re«»i©n$ thereafter was caused lay factors 

other then reduced feed intake.

Click and loslyn (1970b) found that H to frees m* acre than control 

value* with $ 3$ tannic acid and continued to increase with larger aMcuats 

of tannic acid. Condensed tannine fro* grape seeds and quebracho had stoilar 

effects. Gallia sold, 3-catciai and ellagic acid hsd little  or no effect

7
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Bitjavila j&. (1971s) ©boorvod a considerable daoraaso in livid 

deposits In fat* subjected to tannic a c id *  The overall biological 

ufcilioaticn/S of food waa decreased by tho ©ffaot of tannic aofri at f;*» 

lovol of intestinal absorption# &i-tjavila jg& &L+{l97Xh) reported alow 

growth rate with tannic acid without meaningful effect upon ths rat* of 

ingostlon# In 11 war, tha functional status did not alter, nor mm there 

any fluctuation in the triglyceride ratio or in the activity of .Caw ea*y»©i.j 

involved in the oxidising prooesa. Tannic acid did not clear tbo intestinal 

barrtoa? under most conditions#

H i t j a v i l a  & £  J ti. (1 9 7 1 c ) o b s e r v e d  t h a t  h o p a t io  n e c r o s i s  o n u aad  i n  r a t e  

b y  I n t r a v e n o u s  i n j e c t i o n  o f  t a n n ic  a c i d  (2 8 m g / k g  b o d y  w e i g h t )  w a s  s c e o a p a n ia d  

h y  m d e c r e a s e  i a  th e  l e v e l  o f  p l a a a a  p u r i f i c a t i o n  o f  h o p a t o o y t e *  w h ic h  w as  

■ a s s u r e d  b y  b r o n o s u lp h a l e ln  o l e a r * n c e .  The i n t e r v e n t i o n  o f  r e  t l c u l e -  

e n d o t h e l i a l  e y s t e n  d u r i n g  r e f p a a r s i i o n  o f  th e  n e c r o s e d  i o m  w ,<»a|5oafi*»*d  

b y  th e  b y p e rp h a g o c y fe ie  r e s p o n s e  n o t e d  d u r ia n  t h e  s t u d y  o f  th o  o l s e r e n e e  © f  

c o l l o i d a l  o a l c i u n  p a r t i c l e s .

h a t a l s k l  and  S t a n i s l a v  ( l 9 7 l )  i n t r a r e c t a l l y  i n j e c t e d  b a r y t a  w i t h  a d d i t i o n  

o f  t a n n ic  a c id  i n  r a t s .  T a n n ic  a c i d  h ad  t o x i c  o f  f e e t  a  o n  th e  h e p a t i c  c o l l s ,  

w h ic h  w e re  dapsndonfc o n  th e  c o n c e n t r a t i o n  o f  th e  p r e p a r a t i o n  ;!»nd th e  t i t s *  

. a f t e r  a p p l i c a t i o n .

Barrera jjl# (1973) atoiniateretl a solution of tannic ©old (250 or 

5G0 «g/kg body weight) to fats 14 hour* prior to folding vltouifi 8^. This 

resulted in the inerossad excration of this vitamin. ■ They concluded that 

inhibition of absorption of the vitar&n b y  tannic aoid resulted f » a  its 

binding vith tannic acid and gaatio aucin which aad* It unavailAble to 

Intrinsic factor.



ttLtjaflla sk jd» (19?53 ofatestred that ths# jsfl®l«iatpaiioa of a astasia 

dosa (SOGa^kg body wight) of tasoia nsid fad no influence m  the secretary 

capacity of the stoaach# but inhibited t&a peptic activity of gastric .Juice 

and p a r t l y  p r e c i p i t a t e d  tU o * u e in #  f a s a i c  a c M  a d m in is t e r e d  a t  r s p r e e t e d  

dosages ineraaeed th* s c *  secretion of papain and frse acidity* 2% .also 

reduced. the concentration of ma&n. in the gastric juice* but no ciuse of 

gaatfcio ulceration was detected*

.Fstu&ee and Pinballig (v$T$) observed reduced fecundity in. aic# on 

temiie aaid diet* Uhito alec? fed a continuous diet of 8$ beanie acid 

produced litters of estdXlav aurafar*# alomT gwarth rate# and loser body 

seight* FeieaXoe os tannic acid required longer tUte to faeces ispxegn&tsd*

Bscbar and iVisdsma (l9?4) concluded that farina eneaae containing 1$

tannic acid did not c&uae liver dfaags in adults# provided that colon 

looion was neither extensive nor aavsro and there wac no ©sites ec> of prtt- 

ceading l  ivar don ago*

tieillsrci ^  m ,* (1974) pfaorvod that engym activity of liimy aicroaoaos 

in itroupa of 16 feaal* rate van aot affected % gallic acid# ethfliSOlXate* 

syrittgic aoM, veratric add# vanillin acid er 5,4*5 -  tvittet’way fansolo 

acid# Ihe results ^ndiceted a oUmm at oufaeelldlar level* f̂hati SCKfa? 

tannic acid/kg body weight tma given by asouth. daily for .four day®# there 

was no change in the activity of sieroseap eneyaos#

Moliaa &i ,&L» (19?4) fed rata coffee pulp containing Z*0  tannin*. She 

fsad efficiency ratio given a basal diet alone or with 20 and 5©̂  dried 

pulp was 2# 15# 4*08 and 5* 62,- reapeotlvoly. Shore was a high ottf relation 

between emrtallty sad tannin# al&orogeaic aaid and total eaffteic acids; hut 

not caffeine content of pulp*
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4* tannin rloh inaradientn cn.Ejotaballait

Vmix and Aluaot (l9T0) found that tannins In esrob* dee?e»*ed growth 

in rats and digestive treat contents contained awra K than the control rata, 

She Increase in ineolubla M frnetion was correlated with the dgprea of growth 

depwasiion.

M«*aon Jl» (197?) observed in rats that tannin content in  aarghtw 

grain was significnfctly and negatively correlated with dry setter (S3W) 

disappearance? but not with lysine concentrations or protein e ffic iency  

r a t i o n .

Hay and tfelnon (,1975) fad six v a r i e t i e s  of silo varying in t a n a ia  content 

and saino acid availability as dataradnad with chicks, ?h»y ©bwerwad a  

correlation of 0,38 betwaon digestible energy and tannin and 0,39 botwaaa 

aatabolianbl* energy and tannin, ?bs results indie atod that tnmin content 

froa sailo had not influenced the utill stable miargy contant of ailo in rata,

Sshaffart jbX J&> ( 1974a) used h i#  send low tannin content sorghuaWth 

eupplaMRtation of four levels of eoybesn aaal la growing rate. Average 

n»t weight gains iron tannin genotypes differed oigalficantly from

low tannin weight g«iina^O,5 asd 1£$ of ay* soybean suppleaentsd diet# reap** 

etively. ?b» gains from 15$ soybean diets m m  not significantly d lf Iterant.

Dreysr and Hi«k#rk (1974) studied growth suppressing and rDlatsd effects 

of mwxtracted and ethanol extracted grains of sorgbun is rats, Cultivar*

digestibility, fcipid content of livor was not influenced by tannin ia diet,

?anain» bavo boon found to exert various hstwful offsets in birds also.

Connor (1969) found that addition of tannic acid in dicta

depressed fead intahu, trjft content of liver wad weight, of taste# ia growing 

chickens, The retardation could bo partially alletktsd by supplesKSJ t a tioii

differed signifioatnly, aoialy in their effect on growth rate and protein



with largo mmaunt o f «s*hioninc and cholln*.

'digudu s i  jti. ( 1970a) found that tannic acid dsyroassd growth 1«m  than 

it s  Metabolites lika ga llic  acid, pyrogallol, pyrooataahol aMdjilgsllie aoid. 

la t  At 2,* lem l i t  eausad no nortality in^ ohiokana, Kit oaatant o f Iir*ra  

o f chicken* giwen 105* ga llic  or tannin aoid was lnereaasd, hut waa not 

influenced by 15* pyrogallosjcr 0.5/* tannio acid. A dlat based on aals*, 

a lio  and soybean anal, containing tannic aoid (0.5. 1 or 2.*) coniistently 

depressed growth in broiler ehicksns (fiayudu s£ j&>« 1570b).

Araanious a i  hi* (1973) otudiad ta« o ffset o f Methionine and cholina 

on tannio acid end tannla toxicity in laying hen. They ebaerwad that 2;* 

tannic acid diet was toxic and causal a decrease in »es production, egg 

w igh t, body w ight and an irscraauo in  yolk Mottling, dapples 5 itlng tha 

diat with oholine, aethienin* or both, partia lly alleviated totie effects, 

high tasnin grain aerghaaa had no significant afreets on a®? $ redaction, 

egg weight, but thara vm a trand towarda a decrease In both factor*.

Hughe* (1575) reported production o f green yolks in h i bin's eggs by 

Ingestion o f rad gun sawdust l it te r . A dietary level o f O.QfM tennis* Ares 

saw dust resulted in wottled yellow yolks, walls 0. 5,« tannin* ,;**# olive 

groan yolks. Bistary tannio aoid and tannin interfered with pigeon* 

aataboliaa.

Rostagno h i. ( 1373a) ebaervod that the growth rata and faod e ff ic ien t 

wars nlnlMUM with bird resistant aorghua end naxinun with bird suacaptibls 

aorghua. Com diets consifJtantly axhibitad superior w ight gains, but 

w igh t gains wtd fosd conversion were)* decreased on addition c f  tannio sold, 

koatagno a l e l .  ( l 973b) found that aupplsaeatation o f protein frse diet with 

1,411* tannic aoid rsaulted in a four fo ld isicreavo in e&doganeu* seine acid

11
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•xsratfcp inbhioke. Apparent sad corrected saiuo acid d ig es tib ilit ie s  o f 

sorglsM at intewsdiete (415*) «sd :<igh (2&0 itivnln contents wore leaner 

than low tsnuln aorghun plus tanr.ic acid equivalent to tfca h4,;b tpsnnln 

aQrgfcu»((>;fc*).

liaison At s i . (1975) studied ths effaat o f tannins in eorgtans grains 

on the anar&y u tiliza tion  and biological ava ilab ility  o f sslna acids In 

ehiche. 7b* correlation eosffic iento between tannin content ana s-ino 

acid ava ilab ility (0.82) was highly sifjaifieant. She correlation eo e ffi-  

oiai.tu between ttai.in content and kcal o f aetaboliaeiHu energy ptr gran, 

percent o f gross energy (-0.62 fo r both) u tilized  were ulao alpnifican*.

Quard &t j|i.(l970) obsarved sons baaoi’ia ls l effocta o f tattains in rata 

(40a*/iig body weight da lly ) on aaelellation o f dietary pro tain ana liv e r  

reserve o f vlttt-in 1. Tt lacreaead the absorption at the vltsriiw and 

also Halted its  needo o f the atilt* tl.

5. Influence o f  tannins and taiinln rich .diata on nutrloat u tilisation

Saart *fr. si. s i .  (1965) observed that a water aoluMo uubptanoo or 

substance*, probably polyptenollo in nature, in  the leave a o f - erica* 

leaped#** inhibited ensysatio hydrolyaio o f  soluble culluloao. ibm 

reduction in cellulaa* activ ity  mt waa proportional to the concentration 

o f the Inhibitor proseat.

terroy .ai mi* (l9 6 i) found that easy*# solubility o f K frets ntgix 

aithar ground nut or aoya cake with 6,-) tannin was leas than with untreated 

cake. According to than, tnaaina prevented baotorial domination o f feed 

without upsetting digestive procoaaass.

Sagard̂ sJfc si.. (2965) observed that inhibitory e ffec ts  of caroh pod 

extract upon celiulofraiB and deaoination were corraleted tsainly with it#  

sugar content ratbaxjthan ita  tannin ccnpcnonta. On the other hand, 

protaolytie activ ity  ana protein bieaynthoeia wore significantly affected



1?
ly tannin fraction. In contrast to tha tannin fr  motion o f carab pod extract, 

gallotaiinic «oid inhibited celluloljrtie activity.

In ia  »!<«> studios, Driedgar *r»4 Hatfiald (1972) observed that treat­

ment o f soybean seal with lCf4 tannins resulted in a 30',£ dscreasa in 

destination. Pspals digestion o f tamed aoybasi m aaal wasnot affected 

by level or typ* o f tannin used, but pancreatic digestion o f tho pretain 

dso?e*s«d aignifioa^ntiy with increasing level* o f tannin, Arerags daily 

gains, faed affioioncion and 8 balances ver» greater in lanba receiving 

soybean »eal taunod with IGjS tarataimtn. r.ffloiency o f 8 u i l i i  ction 

appearad to have enhanced due to tannin trr.atuont.

XI. taiK.g.?0T. o f vmnit.5 IK ffllHIttiKg 3

1. Influ-moe o f  .tacniaa on in vitro dry, natter dlnwatlbllite-aad 

MBlUkliitX

lyford Jr. aJfc, jX* (1967) obaerwd inhibition of calluloo t feydrj*. 

lyala by a purified preparation of watar axtr actable inhibitor ftros fra ah
LT\

aaricoa forag* both Aa vltor and i a  viva. iflien eauein was added to tha 

cellulose rumm flu id mixture containing purlfi"d aaricoa lnhihi :or conal- 

doraole lnsraas* in activity tras offarad to tho calltiXoea degradation 

•yotan. But at higher lovely o f inhibitor, essoin had no effect*

Sonaolly aid Antony (19TO) detnralJicd 3'4 d igestib ility  by t ’jsjjjft vivo 

nylon bag tachaiqus on two cuttings o f lew and high tannin aerie*a plants, 

how tannin asric was bightsr in 38 d igeatib ility than noraal or hi ih 

tannin aorlcca.

-wltor jj£ gi,. (1970) oe«q>l*xad protoica frcujvarioua aouraau with 

different tannins agoata in on a rtific ia l ruaun. ” hc aialnua aaount o f 

each tannini agent which would prsvout protain degradation dopanted upon 

the original phyaiooheaicnl proportion '■rid neat trestw.at aypllai to alia 

protain. *h* original ralusa for *n*y*ic s ta b il ity  o f tha protein wore



reduced by 5/ chestnut s itreet, but hud no negative a ffec t on the coXlulo- 

ly t lc  activ ity  a t  ruaen inooulusu Reduction in 8R and crude protein (C?) 

di/igeatlbility by tannina had been observed by Bowaaliy aa<l totecy (1973) 

al**x also.

Saba A i « i .  (1972) studied the influunu# o? processing oa Ar/tanaa*

(iSo) 614 (bird res iden t sourghua graia/ by dotornining tb» gr'i produced 

par craa «H incubated and In v itro  DH d iges tib ility  (17BH3). '-Tian the 

grain* were etea* preoi»8Bnd|and flaked* the gsu production wna sore. ?annie 

^old *d .itit,n to brth prao■> wed er.d noaprooessad 614 and m i grain 

eicn ifioently derw. nssad bus production and Ti diagppaarinoa. > l s  e ffec t 

v,n« not a* largo when the additionu war® n*to to ntaaa processed flaked 

grain*.

Burn* a l  Al* (1972) obaorvjd that on fe-’ding tannin containing crovzv* 

vatch* Jerloea lespotteaa and a lfa lfa  tc/f daily heifora, vo la tile  fa tty  

aeid^ ( i-'a) ooncontra fclona In the runen flu id appeared to bo associated 

only with structural oomitituoatu o f fo ra ys . ViSH) waa depressed about 

equally by structural differences and by tannin and phenol diffarMso»*.

dhargave &L. (1973) erswiaad 26 asnples o f ground nut cam for 

par protein so lubility and saaonlc production. ’ ’ha le ve l o f taiiiio acid 

os low as 6# dacroaaud protein uolubllity of </round ant uoKo by 76,v.

•tohaffart a&o2u. ( 1974b/ observed that 173HD o f lea and high ranotypau 

a fter 48 hour fasaont*tion was 72.3 and 46)* respectively. fhs major factor 

U n itin g t)58 u tilisation  o f high tannin aorgbi* was apparently th* ava ilab ility 

o f protoin. Uodljpiotiblo protoin and tannin couple* night icco irt tor aor# 

than half e f  the difference in I'Hmii between lew and ttign taiwia (p>notyp«a.

14



fripatfti (1974) dotisrainad Inhibitory e ffe c t  o f  ta  banana ia * f -  taenia 

and added saounts at tannic ssld on gretain breakdown, by j a  a&SlCtt studios 

using ffoat'a ru»-*n liquor. tfarmitia at banane leavsa (2.5 ’ ) did not produce 

•  significant inhibition on nrotnin hraaicdosn. On the other hand. added 

tannic acid at the nane level (2.5f«) exerted significant inhibitotr e ffe c t 

on protein breakdown, i’unnic acid * t s loYol o f 12.5-* produced a o*vare 

degree o f inhibition.

9r#aa(l974) denonstrated an alacst perfect nsgativo correlation between 

IW.O and tsnain coivie-n1 in sorghum ({rain . Irora and hudhrs (2974) elao 

,-pt s la ila r results. U goa tlh illty  o f sor iftua waa reduced by <1.56' with 

each unit incroa «a In tnnnia cobttnit o f tra crain,

ArastrcHiR ft i j$l. (1974a) ohaervjd that two noa-bird rac lH  fit jorgtaaa

exhibited higbor ja  r l t r p protein d igaatib llity  valusa than two bird rest at act 

varieties. 3xtr action o f tannint fro* a bird r  ‘ *1 etant variety rosuited la  

increased In vitro  protein < ll«n »tlb ilitv . wfwmaa tho artraotioi rroouaa 

had l i t t l e  Influence on the protein dige . t ih i l i iy  of a low tannin tu?n- 

roaiatwit aorghUM grain.

Burna end Cope (1974) studied the nutritive value o f sroviwutah forage 

as influenced by structural constituents and phnnolio and tarmir eoajiounua. 

Total phenol and tannin fr-it)tiofie o f  lea fle ts  wera negatively seaocisrtei 

with XVBB!>. ’Total ph>nole accounted 39/S of the variation and tannin*

50, »• Zn *noth.>r oxpcriaitnt, Burns and '■.op'’ (1976) observ'd^ that I t "'83 

waa depressed to well under 60,5 at tocal phenol ’ i»V‘«la of 6 to fA

Hands f i j  jsl. (1964) cb^orved that oarefe pod extract and tsrnic *314

axort«d strong nntluicrobiol activity towards Collvibrio fulvua and Cioatrl-

diua colltilosolvo»B at VS /'* /*  1. to 'iporooytopbaga nyxocoonoidea at 45/^( h frW



and to Bacillus aubtili# at 75 ‘2 b *  lahib iloiy tannin sold concen­

trations worn found to bo 12* 10, 45 and 30 n/*X raapeotlroly, A lt’ ough 

tha growth o f aoas o f tha nioro-srgaaiaaa ass only slightly «ff* clad, tha 

sorphology was drastic i l ly  changed la  tha preaaaco o f  sub-Inhibitory acn- 

nentrations o f oarobpod osts<?ota o f tannio aoida. I t  ws* suggested that 

tlip sits o f action o f tannim van pro suitably an anil enwslopo*.

Ratoon (1975) doaonatrstad a »ubot«a*s<s, probably a polyphenol, 

inhibitory to growth and fcrssnt^tion o f I<sctcb*oillua loisczsn^ti and 

-asongrouyeea csrsviiiaa. S'S* Inhibition »au probably t;ir<*i ;h energy 

aatabollsa >f bactoris.

m szteysa

Hawkins (1955) fad powdered gnllottn-iia added to a lfa lfa  hay raising 

i t s  tannin aontant equal to that o f  Wspedaaa ssrioua. . Ho obs'srvsd that 

the oalvi s ca/usuaod a a t*  <Y' a lfa lfa  hty with tamio aoid tb«v t  <o aorioaa 

hay. Addition oljtrsnins to  a lfe lfe  hay i l i  not affect the <3oaout,ptioa o f 

»t and vateijir th« gaiuu in body weight. Also apparent dia-’u t i j i l i t y  o f 

ik- and Ci> in a lfa lfa  hay not aignlficonsly offcotsd. Ho ecru to tha 

conclusion tfiai. any ofs\sot o f tan,in on we quantity o f forage s jnsua.sd 

uuuid ba dua to tin. astritj «i t taot^ and that aay o ff  ct on digo-stioility 

would ba aa.sooAatf=d with the property o f tannin to prsolpiiats pitstsin.

Dried/tar s i  jjl. (1969) oba-srvod that aareragn daily gain* of otaara 

ruGoiving ur>'», aoybnwi auai or tannio acid troatod soybean seal a* 

jupplunsntal source o f H ware jtxM 1.42* 1,56 and 1.62 kg rospeo tlvoly.

Gain t food ratios wore 0.163* 0.167 and 0.179 reapacivsly. tv r«g» 

daily gain o f lotto > reCGiTing thru a II oup^lusonta w>r« 112* 177 and 217 $ 

fo r ursa* soybean uoal and trsatod soybean seel rsayaotiroly. H r.isinad

16
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(■< o f t n x & » )  t o r  uro*, soybean » • !  and treated soybean seal m rm  29.2,

34.2 and 35.8 xniuMtsnyai respectively fo r  on* t r ia l  and 32*8* 33*6 and

42.3 rawpsctiTsly fo r  anotfaar t r ia l .  Jppawnt H and 3K d ig es t ib ility  

did not d lffa r  aaongat troataant*.

uarey and Soltar (1970) fad adult ahaop dicta with ground nut aaal or 

aoybawi wt**J, «aeh tunned with ohaatnut wood tannin. ¥ho tanned protoin 

was 705* o f to ta l protoin. In ruam contents, tamed protein raduucd 

concentration and t^ ta l ssomto o f  anoaJ«  and nonprotwitv-h (SHf j .

Busan oonoontration and tota l o f  0,, and 8^ fa tty  acids warwatw^nn, «d , exeapt 

butyric aoid * t t  which was leas, fligea tib iU tlos  o f organio aat’ cr (OK), 

aruda $ fib re  and n itra^a  free  oxtraat worn not afi'ootei exoop* protein 

which Jh» nino unite loss fur ternisd proteins.

floanglly rt s i. (19711 ewolitttud oericwa Iwspudee* yari^tiea fo - low 

and high tcm in ( 3.7 and 6.5/=) to find a relationship b»tws»n ten jina tad 

dlgoatiblw Drf, dlgnstiblo orutio pro twin (BP?) and da ily  Intakes &' DH.

Shu bullooke gracing high tannin aerico* «to  0.°8 1 g Bor-« Ki th n thouo 

iprasing low taanin oarlooa, but th 'ro  waa no aignifiaoRt difforene ?. 

ihe crude protain and JW o f low tannin aoric a wore bettor di<^ ;t3d t>»aa 

thaaa in high n&anin aarieoa.

& »lfort -  iaval i l i  jst«( 1972) tnatad skS.ii wilt: powder with u tannin 

wubataoce extracted ?-cu chestnut wood and ob-isrwad t ia t  the tro «t3*nt 

reduced 89/i uoiubillty votu in t r t t f lc ia l  rmcsn sad in  ahewp a p «r« 

nsnoat raw m o annul a. dies Inc la  led in a oslcnc» oxpwriwimt, in 11 t o f 

adult aheap, the tann*d poo tain csuuad *  naali ducroaw* in R d ig e s t ib ility  

( 68.2 7» 72.0). Th,*o w 3 > (significant IwprovoBont la  H ret -ation (23.6 

7a 16 .l) ssid practical u tilisation  (lb .X  1* l i . 6,Q. 2«nnln had no jSgni- 

ficaut wffr-ct on d ig es tib ility  o f Oft or production o f tota l Y o lg iilr  fa tty  

nciiiw (t7?A) in ths> runon.
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Miahiuuta .at j» l»  (1973) coaduotad a digestion and W balance tida l with laabs 

to ooaoaro the e ffe c t  o f  hoot* forualin and tannio acid ireatm at o f #oyb*«n 

B«al on nutrient u tilisa tion . Cellulose d ig e s t ib ility  was s ign ificantly 

reduced but H retention we* highest in  lam ha consuaing banted soybean seal.

Mo differences in cellu lose, DM and CP d igou tib ilitiao  or H retention were 

found between tannic acid treat ad and ncxsaal noybean w*.al.

Katiyar at al. (1973)found that feeding o f oak-bornal (tanrin content 

8,8/i) with oat h«y lit 40:80 ratio  o f Erl intake decreased the prctaolyola 

and collu lolysit, in sheep siguificafttly. 7Ue ava ilab ility  of total 

d igestib le nutrients (  f M ) froa oak hay decrea-wd on oas-kornal feeding 

whan c capered with so in hay ration due to appreciable advur*,1 a ifact o f 

tornalo on the d ig e s t ib ility  o f  both orotein and firb re  fractious. the 

deleterious e ffe c t  o f  oak tannin was hov^v-r evident on i t s  long torn 

fooding in th is species.

Bharga'fa sad. Sanjhan (1974) uiuciaatod too e ffec t o f feeding t-'unin 

trented groundnut caico with wheat _,fcrnw iTjpr.ita-iatJa with ur^a nolssaes on 

m ien form static:; pattern in lambs. i ’h-r was sign ifican tly leas rumen 

amaonia concentration in thi treated group . do a ffe c t  o f treatment on 

bacterial M concentration or £VJ?t was noticed.

With a basal d i ’ t  o f whi.,t straw m i  eoncantrato uixtuso o f ground nut

caue (untreated or treated ifith tannic aaid), aaise and wheat to?an in 

lambs, it, was observed that protein so lub ility  decreased by 795*1 tu t there 

was no change in IVTi conc»ntration ( Verna a t  $ 1974).

Bianimuta a t  j S.. (1974) observed that tannic acid fcrostau-iit hrf i »

e ffa c t on iucroaatufi ither runinal by-pass o f dietary protein or the quantity 

o f amino acids pros ntcd to the aboaassum in steers.
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i n .  » - 1 a i»h * o.mc, b l&oha

?#nc2a and Frsdhan (1967) found out t t »  eoapoaitlon o f salf ruit by 

chemical analysis and concluded that decorticated and und<se«tloat«4 sal 

fru it could be roughly couparsd with whaat and oat roapsjotivjly, 7!v»y 

also auggasttid i t s  po*aibl< us« as a subafcltu** for corral gralru la 

poultry tsaah.

Hithra and Mishra (1957) reported the snino aoid aospocitiin o f 

processed aalsaod aeal a* follows* arginltje-S.B, hlstldinu-4,3, 

iaoleucins anil lnuoiiie-12, lyuin*-5,7» ph'irsyl*lanine-7.B, tiypti5phan~3»4 

and thr'joali!t»~7«0^.

Jteoordinf lo Kurtby and fch*a (1969) addition o f jalasoA raoal to the 

rationp containing ground nut oako aignifioantly raduci'd tha ruaittal 

aMaonia production which inturo gav j  lower excretion o f urinary »S asd 

tfaiu high positive H bianco.

Hudgal and 7«apath (1969) attributed the occurrence o f mucin thrjadla 

in  s:):» urine o f bullocks dua to oalseod *a%l. On the contrary lao ot al. 

(1970) reported that the Inclusion of lQ-2£fc* rjalaeed Meal in fchj rcncontratu 

Mixture had no deloteriou# a ffect.

Panda a i,  (1969) «tan,daruia«i»/ a Method o f rosovjl*5 o f tannic acid 

froa a also ad seal by b o ilin ' tha decorticated salsaod fo r 30 s iw tea  for by 

soaking tn> product fo r 24 hour* in water, Shey roeoMffleaded Its  uao in 

poultry ration to a leve l o f 5~74 in starter feed and about is  %nt

layer faod.

Singh (1971) »adi» la  v itro studios on tha e ffec t o f pipal "oetnft and 

Balaand and added tannic acid on W i production in goat». Jab concluded



»

th«t tha W l protool&oa <*a» not affootad ia goata n » ja  » y  >* at * oonalderbly 

higtor tannin oonaantratias*.

Sash mad Hluw ( 1972) ©toamwd that Im p  nunbir of dairy eattto 

aaffarod fro* prtoary iadi^sitton a* a yiwWSt o f audton ohans* of f«*d by 

raplaoins rio » test® vtfh deoortioatod oalssood to too ration.

Inoorporation o f aalaeod oak* aiongwith groundnut oak* oahanood "*• 

totals* fist** 1.53 to 2. 24k#/JJt»k* tody might with atibaoquonk doeroaa* to 

SXS and atbar axtraoi dlg®*Hbilitl*a to oaltro* (i’a l *il j l< » 19/3). * toy

palatakllity and gradual doollna to eoaatovtton »a# obaamuA *Uan aalmod 

*eal » »  fod aa a aolo uuppl<«» tat. tfrinw f  pil o f antoala f  »d coaomttrat* 

eixtursti constating: o f aalaead xt-i.il (20 to 30 i»rta3 aaa aXkalteo and had 

oonnlderablu mounts o f aadtoanta. Hteroaoepio ensainatioa xnwalod aora 

phoaphato and a Sow oxalate oryuiala (-taon.. 1972).

Paul j j l  juL, (19723 f<*d «v# group o f aktako containing 30 * rial so «*  

control mid too group* containing 10 and 13?« tolsaod /femal* m» rwplao*- 

*hmt o f » « i*o . Storing 12tsj*u*lc of ago oentrol group had aaxisut wight 

and 15?* st&Mud w a l *r»uj> ntotoUM. fiia roaulta afiouad that 10 3 raplooe- 

m nt o f sal*® !yj( too 11 ad m l good oaka did not h«r.» *:qr o f foot on

drouth o f ohiaictj.

JTathric aad Kaajfwn (1973) aiudiod tha toflunnea o f r*p l*» niant o f 

Baiao daoilod oalaoad ■»«& fists* tha flnlator ration* o f plgM* Tha 

mplaour-^it o f naiao by duelled asdaoad steal did not affeut significantly 

the r*t> o f gain o f tody wight to glltn . fha dlgnBtlbillty o f «?? *a* 

toproaaod by 12 and 27;* da ittota ooatalstog 20 and 4&5 drolled oolaaod aoal 

and digestible amirgy by 9 «td 153» rtaptottvaly. ’fto digoatlhle *ner,;y o f 

salsaad naal saw 2.28 Koal o f dlgoatible energy/kg daoilod sai«a*d B*ol.



bngpaul h i A ’  (^97?) s&omd la  bull and buffalo calraa weighing 

about 200 kg that feeding o f 1.? kg o f saleasd m al to animals did not 

produa* any deleterious offeot. On tbs otter hand Shukla and Talpada 

(1973) ofaaemd that feeding sal m ud neal alone «a concentrate ration 

to adult sniwala affected body might and tha <:ig»iitlb ility o f protoin 

and ethar ox tract advoraaly. fo ilin g  o f aalmed m «l at 40, 50 and 

20̂  leve l in concentrate ration to adult aninnln bad no hantfu] o ffset 

on tbs body might.

Vi jay an and K «tiy »r (1973) oouduetad a atudy to obearee tha ebeaioal 

nature o f tannins in daollad aalesed mal. She total percentage of 

tannins in  deollod Bale* ad anal m i 6.25$ o f which 645* was hydrolyaabl*.

At Hanauthy, ttalevod aaal fe e in g  caused no dolatarlous oifaot on 

tbo urinary ay a ton o f oniaaXs. Unpins o f as&on collected free mlaela 

on both 20 and 30$ a si send aaal rations rsseolad no abnoraalltj on blo- 

aatrie examination. Postmortem examination o f t;m animals froa 30? 

nalaaed mal group rim ilad  no gross leaiona in tha internal organs. 

Hintopathology o f the kldnoy.i revealed ao sbnorcalitien attributable to 

ealeeod m al toxioity (inon., 1973).

SOnwana and hud gal (1974) obeervad no statistical difference among 

tha groups A (control), 3 (fed with 30* salneod nasi), C (fed with 30,*- 

aalaaad meal) and J> (fad with 30?’  aalaacd weal and 2» uma) in  iligewtibility 

ooaffloionts o f hit, OH, CP, crude fiber, otter extract wid ni--4rogfin free 

extract. ho statistica l difference was observed among the different 

<jrotq>s in d igestib ility  coefficients o f 08, CP and orude fibre and 

nitrogen free axtraot when aalaoed mal with tsiuret sBa fad to growing 

heifere (Knrar and Nudged, 1974).
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Panda jsl j]y. (1975) replaced aula* in the ration with B lovola o f 

salaeed and sal o il anal varying froa 2.25 to 45* in two experlMmt*.

The chicks o f oontroi group vero Much h»a*l«W than thooe o f other groups 

fad sal »ao<l or salsesd Bad. In tho ration. Shew was invara* relation- 

a hip between the lavnla o f anleaed or s « l o il Mai and the body might* 

attained. Suppleaentation o f extra protein counteranted growth depraasion 

hrougnt about tgr aalaeed or ad o il Baal. Ho significant differoae* vaa 

noticed batwarn aalaced ami sal o il Meal whsn they replaced 100# nai*» In 

th* ration. Hortality o f chicks * a» teiy heavy In groupa fed higher 

lavels o f aaluead and sal o il dual. Both oalnaed and sal o il soal lowered 

th* f*od effloianolea.

fripathi (1975) obwrwd tliut tannin froa nalseed aaal (1?1S») produced 

a strong inhibitory o f foot on protein breakdown in an In vitro aywtta.

IV. liUM.H HhA. a»t ilia pro1!' .£» jKMfn ioJi a;st> <?Kgi» lit? b-k * ..u p ,

1111* and Pfarxler (1958) Investigated the relationuhip but ween th* 

ruaan Microbial protaln and nucleic sold synthesis to detomine i f  Microbial 

nucl/eio aad acid synthesis could serve as an index to nlorobial prate is 

synthesis. A highly olgnifioant correlation via found to exia.t bot***n 

Inoreno* in Microbial protein and lncroaa* in EttA-phoophorua at a particular 

period of tiae.

i l l i s  and i'fandor (1955) raportod that microbial polynuolsatide-h 

roproB*nt*d 5.0 to 7.6# o f the ingests -  H fro* the sheep fad Min and

8.4 to 13.5* o f the ingosta -  H froa sheep fed urea and anino acids* 9h* 

data -mggwtad that a significant proportion (fro* 5.0 to 13. 3# > o f the 

runlnaat dietary -  !i le  coavortsd to uiarobial polynucleotide -  a.
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3*ith itS aL. (1963*) lnv»»tif{ated tha nutritional iaportanoa o f con­

version o f diatery -  H to aioroblal i S, with particular refer wm to tha 

production *«1 u tilisa tion  o f nuolele c «  *Bid*. Tha degradation product* 

o f added pur* iiHA and DfiA had disappeared four hours after tb* addition o f 

Buolalc acid a. Suclsie «oid -  Ji ooaprlaed 17 »  24  ̂o f tha tot >1 -  S in 

ooaa strains o f bacteria aoacctsly found in  tits ruaan. Thu* V  doterainin* 

to* nucleic *eid -  9 ia  aaaploa o f digests sod takin g *  «ean vilua o f  20 for 

i t *  total -  S, i t  was poa.'sihlo to eatiuate th* proportion o f siorobial -  S 

In tho oatplea and this extant o f  conversion o f food -  H to Me microbial -S.

3*lth p.t al«(l968b) fad calve* either a 8 freo synthetic diet and 

atraw or barlay, flah noal and atraw, or flaked nslsa and hay. or finked 

Halaa alone or pasture, in tha ruxan flu id  o f any one ca lf tH«r* van a 

strong direct correlation between concentration o f  nuclnlc *&<>> -  JJ (range

1.9 “  47 m/100 Hi) and tota l -  »  (rang* IS to 320 ag/lOO ad). Thar* ear* 

aarkwd c a lf  to c a lf  variation and In four salvea tha proportion o f mclulc 

acid -  If to tota l -  H varied froa 9.3 to 15. 5# (aean 12.7?»). Sacleic acids 

in tho rum on flu id were largely Microbial and aicro-or&aniai** neparated 

froa ruaen flu id  by centrifuging contained a fa ir ly  constant proportion 

(about 19$) o f their total -  S ia tha fora o f aecleic acids, irreapaotiv* 

o f *  content o f th~ d iet .jlvati to talvea.

oblth (1969) raported that bacteria contained about 75 to 05/’ o f  

their total M in  the fora o f proteins, paptidoa or fra* aaiuo acids ao 

that tha a* aubataucos and noclaic acida together appeared to acacsait fo r 

nearly a l l  the bacterial -  M. I t  appeared that fo r  avary feur parts o f 

dietary -  K converted to bacterial protoin or aaino aclda approinnately 

one part va* convorted to nucleic aoida. About 40~5tt« o f the microbial nuelele 

add-H produced in tto ruaen was not absorbed frow tha gut and tm  rent which 

waaabaorbed, waa excreted in the urioa as a ll im tain. Root o f the raaalndar



•Mtarvd into ur*a pool. I t  appeared to be o f lln it*d  value to the enisal.

dalta and KaAllan (l97C«) obnorved la  calvsn g i ven a low ~ S b«*«u d ls t 

(flaked Rales and atraw) aupplaRented with ioonltrossnoua aaojate o f d ifferen t 

K aourcss* iUU eonoantratiaas in muon flu id  fa l l  a ligh tiy  laeadlaiely a fter 

feeding, preaunaaly due to dilution, but In the n « t  4-5 hours ap, roxlastsly 

doubled, iU(Ko»tin« a coapsrabl* Inc roam in  tota l Microbial ??• itb  otusr 

euppleaettts (fish  Real, decorticatad ground nut asai or t*ais* flu t-a ) tbs 

HiU-S to tota l -  K ratios In *u*on flu id  nnaftinsd -^fairly coantsnt, tjuggsat- 

ing th<_ tt fu r t i „  aicrcbl 1 *p» jtb w„a prcwldad uainly by pro;i ea itu disso­

lution o f 1? fkoa the .supplweant.

dcccrdins to Sbiifc and >.c Allan (1970b) re la tive  aso«uits o f r 1 and ~nA 

d iffered  considerably in  the ttifforont bacterial preparation ?, but -H t 

to tal-N ration viried  l i t t l e  uithin the osssplfo froa oaltoo and agracd with 

t'-e s.J.n raitt'j for the Sswstori . groan in  pur*> cultures. ffcia value could 

be up»r* to obtain «  v-did eattsaata o f tota l nlcrobial -  »  ia  diflsuta aatples 

fror calves, Such *sa estlnato althrough «ubi<--ct to aoae srror frcas M a il 

dium sl variations in bsetsrial composition and the d ifferen t value# aiosa 

by protosoa, had Ror'yMl advantsces over ostiantion by otbar aVfilable moms.

■tilth and Mo A ll an ( 1970c) found that ratios o f  RhA to KA i^puaen flu id  

w »r» s iu ll■■if to thoi'j In runsn bacteria and were not related to zl om in 

d iets. Pure amnleio apida added to rus»» were rapidly degraded. In wont 

•xp^riaanta wi th diets of difforunt f” contents, nucleic »cid-H foraed *  

fa ir ly  constant percenter's fa r  d ifferen t anlaala) o f  the tota l non-

aanonia -  51 in  the ru».n flu id . This oug-ieatud that S entering * he rosea 

flu id  H alted  the nierobial grosta, Comparison o f  nuelsio eoltf-Jf c to ta l H 

ratios in runes flu id  and bacteria auggentfd that 55-00^ *nd 40-50 ̂  of non- 

sRBonia-fl ia  th* rutsen flu id  « u  o f Microbial origin  fo r  oelvjo  sad cova 

respectively.
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dbith and McAllan (197S) obaarrod that there was l i t t l e  net change la 

Mount o f ®U or OS & botwaoa nasen and duodena*, but there w e *  «ark«d le -  

creaso In tha Mount o f total -  3. Za duodenal digests fo r any one aniaal 

giren aost d iets, nuoloic aoid -  8 foraed a fa ir ly  constant percentage 

(8- 11??) ot tha tocalnonr-Mnonis-H fo r  d ifferent an&sala . Titla -r«lu* waa 

lower(by about 3) than tae corresponding percsntage in tho juaea flu id. 

Coapariaon o f nucleic *eid -Mi total - ft ratios In duadsnal contents and 

eaetaria suggested that, for those diets, about 40-55.* o f  tha total noa- 

aasonii*.H la  duodenal contents waa o f  Microbial origin. Kurina tha paasaga 

o f  dlgaatn frua the duodamw* to Hcun the man porcaat diaapeaT^noe o f 

tota l -  8, K:>A and IMA -  H ware outiaatod to ba 67, 85 and 75 % reapsctively.

Ho>11 an and aeith (1972) obserwad that in 29 awpleis o f niitad baotarla, 

separated by centrifuging runen contents taken 4-6 hours -after feeding o f 

o a ir as (14-42 whHcs), ratios o f HSA-H i tota l -  *  and WIA -  fl s total -  # 

wars 0.114 -  0.003 and 0.066 + 0.004 respactiwsly. Cor reminding ratieu 

war a auoft lowar in coap arable groups o f bacterial ample* obtniiwd from 

sight olsocp (0.076 + 0.003 and 0.051 *  0.004) and nina cows (0.070 ♦

0.004 and 0.051 ♦ 0.003). *h# striking difference* in properties o f

bM tsrla l populations between th» groups ware duo, not to the d I f  fewmt 

spades o f  ania*ls, but due to anlnsie rsarsd In d ifferen t enri!rona«nts. 

Within each group, donations assagai individual IdlA-S : total bacterial -  ft 

ratios ware half o f those fo r corresponding ratios. I t  was concluded 

that nuclaio acids, and wore particularly I'dd concentrations wara suit bla 

fo r  astiaating tbs contribution o f total aiorobisl -  H in rosea or duodenal 

digests aanplus,

McAllan and .mith ( 1973a) Observed that nucleic acid introduced into 

t  ia ruson o f ealvas, or inoubaied with o s lf, sheep or cow ruaen contents
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jUl -rttfo were rapidly destroyed. Call-free preparations fro* ttalf ruae* 

flu id  contained OJisyuen which coavortod HR A and Ttllp, into ultr»>Kltrabl* 

oligonucleotides. Whsn grosmd hay was iocubitod with whole rumor. contents, 

the nucliic se lls  fro® hay were dogredod to a slxture o f aucl«oi,id«o, nucle­

osides and haws almost as easily as pure nuoleio aeido.

HoAllan and .Cmitb ( 1973b) studied degradation o f nuoleio aitid derivatives 

by r tw a  becterle. ” hoy observed tnat whan purine or pymimidine baaaa, 

nucleosides o r nucleotides sera incubatad in v itro  with whole r  » « j  contents, 

a ll derivative* bearing a aids w ino group were doaainated to varying exbsnts. 

d ll nt»leotld<ee and uuoleosides were raoidly degraded to the parent bane. 

L it t le  or no broakflovm wan observed whan any derivative was incxbstod ia  v itro  

with c e ll free preparations.

dulth and KealXan (1974) gave a isep, oowo and calves fitted  with ramen 

cannulas, dints mostly containing 10-16 *  S/kg BR and conaiatin* o f roughage 

and cereal;-. Hired bacteria were separated^/ from aaaplaa o f tseir ruaen 

content*. Bacteria fro * ealvaa with no contact with adult aninals contained 

aore dextren, lose tota l K and higher nucleic acid -  H : tota l *» S ratios 

than similar bsctsrie tram Ctdvoe reared In contact with adult a heap. Calves 

with no contact with adult animals wera devoid o f d i la t e  protaaoa. But wham 

i n o c u l a t e p l a c e d  in contact with adults,they developed^ nonaal protoaoal 

population. Hired bacteria taken just before feeding had significantly 

lewer HSa « B  i tota l -  M ratios sad s lightly hlghar KiA -  S s ” otal -  S 

ratios os compared to baotori* tskon 4-6 hour a fter feod l«s;.

V. S|HR,P.'H.C1 QV OH 81 Him It KICHO-OH ‘ ifl I 3

'taylorr' (1946) established througn standard chsmical methods the amount 

and distribution o f pSioopborua in bacteria o f B strain o f - .c o ll.



Approximately 2.72,® g£=t#o o f  the drywelght o f orgwiis* froa 6 J»ur 

broth culture was phoapnorua, o f this 6f>,® van in riboae and 13  ̂ in  

daoxyribosa nuolsio Kids. Out o f tha remaining, 12,* oeeurod in phospho­

lip ids sod 3$ in unidontlfiod conpouiuia,

JSith sX hk- (1953) ehsarwd that 32P«4 ontared th<misso vis 

saliva sad ews« larger quantities directly through ruaan wall. A rapid 

inoreaso la radioactivity cf tfea estaai con*or>t3 indiostod phoiipftseaa 

aaoration into that organ, fro principal alto of sndopenous phosphorus 

secretion «s»»ed to oo the ruts* nail vary litt le  oator-sd tho in taatlnoa.

Sacholt* and risrgsa (197?) studiad pbesphats uptake into intrs- 

osllulsr inorganic phosphorus and caliular phophoiipld# &ad tit* relstion- 

snip betassn cull growth and phoopholipld synthesis. 7Sara wan a highly 

significant relationship between phospholipid .synthesis and a ril growth. 

%■ tius method i t  wso found that in & 4 l it re  rumon, lo . l  g of pwotein 

was synthesised par IOC? g of < n dig&etatl. tfhia Vuiu" vrua hi^aur than 

tho theoretical npprj- lim it precoard by Uusfiiio (l9&;). -’ at i*' spread 

with the vsluos r' ported cy Jiogca and statin V1971), Huso a& j&.(l97tt) 

and hindsay mid begun (i97i) fro t dirr-st ces'urecsntu.

Sdtorsturo re .^rding iaflusnos of tannins on ^  ttptak# ty rusen 

aicroorganisas ia not readily available.
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th irty weanling rata welshing on an average 37.0* w*ra randtnnly

distributed into three groups o f 10 snohigroups A to C) *»d beujud in 

individual lingua. 1 .<>y warn Kept in tha laboratory at roe* to *p*r«taru. 

ins wooclsnovsan ibuy were vaahad with boiling water followed by pem*ng*» 

ssat* volution fo r d ioin f action. 2!.» oag’ .'j sed food daahaa vara rarkod 

with j.dentj.£io*Uon nuab.n fa r uooh xat fo r  fjtiuatlon  o f grout'’ rata 

and feed ocncunptxon. f i l t e r  paper y-l.ied on tr*ya used far colle­

ction o f feeaw fo r  ina nb’iorJ,tlon of uru’-o.

‘.he uxporiaaatal aiat for tha rata x Given in tab!a -  x.

IJnaaed o i l  was oddsd at 3^ to ewsh di#t. {.ovin i*J* -  10 g/lQQ ,eg diet 

’"•Proprietary preparation*

JLiibx-I.r'-.l 

gfaa 8fi»aoBlttoB.7fl.. îMii6..xaU)?n

Hoi aw

Sl*ci£ gpm t 10

Idnsasd a si.a 15

Fish Bo«i 7

•Lost bliffl 10

uporsslndif * *■ 

’’boat flour 35

Z

faaat powaer 

tota l s

i

100



Hovlaix contains Titafiln A 50,00010 and 3  ̂ 5,000 20/*,

A ll in gredien ts were ground in  M lU ia s naohino and aix.^d before 

fa-cding. "■ao'JU’h M aterial required fo r  « w  usel& was nixod ia  oa*s lo t .

9ha diat was offered fo r  3 d «r periodo as 20 g to •rnin ratji for 

tb* f ir s t  six days, fo llow d  by 30 *  fo r  tin* nsxt nino days and 40 *  fear 

ina r.*it 15 day a. Iha rata w*r* allowed to drink w*ter„flA XJJdLSsak- 

Shay wars weighed sraiy 4th day up to thn sad o f ths expariaonfl, and 

th« data were uasd to calculate regression o f growth ratsa, iimult*- 

naously on each weigh day, the feed residua and fsoea ware col lac tad 

froa each rat fo r aatination o f K5 and II contwjta. fhaa* data war* 

used to calculate fa id s gain ratio* and 3! d igestib ility  for tbs 

corresponding prowth pariod, Ob 24th, 27th and 30th day *qu«] uunbar 

o f rata froa each group ware sacrificed fo r liaur saaploa w left war* 

weighed sad kept in  les fo r further processing*.

Rata in  croup A wars fed basal ration and those o f croups B and 

G with 2.5 and 5» tannic *old added to the basal ra tio n .

5?or determination o f 3*' ia  the feces total collections were used. 

She St nod S in tha faces were '.latere in ad ty staidard prooeduse CA.b.f<C., 

1970)• 0.5 *  l ir a r  was taken fo r eatlnatlnc A content by 'liero-iijeldabl

Method <A,0.A.tI., 1970).

She data wore sta tis tica lly  analysed according to ' -.3 s.:»t* ods 

described by .asd*cor and Scsbraa (i960). ;

A n a ly tic a l jsrooadiira -for .nraaagatitni-nf  .rj?A-<md ..dTA jucirae.ta jf ecm tlnao*

29

R3A and KIA were eatiMated by the those o f ■«haldt -  Thamshausar -  

•johniader as dasjeribad by 'ibikisi and Goha (1954).
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91m l lra r  w «  rSMovad and i t  was blottad fl»ee  o f blood, ttttar 

walghlng, i t  was leapt in doap fraaaa t i l l  further processing. 0.2 g at 

l l r » r  m  hcMgtoiasd with 1 ul o f d istilled  watar la  iiajti* haMoganisar 

fo r preparing ft“A and BN 4 axi recta.

fisau* boncganata va* aixed with 2.5 a l o f cold 10(4 triehloreaaatin 

acid (fCi$) and centrifuged. 9ha praoipitete »a» suspandsid in 2* 5 a l o f 

10;4 TO A anil contrifu.sud. Sha eonbinad extract which coaslifcmd tha acid 

aolubl* phosphorus fraction was diaaardad.

Him tissue raeidue waa suspandad ia 1.0 Ml o f water with 4.0 Ml of 

95,» athanol and otsatrifugod. tha raaidua saa auspondad in 5.0 Ml o f 

•tbftol and centrifugad. Xt was than attracted thr*» tinea with thraa 

portions o f 5 i 1 ale tool -  ether aixtuS# at toon taajjerature,, with brief 

stirring. *h« ooabined extract which constituted tba phospholipid fraction 

was diaeardad.

the raaidua was treated for 18 hours at 57° °  with 2.0 Ml of J. S 

KOH, whioh resulted in the solution of tha tissue, file solution was 

neutralist! with C tf HS1. BSa and protain wera precipitated by adding

2.0 a l of 54 76*. 7h* centrifugal precipitate was was had with 5.0 al

o f ISA, “ha extracts wars combined to sire the is’U  fraction. Vclone was 

Made up to 10 Ml with 54 W *.

ctho raaidua was suspended in 5.0 nl o f 5.4 W* at 90 , eoolad and 

centrifuged, She residue was reauapended in 2.5 nl o f 5,- fS& m i centri­

fugal. She ax tracts wars combined to tiiwe UNA fraction* Teluae of ax tract 

was Made upta 10 al by adding 54 96a. The resident thus lo ft  was protain 

frsotlon.

fa  2.0 Ml o f SNA extract plus 3 Ml d istilled  water in a tost tuba,
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5.061 of 0.02,< iw a^ la  concentrated HOI and 0.5 a l of 10< oroinel 

solution in alcohol wera added end nixed. 7b» tubes w n  liswreed in 

boiling water for 20 sinutea. The change in colour froa yellow to grata 

was no tod. the tubes were cooled and the content waa diluted to 15 a l. 

Optical density was aeaaured against iilnak to Sipeetrsnio-aO at 650 aK . 

the valuas were read on the standard curve prepared froa ataodard y ««»t  

hha.

121a wae ostiaeted by dlphonyloatoe reaction m  modified by Sarto*

(1950). Qipbenylaaln* reagent was propared by dissolving 1.5 g  o f atoaa

d is tilled  diphenylaalnc in 100 a l «? redistilled acetic acid and adding

1.5 a l o f concentrated H->30>* the reagent was stored in ttw dark. Just a 4
before use. 0.5 a l o f aqueous ecetaldeiiyde (16 ng/ttl) v** added fo r each 

100 a l of the required reagent. 2.0 a l o f Ma extract was nixed with

4.0 a l o f diphenyl «»iw » reagent and the blue colour wee developed by in­

cubating at 30° 0 f o r  18 hours. Sha optic*! density at <00 a waa measured 

against blank and couparad with the values with standard BKA fro* cnlf 

thyaus gland.

Aha m :,w z  -.H'H

7 her* was a significant depression in feed intake in tannic sold 

groupe as compared to control (table -  2). Hut the difference in feed 

intake between group B (2 .5$ and group 8 (•>?< tannic acid) was not eigni- 

fiomut. the rate o f gain per 3 day pur rat in groups A, 9 and 0 ware >

7.87. 5.69. and 4.55 & respectively (table >2). The rsaolte Indiaatwd 

that the tannic sold depressed gain in  Naight significantly on the 

leve l e atudled in tuts expartoent. He cause o f poor rate of goto to 

groups 9 and C, zhu feed 3 gain ratios were correspondingly wider ( table -2 ).
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M h l £

Xnfluand* o f tannio aoid un feed eonanaption, 

gain aad f#ed t gate ratio#

(iroua fraabaaat 
(;*> tannic aoid)

?a#d cone&iptloV 
3 day*

5*1$ «t gain/3 
day# (b valu*#)

?«M  : gate 
ratio#

A 0 20.05 + 7.6 7.07 ♦ 0.41 2.73 ♦ 0.05

a 2.5 16.68 + 6.0 % m  *  0.35 3.14 + 0.07m

0 5.0 16,11 *  5.4 4.53 + o . a 3.80 *  6.11

Analysis o f  farianc*

•x>u*x*a o f
variation d f

«oii{*st gate/ ?*«A 1! tintlo 
3 days ratio

Sattalen Isloake 9 1.077 0.06

Bataeen traateonta 2 26.70® 3.20 -

■■n-or IS 0.7944 0.06

Critica l diffaranca 0.633 0.229

*P < 0,05 »i> < 0.01

fjoutinaad on next pegtt
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Jafluonea of tsjiilc *cid on ferni eonsdfsptioa 

inalysia o f vm'isao*

9«
■source o f vat\S.slio» S f — -

?«s«i aossaraptloa/ 3 5*?*

Betxeon Blaak* 9 83.56*

3etv*wm Traataeatii 2 563.76**

B»t«oaii iatsrval 7 77.95*

Xreatsont x interval H 7.908

!irror 207 6.125

Critical difference 
for troatoant 0.767

•p < 0.05 »'p < 0.01
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St was furtSas* evident fro* tha results that thara wara « *  sign ifi­

cant diffsrancea in Si d igestib ility  fe t̂aean diffarant trsatMsnta. 'Ht*

2H dlgaatlb illty valasa In groups A, a and C vara 78.56. 78.6,? wad 78.82/6 

raapocti'.oly (tabla - j ) j  H d igan tib iliiy  in  aroupa A, B sod C were *

78.28. 73.50 and 69.67 reapactively. diffarancas wara highly a i«n ifi-

oant(p 'C . 01) aaons tha groups indicating advarsa lnfluanoa o f taanlsa 

on 8 -  d igestib ility .

S *rli*r raporto with tsiisina had aIso shown tha aaaa trsnd in 

diffurant apoolaa (Connor j j i . , 1969; i i t j a f i l a  s i  a l* . 1973; 7mir and 

Alumot. 1970j Click and Jbslyn. 1970 a. b; i£*yudu afc jJ . . 1970 a.b; 

K lt ja v ll*  jtt n l-» 1971 a. 8; Artianiou:j s i  n l*» 1973; Sostagno ^  , 1973

a. b; Molina at a l. .  1974( jthaffartjit .ll>» 1974 a; Crayar ant -’fiekarlc,

1974 and Azwatrong s& ,*L.» 1974 .̂

tannins hava got tha ab ility  to antor into a chawsial ion bination 

with protsina, hnoauaa tha largo nussbor o f pfcwnolia groups in the tan.in 

nolooula protlda Many points o f attaohaant fo r  link ago a through hydrogen 

bonding with peptides o f  wtjaoant a bains to font protain -  tannin ooaplaxaau 

” !ii»  praparty o f tanndaa load a to th» precipitation o f protolna o f food 

and body origin resulting in ovarall dear saa In tha d igestib ility  

(Chang and fu ller , 1964 and fa * ir  and Aluitot, 1910).

Negatira correlation batwaaa tannin content in the diot end decrease 

in growth rata could bo attributed to lens protain d igestib ility  in this 

•xpsrlnont. dH ila r results wars roporfcad earlier by Chant, and fu ller 

(1964) whara aorgbutt uith a high tannin content reaultftd In growth retards* 

tlon in chicken s ia ila r in nagnituda to that <’ausatl by proportionals 

lwwala o f tannio aoid. Vohra js l s i*  (1966) and Connor a l  *L>(l969)
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Influence o f tannis eaid on dry natter and nitrogen dig satifei titles

Brot^
Treatnent 

(r* tapnio acid)
Sry natter 

dlgeettWUty ('!)
itt tress* 

d igestib ility  C 4

A 0.0 76.56 + 0.44 78.28 + 0.56

0 2.5 70.62 + 0.64•m 73.50 *  0.86

S 5.G 78.32 + 0.52 69.97 ♦ 0.75

Analysis o f variance

Source o f variation «  - v - - ....................
i> d igestib ility

MS

H digo’ tO’t l lty

Between aleoka 9 5.10 3.00

Botuean 2*eat»ent» 2 0.1O> 105.66 *

wrror 19 2.005 6.52

Critical difference — 4* 55

'*p < 0.01
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eozwlttfad that tannina in the dint radused feed intake ami 8 w tM tiM  

la  growing chickens. Inaraaae in andoganous N excretion as reported by 

Slick and doalyn ( 1970b) a*y be another factor.

the dopreaaion In faad intake a igir b# anothar laportant factor 

fo r  tiia reduced growth rata* o f  rats fed tannin oontainin; dlats. In 

the present axperln.mt faed cottauaption par three day in ta r t i l In group A 

waa 29.05 e while that o f group B wu 16.66 g. Thus there w<-» «  act* 

reduction In feed intake. When t*n>,ic acid content in the d iet va* two 

fo ld  in group 0, i t  canned only a alight and nagliefib le farther dacraaaa 

in fand Intake (16.11 s ). Rtaee farb”»er dssoraaq* in growth rats night ha 

dun to farther lowering in  H d igraatlb llity  and utilisation  o f othar dietary 

nutrlanta. 5 «a ir  and Aluxut (1963) shewed that digaativa ®aiiy«;-a ware 

denatured dua to nen-ajjaeific protsln«t»intn binding, hiadgran (1375) 

also ofeaarvedjt strong correlation betue-'n Ion digesstion oo*f{ioi.*nta o f 

GP and tetanic caasoni in lha d iet ot hens*

The liv e r  weight* of the D^noxltSmH rata ware « 5*61! 2.85 and 

2.44 *  in groupa A, B end 0 map actively, lha difforance satwaan group a 

A and C was aign ificsat (p 0.05) (table -4 ). Oorraspondiag tannin 

leve ls in the d ia l* caused a decrease in the l iv e r  weights (along with 

lass live  weight gains.

Protoin contents per «ram£ l iv e r  iisauac war* s 199.7, 199.9, 

and 200.2 a* and total pro tain contents in  the whole Uvor eh c ilcu l* » 

tion ware found to ha 717.34 * 4.76, 569.68 *  4.31 and 507.95 * 2.55 *w 

(table 4) which wars significantly (p <  O.Ol) d ifferen t fros each othar 

except between groups 3 and C. B inary tannic sold did not a ffec t protein 

content par grea o f tlaaoa, but dua to difforouoaa in  liv e r  woighta, total 

protein contenta varied between d ifferen t groups.
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laflunaca at iiwriic K id  on wiigi.t, njofcaln, id» ’ and A a ccniants o f i l r j r

Txwatwnt 
Group S’ termlr feighi o f 

aoid livo r (# )

Protain eo.itsnt (»g ) PJ, j coatont (ngj B5i f son tant (ag)

f a r  s tota l fa r S fa ta l Par « to ta l

a 0.0 3. 6i  + o . a 190.69 + 3.31 717.3 + 4.76 5.93 + 0.16 21.42 + 1.41 1,46 J 0.05 5.36 + 0.41

a 2.5 2.85 + 0.23 19). 09 j  5.14 569.7 + 4.31 5.61 + 0.16 16.40 ,1a 60 1.49 + 0.06 4.29 z  0.45

0 5.0 2.44 *  0.01 206.16 *  2.32 507.9 + 2.55 5.66 * 0.03 13.79 +0.50 1.39 ♦ 0.04 3.34 + 0.16

Analysis o f vaarl.nc*

•jourc* o f T&riatiou d f
MS

i-iw r wiigsst l3rot»in/fc Total protaia a ,i/ « to ta l it-’A w i / g Total 2M

Batuaan aiojka 9 0.8514 1.62 34101.86* 0.297 37.15** 0.0283 2.8551

Satweeu twatsania 2 3.536* 3.14 115763.73** 0.105 150.38’ * 0.0350 10.16**

t'<rsor 20 0.9760 4,26 6B54.34 0.241 7.31 0.0257 0.56

Critic j l  dif'^.m'nca 0.93 — 77.37 2.542 0.2211

* » 0.05 iJSp <  0.01
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¥hg HSA aotttsatr! par gratyJ o f tiasue were 3 5*93 + 0.16,

5.S3 + 0.16, 5.66 + 0.05 ms for group® 4, 8 and 0 reapeoUwly wharees 

DBA contants par gres were s 1.48 *  0.05# 1.49 + 0.06 and 1,98 ♦ 0.04 Mg 

In the corresponding groups (table -4 ). 2 i»  di/farenooa among tresiaenta 

ware not sta tistica lly  algnifleant fo r  both th* parameters though they 

varied significantly (p <( O.ljiOl) on total value baaio. *isa values for 

whole liv e r  war« I 21.42 ♦ 1.41, 16.40 * 1.60 aad 13.79 + 0.38 *g fo r HTI&«• «M “
and 5.66 *  0.41, 4.23 ♦ 0.45 and 3.34 + 0.16 mg tor SffiA In (trsupe 4,M and 

8  respectively (table - 4 } .

The protein 1 2!U ration fo r the treataente were 1 35.2, 35.4 and

36.9 and those fo r  protein 1 M i ware 134.9, 136.7 and 153.7 for treat- 

aont* A,8 and C roepaotimely. Corresponding body weight t liv e r  weight 

ratioe were J 29.0, 30.3 and 31.0 (tab le.5) .

According to unoaco and leblond (1962) WU ia constant within a 

sincla diploid ce ll in any apeciea and h^noo i t  in possible In oalculete 

one nuaber r f  dsnloid coll a in a given organ at any ti«e  by i*naly»ing the

total organ »U  and dividing with DBA per Cell { 6. 2/'-/'- g in tho rat).

In the proeant studios, the total R-'fd, Oh*, and protein in ttrj l iv e r  tlaeae 

weresignificantly leas in groups •  and C as compared to group >| but their 

contents par arm at tiaeue saong different treatments ware core or leaa 

the nasa. bev*rthlss>, the protein 1 3-U ratio in group 8 was wider which 

iwant that par unit weight o f S3 a, the protein consent was nuoh higher. 

This observation sight be attributed to hypertrophy o f individual cello . 

Srivaatava a i  *1.(1974) reported that Malnutrition imposed at various 

periods o f l i f e  In female rate 4 canoed reduction in organ weights, 

total DKA, B.U and protein contents, aad an increase la cell weight and
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Influenoe of tannin* on body weight * livor wight, 

Protein : RSA sod pro tain : IMA ratio a.

Sroup
Tnatmnt 

(S* tannic acid)
Body wiguV 
livwr wOijjht

Pretein/
m&

Protein/
BO.

A 0.0 29.0 + 2.23 33.2 + 1.01 134.9 ♦ 5.04

1 2.5 30.3jt 2.45 35.4 * 1.22 136,7 + 5.75

C

\
\

5.0 31.0 + 2.66 

Analyoiu of varlanoe

36.9 j  1.01 153.7 + 4.17

■e

Body weight/ 
liver wAigftt

Protein/
sra

Protein/
USA

Sot won Blooks 9 163.3800*’ 32.1727*'* 365.0934

Between Treatsatit* 2 12.8005 17.4480 910.1706*

>rror 18 8.5337 8.7226 197.8721

Critical difference (5^) — ~ — 13.167

•p <  0.05 **p<0.01
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th« IS, A and protein caitant per c e ll is  the various organa o f t be youn*.

Hornal growth o f individual organza ere dua in it ia lly  1,0 the *«&> 

tip lioa iion  o f eo lla  (hyperplasia) « »  *•11 n« iaoroao# in else o f individual 

oella (typortroph/). Hofera weanin a ll organs stow primarily by o e ll 

division, la  rata, after 65 days, growth in a ll organa ia -irinarily due 

to ca ll enlargi-want ( wdniok and >*oble, 1966). Cell divxaioa any o«* interru­

pted by aalnutrixion at any tioa. In this rognrd, srivaatva j*Jt ĴL. (1974) 

reported that restriction protein in the d iet o f fotsale ratn Jurist, 

peatation nnd lactation*? periods caused In Irreversible retjrdrtion In 

the growth and development o f offspring. hesiny s i  sL- (1968) ou served 

that the spleen o f adult rats fed a low protein dint contained is 03 id>a, 

and had fewer nuaaar o f ca lls.

Ho decrease in*? protein and rtr*A per grad o f tiouus was cfcaerved in 

the tannic acid groups (table - 4) .  S it in acute caooe o f tanilo acid 

poisonin.;, Horvath *ii al.. (I960) and BssAawy a t jH, (1969) daaomtrated 

a decree, e in protein and il»A contonta In liva r ce lls  o f tsnn«c acid 

poisoned rate. fn ts discrepancy e*n bo explained, i f  route o f adainl*. 

•tration o f tannic aoid and dur, tlon o f exceriauntnl period arc tsiesn into 

aoccrunt. Badany si. (1969) administered tannic acid in trem ri tone ally.

In the present studies, re la tive ly  aasilcr doses ware nixxi with li o food 

and hence Much o f tha toxic action o f tan ic  acid Mif ht be evndid dm to 

relative inpar*e«b ility o f gaatro-intaatinal traet to tamlc acid os 

reported by Handler and Hahcr (1944). Partial adaptation to t  snnie acid 

d ie t a fter a few days night aloe prevent tox ic ity  (e lic it and Jdnlyn, 1970*). 

H itjaV il* jsl> (1970) obsorvnd xn*»i intestinal absorption o f gluts aea 

and aethianino was deere -esd by perfusing the aouse iwall intei tine with



gallotannlo acid. According to thaM tha overall biologia*! utiliaatien 

o f  the d iet was decreased at tha leve l of intestinal absorption. H un  

tha deoreaoa in liva r woifcht without change in protain and BU content* 

par unit w ight, obeervtid in this axparisant, night ha aostly eiua to 

general and protein Malnutrition. .Jhortago in the availability of 

nutrient* aiuply decreased hyparplaatio change* in tha liv e r ast «  long 

tern effact.

Tha ratios o f liv e r  weights to total body weight* war* mot* or 

leas tha sa»# Stable ~5l  indicating that n!*s toxioity was uniform in all 

tiuauea o f the body which afftmtad tha hyperplaala o f oalla aivarwtly.

The doaaa o f tannic acid to tho iliat o f rat war* auah that elacaic/al 

aysptiwa o f tannic acid poisoning auch cut staring coat, catarrhal and 

son*tinea haaaorrhogio diaohar-f# fron tha wyea and Mouth, oowrtiration 

followed by diarrhoea and disinclination to note and staggering gait 

ware not aeon. A ll the rata in a ll tha groups survived tha total 

axporia^ntal period o f 34 to 30 day*.
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C!UP? R IV

ASS aL, -■ nk} .41.?; ( it j

Xv :ah it? i . ?«y a^it t ? ?.\nsxr,n oa ;«i a*t l h u<u

PRY i>ki"  H a.t3 f l l M h t n

i'eur firstulatod, adult, noo-pragnant fasalo Hurrah buff*la*# war* 

n»2tsotsd as donora o f  ruiwn liquor fo r  tbo jyj y ltro  tn a la . The animal a 

ysrs fitta d  with permanent Psrspex g lam  ruaoa oonmilae having jcrow caps 

vliich were always tept in position sxcapt th* tima o f drawing a w lo o .

Thu composition o f iH* concentrate ration ia  ciron In t&ula 6.

liaise t 50

Ground nut on*.# : a

id'..tat bran I 26

-hjporminaif s 2.5

d «lt  * 0.5

Total 5 100.00

s 13.97

m . : 72.65

bowimix wwj given w lj/ 5 a/animal onoa in  a wwak.

Tha concentrate ration was fed to each animal 4"" 2 kga per day along 

with 8 kg wheat otraw fo r a pt»riod o f 20 days prior to vho collection o f 

rumen liquor. Tha tima seoodul* o f  sanpllag -aw as follows*

danplo ooliaction a 8.45 A
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Concentrate feeding * 9.00 Aft
Watering * 10.00 W

feeding of wheat straws 11.00 Aft 
Watering * 4.00 PX

Kua«n liquor ajwaplau ftroas the fiatulated wiiaala were no. lee ted with
the help of 1 on disaster hard polythene tubs inserted through the ruaen

oCcannula. 30 on deep into the ruaoa into a theraoflaak kept at 39 • *he
aaaplee were oollectod to the 'aria of the flask to exclude ell the air.
After bringing ‘o the laboratory, tho a m p ls a wore- atrained through two 
layers of auelia cloth and iaendlataly used to charga tho 4ft ntrft eyetea.

She nitrogen solubility saa dotaraloed by the nati.od described ay 
Peter it. al. (1971).

fiw Material uoad for tae Aa vitro ay a im  waa the eaa* ration given 
under ta'ola 6. excluding the Minerals. The ingredient* war* separately 
ground (40 aeah wise) and then Mixed together.

There went five tmatnenta in duplicate with different qumtitiea 
of tannic acid. The finely ground »at«ri«l (l g each) was sunpsndad in 
30 Ml fteBaugall*» buffer (HeBougsil, 1948) in 150 m! battles fitted with 
rubber corke with Bunsen v*lwo apparatus. She required quantity of 
tannic add ablution t o r  each troateaat (0, 0.23. 0.5. 1 and 1.5 al to 
get 0. 1.23. 2.5. 3.0 and 7.5^ i  tannic acid troatwenta) was added to eeoh 
bottle. Tina bottles wore then allowed to stand for two hours at roca 
teaporaturo. Than 30 al each of KcBaugall'o buffer was added to sach 
bottle, nixed and kept at roof* tsnp<ir*tuwj for 24 hours, th o Caspian were 
then centrifuged at 1730 x g to renove Insoluble particle*, soluble S waa
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date rained by KJeldahl sethod.

The solubility was expressed m  a percentage o f to 1*1 N present ia  

tha Material. tha axpariwavt w«* repeated twice.

Vor dotarainlng IV5>;1j by microbes ttw Method described by 3am* l i  j l ,  

(1970) km followed,

Tbo tr»*tM&ta were the nano m described for M solubility. Thai 

ruaem liquor oanplea ware eo’ lcatod fron buffalo Wo. 61. tabitrat* 0.5 d 

and KePougall'w buffer (p3 6.8) 20 a l waro ia't'en sad treated ■■ ith taiKic 

aoid. After two hour* o f tanning, the bottle* ware kept in »  :onetnnt 

temperature water bath Maintained at 39 + 1° **. Thoresftar 20 »1 doOougali* a 

buffer and 10 a l o f a trained ruMMen liquor (SRlt) were oharged into *Mb 

bottl* and the bottle* ware tluxbnd with CÔ  by passing ha *s » ower tb* 

contents fo r 1 Minute and corked im edlatoly. After 24 hour fermentation 

period, 1 a l ob tu ra ted  ;%012 solution v«a added to atop bacfcirial action. 

Afterward# 2 a l quantity o f I  8 ft H*2 CÔ  (Omiih jtS, Ji?»1971), *m  addad 

to aid MdiMantation. '."he tubas wore oentrifu ?od *t approxiaately 

1,800 x g  fo r 15 ainuiua and the wupara^nt was diaeardad.

a c
Tha praoipitata v»a dried at 90 in  hot a ir oven add woleoad. r̂om 

this the saount o f Material digested or diaspp*«rud was aaleulstsd and 

axpresaad in  percentage.

»ZPg Id 81’ 2 Itm nxiq  . Qg ?S?iara3 Of! IK? H O." Hfl*. XI \ M70 -AC? -Hi

JBLJSHami

The anleals and feeding Management, collection and processing o f 

ru»an liquor ware tha sataa as described uador axperiaent 1.

Xndlfidusl aciaals were fed the orperiMental ration 20 day* ahead 

o f  aMpla collections. After tha collection o f f i r s t  ample {t'oo/i aeah
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aninal, the wilaala wora continued under the a»;sa feeding regl** t i l l  the 

ooUeetien of tho second M*ple 10 days after tb* fira t sampling. T l»», 

ruswm liquor aaaplos frca four flatu&atsd w.iwals war# collected and unt 

la  auoeesaion.

¥he ia  t i t w  syatsa oonoiatod o f 12 bottles, no as to haws tv* 

bottle* for s*«b o f the 6 traatuonta (control 1.25, 2.5, 5 and 7.5 » taanlc

acid treetaante sad a «a«*UT» control). 5h» datails of tho l£ witro 

ayataa ar* civan in table 7.

TiBbie 7

Colluloee > 0.75 ff

starch i 0.25 «

jbwoniua sulphate 9 111 at (151 ac)

KoBougaH’ *  buffar s 40 a l

Jth i 50 a l

©ne graafjf final? powdered substrate (40 aaah aiaa) waa suspended 

ia  20 a l HeSowcall'a buffer along with 0.25, 0.5, 1.0 and 2.5 a I o f 5* 

tannic wild aoiution in bottles (in duplicate) and allowed to ten for two 

hour* at rasa taapsr >tura. 3ub*trata without tannic aoid forceJ tha con­

trol treatuaat. A aagati;e control, into which 1.5 a l of saturated HgCl  ̂

aolutioaya* ad dad at tha bagiroiinj; of incubation, was al *o k-'pt.

After two boura o f tannins, tho bottlaa wero transferred to oomatmt 

tawperatare water bath (39 + S’ C) .  HeBoaarall’ s buffer, 20 al s,,d SL,

30 a l wara added to each bottle. '2ha content* were nixed by &0'it l*  

agitation and flushed with CÔ  gas aa dsacrihad undar axporlnent 1 and 

allowed to incubate for 24 hours. At tha end o f incubation ported, tha
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haotarial aotlwity ww atoppad by adding 1.5 wH at ««C12 aolatiam and tha 

Bata rial wits uacd fo# furthor aatinationa.

th« aanplaa w r« analysed for protuia — B, sitik and MA, Cut o t tha 

total. 10 *1 of the liquid portion was atrainod through aintarad glaaa 

cruoibln and filtarnia waa uaad for total WA eatinntloa ( *larn»t an® Said 

1959).

Xmfollo anida vara daterninad according to Ko*llan and Sfcdth (1969).A
40 al of tha aaapla vaa nix ad with 40 al o f 16$ 50* (b/w) in athanol and

cleapt at 4 for atlaaat 1 hour for oenplotw precipitation. ?ha Malarial 

waa oantrifugsd at 21,000 rpx (HJ3 aujmraantrifuga) for 20 atnuUa. tha 

auparaatant was diaoardad and tha raaldua was washad aueoaaaivaly with 20 a l 

volunas of 9,i (w/v) aquaoua SCA (twiaa), athaaol saturated with wodlus 

•ostata, 25/-’  chloroform in atiunol (twlaa), 23J* Uttar in sthaaal and finally 

with at bar. itch  washing wan cantrifuead at 21,000 rp* (approiiaataly

90,000 x g} to r  20 aimitaa.

tha sthor dried residua «raa ground, saigas! and dlwidad into twa 

equal halraa aach for ifeA and S*J* catinetiQB*.

(a) fPA-WttMttfift

Sthor drlad asBplo was hydrolysed with 10 al at IX  WOH for 16 

hours at 97 and oantrifugsd at 21,000 rpm tar 20 ainutaa. fix* raaidua 

waa sxtraatsd with 1 al of IB SOH. Hhallna hydrolyaata waa nails acidic 

by adding 4.4 al of IS parohlorlo aoid (St’10̂ ) and csntrifugod txs tha aaaa 

apaod for tha aaaa tiao. ?h# aaldia soluble part of alteelin* digests waa 

nautraliaad with KOH to pd 7.0 and tla^filtrata waa buffo rad with 15 al of 

0.05 X tria (fr ls  hydroxyas ttylaalnosathana) at pH 7.6. fha solvation 

(about 90 al) was addad to a oeiuan (15 ca x 0,5 «■) of Oowax 1 x8 ,
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50-200 aasis Ion axcfcanga raaln In 01”  for*, Tbs coluan was waabsd with 

0.025 »  trio  buffer (pH 7.8) and tsen alutad with 0.5 H SSI to ciollaot 

100 *1 oluto. toe raadings wm  tahan at 260 mj^ in apaetrophitoaotor 

against blank and ccaparad with tho yaluea of tha standard JUU f tm  ysaat.

(b) ,¥4 Mttwtttoa

fsthar dried oaspla wan extracted twice with 5 Ml o f IS ftllO^ fo r 20 
oCcinutea at 70 and centrifugsd at 21.030 rpM f o r  20 ainutaa earih, tha 

valuta of tha total axtrcot was and* up to 10 al by adding lit MCIÔ . In 

tha extract 03A was estimated by diphsaylanlnejf Method aa w>dif' ad by 

Burton (1956).

¥0 20 a l o f tha aliquot, 9.0 a l of 1.07» and 5.0 aj. o f lff4

sodium tungstate wara addad and aixad thoroughly, After standing for a
T<

BinlMUB awrlad four hours, tha airtura was centrifuged at 2,000 x e fo r 

20 ainutaa and tha precipitate was wash ad twice in a eolutioa with 4 voln- 

R*a o f water plus ana volume uaoh of 1.078 and 10/<i aodiua tungostate

aosutiona. Tha X in tha praeipltata waa date rained by 4,0.A,C. (1970).

WiKmtag t. oy Tjgthnu on ?2s ppgg., be mm a  mcpoaia

for taking JJ&, buffalo* Mo. 51 was kept under the nans feeding 

end N«iag*R*nt condition* ae reported undar experiment 1, Tha nubetrate 

was prepared from (jlucoao 600 Mg, and tMnoniua sulphate 89 eg.

The rusan liquor was atralned through four layart of auelin cloth 

end thereafter 240 nl o f tea aaapla wan centrifuged In GÔ  fillo d  tuba* 

at low spaed for4 a Minute to  reoavo faad particles. Th* aupematrmt was
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•gain centrifuged at 10,000 x *  for 20 minutes at 3 . The aadiment et 

protoaoa and bacteria thus obtained waa auapended in  400 a l o f anaerobic 

buffer (Zuaholta and Merman, 197?) and uaad in the in  vitro  ay a tan.

W k jJ k

Caapeaitlcn o f Bacliolta ^nd.flergaa 8nffar

K2HP04 0.3/ « 7.S *1

Solution X’* t 7.5 , ,

Hater • 82,54 ,,

12/ * l . U  , ,

1)1 Cysteine StCl s 0.5* ,,

*y,<arc»mpn j>t, jpAufea..t„£

KH2P04 i 0.355

H«23»4 * 1.2<

HaCI i 0.6/

K*504.7H20 t o .e «

C a C i , . ^  » e .oc*

The mineral solution wee Xxc heated to 95°C and gaeeed with SQ ,̂ 

followed by the addition of Sa^C^ and ayatslne, equilibrated uadar 00? 

at 39°0 and then f in a lly  «ijusted to pH 6.7 with IS K*0£t o r 1H del.

from the to ta l, 40 ml of the reconstituted flu id  warn trainferred 

into  each bottle (experiment l ) .  The buffer provided 3.654 mg 2 to  the 

total/ esdium. To each bottle 2.48 C i of "^p (0.0*2 sg) aa
A #

In 2 ml quantities was addedt thus Making i m  r a . i o  o f ^  t » »  as 1 »

58.9 in  the total medium. The tannic acid treatments ware the name ha
Cdeseribed under experiment 2. The bottles were incubated at 39 + 1 

fo r 24 hours. After the incubation period, tlsa cwanisma were jirseipi- 

tatedjby adding 10 ml of 1.07 8 and 30 ml of 10/ ecditet tungatatej

48
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jorpt for four hours at soon taup^ratuie ansi ouatrlfugwd at 2,500 t g t o r  

SO Minu te a at roc* tenperatura, "ska precipitate was woa'.ad twion with 

20 a l portions of ■ solution which waa propared ty taking four woluwa o f 

water and one tolusajaaeh o f  1.07 * na®4 sad 10,'j eodiun tungatate eeCUitiona. 

the aupematttita were collected in roluaetrlo Khaka and node upto 100 s i

woluns. the precipitate waa reconstituted to 50 nl with 0.1 H !tf42R» She

0.5 s i quantities o f aupernatant* mad precipitate f-ection» wars spread 

and dried on plnwtote at 70° a and counted for rsdJo-aetleity in O.K. counter 

( iSSti) at 1,245 SW, A reference ntsndsrd »aa also prepared by tefciDg 

0.5 *1 o f diluted *^p solution containing 0.000775 *g o f  32k which «m
O 0

dried on a plwiahat at 70 •

CtJ.CUX.4f I0H s

Quantity o f ^ 9  addad to tha Madlun 0.042 ng.

Quantity o f contributed by tha buffer m 3.454 Mg.

Standard count rspraaauta 0.000779 ag o f ?

Hones quantity o f to ta l phoaphorw# represented by standard cjunt 

-  0.000775 x 59.9355 x 100 •  4.645 ag. "here 100 Is the dilution 

o f  footer.

total quantity of phosphorus in tha 40 a l o f unknown m

Sil x 4.645 Mg share Cu ■ count o f unknown and Ca m count o f standard. 
Ce /̂ JblsYogAoA

(Count o f  tha negative control waa alaaaed fro* the other counta)

M s s s A .m jx n m ^ A  

i  w m i-ac; <v t.x»sibj out a us mtuivt c o  an mas -».v«r,nr

fhe solubility o f H and Vi.?Arj  deereaaed am th# lewels o f tannic aeid 

inerumod (table 9). H solubility showed on abrupt decrease in trnatwnta 

1 and 2 thereafter the decrease waa lase with each lacrewtmt o f tannic acid.
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WSi'J 9

Infiu*nc* of tannin* on la. vitro -ff 

solubility sal t)h digestibility

fno*t*nnt ifo. Tutralc acid
('0

S*aa *i
solubility

(?)

Haaii 01 
digestibility

(?)

1 0 35.73 + 0.425 43.80 + 0.84

2 1.23 24.43 + 0.311 37.60 + 1.C0

3 2.5 20.81 4 0.589 30.27 *  o.ta

4 5.0 17.55 ♦ 0.312 21.89 + 0.11

5 7.5 15.30 + 0.473 13.20 + 0. 1:3



the diganiibllity dnersaaed mar# or Xssss proportlonatsly emssegt V *  

different treatments, "he trand o f drop w  f^os 43.80? in to  etoant 1 

to 13.20? in treatment 3 sith added 7.5? tannic aoid.

i ’ll* a ffin ity of tannins to cosbino with protoins and prssoipitat* 

the* is  a ra il known phenomenon. Shat tsmiin-protein complete i ar* in­

soluble la »#t#r is  wall r*ao«ni*sd (Bogan *£ £1. 1959). The o f

dofradation of dietary pro tain is  largely depended upon its  ae '.ability 

in rvtsen liquor and physio*! fom (M aison and tesla, 1959) end 11 process 

which reduce* its  solubility w ill result in decreased brsaJcdoati of i retain, 

lut dua to tanning, protaina ar* retained loa^r becwisa tawtio* precipitate 

highly soluble protains easily sad **k« the* unavailable far stcrobiel 

utilisation. 3bargavs j it  j l .  (1973) reported that &» level of tannic aoid 

dacmasad protein solubility o f groundnut o«te by76? . Ihey nugnwjt sd 

t«at treatment o f groundnut caics with tannic aoid protooted the protein 

from microbial degradation. ffcCuiiough and Ctanius (1974) observed high 

tannin sorgbtwt* having low protein digestib ility in bullock*.

In tbs pro sent utidlea there was s considerable reduction in i 1DHU. 

itec results era in agwoaont with tha observations o f son* other workers 

(Danallyend tothoay, 1970} 3*ba i l l  ml*. 1972} Burns j l , , , 1972} tonally 

and Mtfcany 1973} ■iohaffert 1974b} iripathi, 1974} dreen, 1974}

Armstrong *4. a j , , 1974a} Arera and I«thra, 1974 and bunt# and lapo* 1974 

anil 1976). Sines tbs 2S digestib ility in 4a vlt^yp stadias w«a laws, the 

inhibiting offset o f tannic acid an microbial multiplication ?»» demon* 

•tratsd. i t  lower concentrations o f  tannic acid also, tha adverts offset 

aaeaad to be proportionate baoausa o f propwtionat* decree** in availability 

o f aubstrate*.
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la yu m on o f u m im i m . Jtnm . ;

?ms^m $t KOBom

Addition o f tannic acid in  tin  la. tfltrm ayatam resulted in  a daeraae* 

in oonoantratiima of pro tain, HH-A and i>lU . Sttorobial R*A, M l and protein 

content* ware aaxiaoM in trcstmsttt 1 and dacreaoed cith «i**ry tnoraowt o f 

addad tannic as Id up to 7.5.*. o in llsrly fT O  was also xa towit maximum in 

treatment 1, but their production decreased with ineraaaa in amount o f 

tannic acid* At 7.5/*« tha I t i  lawel waa mos* or laws similar to 0 hour*, 

control indicating couplet* inhibition o f microbial fermaataticn which » * »  

awidaat also from other parameters l i t *  ll'.AjfnSA and protein coolants. In 

tha esaa o f protein -  8, tha c r it ic s ! difference showed a i*n lflev it treat­

ment difforancna hot.roan on* another axoapt txwatiante 4 and 5. tha HIM, >-9 

and BSA -H values alec followed the can* trend. The W* valuer aho*«d highly 

significant diffarancaa mong a ll treatment# (p <, Q.<|)Ql). Xit ~8 * protain 

-  H ratioa varied froa 0.059 to 0.072 and 0% •  Ii j  protein -  U ratio* varied 

free 0.0195 to 0.025. Tha wldar ratioa war* evident in treatment 5 (tables 

10 and 11).

Baporta regarding tha influence o f  tannins on J& vltyo oioerhlal 

ayntheala o f protein, BltA and 28.4 «nd production o f 7̂ A axe acaaty* In 

tha present axpariner.ta, latrsoniua sulphate waa used ae tha able 8 source.

He no# tannine added to the uv-uta* ware fres to exart their harmful e ffects 

on mloro-oxgaaiana. In eyataMa. whan* natural dicta are uaad m  aubatratsa, 

tha tannins nay fou* complexes with protein source. But in sxfariwrots, 

where SPM is  the only 8 oourcn, tha affect o f tannin* nay be only on 

microbial activity.

?h* harmful effact# o f tannins and their maai.aniam o f action on 

microbe* n*v<> haon raportsd ty Baais a l  a l*  (1364). Tanni* might Offset



fAB«g 10 Inflwace of tannin* <w la  ritrn ayntAeaie of protein, R'Sa-S m i  B.l*-* and SJ** concentration

U n i
1reat- a f fca»- K«aa 
anat alo acid protein -  *

{:») W i w  >a)

Mean
RNA 

(ai/lDQ a l)

Kean
eh* -  a*

(ag/lOO a l)

Kean
On A 

<■*'’100 *1)
D&A _  8® 

(ac/100 a l )

Mean
m  (Kelt)/ 
188 a l)

l  0 30.19 + 1.274 15.45 2.156 + 0.107 5.37 0.795 + 0.054 15.46 + 0.315

2 1.25 23.84 + 1.021 11.17 1.565 *  0.101 3.78 0.561 + 0.025 12.34 ♦ 0.194

3 2.5 18.59 ♦ 0.562 8.47 1.105 ♦  0*046 2.68 0.426 + 0.021 9.38 ♦  0.425

4 5.0 16.27 + 1.318 «• 7.17 1.00 + 0.423 2.29 0.337 ♦  0.013 7.29 ♦  0.359

5 7.5 14.61 + 0.271 6.17 O.B65 + 0.034 1.965 0.290 4- 0.006 5.49 *  0.235
C.B.(5/0 2.007 0.185 0.079 0.923

0 hour 
control 15.27 6.47 0.905 1.995 0.295 5.49

a H in KU - 14.S b H In BHA -  14.80 (HoAUu and -aith, 1969)

Analysis o f Yarianca

acureu o f 
variations d f

wm

Protain -  a -  a DBA -  S ?FA

Satwaen ani**la 3 15.103* 0.147* 0.017 0.597
Between traatsenta 4 321.94** 2.160** 0.0333** 126.687**
Srror 32 4.198 0.033 0.006 0.821

* 9 < 0.05 *«p <0.01



Influence c f tarmian on nuolaic aeid -  8 t protein -  8 
ratios

r s a t a a n t  s (tannic sold ($) )

(0) (1.1s) (&5) (5*0) (7?5)

fl»* -  R s protein -  B 0.072 * 0.0019 0.066 + 0.0019 0.064 + 0.0028 0.06? * 0.0016 0.053 ♦ 0.0013

® i - » i  protein -  »  0.026 *  0.0013 0.0234 *  0.000*3 0.0229 *  0.00084 0.0207 + 00077 0.0196 ♦ 0.00055

Jliwloic aoitl -  H i protein -  8 0.0979 + 0.0015 0.0005 *  0.0022 0.0067 * 0.0034 0.0C24 + 0.00® 0.0773 ♦ 0.0016



55

bacteria either by alaorptioa on taeir •urfaea or by p«notrat3a* into the 

o * jt * r l« l  ce ll Olid rsactin; with its  easooiKinto. "he inhibition of co il 

wall aynt^heaia ia ana of the a arty e ffect* aborted by tannins on saaeitive 

baotoria. The integrity o f oawrtio carrier la  alao is»aira£L Oac» the ce ll 

wall p«r»#ability la irreversibly affected, v iab ility  is  aleo lc.it,

According to Tagsri »£  aL. (1965) inhibition o f aicrobiel psoteolytie acti­

v ity  by tannina could result tvoxthn fomation of insoluble c<sol<*x«a with 

protein substrata and thui leal to inaotiv^ation o f proteolytic oaayaee.

Tagarl at al. (1965) arid Tripathi (1974) obner*< d that tannim froa 

different aouroaa differed lu tbs* eevsrity of action on wicre- or'-?eii*«a. 

Variations in the degree o f aavfrity <*» wall n lack of adaptation of 

iticrobsa to tamilna night explain why In thin «xj?eri«s3at there hod beua sore 

profound affect than that reported by aowe ether workers. { ’Jslort *  uaval 

IS. akrt 1972; Vara* a i  *1., 1974 aid dhargsva aid danjhsn, 1S74J. Itnae 

tea ruasn liquor oatipl *8 used in the pra'sent axporlwmt wnre coll'*elod froa 

nalaala w hom diet was free froa tannio acid, tha influe no o of addon tannic 

acid ia  thaa* studies was well aarkert. J’erbspe t a situation would havo bs -ji 

a l i t t l e  different, i f  -.-d, bad boon collected firm oninals fed t«inia 

containing diata.

«k»ith end Ho Allan (1970q) raported h i ' -  18 and 0 M -  I? values aa let's 

as 5.2^ sad 2.7$ o f the total protein -  !< whoa niarobaa wort” rapar&tsd ?rot: 

ruaen liquor. Valueu bii'&af then this have boon repartod ( a ith  Q& , 

and Saith, 1969). 7h»r« could be a great variation baccuav o f

different epacias o? aiorobea froa different sources. { ui th and 158*13 im 

1974). ^Herbert (1961) cultivated pur* a trains of baatirie ii ecntiajoue 

culture, where there was restriction o f nutrinnt*. He obtained bacteria 

having greater total -  'I content and doorea »  in HJi; -  u t total H ratio.
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Hung and Baldwin (1976) Observed that ration o f K1A «  8 to to bol microbial 

-  If were slightly highsr in urea plus amino seida medium to th.it o f area 

medium alone.

EXP.aiK^fT 2  ISK.Ii.ACj! f>g TAHHIHiS Oh 32i- UPlPK.. BY HICSCi)l,J

The results o f the oxperiBont are given in table 12. fIhe phosphorus, 

uptake in  the group without tannic acid (control) vae2.64 eg por 100 a l.

Tha 32p in aierobial population deeraaoad with increase in levnls o f tannic

acid in different treatments, signifying aipprssosd rate a f microbial

fermentation. The ronult3 obtained in this experiment further confirmed

the results o f the previous experiment where ti.e tannins edvem-ily affected
52microbial multiplication because there was leas utilisation,

Taylor (1946) reported 2.72^ phosphorus present in S .eoli culture 

on Ki basis. Aocording to Hungate (1966), protein formed 65/5 t f  dry c e ll 

maao in  rumen microbes. Ao per theme proportions, nearly 97 dry c e ll 

nose sight bcproduccd to give 63.05 « g  o f protain in the control group.

In the proeont experiment the aicro-organisas were soncvstedjfrom 

SSL. In the prnci a.) certain micro-organisma and growth factors night 

have boei^f loefe. Glucose used in thio study ni-ihfc not bp os e ffic ien t 

as cellulose powJor used in experiment 2 in  supporting microbirl^ growth 

fo r 24 hour incubation period. Hence a comparatively higher vflus o f 

net protein synthesis (93.34 *©'100 ml) was obtained in  •xnerimnt 2.



Influence of tannine on phcophorj-* utilization by ruaan JderoSeo

'frcitnoni Tanjilj acid Frocipitate
(GPri)

-jupBmatant
(cao

A racatwy of 
isotope

32^ in-
corpora tod 
(b4/40«1)

?otsl f in-
corpojvlad
(ag/tOel)

fetal P in™ 
corportted 
(ajylOO *1)

I'OCStlvo
control 0 500 2552 83.23 _u _

1 0 2555 1341 92. 26 C.U176 1.056 ♦ 0.057 2.640

2 1.25 175fi 2095 86.43 G.0123 0.734 x G*°77 1.835

3 2.50 1555 2364 90.63 0.0033 0.401 * 0.03& 1.202

4 5.0 051 2405 96.07 0.0035 0.209 + 0.032 (0.52)

5 7.50 475 2STC 07.70 — -- —

•jtandsrl count »  0189
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iClu j g«K.i.ifcLJMJft«kjfi!KaL
w tu x u .  ̂ x q j i  m & i

m -m u in  i  m u m ,a  tw ^ u r r a  (u  ptoTKis,. sst .^ot.iKiA 

HU>H/jj{i m.j> w .  tov i.i .nr iturfsu m J«n  r<? iw c  At.o, ;

j&as&Q&&&jai/MlM and txpwiaaat'tt, titv&m

A 4 *  4 batin square deuign Has wl/Zoptod for nwwn studies in four 

buffaloes. Tbs details o f distribution o f onleals are (’L'tott in table 13.

i A M X L .

Periods 'freatnonts

X SI 111 IV

1 n 61 1 4

12 61 51 4 1

XIX i 4 61 31

XV 4 1 31 61

Bfcpsrsmantal aninale were aubjacted to four foadiivj trostnente. 'Sae 

iXtlf and 2DH contents o f  a l l  ratiouo remained tha sane. A it the content 

o f  total tannic aoid Varied In different rations.

•Jbe eoapoeition o f ration undor d ifferent feeding trentncnta ie  

given in table -  14

Hha ingredients were procured in one lo t to avoid qualitative 

differences. Baaed on tho conpoaition givsa by oon end i:i«y (l i6 4 ).
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9&3S8 14

ia m d to tt  .npunnitlnn ffa«cflr.tc<tt»...mU«n».

Xaaiwdianta
R/m0HD

X 11 I I I IV

iSnlaaad M ai — 14.00 28.00 40.00

Radaa 50.00 22.00 24.00 « .

Orouod nut oaka 21.00 30.00 35.00 44.00

Ufcaat hran 26.00 20.50 — —

Starch — 6.50 5.00 7.00

idnaoad o i l MM 4.00 5.oo 8.564

taanio acid - — MM 1.436

3up*m«li»dif 2.50 2.50 2.90 2.50

Salt 0.50 0.50 0.50 0.50

Total 10 0.00 100.00 100.00 200.00

30P 13.97 14.50 14.00 14.00

'fDH 72.05 73.99 72.63 71.90

Tannic aaid (;») — 1.25 2.50 5.00

(Bowiaix «m  feiwan a> 5 */ aniaal ones in a vaak). 

tha rntlona w»ru computed.

Sha tov*gotng tablaa indicate to st tfc* four traatsento santaliMd 

• la lia r  tjmniitloj* o f ton and DCS. flat tha aalased Mu’, contant waa 

different. In trontawat 17 pant tannic acid waa also addad so that 

t i»  total tannic acid coatant would be 564



Tmmdin* and Maaaraoeat

A weighed quenti ty o f sneab straw wad given to each anittel j&  

M M tia. The two w iasla weiafcine 475 «Od 490 kg ware given 2 kg o f 

concentrate mixture each and tae ether two haavier anlnala weighing 545 

and 554 kg were givon 2.4 kg each.

Obasigvatiaas wars taken a fter a pswliatlnnry feeding period o f 

30 days. Two collections o f ruuen liquor aeaplse wars aada at an inter­

val at on* waak while the anlaale wera kept under the aaao treatment.

At the tine o f awitoh over fro* one treataent to tha other* the anlaels 

were breast back to treataent X to r  10 days before being subjected to 

another treatment to avoid e « »*7 over e ffec t o f the previous treatment.

The aohedule o f wxporiwiMt wav an follows*

so

6 IK Catering j& l lb ltu a

10 AH Collection o f 0 h r. sauplo followed by

coaaer.trata feeding.

2 PH Collection of second simple

4 PH Collection o f  third a aspic

4.30 PH ^staring and feeding o f wheat straw «d

lihitMW in auooeeaion.

Saapljng and erpoeaaittt* of maen liquor

Ruaen liquor vanple# were drawn froa tha f t  stale ton expariaestal 

aniaalB at 0*4 and 6 hours after offering tho concentrates. Samples taken 

just before feeding tho concentrates repweented 0 hour simple. About 

200 a l staples wore collected at each tire . The staples, seen after oolle­

ction were placed in ice and brought to the laboratory* strained through 

two layers o f  ruelin cloth aid transferred to clean and dry polethene 

bottles. Tats i3R& was ussd for sstlnation o f protein ~H, dHA, SEA end W 4 .
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te r  awelaia add astination 20 Hi %  vaa nlxad with 20nl 10£ *0* in athanal,

topt at 4°C and thon proceeded m* gifon in Chapter I I I*  Protein -  K and IF a

wars datsrainod by tha aathcla deaorlbsd in Chapbar 111. She- S in tha sab- 

atad »sal and ration saeplaa we was eatiassad by lijaldahl aaSsod (l»0 , *.C.,

1970). Tannin a wars eatlaated by A.O.A.O. U 970) aathod.

igr -inn-in  9 ^aa.satac of .m, rso  h ial e t g a . m  p«ct ti« -  «  r o  $c?a.

»gja.-ja tcio - S t  nRo?iiiM ,  g kaiio-, in jr^tinj j  a& frou

tha anlaala and tha axpsri*oatal regiaa warn tbs 3oh« as described 

n»S*r auspariaant 1. But only ono o««p l*, 6 hours aftur fandlsa -«bs aoi+actad 

froa aaota aniaal. to  separate baotoria froa rmsen liquor, tha aothnd 

dnnorlbnd by Hearer s i  Jtl- (1974) waa followed. 900 s i  .TIL was placed in 

a 500 a l aaaauring cylinder and aliowad to stand for 10 ainutaa. Che euenmatant 

400 Hi waa reaored and u*ed for eatinating bacterial protein -  * , Kl.t and !>1,\ 

aa .jirsa In Chapter 111. tha valuaa obtained vara uaod to calculate Sttfg -M s

pro tain -  M end total nuolole aoid -  H t protoin -  B ratios.

flS5B*A\9 Ai»J >1 :CB3*ICI<3

m .-Rax.#*. i  xwMaaa-iM -ju.at.iBj i h a .«w jm.is b h ^ j l  m .

UalMad weal aontaiaed 8.91^ tannina and 10.21.1 G?» Cn calotslatioa, 

tha CP contribution o f ealeaed itaal to treetesnts 11, 111 sad 17 wara found to 

bo 1.43* 2.36 sad 4.6S/t respectively. ? t»  CP content o f tha treatment a res­

pectively fo r 1, I I ,  I I I  awl 17 were 10.94, 20.25* 22.0 and 22. 67;?*

7h* protein -  8 lavels in tho runan liquor ware fti'dtar when aslaaad 

■sal and tannin aoid M r* added to the ration. Protein -  3 contents o f the 

treateante I ,  I I ,  l i t  and 17 wara $ 43,72 + 1.613, 49.09 + 1.9124 54.86 +

1.050 and 61.89 + 2.050 ng/lGO a l raanootivoly. 2he difference Mongat 

treataenta were highly significant (p O.Ol) (table IS ).



"aBLJ 15 Influanon o f tannins on protein -  •** Hist -  It, SNA -  H sad tota l 7PA le re l* in the ruxan liquor 
Oats give a are averages o f 24 ohsspyaticna (8 roplieatss x 5 tis»» oa»plo»f) ia  dupllcata.

Traataent (tannim ,»)
I

W
11

(1.25)
111

(2.5)
XI

( 5 »
Critical difference 

(5~)

Pr»t«io-N (a*/l00 a l) 43.72 ♦  1.613 49.-09 + 1.912 54.86 + 1.950 61.69 *  2.050 5.545

aaa (16*5/100 a l) 27.57 26.79 25.06 23.29
H3/-M-* (sfi/lSO * 1 ) 3.06 ■* 0.134 3.75 + 0.115 3.62 + 0.089 3.26 * 0.097 0.271

DUA (mg/loo Hi) 11.01 10.74 10.14 9.26

WlA-Bf (nil/100 * l ) 1.63 * 0.53 1.59 0.067 1.50 « 0.041 1.37 0.046 0.102

fo ts l noelolc aoi<l -  H 
(mr/lOO ml) 5.49 5.34 5.12 4.63

VPA (meq/lOO a l) 9.53 + 0.205 9.43 *  0.215 9.20 + 0.1S8 8.48 + 0.203 0.733
Hucleie acid -  3 : 
protein -  K ratios 0.125 *  0.0012 0.108 ♦ 0.0020 0.093 + 0.0026 0.072 r  0.0011 0.017

* R in R.U *  14.0,» 0 B in 0-1A .  14.a-’ (MbAllan and Jalth, 1969)

Analysis o f variance

Source o f variation df
i’rotoin -  S

as
iM! » _U OKA -ir VPA Suclsio Acid-K ! 

protaio-ff ratios

Setwjen periods 3 27.501 0.09 0.0167 0.537 0.00004
Between troabtenta 3 1459.647 '* 1.646** 0.357r' 9.829* 0.00376*’
Between aniaala 3 379.130’ 0.926s 0.248 1.089 0.0000067

d*r«r 06 93.458 0.224 0.0316 1.634 0.000291

«p <  0.05 "*p <  0.01
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SBa -  H Mid SBa -  It contents and total 1 ft lavola fallomad tha 

oppoalta trend. In e«a» o f liKd, tha .ilgnlfioant diffarenao waa obaarvad 

only teutauon treatment* 2 and 11 (p ‘C. 0,01} 3t?i laveXs ahfluad highly

algaificmst dlfferenoa# bntwssn troatee-riio I  and IXI and i l l  anti IV 

(p ^ 0.01}. Tha VfA 1 evels aho**l a tandcncy fo r decrsass with tha 

iacraado in  Zavala o f iannino. The differentia a war* significant bat naan 

traatwaats X and IV (p <( 0.05).

Tha nuclale aoid -  B * protain -  R ratios fo r  traataaata 1, I i ,

XXX and 11 « r >  * 0.125 ♦ 0.0012,  0.103 + 0. 0020, 0.093 + 0.0026 and 

0.072 ♦ 0.0011 rsapaotivaly. Th* dlfforancaa ware highly oipsifSoaut 

(p  <. 0. 01)  Mongol a l l  traatnants.

Tha raiativa proportion* o f nucleic acid •» it, Microbiol protain -  h 

and dietary protoin -  S praacnt in -  tl» at a particular tiaa am influanoad 

fey several factors. Qua in the ttualolo acid -  H s alo/4 robial protein -  S 

ratio, The ratios sight d iffe r  In ttneples froa diffaxansa anisttla raarad 

in diaalnllar dietary and aarirtaa-'niol conditions, though I t  any ha 

ralativaly constant under tha a«a» eiivirosK«nt (doith and .loAlian, 1970a). 

3aocad faster which wight influence u  ire solubility at the diatary ;> retain. 

Tha extant o f protaln degradation is  largely dependent on its  soJutility iw 

ruwsn liquor (ianisoa and lewia, 1959). Iowa ralativaly insoluble proteins 

l ik *  sain are oownarativoly raaictaat to Klorobial attack (KoDomdd, 1954). 

Tannin* reduce solubility, thereby (taking proteins unavailable to wlaroba* 

in tha runan.

Asaonia is  uead aa an Intarwadiary in tha synthssla of protein ~ If 

by wioro-orgsniawe (Bryant and Robinson, 1963). Tannic scld could deoreaie 

th# destination prooaaa (Brisdrsr and Hatfield, 1972) and this United 

availability o f annani* «*y bosowa a jothar factor contributing to tha 

decrease in wierobial growth.



la  tha premni investigation, the protein -  H osateat Its OKi vaa 

significantly greater In the t«m in £<*di group*. le t  tha rt.orotJ.al activity 

km leaa with inoreaae In tannin* which *me evident fro* tha lower level# 

o f nucleic acid -  8. A significant decrease won found only in tsreetaent 

2?. Tlta result* wara aitiiler, i f  K'A -  H v*a *leo oonaidarad at an index 

o f Microbial population because 0SA -  h ha* been reported to be proportional 

to tbs nunbav of grgsoisn* (Caldwell and Hlnsbelwood, 1950j.

Vhaa protein# are disintegrated in tho ruaon, mooni*, Methane, 

sarhnn-di-ojfxida and Wt are produced (Philipsoa, 1970J. An a result, 

only a fraotion o f dietary protoin is  ooavortsd into nicroblal protein.

Ho nee when natural protein* am fad, i t  la quite probable that a iacre*3# 

in rtoroblal activity a*y reault in thw increase in total protein -  B 

level a in tho run** liquor. Shargaara cod Hanjbwt (1974) observed alicht 

increase in protein -  S concentration In runan liquor due to tannic aoid 

treataens. Tha reault o f the present atudies indicated that t' a rate of 

aiorobial degradation of dietary protein* in tennin treatnonta wrs laaa 

ae ooapared to control (treatment l ) .

Tha rterobial aultipllcnxion trsa adversely affected, probably due 

to tha lirttationa in tha effective auprly of available - *• Harmful 

effect* o f tannin* ia  aalaeed neal on protein utilisation have already 

boon reported by several workara. ( bton, 19721 dhukla and Talpada, 1975 

and Pal l l  a l. , 1975). This alsht b# duo to precipitation o f rrotein by 

tannins froa the aniseed goal. 'fripatui (1975) observad a highly significant 

inoroas* in protein breakdoiiu in tannin extracted saloon! meal indicating 

thereby that tennis* prevented breakdown of protein by alcrobea.

*4



•lohult* «nd .Jahult* (1970) resorts* that tun*»*tio scid ;>r»oipit*ta 

o f *■& contained food protein oontasination. Russ (1970) Ob' emid that 

apgroxiMa'ioly it# 25!* o f tutvteotio sold precipitate o f  tha rt»«B  lieuor mam 

d ietst f  protsin ebon coap*r«ti>oly insoluble protein tots sms ineiurdad in 

tha ration. dinne tha microbial pro tain contribution baem^ la s ) and 

dietary pro tain contribution inersstffl!, *bn ratio  o f total nuol^io sold -  S 

to protoin -  8 baoaan eider (table 15)•

8s«a sad Harssyor (1975) oti.’crrad that tha relationship i.stvs*n 

Vi?A production and aierobinl growth te  r*l#  *  «  negative. Oadar vivo

conditions* t',s le ve l o f t'*t- in  r M  flu id  is  influenced not only by rat* 

o f iXOiiuotica, hut also by ita  absorption fron tha riason, rate o f  passage, 

dilution o f run an contents by salivsry and other secretions into 'ha atoaaoh 

(Aaniaou and lewis# 1959). Ssverthelsss obaarvatlcnn o f  Ustepsthy (1969). 

i'cHaesbtcic al. (1970) and Bum (1970/ showed t.iat protein avail ab ility  

cuuld influence production o f Vjsti. .so lower le w is  o f obtained in 

treataast XV probably denonstratod i »  liaitatsone in the svol. ab ility  o f 

proteina to tha Microbes.

.-Jx< m .-;g  a iKTLgatcj og »■ «,s mi* -  n * wtora ♦ *  »  >m

.agi.s -  H % ^ ’C T A iA ^ ^ A l- i..^ ifj?d .J L .a .a s fi&

Tha rault* era presented in table -  16. A significant g ffee t 

(p “(  O.Ol) dus to traatacuta in nrotsiti — 8, f5H — Jf ^sd  ̂f s »  8 contest* 

v * » found only between treatneats X and XV. 2 hero man ao algnifican* d i­

fference in idti -  ii : protein -  ii and total nueleie acid -  « f protein -  ff 

ratios. She ^34 -  S t pro tain. -  si and total nucleic said *  f> t protein -8 

ratios respeoti -sly for t  rests eats X. XX,XII «td IV wore s 0.000 e 0.0QJ0, 

0.150 + 0.0027! 0.097 *  0.0025, 0.147 *  C.G029J 0.098 + 0.0034# 0 .U 7 *

65



16 Influence o f tannin on portsin -  I!, TtJA -  (t end 3'U -  3 in Jaeterin nej>«rated fro* SP£<

^xwatMants 
(tawtin /*)

X
(o)

11
(1.23)

IU
(2.5)

X¥
(5.0)

dritlcal 
d iffe r* ’ ce (5 0

Protein -S i Isj^lOO a l) 35.93 + O.'J/l 23.71 + 0.627 2?. 79 + 0.590 20.91 + 0.544 1.4151
i f t A  (a«/l00 » l ) 17.03 16.40 15.95 14.64 —-
is.’M -s  (ag/ioo *a j» 2.385 + 0.087 2.296 + 0.062 2.230 + 0.044 2.05 + 0.046 0.1647
n.U (ag/100 ml) 8.14 7.97 7.51 6.02
»*iA - K  W lQ O  al)>j 1.204 * 0.036 1.180 + 0.019 1.111 + 0.059 1.010 + 0.055 0.1361
ah -IS s pro tola -2s

ration 0,.0914 + 0.0030 .0970 * 0.0023 0.0983 *  0.0024 0.0332 + 0.0020
Yotal awsleic a»id -H J 
pic tain — Ii rafioa 0.150 + 0.0027 0.147 + 0.0029 0.147 *  0.nOl7 0.146 + 0.0025

*H SuKSM m 14 § « l  in 3 TA «  14.«S

Analysis of v jri^poe

Soure* o f variation df
Protein -*> m A  - i f

* »

t f l A  -IJ u.V -3 s Paslelo acid -Si 
protein 4 protein -  *  ratio*

periods 3 4.863 0.073 0.0353 0.000067 0.0000383
S»twon treataonte 3 15.120- O.&jQ^ 0.0600* 0.000033 0.0000168
B*t.«en tatisals 3 1.952 0.075 Q.G133 0.0U050 0.0000169
rror 22 1.062 0.025 0.017 0.0002° 0-0000336

'p <. 0.05 p < 0.01
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0.0017; 0.096 + 0.0020] 0.146 ♦ 0.0025. Vida rariationa la  tha ausleis Mid -K \ 

protein -  X and lt»4 »  3 s protein -  8 ratio* (0.00 to0.24 and 0.053 to 0.114 

raapectirel?) hate Sw*n reported (£4e9oasld cited fcy t^llia end ffM d tr, l'Jl^90l 

K ill*  frwtdar, 1965] .itltn a t  j i - , 19#Sbj iSaitfe, 1969; Satth aad KoAUan,

1970a. b, o and 1971} Vorter *1 jd ,.. 1972] MttAllan and Aiitfe, 1972] uaith md 

■to Jill an. 1974 and Cola i l l  *!•> 1976). The weiuaa obtained, in this aaparlaent, 

alao tend to agree with + i« reported osoa.

tuo resulta aubatcntiate too fundings o f  praTlouti aepari aents. 

showing tfcaraby that tanniaa mi.iht ba ndvjpmly a ff«a tin j a iaicblel au ltl- 

p lioatica at 5J laVal. Sar.oo total nuoloic «oid and protoin - II 1 aval.3 **ra 

laoa with tannin tra&taents. Inapito ouch d ifforftic ’ tj, tho ration o f 

H & -  H s protein -  S aad tota l naolcis aelA -  H : protein -  K remained 

ra latira ly constant (ia lth  aad Mo i l l  an, 1970o). fifctith cae teAi1 an ( 1970a) 

alao reported that tho to .a l nuoloic aoid -  U concentrations were d irectly 

proportional to p ro te in  -  M concentration in  tho ruattn liquor.

Alith  and Kc Allen ( 1970cJ postulated teat calculation o f pro tain 

aynttoaia could ha a*da baaed on tha nucleic acid -  9 vain''- tit tho baetaria 

froa a particular sample. The arror duo to not taking protoaoa into account 

would iba negligible. ttaaed on tMo asawsption, tha contribution o f nloreblal 

pro tain to tungstia acid protein o f ->*11 v*a calculated (tacle  17). Tha 

mnaiauu alorohial contribution w»a obaerrad in  treats sat 1 (83.'3T») and 

alninus in treatment IV (51.14$). -he iw u lta  thus indlostod th<it la  co*> 

tro l ration swat o f tha dietary protain was aonwortod into alco iia l pro tola, 

^stiaatas aada by feith end Ho Allan ( 1970a) rorealud that 4 - 7  hours after 

reading uran and flohaeal dieta to ca lr u 90$ o f  the total -  S in tho rumen 

flu id  wac Biarooial -  Sf. 'lith fjrount r.ut seal die t alno aiorobial -  N 

contribution «m  fa ir ly  hi?h (80$). ^ut when the ratioi^jantuiaud 5 j twniaa



Influence o f t  amino on r^latem  leve l o f  ulorosrtal -  B and tungatio t o l l  -  8

lis the ‘3th

•t&bi 17

i’reataaiits t tannine Ii)
1

to)
XX

(1.25)
n r

(2 .5 )
IV

(5.0 )

fe ta l nucleic acid -  8*
(ng/100 Ml) 5.49 5.34 5.12

\

4.63
Huclelc acid -  S/parotoin -  Hb 
ra tio* 0.150 0.147 0.147 8.146
Kicorobial -  S {ng/XGO *11® 36.67 36.33 34.80 31.65
Tungatic asid ~ K ~i )® 43.72 49.09 54.06 61.89
Microbial -  8 (SjV-H >) 05.87 74.01 63.58 51.14

a ?ak«n froji tubla 15 

b ?ak*B froi* t*V»lo 16

e Valuea calculated froa nucleic tioxd -  ”  s protein -  >J ratios anti to ta l nucleic acids.



•a in tr*atas»at 1¥, \ a rg t quantities of diatsry pro tain aao«p»d Klcrekial 
attach.

Sinao tha d lgaiitib illty o f CP tract aalanad m«A ia oon*14«r*4 

nagligjbla, i t  waa o*orl®ok»(i whila coaputinj; toe ration* ntxm only EU; 

ratios® Kara taken into account. Hence ingpits o f the SC content* o f tha 

rations ba£n$ tha aaaa. too total 5 ccat«?>ti wore actually hUh >r ia aal- 

**od aaal groups. tfhia aight h*ra been jv.’ponsiblft fo r  part of the hijdiar 

protolr. -  8 eentsnts in tungstie acid praoipitatas o f 3& of (roupa.

'iha osntrl button o f aalaoad *>al -  M o  the tungatlc acid precioitste 

cannot Os aoauratoly ce&oulatod. #*v#rth»l«ii« tha *ra il*W » ini’eraation 

is  auana*i«*d ia  table ~ Id.

£~oa tha data givirn in te'ola -  I f ,  I t  ia  clear t! * *J «  ralatira 

ineronso in protein -  S in iungatic acid precipitates o f -t * fr>n* axpnrlmiatal 

group* waa aora than the inowa.ia in̂ SP content o f tha a*p<»rJjnmtal ration*.

I t  i *  *«d *n t that the significantly higher pro tain -  S leeels nbaervai 

la  tha tungstio acid precipitates o f treatments XI, I I I  and 1? >iare dua 

to ( i )  the dietary proto ii; s, othorwise aalubla and aatabollsed la  tbs 

p a ts , bitio.j precipitated oy tar.nina and {Z) the unseoouncad HP o f alaoad 

■sal ita s lf .  "'ba figurea t,-ierfn In colunn 8 o f ta’sla -18 iadioata tha 

probabla offeot o f tannic asid.
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Taj-.i. -  ia

Influwao® o f taoaina oft protain -  N content* ia 3HL

X 2 5 4 5 6 7 S

Sr*ntiwnta
"wed* 

I’roteiss-H 
in  tho 
food
m

Crudo 
protoin-W 

ijj tho ■oloead 
•Mail
<ss>

r retain -  if 
ia

proaipitaM*
(■g/lOU * l )

Group*
ooRpanad

'■4liff*r*no« 
in erud* 
protein -  H 
rolativa to 

coatroi {tead)

/•dlffwraace 
in prot*i&-8 
ra la tir* to

control 
f jSL)

Xffoot
o f

tannin* 
(7  Rlnua 

6)

T4t ie .94 0.0 43.72 X ft Xi 6.92 12.29 5.36

II 20.25 1.43 49.03 I  ft XII 16.15 25.48 9.33

II I 22.00 2.06 54.86 1 tt 1? 20.74 41.55 20.81

XV 22.87 4.08 61.89



QKiPtm n

h i

A study was eonducted to elaoidets the influenoo o f tamiaa os 

synthesis o f nuoleic solda sad protein ia  liv e r  o f rots, i a  witrs sad ia  

vivo studies in buffaloss were slae eoaduetnd to ascertain the effect 

o f tannins on ruasn aeiebellan.

In experiment 1( 30 weanling rats wars distributed into three 

groups o f 10 each ia  a rsadoMised block design, ?be influence o f addition 

s f  0'J» (group a), 2.5^ (group 3) and 5/* (group 0) tannins in tbs feed on 

fead coneuaptlon, growth rata, nitrogon md i<j dry natter digontib llity 

was invootigstsd. further BBd, t»*A and protein in liv e r  ware outlasted 

to aaoeau liv e r  function.

fha feed consulted daily on Sh basis (g ) j  w ight gain per three 

day interval (g )i m i tpm feed per stem weight gain, wapeetivuly for 

groups A, S and C ware * 20.05 + 7.6, 7.87 + 0.41, 2.73 *  O.OSj 16.66 + 

6.0, 5.69 ♦ 0.35, 3.14 *  0.07 and 16.U + 5.4, 4.53 ♦ 0.21, 3.80 ♦ O.U. 

fbe *  and 8 d igootib illtlea  (:i), reapaotivaly fo r  groups >, B nnd C wers t 

78.56 ♦  0.44, 78.28 + 0.36j 78.62 + 0.64, 73.50 *  0.86 and 78.82 ♦ 0.52, 

69.97 * 0.75. Feed caamwption in group A was significantly (p <  0.01) 

higher than in groups B and 0. The difference in feed ooiS3«»t? on between 

groups 3 and C was not significant, oi.raifioant differences were found 

ttaong it a l l  troat&snt groups ia  w ight gain (p <  0.05) and feed s sain 

ratios (p -\ 0.01). d igestib ility  did not rsvaal any significant 

difference between groups wheraas tha differences in fJ -  d igestib ility  

wore significant (p <,0.01). Tha addition o f tannins in the diet signi­

ficantly depressed feed ooamaroUon, weight gain, and II -  d igestib ility  

which result*;! in widened feed i gain ratios.
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7)m  ®r*raga lit e r  wights ( « ) i  total protein (ay); Jill ( » * )  sad

,J3a ( » « } »  JRMp'Wti’Mly f©- groups A, 9 sad G ssra i 3.61 *  0.21. 717.3 * 

4.76, 21.42 + 1.41, 3.3S *  0.41| 2.85 *  0.23, 569.0 *  4.31, 16.40 ♦ 1.60, 

4.29 ♦ 0.45 and 2.44 *  0.01, 507.9 *  2,55* 13.79 ♦ 0.53, 3.34 * 0,1*.

THs l i r r  miirht ia  group A wan 8i*sifto*,tly (p <0.05) higher t t *  in 

*rm» 0. fa* total protein Qsnwnt in group 4 was alsnifioatlj (j> <_ 0.01) 

higher than in ©tew ifroups 3 and 0. Mat tho <UfA>nneo botaasa groups 

8 sad C was sot ulgnitiamt, W*A and oonteato diffowd signlfioatly 

(p {  O.Ol) ssonrst tfea throa groups. The « « f a « )  protein £«*)* K7» (■#) 

sral 3iU £«*), rtwpoatitely for the groops A, 3 and C w »  i 198.49 ♦ 3.31, 

5.5)(3 + 0.1«, 1.40 + 0.05l 199.89 +5.14, 5.68 + 0.16, 1.49 *  0.06 «nA 

208.16 *  2.32, 5.65 + 0.03, 1.33 *  0.04 par srau o f tissus. 21ns* war* 

no significant diffwanea* in tha psrssetars atuidad osaag.it tha throaa 

groups. Tha body walgnt t l ite r  waigbt retina, protein s -S' ratios and 

pro tain i 034 ratiea, rsgpae tite ly  for groups i, 8 and 3 « »  t 29.0 +

2.23, 33.2 + 1.01, 134.9 *  5.04, 30.3 ♦ 2.45, 35.4 + 1.22, 136.7 + 5.75 

and 31.0 *  2.66, 36.9 ♦ 1.01, 153.7 + 4.17. Tftara warn no «igt»‘lfio«st 

diff*rsacua wongot tha ratios aim opt test protein * DfiA ratio ia group 

G was £p<0.05) wider than in group A oitd 8 indler-Mng

j>r©ba»ls bjrpnrtropb.f of l i t e r  aalla iojtest group. I t  r*» sppwant that 

taanlna aurtad thair harmful affaota by affecting pro tain digontibillty 

la  0 »  xsatro-iatsatinal tract and thoreojr adrsraaly affaotad llrs r  rdaa 

and growth rate.

In asp win uni 2, ia  yltro, tria ls *ara oonduotod ay tsHng buffalo 

miaan liquor through a ruasa flst<^la on s control ration without hannlo 

acid, for M solubility and »  digestibility studias, tbs subatrsta used 

was s naisa, 50 parts; gmmt nut c ~ka, si parts sod who at btmSt p=sir%
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pertu, ground into 40 wash via*. To study the influence o f  tannins on 

protein synthesis, nucleic acid synthesis! and production o f VFA, tha 

substrates uaad wero : eolluloae 0.?5 g, Star^ch 0.25 g and sanoniua 

sulphata 151 fflg. HcDou*all'8 a r t i f ic ia l  saliva was uaad aa buffer (pH 6.8). 

fo r  uptake by rusan *ic/5i?obeij, the substrata wr» prepared frost glucoae 

COO ng and epaonS.ua sulphate 05 ag. A ninaral solution containing 

oyateiiie-UCl described by buoholt j s«d 2-wrgan (1573) waa used os a 

buffer. She lavt jls o f  t-tioie add , respectively in grcupa 1. 2, 3, 4 

and 5 war© e 0, 1.25* 2.5, 5.0 snu 7.5 ̂  in a l l  tna axpariMcuta.

The h so lubility cod hi* di e s t ib il ity  respectively, fo r  treat- 

sent# 1, 2, 3, 4 ana 5 »gto s 36.7jf2 + 0.425, 43.30 -  2.63; 24.43 * C,311t 

37.60 i  2.14; 20.61 + 0.589, 30.27 + 1.85; 17.55 * 0.312, 21.00 + 1.93

and 15.30 + 0.473, 13.20 + l . l i .  Addition o f tan in s doprraudi 7

so lu b ility  end T  diso i t lb l l i t y .  fha prot A:: -  II (ag ); i '.  \ «  (tag);

A'A -  S (agj as-4 TVFi (rsrrq) (a l l  M r 100 a l) roap^CvUvoljr •'or 'jiaar.ta 

1, 2, 3, 4 nd 5 t»ro  s 30.15 + 1.274, 2.156 0.10/ , 0.755 + O.C54,

15.46 + 8.315} 23.84 + 1.021, 1.565 + 0.301, 0.561 + 0.0?5, 12.34 + 6.194} 

18.59 +0.582, 1.185 + 0.046, 0.426 *  0.021, 9.38 + 0,425; 16.27 + 1.318,

1.00 + 0.047; 0.337 + 0.013, 7.29 + 0.359 a”d 74.61 + 0.271, 0.86? + 0.034, 

0.290 + 0.036, 5.49 + 0.235. Addition o f t«j<nlnrt a3.mificantJ7 (p <. O.Ol) 

dopruaocd a ll  the penatnstarj studied and in trosirrnt 5, f ’o leve ls  wart 

acre or le s t  tha sane < s in 0 hour control complete inhibition

o f rcioobial nwltiplicutlon at 7,5^ t-sanio neid la  vo l. H e iflA - T s 
protein — H, ISA - M s  protein -  5 and total m c le ic  -'Cid - V s

protein -  H ratios respectively fo r treatnanto 1, 2, 3, 4 nad '5 vara t

0.072 + 0.0018, 0.02$ + 0.0025, c.098 + 0.00150, 0.066 + 0.0018,

0.023 + 0.0045, 0.089 + 0.0022; 0.064 + 0.0018, 0.023 + 0.00084,
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0.007 + 0.0024} 0.062 + 0.0016, 0.021 *  0.00077, 0.082 *  0.0020 *aA 

«.,d 0.058 + 0.0013, 0.020 *  0.00055# 0.073 + 0.0016. ?be ration w »  

narrower In control giroup when ooaparaa to tannic aoid groups,

tfith ■ng'ixAv to 32 upVdco by ra*»n aiMobea, *  progyaajiTs da-
^ 32craao* was observed with incroaia in  tannin eaacontr ition. f  uptsfca

(ag) par 100 a l wmnxstivsl'* fo r  .jroapr, 1, <?, 3, and 4 *«f® s 2.640,

321.835, 1,20? and 0.52. In ppnujs 5 t ! are wan »as no * 1* opiate!. Vjtnnijsa 

dopreaead nioroMal HJltipllaation iitdlraot''y by aatelag the protein 

source not available dua to itJ  preoinitntion. Siroott hrraful e f "sot 

was alac peiaibla on aicrobea, aspoclally, e t hi;»Har cono£mty«ti»£.» o f 

tannins in tho sodia without any pro w in  aourej.

In exjwrlarant 3, four adult f ia tn la tr l ?#*scle buffaloes wore 

rnndoaly dieiriU itctt in  a »o >ara d* aispu Tito i-Mat'-an ta a, 11,

I I I  and I?  iwapcctiT’ ly  contoinod 0, 1.25, 2,5 sad 5^ tannin* Male 

available fro* 0, 14, 26 and 40<J »als»>d ncol in tha rftion . Sn 

tr«atnunt IV, 1.436-> purs tsjsnlc so li waa nlso added to gat 5"* tatetl 

tannins. The 2CP and SJjh contents w : «  approxiaft'sely 14 and 7J >> in  a l l  

tlia ration*, "bo e ffe c t  o f  tannins to fasdw «aa d«t«®nlBod throe r tha 

leve ls  o? protein -  H, b i t -  b, DHA -  8 sad TV.'/,.

Tbe protein -  « ,  Wt‘ -  H and d « j  -  S lavaln (a l l  in tu; p_ar 100 uljf 

e f a * ;  «M TVS', leve ls  iaoq/lOJ s i of SiL), resp ec tive ly  for troat- 

aeuto I ,  I I ,  I I I  and IV *»ro s 43.73 + 1.(13, 3.86 + 0.134, 1.65 + 0.053 

9.59 + 0.205s 49.087 j  l.jf912, 3.75 *  0.H 5 , 1.59 + 0.057, 9.43 + 0.219} 

54.86 ♦ 1.850, 3.68 + 0.089, 1.50 + 0.041. 9.20 C.1S6 and 61.39 + 2.050,

3.26 + 0.097, 1.37 t  0.046, 8.48 a 0.283* ^rofcoin — i- le v e l to tr^atsifmt % 

was j ig n ific - jit ly  (p <  0.05) loasrt ian to ra'ions 12, I I I  aid 1/ tiara
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» « *  a yregrtiwwl'M and altniflcant (p <. 0.05) ine?**aa in order o f treetaonte.

H«A -  K and ~VJFA leeels In treatassi 1 wars sigeifieaJtly higher (p<0.0l) 

thaa in treatment IV. 5Ka lawaia ware significantly laaaer (p<0.03) la 

tre street I I I  than in treatment 1 and again lowor in treatment I f  than in 

treatment I I I .  Suelela *oid -  8 s prot*in -  It ratio• in <3S1* rawpeatively 

fo r fcreataanta 1, XX, XXX and IV war* : 0.135 + 0.0012, 0.108 + 0.0030,

0.053 *  0.002$ and 0.072 4 0.0011. The ratio in trsstownt h waa aigaifir. 

oantly hi<ii!«r than in troataante Xi, XXI and XV. The differences aaeogst 

tha four traataenta aura significant (p< 0.01). Addition o f tannins in the 

rations resulted in an Increase in protoin -  8, but progressively depressed 

tha »«HA -  it and SHA -  9 levels with lass production of I f f * ,

Sttrthar la  axperleest 3, tha protein -  If, SHt -  8 and -  H owe- 

tent* o f baetaris separated frc*-dS< **re rdro dstercined to ascertain tha 

affect o f tannin a onSSA - H i  protein •• Sj SM1 - S t  protein -  19 *nd total 

mala it; said > protein -  3 ratios. Protein -  8 (ag)j i£U -  8 (n*)j and 

S&* -  & (mg) in bacteria separated froa 100 al -Hi, respectively fo r  traafe- 

annta I ,  XX, 111 and XV ware s 23.95 + 0.571, 2.5® 4 0 .® , 1.204 + 0.03$; 

23.71 *  0.627, 2,296 ♦ 0.062, 1.180 + 0.019j 22.79 * 0.590. 2.230 + 0.044, 

1.111 a Q.059 and 20.91 + 0.544, 203 + 0.046, 1.010 *  0.053. ftrotein -  3, 

SKi -  B and Slid -  8 levela decreased as levels o f tannins in rationa lit* 

oraauad. 3ut the differencea ware significant (p<0 .0 l) only Uetwvan 

treatwmt X and XV* SHi - B e  protein -  S, Ad total nucleic sc id -  S 1 

protein -  B ratios respectively for traataenta 1, 11, 111 and IV were i

0.099 + <3-0030, 0.150 a 0.0027s 0.097 + 0.0023, 0.147 ♦ 0.00291

0.096 + 0.0024, 0.147 + 0.0017 and 0.098 *  0.0020, 0.146 *  0.0025. Tha 

difference^ in  tha ratio* aaoagat the different treatments wars not 

statistically significant. *)i» addition o f tsnnltts at tha law ln  triad.
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had no aifnificunt influanco on tho nuolalc acid • < )  pro tain -  8 ratio* 

in ites bacteria.

fro* tho vnlisa obtalnad for nuolcio aoid -  §  and nuslaio aoid «. 3| 

protolc -  a ratios ia  separated bacteria, tha oiorobial contribution a f 

protein -  S to th:? tungisatio aoid praclpltate o i calculated.

Sfeo Taluaa obtained aore i 85.67, 74.01, 63.53 j4 for traatawnia

1,  11, 111 and XI raapectivaly, Tim tannins present in  the feed partially 

proteotad tho protaina frea  microbial attack and hmatt tho contribution 

Of diatary protein -  a in  tha SSL imreaswi. ^i»£LtaMoujtly tha quantity 

o f  nierohial protain aynibaaia daoroaaod dua to tho llaltetioon iapoaad 

by tannine on Microbial Multiplication.



ftaggBtf. gQHeMsioaa -aa KicoKPattimons

1. Incorporation of tannic acid «  2.5 and 5 percent in tha dial vas 

harmful to rata. Tannins depressed faad consumption, weight *aia 

and ayntheaes of protain, H!3a and 984 in liver tissue. Visa harmful 

affects of tamiinu could be due to ita interference with digestion 

and absorption of protaina and aaino soldo respectively.

2. Addition of tannins in tho ia  vitro Media without protaina had 

profound dapresolya effects on Microbial multiplication. Tanal* 

acid in «  natural dint dajsreauod fi -  aolu'eility and £8 digestibility,

%  Salssad asal in tha ration at 28 percent lovol and very littl*

deleterious affact on microbial multiplication, Tlva percatifc tannina 

contributed by 40 percent unlaced w»*l plus 1.433 percent adi.iad tannic 

acid significantly depressed Microbial activity. The proteS»  -  # 

contents in rumen liiptor froa tannin traataonta aaro higher when 

compared to control, whoreao I® A cantanta vara leaser ia tannin groups.

-Tha tannins proteotad tha proteins iron microbial sitae* in 

tha ruaen eni hones tha availability of protain* in the Invar digestive 

tract for engyaatio digestion wea higher. In tho present investigation* 

it  has been found that aniseed meal upt 20 percent had very ,tittle 

haraful affect on Microbial multiplications. Hones **laead meal, a 

cheap agro-industrial by-product, can he incorporated upti) 8ft* in tho 

ration with bensfit. Sut it  twedo treateent for tha removal of tannine 

/for uoo at higher levala.
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