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INTRINCTION



Adulteration and misrepresentation of meat are
conmen mxladies affecting the meat trade and indusiry
in India. On an average 25 to 30 percentags of the
sditle meat sold in varlous parts of India 1s adulterated
(Jacob, ¥376). The probadle nause of gush malpractices
ean be alttributed to various Teotors like preferential
denand of neat, cost, religious tabooe and the innate
tendenoy of oertain unscrupulous traders to anase
wealth through 11legzal praotices. Acouwrate identifi-
aation of adulteration is mot easy for the consumer a8
it invclves tecimiques to e practiced only in the
1laboratorys

In India sdulteration is moetly done in ohevon
{Bomt meat) and mutton (Sheep meat) with boef having =
low prics, As the price of chevon and mutton 18 growing
day by day, there 1s proporticnste increase in their
sdulteration ss well.

Various methods of idemtification of meat of
dirferent spesoies based on snatomical, physioal,
chemicsal and sarclogical differences have bLean desoribed
by seversl workers (Zmpisn and Buck, 1551; Heln gt al,.
1574; and Sherikar gt al, 1979). However, the result
has baen variasble and often specific oonclusions have
not been obtained, Of the differsnt tests exployed



2

serologionl taota hyve L rn found to give Jore accurats
res.lts, For idest’“iention of neat, variocus teot. like
“laotrophoreeie, Thsoive laert:griutinatzen iohlbition,
eaci-itation, Cel-diffusion and Imounc ndecrbant ehro~
uricsraphy have been sopxdoyed. “ut rel-diffueion and
rrecinitation tests Love advantage over othors as they
eo 1d be conaucted In the £leld labor . tories with sinnle
equi,nents ond the reaulis of gel=diffusion test co2ld be

kept as & yeoord of svidsnoe.

Voluminoue data have accumllioted on the rosults of
{rvecti tion on the identitiontion of beef as a soperote
entity, over the puist $we decades, bat the informntien
fron the zvailable literature on the differentiction of
sutton fron beef 1s very iilitle (Shwwuzam nnd Ranganatosn,
1972)e S0 for 10 work ssema to huve been dona in Jeriia
with the object of ildentlfying the meat of ary spocies.

flore than sisty per ceant of feralitces are neat
enters and perforce the denand for meat ie Lipgh {(le-ort
of the atady grous apnolnted by the Governzent of Herala,
19712), Anong them o sizmable grows have proferentisl
demand Tor cLavon/mution over beef for sentimentol

reasong, nder cuch eondiiions, adulserntion of oieven
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with beel is rannant im Feraln. Tae administrators
therefore, nave the reorrnsibllity of ensuring the sunly
of madulterated moat ond to anfe guard the interost of
toe cousunersg, Tils can be done only by nethods vhich
will help to identify the mert of diffarant erscies of

aninals,

jence itue prasent study was underiaien wiibk §ie
obiactive to évolve an engy cnd Sulitoble metiwd for
identificniion of sdulteration of cheyon with beef follcw-
ing serologieal mothod -nd to docide the minimun Jdetesi-

able proportion of adulteranis.



REVIEW OF LITERATURE



Adulteratisn of meai has boen a nrotlen for
centuriea, The Iquine Meat Inspeotion Aot of 1320,
enacted by the United Ltates Departient of Agriculture
wes intented for prevenmtion of ndulteration of neat
{(Bdelmann et ol. 1943). laws were ensoted to prevent
fravdulant prootices in meat trade in inme City of
Florence as early as 13th and 14th centuries (Trndly,
ot al. 1966), Various tec: niques hove been adopted for
1dentification of the specles of anical froa whico meat
was obtalned.

According to Faplan and Bupk (1951) the identifi~
cation basad on phyoleal cheracteristics and chenioal
tests are often inconolusive. lelm st gl. {1971} srated
that the choealeal teste emrloyed for the identifiecaticn
of mest have aerious dleadvantspes in that tl.ey are too
tine consuning, iasconclopolve ond not seucitive ecoocwh to
detent lavel of adulieratien thst might reasonably be
expected to ooour. Ooerdior ef al. (1979) nave alsc
obaserved that difforentistion of meat based on aratonieanl

axnd cienieal ohrracteristics wors inclunive,

Eqelmenn et nl. (1943) recorded that blological
method for i1dentificction of ment deserves groatest
eonslder - -tion. lhny vorkers uave observed that more

reliable results were obtalned by using tecuriques onsed
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on imrunologiend retetionfleveld, 19923 'Rlustoolk,1953;

Peneo, 19553 Mercaomi and Tacker, 15671,

Tae pracipiiction test bue boen regarded as a
procise and sultcble teet by faplan and Duss (1951,
The test is baced on on im unological ra<ction where in
the combinstion of an antigen and antibody causes visidble
agarecition of pr elnitate, rcoonad and Tniory, (195952
aleo recomrended the pracipilation test as a msans of
identiflcation of mest In resnect of tho spsciesn,
drendly et ai. (1965) stoted that thme procinitaticn tist
was ideal for the detection of edulteration of meat, Tae
precinitotion test wos fownd to glve easisgy and movre
rclioble results in differentiation of msat (lereiant and

Packer, 1967,

While polintins out tue offiziency of presipitation
taat in 41 tincsishine nloced npeat, nany woTIers  awo
atted that the test wos gnecific except for closoly
rel-ted epeates {Troom, (1947); Homann, (1947)5 VYeltz,
{1952); Cinz and Yadaw, (1962}; Nelzon, (1977) and
Famiyama g al. (19783}, Faboudl and Jasdzweed (19660
rororted that the presiniiatisn teat ecould ba enployed
successfally only vwhen tne proporiion of aduliernt meat

in the mized sanrie excesded 25 per nent,
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Among the gerolopical topto, pel=diffusion teat has
been found %0 bo of preat value in the identificauion of
neat eampies {Pike and Edward, 19573 Scholot foldt and
Hannd Simon, 1960). In compurison with tube teot, sgor
gel=diffusion methed is advantagecus since it could be
preserved as & pernznent record for svidence (Piie and
Biward, 1357)e According to Heever, (1962) gel-diffusion
test wvas found t0 be useful for identification in
"Biltong" {Air dried strips of meat)., Ihornton and
Gracey (1974) observed thnt gel-diffusion test co.ld be
etployed auccescfully for identification of meat momples
hented to 80°C for mot more than 1 minutes. Acoording
to ronti ut al.{1978) electro immunodiffusion and orces
over electrophoresis do pornmit identiflication of the type
of meat used in products thot have besn heated to 80°C
or 90°C for two hours.

Aecording to Sarvey et al, (1979) osrtnin varieties
of rabbits like Newgeland and Duteh hreeds ave considered
$0 ba the beet for the purpose of antibody production and
bioleoglonl varinticns can be minimised by propsr nenarge
ment during the experi.ental work. Fatsubl and Imaizund
(1968) have establiched thot the epsoies specifioity of
antiesrs produced is depsn snt not only on mode of
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Immuniastion but eloo on the individunl wvariztions rong
ths rabbite for their onpacity to produte spscies apaciﬁc’
sera wiich 1s not uniform,

Deragondo and Bordnsr, (1943) used animel serus os
antiren, MAocording to P oom,{1943) alim praoipitated
serum a3 antigen gave .:i:-h titre 2nd more specificiity for
the gutiserwn, Weits, (1952) confirmed the superiorlity
of alum presipitated merumm as antigen. ZHrandly et al.
(1966) recomiended alum precipitated merus for tbe product=
jon of high titerad spenific antisors in rabbits. Haplan
and Buock {1951) uged horae serus without ireatment s
antigen, Plnto, (1961) used aloohol precipitated serum
protein as antigen, Hateubi und Imaizumi (1968) found
that heat inactivated sera and sutcoloved sera yomsesc
snticeniocity.

Bolin, (1951) reported that a meat extraot was
better than serum as antigen for the production of
hyperimmune serus, Omwald, (1953) demonstrited that
anticodles could be groduced againnt the desired sp=cies
using alim precipitated muacle extract as antigen.
depan and Melton, (1961) obmerved that both muscle
sxtract cnd serum of the cans specigs could be uesed Tor |
obtaining antiserum with high titre. Shunmugas and
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Banganathan (1972) used equal quantities of aqueous
sxtract of nusole and sesyrur of reapective aninals as
antigen to prodice antisera to differentiats betwsen = |
mutton nnd beef by tubs pracipitation test. Herchant
and Packer(1967) reported that the saline sxtract of |
ninced meat way better antigea for the -gre-dfaotign of |
antisera, Actomyosin from f{rozen meat of different |
species vere umed as antigen by barneoke and Saffle F
(1968)¢ They have also recomnended freage-dried
skeletal munole extruot with sdjuvant as antigen,
Salt soluble muscle proteins vere used as autizen in | g
cnse of spolled meat by Margitic and Jay (1970), Sing
and Tadav (1962) used plamma s antigen. :

Ostertag (1934) obmerved that subcutaneocus injection | ;
of entigen waz badly tolernted by rsubits, DeFacondo and |
Bordner (1943) reported that antiserum could be produced |
by innoculating healthy rabbits either by subcutansous
route or by intrs venous route. Proom {1943) advocated |
the intre muscular route for the injectioni of antigen for "
the produeﬂén of a high titred eetum in rabbite. Spiﬂiﬂ.(i!:
anti horae serum wea produced in rabbits by intra '
peritonial vouts of injsotion of amzj.gun by Clensberg( 1948)*.
He preferred this route of injsotion because of the npm
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shsorption of the subgtance from the peritoneum and

dus to the fact that the tispus saturatich was only
plightly lowex than intra venous route. Ihe methad of
sholoe for projuctien of algher titred sormm in rabbits
wvas by rapeatesd inmoculsticns of slum precipitated serum
by intra susoular route (Zemsgt, 1954).

According to Frocm (1943) ns the course of
irmuniention was repsated there was a corresponding
inorasse in the titre of the homoclogous antibody and &
deorense in the specificity of the antiesrum and a
bighly sensitive sntiserum could only be obtained at the
expense of apscificity. Orsadusl fnorease in the guantity
of antigen per injection is eafer for immunisation
(Cokn, 1552}, Mushner and Xaplan (1961) reported that
intense immunisation tends to provoke develo-ment of
strong sutisera wiih lov epecificity because 1t elicited
the produstlon of large quantities and varieties of
prseipiting to a moximum nunbsr of both antigons in the
lmpunisation sixture .nd antigenio determinmunt groun on
wach populetion of antigen. 3Joetarjo (1964) obmsrved tiat
Kepion 2nd Buck sethod of muitiple injestion prodused
antisera wiih less speoificity whils Proom's method
proved to be superlor as it prodwced antisera with high
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specifioity, Hatsubl and Ivaizumi {1968) obsarved that
slum precipitated raw beef extract falled to produce
antivodies in rabbites, waersas similsyr treataent with
horse meat was puccensful, s recomuended inaotivated
bovine serun as & goed antigem to produce & high titred
antinsrua in ratbite, Varnscke and Saffle (1568) reported
that the rabbita vien repeatedly injected intra peritoni- |
ally with two ailli litre of saline extract of muscle
containing 10 to 15 mg of protein per ol, they failed j
to produce hyparimmune serum capable of reaoting with
homologous antigen in ~el-diffusicn test. i{le recomended
intra suscular injection of freeze~dricd skeletal muscle
extract with adjuvant for the producticn of specifia sera
against saline extr:et of the rusole, Christian (1970) “
pointed out that wian o rabbit wam injected vith nore
than 10 mg of rotein as antigen initiaily in Freund's [
adjuvant or saline, the level of precipitine produced wus
nil or low due to over immunization, Voen suall quantities
of protein (one nicro gran) in saline wae ndministered it
resulted in undor fm-undsation, f24ling to producs the
desired precipitins with inierference of non-px’nuipitaung‘
antibodies produced,

According to Furaingsr (1964) a high degree of

b



"

eroes~reintion ococur betwoer myomsin sf specles within
the olasa, Cherikar st al. (1579) cbuoerved that inapite
of crose=raaction, the percloglieal method ¢o 1é be
euployed for differsntioting mests of various specles,
by oaleuloting the ratio of Aiffusion coefflcient.

Pante (1361) stated that the cross-rescting anti-
bodies could be remsved ty heterologous sera dy addition
of 1 in 200 diluted heterclpgous serum to three parts ol
hyperiaoune sarus, mizing i1, allowing to stend for |
15 ninutes and centrifuging at {4000 rototions per minuto
(Papelie)s Thizm tacanieue lo effioient to render the
geray upscles specific, The mothod advocnted by
Hofesze et ale (1961) wua the 31luticn of the sutls ra
to 1 4in 1000 for the rencvnl of crorsg=roacting antibodies,
According to Swean (1963) drisd antisen cpuld be ugsed
for abacrption it order to incremse the efficiency with 1
an 2dded advantogo that 4t will not result in undus
d1lution of the antimerus. Hochweld smd Tiorbecke (1962)
preferves t.e use of absorbiny antigens in small
inoremonts in contrast to adding large amounts all
atonce, since the formor mothod sulancsd the performanoe
e2ficionoy of the serwm. Varnecke and Caffle, {1068)
recorded that the crose-raaction ¢cild be removed by
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sbaorption with sonll amound of freege-dried antigen of
the cronu rexcting opsciwen, by ndding apyroximately O mg
of fresme~dried antiren pcx ol of the antiserwm. She
nixturs wan shaken thorowshly at room tsmperature and
kopt for four hours und placed et 4°C for 14 hours. The
antiserus wag centrifuzed al 2000 repez. to rezove the
precipitate containing cross~rascting antibody antigen
aomplex, Pragad and MHisra (1978) made an sitempt to
renove cross=rasoction by treating the cera with “rivanol',
But they failed to nchiove the target, rosulting in less
of apscificity evon to hemologous sntigene,

freparation of apcolieg specific sera wep sttenpted
by cortain vorkers, ZFetoubl and Imsieumt (1968) prepcred
species ppecific antisera by using heat treated porium as
antigen in robbits. Thelr opinion 1l thet precipitation
test could be employed sycceaefully only when the proportion
of adulterant mest in the mixed samnle excaeded 25 per cent.
Helm gt al. (1971) uesd gamms globullia imolated from
rabbit entiesrus for raptd detsotion of homologous antigen
after subjecting it to Dent treatmemt {(56°C) end found a

aatiofaotory method to svofd orosserezctions.

Chase (1967) vtressed the nwceselty of prevemting
heenolysls during collection of blood for serus ;:rmimtioq‘;
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Strong heemolysis results in guick enmyse degradation of
immunoglotulin on storage. According to him aterils
imoune serur with good tiire oan be kept at 4°C for nore
than 35 years without loms of potency of precipitin.

Yan Orden aud Trifers (1968) observed en izcreace in
antigen precipitating capacity of caicken asra during
storage at 4°C, Chace (1567) fo.nd cnicken cera should
not be frogen #a the presipiting will be lost. OCrowle
{1573} hes peinted out that none of the ocommon mesns of
presarvation such as refrigevation at 4'C, freezing and
lyoppilisntion oo 2d be ralisd upon to prevent changes
in precipitin titrs, then siored seoptioally or with
precervatives, sone sutleera maintein activity for months
&% 4°C, while some ratbit preacipitine lose thelr antivity
within 12 dayss Ue also observad that precipitine in
huan anticers sgainst sycobaoterium can lome 2oitivity
overnight. Weits (1552) reported freese~iried oexrn Omn
be kept for iwd years st room tempsralure without
eterioration,

Crowle (1973) recommendod the use of aither Horthiolat"-
0,0001 per centy Bodium apide 9,10 per cent, phenol 0,25
per cent, Henwetionium ohlorids twa per cent or a combins-
tion of 0,05 per ceni sodium awide end serifiavine 0,09
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per cent or 0.2 per cent Hethyl paraben sud 0,02 per cont
Ethyl paraban ez precervaties for antiserum, He has
omutioned sgainst the use of merthiclate for precervation
of snilsers, as merihinlate aontains aromatic group whiloh
will ast agoainst antibodies preduosd using haptens oonts.ln-i
ing phenol group. 3Zince many of these preasrvoiies cmr;ta.ll:t‘
appreciable amowmt of nitrogen, estization of protein by
dezermination of nitrosen content Lecones unroliable,

hocording to Iibbey (1975) & good precipitsting
sntissrum ghould show a very definlte ring formation when
layered st the botten of a 1 ¢ 500 dilution of the
eprrasponding antigen and oo reaction with & 1 4n 50
dilotion of the sarz of the unrelated species, Aopording
to Garvey et sl. (1979} a positive reeult 15 . indicated
by the development ol a sharp ring at the interface of thn
antigen end antibody, Glensberz (1548} pointed eut that
2 high salt contant will upset the procipitstion reotion
and more than three per cent salt concentration was not

advisable for the condunt of the test, |

Foraption of previplitation lives in any .tm«.modix‘fuaioln
systen wvap highly dependent on relastive conceniratlon of
entigen and oatibody (Futenterg et al, 1576) Gal-du‘fusiém
teat involves pracipitatlon recotions between antigen and ‘
antidbedy in & wenlisclid rovher than a fluid sediwm,. FHoth
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antiren and autidody are precent as solutions in
sepsrate wel s in an agar coated plate (Garvey et al.
197%), Iomune diffusion medis include mgar, acwrosd,
celluloss acstate, polymorylaride and gelatin in the
deersasing order of popularidy {Crowle, 1973), Some of
tne advantoges of agar reported are theat it forms
tronsparent gelly, it ie mesrly inert, 1t is sosmpatiadle
vith many different buffer ayctems, can be# prepsred at
saveral concentrations und oan he easily washed firee of
most nonwresoting constitusnts of antigan and sntibody
eolution, The major disadvenisages of sgar ars ithst
baaic dyes cannot de used with dasic antizens, it forns
ocnaplexes with lipowroteins ani cause strong elentro~
amosle, According to him agsr at concentration of oue
to two par cent 1s smployed uvaually for immunodiffusion.
Though agar oan bs used immedictely afier 4t has gelled,
ripening of gel zor severzl deyse is recomrended in order
to inoremse the sensitivity of the test (DsCarvelho,
1960}, Jordan end ihite {4965) Lave recoemarded the use of |
agor in concentration betwoem 1 to 1.5 por cent in caszen
wiere gal need not be menipulonted after it hss been cant.
4% two per cent agar, dfffusion rate was elowsr ang
seneitivity began to drop. According to Crowle (1573)
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the oomon solvent for immuwodiffupion test fo norual
seline usually buffered to near or &lightly alksline

rHe It has alac besn stated tnet teet conditions like
low galt concentirailion, high salt concentration, prasence
of fons likes barbitel uhich tend %o insolubilize antipen/
antibody increaces the aensitivity of the test but
inoreaces noo-gpaoific precinitations. Halpern st al.
(1961) have recomtended maline, wesker than the physlo=
logioel sallre unen rabblt eudiserum 1z used, for stronger
end quickor result, Ogerol and Jilverman (1869) have
reportod that bovins, ovine and egquine antisera funotion
better in high salt soncentrntion than in the onse of
noraal saline, The influence of the conceatrstion of
godium ohlorice on agny gelwprecipitation test was
determined by Jordan uni Tnubb (1962), Ihay were of the
opinion that eight per cent sult concentration was
necescary for the detection of thrashold smount of efither
antigen or sntibody when ouicken sers ie used,
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In the present atudy for the produstion of hypex-
imaune sera in rabbits, the method adopted by Froom
{1943) wae followed, The method advooated by lurnsoke
and Saffle (1968) was followed for ebsorption of the
hyperinsuns sera with modifiention.

Babbits,

Autisera wus ;Mud in rabbits (Oxyetolagua
cuniculus) meintainsd in the laboratory., Sizteen
adult healthy rabdits, welghing approximstely 1.5 kg
vers randonly selacted and kept under obeervetion for

one week. Ihe robbits were divided into two grouns of
eight each (Group A and Group B)., Babtbite in group A
were jmnunised with beef and rabbits in group B with
cheven, Fach radbit was marked with differcnt ccloursd
dyes for individval identificadion, The rabibits ware
naintelned on & balsnoed dfet. Initlelly ascorbic aoid
{One Coiiu tab: 50D mg for 16 rabbits) was edministersd
in drinking water for three duys in order to boost

the antibody produdtlon power as suggected by Mucillo
{1540),

Preparation of Antigena.

Tresh sazmples of beef und chevon were collected frov
Hunicipal slavghter house Trichur, Beef and Chewon wers
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minced separately and triturated uith normsl szline in
the ratio 3 1 5. e triturates veore kspt overnizht in
the refregerator (5°0) with ocusssjonsl stirring to
fzcilitate sxircotinn of mussle proteins, Ime following
dsy the triturates vere Iiltered through two layers of
sterile auslin cloth and the filirates were trunsferred
to morew cap'id vials of 10 2l cspacity snd storsd in
deep freeze (~20°C), Thir was ussd later az antigen to
imcunise the revrits, Through out the procedure mensires
ware Laken to nvold contaminution of the antigens with
wicro orgenisess Soluble protein contents of the sxtvoct
ware estimated by Tluret method (lornell et al. 1943),
Fortion of the aniigens were freese=~dried, sapuled and
storsd in & refrigerctor to use a» absorbant to elimirmate
sross-rezeting antibodies in tha sera,

Antisers.

Inpunisation: Zach rabbit was administered indlally

three milliiitre of the fresily prapared antigens contsin
ing Q.38 mg and 0,50 ng of wotein per ml of deef and
chevon extract respectively by iatra paritonsal injection
using & 22 gaoge needle and syringe, Subssquently four
injestions wore given af ragular intesvols of four doys
with 4 ml 5 ni 5 ol axd 5 £l of frosen aniigen respectivelv
after thawing wd painteining ab roon tenpercturs, dThe
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site of inlection was chenged alternatsly to minimise -
tisawe damepe and otrain, After the ihird injection, teat
bleeding vas dome to assess the development of antisera
by collscting small quantity of blood in @ test tube from
the ear vein by scarification with & aharp tlade. The
blood waz allowed %;u' 010t and the asruz was separated,
The sers were tocted sgainsi corresponding koown antigens
for the devclaweﬁt of visible reaotion in the form of
precipitate both by tube and gel tests.

Harvesting of stra.

On tenth day afber the last injeotion terniml
bleeding was aané_ bty mevering the varotid arter:, after
cchanicsl stunnings The aninals were bled after fasting
for twelve bours, The blood was colleoted in clean
sterile 100 nl conleal fineks, Trecantions wers taken to
prevent hasnolysie, 7The collected bloocd was kept at room
temperoture for three to four hours, Afiervards ths clot
was rinoed with & sterils glmss rod and the conical
flasks were kept in the mafrigwainr (3*C) gvernight for
shrinksge of clots The supernatant gerus was decanted
pocled spocies wise, oentrifured snd collected in sterile
i&hw; Herthiolate was added to obinin e final concen-
tration of 1 in 10,000 to prevent funzal grovih, Dhe



20

sorum thus collectad was tested with kmwwn antigens
(Chevon and Bsef) to know its opesificity.

Two sete of both goat ond beef hyper immune gera
were token in tubss and preservsd at 5°C ond =20°C to
sveluate the effeot of storage wnder the above tzmper~
atures on the potency of the mers.

Avporpticn of mera,

The oress rencting antibodies wers removed by the
method adopted by Warnecke and Saffle (1968), Omall amount
of freore~dried antigesn of the cross-roacting spacies wos |
added. (Approximately .0 mg of the fresze-dried antlren |
per ol of the antimera), The mixtuwre was shaken thorcughly
at roon temporature and kept for four hours and planed at
4°C for & hours, The antimerun was centirifuged at
20300 r.p.ms for 5 minutes to reuove the precinitate
containing eross-rescting sntibody antigen cemplex. The
aboorbed serum wae teated with homologous and heterohgoua‘
antigons (Chevon and Deef) to ascertnin the spscificity.

Moot saaples.

Zeefl apd chovon samples were collected from the
Hunieipal slaughter house, Tricnr, In order to mask th
ldentify of the samples, they wers false nusbered by the
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departzental ataff, Such meat was used for preparation
of antigene for the teets, Faline axtract of meat weve
prapsred a3 nenticned earliier, Zeeldes beef and chevon,
s few sazples of autton and buffalc meat wers also
collected to find as S?‘mntbtr the presence of these could
also be dstected by the test smployed.

Bxtraot of aived ment samples consisting of beef and
ohevon in proportion 50 * 50, 25 1 75, 20 1 80 and 15 ¢ 65
ur well es chevan and beaf in the ssme proportion ag
uentioned above were alse used as antigens. Antigens from
buffalo meat and chevon in the proportion 20 : &0 wae al:ol
used for conductiug the tests. Saline extract of buffale !
neat and mution were used againet beef nud chevon antiaera’
to etudy crose~renctions if any. Tube and gel-diffusion
tents were condunted wsing various eniigens and aboorbed

goat and beef gntisers,
Tube test.

Clean agplutinaiion tubes were usad for this test,
Erepared antigens we-e ¢lluted to 1 in 10, T 4n 50 and
1 in 100 vith normal paline, Approximately 0,05 ol of
the beef and chevon sera, wers iaken in separate tubes.
Hgual quintity of the antigen was ovarlayed carefully
over the vers svoiding mizing, Simultansously saline and
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serum conivolns were aset, Obssyvarion was cads ot
frecusnt intervnis for 50 minutes,

Cal=-diffuaion tost,

Toble agar (DI¥CC) one armn mnd roranl galine
solution 100 ml wers nixed and boiled in & confoal flaak
for the agar to molt and diespolve, Melted agay wme poure
into Patri Aishes 4o get a thicknese of 3 mn for the agsar
ke Petri dishes wers proviously conted with 1 per cent
agar in distilled water, to yrevent sespige of the
resctante, The dpar woe allowed to wolisify. 4 templinte
vas prepared to mavk welle in the solidified sgar in swoh
& way that thers will be one ceniral and eix paripheral
wells eguidistant =i five milii metyve apart, having &
dianeter of four nilil setre, Ihe wolls were made by
placing ihe petridish over the template, using & sharp
glase tube with four nilll meire outer dismeter and by
aspirating the gel inside the well, For the sske of
convenience two sets of wellz were preparsd in one Detrl
dish sufficlently apart. The central wells wers charcad
with 0,05 al antiserva d wiripheral wells with came
quantity of antigens,

Ag the twisls sosducted showed #uot dilutiosn of
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antizen 1 in 10 in the ocaze of single meat amd
wndiluted in the case of aixed meat gdwver betier
result in gel=diffusion text, this method wss followed.
Serma nd saline ¢ nirols vers alsp sete A plece of
filter paper nolatensd with diatilled water was niased
urdsrnesth the cover of the Petri dish to prevent
drying of the gel, The Poirl dishes after charging,
were plsced in & refrigerator (5°C) aund observed &t
intervals of 42, 18 and 24 hours for the develoyment
of 1iuses of preciplitation.



RESULYS



Rabbite:

Buring the course of experiment five rabbiis from
group A and two rabblis from group B dled at different
periods on ascount of paritonitis/atresm.

After the third injection end by 15th day after
initlal injection all rabblis developsd antibodies at
detwotable levels when teet Llaeding was conductesd, The
gera obiained feom test bleadling was tested against known
antizen in gel-diffusion fest, Ihe line of precipiiste
WRS ;gﬁpreeiabls (Pige 12,

Tosts to detect cross-reaction:

Cross~reactions were noticed in both tube preciplia~
tion and gel-diffusion tests, in all trisle, Positive
rezults wars obsarved when ths tcat was condaceted using
bael entigen snd hypsr immﬂ gﬂat antiseras Similar
results wore obtained when goat tissue antigen and hyper—
mmune beef tisauwe antisers were used, Buflfale auntizen
gave a vositive reaotion with both antigoat and antibveef
byper imsune sera. Similarly mutton tissue antigen
reascted with antibesf and antizoat hyperimmune soera
(rlate - Fig, & and b)s
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Tests with antisera absorbad for removsl of
eross-rescting antibodles:

It wes cbserved that antibeef gerum sbeorbsé with
goat antizen gave positive result with bsef anipen
and negative roauit with goet sntigen in tube prsoipl-
tation snd gel=diffusicn tests, Similarly sntiesuat
serim abaorbed with beef antigen gave positive results
with goat antigen but not with boef antigen (Pig, Il).
Buffale antisen rescisd with the abesorbed ssra in the
sane maxncr sg beef antigen. Muiton antizen elicited &
positive reasotion with antigost serum abmorbed with beef
antigen and negative result with antibeef nerum absorked
with goat antipyesn,

Identification of Heat Cmaples:

Tabe test: Among the diluled sntigems used for the tube
test 1 in SO appesred to give olear ring of nrevipltate,
Of the 50 samples of meat tested using 1 in 10 and 1 4n 50
all wexe correctly ideatificd aa 42 beef and 38 chevon
{Zable I & and I b)e The dllution of mntigen 1 in 50
prodused mere sharp and clesr ring of precipitate in the
interface than with 1 in 10 dflution, ALl positive
reactlions were visible within 15 minutes.
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Gel~diffusion toat: The results of the gel-diffumiocn
teat conducted on 80 samples of maat (anticen) using
undiluted and ¥ in 10 dilution szainet antibee? ond
antigoat sero have basn tabuloted in table II a, A1l
saxpleas which were false mumbered to mask the identity
of the meat mamule, wore fdentified correctly os per
recorde. A line of precipiiate was observed in the
plate in between the homologous antiren and antibody in
all positive cases (Pig,7i0. Forty-two ssmples weve
identified ns besf znd 38 ganples e ohavon (Tavle II &
end IT b)s In the omme of chevon line of precipitate
developed within 12 hours in thres ssurles. Thirty~fiwe
sannles produced wleible line of pracipitate betwsen

12 snd 18 hours, Home of the saaples of beef produced
a line of precipiiate vithin 12 hours, Detween 12 and
16 houre, 10 sauples 0f baof showed viaible line of
precipitate and the ramaining 23 sanples developed line
of precipitate between 18 and 24 hours,

Teste on known meat.

Hutton

Tube test: OGut of the Tive known sumples of mutton
tested with unahsorbed antibeef serum, ring of precipitate
was observed at the interface within 15 minutes in all |
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ocases. Zubt the recult in tesis with antibeel sceorun
absorbed with acot antigen waz negative even after

30 minutes. Tests oenducted with abaorbed aund un-
absorbed sntigont seyum against mutton antigen revealed

formation of ring of precipitate in the intarface,

Gelediffunion test: All the five samples of mutteon tested
with unebzorbed entibeef serum produced line of preciprtate
within 18 nowrs, Thille the test with absorbed antibeef
esrun did not give any line of precipitute sven ufter

48 bowrs, DSut gpel-diffusion test with absorbed und
una.36rved antigoat serws and zutton antigen indicated
poalitive rsaction by fornation of line of precipitate
within 12 bours. ‘'ith wnabzorbed serum the lines were
thiocker and clearer ithan that in abeorbed serum

(m&ta Iy - F’.go E)f-

Buffalo meat

Tube test: The Tive samples of huwwn buflelo ment were
tested gpuinat umabsorbsd autiproat serun. A ring of preci~
pltate Formed in ihe interfoce within 15 minutes. Tut uhen
tne test wes repested uning abasorted antiroat sesrux with
beef antigen in rlace of wnnbsorbed serwup; sc riag of
preciritate formed aven nfter 30 minates,

Gel-disfusion teuts Gel Jiffusion tast wos comfueted wsing
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known buffalo meat antigen against unabaorbed antlgomt
serum, The line of precipitate developed within 12 howurs.
Sut no line developsd when the came antigen was tested
egainet antigoat eerim absorbed with beef antigen even
after 48 hours (Plabe Il~ Pig.d).

Adulterated maat,

Chevon and beef

Tabe test: The prasence of beel at 50, 25 and 20 per ceut |
level in a mixture with chovon could be detected, Mt not ‘
at 15 per cent leval, OJimilerly varying proportion of
cheven in the mixture with beef could be detecied using [
ataorbed antigcat zerum upto 20 per cent level, "he resulte
obtrined in the cave of nized nmeat consistivng of besef and
ochevon at different yroportions vsing 1 in 10, axd 1 in 50

dilutions of the autigen hsve been shown in table YII,
I

Gel=diffusion test: In gel=diffucion test with antibeef
sarua sbeorbed with goat antigen, the presente of bael at

50 per cent, 25 psr cent and 20 per cent levels in o mixture
of boef ard chevon showed develownent of linee of precipitate
witiiin 18 houre. Chevon aleo could be deteoted in the saae
manner using antigoad: eerue absorbad with beef antipgen, u»to
20 per cent levels But no lines developed at 15 per cent !

level even alter 45 houre (Flale IIl~ Pig. a, by, & cde |
|



These results have besn shown in table IV,

Chevon and RBuffalo meat.

{

Five sonples of mixture of buffalo meat at 20 per oent
end chuevon ot 80 por cent level rsacted in einmilar mannor
a8 that of beef and chevon nixture in tube precipiistion
test ne well as gol~diffusion test.

Uenerally the inteneity of produntion of precipitate
by sera was found 10 be reduced by absorption techniqua.
In the svrescnt otudy it wae observed that this phencmenon
was prominant in antibeef serua than antlgoat merm. Un~
abscrved antibeef and entigoat sera preservsd at 5°C and
=20"C for six months did not sbow appreciable difierencs in
the abllity to resot with homologous and heterslogous
antipens,



Tavle I a. fesults of tudbe precipiintion test

Heat Blution of Antisera Visible He-otions
saarlo antioen Hihin 15 pte. “ithin 1530 mts. Conslusion
{aatiFend -
1in 10 1 3in 50 Sutl~ fnti- Ubarp~ Clarity Sharp= Clarity
bveef goat nsss nees

1 » ' - * ™ -+ - - Chevon

2 + e - -+ Iy e - - Crevon

2 - + 3 - + * - - Heaf

4 + +4 + - “ + - - Beef

5 % e + - . * - - soat

6 > e . - . < - - beef

7 * - - - * Ex - - Chovon

8 + e » - + - - - Seof

g + e - + e s - - Chevon
10 + TR d - » e r - - Chevon
11 - *+ - # ‘e 4 - - C.avon

{Gi}ﬂﬂdo ) g
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Sﬁgtu ' ﬁiﬁ;gﬁiﬁﬁ'e: | Latisera ) Viaihle ﬁagmﬂana _ |
(ABELEER) = mammmsem—v—e cmmameaeeme  CEREE0.12 808, Uithin 13:30 mts, Conclusion

- 1 4in 10 1 in SO Jlagti- Sntle Sharp- Clardity Sharp~ Clarity

' baef goat nagse . ness

12 * 4% * - » - - - Doafl
13 * * & - - * * - - Rosf
14 * ¥ - * * & e o e Caevon
15 + b + - * + - - Ceefl
16 + %+ * - e » - - Deed
17 * + * - . + - - E&ﬂf
¥is3 + *e % - + + - - Seel
19 Py s % - * » - - Jeef
20 . 5 - * & s - - - Chovon
21 " . - . . ‘s | = - Chevon
22 » Fa Y - * + - - Leel

o w
{Contda )



tmat Diiution of intivera Vigibie Beactions

smi-ls antigen Within 15 mts, Mit-ln 15-%0 mts. Conclusion
{antigen} T L p T
1in 10 1 in 50 Anti~ lpti- Thaspe Clopity  <harp- Clarity
tesf __poat 288 ness
2% N ’e - + +* »s - - Crevon
24 . “s * - + + - - Leef
25 + e - . . o - - Shevon
26 - v . - . . - - Zeefl
27 + e ¢ - . . - - Beef
28 . s - + +s 5 - - Chevon
2g * = - - s 'Y - - CLevon
20 * e - - + + - - Beaf
31 . e * - . - - - Toef
32 4 s + - > + - - Lgef
33 . . . - . ¢ - - Deef
B

{Contd, )



l.eal

gotmle s
(nntiren) antigen

Mliution of

mtisera

Vieible

Hezetione

-~

- L4shin 15 i Libin 15230 gte. Conclusion
14n 10 1 4n 50 ‘mii~ =nti= Charp~ Clepity Charp-
bast goat nyse ness
54 + +s * - + . - Daef
35 + e s - . - - Jeasf
35 + . + - + > - Deef
37 + a ¥ - . > - Feef
38 + a4 - + e e - Chevon
20 * L2 - * (s e - Coavon
40 * P - + s P - cLAYOR
41 * - - + e ‘e - C.eyon
42 * 'Y - * s w - Caswon
43 . +e - + - . - ‘heven
44 . ¥ + - + . - T o

(Cunté‘ )



Heat

gty anticen e Hianin Bt b ass,Comotiaton
1in 10 1in 50 Anti- Anti- Sparp- Clarity “harp- Clapity
beeal gont nans nesa

a5 - ‘e - - 4 w4+ - - Cheven
46 « o - - e +e - - Chevon
47 . e - . e . - - Chevon
48 - . + - + » - - Geef
49 . - - . +e e - - Cuovon
56 . an - . . . - - Cuovon
5% * v + - + -« - - Tant
52 " .o - . .. +e - - Chevon
8% * e * - + - - - -esf
54 . +s - + ‘- +e - - Chevon
55 + P - - + > - - Beet

119

{Contd, )



ligad
gamvle
{ontizen) autizen

Dilusion of

fintigera

VYiaible Heactions

Fithin 15 mta.

ithin 15-30 mis. Yonclusicn

14n 10 1 in 50 Snti- nti- Shappe Clority Cherp~ Clarity
beel roat neaI nsan
56 + .e + - + . - - Beat
57 4 +3 s - 4 +* - - Berct
53 . e - . ve . - - Chevon
59 » v » - S - - - Heel
60 - e - . s 44 - - Coevon
61 « »s . - + Y - - Desf
52 + - - . e T - - Chevon
53 % -4 . - . . - - Lael
64 * +4 - - 40 ‘e - - Chevan
&5 + *e + - . + - - Daof
66 E) »e - » LT3 2 - - ﬁ"ueﬂmn
(Contd. )

14



Haut

seaple Bilutien of “rtisers ... Visinls Reacilons .
{antigzen) ORbigen Vithin 15 nts. ithin 95=30 mte. Conelusicn

14in 10 1 in 30 Apiie Antie Swrpe Ularity Sharp- Clarity

besf goat naaa ness

&7 » - = = + [ - - Beal
&8 . - - 5 o . - - Chevun
65 - .. - . N 4 - - Cieven
70 » P - * e s - - Coovon
74 . e - * . PN - - vi.evon
T2 . ‘v + - » * - - oaf
73 . . + - » * - - Seel
74 . . * - > - - - leeaf
7 + o . - N . - - Beof
76 - s - I3 e *" - - Lreven
77 * e . - . * - - Roel

{Contds ) k)



Heat

sanvle Hlution of Antipere ¥isitvle Resotions
(antigen) anticen Within 15 mte. Within 15-30 mts. Conclusion
14in 10 1 in 50 Anti~ Anti~ Sparp~ Clarity Saosrp- Olarity
besl goat ness nesa
15 + e - » TS * - - Chevon
79 » [ - - * +* - - Eaof
080 - PYs - * »e . - - Chevon

e



Table I b, Clesaificatiea of visible resction2 observed in ihe

tubes precinitstion tesi

-

bdo. of
meat Spacies Visible Panctions Remarks
sasoles tithi L 14 %1 o
Yntted { n 15 mts, Jithin 1530 mte
Darity  Shappe Clarity Sharp-
neas nesy
42 Jeef V1 in 10 " +e + .
ailution
1 1n 50 $e ﬁter ?S;EG migutea
wvad obsery
dilution YTy vt e ey that &q?gggesafof t 0
Snevon 1 4 navrow bande of prew~
38 o éﬁfi&ﬁn i b * * einitate Yormed
= soeead out,.
111 50 2, ALl positive reacte
Ailution  esee rren o re ions were visible

witain 15 olnutes,




Table II a. Besults of gel=diffucion test

Mlution of anti- intisera Time of sprearance of line
st gen and charity of of precipitate
sanples line of preci-itate »
(antizen) = Connlusion
Yndilutsd 1 im 10 Antibect indipgost ithin 12-18 urs.18-24 hrs.
12 bre -
1 + E - + - * - Chawon
s * *x - + - * o Caevon
3 * > +* - - - L] 325 4
4 + +e * - - - - il o
g - ++ . - - + - Zoef
& + .4 N - - » - Saef
7 * e o * - * - Cnevon
8 + ‘e » - - * -~ Lesf
G * € .- - - + - Chewon
10 - s - . - + - Chevsn
1% + * - * - + - Coevon
{Contde ) 3



tlant Bilution of snti= sntisera Iine of a~~earance of line

gac les gen =nl elariiy of of precipitate
{antiren) line of precivitaie
C.onclasion
(ndiluted 1 itn ¥ Antibeef Antigcat Vithin 12-18 hrs, 15-24 hrs
2.hrs

12 + s + - - - - Teefl
13 L3 e + - - - % Jeef
14 * e - * - * - Cheven
15 " aé Ps - - - * Jegf
16 + 2% + - = + - Teef
17 + LT . - - » - Need
W * it + - - . - Dond
19 % s . - - » - Seel
20 + 4 - * - ¥ - Chawen -
a4 + 4 - . * - ) - Lngvon
28 - P > - - 3 = - Ten?

8

(Contd.,) P



Heat
sanples
(znticen)

Dilution of anti-

Fen and olardity

line of prscipitate

Tims of appearance of line
of yrecipitate

Undiluted 1 in W0

Antiveef Antigost

Conclusion
¥ithin 12-18 hra. 18-24 hra
32 hes

23
24
25
26
27

2838

32
33

* *3
+ Ll
* +e
hd *e
» ¥
- -
* e
* e
* *4
+ *4
+* L2 4

Chevon
Beot
Cheven
Zeet
teef
Cnevon
Chevon
Best
Sast
=77 4
Beef

{Contds )

%4
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Ueat Dilation of aﬁti-

poplse, g chmiwer TR SRR o
- — e o o ~ Conclusicn
mzﬁiimad 1 1& 10  Antibeef dmtipost Uithin 12«16 hre, 18-24 hrs

i o _ - — 12 hre , _ —
z4 + o % - - * - Beef
] » 4 " - - + - Besf
36 " *4 » - - * - Epef .
37 ' . e + - - + - Baef
38 * b - + - & - Chevon
g + +3 - + - + - Chevon
4(}. + ;w - + - . - Chovon
41 . ¥ - - - + - Chovon
42 ' F ~ 4- - * , - {Chovon
43 * 1) - 14 - - - vhevon
44 " P ¥ - - * - Baef

1 4

(" Contd, )



Neat Dilution of enti=

sacples Antivera Time of appserancs of line
(antipen) ﬁ:f?; ;%gi;';tgia of pt acipgmu Concluston
Unddluted ¥ in 10 Andideef Antigoat ithin 12«18 hrs 16-24 brs
12,550,
45 » +3 - + - * - Crevon
45 . a - . - - - Chevon
47 - e - + - » - Shovon
45 * e * - - - - Doaf
45 - =3 - - = * - Cheven
50 + e - + - * - Chewon
519 + -+ « - - » - Bael
52 - . - . - v - Chavon
5% - s + - - - * Seef
54 - +4 - + - * - Chevon
55 + e . - - * - Deef

F-9
{Contde ) el



et Dilation of anti-

Grtigem  [,000 chriiyar  Gwicera e of aposmance of 1
Conclusion
Undiluted 1 in 10 Antivesd ‘ntigoat ‘;‘éthhirg 12«13 hrs 18=24 hys
56 + e . - - - . Jeef
57 * re * - - - + leof
58 - *e - . - . - Chevon
56 . . » - - - . Loel
§0 N '™ - . - » - Chovon
61 + - * - - - - Jpef
62 . .. - + - . - Creven
63 * Iy + - - - - Deef
64 N Y - > - . - Cuaven
65 + -+ * - - - + el
66 . . - . - + - Croven
=

{Contd, )



mat DPilation of anu.-

anples gan and olarity o Antisera Time of eprearanse of line
(suugm) unc of procz.pitnto of proecipitate
Undiluted 1 in 10 Antiveef Antirost :%tm: 12«18 hrs 18-24 hrlcomlmon
67 . - » - - - . Bael
68 . " - . - + - Chaven
64 » s - ’ - » - Chavon
™ + »e - * - - - Chevon
7 -+ - - + - * - Cuevon
72 - +s » - - - + Baef
75 . '3 * - - - * Deet
T4 » - + - - - - l-T of
75 * . * - - - - Beef
7% » - - . - + - Chevon
i * *e B - - - . Deef
(Contd, ) &



pat Pliuticn of sntie

zanples gen and clavity of dntisers Jine of avnsaroncs of line
{untis en) line of precipitate of precipit.ts
. wonclusion
sndiiluted 1 iu 10 sntibgef Antizont titbin 12~18 hee 15-24 avs
2 nrs
78 - e - » - . - Chavon
74 - TS * - - - + Rasf
80 « s - * - + - Cuevon

9%



Palle IT b, Petoils of prevcipitate line formatiou 1o Gel-diffusion test

Total Jo. lime of appear- Beef Chavoa
of meat ance of lire of -
sanples precipitate Undiiuted 1in 10 Undiluted 1 in 10
tasted dilution dilation
Vithin 12 hrs. o Q 3 3
{7.9) (7.9)
80 Batween 12 and 19 19 25 35
18 rrs. (45,2) {45.2) {92.1) (92.1)
Betwesn 18 and 23 a%s 3] ]
24§ hra. (54.8) {54.8)

Figurss in parenthiesis indieczte perccaloge.

Ly



Table ITI, Detection of 2iulteration of meat at different lovels by tube
precipitation nethod.

Heactione
Buaber of Percenicge of meat
neut san- Antipen diiution
ples tested nect Ghevon 112 10 1 in 5¢
teaprhed Aeourled Atsorved AuRoroed
autisoat antibest antizoat antiberf
sermn sern gerun BOYE,.
12 15 210 Tane - e sue -
6 20 a0 PR » FYTTee e
12 a5 5 YT 3 rhed e
12 50 0 tan $a cEsr seq
12 75 2y - *s 2 L2
6 &0 20 + s “+ e
12 85 1% - PP - sere

ar



Iable 1V,
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T yperimaune sers, contowning adeovete quuntities
of axtibodlen were raised in rabbite a~o.not beel wil
gont tisoue anmtirens, The sera were fownd o we ol
value in condueting buth tubo =reeinit -tiom and ael-
diffusion terta. ‘ho L t:ere are re orto ti1ab cove
roveits £21l to devolon outiendies, in the present etudy
all rabbite develorsd loteotnable ilovel of antitodies
after the third injeotion. GCarvey et al. (1973)
reported that cerinin vorieties of racbito like
Hewgeland cnd Duteh byecds are bewt for the purpoae
of auticera produetion, ~ke locnl str-in of raoblt
used in this study was fo nd capable oF producdng

hyporimmune sora of sotisfaclory potency.

taline extrooty of beef and chcvon were used as
antisen in the prosent wore for 1a wndcation of ravblito
by intras neritoniol injeotion, follo .iny the metloln
proceribed by ‘lerchant and Packer (1967). She ealinme
extrcet 07 vhole neat wio Jound to be a copetn.d
antioan to elieit sufileiont antibody Yeo onea.
Althourh, th.e 8 re cethed was tried by “'arnecke and
Larfle (19681, shey ~xuiled te obiain ontilodles in
gorwz wsel for nel~difiunicn test, Thio nay be due to

ovar im unisitiony bera.na i.e ~gline extr et of muccie
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ucei for initinl injectirn containe? more than %0 mr
of nrotein wherens cnly obout one mg of protein wie
present in the antinen wsed for privary injeoticn in
the present worits In thio context it is pertimint to
point out the oboervotion of Christian (1570) 4. %
rabblts failed to produce nrecipitin in the cara i7
the level of pro’eln in the indtial injection of

anticen is more thea 10 ng.

The crosa-resctiols observed in tho teets wang
unaboorbad hyperinmume sers agoinst besf and chogon
and heterclogoue antirene such ae beef, cheven, mution
end buffale meat indicated that Lt containSd over—
lapping antibodies na obgerved by “afeze 9t g1 (1901),
Pinto (1964) cnd Caerikar st al. (1979). Zut
Shencusar and Rangaaet.on {1972) 434 not observe any
oress~recction betwesn beef ond mution in tube proci-
pitstion test, Thio nay be dus to the diffcrences in
the antigens, wed for production of antisera, siuce
they used serun ord BQuelous extract of muacle togretler

ag cntlgen,

e technious followed for alLeorption of antisera,
for vevoval of crosgerenctlar antibodies,using freeno=

dried antiren, helns in odatainine tho volime and
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ooncentration of thoe sery zore or lass In the sane
lsvel, without affectins its efficacy. Any mothod

of absorption, ig gensral, will reduwee the intennity
of preci-itate formnilon, g oboerved by Pinto (1961).
siow also the intencity of precipltction was fownd

reduced in absorbel sara.

Cf the two dilutions of antigen e~ployed 1 &n 50
wao found to give hetter result, Thouwgh 1 iu 10
dilution produced sufficiontly tulek presiitate, the
pargine of the praoinitote were diffinuly to identify
from the column of amtigen which had slickt brown
cglowr and this @ifficcity wos not present in cave of
4 in 5C dliution, Obeervamtion for the form~tion of
ring of procipitate ohw nnd be continoue for the firct
15 to 30 minuten, an ths riwes of precipitate formed
nay settle down by provity after come time of its
foroation, iore aver cecordig to CGiensberg {1948)
in pogitive cases the w.itish ring dovelops in the
interface zluost in-edirtely and certrinly between five
and twenty minutes, The nrecipitste formed loter than
this may be due to mn~specific renctions, “ut Xaplan
and Duck (1951} oonocidered ihe resoiiow witpin 30

ainutes as ocignificant. he mojor advsntnre of tube
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precipitotion toot is that the reeult oculd bs read
in & stiort period of lees than 30 ainutes,

In zei~éiffusion tests the results could be
obtained in cose of both undiluted snd diluted anticens,
For single neat antipgen, dilution 1 in 10 wee sdopted
to avold the colour of the undiluted antigen affecting '
the line of white preoipitate formed in positive resct-
ions. 32ut in the ocaee of mixed meat the undiluted
antigen wvas prefsrred becauss of their low proportion
in the total aniigen., Morecver the dilution will
further wesken 1%. The sdded sdvantage of gel-dit!mioh
test over tube preoipitation test is that the border line
osses in tube test, will e distinet in gel=diffusien
tent. Another advantage that can be cited is that the
result obtained could be preserved as viaible proof for
& longer dwration in gel-diffusion test.

A1l the 80 false muabersd neat ssuples codld be
identitied correctly by both tube precipitation ond
gel=diffusion tests, Hence the tests could bs coneidered
raliable, Chevon zove positive recction enrlier than
that by beef, In gel-diffusion test 7.9 per cent of
the chevon samples developed preclipitate within 12 houratl
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and 92.1 per cent within eightesn hourss In case of
besf none of the samnles nrodured precipitate within
12 hours, Batween 12 and 18 hours 45.2 per cent
produced precipitete and 54.8 per cent between 18 and
24 hours, JIne lines of precipitate are clearer and
sharper in oase of chevon than thot in beef. This is
probably due to the uigher potency of the antigoat serum
than antibesl gcerum., Fudenberg st al. (1976) obeerved
tnat the formation of precipitation lines in axy
immunodiffusicn system ls highly dependsnt on relative
ooneantration of antigen and antidedys In nll cases,
positive sessults were avaidle within 24 hours. This
indiontes the efficiency of the tests in produsing the
re-ult in a reasonably chort time,

Datection of adulteration of meat 4is of practical
isnpori-nce, TFhysicnl chavacteristics alone caunot be
relied upon, in their identification, then known mubtton
and buffalo meat were wsed in teste, they rezctsd
similar to cheven and bec? reapactively. As raported
by Singh and Yedav (1962) the mbove reaation usy be di_
to the sloss garclogical relationship batwesn the apsaiola.

Accopding to Fatoubi and Imeizumi (1968) the
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lowent detectatls laval of adultaration is 25 per cent
in meats The teste in the present study have revealed
that the deteciable proportion of one type of meat in

a mixture could be as low ac 20 per cent, DBub below
that they could not be Jdetsctad, The probable reason
is that the proportion of meat of the pariticuler sr;ecioé
in the bulk of the mizture will be sp low, that t.ielr :
part in the antigen will be veak to show any visille
rezotion in the precipiistian testy Avother reason that
codd be attributed is thal the antiserum might not have
had a8 very high titrs to preduwe a reizction with a weak !

ansigen.

Bfficasy of prepaved antissra, by preservoilon at
5°C and -20°C for eix nonths, were found waltersd ia
precipitution test. According to Crowle (1973) scas
rabbit precipitins lose lusiyr setivity within 12 days
wher preserved at 4°C, DZut it im mot kacwn whether tmé
15 applicable to the anti meat asers.

Daring the course of the etudy there were cccasionnl
break-down in the eleccrioity supply which would have |
alieresd the temymratwre in the refripcerator, But the
proboble temperatwra fluctuation, inalde the rofrigorqt&
443 not affect ithe quality of the sntisera, Inercfore./
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it ma, be conmoluded th.t vorictions in preserv-tion
torperature Zor a shorter duration will not affect

the potency ol the cermmm wveod in preoipitation teste.

The resulis of the etudy establiched ti.t
dliferentiation of cl:avon from beef ao.ld be rexsonnbly
done by the prepiqitticn technique using hynerinme
cern raised in rebbitey ~nd bty ite absoration wming
froege~drled antiyen to renove the cross-reaoiing
antisodies, Adulierntion of ahevon with beef nd
vuifalo meat could alse be detected by the came method

upto 20 per ceut level.
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Adulteration oud wisronresentation are counon
frovdddlant prociices onco mter 4 Iin nent indusiey.
It 1s 8iffievit %o distinguish the meal of diffcrent
smacles by their rhiynical chhraster alone, Immunclogical
nettods are cousidered as one of the reliable methods fov
this purnoce. Hence in the pragent study, diffurentiatioa
of boef frum chevon by serclogical methoda was undertaken.

Tiymerfuonne pera wos raieed in rabbits pefntained
in the ilaboratory agalnst boef end chevon, Jaline
extrast of beef and chovon wers wisd as antiren for
intraperitoneal injection, Five injecticns, &t aa
Iinterval of four deye, were given ta the ratbits, ALl
the rabblic develored dotectable level of antibodies ufier
third injectlon, wvhen test bleeding wns done. Tuce
precipitation ond gel-Qiffusion tzebnigues were adopted
for tio tesise aline extract of r.ascle was foungd to
be a cenpotent entisen to elicity su’ificient anticody
response in rabbite. Jgline extracis of the ameant
samples to be tested wore prepared in 1 in 10, 1in 50
and 1 in 100 dilutions and were used oo sntigens arainct
antizera. One in £ifty dilution w g found to be Jost

aatisfootory,

$he mmbsorbed antisers on teoilng proved to contuln
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oromoerewcting ontibodles, Fhigs could be rezoved
by aboorpiion 1th “paczeedried antiren agslurt which
“he orosp-pepotine antibodiss were presoent. The
satisermm redoed rrainst chevon wan Lound more potont
tian that agninst heel. Absorpticn techniqus sli-htly

relaced the poceney 0f Lok Lypes of anliisora.

Bigaty swonles of meat fron known souwress were
collental ut dilfereat neriocds and folce nazbored to
nopk the identity of meat oannle. IThese camplea wore
subjectad 1o tubs nrealnitation g pel=diffusicn
tosin, Torty tio ssmples were ilerti, fed as beef amnd
thirty elgsht sameles os anevon, thich vare in ecreement
wit. the rocords, Thus peledilfusion anl tuhe precipli-
ation test bave proved ite worihiness ao s relisble
nud dependable zow.ed for differsntinting beiwoen

chavon and bLeef,

Snme teats weve condunted wuwing bulfaloe mezt and
nubton r 8 anticenn, in wlace of beef ani cligvon, which
elicitoed renciicng ynlte pimilar to that of beef and

chevon rearectively,

In aiztures of chovon nnd boef gt dliforent
wroportions, iho adulierants coold be identilied st

levele s low as 20 por cent by both tube procipltatiocn
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atdl gel-diffunion tewte, “hien buffaleo msat was
substituted in pioce of besl, it cvuld nloc be
datected upto 20 par cont lovel as in the cnse of

coal,

The sers preserved mt 5°C ang ~F0°C ‘or eix
@cenths did not aprarestly affect ita notency in
suite of cogapional electricity follwe, It 1s
concluced that the precindtaiion test by both tube
and gelwdiffusion nethods veing abscrbad sera are
guiie reliable to differentiate Lotwesn oheven and
bsaf,
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ABSTRACT

Idontisioation of nest of different species Xy
physioal sxanimation alone Lo difriouls, Jewaologiosl
tento sre advooatsd as one of the raliatle wetbods,
In sxder to 4ifferentiate beef from chavon, iubds
praaipitation amd gelediffusion 2ests wers oonoury
dcim, Antisers Taised fn TabDINH against Deef ond
ohiavon, and gelive extradts of neet semples oollected
£Tom koows SOUPCES aa autlsen, vere ueed for the
the pera wers abatrbed with freexe-dried antign
againet vhich eroseersacting antibodlies wers presest,

Tube preeinitation and gelediffusion teats were
adogted for identifsing the sset seaples: Ihe tests
sonducted on eizhiy saxples of meat gave ocent par oent
aesuwracy in identifying thw weat,

Buffalo weat ool widton used in the tsed as antipen
roszeotively: I posel v




2

The antisera sould be precerved for mars than
alx monthe at 5°C and «20°C witbout lome of effioncy
ingpite of cocoasional olestwviecity faliuwves. It ie
soncluded thet tube presivitation and gel-diffusion
testa are reliable motheds for dlfferentiation of
beaf and chevon.






