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Adulteration and aisrspreesntetion of meat are 
ooascn aaladlss affecting the meat trad* and industry 
in India. On an average 25 to 30 percentage of the 
edible neat sold in various parts of India la adulterated 
(Jacob, 1976), She probable cause of such malpractices 
oan be attributed to various faotore like preferential 
denand of meat, cost, religions tabooe and the innate 
tendenoy of oertaln unscrupulous traders to amass 
wealth through illegal practices. Acourate identifi­
cation of adulteration is not easy for the oonoumor as 
it involves techniques to be practiced only in the 
laboratory*

In India adulteration is mostly dons in ohevon 
(Scat meat) and aatton (Sheep neat) with baef having a 
low prioe. As the price of ohevon and mutton la growing 
day by day, there is proportionate increase in their 
adulteration as veil.

Various methods of identification of meat of 
different epeoies baaed on anatomical, physical, 
chemical and serological differences have been described 
by several workers (Ifeplan and Suck, 1951; Halm ft al. 
1971; and Sheri Star gt ŝ ., 1979). However, the result 
has been variable and often spscifie conclusions Slavs 
not been obtained. Of the different testa employed



eerologiool teots b.sve b >~n found to give jore accurate 
results. Eor ident' float ion of neat, variouc tectc. life* 
mectrophoreele, âso.'ve InettigpiutinQtinn Inhibition, 
Precipitation, fel-diffosion and Jaiauno adsorbsnt chro­
matography have been enploycd. r>at rel-diffusion and 
precipitation teete have advantage over others as they 
co Id be oonaucted In the field laboratories with sinole 
•<juliJ3entB and the reculte of gel-diffusion teat co-iid be 
kept ao a record of evidence,

Gelatinous data have aceuot&ated on the results of 
iavecti/ution on the identification of beef ao a separate 
entity, over the p:*at two decades, bat the infomntlon 
fron the available literature on the differentiation of 
autton from beef la very little (Shumuga® and Kanganatnan, 
1972). So for no work eeesas to have beets dona in Ser.la 
with, the object of identifying the saeat of any epocioo.

Store tnan eif‘»ty per oeat of Karalitces are neat 
eatere and perforce the denand for seat is high (he- <>rt 
of the otady groan appointed by the Ooverment of Kerala, 
1972). Among thsa a aisable grom have preferential
demand for chevon/isutton over beef for sestiaeatal 
reasons. Under ouch conditions, adultoration of aievon

2



with beef ia ranpaat in Kerala. administrators 
therefore, have tie reorraoibili ty of er.suring the su«”ly 
of unadulteral.ed moat and to aafe guard tie interoat of 
tee ooaeusfrsra. Tiis can be done only by nethods which 
will help to identify the sest of different ereciea of 
animals.

!enee tae present otudy vae undertaken with t le 
objective to evolve an easy end suitable method for 
identification of adulteration of ohevon with beef follow­
ing serological method and to dooide the oinimun detect­
able proportion of adulterants.
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Adulteration of meat has baen a nroblen lor 
centuries. She Squina J'eat Inspection *ot of 1920, 
enacted by the United States Bepertcent of Agriculture 
was intented for prevention of adulteration of aeat 
(Sdelaann et gl. 1943). taws were enacted to prevent 
fTaudulant praoticsa in seat trade in tae City of 
Florence as early as 13th and 14th centuries < £r-»ndly, 
et a£. 1966), Parlous teo/ niquas have been adopted for 
identification of the species of animal from vblon aeat 
was obtained*

According to Kaplan and Book (1951) the identifi­
cation based on physical characteristics and ehenioal 
tests are often inconclusive, f elm et si. (1971) ciute! 
that the chenioal tests employed for the identification 
of meat have serious disadvantages in that they are too 
tine consuming, J .noonclt-sive and not eesicitive enough to 
detect level of adulteration that might reasonably b« 
expected to occur. Onerikor et al. (1979) sieve also 
observed that differentiation of aeat based on anatomical 
and cnenicol aharaotsr1eti0a were inclusive.

Sdslmann et ol. (1943) recorded that biological 
aethod for identification of neat deoervee greatest 
consideration* ?fctny workers aave obeerved that more 
reliable results wore obtained by using toewniqueo .joeed



oa iarunologlenl re-tetion/f Btrald, 13*5?! '.%instoo&, 1953s 

Peneo, 1955s Me'oonnt and Packer, 196?)»

Sic precipitation test has to an regarded as a 
precise oad suitable teat by laplan and Bow <1951)*
She test is based on an is uaalogical reaction where in 
the combination of an antigen and antibody eao&es visible 
aggregation of pr eipitote. i=onnad and Thiory, (1955) 
also raecssEOBded the preoipi tatioa test as a naans of 
identification of soot in resneet of tto epecieo.
Grandly et al« (1966) efcated that the precipitation tist 
was ideal for the detection of adulteration of meat. The 
preoinitatlon toot W3S found to give easier and aore 
reliable results in differentiation of aeat (tseroaant and 
lacker, 1967).

While pointing out tt»e of f lcl ency of precipitation 
test in distinguishing ainoe.l seat, naqy workere j avo 
stated that the test woe specific except for closely 
rel’ted species (Troon, (1945)1 Ronann, (1947)$ leltz, 
( 1952)$ Cia-7 and Tadav, (1962); Seleon, (1977) and 
Ssmiysaa at al. (1970)). -%ioabi and laaisusi (1 9 6 8 ) 
reported that the precipitation teat oould be enploye^ 
oucceeofoily only when toe proportion of adulter art neat 
in the mixed enable exceeded 25 per cent#
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Among the serological teeto, fel-diffusion test has 

been found to bo of great value In the identification of 
neat camples (Pike and Kdward, 1957} Eoholot foldt and 
Hannl Simon, 1960). In comparison with tube teot, agar 
gel-diffuaion method is advantageous since it could bo 
preserved aa a permanent record for evidence (Pike and 
Edward, 1957)* According to Hsever* (1962) gel-diffuslon 
test was found to be useful tor identification in 
"Slltoiuf" (Air dried strips of mest). Shornton and 
Srecey (1974) observed that gel-diffueion test co ld be 
employed aucoeerfully for Identification of mest ecmplss 
heated to 9G*C for not more then 10 minutes, According 
to Pontl et al.(1978) electro inaunodiffusion and oross 
over electrophoresis do permit identification of the type 
of mest used in products that havs been heated to 80'C 
or 90*2 for two hours*

According to %rvey et al. (1979) osrtiin varieties 
of rabbits like New*eland and Butch breeds are considered 
to be the beet for the purpose of antibody production and 
biological variations can be minimised by proper aanar;*- 
aent during the experimental work. Katsubi end hsaiairai 
(196S) have established thrt the epeoies speoifioity of 
antieer* produced is depen ent not only on mods of



immunisation but also on the Individual variations ritoag 
the rabbits for their capacity to produce spacles specific
sera which is not uniform.

BePagondo and ISordner, (1943’ used animal serua as 
antigen. According to P ooo,(1943) alua precipitated 
serial as antigen gave .uyb tttre and aors specificity for 
the aatiserun. Welts, (1952) confirmed the superiority 
of alua precipitated serum ae antigen. Brandly et al. 
(1965) recomsnded alua prsoipitated serua for the product­
ion of high titered specific sntisere In rabbits. Kaplan 
and Book (1951) used horse scrua without treatment as 
antigen. Pinto, (1961) used alcohol prsoipitated serua 
protein as antigen. Kateubi rind Xmaiouai (1963) found 
that haat inactivated sera and autoolaved sera possess 
antigenicity.

Bolin, (1951) reported that a meat extract was 
better than serum as antigen for the production of 
byperiaauas aarun, Oswald, (1953) demonetr'vted that 
asitibodiss could be produced against the desired species 
using alia precipitated muscle extract as antigen*
Seran and Melton, (1961) observed that both muoolc 
extract end serum of tho earns species could be used for I 
obtaining antiserun with high titre. Shuonugam and
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Bangamthan (1972) used equal quantities of aqueous !>
extract of muscle end aerum of respective m a to a l* m  \

h

antigen to produce antlaerm to differentiate between |:
mutton m &  beef by tube precipitation test. Merchant ;'

i
and B&oker(1967) reported, that the online extract of - jj

i
minced neat was better antigen for the production of ||
antieera. Actoayoein from freetn meat of different
specie* were used ae antigen by Msrneoke and 'baffle ||

/>
(1968)* they hare also recommended freese-drled

'i
ekeletal muscle extract with adjuvant ae antigen. !

ij
Sait soluble muscle protein* were used a* antigen in ■ |i 
case of spoiled seat by Margitic and Jay (1970). Sing

i'
and fader <1962) ueed plants as antigen. I

{'
Ostertag (1934) observed that subcutaneous injection j

1'
of antigen was badly tolerated by rabbit*# Belaoondo and i

I
Bordner <1943) reported that anti serum oohld be- produced ji 
by innooulating healthy rabbits either by subcutaneous 
route or by intra venous rout*. Broom (1943) advocated
the Inira muscular route for the injection of antigen for i1'

(
the production of a fci$i tiired eerue in rabbits* Specific 
anti horse serum was produced in rabbits by intra ‘

L
perltcnlal route- of injection of antigen by Giensb*rg( 1948)*

i,
He preferred this route of injection because of the rapid' ;



sbeorption of the aubotanoe froa the peritoneua and 
due to the fact that the tissue estuntion was only 
slightly lower than Intra venoae route. She eethod of 
ohoice for production of .tigfter titred eerui In rabbi to 
wee by repeated lnnoeulntlona of tlia precipitated aeru* 
by Intra auaeular route (2easgl« 1954)*

According to Tcoca (1943) as the course of 
ioaunleotlon vas repeated there was a corresponding 
Increase In the tltre of the honologoue antibody and a 
decrease In the specificity of the antleerua and a 
highly sensitive antisenw could only be obtained at the 
expense of specificity. Gradual increase in the quantity 
of antigen per injection ia safer for iBauniaation 
(cofcn, 1953). Satisaer end gaplnn (1SS1) reported that 
intense imsuoisatioa tends to provoke devolo-aeat of 
strong entieera with low specificity because it elicited 
the production of large quantities and varieties of 
preclpltina to a aoxiauB nuaber of both antigens in the 
immunisation eirture .md oatlgeai® detersaimnt grout! on 
each population of antigen. So#tarjo (1964) observed that 
Kaplan end Book oetbod of aultiple injection produced 
antisera with lees specificity while aeon's netlsod 
proved to be superior as it produced antiesra with high

9



specificity. Kateubi and Ikaisuai (1968) oteorved that 
alia preoipitated raw beef extract failed to produce 
antibodies In rabbits* vaereae similar treatment with 
horse aeat was successful. 8a reooonesded inaotivated 
bovine serum as a good antigen to produce a high tltrod 
antiserua In rabbits. VSarneoks and Saffls (1968) reported 
that the rabbits when repeatedly Injected Intra peritoni- 
ally with two allli litre of saline extract of muscle 
containing 10 to 15 mg of protein per al. they failed 
to produce hyperimmune serue capable of reacting with 
homologous antigen in -el-diffueion teat, lla reeoaaended 
intra aucoular injection of freeae-driod skeletal ausole 
extract with adjuvant for the production of specific «era 
against ealine eitr .ct of the nusole. Christian (1970) 
pointed out that when a rabbit was injected with nor# 
than 10 ag of protein as antigen initially in IVeund’e 
adjuvant or saline, the level of pracipltins produced was 
nil or low due to over iassunia'ition, Ki«n email quantities 
of protein (one alore gran) In saline was administered it 
resulted in under ia-unloatioa, falling to produce the !
desired preoipitins with interference of non-precipitating 
antibodies produced.

According to I'uraiager (1964) a high degree of I
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sroee-reiotlon occur between ssyoein of species within 
the olaea, Shsrllcar jt al. <1979) observed that inspite 
of cro*a»raactloc, the serological aetSiod oo 1(3 ’em 
esaployea for differentiating seats of various speoies, 
by calculating tbo ratio of diffusion coefficient.

Pinto (1961) stated teat the oross-reaetinc anti­
bod lea could be restover! by heterologous sera by addition 
of 1 in 209 diluted heterologous aerua to three parts of

ihyperisrame serwt, aiding it( allowing to stead for i
15 sinatee sad centrifuging at 4000 rotation* per einuto 
(r.p.a*). Shis tec.mi'iue io efficient to render the 
serua pecies epecifie. She method advocated by 
hafeess «& *&• <1961) w^a the dilution of the aatisira 
to 1 in 1000 for the reooval of crore-reaoting antibodies* 
According to Swaan (1963) dried antigen could be used 
for absorption in order to increase the efficiency with i 
an added advantage that it will not result in undue 
dilution of the antiserue, Hoehweld and Shorbeohe (1962) 
preferred tee use of absorbing anti gene in saall 
increments in contrast to adding large asouata all 
atonoe, since the former aoihod snbanoad the performance

” i
efficiency of the sorts* Karnseke and baffle, <i960) 
recorded that the oroae-raaotion could be removed by

11



absorption with snail amount of freeze-dried antigan of 
the erooo reacting opecieo, by naming approximately .0 mg 
of freeae-dried antigen par al of the antieert». She 
mixture was shaken thoroughly at room temperature ana 
kept for four hours and placed at 4*c for 14 hours* She 
faitiaeruo was oentrifoged at 2000 r.p.a, to reaove the 
precipitate containing crose-roacting antibody antigen 
complex. Brasad and Hisra (197Q) made en stteopt to 
reaove ercae-reaction by treating the oera with "rivanol". 
But they felled to achieve the target, resulting in Icaa 
of specificity even to hoaologoos sntlgone. •

Preparation of apccios specific aere was attempted 
by oortnln verier a. Sfctaubi and SsbIbusI (1968) prepsared 
Species specific arttiaera by using heat treated serum as 
antigen in rabbits* their opinion is that precipitation 
teat could be employed apoeeosfuUy only when the proportion 
of adulterant aeat la the mixed ssnple exceeded 25 per cent. 
Hein si, (1971) used gmma globulin isolated froa 
rabbit antleerxas for rapid detection of homologous antigen' 
after subjecting it to heat treatment (56*0) end found a 
satisfactory method to avoid croan-redctlor.*.

Chase (1967) streaeed the necessity of preventing 
haeaolysie during collection of blood for serum production.

12



Strong haeaolyslo results in quick ensyse degradation of 
iamuaoglobalin os storage. According to fain ateriXe 
iso.use aortas with good titra oan be kept at 4*0 for sore 
than 35 yearn without loots of potency of preoipitin.
Tan Grden and arifers (196s) observed aa laereace is 
antigen precipitating capacity of Chicken eera during 
storage at 4*C. Chafes (1957) found enicken eera should 
sot be frosen m  the pretipitins will be lost. Crowle 
<1973) has pointed out that none of the oosaon aesas of 
preeervation ouch as refrigeration at 4*0, freezing and 
lyopnilleation 00 4.d be relied upon to prevent changes 
in precipitin titre. lijsn 0 Sored aeaptioally or with 
preservatives* sane antieera maintain activity for aonths 
at 4*C* while soas rabbit pracipltlas lose their activity 
within 12 days* Be also observed that precipitine in 
hist on antieera against Kycobaaterlas can lose 'ictivlty 
overnight* Malts (1952) reported frsoae-drlefi eera oan 
be kept for two years at roeat tesiper.-.ture without 
deterioration.

Crowle (1973) reoossaeadod the see of either Herthiolate 
0.0001 per cent, .Sodium aside 0*10 per cent, phenol 0*25 
per cent* Beneethoniuo ohloride two per cent or a eoHblna- 
tion of 0*05 per cent soditai aside ana aoriflavine 0.01



per cent or 0.2 par cant Hetbyl psraben sad 0.02 par cant 
Sthj-1 peraben as precsrvatieo for antlserun. Re ha* 
cautioned against tit* xmt of aerthiolato for preservation 
of antisare, as aertbiolnt* contains aromatic group vhioh 
will act agoinat antibodies produced using haptens oontoin* 
lag phenol group. SAno* aany of these preservsties oontuln 
appreciable envmfct of nitrogen* estimation of protein by 
determination of nitrogen sonteut becomes unroliabi*.

According to tdbfcey (1S?5) a good precipitating 
antieerua should show a very definite ring formation when 
layered at the bottoa of a 1 * 890 dilution of the 
corresponding antigen and no reaction with a 1 la 50 
dilution of the eera of the unrelated apeoies. According 
to Garvey aj.. (1979) a positive result is , indicated 
by the development of a siiarp ring at the interface of th< 
antigen and antibody. Gieneberg <1940) pointed out that 
a high salt content vill upset ths precipitation reaction 
end aore than three per cent s*lt concentration was not 
advisable for the conduct of the test.

formation of precipitation lines la any inmunodiffusion 
eyste* was highly dependent on relative concentration of 
antigen and antibody (Sweaters et al. 1976). 8el«diffusioa 
teat involves precipitation reactions between antigen and 
antibody in a esalsolid rather than a fluid aediuB. Both

14
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antigen and antibody are present as solutions la 
eeperate wel'a la an agar coated plate (Qarvey et al.
1979)* Baauno diffusion media include agar, agarose 
cellulose acetate, polyaorylamide and gelatin in the 
decreasing order of popularity (Crawls, 1975)# Some of 
tno advantages of agar reported ere that it forms 
tmnaparent gelly, it is nearly inert, it is oosspatiable 
with nsny different buffer eyetems, can he prepared at 
several concentrations and can be easily wtiahsd free of 
most non-reacting constituents of antigen and antibody 
solution. The major disadvantages of ®gar are that 
baole dyes cannot be used with basic antigens, it forms 
complexes with lipoproteins and cause strong electro- 
eaople. Aooording to him agar at concentration of one 
to two per cent is employed usually for imaanodiffuaion. 
though agar can he used teacdiately after it has gelled, 
ripening of gel for several days is receai ended in order 
to increase the sensitivity of the teat (BeCarvalho,
1960)# Jordan and Wilts (1965) have recommended the us* of i 
agar in concentration between 1 to 1*5 per oent in oases 
where gel need not be manipulated after it has been oast.
At two per oent agar, diffusion rate was slower and 
sensitivity began to drop. According to Crovle (1973)

15



the coa;,on solvent for iasmnodiffusion test is noraal 
saline usually buffered to near or slightly alkaline 
pH. It has also been stated toat test conditions like 
low salt concentration, high salt concentration* presence 
of iona like barbital which tend to insolubillse antigen/ 
antibody increases the sensitivity of tbs teat bat 
increases noa-speoifio precipitations. Halpara et al, 
(1961) have recommended saline* weaker than tbs physio­
logical saline unsn rabbit antiosrnm in used* for stronger 
and quicker result. Oserol and Silverman (1969) have 
renortod that bovine* ovine and equine aatiser* function 
better in high salt concentration than in the case of 
norsml saline, a t  influence of the concentration of 
sodium chlorine on agar gel-preeicitation test was 
determined by Jordan an! Chubb (1962), ®ioy were of the 
opinion that eight per cent salt concentration was 
neeeseary for the detection of threshold amount of either 
antigen or antibody when aaiekea sera ie used.

16
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la the present study ?°r the production of hyper- 
lmaua* sera in rabbits, the aethod adopted by troom 
(1943) was followed* the method advocated by • arasoks 
and daffl* (1968) was followed for absorption of the 
hyperimmune sera with modification.
Babbits,

• a ■ ’■Antieera was raised in rabbits (Or.votolaaus 
ouniculaa) maintained in the laboratory. Sixteen 
adult healthy rabbits, weiring approximately 1 ,5 kg 
were randomly selected and kept under observation for 
one week. Hie rabbits were divided into two group* of 
eight eaoh (Group h and Group B). Babbits in group A 
were immunised with beef and rabbits in group 3 with 
cbevon. Each rabbit was narked with different coloured 
dye* for individual identification, 2ha rabbits were 
mintoined on a balanced diet. Initially ascorbic acid 
(One Geiln tabs 500 eg for 16 rabbits) was administered 
in drinking water for three days in order to boost 
the antibody production power as suggested by Muoillo 
(1940),
Preparation of Antigens.

Srash samples of beef and ohevoa were collected fro* 
Municipal slaughter house Trichur. Beef and Chevon were



Biased separately ana triturated with normal saline in 
the ratio 3 a 5* She triturate* were kept overnight in 
the refregerutor (5*2) with occassional etirriag to 
facilitate extraction of su&ele protein*, She following 
day the triturates were filtered throu$i two layera of 
eterile auelin cloth and the filtrates were tr=asferr*d 
to eorev caped vitae of 10 ml ospaeity and stored in 
deep freexe <-20*C), Jhie was u*ed later as antigen to 
iasanise the rabbits, Shrouga out the procedure measures 
were taken to avoid contamination of the antigens with 
oicro organisms, Soluble protein contents of the extract 
were estimated by Eiuret method (Cornail et si,, 1949), 
Portion of the antigens were freese-dried, asptaled and 
stored in • refrigerator to use ae absorbent to eliminate 
erosr-reoctlng antibodies in the sera,
Antieert.
hanuniaationt Sack rabbit was administered initially 
three millilitre of the freshly prepared antigen* contain 
lag 9,38 &g and 0,39 mg of protein per ml of beef end 
ohevon extract respectively by latra peritoneal injection 
using * 20 gauge needle and eyringe, Subsequently four 
Injections ware given at regular intervals of four days 
with 4 k1 5 si 5 ul and 5 nl of ftosea antigen respectively 
after thawing and maintaining at roon teaperotwre. %.e
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site o£ In.leeiien m * «&sage& alternately to a&n$8Lao '' 
tiaaiae damage ®m strain* After the third' in lection* test 
bleeding m & dam  to assess til* development of esstisera 
by collecting snail q m n t ltg  of blood do a foot tub* fro* 
the ear vein by eoartfioafloa with * sharp blade* Sit 
blood vaa allowed to clot and the asms m » separated#
Sue aero vir« tested egainst corresponding k m m  antigen* 
for the developsest of visible reaction la the fora of 
precipitate both by tube and gal teote*
Harvesting of tor*.

On tenth day after the last injection tersinal 
bleeding wot dona by severing the carotid artery affair 
mechanical .stunning* Qts anistala vara bled after fasting 
for twelve hours* the blood wae collected la clean 
sterile 100 ml conical flask*# Sreoaatloss were token to 
prevent haemolysis* $be collected blood was kept at room 
temper ature for three to four hours# Afterwards tbs clot 
was rtoed with a sterile glass rod and the conical 
flasks were kept la the refrigerator (5*0 overnight for 
shrinkage of clot* the supernatant serum was 'decanted 
pooled species wise* centrifuged sad collected i n  sterile 
tubes* HartbioX&te wee - added to obtain a final- concen­
tration of 1 in 10*000 to prevent' fungal growth# 3hs



aexm thus collected was tasted with kaova antigens 
(Charon and Beef) to know its specificity.

Two eete of both goat and hoof hyper istnuoe eera 
wore taken in tubes and preserved at 5*C and -20*® to 
evaluate the effeot of storage under the above temper­
atures on the potency of the sera.
Absorption of sera.

Oie orooo reacting antibodies were reaoved hy the 
method adopted by iSernecke and Saffle (1963). Esall taaount 
of freese-dried antigen of the crose-rcacting apecies was I 
added. (Approximately .0 ng of the freese-drlod antlf en 
per al of the antisera). The nixture wee shaken thoroughly 
at rooa temperature and kept for four houre and placed at 
4*C for 14 houre. The antieeruo was centrifuged at 
2000 r.p.n, for 5 alnutes to renove the precipitate 
containing cross-reacting ontlhody antigen complex. Bse 
absorbed eerta wae tested with hoaologoua and heterologous 
antigens (Ohevon and Beef) to ascertain the specificity.
Heat staples.

3eef and ohevon asoples were collected Seem the 
Municipal sla-ightcr house. Trlohur. In order to Basic thi 
identify of the eaaplee. they were false numbered by the

so



departmental staff. Oueh swat wae used for preparation 
of antigens for the taets. Salina extract of meat wars 
prepsrad as mentioned ear'.ier* Baaida* beef and clnavcn, 
a few samples of mutton and buffalo naat vara also

toeollactad to find asivhaatfcar tbs preeancs of these could 
also be detected by tha taet employed.

Extraot of mixed mast samples consisting of bsaf and 
ohevon la proportion 50 t 50* 25 * 75* 20 * SO and 15 * 85 
as wall as ehssoa and baef In tha soma proportion as 
mentioned above were also used as antigen*. Antigens froe 
buffalo neat end ehavon in the proportion £0 : 00 vae aleo 
used for conducting tha taste* Saline extract of fcufi'alc 
meat and mutton vara need ego.in at bsaf and chavea aatiaer* 
to study cross-reactions if any* Tube and gel-diffuslon 
tasts vara conducted using various antigens and absorbed 
goat end baef antisera*
Tuba test.

Clean agglutination tubas were used for this test. 
Erepared antigens ware diluted to 1 in 10, 1 in 50 and 
1 in 100 with normal saline* Approximately 0*05 ml of 
the beef end chevon sera* were taken in separate tubes. 
%ual quintiiy of the antigen was ovsrlayed carofully 
over the sera avoiding mixing, SimuX^taneoosly saliaa and



strum controls were set* Observation vaa made at 
frequent intervals for 30 minutes*
c-el-diffuaion teat*

Bobls agar (BIFCO) one frran sad nomil saline 
solution 100 si vers nixed and boiled in a conical flask 
for the agar to salt and dissolve* Helted agar vaa pours 
Into Bitri dieisse to get a thickness of 3 me for ths agar 
fee Petri dishes vers previously coated with 1 per cent 
agar in distilled water, to prevent seepage of the 
reactants, m e  agar was allowed to solidify* A template 
was prepared to mark veils in the solidified agar in suck 
a way that there will be one central and six peripheral 
veils equidistant and fiva sal 111 metre apart, having a 
diameter of four mill! metre, fee veils were made by 
placing tilt petridish over the template, using a sharp 
glass tubs with four ailli metre outer diameter and by 
aspirating the gel inside the veil, Sbr the sake of 
convenience two sets of veils vere prepared in one Betri 
dish sufficiently apart, ate oaatral voile were charged 
with 0*05 ml aatieerua jnd peripheral walls with same 
quantity of antigens*

Ac the trials conducted showed that dilution of
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antigen 1 in 10 in the one* of single aeat and 
undiluted in the caee of iaiied meat gdaret better 
result in gel-diffuaion test, this seethed was followed. 
Serin 'utd saline e-ntrol* were also set. A piece of 
filter paper aoiotened with distilled water wee placed 
underneath the cover of the Petri dieh to prevent 
drying of the gel. She Petri dishes after charging, 
were placed in a refrigerator (5‘0> and observed at 
intervals of 12, 13 and 24 hours for the development 
of lines of precipitation.





Babbits?

Burisg the c o a r s e  of experiment five r a b b i t ®  tzm  

group A a M  two rabbits from group B died at different 
periods cm account of peritenltis/atrese*

After the third infection sad .by 1$ih day after 
initial,- Injection all rabbit® developed antibodies at 
detectable levels when teat bleeding ym conducted*. % e  . 
sera obtained froa test bleeding was tested, ■against toswa 
ea&igext in gel**diffusion, teat* % s  line of - precipitate
w e e  a p p r e c i a b l e  ( f i g *  t ) *

feet* to detect orese-reaeiioas

■ Cross-reaction* were noticed In both tube precipita­
tion md gcl~dlffusion teste* in all trial®* .Positive 
result® were observed when the- test was conducted using

C\ -o 1.f
beef antigen and hyper laauae goat aatlftsra* Similar 
results ware obtained when goat tissue antigen and. hyper* 
haauae beef tissue anti sera were used* Buffalo antigen 
gave a positive reaction-with both aatigost 'and antibeef 
hyper im v s m  sera* Similarly mutton tissue' antigen 
reacted with antifeeof and antigoat hypsriauune aera 
(Plate I: - *ig* a and b}»



Tests with antiaera absorbed for resoval of 
croes-reaeting antibodies s

Xt was observed that antibeef serum absorbed with 
goat antigen gave poeltlv# result with beef antigen 
and negative roault with goat antigen In tube precipi­
tation and gel-dlffuslon testa. Similarly anti-goat 
eerne absorbed with beef antigen gave positive results 
with goat antigen but not with bosf antigen (Hg, XI). 
Buffalo antipen reacted with the absorbed ssra in the 
esae manner aa beef antigen. Hutton antigen elicited a 
positive reaotion with antigoat serum absorbed with beef 
antigen and negative result with antibeef serum absorbed 
with goat antigen.
Identification of Heat faapleet
lube test! Among the diluted antigens used for the tube 
test t in 50 appeared to give clear ring of precipitate.
Of the 80 saaplee of meat tested using 1 in 10 and 1 in 50 
all were oorrsctly identified aa 43 beef and 58 Chevon 
(fable X a and X b). Xhe dilution of antigen 1 in 50 
produced acre sharp and clear ring of precipitate in tee 
interface than with 1 In 10 dilution. All positive 
reaotione were visible within 15 minutes.
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Gel-diffuaion test: The r•salta of the gel-diffusicn 
test conducted on 60 samples of neat (antigen) using 
undiluted and 1 In 10 dilution against antibeef and 
antigoat ssra hove been tabulated in table 11 a, dll 
samples which were falaa numbered to manic the identity 
of the aeat cample, ware identified oorrectly ae per 
reoorde, A line of precipitate vaa observed in the 
plate in between the homologous anti ran and antibody in 
all positive case* (?ig,ri5. Forty-two samples were 
identified as beef and 56 samples as ohevon (Table 21 a 
and 11 b). in the case of chevon line of precipitate 
developed within 12 houre in three aaanlea. 3falrty-fiv« 
eaaplee produced visible line of precipitate between 
12 and 16 hours* Hone of the aaaplee of baaf produced 
a line of precipitate within 12 houre. Between 12 and 
18 houre, 19 samples of beef showed visible line of 
precipitate and the remaining 25 samples developed line 
of precipitate between 18 and 24 ho sre.
Teste on known meat.
Hutton
Tubs test: Gut of the five known samples of mutton 
tested with un&haorbed antibeef serum, ring of precipitate 
was observed at tbs interface within 15 minutes in all



cases. But the result in teats with, antibaef ocrum 
absorbed with float antigen was negative even after 
30 minutes. Jests conducted with absorbed and us- 
abaorbed antigoat eerus against mutton antigen revealed 
formation of ring of precipitate in the interface,

Gel-diffuoion teats All the five samples of mutton tested 
with umbsorbed antibeef eerun produced line of precipitate 
within 18 nours# 'hile the teat with abaorbed antibeef 
eeruffl did not give any lino of precipitate even after 
48 hours, But gel-diffubion test with absorbed and 
unaa orbed aatigoat serum and mutton antigen indicated 
positive reaction by formation of line of precipitate 
within 12 houre, ”ith unabsorbed serum the lines were 
thicker and clearer than that in ate orbed eerm 
(Elate XI - Pig, a),

Buffalo meat
tube test; The five ssasnleo of known buffalo meat were 
tested against unabsorbed aatigoat sense, A ring of preci­
pitate formed in the interface within 15 minutes. ~'ut when 
tae test was repeated using absorbed antigoat serum with 
beef antigen in place of unaboorbed seruaj no ring of 
precipitate formed even after 30 minates,
Gel-diffuszon tout: Col diffusion test was conducted using

27



Jcnovn buffalo meat antigen against unabaorbed antigoat 
serm, The line of precipitate developed within 12 hours.
Out no line developed whan the cone antigen vaa tested 
agsinet antigoat eerua absorbed with beef antigen even 
after 48 houre (Slate 11- ?ig.b).

Adulterated aeat.
Chevon and beef
Tube teatt The presence of beef at 50, 25 and 20 per cent i 
level in a mixture with ohevon could be deteoted, but not 
at 15 par cent level, Similarly varying proportion of 
ohevon in the mixture with beef could be detected using 
absorbed antigoat sera* upto 20 per cant level, the results 
obtained in the oase of nixed neat consisting of beef and 
chevon at different proportions using 1 In 10, end 1 In 50 
dilutions of the antigen have been shovn in table III.

I
Gel-diffusion tests la gel-dlffusion test with antibeef 
eertn absorbed with goat antigen, the presence of beef at 
50 per cent, 25 per oent and 20 per cent levels in a mixture 
of baef and chevon showed development of llnee of precipitate 
within 18 houre* Chevon also could be detected in the cams 
manner using antigoat etraes absorbed with beef antigen, unto 
20 per cent level, But no lines developed at 15 per cent  ̂
level even after 43 hours (Plate IET- Hg« a, b, ,(;> e). i
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Iheee resmlte have been ahovn in table 27.

Oitevon and Buffalo meat.
i’ive sonnies of mixture of buffalo meat at SO per oent 

end ehevon at 30 per oent level reacted in elsilor Banner 
an that of beef and ehevon mixture in tube preclp.S iation 
teat as veil as gal-diffuslon test*

Generally the intensity of production of precipitate 
by eera v*e found to be reduced by absorption technique* 
la the present study it vae observed that this phenoaenon 
vae proainant in antibeef serum than antigoat saraa* tltar 
absorbed antibeef and antigoat eera preserved at 5'e and 
-80*0 for six months did not show appreciable difference in 
the ability to reaot with honologous and heterologoue 
antirens.
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'Xai5le X a. Results o f  tab® precip ita tion  test

Meat sa via (ajtiren)
Dilution of 
snilrim

1 in 10 1 in 50

^ntisora

Anti- Anti* J&miC goat

Visrihl* 
Within 15 nta.
Cfcarp- Clarity nets

He 'otlono 
Within 15-30 at®.
Sharp- Clarity uses"

Conclusion

1 ♦ 4 f * 4 + 44 _ - Chevon
2 4 4 4 - + 4 4 ♦ 4 - - Chevon
3 ♦ 4 - 4 4 - - 2eef
4 4 44 4 - 4 4 - - 3eaf
5 + + 4 4 - 4 4 - - ;>af
S 44 4 - 4 4 - - Beef
7 ♦ 4 4 - * 4 4 4 4 - - Chvron
8 ♦ 4 4 4 - 4 4 - - Beef
9 4 ♦  4 " + 4 4 4 4 - - Chevon
10 4 4 4 - ♦ 4 4 4 + - - Chevon
11 ♦ 4  + - . 4 4 4 4 - - Chevon

{Sonod. ) 8



Meat ■ Milutios. of ^atiaera
s a m p l e  a n t i g e n
( a n t i g e n )

1 in 19 1 in 50 Anti- &aii~
beef go a t

12 4 44 ♦ *»

13 ♦ ♦ * •+ -

14 ♦ *4 *» ♦

15 ♦ *4 4 -

16 ♦ ♦ + -

17 ■4 4 ♦ m

18' ♦ * * ♦ »
19 ♦ <•4 ♦ -
20 ♦ ■4 4 • *
21 * 44 - ♦
22 * 4 + * •

^ i s i h i e  E n a c t i o n s  
S i S M 3 . 1 5 . S S s ,  i . i S u i S . 1 5 ^ 2 j S S S x  C o w s Z o B i o n  
S h a r p -  C l a r i t y  S h a r p *  C l a r i t y
n e s s  n e a a

* ■* » —■ Beef
♦ .4. -  *  B m t

+* ** - - Caevon
Beef
Beef
Beef
Beef
Beef

**, —  •>■■ - O b e v o n

■++ ♦■+■ *  *» O h e v o n

■* + ** — Beef

( G c a M *  )



fleat -'llution of inticerasmj "Is aatigoa
(aaticsa) — — — -— ----7_— .— „ — ---

1 in 10 1 in 50 inti- -'nti-    ,____,___ __L-SS?__£2Si_.
23

24

25

26

27

28

29

30

31
32

33

v i E i b l a  S a n c t i o n s  
15 a t s .  I ’i t n l s i  1 5 -3 0  E t c .  C o n c lu s i o n  --— T— ----— — .

C l a r i t y  “ h a r p -  C l a r i t y  

  S3t®___________________
♦ + —■ •» CrgvOH
♦ - - leaf
** - - Saevon
♦ - - hetf
♦ - - Beef
** - - Charon
+ * —  —

♦ -  — B a a f

» - - Ee«f
♦ - - Beef
♦ - - Saef

(Contd. )

S£
*



S ir auction of \ntiaera
  ___

1 in 10 t in 50 Anti- nti- frasf goat

3 4  ♦  ♦ ♦

35 + ++
36 + ♦*
37 ♦ **
38 * +♦
39 ■* **
4-0 * *+
41 ♦ ♦♦
42 + + +
43 ♦
44 ♦ ♦»

Vieibls Seaotions 
i&feiBJSJ&S* Iii6iS-35r22-SiS* Conclusion 
Cbarp- 01 xity Toarp- Clarity 
boss ness

+ ♦ • — Baaf
♦ ♦ - - .':eaf
♦ * - — Beef
♦ ♦ - - ;«ef
** ♦* - - Oiieroa

+* — — CjtOVOR
+ ■* « a — — w.OVOR
»+ ♦» - ~ C. «voa
*+ i* - - Caevon
* * ♦ « . »  - lieyon
♦ ♦ - - Jsof

(Coatd. )



Heataaa*̂
Cast;

45
46
47
46
49
50
51
52
55
54
55

dilution of Antiseraantigen
1 in 10 1 ia 50 Anti- *ati-beef goat

Tioibla fieaetiona 
Hi3L4s-i5-8St*- ili-3iE.’5r5Qj3ig*c=>»ci‘i3ion 
^iarp- Clarity -liarp- elarity

nssa

*4 
44 
44 
♦ 4

♦ ♦ 
+ *

♦ 4 
*4

♦ 
♦ 4

44
4

4
44

4

Cheven
Chsvon
Chevoa
3eef
Cuoeon
C ovon
Beef
Sbavon
.. eaf
Cbevoa
Beef

* 4*

♦ ♦
♦ T 4

44
44 4 ♦

4 4
4

4

4

(Conti. )



Heatsarsnl© dilation of (antipen) antipen Aatiaera V i s i b l e  B e a e t i o n e  

‘■ ' i t h i n  1 5  a t a .  ’i t h i n  1 5 - 3 0  a t e .  C o n c l u s i o n

1 in 10 1 in 50 Anti- Anti­ ____  _ Jbwf Sharp- Cinrity Sharp- Clarity ness nsss
5 6 4 4 4 4 - ♦ ♦ ~ ~ 3 e a f

5 7 4 4 4 ♦ - ♦ ♦ - - B e e f

5 3 4 4 4 - * ♦  * - - v f e e r a a

5 9 4 44 + - ♦ ♦ ~ - f l e e f

6 0 ♦ * 4 - + * * +  ♦ - - ~ e l e v e n

6 1 4 * 4 - ♦ * - - B e e f

6 2 4 +  4 - * * * * * - ~ c . i e e o n

6 3 * ♦  4 ♦ - * - - B e e f

6 4 * 4 4 - * * * + ♦ - " C i i c v o n

6 5 ♦ 44 ■* - * ♦ - - 3 e o f

6 6 4 4 4 _ ♦ * * - - C h a r o n

(Contd. )



feat Dilution o f '‘r.tisere

1 ia  10 1 ia  50 Anti- Anti- be«f f̂ iat
6? ♦ ♦ ♦ *

6S + ♦ ♦ -

59 ♦« - ♦

70 4K - ♦

71 ♦ - +

72 ♦ ♦ ♦ •» -

73 4» ♦ ♦ -

74 ♦ ♦ ♦ -

75 ♦ ♦ * -

76 ♦ ♦ ♦ - ♦

77 ♦ ♦ ♦ + -

■Visible i'oaationa 
D’itMn 15 nio. 1+la.n 15-30 ate. Conclusion

3»arp- Clarity C’larp- Clarity 
seas neaa

+ *■ - - Ssef
- - Cberon

♦+ *♦ - - c .seven
«♦ - - Caovon
*♦ ♦ * - - 'i.efon
■* * - - loof
» ■* - - Beef
♦ * - - leaf
♦ * - ~ Beof
** ** - - Caevcn
+ * - . Boef

(Corstd. ) <£



Meateanple(antigen)
filiation of anti
1 in 10 1 in 50

A&tisera.

Anti- Anti­beef goat

Tiiifcle Saaciitmo Within 15 mtft. Within 15̂ 50 st«.
Shwrp** Clarity Sharp- Clarity n**« jo*m

Conclusion

70 * ♦♦ — ♦ «#♦ Chovon
79 * ♦ — ♦ ♦ - - Beef
00 ♦ *♦ — * ♦♦ ♦♦ «* — CheroB



Sable I is.

3©. of 
meat 
sonnies 
tested

Claealfieatioa of visible reactions observed in lbs 
tub* precipitation test

Soacias Yi Bible Paaetiorsa
 ̂Vithiri_1 5_atg» 15-30 Jg te
Clarity Sharp- Clarity Sharp­

ness' ma n

48

38

3*ef 1 in 10 
dilution
1 in 50dilution ♦♦+*

Chcvoa 1 in 10 
dilution

**

1 in 50 
dilution

1, After 15-80 minutes
it was observed 
that snsrraiess of t. e 
narrow bands of pre­cipitate forced 
sue*ad out.

8, A n  positive react­
ions were risible 
witain 15 minutes.

$



Cable I I  a .

3 1 1 -a t  i o n  o f  a n t i -  

' t e a t  g e n  a n a  c l a r i t y  o f
s a a p l s s  l i n e  o f  p r e c i p i t a t e

( a n t i g e n )  —

Seaalts of gel-diffusion teat 
Antietra t i a e  o f  a p n a a r a n o a  o f  l i n e

o f  p r e c i p i t a t e

caailut«a 1 in 10 Aniibecf Antigoat iltbin 12-18 urn. 1G-?4 tors.
          _____

b o n o l a a l o n

1 ♦ * 4 - ♦ — C h t w o n

2 ♦ 4 * - 4 - + *» C h a r o n

te
y ♦ * * - - - * 3 e s s £

4 ♦ 4 4 ♦ - - - * j c e f

<S ▼ 4 4 - - * - B e e f

6 ♦ 4 4 * - - - B e e f

? ♦ ♦  4 • - ♦ - O a e v o n

8 ♦ 4 4 4 - - ♦ - C e e f

9 4 4 * * - * - C h e e o n

1 0 4 4 * « 4 - *» C ; : c v - «

I t ♦ +  4 ~ 4 - * - C a e v o n

(Oontd. ) VJ
M3



ffert dilution of anti- ’sntisera *is* of a^earasice of line
sac loo eon anl clarity of of precipitate
(aEtffen) lino of precipitate c j • i

sndilated 1 <n 10 Antitseef Anii^cat Within 12-18 hrs. 18-24 laps

12 ♦  *  B e e f

15 * '•* * — — — * -B®ef
14 * -  Chevcn

15 * ■>* <• — .* «. * Deef
16 ♦ « * ♦ « « .  * - Beef
17 ♦  • » * * < ■ » • *  «•

10 ♦ ♦ ■* Boof
19 ♦ ♦♦ ♦ • — * «* 3&8f
20 ♦ ♦ •* * ■* * — ĥoTron'
91 ♦ e+ -e ♦ ♦ • - fcj?0n
2 S  *  3 e o f

(Oontd#*)



'Matsaap;(antJ

23
24
25
26
27
28
29
30
31
32
33

Bilutica of anti­gen and clarity of lino of proaipitoto
Antlaera, tlae of appoaranee of lino of precipltato

Ondilatod 1 in 10 Intiboof Antigoat Within 12-18 Sra. 18-24 to*Coscluoion

.............  . . .  ........................ 12  t e a .......................................... .....

♦ ♦  4 • ♦ * — - Ciieyon

♦ **■ * -  ' - ♦ - S e e f

♦ *♦ - ♦ 4 - ~ Oisovon

♦ 44 ♦ - m 4 - B ee f

♦ ♦ ♦ ♦ - - - 4 Eoaf

* - ♦ - ♦ - Chevon

♦ ♦ - -* - 4 ~ Ci.evon

♦ ♦ ♦ ♦ - - 4 « Qoof

♦ 44 ♦ - - - 4 Boof
♦ 4* ♦ - - - 4 EOOf
♦ *♦ ♦ _ - — 4 roof

(Contd. )



Haat , Dilution of anii-
s a s m l e s  g e n  a n d  c l a r i t y  o f
(antigen) lint of precipitate

A n t i s e r a

Undiluted t la 10 Axttibeef &ntlgoat

34 ♦  *•*. * ■ m

35 ♦ •#=♦ ■m -

36 4 44 * mm

37 ♦ * 4 ♦ -

38 ■4 ♦ * - 4

39 * ♦* . 4

40 4 4 4 * ♦

41 4  *4 m - ♦

42 ♦ 44 - ♦

43 ♦ 4 + - 4

44 4 44 4 -

^iae of appearance of lino 
of precipitate

Conclusion
V.ltMn 12-18 lire* 18-24 t o r s
1 2  bye.,.

—■ ♦ » Beef
• ♦ - Beef
«* •*• —■ .Beef ,

^ - Beef
— ■ &  —  Qicyoii

-  ♦ -  C b e v o n

-  ♦ -  Cbevon.

-  ♦ —  C b e v o n

-- ■*; . - Cbevon
* - Cbevon

- ♦ - Beef

(Contd* )



Dilution of anti-Meat
(Silken) gea 302 olarity ofta„tigen; litla of prscipitate

45
46
47
48
49
50
51
52 
55
54
55

Antlaera

Sfediluied 1 in 10 Antibeef Antigoat

44
♦ 4 
4 4  

44 
* 4  

4 + 
44 
4 4

Tine of appearance of line 
of piacipitate

ithin 12-16 fere 18-24 tore 
.32-liEE*______ _____________

Chevon
Chavon
C ijO VO tt

Boaf
Chsvon
Charon
9aef
Charon
feef
Charon
Deaf

Conclusion

(Cents# )



i i e a tooaii( ant:

56

5 ?

58
59

6 0

61

62

62

64
6 5

66

S i l a t l o n  o f  a n t i -  
r e n  a n d  o l  i r i t y  o f  
l i n e  o f  p r e c i p i t a t e

i l n d i l u t e d  1 I n  10

Antlrera i f n e  o f  a p - s a r o n c e  o f  l i n a  
o f  r s r e e i n i t c t a

A n t i  b e  a f  ' n t i g o a t  ,. < i t h in  1 2 -1 8  S r s  1 8 -2 4  Sara
Conclusion

+ ♦ * - -- •  * 3 e e f

♦4 * - - «• 4 2 m t

♦  * - * - ♦  — C fr e v o u

■*■+ ♦ - - ■» 4 T o e f

4 * - ♦ - *  — C h o v o a

44 -* - - *» 4 3 e a £

♦ ♦ - + - ♦  • % *e v c n

♦ - - ** ♦ B e e f

* * - #■ - ♦  * G h s v o n

+ 4 ♦ - - — 4 S e e f

♦  ♦ - ♦ - ♦  -a C b o v c n

(C o n t d .  )

4*
4*

♦
♦



Heat
(»nt I

67

68

69
70
71
72
73
74
75
76
77

Dilution of anti­gen sad olsrity of Antiseralint of preeipitste
"undiluted 1 in 10 Aatifaeef Antipoet

♦ ♦ ♦ ♦ *

• ♦ ♦ - ♦

* 44 - ♦

■* * ♦ ♦

♦ ♦  ♦ 4» ♦

♦ ♦ * ♦ -

♦ ♦ -

* ♦  4 ♦ -

♦ 4 4 * -

* ♦ ♦ - *

+ * ♦ ♦ _

flee of eppeararo* of line 
of nrocipitate CoUClUjOlOnKithin 12-18 fare 18-24 hr*
J2Ja»* ~ _________________________

- - * s««f
- ♦ - CfaeVQB
- * - Cfasroa
- * - Chevon
- * - Cuevon
- - ♦ Beef
- - ♦ Beef
- - ♦ Beef
- m ♦ Beef
- ♦ - Chevon
- «* ♦ Beef

(Coatd. } Si



Meat 2lluticn of nntl-
aanplos gen an*? clarity of •'■etiaera line of ar,̂ e;xrar»c« of line
(antic es) lino of praoipitafce of preaiplt ito

wadilutod 1 in 10 ‘•ntibaef Antigoat I'ithin 12-18 hue 18-24 nro

78 ♦ - » — « . «  CiMsvon
79 * ♦♦ * « « . » ♦  Beof
SO ♦ •• - + » ♦  - C.-eoon



tab le I I  b. .Details o f  p rec ip ita te  l in e  formation ia  C e l-d iffu s ioa  tea t

Total To* 
of seat 
saapless 
teoted

‘-its* of appear­
ance of llao of 
precipitate Undiluted

Beef
1 In 10
dilation

Chevon
Undiluted 1 In 10 

dilution

v.’it'alu 12 hrs. 0 0 3
(7.9)

3
(7.9)

80 Between 12 and 19 19 35 3518 era. (45.2) (45.2) (92.1) (92.1)

Between 10 and 
24 bra.

23
<54.8)

23
(54.8)

0 0

figures in parenthesis indicate percentage.



Table 111. Seteotlon o f  a lu lte ra tion  o f neat a t d iffe ren t le v e ls  by tube
p rec ip ita tion  aethod.

S u a b e r  o f  

s a s a i  e a a -  

p l e s  t e s t e d

Percentage of seat — S e a o t i a n e

3ecf Cbevoa 1  i n  1 0

« m t i r e n  d i l u t i o n
1 i n  5 0

"'tcorbcd
a n t i g o a t
e e r u c

antibeef
s « n »

itaorliod
antigoatseram

-‘oaorcea
anti&e^fosrtss.

1 2 1 5 8 5 * 4 4 4 * 4 4 4 4 4 *

6 2 0 8 0 4 4 4 * 4 4 4 4 * 4 4 4

1 2 2 5 7 5 4 4 4 4 * 4 4 4 4 * 4 4

1 2 5 0 5 0 4 4 4 4 * 4 4 t 4 * 4

1 2 7 5 ? 5 ♦ 4 4 * 4 4 4 4

6 8 0 2 0 ♦ 4 4 4 * 4

1 2 8 5 1 5 w ♦  4 4 - 4 4 4 4
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labia IV. Detection o f  adulteration o f  neat at d iffe ren t ls ve la  by
ge l-d iffu s io n  ssotLod

Humber of 
neat eass- 
ples tested

T’orcentuga o" seat
i:*«f Cnavon

2«lotions 
Intigen dilution

Undiluted 1 in 10
Absorbed
antigoat
o*ru&

Absorbed
antibeef
seruH

Absorbed
antigoat
sense

Absorbed 
antibeef 
scnua

12 15 05 ♦ 444* - 4444 “
6 20 80 4*4*4 44 4444 4
12 25 75 444* 4 44 •**4 44
12 50 50 *4 4* 44 + 444 44
12 75 25 44 ♦ 4-4 4 44
S 60 20 44 *44 4 44
12 85 15 4444 44 ♦ 44





f yperinnun* sera, containing adoouate qsuntitieo 
of aatitwdi.es were raised in rabbits a-a ..not beof and 
goat tieoue antigens. The oera were found to o© of 
valua in condnails'C bath tube prooivit 'tion and gel- 
dlffusion tcrts. Tho gL t;oro are re icrto tint cone 
raeoito fail to devoloo oatlucdies, in the present study 
all rabbits developed loteotable level of antibodies 
after the third injection. Garvey et al. (1979) 
reported that certain varieties of raobito like 
Hevzeland ond Dutch breeds are best for the purpose 
of auttBera production, ^ba local str 'in of raobit 
used in this study mu So nd capable of producing 
hyperlanane cara o f satisfactory potency.

baline extr-’cio of beef and chovon were used as 
antigen in the present vert, for in unication of rabbi to 
by ictra perltonial injection, folio Jng the neti.oln 
proLcribed by “Jerohant and Daoker (1967). £ke salins 
extrcot o" whole neat vzo fo^ad to be a ocnpeta.it 
antigen to ©licit sufficient antibody reo once. 
Although, t!u5 s re netbed vaa tried by ' arnecke anti 
baffle <1960), they 1 uled to obtain antibodies in 
aorua used fox* gel-diffuoion teat. Shin nay be due to 
over its unis'itioa, be^a^oe t .e •'aline extract of nurcle



ueei for initial injection contained aore than 30 ar 
of nrotain whereas cnly about c m  ag of protein was 
present in the antigen usod for priuary injootlcn in 
the present work. In thlo context it is partimnt to 
point oat the observation of Christian (1970) tl». t 
rabbits failed to produce precipitin in the rera if 
the level of pro'ein in the initial injection of 
antigen ia aore than 10 ng.

3he cross-reaotiojs observed is tho toatB uruag 
usabeorbed nyperimmune sera again et beef and eheeon 
and Heterologous antigen© srnh as beef, ohevon, nutton 
end buffalo meat indicated that it contained over­
lapping antibodies as observed by "a£az» fit al (Ib^l), 
Pinto (1961) and Caeriker e& al, (1979)* But 
Sfconougam and Rangajftt^aa (1972) did not observe any
cross-reaction between, beef and nation in tuba proof-

/pitction test. Shio nay be due to tho differences in 
the antigene, used for production of antlaera, since 
they used a ©run and aquscou® extr *ct of muoole together 
as antigen.

She technique followed for absorption of antisera, 
for -erovo) of crosa-reactiiv antibodies,using freoe.o- 
driad antigen, hel-oa in naintaining tho volume and



concentration of tiio cera core or less in the same 
level, without affecting its efficacy. Any method 
of absorption, in general, will reduce the intensity 
of precipitate formation, as observed by Pinto (1961), 
itow also the intensity of precipitation was found 
reduced in absorbed sera.

Of the two dilutions of antigen employed 1 in 50 
vac found to give better result, Ihcu^a 1 in 10 
dilution produced sufficiently thick precipitate, the 
margins of the precipitate were difficult to identify 
from the column of antigen sdiioli had slight brown 
colour and this difficulty waa not present in ease of 
1 in 50 dilution. Observation for the foration of 
ring of prooipltate oho u.d be continoufi for the first 
15 to 30 nimteo, as tbs riqgo of precipitate fonaed 
nay settle down by gravity after com® time of it# 
formation, Store over according to Gienoberg (1943) 
in positive oaoea the v .itieh ring develops in the 
interface alaoot ia>edirtely and certainly between five 
and twenty minutes, Ifce precipitate formed later than 
this nay be due to non-specific reactions, 9ut Kaplan 
and Suck (1951) oonaldered the reaction within 30 
minutes as significant, She major advantage of tube
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precipitation test ie that the result could he read 
in a short period of lees than 30 ainutes.

In gd-diffuslon tests the results oould be 
obtained in ease of both undiluted and diluted antifens* 
For single neat antifen, dilution 1 in 10 was adopted 
to avoid the colour of the undiluted antigen affecting 1 
the line of white precipitate formsd ia positive react­
ions. 9ut in the oaee of nixed neat the undiluted 
antigen was preferred because of their low proportion 
is the total antigen* Moreover the dilution will 
further weaken it* She added advantage of gel-dlffusion 
test over tube precipitation test is that the border line 
oases in tubs test, will be distinct in gel-dlffusion 
test* Another advantage that con be cited is that the 
result obtained could be preserved as visible proof for 
a longer duration in gel«*dlffusion test*

All the 80 false numbered neat samples could be 
identified correctly by both tube precipitation and 
gel-dlffusion tests* Hence the teats oould be considered 
reliable* Chevon gave positive reaction earlier than 
that by beef* In gel-diffucion test 7*9 per cent of 
the chevon etmplac developed precipitate within 12 hours!
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and 92.1 per cent within eighteen hours. In case of 
beef none of the candles produced precipitate within 
12 hours. Between 12 and 18 hours 45,2 per cent 
produces precipitate and 54,8 per cent between 18 and 
24 hours* She lines of precipitate are clearer and 
sharper in cace of chevon than that in beef. Side is 
probably due to the nigher potency of the anti goat seme 
titan antibeef oerue. Fufienbsrg pt al. (1976) observed 
tnat the forsation of precipitation lines In any 
iwaunodif fusion system le highly dependent on relative 
concentration of antigen cad antibody. In all cases, 
positive assuite were avalbble within 24 hours, Shis 
indicates the efficiency of the testa in producing the 
re utt in a reasonably short tine.

Detection of adulteration of meat is of praotloal 
importance, Riyoical characteristics alone oaunot be 
relied upon, in their Identification* then known mutton 
and buffalo neat were used In teste, they reacted 
similar to cheven and beef respectively. As reported 
by Singh and Tadav (1362) the above reaction say be dL , 
to the close serological relationship between the species.

According to Kataubi and laalzixsi (1968) the



lowest detectable level of adulteration is 25 psr cent 
in Mat* The teste in the present study have revealed 
that the detectable proportion of ons type of meat in 
a mixture could be as low ac 20 per cent* But below 
that they oould not be detected* The probable reason 
is that the proportion of seat of the particular spaclea 
in the bulk of the slxture will be sc low* that t;air 
part in the antigen will be weak to show any visible 
reaction in the precipitation test* another reason that 
coald bs attributed is that the antiserus night not hove 
had a very high titrs to produce a reaction with a weak i
antigen.

Efficacy of prepared antisera, by preservation at 
5*C and -20*0 for six months, were found unaltered la 
precipitation test, iccordiag to Crowle (1973) sons 
rabbit preoijitins lose thoir activity within 12 days 
when preserved at 4*C« Sot it is not known whether this 
is applicable to the anti meat sera.

During the course of the study there were occasional 
break-down in the electricity supply which would hove 
altered the temperature in the refrigerator* But the

fprobable tesparuturs fluctuation, inside the refrigerator 
did not affect the quality of the antisera, therefore.
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I t  aa-j be ooncltaiod th-t variations in preservation 

tosn>er'iture for a shorter duration w ill not affect 

the potency of fie oerua used in prooipltntlon teste.

fhe results of the study established thct 

dllferentlatioa o f chovon from beef cojM  be reasonably 

done by the preeioit itlon technique using hynartiuuns 

oera raised in rabbits, '•nd ty Ite abaorvtlon using 

freese-dried antigen to rasovo the croso-roaotlng 

antioodles. Adulteration of ohcvon vith beef nd 

buffalo neat could also be detected by the came eethod 

upto 20 per eent level.
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Adulteration end misrepresentation are eoaaon 
fraud dant pr 'ctiees ttnoo ,,nt«r d in meat industry.
It is difficult to 'liotinguieh the seat of different 
species by their physical character alone. Inriunalogical 
methods are considered as one of the reliable methods for 
this purpose. Benoe in the present study, differentiation 
of beef from chevon by serological methods was undertaken.

Byperlnnuna nora via raiesd is rabbits maintained 
ia the laboratory against boef and chevon. Saline 
extract of beef ana chevon were used as antigen for 
intraperltonesl injection, five injections, at an 
interval of four days, were given to the rabbits. M l  
the rabbito developed detectable level of antibodies after 
third injection, when test bleeding was done. fuse 
precipitation and gel-diffuaion techniques were adopted 
for tho teste, Saline extract of t.osolo was found to 
be a ccopetent antigen to elicit eulfioient anticody 
response in rabbits. Saline extracts of the meat 
sample® to be tested were prepared in 1 in 10, 1 in 50 
and 1 in 100 dilutions and were used an antigens agalnrt 
antisera. One in fifty dilution r s  found to be jo at 
satisfactory.

She nnabaorbed antioera on tenting proved to contain



crosa-reacting ontibodies, Shis could be resovod 

by absorption /itfe ^raose-dried antirea againrt which 

the oroon-raootiRg antibodioa were present* *%e 

eatieeru® roloed Rgoinat chevon waa found nore potent 

than that against beef. Absorption technique slightly 
relueed the nooeney of both types of antisora.

Signty oet.plea of seat *ron known sources were 
collected at different periods and £alc® numbered to 
crok the identity of meat ea-apl*. Ihesa eanglee were 
Subjected to tabs precipitation and Rel-diffueicn 

tests. Forty tto samples were iJerti-ied as beef ana 

thirty eight saarles ss cnevon, vhich were in agreement 

wit. the records. Cbua pel-dilfueier* and tube precipit­

ation teat have proved its worthiness aa a reliable 

nn<3 dependable oev.ed for differentiating between 

chevon and beef.

Same teete were conducted using buffalo seat and 

mutton ts antipeno, in plan* of beef and chevon, which 

elicited reactions quite oisallnr to that of beef and 
chevon respectively.

In mixtures of ohovon and boef at different 
proportions, the adulter onto could be identified at 

levels as low as 20 por cant by both tubs precipitation
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and gel-diffuaion tests. buffalo sasat was

substituted ia place of beef, it could also be 

detected apt© SO per cont level as in the ease of 

eoef.

She sera preserved at 5*C end **£0*0 for eix 

aontha did not apparently affect ita potency in 

spite of ©ooasional electricity failure. It is 

conoluued that tho procini tation test by both tubs 
and gsl-diffusion aetiiods using absorbed sera are 
quite reliable to differentiate between oheven and 

beef.
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Sdttttifiomttoft of mm% of <S if format ^toloo % 
physical wwmtotioa al<m# io difficult* 3*rologio*l 
tomt* or*, oftfooat*! mm on# of tilt aotoiiu
la *rS#r to Sffform&Uots boof fa?** tovon* tot 
prseipltsticn mag $#l*diffomlo» i«»t« nor# «oacorr*atly
Scat* mtime* r*i*#d is *mbt£t* spttot'Ottf aai
ob«font mas amlto •xtootm of swot owmpims ooUoetod 
fxon fcna*« ooareoe ** v#r* tod for too
toots* la osrdor to **&*• meoNNmetiw 
to  »#«i «*** toorbmi vitO JSrooifKbr'HWI maiigta 
«£*lo*t which *ro##*r#«iotto aatitcdio# vtir# proooot*

tabs pr#*ipitoio» mas gol-Siffomioa tots vmro 
mdepto foe identifying to* *o*t ***fto* th* toot* 
oeaductmS oa •!$*!* miutplo* of ***t gsvo omst s«r tot 

m m m m y  la itotlfyivg t o  «**•!*

Buffalo -tot to  mutton oto in to* tost mo aaiigt* 
foootod: in to* s n  asstst* *• tot tgr to f to  oboto* 
rostotHfoly. It nm* ml** te Sotot to
prcmmoem of aSu&toaat i »  a *X**i **rplo off lotff to  
©htooa gson to  p^ptoloa or Imrml of *dt& total to  
upto 20 p#* coat*
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The aatSecm eouild he. preserved for mar® tfcoa 
«!*■ ssohthg? at TO sod ~2Q*C without loss of •ffioaoy 
ineplte of oeeaoiosalt e&setrieity f«0,we* It is 
oo.no3,M«a that it&e japeoitjitatiou sod gei-diffusion 
tests are. reliable methods for differentiation of 
b e e f  s o d  eftavon*




