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INTRODUCTION



IRTRODUCTION

The tropical and subtropical cnvironments are
highly favourable for the growth end rultiplication of
a wide variety of micro-crcanisma on account of high
temperature and humidity. Meat 1s an excellent source
of nutrients nccesgary for the proliferation of the
microben. They enter the meat during preeslaughter?
peri-slaughter and posteslaughter opcrationss The
factors responsiblce for contamination of meat cre
dirty ailr, socil, water and egquipments, besides uaclean

enimals and operators.

The organiscms gaining entry into mgat or meat prodiu-
cts are elther spoilage organisms or potontial pathojens.
Soma of the pathogenic organlsm eloborate toxins cauoing
food poieoning while others multiply and cause iniZection
to tre consﬁmer. The spdllage organisms influcnco tho
keeping quality ond shelf llie, Thereforc thie bacterial
load in meat 13 important both from commorcial ac well

as Public Jealth point of view,

In Indla, meat 1s obtained £rom Aiffercnt cpociceo
of animals, In many states in India as in the case of

Rarala, bulk of the moat is being marketed without propes



storage or precerviation, Tho alaughter houscs are
premitiva, mode of slaughter operations are unsatige
factory and thc means of trangport of meat to the market
iz inadeguate, Ko considefable improvenent cccurred in
recent past in these fields and therefore the bacterial
cguality of moat proﬁnCaﬁ:in such environzcat is to bo

viewed with sugsploicon,

The hygienic quality of meat is desendent on tho
load and type of bacéeria presents  Total viable count
will indicate the load of living hacteria in weat.
Coliﬁoxms,iﬂaccal Streptococel, and Clostridiuvn perfrincong

are indicators of fasecal contamination,

The bactericl cuality of water used for plavghier’
operations greatly influenco €inished meat. Apalysis of
watzr supplicd in the slaughter house will heldp in

assessing ono of tho cource of contanination in moat,

In India, tho work done on the bactorialogical
quality of market meat arc not meny. Thercfore, thoe
present work was tahen up with the object of gathering
information on the hygienle quality of markcet cocat in
the.prevailing conditions, Tho efficlency and desirg-

bllity of waching carcasses ucing sanitizoers for tho




reduction of bacterial lcad in meat was also thoutht
worth studylng, The relotion betweoen thoe bacterial load
in ¢orcase and the water usod in the meat stalls was

also thought worth studying,
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REVIEW OF LITBERATURE

Rircher as cerly as 1659 suggested the role of
micro organisms in spoilage of foods. Kerncr (1820)
described sausage poisoning ond its hich f£atality rate.
It was Pasteur who in 1837 showoed that souring of mil%
was causzed by micro orgonisns and he appreciated and
uq&erstoqd the role of micro organisms in £food speilejge.

Gaertner in 1688 first isclated Salmonella eateriticdis

£ronm meat which cauzed £00d4 polisoning in Germany in

57 persono.

Total Viable Count

Total viable count is an indication of hygienic
quality of fresh meat. Kirach et al, (1952) used thio

mothod in frozen iean beef,

Stringer gt al, (1969) used total vieble count in
Judging the bactorial quality of becf. Hotula gt al,
(1972) examined beof and ot vardability in microblal
counts in diffcrent locations of the becf carcascs. They
recorded more count of masophilic and psychrophilic
organisms from neck region (1,2 x 105) than abdominal
cavity and othor locations (2,5 x 103). Surkiewieg

at al, {1975) analysed raw beef pattics, 76 per cent



of which had APC with in 107, 84 per cont of the namples

had lesa c¢han 100 coliforms and 92 per cent had leso
than 100 B.goli: per grame, Sixty one samples of raw
ground bheef examined by aAl-Relatmy and stiles (19795)
observed a meanlﬁpc 3.8 ® 206 par gram of meat, whilo 41
per cent of the samples had count above 10 milllon per
grams. One sample had coldform count more than 100 per
gram of meat and 54 per cent of the saéplea were posltiva
for fascol p.coll. Shelef (1975) cexamined refrigerataed

iiver and got maan 6.8 log 10 count per gram,

Geppfort (;9?6) observed APC ranging from 100,000
to more than 50 % 106 organisns per gram of raw gzapnd
_beef in 955 samples tested, Ingram mnd Roberts (1976)
is of opinion thot total cqunt of a sample give an idea
of the contamination and tol) upon the hyglenic quality
' of meat ag well as the abatt@ﬁr cchﬁitions. Hosthoff
and Peldstein (1976) recorded 2.0 x 10% organism per
gram of heef; Miora and Copta (1976) cxamined precocked
accalerated frecme dried ﬁaat and found 90 to 100
organism por gram in 71,3 per cont of the samplesS.
Geopfort (1977) examined ground beef pattiee and had
* count leso thon 10° ps:Agram in tvo third of the sampleos
and 30,5 per cent of the samplcos had count above :I.O6

ozganism poer gramg

I



;
wojton and Kossakowska (1977) uced acroblc plate
count and count of indicator bacteria to asscog the
hygicnic quality of meat. Kramer and Gllbert (1978)
used £ive differcnt methods to assess the APC 0L medt
and found the varlability is less than 0,5 log 10, Gy

using pour plate method those workers recorded 7,32

log 10 count per gram of meat,

~ Cbhlinger and Hennedy (1978) cxemincd f£rozen heef
and got 103 to 104 orgonicms per gram of meat, Paradis
and Stiles (1978) did not observe any correlotlon Loat-
ween APC and indicator bacteria, Raécach an:t Henrickzon
(1979) obscrved a count 103 per gram OFf rcat obtained
from electrically stimulated hot-boned carcoses. Joy
at al, {(1978) observed an initial load of 2 0 3 i0y,10
in beef muscle, coliforms and eantorccceoci alno dotected.
Sufmmer (1978) stated various unhyglenic practices wuich
causc an incrcased,bacteriai load in meat.

According to Jay {(1978) total 9late'count would
probably give much information as any other microblal
index for detconining sanitory gquality.

Exanination of meat was done by using plate count

agar, recormcnded by American pPublic [Healith Ascscoiation



(1953) Harrigan end Mc Cance (1978) ocuggested incu-
bat&pn of plotes at 35°C for 48 hours and to count bhacterial

colonicz when plates were €0 have 30 to 300 cclonieos,

Indicator Bacteria

Certoin bacteria which are natural inhobitones of -
gaétro;intestinal tract of man ongd animole, denoted ao
indicator bocteria, wien found in eny othoer nmoterials 10
a clean indicatlon of its contamnination with f£aecal matter,
According to Buttiaux and Mossel (1561) organiesms selected
as indicators should possess specificity ie. the bacteria
should occur in the intestinal tract, should occur in high
numbers in the facces, possess resistance to extra-entornal

environment and permit easy and relioblic detection,

Coliforms, Faecal Streptococei and Clostridium
perfrincens are considered as tha commen indicator
bacteris and ere considered as pathogens - Harrigon ond

Mo Cance (1976),
Coliform end Escherichia goli,

The presence of coliforms with Escherichia celi in
£food iz an indication of possible faccal contaanination.
Eesgoll as an indicator of vater-borne pathogen was £irst
auggéated by Schaxéinger (1892) .
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According to Burton (1949) contamination prior to
freezing of foods is efficiently detected by the prescnce
of collforms while enterococci were superior indicators

in £rozen vegitebles,

wWilson and Mc Closkey (1951) suggested E.coll count
will tell upon the sanitéry quality of oysters. Chartley
et al.(1969) advocated tosting for tho presence of colle
forms and ot;.he.-: :I.ndicatoés for evaluating the hygienic
quality of raw milk, Bachhil and ahluwalis (2973) used
Escoli and g.‘fx@gﬂii as & tocl o examine tho hygienic
quality of row meat and stated that the procence of .
Eecoli type I indicata that the meat had been directly
or indirectly contaminated with huran or animal faeceos.
Al=Delaimy and Stiles (1975) reported that faccal contae
mination leads to incrcase in coliform and E.coli count

ané@ decrease in shelf-life of raw ground becf,

Cuthertz et pl. (1976) and (1977) considexrs count of
coliform and E.coli as vall as aeroblc plate count as a

tool for judging the hygienic quality of turkey meat.

Linton (1977) tried presumptive coliform count to
detect faccal contomination of plg carcases and :
stated that E,c0li in plg and man ere similer in type and
antibiétic sensitivity, wojton and Kossakowska (1977)
adopted E.goli count to ass;zss the hyglenic quality of

Carcases,



2american Public Health Associstion (APHA 1953)
recommended Drllliant green bile broth 2 per cent
{BGB broth) and Eosin Methylene blue (EMB) agar for the

detection of coliforms and Ee.goli.

Fishbein et 81,{1953) used ra.id tectnique for
presumptive count and confirmatory tost using Lauryl
Sulphata tryptose medium and EMB Agar from cream and ple,
Keishnaswamy and Lahiry (1964) exanmined market meat and
cbtained a coliform count Of 2.6 to 4.5 1logld per gram
of meat, Bhatta (1966) used BGB broth for quantitation
of coliforms and ENB Agar for E.coll frem water.,gqggli
vas identified by IMVIC test, Hall gt al,(1967) followed
mont probable number (MPH) method for detection of colie
form using BGB broth, Thoy studied growth cheracter cn
EM3 Agar and Iﬁvié test for /’detection of Z.coli.

_ bossel and Ratto (1970) £ound BGB broth was botter
than vioclet red bila agor (VRB) for isolation of coliw
form from dried food and drugs, Moussa ot al.(1973)
used MpH technique for quantita£1¢n oﬁ-coliforms in
frecze dried food stuff using BGB broth, Shelef (1975)
using VRB Agar, in liver got a 2log count in the initial
daye .
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Fowler and Clagk (1979%) used LGB broth for aotinma-
ting coliforms in dellcotessen salads and IFVAC roactions
for testing the isolated E.goll. Chombers at al. (1576)
uzing VKRB Agar and recordsd a mean 1og count fxon 2.064¢
to 2,97. Bdrmund and Latt {(1977) used IMVIC teot for
identifying f.gold vhich wore lsolated from £00:o.
liswton gg|gg.i197?} conducted IMVIC tests for iduntilydng
E.00ll which wore isolatoa f£rom hides end moat. They
got 160 sawples posltive for colliforms and EB.cold was
isplated from 100 of them, UWojton and Hoscakowska {(1977)
usdng 0GB broth tested L.coli group in meob Lo test the

hyglenic ouality¢

Rajagepalan (1978) used LE3 broth for dotoction of
coliforms and EM8 agar for enunerction of L,goll £xom

frozen £ish, meat, chicken and ice-crean,

Coliform counting by MPH procedure was roconrmandoed
by AFHA {(1953) Cruickshank ot ale (1975) Harrigon and
Mo Cance 11976} using BCS broth, oruicks hanL ot al, {1975)
Oblinger and Coburgor (1975) preforred £ive tubc mothod
to three tube method for ﬂeta:mingtion of 1PHa
cruickshank ot al.(1975) found that Eij%kmun tout

with 8GB broth at 44°C is a useful mothed in idontifying

typical collform (G.gold)and otated thot CGL broth
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supresses the growth of anaercbes aespeelally Cleuclchiis
The same method was followed by Harrigan and Mo Canca'(1976).

i

Faecal Streptococel X

Paeczl Streptococel differ from most other gram
positive cocel in that it im catalage negative (Wilson
and ¥iles, 1975) but Streptococcus f£asgalis which is !
one of the merbers ¢f£ faecal atrcptococel is catalase;

positive {Cowan, 1974),

The group D streptococel or Faecal Streptococcl
sre also known as entcrococel and consist of distinct

species such abte

' <
Streptococcus fascalis, Streplogoccus gggggg.
 Streptowoccus bovis and Streptocogous egquinus,

Cn the ﬁasia oﬁntha preoent knowledge it appears !
that coliform count as an indox of saniéary cuality is
anplicable to some £0048 whercas tho use of this ifndox
fos food, brincs cobjection £rom some investigators wﬁo
feel that enterocccct rather then coliforms botter re=

flect the senitary guality (Jay, 197é).

Buttiaux (1959) ccmbarea the presence of coliforms
and Faescal Streptococci in water and concluded that group
D streptococed are coxcellent indicators of foocal contoe

mination, Oartly et 21{1360) isolated Foecal Straptococcd
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from water, cewage and facces and considered that they
were the best indicators of pollution even in the

sbzence of colifbrms.

Different workers used different techniques for
ostinating the nunber of feecal streptococcl in food
stuffis. Darnes (1959) tested media containing 0,10 pér
cent thallus acetate and triphenyl tetrazolium chloride
as an inﬂicétor‘ana tried siznetz agor, azide broth and
packers crystal violet broth for tosting food stuffs,
Lachica and Hart-man (1968) used gelective media 1ike
Tween carbonate madis, . Thallus acetate cltrate agar,
M~onterococcus Agar {Slanstz) Thallus acetatce Agar,
KeFe Agar, and citrate Agar and found tho first two aro
‘the best for isolating and enumerating Faecal étxeptococci

in frozen foods.

Wojton and Kosszkowuska (1977) used sodium azide
broth.to ehumerate Faccal Sireptococci in carcasea,
Plerson ot .nl,{(1978) tried azide dextrose broth, crystal
violet azidc broth and K.F.Apar, to iszolate group D |
streptococel from grouad beef and got varisble results,
Rey ot 0l,(1978) used X.F. agar for isolating entoroe
coccl from oxcilsed muscle and obtained 1.2 logld count
on tho initial .dag,



Stiles gt al, (1978) analysed raw and processed
moat ¢o detect gfoup D straptococel using Ke.Fe Agols
They cohoerved no meéningﬂul relationship with other
indicator organism'anﬂ concluded thot contamination
with group D streptococcl were principally from packing
plants rather than at retall lcvel. ‘

clostridivn perfrindens
Crqganisms belonging to the spcoies Clostridium

perfrincens (gg,gerﬁrihqéne)a:e gftam positive rods, when
exposed to adverse condition they form spores.

Agg,_pcrfrinqeﬁs are ﬁormally prescat in the intese
~tinal tract of men and animals, It 1s also found 4n |
801l, dust and sewage, Presence of this orgonism indie
cate past contanination in the agbsence of coliform or

cnli,

u!}

Cl.perfrincencwas domonstrated as ethiologlcal
agent in food'poisoning fi;st by mc Clung (1945), The
food polsconing strains of ¢l, perfrinoens primarily |
belonga to the type A (Jay, 1978),.

According to Marshell at al.(1968) Tryptonc sodium
sulphite leomycin (2ER) ager give’: the maximum count at
lepscr time whon compared to sodium sulphite polymixiﬁ
gulfediazine Agar (SpS). Addition of thioglycollato
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buffer enhances the anaeroblosis and it should be added

when TSH Agar is used, undsr aercbic conditiona,

Gibbo and Fresme {(1963) used sulfadiazine and
polymixin as gelective entiebactericl agents for the
izolation of Clperfringens, Hall gt al,(1969) tried
5P5 Agar to detect the total number of Cl. perfrincens
in foods, Héxmon ot al. (1971) stated that 15N Agar :'
was the best selcctive mediun for isolation of Cl.
perfringens, when ccmpafed to SFFP agar and S5PS Agar,

and 1t gave least falss positlve resulis,

Joyna and william (1973) tried Decycloscrin and
Neomyclin to supress tho ¢roup D streptococcl during tho
isolatlion of Ci,. perfringens,

Lebee and Duncan (1975) used, atarch, glucose, o
maltose in the culture h@ﬂia and obtalned a 100 fold.

increase in the recovery rate of Clostridiuvm perfringens.

Harmon and Kettur (1576) end (1977), Martin ot al.
(31976) used the engyme catalase to increasc the numbor
of Cl.perfringens 4sclated in order to asseos the

quentity more accurately,

clostridium perfringens may get access into meat
by contamination of the carcase with polluted vator,

cdung and alp<borne dust., Manpg authors attempted to

isolate Cl.perfrinsens £rom meat ond meat preparations,
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Lepovetsky gﬁ.g;. (1953) triecd Heart infussion broth

to iszolate clostridia £rom muscle, bone marrow, and
lyimphnodes, [ogsel (1959) uvned sulphite polymixin egar
to detect the presence of Cl.perfrincensin £ooada,

Strong gt al.(1963) tried thio—glycollaté medium
for raw wmeot, poultry and £icsh and obszerved 16.4 por
cent of them contalned Cl.perfrincens, Holl and angellotd
(1965) used thio glycollate medium to detect Cl.pegfrincens
in meat and meat products ond noted 70 per cent of the
beef and 82 per cent of the veal were mositive., CUmoweilcon
et 01,(1976 b) tested neat vsing ncutral-red cocked maat
medlum and Fruin (1978) tecting 335 isolates from ground
beef and pork and found 320 (94w) were type A. Paradis and
Stiles (1978) observed less than 10 Cl.perfrin:cng per

qgram of bologna tosted,

Various cother products uverc examined by difforent

guthors. to detcet the presence of Cl.,perfrinaens.

strong ot al, (1963) isolated’Lle.perfrinoins from

poultry and fish, Christiansen and Xing (1971) {ron

salds and Guthertz et al, (1976); (1977) from turkey
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water Analyoie

The guality of water used for slaughtor cperatlohs
is very ﬁuch impoztant to produce good guallty mcat,
Tpa.water suppliea to the slaughter house should be of
poteble type - Bladr (1975).

Rittor (1956) uwsed BGB broth for testing the presence
0f coliform in well water and ezide dextrose broth for

anterococci,

CGilcreas (1975) As of opinion that Faecal Streptococct
can be used as indicators of pollution in addition o

EQCOli.

Water being a source of contamination to meat, ASCEC
sing the hygienic quality of water cupplicd to slaughter
house, will help to trace out the scurce and extent of

contamination of meat preparad in such areas.

Decontamination

Fresh meat io an ideal medium for bacterial growth
theraby leading to iits spoilage and foodesbhorne infection,
The chespest methodiol, reduce the surface bocterxial load
of carcasd i8 by waéhing them with some harmless

panitisecrs,

Chlorine which iz a byeproduct in many chemical industry
can ke offectively utilised for this purpose, In tho
form of bleaching powder it can bo easily stored.
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According to Hercer and Sdmoner (1957), wilson and
#iles (1975), tho hypochlorus acid formed by chlorine

in éolution is a good germlcide.

Zeigler and Stadelman (1955) found that cocoling of
chicken in 10 or 20 ppm chlorine water was cficetive in
increasing shelf-life, Hays gt al.(1963) found gcidificd

chlorine water increases tho bactoricidal eficct.

Benarde et al. (1967) found thet E.cold in suopensicn
were destroyed by exposure to differcnt astrangth of
chilorine water at different temperature. The bactericidel
effact was found increcacsed with increased Jdose of chlorine

and higher temperature of water,

Patterson (19G68) used watcr at a strength of 200
and 400 ppm residugl chlorine for imnarsing poultry
carcasces The shelf-life was expected to enhanco by 20

per cent in the case Of treated carcase.

Murray (1969) indicated the use of 10 ppm chlorinc
in inplant watoer supply of slaughter house was a consi-
derable ald to the improvement in the bacterial quality
of meat., Dainty (1571) advocated opraying with hot water

175 to 90°C) to reduce 80 por cent 0f bacteria,

Jagger (1972) reported water with 22 pom residual
chlorine was used for spraying and got rcduction in the

bacterial load, without any tainting effect 1n the carcaccse
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Acecording to Kotula et al. (1574) reduction in total
count were evident in 45 minutes and 24 hours after
spray washing with water containihg 200 pﬁm chlorine.
The pressure Of the spray were 4,2 and 24.6 kg per cmg.
The reduction attained were 1,5191 and 2,3097 for samples
at 45 minute after wash and 2,3901 and 3,0716 after 2¢

hour wasﬁing respectively for the ebove treatrents,

Thronton end 'Gracey (1974) reconmended bypochlorite
solutioﬁ containing 230 ppm chlorine can be uced effew
ctively tc,disinée#tanu'kquipmcnta in tho meat stallo.
Mﬂaa‘ég 81, {1975) used 20 ppm chlorine in the water
sﬁpply bf the processing plants and noted approximataiy
10 fold rsduction in faeral and spoilage bacteria,

According to Awerican Meat Sclence assoeiation
(1975) washing of carcases with 150 ppm and 260 ppm chlorine
water reduces the bucterial locd by 81,9 and 81.0

per cent respectivelyes

Patterson {(1975) recormmended dipping poultry cae
cazes in hypcchlorite solution of 220 ppm for 1 tob
minutes is ac effective in reducing hacteriael load, aso
by any other method, Kelly (1575) stated chlorination
of washing water would reduce the carcase coHntaninction

and hacteriol load without any effect on keeping guality.
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Emsweiler gt 2ls (197G a) cbhserved a significant
reduction in total acrobic count of beef foreguartors
within 2¢ houre after pray wash with 100, 200 and 600
ppm chlorine wator ) ‘

A two log reduction was noticed by Smith et ale (1976)
in lanb careases with 0,02 per cont chlorine water,
. Kelly (1976) suggested.vashing with.chlorinated wai:?;} ‘
.Wate;r reduced total count significantly, Morton {1976)
advocated ggous solution o?; nascent chlorino spray Lo

feﬁuce tho bactérial leoad t© a nil state,

Lazax:us (1077) used hypachloﬁus acid in acetato-
acatic acid buffer 25 to 200 ppm to reduce tho curfoce
micrabiel load significantly, Fothiraj (1978) resorted a
significant reduction in microbial load in :sheep corcases
by pbtab.‘l.e water spray, at 3 kg psre cma for cne minuvte
with brushing, It was reported that spray washing of cag-
éase using heated water at 90°C gove a reduction in
bactericl 10ad by 99 per cant (AnON...1978). Snith ana
Groham (1978) used water at 80°C for 10 seconds without
any objectianable colour cn beei and mutton carcascs.
above 99 per cent of inoculated Sclmonellas and Z.gold -

vere destroyed,
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MATERIALS AND MEIHODS

aigﬁty four satples of moat for this ctudy woere
collected from di€forent mest stells in and arcund
Municipal Town, Trichur such as Municipal msat stalls -
at ast Fort (200 samples), veot Fort (231 somples),
Panchayat meat otall, Mannuthy (33 casples) snd Kerala
agricultural University Slaucghteor house, Mannuthy (USH)

(10 sarplan),

Approximately £4fty grams of meat was collected each
~ time in sopavrate polythene bags welghed and stérilisea
By uvitra violet rays. Samples were placed in theémﬂaflask
over ice cubes, Tho laboratoxy test was startaed within
cne hour from the time of collection of samples, Al
glaas wares and instruments wege storilised suitably
before the work, Processing of meat for bacteriolegical
,axamina;;ch was daonce under sterile conditions using sterlle
iﬁstxumentﬁ and agents. Thoe compesiticn and preparation
of reagents and medda 15 appendad’ scparately.
Total Plate Count (AFC)

Drepacation of inoculan,

Meat sarples collected in polythena-bags wers
brought €0 the laboratory and welghod accurately. It waco
then tricturated witﬁ measured volune of phosphate buflfer

in order to got & uniforn suspcnsioﬁ’using mortar and
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pestle, From thae miééa‘mﬂat suspension serial diluw
tions were made in phosphate buffer to gat. one in 10
million éilution (107 )o  This was used for all teots
to f£ollov,

one millillitze each of the diluted sarples was
carefully transﬁerxeﬂ’to duplicate petridishes (110 x
17 mn) and approximately 12«15 ml of melted standard
plate count aéaz (aPiA 1953) having a temperature of
45°C was poured 4n to the petridiéh. to got a uniform
‘sugpensions. Tha c@nﬁents were m;xed properliy by clockwioe,
anticlockwise forward and backward movemcnts in that order
of the petridich, It was allowed to solidify at room
temperature, and kept inverted in thﬁ Incubator at 3A5°C
for 46 hours (APHA 31953),

hﬁtqr incuﬁation. the platca wWere examined for the
growth of the organism by the prosence of colonics,
which ware counted by the help of colony countor, The
plates having 30 to 300 colonies were selected for counw-
ting, The count wac taken as the average of the two
platgs after epplying dftlution factor and opressed oo

numher of viable organisms per gram of moat.

Coliform Count
Por detecting coliform, mest probable nwsber (MENR),
Brillisnt green bilec broth (BG3 broth) as prescribed by
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ADHA (1953) with 5 m) of one per cent nattral red as

indicetor por litre of the medis wan uced, Dstimates
of MPN of .tho diluted meat suspension was made £0l)0-
wing £ive tube method,

Tho prepared medic were kept at 35°C for two houra,
before meat suspension was added to it, To 20 ml one
and half otrength BG3 broth 10 ml of the sucpension was
added, Similarly to 10 ml single strength media one
ml of meat susnension was added, and Lo enother et of

"10 m1 media tubes 0.1 ml meat susponsion was added.
Tha contonts woere incubated at 35°C for 48 hours,

After incubation ths tuboes were oxamined for acdd
and gas production, Tho result was compored with the
table for #PFR preccribed by Crulckehank gt al. (1995) to
estimate MPI An the 100 g of meat gample,

Bacherichia coli (E.€0lt) count

Eosin tethylene biue agar (N3 agor) (AFHA 1953)
vas used for isolation of Z.coli, Cne ml each of tho
meat suspension to which eppro:imstely 12 to 15 ml of
melted and cooled (045°C) EMD agar was added and mixed
properly ag in the case of gtandard plate counte Tho
contents were allowad to oolidify and then incubated
at. 35°C for 18-24 hours,
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Aftor incubation, the plates werce exmmined for
the precence of colonies with metalic lusture, which
were conoldered as E.c0li and their count was recordede
The average of thoe two plates wap taken and applying the
dilution factor the g@gg;& count per grawe of mcat was

sorked cut,

Random colonles ware salected and grown injnutricnt
agar slants, IMVIC tests were conducted to ascertain tha

identity of E.coli.

E8 jkman Test

This test was done to assess the percentage of
typical coliform in rclation to total [ecoli in the
semple of ‘meat as recormended by Shacta {1966) and
Cutckshank ot al, (1975),

Five ml each of BGS broth 2 per cont with inverted
durham's tube was taken in f£ive test tubes and one cach
of the randomly selected £ive colonies in the plate,
was tranaferred to the medlum kopt at 35°C, The cuntento
woere incubated at 44°C for 48 hours, After incubation,
the tubecswore Observed for gas production. The perccntage
of gas producing colonies are concidered ‘as typical

coliforms,
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Faecal Straptocccci count

Slanctz mediun was used for the Aisolation of

Faecal Stroptococei,

One millilitre each of tho meat suspension was
pipetteé'into duplicaté petridiches, Anpoyximately
12«15 ml maéium wos added to cach of the petridiches
and mixed thoroughly by shaking the plate as mentioned
earlier, The contents weré ailowaﬂ to s0lidify. It wan
then kept for incubation at 37°C for 48 hours,

After incubation the plates were exaemined for the
presence of colonios with verying appearence on account
of the varleties of }%gecal‘Streptococci.. Mverage of
the total count of the two plates worc tdﬁen. Applying
the dilution fact&:; nurbeyr oL Ruecal Streptococel per

gram of meat was recorded,

Isolated colonies were randemly checked by gram
staining, nitrate recduction, mannitol fermentation.

and catal)ase production (Cowan, 1974) for confirmati@n-

Clostridiun perfrincens Count

TSN Agar with thioglycellato buffer was uzed £or

isolatlon of Cl.perfrincens.
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One millilitre each éﬁ the meat suspension was
pipotted into Suplicata 25 x 200 mm tuboo. Approuimately
25 to 30 ml of melted ! medium (47°C) was added into
tho tube, Contento wera mixed proporly. A layer of
liquid poraffin (Sterilieed) was made over the contonts
to maintoin anserobiosis,

The tubes were incubated at 37°C for &8 hours.
After incubstion, the tubes were examined for tho pree
sence of black colonics indicating the growth ¢l,
perfringons, The colonics were counted, average count
was rceorded., By applying the dilution £actor number

of Cle.porfrincens por gram of meat was recorded,

Random colonies were tested by gram stalning,
motility, nitrate reduction, and lactose fermentation

for coanfiirmation,
Water Analysis

Twenty vater sampleos collected from the tanks df
all the meat stalls were tested for aergbic plate

count, coliferm count, count of E.coli, Faecal Strento-

cocel and Clostridium perfringens using respective
modla as in the case of mcat samples,

Decontamination

Calcium hypochlorite (Bleaching pewder) was used
to prepare chlopine vatesr. The strength of chlorino in
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the sclution was detesmined by lodometric titration
{APHA 1953) and furthor Allutions werc mada in order

to gat 10, 20, S0 ppm of chlosine in water respectively.

The solutiong were uaed for spraying on the
carcase 30 to 45 minutes after the proporation of the

aolution,

Initisily meat samplos from tho carcess wore COle
lected from near the erca where spraylog was to ke
dcne. Subsequently chlorine water wore azplicd in the
area adjacent to that from where the meat samplos ware
¢ollected using a hend sprayér (Foly eprayer - Dayer)
at a constant pressure f£rom a distance of one foot from
carcase surface, about 100 to 110 ml of the solution
wWas sprayed over an area qf 30 cm square within 30
gcconds, Filfteen minutes was allowed for proper dripping
and drcyinge. ?ﬁmre after samples were colliected from

the treated areas in similar manner as above,

The meat samples collested before and after chlorine
treatment uvere pxﬁcessmd for determination of total
aercbic plate count as in the case of eacrlier samplos.
For chlorinc treated sanples 0,05 per cent of sodium
thiosulphate was added to the poptong watsy to neutrae
lisce the residual chlorine if any in tho meat
{Pattorson, 1968),
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RESULTS

The result of ¢otal plate count, presurptive
coliform count, couni of Escherichia coll, Faecal
Stroptococel and Cloastridium perfrincens in regpect
oL 84 sarples of meat tonted arc ghown in table 1,

Aerobic Plate Count

Result of 10 camples firem USH has stown that thé
average mercbic count 1o 36440 x 10° +3.03, Tho maxie
rum count obtained “was 55 x 106 organisms per gram Of

meat and minimuin was 26 x 106. Nincety por cent of the

samplos frem USH had count between 30 x 106' and 50 » 1.06

and in only oac sampie (10%) the count was 55 % 106.

{‘l‘able iz B)o

Cut of 33 samrplco fzom Hannuthy, the average count

was 65,03 x 106;;3.91. The asroble count ranged between

30 x 106 and 103 ® 106 organisms per gram of moat. Out
of the 33 sasmmles, 11 (33.33%) hed a count botucen

30 x 1.06 and 50 x 106. Por seven (21.21%) saples the

count was between 51 X 105 and 70 % 10° and 4a 10

(30, 3%) samples, 4t was 71 = 106 to 90 x 103. In the

remaining 5 (15,15%) samples, the count was 91 x 106

to 120 x 20°%,

The result of 21 samples collected from vest fors,

the mean APC was 94,48 x 10° 4+ 5,46, The count rangod
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B

£rom 37 % 106 to 150 x 10° arganiems per gram Of meat.

cne (4.76%) of tho camples came in ‘the range of 30 =z 106

! .
to 50 % 106' and for another (4,76%) the count was within

the rengo of 51 x 10° to 70 = 120°, But efght (38,08%)

gauples had count betweén 71 = 106 and 90 x 106.-

wWhereas in the case of nine (42,88%) samples count

ranged betwesn 91 % 106 and 110 x 106 and oniy inttwo

(9.52%) samples the count was more than 111 x 106

crganisms per gram of meat,

In twenty semples oollected end exanined £rom

6

Fact €ort tho APC ranged batween 63 = 100 and 127 » 106

organiems per gram of meal, with an avorag® of 89,2 X

20° % 3.77.  Three (15%) of the samplos hod count
bhetween 51 x 20° ana 70 x 10°%, for 10 (50%) it wes

71 = 105 9 = 3.06 and fcr five (25%) the csunt obe

tained was 91 x 10° to 110 .ix 0% 1In two (10%) samples

the APC was more then 1311 x 106 ocgandsm por gran of mout,

Coliform Count

The sverage presumptive coliform ccunt (KCN) in
the meat samples Srom USH was 2,91 x 105 & 04372 por
100 gram moat. The masioum MPN dotectod in tho ganples
from the same source was 4,5 % 10% and the minimum 1.2 =
3.05 coliforme por 100 gream of moats All tho saples had
uPM less than 5 x 165 (Table II B),
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The averace HPN of coliforms swong Mannuthy (33)
samples was 13.52 x 10° 4 2,28 coliform por 100 gran
of meat, The count ranged boetween 2,0 x 105 and .

/

42,5 x 10°. OF the 33 samples 12 (36.36%) had count
less than S x 20°, In tho case of 15 (45.45%) samples
the count was batwean S.1 x 20° ana 25 10°, The
remeining six (18,19%) hed 25,1 x 10° and 50 x 10°
coiifoim per 100 gram of meat, No sample had count

more than this,

The mean coliform count in 21 semples collocted
from vest fort was 77.60 x 10° i 16,40 coliforms por
100 graé q: meate, The mavimmn and minimum were 180 x 10
and 4.5 x 105 respectively. Only one (4,67) had the
count below 5 % 105."Rlne (42,88%) of tha samplces had

MPN botween 5.1 x 10° and 25 x 10° and 3(34.18%) had

2541 x 10° to 50 x 10°. But eight (38,08%) of tho’

5

sanples hod PN moze than 100 x 10” coliform per 100

grans Of meat,

In the case of 20 sawples from East fort the

5

average MPN was 45,75 x 107 213.94 coliform por 100

grams of meat, The maximum value observed was 160 = 105
and minimm wac 2.0 % 10°. . In the case of £lve (25%)

5

samples MPN was less than 5 n 107 whoreas eight (403)

had a value ranging betweon 5.1 = 105 end 25 x% 105.

5
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One sample {5x) | cach had MPR ranging betweon 25,1 x 105

5 o 5 , 5 ]
to 50 x 107, 50,1 x 10” to 75 x 107, ond 75,1 x 10

[ &
to 200 x 10°. All tho recaining four (20%) had “MoN

valus more than 100 =z 105,,

Escherichla coli Count

Cut of the B¢ samples tested none had a count

leco than 800 E.g01l per gram of meat,

The average .gold count of 10 samples collccted
from USH was 205 x 102 & 3.001. The noximum count of
Eacoll was 33.x 102 and tho minfmun was 8 x 302 par!
gran of meat, Four (40%) of the sorplag the count ranged
botween 800 and 1500, An equal uumbor hod count 1501 €5
3000, Remaining two (20%) scamples contained E.coli bet-
ween 3001 and 5000 per grom and all were witchin 5006
Eegold per gram (Table IX c)e

The average Be.coll count of 33 samples collected

from Mannuthy woos 35,27 x 102 4 1,90, The minimun count

wos 1400 and the maximum 7000 E,c0ld por gram meat, |

in ail thc_a samples the ccunt was 800 or ;mre. Cne (3.03.)
had count between 800 and 1500, whereas in 10 (30 3@‘;&)

it ranged botween 1501 and 3000. Tuenty one (63,647}
samplec were in a range of 3001 to S000, and tho romain-

ing one hod E.cold between 5000 and 7500,
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The mean E.c0li count of 21 samples from West fort
waalss.zd _éc 102 4 2446 Eogoli per gram of mecats The minie
mum and maximom count were 3600 and 8800 respecti.vely‘.

No sample had a count less than 1500 'per grams Iin one
of the sample (4,76%), thc count £ell in thoe range of
1501 and 3000, The count in 12 (37,16%) semplcs was
3000 to 000, whercas in two (9,52%) it was 5001 to 7500.
Six (28,56%) had counts above 7500

Altogoethor 20 sawplos vore tested from East fort.

They gave an average count 0f 40,35 x% '192

£ 3464 Eogold
per gran 6£ meat, The maximsa ccunﬁlgaa 7500 and the minie
| ‘mum was 1205. In all the.aarr;')).ea'the count was above

800s Cut of these in three (15X) of the pamples the count
was botweon 800 and 1500, 1In 14 (70%) of the samplea

the E.coli count was 3001 to 5000 and three (15%) hod

5001 to 750D B.coll per gram of meat,

Colonies of E.cold isolates were tested at random
by Ihd@le, mothyl red, vVoges-proskauer and citrate
uulgzaﬁ:lom test. It was found that all the icolatos
tested from USH Monnuthy, Bastfort and west fort were

Indole ang MR positive ond VeF, and citpate negative.

Eijlmn Tast.
Tho B.coli isclated were tected for production of
gus at 44.,0°C (Eijkman toot), Hinoty percent of the

colonies, €0 tosted wvere found to be positive to the



32

test Andicating they are typilecal coliformse The detallc
of the result of Bijkman test is shown in (Table IIX).

Faecal Streptococci

The average count of Feecal Streptococel in 10 meat
pamplas callgcted from USH was 28,11 x 103 + 667 organiom
per graQ of meat (Table I}. - The minimum and maximum
caunt.waa zero and 66000 fespectively. cne (103%) of tho
sanple was negative, In two (20%) of tho samploo tho
count renged between 1001 and 10000. Three (30%) of the
sample had a count botween 20,001 and 30,000, In° another
3 samples, it wao betwacn 30,001 and 50,000 and in the
:éméining one it was between 50001 and onoe lakh, fone
of the sarples had a count cbove cne lakh (Table 1I4).

éhe mean ;aecal Streptoceced count of 33 samples
collectsd £rom Manmuthy was 40,05 x 10° & 3,75 per grom
of meat, Tho minimum count was 30,001 and maximum was
101,000, None of the samples had a count below 1,000.
Five (15,15%) of the samplos haed g count betwcen 1001 and
10,000 whereas in four (12.12%) of the samples the count
ranged botwecn 20001 and 39,605. Seventeeon (51,52:3)
samples were in the range of 30,001 and 56,000 and in
alx (1B410%) samplces the count ranged between 50,001 and
one lakh. 1In one (3.03%) of tha sample the count was
above one lakh, |
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In 21 pamples tested from West fort gave en avorpoe
count Of 57,71 % 303 + 4422 crganism por gram of maats
The minimum count cbserved was 33000 and maximaa count
was 1,210,000, Hone of the sa:iples had count bolow 39,000,
In nine (42.84%) of the samples, tho count was betueeh
30,000 and 50,000 whereas in 11 (52.¢0%) it vas between
50,001 and cne lakh and in one (4,70%) of the sample ;
thie count excceded one lakh,

Twanty camples collected f£rom Bact fort revcaled an
" average Faacal Str&ptccocci count 52.6 = 103 4 4,15 orga-
nien per grgm of meat. The maximnm count oboorved was
107,000 and minimum was 33,000, All the twonty samples
had count above 30,001, Twelve (60%) of the camples hod
count betweocn 30;001 and 80,000, 1In seven {35%) samplcs
the count ranged botwecn 50,001 and one 1akh and in tho
remaining one sample it was above one 1akh. d

The 1uelated colonios wero randomly teoted by gram
staining; nitrate reduction, maqﬂtol fermentation and
catslase production., All the tested colonics were gram
positive, short chain cocei, The result of nitrate rodue
ction, mannitol formentation and catalase production aro
shown in (Table 1IV), All of the tested organiam reduced
nitrate. About 32 per cent fermented mannitols ApDLOXie
matcely 21 per cont of the teoted colonies vwere catalase

positive rost 70 per cont weore negative.
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c glostridium porfringens Count

The average count of Cle.perfringens from UlH wm;
0.82 x 10° & i
recovery from one saple was 800 per grom. Seven (7056)
of the semple Aid not have gle.perfeincens and in two ;
{20%) the count ranged from 10 t0.100 (Table I1I ej,.

+.0,79 orcanism per gram of meat, The maxirmum .

Thirxty three samples teotad Erom Mannuthy bad shown

an average of 3,82 x 102 3_;'0..?5 2l.perfzingens per gm:n

'auf meat. The maximun recorded count was 1800, In seven

-

(31.215%) oamples, Eleparfrincens was not detected Emd sidx
{18418%) pamples had count ‘10 €O 109, vhoreas 12 (36.37m}
&amp).es had count between 101 and 500, In oix {(18,18%)
sanplas\tha c":ount was 501 to 1000 and in one (3,03%)
sample it was in the range of 1001 and 1500. In anoti:or
szrmple the count was botween 1591 and 2000,

Tne gvorage Clostridium perfringens count for 21
RRERENSEAS X .

samples collected from nost ‘fort was 6.94 x 107 & 1, 33,

The maximum count was 2,600 and mindmum was 20 Cle.po r:gginc.rcvna
per gram of mest. Three (14,25%) samples had count bof!;ween

10 and 100, In 8 (38,12%) smias tho eount ranged beltsw'een
501 énd 1000 and in another 4 samplcs 1060 to 1,500, 'The

remalning o (9,52i) sample it was betwecn 1501 and 2000,
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” Average count of clostridium pe é:gringmsin 20
sarples collected from Baot fort was 5,96 x 102 %+ 1;0,’:
The maximun count obgerved was 1900 organism por gz:am;:
ona {5%) of the samples dld aot reveal the proesence eif
Gl.perfrincenss Two (10%) had count between 10 and ma.
In seven (35%) camples thoe count ranged betwecn 101 and
500, whoreas in cight (40%) samples 1t was betwecon .:01
and 1000, o©ut of the qmmas.nmg. in one sample theo cm;nt
ranged botween 1003 and 1500 and for another it was Emt-
weoen 150'i nnd 2000 Cl.perfrincens per gram of meat, ;

The 1solatol colonics rendemly tested for conﬁ&x;
mation by gram staining, motility, nitrote reduction anc’x
by lactose fermentations It was observed that all thé?
teatad colonien wera grem pocitive, non motile, nigra%é:
reducing and lactose fermam::lng.. ,

4

The mean valuce of tho gorobic plate count, col:l.fom
‘ counth ‘count. of Begtold, Paccal sStroptococci and ngzs&rishm
porfrincons were compared with pespect of the cource pf
collection by analyscing the data gtatisticalily uvsing f:.he
Stutostty . |

The sawmples obteined from USH vas found signific;antly
lover £rom others at 1% lovel in reopoct of ArC, ::olif:f:‘om,

Eegold, Faccal Streptococoi and. Claporfringens (Taple V).
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samples from Mannuthy were highly sicnificantly
lower from that of East fort anad west fort with respect

to counto of 81} organisas tflisted.

The aémp.‘l.ea of west fort and East £ort were signi-
ficantly lower in resgpoet of APC , coliform El.coll ond.
Faecal Streptoccaei at .bothllsvels. In rpespect of C),
porfrincens the signiflcance of difforence was only at
5 per cent lavel for samplces from- the above spurces, J'
Averace counts of APC and other bacteria in samplos fron

different sources are presented in table I.
Wator Analysis

Results of bacte:'i‘olcgical examination of watcr o
aiven in (Table VI,

The mean and standard error of asrobic plate count
of § samples from USH was 40.2 x 103 + 6.88, for hannuthy

? & 9,34, for west fort samples, 106 i

samples 79,4 x 10
10°

millilitre Of water,

# 6.58 and for past fort samples 9346 X 103_-;5.96 peor

Coliform count per 100 ml of watcr £rom USH wag '
330 + 210,10, Mannuthy 1172 5; 21042, VWast \fo):t 1398+430.28
and for East fort 1772 & 729.79. All the t\wenty samp;as
contained celiform in 100 ml of wator, |

Eachesrichia coli count por ml of wator tested th)u
a mean and gtandard error ac, for Ustl 1,0 # 1,0, x-!annuthy
10,2 # 1.93, for West fort 108: 3,02 and for Last fort
7.0 & 1410, Only one of the five sar_np.‘l.‘ea from USH hoed
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Zecoll, whoreas all the five cemples each £rom the
rensining three sources were positive for E,c0li, onc

of the E.coli isoclates were positive in Eifkmon test.

Paccal strepcoéocci count of watdr analysed is s%own
in Table VI, Tho averace count from USH sampies was
746 # 1,9, Mannuthy 24,2 & 9.1, for west fort 35.0:14474
and for East fort 19,43+ 2.5 per ml of water, All tho |

camplen éeze positive for Faecal Streptococoi.

Clostridium porfrincens was not detected in all the
£ive wator samples from USH, Cut of five sumplos from
Mannuthy twe gave on Cl.pecrfrincens per ml of watcer, éith
a mean Of 0.40£0.25, In the case of five west fort saisples
threc of them had two Glostridium gerfrinucns per ml and
one sarple containcd one Cl.perfrincens and others wero

negative. This gave an average of led+044 Cl.porfrincens

per millilitre, In the case of water from cast fort dut
of f£ive, two of the samples had two Clostridia per ml

and one sample had cnly one Cl.perfringens por mi of Jatar
oxamined with a mean 0f 1.040.45. :

Cn statistlcal snslysio of the data it was foundi
aerobic plate count of UGRH wator sample wore signiﬁicéntly
lower than that of Mannuthy, Cast fort and vest fort, ;
There was no significant differcnco Lotwecon the sampl&é
£rom Mannuthy, West fort and Sast gort'with:regard toﬂ

APG (Table VII).

1
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1

In case of coliform count, there was pignificant

algforence botween USH and Mannuthy semples at 5 por
cont lovol and no sicnificant difference botween the
samplas botwcen othor soureoes, ‘
. |
Escherichla cold count of samples £rom USH eignie
£icantly louer than that of mannﬁthﬁa Esot fort and hest

fort and therae was no aigmiﬁicaﬁt aifference betwecn :
Mannuthy, West fort ond Bast fort samples. g

| Faceal streptococeld count of USH was sionificantly
lower than thot o¢f East fort, Thero Was 0o signiﬁicanﬁ

I

difference botwasn camples from other SOULCGS. '

I
T

In tho case of Cl.perfrincens, tho count in samples
frem USH was aigniﬁicant&y lower than that from vest fort,
» ’ I.
There was no significant difference noticed betwecn other

aampies. ' ' . s
. {
Dacontomination !
The effact 6ﬂ spraying the carcase with Wator COR=
taining 10, 20 and 50 ppm reslidual chlorine was atudi?d
by testing the inltial béctér@alllcaa and gtor treat@cnt
" 1oad of tho meat (Table VIII)e The effect of dccant&%
mination with 3 levels of chlorine was compared with :
pxe-treatment_ceants by statistically analysing tho agta
" using 'tetest¥, It was foungd that the differcnce was;

Highly significant, !
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on calculating the pércentage of reduction of
count, 10 ppm chlorinc water reduced 24.8 per cent of
the bhactericl load, 20 ppn reduced 59,9 pir cent and h
50 ppmn reduced 77,9 pér cent,

Covarilence gnalysis of the data (Table IX) has
shown that 10, 20 and 50 ppm are significantly difﬁcrént
in tholr effect. Palred 'tetest! showcd that 50 ppm
water was better Chan 20 ppm and 10 ppm in thot ordor;
But water containing 10 ppn rasiduél chlorino signifi;
cantly redu:cd the bacterﬁalmlﬁaﬁ, thouch not as muchi

as tha othaer tuwo,
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In order © evaluate the hycicnic quality of meat "
and meaiz products verious tools havae been accepted, I
Aeﬁobic plate c¢ount of the matorial under inveatigatién
i5 one of the foremoot of such tools. It is an indlrcct
indication of the bogterial lood, thouch tho anaarobié
bacteria and psychrophilic hacteria mey not coma to 1%ght.

Tha loed of coliforms {n the sample 1s another iﬂr
i

dication of the total hyglenic quality of mcate The QQH-
tamination of meat of animals often cecurs foom faecaii
matter oither from within the animal or from the oxternal

sources, directly or indirectly.

The three types of bacteria viz, Eecherichia ggl&;
Fagcal Streptococel and Clostridium perfringens are often
incriminated as Sndicaticn of Eaecal contaminstion and

hence known as indicator bagtoria, :
In the present btudy tho market meat gamples wore:

' |

teoted for hyglenic quality by sercbic plate count, pre=

sumptive coliform count and count of other indicotor
bacteria, This mathodology was accepted in general and%

h
followed by meny workers in tho past, '
Out of tho totael 84 samples brought for tho study.

}
{
i
i
i

from four Aiffcrent places, ton samples were from tho |
) i

1
1
l
|
i
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1

University Slaughter house (USH) which was mannod an@f
managed by professionally qualified persons and not

1ike tho other threo blacea Quch as moat stalls at
Mannuthy, Bast fort and Hest fort, Tho last tihreo having

more or lesg similar environment and practices.

Acroblc Plate Count

The acrobic plate count{Ar) of the sazples ranged
between 30 x 10° ana 150 x 10° per gram of mcat but in
0 per’cgnt-af the samples from USH the APC was botweon
30 x 10% and 50 x 10% whersas only 12 of the remaining
74 samples could £all in this range. Thirty three per
cant oﬁ-the pamples from Mannuthy and 4,76 per cent ol
the Bamplaé from tept fort belong to this group (Tahlg,IIa),
piftmen per cont of the samplos from Mannuthy, 25 per
,cent f£rom Bast fort ond 43 per cent £rom West fort had a
count in tho range of 91 x 10° to 110 x 120° indicating

a tmuch higner bacteriel load,

According to Internationsl Commission for Mlicrobice
logical specification of Food (IQF, 1974) gencral via-
ble count in fresh meat should not exceed 10? DEer gram
of meat, None of the samples unﬂar‘stwsy could claim
this quality but undcyr tropical conditions and gensral
pragtice this 43 a norm not easy to fulfil,  But tie

quality of the somples £rom USH in goneral seems
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patiofactory even if they woere not in par with internationol
standard. This is lower than 6.8 logi0 reported Ly Shelef
(19758) aftor exemining f£resh liver. Al-Deloimy and Stlles
{1975} obsecrved count above 10 million por gran of mest

in 41 per cont of the samplos, Goopfere (1976) oh3crved

5

ApC renging from 107 to more then 50 x 106 organisns por

gram of raw ground beef,

Coliforns

Presence of coliformy agnd their ¢ount is an iIndicow-
tion of contamination fLrom cnvironment, No sample was

frec Srom coliform. The MPR ranged botuwenn 1,2 x 105

and 180 = 105 per 100 gram of meat, Dut 33,3 por cont of
the sasmple had a count less than 5 155, in which cent
per cent of the samples from Ui wero covercds, Yorty to
forty five per cent of theisamples from other three places,
the MPN ranged betwoen 5 x Iﬂs'and 25 X 105 (Table 1II b)Y,
In the case of samples from West fort and rast fort the
MPH was more thon 100 x 10° in congsiderable nurbors, - Tho
result pointed to a significant dtfforence in thc coliforn
count botween the products of USH ang other ploces,  The
codiform count in UsSH gavple ie lower than that roported

by Krishnaswany and Lehiry {(1964).
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1
i

i
I

Enchecichia cold é,
Among the indicator bacteria E.coli was detected m
all the samples, which is a clear :l.n%&ication of thé:!.r
faecal contemination, A1l of them had a count more than
eeolperl gram of meat, /As seen from (Pable IX ¢) tho 1%6:31:1
of Eecoll £mm the USH panples | were gbmpa:ativqu loj;;r,
ém no'na‘ of them was having a ¢ount higher' than 5,000,
_The Eegold count botscen 3001 and 5000 was obscrved in, 20
per cent of USH gamplos where as tho corresponding ﬁig%smu
£rom others were 63,64 per cent for Mannuthy, 57,16 pt:Er
cent for'mast fort aﬁd 79 per cent for gast fork, H@g@
again a significaﬂt: difference was noticed for UsH |
samples ﬂ;om the others, AleDolaimy and St,iiaa (2.9‘2'3)?E
also found presence of Eegold in 5¢ per cent of meat |

sarcplos tosteds ' i

it

Though the presence of Segold was detccted in tho
saﬁzﬁ;nles. the results of 420 coleonics randomly te:—;te.a gmm
all the samples indicate that 377 (90%) were typical
coliforn ..as evidenced from the result of Eijluhan test
(Table II1), But there is no significant differcnce E
of the isclatecs fmni the samples £rom the four differond:
saurc-a_sf A high percentage of the stralns of typical
coliformz indicate the potential danger to the cohswaai;-a'
health, ; ,



Usually Faecal Streptoccccd is . found enioting in%
materials during contamination with faecal mattor. &il
cxoept One contained Foecal strepfocﬁcci. The count ;
varied £rem 1000 to more then one lakh per éram of maiﬁ
(Table IX d). More than 91,7 per cent of the total sa%plos
had count obove 30;006. Thirty por cent of USH, 51.2;per
ceht of Hamnuthy., 42.84por cent of dest fort and 60 per
cent of Eagpt fort wore in the range of 30000 té soéooé
About 5244 por cont of the wost fort samples, 35 per!
cent from Last fort and 18,18 per cent from Mamnuthy ﬁéd
a count between 50,000 and ons lakh, Whcreas one (10%@
of the UsH sawmple hed this count, In generali éherm w3
considerably high count of Faecal Streptococel in tha?

. meat sample ohtained from ploces other than USH. ?nzsﬁas
more or lese in cgreement with Chou and Harth (1969)
whe Obzsexved -QEaegal dtrgptococei in 93 por cent of |
Zrozen meat in the ronge of 11000 to 3000000 per gram;'
of meat, ‘ :
from the biochemlcol reacticon (Table IV) of the |
Feecal Streptococct in their ability to ferment mann;tpl
and catalage production, the species variation coulqd be
detomined, Nost of tho catalase produeing a&rgins coﬁld
be Stggpggg@ceﬁs‘fggggglé§ {Cowan, 1978). The mannitoé_
fermenters include ggxentggggggg £agealis a9 well as

streptococcus fizeciuw. The other being gencrelly




|
I

45 |

Streptococous bovis or Stroptococcun durans (Wilson and
i
#ilos, 1975). 1In-the present ctudy an average 33 por |

cént of the lsolates Wworo mannitol fermenters and abou%,
22,5 per cent ware catalage positive, indicating that :i:hc
majority of the icolaktcs were strewtegoccua bovls or

g ptocoees durang &urans found in the gastro-intestinal tmct
of bov:lnos. Their proscnca in the meat could be duc t@;

peri slaughter or post slaughter £accal contamination, f:;
|

clos Eiostridium gezrfgin sens - |

i
Clostridium mrﬁr;ngens 48 asnother set of bacteria

normally present in 501l and faccal mattor, Bixty n&nag
{82,1%) of the sesples contoined Cl.perfrinoons, Scavem:iy.
por cent of tho USH samples, 21,21 por cent of the :
Manauthy samplces, five per cent of the past fort cemples
were free £rom this bacterls, The load of Clostrjdium :’
was with in 2000 per gram of meat end the bulk of the 'k
seoples £rom placeé pther than USH had count between 100
and 1000 (Table LI c), Hall and angellotd (1965) found
82 por cant of the veal and 70 per cent of bocf were :|
positive for Clostridium perfrincens. In the precent étud«y
also the samples positive for Clostridium vas 02 per ceimt.

Tho isclates, besides having grown in theo golcctdve
medium satlsflod the charactordstics of g_z;.gexfsancenai

€rom the biochemical reocticn, 1
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Stringer gt al,(1969) noticed a significant risc
in APC in meet durdng transport to the rotall markot,
roulder and Krol (1976) obsocrved the trangportation of
dressed caoreases may lead to increace in bactoerial leoad
due to poor hyglene in trensit. s;aél_ef {1975) observed
that the AFC increases on spollage of meat, Chambers gt
21,(1976) was of opinion that bacterial count in markot
mect was due to poor sanitation proeticos. Westhoff ana
Peldateln (1976) attributed the highor bacterial load in
meat to improper handling and roor panitation in the
abatteir, In the opindon of Sumnor $1978) tho source of
contanination in meat vere mainly due to the abcence of
peoper working surface, knifc sterlliscrs; homd wasiing
faclilitics, un~restricted acess of ouiside perconnel
and dirty arca, Absence of protective clothing cor the
working porgonnele, the practice of undesirablc acts
during working such 2o umoking and unprotected vchicles
and mode of transport were somce of the contributory
factors to a high bactorial load in the markot meat.,
Similer cauges were attributed by Thronton and Gracay (1974),

in tho case of mcet stalls under our study the COne
ditions were unsaticsfactory in respeat o the typa of
congtruation, menagemont fagiiities and practices. Only
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exception was that the University Slaughter house {méﬁ)
vhich bad an irproved structure than the goot, Animols

In

Blaughtax@dlthis place wers £rom thoso maintained in tho

i
i

univercity farms disposed for slaughtor for reosons r
other than diseasss. Tho supervision of the operetions
was done by professionally gualified persons paying @bra
attention to cléaning of surfeces and keoplng tho me&g in
polythene bags Quring transport. 7The distsnce 1nvol€éﬁ
ir transport was also limited and the factors mentioﬁed
akove might have contributed to tho comparativeiy 1@%

AFC in the meat obtained f£xom thero. ;
in tho case of Mapnuthy the only difference froﬁ

Weot fort and Bast fort wag that the slaughtor wao c§p~
dceted in an aren & fow yerds distant £rom thoe meat étall.
It could not cleim any imoprovement in tho ﬁaeilitlea:or
environment whon compared to otherss But the place where
meat was kept for sole was no: exposed o the roado éhcre
there 4o freqguent traffle movemont, whercas both at &ast
fort and Bact fort ths slaughter area was abont 3 Kﬁéﬁway
£rom the otall, The cepcagos boing transported expadﬁng
o the dust and vehicles in tﬁe rood and furthor di;é;a»
ving thenmarer to tho roads oo tﬁat eir-borne dust épnlﬂ
gat. accaap O the Carcasess This could be alrmason ﬁor
tha highor APC 4in meat ganples of Bast fort and weat;fort,

wvhen comparad to that of Mannuthys It was not possible
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to asgess the health status of the animalo slaughtered
in all the three places ang their role 1f any on the
bactericl load,

The result of analysis of bacteriel quality of water
indicated that there was significant dlfference in the load
of bacteria botueen that of USH and othier 3 places, being
minimun in the former, %he difforsnce in the bacterial
load in meat could be g;artialiy attributed to this factor,

The presumptive coliform count of thamameat samples,
more or lcss sorraspond €O the APC, It is well Known that
coliforms arc widely distributed in the environment, Thare
is 1o wonder A€ _t:he carcases walch had betn soliberally
exposad to unresiricted environment had a high coliHenm
counts The pressnceo of large number of coliforms indicatas

an unsatig€sctory hyvgienic quality,

gscherichid coli are abundently found in therinormal
gastroeintestingl tract of man and animals, %he moat
samples under observation invariably hod £.c0ll. Ther only
diffarence vas generally in the numbor, where it was minimom
in USH and increasing in the somples from Mannuthy, East
fort and tiept fort inm that opdos, probuably dua to the
rcasons oxplained for high bocterial locd, The result of
Edjkman test conducted randomly on colonies of Ee.coli show
more than 90 per cent positive indicoting their potcntial
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pathogenicity. All of them were citheor of human or i

animal origin which gain access to the meat during alaughtea

i
operations, !

o

Faacal Streptoococcel another indicator bactnria w%s
- also dotected from all but one sanmplos Sut only a di%-
ference in tho load was detocted, being less in UsH

pamples and an increase in éamples £rom Mennuthy, Eas?

i

fort and Wegt fort respectivelve

Prasence of Clostridium perfringenn show a diffegent
- picturae of the other two indicatnr bacteria., The absmpce
in 15 of the sarples is coaspicudouss About 70 per cent
of the samples Ercm UsH and 21,21 per cent £rom that aﬁ
Mannuthy, had shown fresdom from L1 Eerfrinqens. But
generally samples except that f:om U8 the load was cén-
sidserably significant, Tho recason that could be-attriu
buted S0, is that Gloatridium is generally found in tha
godl and excretas The ope:ntiozs of slaughtor whon amn-
. dueted on the dirty and pgnvious Eloor will increase tha
pooolibility of more contemination on tho carcaso, A qatic«

Zactory imperviocus clean £loor in tho USH might have i
broken the channe% of contemination from the floor and
vhatever Clootridium found in anmall number in few carcasco
could have beon orilginated from the faocel contamination

during slaughter opcrations, 1 Closteidium count was

3

|
)
i
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more in carcsses £rom other gources it may be duc to con-

taminatioﬁ both from the £leoor and from the oniral, .

The gencral picture of the APC, coliform count, and
count of other indieator bacteria in the meat sarnplas éol-
lectea from four different sources ju&t&f&as the reaaons N
under-lying in the maintehonce, mohagenont and pract&cas
in the slaughter houses and its enviropment, the mode of
transport and display of tho caréase in the meat stall%

Water Analysio

o
P

~-AB é@t@r is abundenély used iﬁblaughter houses an@l
meat stalls its guality directly influcnce the load ondg
typn of bacteria present in the meat, Since there was;
significant aiftegence in the Eacteﬁial dond, In the wataer
tested €rom Aifferent cources and corsesponding diffezénce
in the'bactarial 1load of meat samples collected. the rélau
tion betwsen the bocterial quality of water anﬂ the meat

ocens Btrengtheneﬂ. .

. Decontamination g
i
Though there ip controv@vsy regarding the desirability
of washing £areass after flaying t0 reduge octerial load»
it was ouggested by workors 1ike patterson (1968), Dainty

€1971), rorton (1976} to wash the carcase to regucs thé

i
i
|

bacteorial iozd and to enhance the keeping quallty. :

'
4]
1
i
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Chlorine water was thes detergent of cholce for
most of the workoerse Dainty (1971) used hot water at
75 to 90°C and claimed a 80 per cent reduction bactorial
load., Patterson (1968) uzed water containing 200 and
. 400 ppm chlorine and expected 20 per cent increase in
gnelf. 1ife,

Aharican ¥gat Science Assoclation (1975) obtained a
reduction «f 81,9 per cent by using water contalning 150
and 200 prn ©f chlorinc,

in the present study water for spraying carcase was
used with varying strength of chlorino such as 10, 20 and
50 ppine It was nocessary to asscesa tho efficieacy of
these troatwents on bacteriel load of tha CArQases. A
contact period of fifteen munutes wvas allowed after SpHraye
inge The reduction in bacterial load achieyed was 24.8.
509 and 71.0 por cent respectively, '

Emsweller gt al, (1976 &) cfter using water containing
50 pom chlorine gonerated £rom caleium hypochlorite,
observed significant reduction in bacterial load in tre
carqasze within cne hour, and also for 100, 200 and 400 ppm
‘chlorine.

Though Dainty (1571) used water having a temporaturae
of 75 to 90°C o reduce the bacterial load by 80 per cent,
guch a high temperature can change the bloom of the cargase
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and glve a bleached appearence as observed Ly AnOhess(1978).
Therefore, it was not felt desirable tO use hot watcr

for this operations,

The present result by using 50 ppm chlorine water
achieving a roduction of 77.9 per cent 1n'tha bacterial
load could well be’compared with more or lecos similer
effect usihg 150 and 200 ppm chlorine by American Meat
Science Associatién (1975),

Morton (1976) achievad a bacteriesl. load to zcro on
the carcsce by using aguous solution of nascent chlorine,

But it {5 mora expensive and combursomc.

The criteriaffor selccting the agent and modc o4
operation ghould be the aveilability, cost, oporation-
facility, efficacy and after offects, By using the deter-
gent, thore should not be any considersble change in the
chysical guality and acceptabllity, A high concentration
of chlorine in the watér used for wﬁshing is likely tb
lecave a. taint in the carcase. fherefore it 1s.felt dosie
rable i€ more or less tho same effect 1o achieved with
& lescer concentration of chlorine in water, the latter
is preferable. . In tho present OQQration this 20 ppm and
50 ppm chlorine water has achioved the same effoct asr
that of 150 or 200 ppm water used by other workord,
Ehe:efore} this io a satliafactory method to reduce tho

bacterial load and may improve tho keeping guallty though
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ie was not attemnted €0 compare the keeping quallty of
carcases in the pﬁesent work., -50 it is suggested that
vashing carcases with water containing 50 ppm chlorine

is a method which can be adopted €0 improve the hygienic
' in
quality of meat obtained cvenjcargases preparcd under

4

tropical conditions,



SUMMARY



BUMHARY

Beef is one of the most impostant food of animal
origin marketed in Kerala,_lnfeation is possiblo to
the consumer if the moat consumed is contdminatod with
pathogenic bacteria, ﬁigher kactorial £lora in moat yiil
adversely affect 1ts keeping quality leading to cconomic
loss o the patign; In order to asseop the oxtent of
bacteriel conteninstion and to select suitable mothod
for redustion of bhacterial locad in meat, the precent

ptudy was undertakeh.

Eighty four samples'ef beof cbtalned f£rom meat stolls
in and arcund Trichur Toun was processced and tosted using
standard metheodsd for the dotection of scrobic plate

count, -coliform count, count of Dscherichls goli. Faecal

Stxégtncoeci and Clostoidiun perfringsng,

All the eighty four samples had eerobic plate count

mozre thon 30 x 195

por gean of moat, Colifoepm count and
Esghoerichia anll were present in ali the sampleos, about
90 per cent Of the isolated Escheriehinm cold were Bijkman
. tost positive, Only one meab saméle vas £ree f£rom
Faccol Streptococei and £ifteen samples were freo £rom
cigatrgaiug Ee&ﬁré&gchs; Theore was significant dllffexrcnco
betucen the counts obtéinaﬂ from Undversity slaughtezr

house (Usk), Mannuthy, BSast fort and west fort samplas.
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Tho miniman count noticed was in the sanples collcctaed

from USH and maximun in the case of dest fort sanples.

The roasult of éater paxples tested from the above
meat ctalls did mot shou varistion in bocterlal cousts
corresponding to that noticed In the case of mcat |
sarples, There was cicnificent diiferance inm acroblce
plate count in the water collected from USH andhother
places. The minimum count noticed was in the water camples

taken £rem University slavghter house,

Savanteen carcases ware subjéctéa to gpraying Qith
_chlorinc water to study its offect on baeterial load.

A reduction of aé,alpar cent, 59.9 per cent and 77.9

per cent in bacterial locd was actieved by uecing wager
containing 10, 20 ané Ss'ppm avgilable ¢hlorine rnsée—
ctively, The chlorine water at the above ctrengths £6e
duced the bacteriel load significently, Uater conteine
ing 50 ppim avatlable cﬁlorine was found to be the boat
for 1tp efficiency in reduclng boctorial load without
affecting tho physical ¢uality and consumues acceptablli-
tye Thoerofore, washing carcases with wator contaiming
SO ppim residual chleorine, is cuggestcd as an effective
and safe measure when meat is preparcd undor low hyéienic
envirenment and o render tho meat safo for tho consumcr

end to enhance its keeping quality,
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Table I

Mean of Bacterial count of meat collected f£rom various sources

Place e SETRLE apc x 20°  coliform (1iPN) Q,cbii % Faecal Stre- Cl,r
g Ko, Percen=  per gram X 10° per 100 per  ptococci X perfrine
tage 100 gram gram 100p/gram gens %
: . S 100/gram
USH 10 11,95  36.42£3.03  2.9230.37 204523.00 - 28,1146.67  0.8240.79
Manouthy =~ 33 © 39425  65,03$3,91 13.52:2.28  35.27:1490 40.05£3,75  3.8230.75

viest Zort 21 25,00 94,48:5,46 T7.60416.40  53424.4.26 57..7]_.2-_4.'22 6,94+1633

East fort 20 23.80 89.20£3,77 45.75:13.94  40.3523.64 52.6044.15  5.9641.06

99



Table 11 a

Distribution of acrobic plate count (AFC) in Meat from various sources

imBast fort

Source USH Mannuthy pest fort fort
Range Ho. of Per  No., of per No. Oof ber No, of Fercent
{count/g) sampla cent .sample cent sample cent sample
0 %1%t o 90 11 33.33 ) 4,76 - -

50 % 10°

50.1 x 10° to 1 10 7 21,22 1 376 3 15.00
70 = 10% ,

70-1 x 1066 - - 10 30430 3 38.08 10 50,00
g 90 x 10

e 2 10° - - 5 15.15 9 42,88 5 25,00
fggve 100.1 = - - - - 2 9452 2 10,00

- W W@ w ek
'-‘-.-—----e-—--”-s---.---ﬂﬂﬁﬂ-"

33 21 20

f)

L9



Table 11 b

Distribution of Coliform (PN} in teat from various sourced.

—

Source usH Mannuthy tigst fort Bast fort
N - Hol.0f Per Nol.Of TDeor . No.of FPer No.of Per
Range (count/100 9}  oiio1e cent  sample cont  sample cont © sasple  cent
/5 ® 10° 10 100 12 36.36 1 4.76 5 25400
5 to 25 x 10° - - 15 454,85 9 42.93 8  40.00
25,1x10°t0 50 x 10° - = & 18,19 3 14.18 1 5,00
5 5
5001 x 10° to 75 x 10° = = - - - - 1 5400
& 0o S
75.1 x 10° to 100 x 10° = = - - - - 1 5,00
f o
Above 100 x 10° - - - - 8 38,13 4 20,00
Total samples - 10 33 21. 20

89



Tabic Ii C©

Distribution of Egcherichis dcoli in Meat from various sources,

- e

Zourco USH Manmithy West fort

East fort

Ho,0f Per Ho.0f ver 1OL08 er

Range (count/q) sample cent sample cent semple  cont

-

Nooof

Per

sample Qent

15.00

70.00

15,00

Bolow

" 800 _ - - - - - -

800 to 1500 & 40 1 3,03 = -

1501 to 3000 4 40 10 30,30 1 4,76

3001 to 5000 2 20 21 63.64 12 57,16

5001 to 7500 - - 1 3,03 2 9,52

above 7500 - - - - 6  28.56

" sotal swmles 10 m  =m aw

20

- i O ol T

o0 T -

€9



Table IX 4

Distributlion of Faecal Streptococei in Meat from varlous gources

Source use Mannuthy . iest fort .  Eagst foxt
- Noe,of  Per Ho,of Dér lo.0f Fer Hog,0f ?er
Renge ( /a) sample cent - sample cent - semple cent  sample  cent

-y e S

Zero : . 1 - 10 - - - - - -

i to 1000 - - - - - . - -

1001 to 10000 2 20 5 15,15 = v - -
10001 to 20000 - - - - - - -
20001 to 30000 3 30 4 12,12 - - - -
30002 to 50000 3 30 17  5%.52 - 9 42.83 12 60.00
50001 to 1 lakh 1 10 6 18,18 11 52.61 7 35.00
Above 1. lakh - - 1 3,03 1 1.76 1 5,00
Total smples 1o 88 3 =1 Ta T

oL



‘Pable II e

pistribution of clostridium porfringens in Meat from various soureos

Sob - . -

Souzce : USH Hanputhy west fort East fort
: HNoeOf P;r HoL,0f Per No, of Per tio, of Per
Range({eouat/q) savwple cent oemple cent — sample cent sample cent
zZero 7 70,00 7 21,21 - - 1 5,00
10 to 100 2 20,00 6 18,18 3 14,28 2 10400
101 to 500 - - 12 36437 8 38,12 7 35,00
501 o 1200 i 10.00 (51 18,18 4 19,04 5 40400
1001 €0 1500 - - i 3.93 4 213.04 1 5.00
1801 to 2000 - ' - 1 3.03 2 Sa52 1 5.00
Total sagplaes 10 : 33 21 20

1L
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Table I11

Reaction 0f E.goli to Eiljkman test

HOe DE Hogof
Sourece celonios colonics Fer cent
tosted positive

UsH 50 43 86.00
Mannuthy 165 $30 _ 90,90
test fort 105 94 89,50
East fort 100 99 90,00

Total 420 377 90,00




Table IV

Result of certain biochemical tests for differcatintion of Streptococel

isolates
Ho, of T Nitrate Mannitol Catalase
o colonies . . reduction £ermontation proauctlion
sgaiéino Number Murber Rumber Lurber Number lumbcr
. Y positive negative positive negatlive positlve negatlive
ULH 50 ' Pozitive 50 - 5 35 8 42
: {100) (30) (70) (16) (84)
Honnathy 165 30w 165 - .. 890 105 45 120
(100) (36.36) (53.64) (27,279 (72.73)
Wost fort 105 e 05 - 35 76 23 82
(100) (33.33) (G6.67) (21.83) (73,10)
Best £xrt 100 =it 100 - 30 70 18 81
1100} (30.0M {(70.00) (19.,00) (81,00}

- — - A T S D e ALY SEP B ST whk

wter The values in the bracket indicate the percuntage.

€L



fehle V

Corparigon of b.cterlal counts in meat from differont sources

{(tevalues)
Source APT Coliform Eegold Faccal Cle

' T Streptococci perfrincens
UsH V/s
Manmothy 21,24%% 14,17 18,678 7o 20%% 10,8794
ush v/s i
tlest fort 31.53#= 14 440%% 21,97+ 15,210 13,480 ¢
USH v/s 7
East fort 39,76%* DeGTH 15,39%*  12,84*% 14,010«
tianouthy v/s '
Weat fort 19,99%% 194 24%% 18.37%%  13,914% 12,33
tannuthy V/s
East fort 19.,62%» 11.6%%* 5493%% 10.06%* TaH20%
tiest fort V/s ,
Bast fort 3.208% Gellx® G 35w 3572 2o 30%

- ree um o

2% Signifi-ent at 13 lovel

* Significont at 5% level

bL



Table VI

Result -of bacterlological examination of water collccted from Meat Stalls

{iean valuoes)

‘ NOo« OFf

Coliform

g

APC x 1000 Eepll Fageonl stroe

¢lopor-

Source samples - per ml per 100 ml per mi ptococcl/ml  Erinaens
: ner mi
USH 5 40.226,88 3303210,10 1,021.0  7.6z2.94  Of
Mannuthy 5 794427634 1172602210020 1042+1493 24,239,1  044040,25
West fort 5 1oé.agﬁ.ss 1396+430.24  1048¢3.02 35;@4.74 1e420640
Bast fort - 1,040,485

5 03,625,96 1772:729,79 7.081.10 19,4%2.58

GL



Teble VIX

Comparison of bacterial count in water from

dificrent spurces

{t-values)

Source APC Coliform E.gli Fascal Stre- Cl.perfrine

" Lo ptococel geng
usHi v/s
Mannuathy 300% 2.83% Led2nw 1,78 1,67
usH ¥lce i
E’Jﬁ?st fort 7.01%% 2323 2.897} 1,85 J 5w
UsH v/s ' . <
Eagt fort SeB7%% 1.9 44(5%% 3.65%% 2,22
Mannuthy V/s )
Waoh ﬁort 1. 50 Ga 47 9017 9‘62 29 i3
Mannuthy V/o
Bast fort 2.78"‘ 0.79 1.29 0051 lo18
west fort ¥/s
Bast fort 1.49 0e49 1,18 0.96 0.67

e

#x Ziopificant at 15 lavel

#

Sicnificant at 5% level

8L



Toble VIIX
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EEfect of Decontamination of caprcases with different
strength of ‘chiorine '

(A = 103 bafors and after spraying)

10_ppm_chlorine _ 20_ppm chloring 50 pom ghlogipg

Repllie = .
cation Before After Before - After Befora  After
1 75 845 55 1.2 0% Os3
2 183 181.0 200 - 12.5 198 66,0
3 275 218.0 - 258,  130,0 215 5440
4 2400 1600,0 2180 750.0 2600 40040
5 2880 2500,0 2403 800.0 281G 2700
Go 2930 2180.0¢ 2160 1100,0 2900 850,0
7 1700 1100.0 1710. 820,0 26480 6700
8 1100 B5L0.0 1640 750.,0 = 21490 580,0
9 150 72,0 162 41,0 - 475 dite
10 141 B0 165 37.0 103 30,0
112 165 99,0 185 48,0 195 57.0
12 210 1900 228 144.,0 240 101.0
13, 230 210,0 . 218 . 101.0 219 2070
14 73 43.0 1G4 3i.0C 140 450
15 142  107.0 267 44,0 52 3040
16 156 €3.0 150 39,06 196 4040
17 192 79.0 143 05,0 209 37.0
Totsl 13024 9705,5 12283  4914.,7 15337 33813

5949 779

Percentago 94.8
reduction “e




Table 1X

Result of covaricnce analysis of decontamination of carcascs.

. SeSe DPre=- Sum of S5e5e pOSt . Residual :

Source df  troatment products treatment S5e8, df [M.S.5. F
Chlorine L2 29658.35 =311503.05 1315485,99
Replication 16 50098925,49 227G3326,28  10505173.25
Error 32 1765446,98 2144600,86 3640868.95  1035693.61 = 31 3%40:3).47

Total 50 52162020,82 22830977,12  15461528,20
Replication + . 48 51864437.47 24907927.15 14146042.21 12049714.46 47
Error . .
Replication 111914020.86 16 744520430 T/ii1 =
adjusted ‘ ‘ () 22,25
Chlorine + 34 2003935433 1633057.81 4956354,95 1628029.16 33
Zrror .
Chlorine
Adjusted 592335,55 2 296167.78 B/E} =
: (B) B DO

#% Sdgnificant at 1% level

Bl
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APPENDIX

1. Diochemical teoto - Sugar fermentation

a) preparation of bagel media,{(Cowan, 1974).

Peptone « 10 ¢
Sodium chloride = 5 g .
Dist. water = 3000 mi

Dissolved the ingrediconts in wamm water, adjusted
the pH 8,0 t0 B4 and bolled to 10 minutes, Filtered,
adjusted the pH 7,2 0 7.4 and sterilized at 115°C for

20 minutes.

b) Sterdli-ation of sugars,
Dissolved the sugar in disdlled water and sterilized

by £iltoration using Seitz iilter,

c) Prensration of csunar media,
To 900 ml of pﬁptoﬁc water already prepared cdded

10 ml of 0,2 per cent phonol red indicator ond sterilized
at 115°C for 20 minutes. Added aseptically 90 nl of tho
appropriate sugar solution which was previocusly propared,
sterilized and mixed, about 5 ml of the mixture was dis-
tributed in to sterile test tubes with dnverted Durhan's

tuboes and gteamed for 30 minutco,
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2. Brilllant Greecn bile broth 2% (apia, 2953).
Peptona - 10¢gh
oxbile = 200 ml
Lactose - 10 g

Brilliant green
1% 0QeS0le » 13 mi

Dist., vater < upto 1000 ml

Dissolved peptone in 500 ml water, added oubilc and
lactose adjust pH to 7.4. Add - brillient green solution
and 5 ml 13 nautral red solutlon, Made up the volurme to

1000 ml.

Cne and half strength media wad prepared and distri-
buted in 20 ml quantities with inverted Durham®s tubcs,
Single strength nedia prepored and distributed in 5 ml
quantitics with inverted Ourham®s tube and autocclaved

at 3115°C for 15 minutes,
3, Catalace tecot (Cowan, 1974),.

To an overnight incubated nutricnt broth cultura of
. the organism, was ad@ed onc ml 3% HoOo and examined immce
diately and after £ive minutes for evolutdion of gas, waich

indicated catalase astiviiv.

4, Citrate utilizatien tost

Provaration of Simcg“s citrate-(CQwan, 1974)
Koser's citrate - 1000 ml |

Agar -« 20 g

2romthymole blue 042% solution - 40 ml
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Digsolved tho ingredicnts, dispenged, autoclaved

at 1219¢ fZor 15 mimutos and allowed o9 sobk as 8lopeSe

5. EMB ggor {Levine) (AERIA, 1953)

Peptona = 10 g
Lactose = 5g
Ritok0g - 29
Agar = 13.5 ¢
EosinY¥ - 0,4 g

Mothvlene blus = 0,065 ¢
Dist, water = 1000 mi

Diseolveqd poptone, KHoPCa4 by heating in 500 ml water,
added Lactose and made upto 1000 ml. Adjusted pll 7.0:0.1.
Thon added Eogin¥, Mothyleno bluc and ager, hoated to
dissolve and distributed in 200 ml quantities ond aut&«

ckaved at 115°C for 1% minucaes,

G.JGram‘s mothod of Staining (Crulckshenk gt al., 1978) .
g) Solutions reguired
i. Amonivm oxalate crystai violet oelution
Crystal violet - 20 g
Hethylated oplrit = 200 ml
Amronlum oxlate 1% in wator = 820 ml
il. Iodine solution

Iodine « 10 g
Pétassium lodicde - 20 ¢
Dist, watcer ~ 1600 mi
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144, Liguour iodi fortio
Iodine « 20 g
potassium dodide - 6 g
‘Hethylated spirit - 90 ml
Dict, water - 10 ml

v, Iodine = acetonz =soluticn
Liquocur iodi fortis -« 35 m}
Acetons -« 965 mi

Vs Zichl « Neelsen's carbol fuschin
Begic fuschin - 10 g |
absclute ethanol ~ 100 ml
%5 pbenol in water - 1000 mi
Diaoolved fhe dye in the alcohnl aﬁd added to
the phenol solution,
vi. Dilute carbol £uschin
LiehlsNeelson’s carbol fuschin - 50 ot

Dists water = 050 ml

b) Staining prodedurs
1. Covered the slide with ammonium oxalate crystal
violet and aellowed to act for 30 seconds.

2¢ Poured OZf crystal vielel stain and washed with
lodine solution, covercod with icdine solution ardd

allowed to act for about I0 scoonds. o

3e POurcd off iodine solution and washed witr iodine
acetone, coveraed with ipdine accotone and kept for

arout 30 seconds,
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4, #lashed throughly with wategL,
5. Counter stained with dilute carbol fuschin

for about 30 seconds.
6, Washed with watexy blotted, driced and cmamined.

It was essential that the whole clide was £looded
with each reagent in turn and thet previous reagent wao

thorcughly removed at cach gstep.

7+ Indole test (Cruickchank gt al.., 1975),
1) rMeddvm
Peptnne‘ - 20 g
Sodium chloride « 5 g
Dist,water = 1000 ml
2djusted the pii €0 7.4« Dispensod and sterilized

by autoclaving at 121°C for 15 munutes,

1i) Kovac's reagent.

Iooamyl alcohol - 150 ml
peDimethyl-aminobenzal dehydc = 10 ¢
Con.Hydrochloric ocid «» 50 ml
Diszolved the aldchyde in the alcohol and clouly
added tho acid. 5tored in the refricgorator, Shakun gontly
Lefore used,
B Motility test (Cruickshank gt al. 1975),.
The selccted colonles wera testod for motility by

hanging dz-op method,
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9, MethyleRed test (Cruickshank gt al., 1875).

i. Medium {glucose phosphate peptone wator)

Foptone -5g
KaliPOy -5g
HUater - 1000 ml

Glucose, 10#% solution

(Sterilized separately) - 50 ml
Discolved thé ﬁaptang and ghosphate. adjusted the
o] tsé.&, £iltercd, dicpeonsed in 5 ml amovntz lato
the test tobes and storilized at 121°C for 15
minutes, Added 0,25 ml glucose solution to cach

tubg (£inal conceptration Ge5%) e

ii. Methyl Red indicator colution
Mathyl red u'G.l G

Ethanol - 300 ml
Dint,water e 200 ml

10. Ritrate broth (Cowan, 1974).
Potassium nitrate (KEC3) « 1 @
nutricnt broth - 1000 =1
Digsolved KiO4 in nutrient broth and distributed into
tubes and steriliced at 115°C for 20 minutes.
11. Nutrient broth {Cowan, 1954].
' Deef oxtract =~ 10 g
Peptona - 10 g
NaCl - 5% g
Dist, water « 1000 mi
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Dissolved the ingredients by heating in the water.

Adjusted to pH 8,0 t0 8,4 with N-Ngok lana boiled
fcr 10 minutes, Filtered and adjusted to pll 742 to 7.4
and sterillzed at 1315°C for 20 minutoo,

12, RNutrient agar {(Cowan, 1974)

Butrlent agar was propared by adding 20 g of agar

for every 1000 ml of nutricnt broth,
13. Peptona wateg

Peptone = 10 ¢ :
Dist, water - 1000 ml

pissolved the peptone by heating in water, adjusted

the pH 7.0 Autoeclagved at 121°C for 20 minutec,.
14, Phosphate BSuffer (APHA, 1353).

1) stock solution
Diseclivad 34 g of KiH2p0, in 500 ml distilled water,
Adjusted pii 7;3 with 18 NaCli and made up the voluna
to ons litre,
ii) vorkingiaclution
Pipotted 1.2% ml stock soiution and made upr the voluno
to 1000 ml, Dlspensed in 200 ml quantitics and stogi-

lizc in auntoclava £ozr 15 minutaes,
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15, Plate count agaor (APIlA, 1953).

P Tryptone « 5 g
Yeast extract « 2.5 g
Dextrose -~ 1 g
Agoer ~ 15 g
hga.Dist, = 1000 mi

Dissolved tryptono, ycast extract and dextroac,
adjusted thoe pH 7,040, with 0,18 Nadl addeq,

agar and autoclaved at 121°C for 15 mimutaes,

15, Stanckiz medium

. ﬁeptone , = 20 g
Yeaot extract = 5 ¢
Clucose -2 g
HagtP04.2120 « 4 g
Sodium azide - 0.4 ¢
Agar - 10.é
Dlgt, water - 1000 md

Dissolved all ingredicents except agar, Cooled and
adjust ptl 7.2, aﬁ@eﬂ agar and auvtoclaved at 121°C
for 10 minutes in 300 cc guontitics, This medie
should prepare Ereshly.

Triphenyl tetra zolium chloride solution 1% (TIC)
vieighed aceurgtely 1 g of TIC, didssolved in distilled

water, made up the volume to 100 ml and sterilized by
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filtcration, This polution 1 cc was added to melted and

gooled slantez agar before use

17, Tl agar (lossel, 1956 and Harshall gt al., 1965)

peptone - 15 @g
Yeast.extract - 310 g

Scdium suléhite - W g

iron cltrate « 0.5 ¢
Folymixin B.sulphate = 0.02 g
Neomyein sulphate « 0,05 g
Agarp - 13.5 g

Disaol#ed all ingredients except agar, adjusted tho pH
74230,02 and added agare. Sterilized in tho autoclave

for 10 minutes at 121°¢C.

To the liguid media at 47°C added 25 mi of thio
glycollate buéfer, mirxed.

Inioolycollate Buffer

Heigheéif§.7 g of dlpotassium hydrogen phogphute (AR)
and 2.8 g godium hydrogen carbonste and added distilled
water 100 ml. Préyared 13,3% sodium thio glycollate
solutlon, iMixed 35 mdl of the firsﬁ solution and 15 ml

of 'second solution to prepare thio glycollate buffor,
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18, VogeoeProskaver tost {(Cruilchohank et al, 197%).

i, Medium « olucocs phoovhatc pentone water

.ii. 0! Meara reacent

Potassivm hydroxide «» 40 ¢
Creatine - 03 g
Dist, water <. = 100 ml

Disgolved the ingredicnts in 100 ml wator by
chalking, '
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ABSTRACT

With a view to investigote tha hygienic quality of
market meat in and around Trichur town the prescnt study
weas undertaken, Eighty four samples of meat were tested
for detecting total aorbDbic plata count, count of coliforcs,
Escherichia coll, Famcal Streptococei and Clostridiwn

Egrfrinqens.

Eighty four cemplos of beef obtained from difforent
G

meat stalls hed aercbie plate count ranging from 30 x 10
150 x 106 organiem per gram of ment. Rerala Agricultursl
University slasuchter Houss (USH) gave the mindmuan count
in comparison with other three plasss such as Panchayat
meat stall, Hanmithy, Municipal Msat stall at tjeot fort
and Bast fort, The maximum count recorded fipom liest fort

(o]

samplc had a count 150 x 10" organism per gram of mout.

Coliform count (MPNH) ranged between 1.2 %= 10° ana
160 = 105 per 100 grams of meat, The maximum count ¢btaine
ed was from camplos of East fort and minimum wvas that fron
USH. g._c_g;_:f._ count rapged from 800 to 2800 organicuso per
gram of meat. The proportion of E.coll in tho samplos wvas
corresponding to the APC in reapect of the source of Ole

lection, All the i‘amiomly tested B.gold oolenies vore
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indole producing, MR pooitive and VP and citrate ncgativo.
Ninety por aqent of thenm were Bijkman positive indicating
they were typical coliforms,

Faecal Streptooocci vere present in all cxcept one
sarple. Tho count rangsd betweer®hnd 110900 crganismg per
gronm of meat. On testing the colonics by certain biochee
mical tost, the reosult that the iso&atcé wora mstly of
animals origin, About 15 samples woze free from Clootridiug
ggrfringens'and count ranged betwecn sero and 2000
organism per gram of meat.,

The counts had obown that among the samples collcectod,
those £rom USH had significantly low count in respoot of il
organlimms studicd, Similar result was csen in case of tho
bacterial gquality of water sanples collectod from all tha

Zour places,

SQVBnteaﬁ carcases were subjected to spray washing
with different levels of chlorine puch as 10, 20 and 50-931-
The mest samples were collected from the surface, before
and 15 minutes aftor spraying, and they were processad Lor
estimatiing tho bacterial loads, A redustion in bactordal lood
was cbserved by opraiay washing with water containing 1@. a9
and 50 ppm chlorine to the extent Of 24.0, 59.9 and 77,9 ﬁ:r

cent rospoctively and wore significant at onc por coht lewvel,
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Water with S0 ppm chlorine was found to be the bast
for washing carcase reduction in bacterial load without
affecting its phyoical appeavence and accepbebllity.






