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INTRODUCTION



INTRODUCTION

The importance of meat in human diet is well known
for its richness in protein, fat, vitamins and minerals,
The nutritive value of meat is high, This = quality of
meat 1s helping not only the human consumers but also the
micro-organisms which get access to the meat during its
preparation, preservation apd,hanﬂling. The micro=-or-
ganisms thus present in the meat are either saprophytic
or pathogenic, The presence of saprophytic crganisms
in meat results in the déterioration of the quality and
its spollage whereas that of pathogenic tyﬁe céuses food-
borne infections and intoxications among thé consumera,
It la noteworthy that in certain countries which have
relatively high hyglenie standard and efficient reportw
ing services, more than half of all outbreaks of food-
bdrne diseases are caused by meat and,maat products
(Joint FAO/WHO expert Commlttee on meat hygiene, 1962,
In developing countries where the standard of hygiene
ig low, the chances of foodeborne infection through
meat is greater then that of developed countries,

In Indla, one of the developing countries, meat is

being prepared from different species of animals, It is

estimated that the total annual production of meat in
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India is 7,20,000 tonnes of which 54% 1s £rom sheep
and goat, 26% from buffaleces, 13% from poultry ang 7%
from pigs (Chattergee, 1976), The piloture of meat pro=

~ duction in Kerala is different from the reet of the
country, The number of bovines slaughtered in Kerala
in 1975 was 1.8 lakhs and that of sheep and goat was
3.25 lakhs (statistical Bulletin Animai Husbandry Deéw~
partment).  This accounts for only about 58% of local
bodies in the State. A survey conducted by the Central
Research Ingtitute, Madras, regarding the avallability
of hides and skin in Kerala, seven lakhe cattle and buf-
faloe hides were produced in Kerala during 1970, with an
annual increase of 3%, The number of hides from £allen
animals in Kerala will definitely be small as theré 1ls
no ban on cattle slaughter in the State, It is there-
fore to be concluded that the availability of hidea and
skin seems io be more logleal to assess the number of

animals slaughteread,

Cut of the total quantity of meat produced in
Kerala, beef forms the bull and is being freely marketed
without.preservaticn or processing. There is no reiigions
taboo for beef consumption in this State, The standard
of hygiene in the slaughter and marketing operations is
unsatisfactory. DBy examining meat samples sold in the

market, it is posgsible to assess the bacteriological gua-
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important bacteria of public health importance encoun-

tered in raw meat., Other organisms like Clogtridium

walchil Bacillus cercus, Escherichia aolli and

Streptococcus are also met with, On perusal of litera-

ture, it is found that not much work has been done on the
bacteriological quality of market beef in India exsept

by a few like Jayaraman (1973); Janakiraman and Rajendran
(1974); Manickam and Vietor (1975) and by Rao (1977) who
worked on buffalo meat, Therefore a project "A preliminary
study of bacteriological quality of market beef of Trichur

with special reference to Salmonella and Staphylococci®

wag taken up with the objective of gathering information
on the extent and magnitude of prevalence of bacterial
contamination of market beef in and around Trichur which

would facilitate further investigation on the problen.
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REVIEW OF LITERATURE

one of the sources of bacterls causing food=borne
infection is the snimal from which the products are obw
. tained, Other sources are the food handierfs + utensils

and snvironment,

There are many reports on the occurence of £ood-
bofne infections by consumption of foods of: animal ori=
' gin especlally milk and meat (Muich-~Petersen, 1963).-

staphylococel, Salmonella and Cl, perfringens were found

often associateéd with food-borne ififections from UNpro-
cessed food, whereas Cl, nbotulimim occur in canned food
agtuffs, |

loc.eccus

The Stanhglococcus, ag one of the causative erganisms
of food poilsoning, was first; reported in 18&‘34 fr'g
Vaugham, C'Qagliiase positive g.au;'éus was found PEgpOne
sible for food borne intoxicatlons, They were isolatad
£roquently £rom milk and milk proczucts like, cheese,
butter, cream, dried milk pouwder etC. (Allen and Stovall,
19605 Foltz gt al., 1960; Hausler gt al.. 1960;
Mickelsen gt g;.. s 19617 Post, Biiss‘ and Okeffe, 1961:
Mickelsen gt als, 1963: Malaki, Kohne'éhahri{ and
Gharagozloo, 1673). Rao (1977) examined 234 milk samples
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and-reported that 8,12% semples contalnad coagulase

positive Staphvlocoocl, of which 36.64% were found to bea

enteérotoxigenic,

Human infectlon with Staphyviococei is right from

birth, particularly in maternity hospitals of which a
very high percentage were antibiotic resistant'
(Eliasjones, Gordon and Whittaker, 1581; Choudhuri and
Basu Mallick, 1968; Malaki, Kohneshahri and Gharagozloo,
1973 and Sharma and Yadava, 1973). Ravenholt etal, (1961)
lsolated coagulase positive Staphylococoi from the nos-
trils of 102 of the 318 meat workeérs in fifteen establi-

shments. & variety of Staphvlccoged were obtained from

lesions of meat animals and meat workers. Similar work
has been carried out by Munch Petersen (1963), Ashapaén
-¥icha, Bhujwala and Shriniwas (1972), and Seligmann and

Rosenbluth (1975).

Coagulase positive Staphylococci were izolated

from samples of Shrimp (Lee, Orth and anderson, 1970 and
Virgilio et sl., 1970). Christiansen and King (1971)

isolated coagulase positive St@phyio¢ocqi from salads

and sandwiches,

Graham and Blumer (1971) isolated coagulase posie

tive staphylococed £rom pre-frozen dry cured ham,
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Ostovar and Bremier (1975) examined a total of 480.00m~
merclally produced £rozen. food items including beef,
poultry; £ish and ready-to-gat degsert products and re-
ported S.aureus in 18.3% beef and poultry products and
8,3% in ready=to=eat frozen desgertss OF the lcolates,
most of them produced enterotoxins. Gutherts ggvgi;,
(1976) isolated S,zureus from 80% of the fresh ground
turkey meat purchased from retall market. Guthertz et al.
(1977) examined frozen comminuted turkey meat and repor-
tad that 50% of the samples contained S.aureus. Pathogenic
stavhylocogel were isolated from dressed chicken (Panda,
1971 and Rao, 1977)

Jay (1961) and Vanderzant and Nickelson (1969) isow-

lated coagulase positive Staphvlococel from market pork.

gingha, Roy and Marayana (1970), isolated coagulase pogi-

tive gtephylococel from plg carcasg, of which 90% fermenw

ted mannitol, Ray et al., (1976) isolated coagulase posi-

tive Staphvlozocel from 11.54% pork samples. Rao (1977)

examined 55 vork meat samples collected from market and
reported that 25,459 pork samples revealed coagulase

positive Stavhylococci of which two were entaro-toxigenic,
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Mukerji and Lenhri (1560) found that Staphylocoeci

wera the most predominant organisms present in apparently

normal udders of healthy goats collected from slaughter

houses, Coagulase positive Stavhylococed were isolated
from goat meat and mutton samples cobtained from the mar-
ket by many workers (Vanderzant and Nickelson, 1969; Rao,
1976; Rao, 1977} Sinha and Mandal, 1977; Nair and Sengupta,
1977), Some of the isolates Qere found to be entero=-

Ttoxigenice,

Mdkerji'and'Lahri (1960)'also reported that
Staphzlscdccuslwas thé most predceminant organism present
in épparently-narmal‘uéder of healthy cows collected from
slaughtef ﬁouseé. Jay (1961) isolated cocagulase positive
staphzleaocéi £rom hamburger ., Eeef liver’and'round steak
obtained f£rom rétail stores, The isolates were found
after phage typing to be similar to that obtained from
handlers. Over 70% of the isolates produced haemolysins
characteristic of human strains of g,aureus. Vanderzant
and Nickelson (1969) examined muscle tlssue of beef
carcass and stated that Staphylococel were predominant
among the isolates, Of the isolates 45.9% were coagulase
positive, Dultschaever g§_§;§£1973) examined a total of
213 samples of raw refrigerated ground beef obtained from
different ratail stores and reported that all samples

yielded Staphylococei of which 17% were coagulase positive.
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o {1977) exanined siwty oix buffalce mcat samples cale
lected from mrket and found 27,27 of then eoagulase
positive 2

of the isolate five were found

to be anterotoxigenlc,

ouils et al,(1960) found that 20.8%¢ of 1248 risolates

_of comgulase positive Stachylocomes from 144 patients to
be resistant to neomycin, The ilsclates shoved cross
registance between neomycin and Kanamycin, ’. Rolineon gt al.
{1960) found that all the cultures of Staphylococgus
pyoganes tested were sensitive to BRL 1241 in concentraw-
uon' of 1,25 to 2.5 microgram/ml ragafaleés of their ree-
sistance ko pe‘ﬁicizlin'@ ond other antibiotics, Jackscn
and Rao (1961_) made a comparative in vitro gtudy of five
Peniciliin preparations againet ?eniei-llingse producing
Staphylocogel, found that seven straing of Sta

were inhibited by 125 micregram penicillin G per mly £ive
by 256 microgram/ml and onc was not inhibited even at
'this level, Ppa 248 was congistently more inhibitory than
‘Penicilliin é. Jay (1961)lrepcrmd that non<human straing
of coagulase positive S.pureus wera sensitive to
peniciilin and three other antiblotics of which 6% were
resistant to Streptomyein, 3% to Chlorotetragyciine.
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Knox and Smith (1961), made laboratory studics of

methiciliin reeistance in cultures of Ytaphylococcus

| g&ggggggzané obgerved that varientd resistant to methie
cellin, whether naturally occuring or aréificially trained
in the laboratory were algo resigtant to all the other
Penicillines tested, The resistance occured independently
of Penicillinase activity esince it was shmwﬁ both by
penicillinase positive and 9eniciliinase'negative strains,
Ras, Khera énd Charma (19&&) reported the in wvitro sensitis
vity of cbagulase p0a1tive,§.aggeué stréin of bovine manmary
‘origin to different antibiotics, Of the 137 gtrains exa-
mined, 87,59 were asensitive to Penicillin,séfgsﬁ-seﬁaiu
tive to Streptomycin and all to ~uwreomycin, Chloromycin and
Terramyein, Choudhuri and Pasumallick (1963) reported that
94,9%1anﬂ 36,2% of the coagulase positive séamhzlococcg iso~

lated from human patients were Penicillin and streptomyein

s
S

resistant respactively as compared to 78.9 and 47.3 of
ecoagulase negative 3ﬁf§ins. The percentage of strains N/
showing sénsitivity to all the antibiotice was higher with
coagulase negative than with coagulase positive stfaina.
Salmonellas are widel& dispersed and qdéur £requently
among the various épeeisé of lowar animalé and man as is

evident from humerocus reports. The £irst roport on the
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organism later hémed as Salmonella, associated with a
fatal case of gastroenteritis, appeared as early as 1888
(Merchant and Pafket, 1967), Pnderson gt ale.(1961) found
that infectlon in man and lower animals occur with the
same type of Salmonella with a definite correlation bét-

ween such infections,

- Salmonellae are found to be present in the Gastro-
intestinél trac£ of most of the lower vertibratees and man.
More than 1400 serotypes of Salmonellae has been identi-
fied vwhich are widely distributed. Among domestic animals,
cattle and pigs are impcrtant reservoirs, tﬁough duck, |
poultry, and turkey harbour various typea of Salmonellae.
In cattle g.dublin and S.typhimurium were associated with
variéps c¢linical iliness among the young stock and in
prigs S.choleraesuis and S.typhimuriun has been commonly
" encountered (Jayaraman and John;‘igsgg Sodhi and Singh,
19707 Pramanik and Khanna, 1976; and Sharma and Pathak,
1977).-,' Rokey and Erling, (1960) and anderson et al, (1961)
reported the isolation of S.typhimurium fro@ calves,

Kapur et al,(1973) isolated salmonella from goat faeces,
singh and Kaura (1976) iéolatéd various species of

Salmonellae from pigs and man,
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- Meat f£rom various species was found to contain
Salmonella to a oonsiderable ‘extent., Poultry and TUrkey
‘meat are well known ‘for contamination with Salmonella. A
number of isolations from these were made (Bryan et ale.
H1968); Timoney et al., (1970) Guthertz et al., (1977)e
_Iselation of salmonella £rom mutton and goat meat has been
'made by. fiany workérs like Randhawa and Kalra (1970);
‘Childers et als,(1973); Janakiraman and Rajendran, (1974);
Manickam and Viator, {(1975)., Nair and Sengupta (1977) isow
lated §§naratgghi_A'aﬁd Ssparatyphi B from goat meat obtain-
"ed’ from the market, Buxton, (1957) and -Childers et al,
(1973) isolated Zalmonella from pork whereas Patterson
(1969), Prior and Badenhorst, (1974) and Muralidhara Reo
'ana-Nanafi(1977)'reported isolation of Salmonella from
pork sausage. Muralidhara Rao and Nany (1976) 1solated
fifteen different serotypes of- @almmnellae fram frogq%nd

‘£ish meats Isolations of Salmonella from chopping block

'in butcher shops (Randhawa and Kalra, 1970) and from

slaughter house drains (Nath.et al., 1970) were made.

anderson et al., (1961) while investigating a £ood-
borne 1naect1cn, increminated to calves! meat isclated .
game serotypes of Salmonella typhimurium from the patients
as well as calves suffering from enteritis, 5ﬁhey also

lsolated similar organisms from calf plates in a butcher
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shop.: Patterson (1969) could isolate‘§¢dub1in from one
out of 125 frbzen beaf zamples. Prior and Badenhorst,
{1874) found 64% of fresh minced beef to contaih;
Salmonella, mostly S.typhimurium and §,t§ggéson.
Janekiraman and Rajendran (1974) examined 65 beef samw

' plés of vhich: two were positive for | Salmonella, Manickam
-and v1ctor (1975) could isolate S. dublin £rom four out of
67 beef vamples examined. Chllders et al..(1973) could

‘ ‘~1'not iscldte Salmonella from beef though he examined car-

'cass* of 93 cattle. They found, out. of 218 carcages in-
| cluding 85 ewine and 80. sheep, isolation rate of Salmonella
:Awas 10%.. Pramanik and. Khanna (1976) examined. entrails from
120 cattle and isolated salmonella from 10% of them but
they could not 1salate the organisem £rom the meat. James
(1977) thoug isolated 56 streins. of salmonella from 873
‘sanples of materialg,comprieing of,rectal swab, faeces,
mesentric lymphnodes, liver, bile, spleen,” lung and drinage
water.ceuld.not»isoléte Salmonella from 25 beeﬁ.and 20
" goat meat samples.

Sherma and Agarwal (1970) found that most of tha
salmonella strains isolated from human and animal sour-

@és were sensitive to Ampicillin ov Tetracycline. Three
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strains of S.typhi and one strain each of S.typhimurium
- .and S.bovis morbificans were resistant to Ampi&illin,

Tetracycline and Chloramphenicol.

Dasgupta and Chandra Choudhury (1976) feportea that
‘among 60 Salmonella isolates comprising 13 serotypes
£rom beef, pork and goat meat 56.7% were redistant to
Bacifraéin. 40% to Tetracycline, 30% to Streptémycin and
18,3% t6 Chloramphienicol. All strains were sensitive to
Naomycin‘

Upadhyay and Mera (1978) reported that all the
29 gtrains of S.welteverden lsolated from bugfalo, goat,
pig and poultry were found sensitive to Amp;c¢llin,

- Tetracycline, Oxytetradycline. Stréptdmycing Chloramphee=
niéol and Kanamycine. Ali the strains were resistant to
Bacitracin; Qne atrain £rom pig and three st:ains £rom

poultry were resistant to Erythromycin and one each to

Pclymyxin »
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FPLOW CHART FOR THE ISOLATION OF STAPHYLOCOCCI

Meat Sample

|

Tfénéfef.ofls g meat to 45 ml 10% NaCl and incubation
’ at 37°C for 24 hrs

|

Incculation of culture to egqg Inoculation of culture to

Staphylococcus

Yolk salt medium and incubaw Madium 110 and incubation
tion at 37°C for 48 hrs at 37°C for 48 hrs.

l

Testing staining resction with Gram's stain

Catalage tast

}

Blochemical test

l

Sugar reactions(aerobic and anaerchic) MR VP Urease test

Haemolysin production Coagulase tast



MATERIALS AND METHODS

Beef samples for the present investigation were
©ollected f£rom retall shops in. and around Trichur Town,
Seventy beef samples were collected at random £rom £ive
different meat stalls located in different areas. The.

samples were collected between November 1977 and April '78.

All samples were transported to the laboratory in
separated clean polythene bags. -The time for transporta-
tion was less than half an hour im all céseé.‘ Meat was
‘ prdceésed immediately on arrival in the laboratory. All
Instruments and glasswares used for the work were suitaw

bly sterilized,

Initially, about 15 g of meat was separated from
the surface of the meat sample with the aid bf sciesors
and forceps, and placed in petridishes. |
ISCLATION PROCEDURE FOR STAPHYLOCOCQCI.

Enrichment procedure

About 5 g of meat was transfeéred to 45 ml of 10%
sodium chloriée, and was incubated at 37°C for 24 hrs.
(Nair, Sengupta and Ghosh, 1975; and Rao, 1976),

Plating on gelectiva'medium

A loopful of inoculum £rom the enrichment media was

streaked on two plates of Eyg yolk salt medium and
' Staphylgcoccus medium 110 (S110) and incubated at 37°C
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for 48 hrs (Jay, 19612 Mickelsen et al., 1963: Nordic Come
mittee on Food Analysis, 1968; and Chou and Marth, 1969),
. Belection of suspected éolgnx

suapeehed colonies from $110 (rounﬂ. smooth, glig-
tening opaque, <onvex, amorphous, edge enttre and of yallow
“to golden yellow) and from Egg yolk salt medium (intense
yellow surrcunded by an Qpaque whitish grey precipitation

zZone) were transferred to nutriant agar alant by means of

a sterilized loop and incubated st 37°C ﬁor?iE-Zé hrs,

The morphology and staining reaction of the colony
were studied by Gram's method of staining (Crulckshank
et ale., 1970)."Gram pogitive cocci in clusters were

aﬁleﬂ,téd;

Catalase test (Cowan,
_Organism was grcwh-in nutrient broths aAfter incue

batjon overnight, one mi of 3% Hp0p was added and obger-

ved immediately and after f£ive minutes, for %volution of

gas, The gas production indicated ¢atalase activity,

Aercbic and anaerobic fermentation of mannitol and

glucoee\we:e carried out by standard progedure (Cowan,1974),
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Addition of liquid paraffin over the surface of the media
in the tube was done for testing anaerobic activity, An
over night broth culture was inoculated into tubes cone-
taining basal medium and 1% mannitol and to another set
of tubee containing.basal medium and 1% glucose and ine
cubated at 37°C, It was examined daily for seven days
for the praduction of actd evidenced by an yellow ¢colour,
The tubes which aia nct daevelop acid were retained for

30 days obeerving them daily for : colour change.

Methgl red tast gMR testz

Ybung agar slope culture was inoculated 1nto glucose
nhosphate peptone water and incubated at 37°C for 48 hrs.
. Five drops of mathyl red reagent was added and mixed,
Immedi;te.dévelopmenﬁﬁof bright red colour indicated po-
sitive reaction and an yellow éolou; negativae, I€ the
renuits aftér 48 hfs wére equNbcai, the‘teaﬁ Gas repeat-

'.ed with culturea that has baen 1ncubated for £ive days.

Vgges-Proskauer teat gvgp.test)

The agar 8slope culture was 1nocu1ated into glucose
phosphate peptone water and incubated at 37°C for 48 hrs.
To this_o,ﬁ ml O'Maara reagent was added,, The tubes were

placed in water bath at 37°C for 4 hrs. Aeration wae done
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by shaking at inéervalé; A positive reaétioﬁ ﬁas denoted ‘
by the development of an eosin pink colour, in 2-5 min.

Salected cclcﬁiea‘were testéd for uréasé actiﬁity By
| inacnlating on slope of Christensen’s urea meﬁium and in-
cabated at 37“0. They were examined after 4 hrs incubatmon
and then daily for five days fcr urease aativity. Develop-

ment of red ea&eur 1nﬁieates pasitive reactian.

Haamglzaig

| Culture was streakeﬂ cn 5“ bload agar plates using
rabbit hlemd or sheeymblood. anﬁ incubated at 37°C for
24-43 hrs, Further, the.sheeg»blocﬂ agar plates were
kept overnicght in the refrigeratof (Har:iﬁaﬁ1and MoCance,
1976). The plates were ckserved for the ocqprance of

haamolysis,

Coagulase test

Coagulase test waa carrieﬂ out by tube and slide
metheds (Cowang 1974)-
a) Tube meth |

To O.E ml of one in ten dilution of rahbit plasma in
galine, 0.1 ml of an 1824 hrs broth culture of the orgaw
nism was added and incubated at 37°C and examineﬂ after 1,
3 and 6 hrs for a ceagulam. Negative tubes Qere left at

room temperature overnight and then re—examined.
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b) slide test

A colony was emulsified in a drop of éistilled
water on a microslide to produce a thick. suspension was
stirred with a straight platinum loop which has been dip-
ped in rabbit plasma. A positive result was indicated
by macroscopic élumping within 5 sec, Delayed clumping

was not considered as a positive reaction.

An&ih&otic gengitivity test Cruickshank <2 N

utrient agar plates were dried in the incubator.
A loopful of an overnight broth culture was placed and
Spreaagl'eViny over the whole plate with a sterile bent
glass-rod. 7The antibiotics used in the test were Ampici-
1lin, Chloromycetin, Erythromyecin, Kanamycin@ Penicillin G,
Straptomyein and Terramycin, The antibiotics discs were
prepared as deccribed in appendix, The antiblotic disce
ware placed two or more centimeters apart on, the surface
of the agar plate with sterile fine pointed forceps and
pressed gently to ensure full contact with the medium and
_molstening of the disc, and incubated at 37°C for 24 hrs.
The zone of inhibition of growthiwas measured by the use
of ecallper and was recorded, Interpfetation was made as

per standard preseribed (Andersom, 1973).



FLOW CHART FOR THE ISOLATION OF SALMONELLAS

Meat sample
Transfer of 5 g méat to tetra- Transfer:of 5 ¢ meat to seleni
thionate broth (45 ml) and in- broth (45 ml) and incubation
cubation at 37°C for 24 hrs at 37°C for 24 hrs
(enrichment) . (enrichment)

l

Inoculation of culture on brilliant green agar (BGA) and
incubation at 37°C for 24 hrs

|

Inoculation of selected colonies on Mac Conkey’s agar and
incubation for 24 hrs

Staining reaction by Gram®s stain

l

Inoculation of selected colonies on TSI slant and incubation
at 37°C for 24 hrs

Mobility test of colonies producing acid, and st in TSI slant
by hanging drop method

Biochemical tests
Indole test . ~anonm ’ _
: mmmmmmwCltrate utdlization test

MR test . VP test
Decarboxylase reaction meme o8 ,
—mnmmeeGelatin hydrolysis

- Nitrate reduction toStemeemms
—me—meGrowth in KCHW

Catalase test " e
' rmemr Q2 S s
Sugar fermentation test @ test

(glucose, lactose, sucrose,
salicin, dulcitol, mannitol,
raffinose and arablnaace)
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ISOLATION OF SALMONELLA

Enrichment procedure

Ftﬁﬁlthe meat sample, about § g of meat was transfer-
red to two Aifferent enrichment media, namely 45 ml of
tetrathionate broth and 45 ml of selenite broth and incu~
bated at 37°C for 24 hrs, for the isolation éf Saimonella
{Nair, Sengupta and Ghosh, 1975},

Plating on selcctive mediumebrillisnt green agar (BGA)

Using a‘platinum loop, cultures from tetrathionate
.broth and selenite broth were streaked on'twq plates each
- of BGA, and incubated at 37%C for 24 hre and observed for
growth of organism. In case where there were no growth
after 24 hrs, the plaﬁas were kept in the incubator for
another 24 hrs,(nanehawé and Kalra, 19703 Manickam ond
Victor, 1975; S$ingh and Keura, 1976 and Shrivastava and
- subramaniam, 1977).

Selection of suspected colonies

. Colonies which were pinkish white, pinkish, colour-
less translucent to opague with surroundingjmedium pink
to red and transparent green colonies, on BGA plates
were regarded as suspilceious, (Manickam and Victor, 1975;
Sinéh and Kaura, 1976 and Shrivastava and Subramaniam, 1977)
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The colony was transferred to nutrient agar (NA) slant
with a sterile loop. The NA slant was incubated at 37°C
for 18-24 hrs and cbserved for growth, It was Kept in

the refrigéerator for further processing.

purification of the suspected colonies of Salmonells

Tha sugpected colonles fraﬁ NA slént viere transfer=
red to MacConkey's agar plates (Cruickshank gt al., 1975)ﬂ
The plates were incubated at 37°C for 24 hrs (Singh and
xaura, 1976; and Shrivastava and Subremaniam, 1977), The
moderately iarge, thick, greyish Uhite, moist, smooth.
and circular pale or colourless non-lactose fermenting
colonies‘in MacConkey's medium (Cruickshank gt als 1970)
ware transferred to NA slant and incubated for 18=24 hra
st 37°C.
Morrholoay and ataining\reaction

Smeara prepared £rom colonics grown on NA slant were
stained by Gram's method (Cruickshank gt al. 1970). The

colonics which had gram negative, rod shaped organisms

wara selecteé.for'further testi.,

agar (7SI) reaction (Cowan, 1974).

" The selectad colonies were stabbed at the deep butt

using a sterile étraigh£ wire and streaked on the slope
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of TSI agér and@ incubated at 37°C for 24 hrs (Manickan
and victor, 1975; Singh and Kaura, 1976 and Shrivastava
and Subramanian, 1977). The isolates which showed in
the TSI agar tubes an alkaline slant (red), acidic butt
{yellow) and blaék stab due to production of HaS were

selected and others were discarded.

Motility test

The selccted colonies from TSI agar were tested for

motility by hanging drop method, (Crulckshank et al., 1970).

Biochemical test

IMVIC reactions (Cruickshank et al, 1975)

Among the IMVIC reactions all tests except the test

for inocitol production werc carried ocut.

Indole tesht

_The colonies were inoculated into the basal medium
and incubated at 37°C for 48 hra, 0.5 ml Kovac's reagent
was added and shook gently. A red cclour in the alcoholie
layer indicated a positive reaction {(indole negative
Acclonies we#e further incubated for 96 hrs, for optimum

accumulation of indole).

Citrate utilisation test

The culture was inoculated into Simrmonta citrate

medium from saline suspension and incubated at 37°C
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£o6r 96 hrs., Blus colour and streak of grdwth indicated
positive reaction and original green colour with no growth

indicated negative reaction.

MR - VP tests
| The tests were conducted similar to that Eor
Staphylaococcus,

The organisms which were indole negative, MR positive,
VP négative and citrate positive ware presumed to be

Salmonellag and were gubjected to further:processing.

Decarboxylase reaction (Cowan, 1974)

| The éulture wag inoculated into the thbes;containing
decarboxylase media, with and without 0,5% Lelysine hydro-
chloride and incubated at 37°C, The incubated tubes were
examined daily for four days. Daqarngylation"was indi-
cated by a pprple acolour, whereas the control and negative

tubes were yellow.

Gelatin hydrolyais (Licuefaction) (Cowan, 1574),

culture was inoculated on gelatin agar plate and
incubated at 37°C for three days, The surface of the
plate was £looded with 510 ml 30% trichlor aceétic acid

solution; clear zones indicated areas of gelatin hydrolysis.

Nitrate reduction test (Cowan, 1974)

" Fresh culture was inoculated into the nitrate broth

and incubated at 37°C for five days, To this one ml of
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nitrite reagent A (058% sulphanilic acid) followed by
one mllaf ﬁiirité reagent B {0,05% alpha-naphthalamine)
were added, Deﬁeioémeht of red colour within £ive minutes
;ﬁdicaﬁed the pfeéénce of nitrite by reduction of nitrate.
RCN test (Cowan, 1974) |

A loopful of an over ﬁight broth culture was inocula-
téﬁ'iﬁtalxc&'broth_in screw capped bottles and incubated at
37°C for 48 his. The bottles were examined after 24 and 48
hras for turbidity indicating grmwﬁhiof organism which denote
poaitive react;onsA

Catalaselaﬁd»urease,testa were conducted in the same

~way as for Staphylococed,

Fermehﬁééign of,sugars

' Tests for fermentation of sugars such as glucose,
lactose, mannitol, suCrose, salicin, dulcitoi'raffinose and
arabinosae by the organism were carried out, following DPLO=~
cedure, prescribed by Cowan {1974), Ons péréent solutions
_of the above sugars in peptone water were used, after
inoculation, the sugar salutionslwere incubated at 37°C
.aﬁa examined dally for seven days for the production of

acid or acid and gas. The tubes showing negative reactione
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were retained for 30 days under incubation and daily
ohservation, TFermentation of glucose and arablnoge vas
tested under ag§robic condition by adding melted para-
. £fin over the sugar media immeﬂiately after inoculatlon

of the organism,

Antiblotic sensitivity tests were conducted in the

game way as for Staphvlococcus.
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RESULTS

The regults of the present study on a total of 70
beef samples collected from retail shops in and around

Trichur town for the presence of Staphvlococded and

Salmonalla are tabulated (Table I}.

Stauhylococci

out of the 70 beef samples teasted, Staphvlocogci

could be isolated from 62 (83.57%). The lsclates were

identified as Starhvlococei by the variocus tests

(Table ITY. All the 62 isoclates were gram positive coccl

in clusters, They produced acid from glucoge aerobically
and anasrobically. Among the isolates, 17 (27.42%) pro-

duced haemolysis in £ive per cent rabbit blood agar (RBA)
and 24 (38,71%) in f£ive per cent sheep blood agar (SBA).

Of the isolates, six (9.68%) produced haemolysis in both

RBA and $BA (Table IIT)., Acid was produced f£rom ménnitol
by 55 (88,71%) isolates aerobically and by 51 (82,26%)

anaerobically.

among the 62 Stavhvlogoccl isolates, 49 (79,03%)

were coagulase positive. Of the 62 isolates, 47 (75.81%)
were coagulase positive by tube method, whereas 49 (79,03%)

were coagulase positive by slide method (Table IV).
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In voges proskauer (VP) and methyl red (MR) tests,
27 (43,55%) were VP pogitive and 35 (56.95%) were MR
positive, Thirty seven (59,68%) were urease positive,
All the isolates were catalasze posltive (Table Vs

The result of the above tests }eVealed that 49
('79.03%) of the isolates were coagulase positive
Stagﬁglccccci (S.aureus), and 13 (20,97%) were other
Staphylocceci,

In the antibiotic sensitivity test all the 62 isola-
tes were resistant to Penicillin G and amplcillin (Table vi).
Regarding the other antibiotic resistance of isolates, 58
(93.55%) for Efythromycin. 49 (79‘03%) for Teframycin, 40
(64.52%) for Chloromycetin; 34 (54384%) for Kanamycln and
36 (58,07%) for Strepﬁomycin were observed, Twenty seven
§43,55%) of the isolaﬁes were':esistant to all the

geven antiblotics.

Regarding the antibilotic resistance of S.aureus and

- other Staphylococci isolates (Table VII) all of them were
resistant to 2mpicillin and Penicillin G. Of the other
antibigtics tested 46, 44, 36, 30 and 30 Staphylodoccus
isolataes wérg'fcund to be resistant to Frythromycin, Terra-
mycin, Chloromycetin, Kanamycin and Streptomycin réspecti-

vély, For the other Staphylococel (13) the regpective anw

tibiotie reslistance was found in 12, 5, 4, 4 and 6
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Salmonéila
A total of 70 becf samples collected from £ive
different meat stallg in and arocund Trichur ?own were

processed £or isolation of Salmonella, ;

. Growth of suspected Salmonella colonieséwere noticed
- in 55 {85,94%) samples by their none-lactose fermenting
character on MacConkey'’s agar and characﬁeriétic growth

on Brilliant green agar (BGA),.

~ All the 55 ﬁcn~iactése fermenters were éram negative
rods. Only four of the isolates produced ac%d and hydro-
gen aulphide in ?SI agar and were urease negéti?a
(Table VIIT & IX). | :

The four lsolates which breduced acig, énd H28 in

TSI agar were subjected to further datailed‘éest. Oonly
one of these (K6) showed characteriStics-of éalmonella
{Table X), The other three had shown negatgvé resulcs in
lysine decarboxylase test, On the basis of éultural, MOor=
phological and Eiochemical findings it ia‘présumed.thaﬁ
one of the isolataes (Kﬁ) belonged to the gen%ug Salmonella,

Antibiotic sensitivity test of the isol%te revealed
that it was resistant to all except Kanamyciﬁ of the seven
antibiotics namely Penicillin G, Ampicellin,fErythromycin,

Terramyein, Chloromycetin, Kanamyein and streptomyeln,
. [y
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DISCUSSTON

Salmonellae and starchylococcl have beeniisolated
from £resh meat, prepared meat and other éni%al prééucts
by a number of'workers. The'pfesehtinvestigatian condu-
cted on 70 samples of market beef in'ahd around Trichur -
revealed the presence of Staghzlococci in 62 (88.574) OF the

samples and in only one, Salmonella couzd be deteoted,

STAPHYLOCOCCUS :
qtaggzlococcﬁs has been isolated from market beef
of various species and meat products by many workers in
India (Mﬁke*gi and Lahirl, 1960, Panda, 1961, Rao, 1977;
and Sinha and Mandal, 1977). But. report on ;solation of

Staphylococci from market beef in this country is rare.

Identification of staphylococci were ba ed on their

colony characters, vizy Yellow or golden yellow colour,
convex and rouhd shape which are smooth and glistening
and eharaétef%stic growth on egg yolk salt medium, morpho-
logical and staining reactions on the organiéms and
biochemical charéctérs such as coagulase activity, fermen=
tation of mannitol and glucése and haemolysis in rabbit

and sheep blood agar.

Seventy nine point zero threg per'éent of isclates
were found to ba coagulase positive which is indiecative of
their pathogenic status., The presence of coagulase positive

Stanhviococei has been reported from beef by Vanderzant



and Nickelson (1969) and Duitchaever gt al.{(1973).

Rao (1977):; has leolated coagulase posltive gtavhylococcd

from market buffalo meat. These reports show the incl-
dence vary from 17% to 45,9%. The pregence of eocagulase

positive Staphylocogei in the market beef in such high

percentage (79,03) of samples may be from either the
meat handlers or from glaughtered animals or possibly

from the environment, Staphvlococel being widely distri-

buted in nature are encountered on the skin and upper
regplratory tract of men and animals, It 1s more fre-
quently the etiological agent of human infection than in
lower animals. The carrier rate of S.aureus range bet-
wean 20 and 30% emong healthy persons (Crulckshank et 2i.
1976). In animals Stagh?loeocci are presehﬁ in inflanmmae
tory lesions espeéially in the udder as well as normal
udder tissue (Mukerji and Lahiri, 19%690). The source oL
Staphylococed in meat could be the meat handlers, or tha

animals or the envircmment, Stavhylogcoced which are preo-

sent in the skin, respilratory tract and other sltes like
udder of animal slaughtered can contaminate the meat
heavily during the process of slaughter and dressing of
Carcassesy Thé‘meat‘stalls from where the.samples were
collected are located very close to the roads having £ra-
quent traffic movement and are not protected from dust.

The dust which is lifted during the movement of vehicles
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can stick to the surface of exposed meat and in that pro-
zess add Staphylococel which are generally present in the
dust, The carcass is being suspended in the meat stall
for indefinite period t1ll the last plece o? meat is gold
outs The atmospheric temperature'in this bért of the
country can favour the growth of bacteria ig the meat.

All these factors could have contributed to the high per-

centage of pathogenic and toxin producing Staphylococel

in the market beef,

Seventeen of the 49 coagulase posigive:Stanhxlococci
produced haemolygis in rabbit blood agar, 24 in sheep
blood agar and six of the above showed haemolysis in both.
The haemolysis in rabbit blcood agar and sheep blood agar
1s indicative of Stavhylococci of human and animal origin
reapectively (Cowan, 19743 and Cruiékshank et ale, 1975).
This character is indicative of the sourcelof contamina-
tion in meat. It requires phage typing of isolates for

confirmation.

The antibiotic sensitivity of the isol?tes revealed
that all of them were resistant to penicilfin G and
Ampicillin' Choudhury and Bagu Malick (1968) has report-
ad 94.9% éf coagﬁlaSe positive Staphvlococel resistant
to Penicillin and Sharma (1966) found 87,59 of coagulase

positive S,aureus of bovine origin sensitive to Penicillin,
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Jay {(1961) reported that dnoné of the non=human coagu=
lase positive S,aureus isolated £rom meat.waé resistant
to Penicillin,  Cruickshank et aly (1970) observed 80%

of S.aureus from hospital are Penicilllin reSistant. ‘The
present observation of total resistance to Penicillin G
and ampicillin may be due to the resistarice acquired by
the organism in nature by their previous exposﬁre to the
antibiotics, With regard to other antibiotics, verying
degrees of resistance has been obscrved, 93}87% of

. S.auzreus and 92,30% of coagulase negative sqaggxlococci
were resilstant to Erythromycin, ‘Individualjisolatea‘have
shown varying degrees of multiple registance to different

antibiotics. The drug resistance has taken .. the form

of multiple resistance of individual strains of Staphylococe.
and strains resistant to more than one antiﬁiotid these
da?svis genéral than exception (Burrows, 1968), Further,
‘the study reveals a definite difference in the sensitivity
of isolates to antibiotics based on their coagulase activity
This difference may be due to the difference in the patho-
genicity of ;he organism and its exposuré t§ the antibio- |

tics during treatment of cases.

The presence of Staphylococcus in market beef has

bublic health importance., The lage percentége of cnagu-

lase pocitive isolatés indicate the potentiél danger of
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N

food-borne intoxication to the consumers if there 1s a
chance of multiplication and toxin productién in meat,
It 4s well known Staphylococcél enterotoxin ‘is thermow
sﬁable and cooking will not destroy it normglly. To
reduce the load of Staphylococeld in meat, tﬁe meat hande-
lers should be screened and protective clothing, gloves,
aprons and maéks should be provided to breaé the channel
of contamination, The énimal with inflammatory lesion
ghould not be slaughtared and strict slaughter house
hygliene is to be’f&llowed;.'Meat should be transported
in cleaﬁ covered vehicles to prevent contamination en
route, The meat stalls should be designed and construe
cted in such a way that the dust f£rom outside ig prevens
ted from entry inside. Wherever the meat 13 to be kept
for a long time before it is sold off, it should be under

|

réfrigeration,

SALMONELLA .
salmonellosis is the most freéuentlﬁ réported food-
borne disease oz man and Salmonellaa are found as conta-
minants of food more than any other organism (viOo, 1968).
The incidence of gasterc-enteritig and £ood poisoning are
{reportéd to ocour mostly through éymptomless animalg and
animal products like meat, For laék of a&eguate public

health awareness, the actual incidence of-sélmonellosis
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in India is grossly under estimated. There are fevw re-
ports of isolation of Salmonella from meat, abattolr eguip-
mente and drains. (Jayaraman and John, 1969; Rendhawa and
Kalra, 1970; Janakiraman and Rajenduran, 1974; Manickam
and Viector, 1975: and Wailr and Sengupta, 1977). In the
present study only one isclate of Salmonélla shovwing ty-
pical characters, could be iéolated from 70 beef gsamples

tesgted,.

Though Manickam and Victor (1975) wmade four isolates

of Salmonella from 64 samples of buffaloe meat. A detall-

ad survey on the incidence of Salmonellae in meat animalo

conducted in Kerala did not reveal presence of Salmonelia

in beef (James, 1977).

Considering the wide distribution of Salmonella in
nature especlally among the animals, the rate of isola=-
tion from meat appears small., The reasocn f£or this cannot
be attributed to a2 high standard of slaughter house hyglene

or low carrier rate among the slaughtered animals, both

0
I

f which may not be true in this area. In slaughter
houses, contamination of meat c¢an be eilther from the sla-
ughemred animals, meat handlers or from environmeht, pPar=-
ticularly the water used, The formef, two focetors could
not be assessed, but the water is from protected supply.
The low percentage of isolation cannot be attributed to

any reason, and this is not much different from the results
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of work done by others like Pramanick and XKhanna, (1976)
and James (1977),
The Salmonelia isolate was found to show varying

degree of resistance to the antibiotles tested. Reporte

on antibiotic resistance of Salmonella isolated from varie-

ous sources including meat indicate wide variation
(Sharma and Agarwal, 1970; Dasgupta end Chandrachowdhury.
19765 Upadhyay and Migra, 1978).

The observation is very important, indicating that
infection with this organism is not uniformly amenable
to treatment with all usual antibiotics, Food=borne infe-
ction with meat contaminated with similar organism is a

potential challange to medical and public health workers,

Igolation of drug resistent Salmonella from the
market. beef denotes the-necessity of improvement infood
hygiene nractices, Tt is true that meat is well cooked,
before consumption in India. But contaminated meat can
Introduce cross contamination in the kitchen and cocked
food stuffs, This boils down to the necessity of maine
tenance of high standard of hygiene in slaughter houses
and of meat till it is released for human consumption,

in order to prevent multipllcation of mlerceorganism.
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SUMMARY

salmonella and Stavhylococci are two of the import-

ant bacteria responegible for food=borne 1n£§ctiona in
irxan. Food of animal origin particularly me?t‘: and meat
products are increminated for such infectiaﬁ. The izolaw
tion of Salmonellae and Staphylococod £rom aninal products
had been recorded by many workera. Beef whleh forms the

bulk of meat prepared and marketed in Kerala is a peculiar
feature of meat trade in India, In order to.study the
presence of Salmonellae and %taghzlceggci in market beef
with a view thH its public health 1mportance, the present

investigation was conducted,

'se\renty samples of beef ob'c;ained £xom :mea'e. atalls in
and arounﬁ Trichur town wera processed for isolation of
Eax;ococc and Salmo. ne;;a following standard methods.
-The isolates were identifled on the basis of cultural,
morphological and biochemical characters., /Wherever neces-
sary, standard differentiation tests wefe glso conduoted
for confirmation, |

A total of 62 isolates of Staghzlococéi of which 49
coagulage positive and 13 coagulase negativé were recoveml
red, Only one isolate of Salmenella could ‘be obtained,
All the coagulase pcsitive isolates were censidered as

Staggz;ococcus aureus. All the isolates were rasistant

1
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to Penicillin € and ampicilline About 93% were resistant

to Erythromycin. The resiétmce rate against other anti-
bilotics was 89;80% for Terramycin, 73,47% fér.ChloromyCetin,
69,.22% for Streptomycin and 69.22% for Kanamyéin for

Ssaureus. For other Staphylococcd the reslgtance rate was
38,46%, 30.77%, 46.15% and 30.77% respectively. The im
portance of coagulaﬁe_ppsihive Staphylococei in beef, in
view of their ability ﬁo~cause intoxication and their high
resiétancg to the commion antibiotics indicaﬁe their public

health significance, ‘The pussible sources of starhylococed
i beef ané suggestions for reduction of coﬁtamination
are discussed,

Regarding salmonella, the isolation rate from market
beef is small (1i43%), Salmonellae areﬂknowﬁ to be widely
distributed, Man and animal harbour the o:ganism in
large numbers and disseminate Ehroﬁgh the excreta. The
reason for the low rate of isolation is not clesr, Its
antibiotic sensitivity was tested against seven common
antibiotics, and found to show varying deg&ees of resis-
tance, The resistance of the organism to most of the
‘common antibiotics indicates' its potential ‘threat to food-
borne infaction. The importance of foaﬂuhQQiene practices

is stressed.
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Table No. i.

Statement of isolates from 70 samples

of market keecf

o. of _ No, of
Staphylococal Percentage Salmonella Percentage
62 BB 57 1 1.43




Table II.

Details of tests conducted for isolation of Staphylococed from market beef

"Coagulase

Haerrplysis

Sample Staine 2cid from »acid from Urea- Cata- MR VP
No. ing test mannitol glucose se lase
~ react- acti- acti-

ion Tube slj.de rabbit Sheep Aerc- Anae- Aero- Anae- vity vity

{Gram's) blood blood bic robic bic robic

staining agar agar

1 2 3____ 4 5 6 ___ 1 g 9 1o %1 12 13 14

M1 + + + - - + + + + + + + -
M2 #* + + - + 4 + + + + + - 4+
M3 + + + + - + + + + + + 4+ -
Mg * + + - - + + + + + + + -
M5 + + + - + + + + + + o+ 4 e
Ma + 4 4 - + + + -+ + - -+ + -
M7 + + + - - -+ + + * = + o=
M3 + 3 + - e + + * + - % -+ -
Mg + + + - + + + + + - + 4 e
M10 + 4+ + + - + + * + - + + -
Mi11 3+ + + + - + + + + + + -+
Mi12 3 + + - - + - + + -+ + - +
M3 + - + + + + + + + + + S
Mi14 + - - - - + + + + + + - +
M35 + + + - - + + + + - + -+




12 13 14

11

10

Mt
K2

o

o+

X3

K4

ok

K6
K7

K9

¥10
Kil
Ki2

K13

K14

. K15

K16
K17
K18

R

K19*

K20%
K21
K22

K23

K24

K25%*

ey de



12. 13 14

_11

10

R27
R28*
K20*
K30
N1
N2
N3
N5
N6
N7
NB*
NS
N1O
Nal
Na2
Na3
Nag
Pl
P2
»3
P4
P5

N4

+

+

4

A

P10




Table No. III,

Haemolytic activity of isolates (Staphylococci) in rakbit bloed
and sheep blood agar

O Haemoly- Percen- Haemoly- Percen- Haemo- Percen- Haemo~ Percen- No hae- Per—
No. oF tic tage sig in tage lysis +tage lysis tage MOly-=  CCle~

isola- rabbilt in both in Bim tage
tes bloed sheep SBA and
tested agar blood RBA
- {RBA) agar
: {SPA)

62 35 56.45 17 27.42 . 24 - 38,71 & 9,68 a7 43.55




Table No, IV.

Result of coagulase test on isclates (Staphylococcug)

Hos 0f 180w ) Coagulase pogitive Coagulase negative
' : Total : :
lates tested Slide Percentage Tube Perce- Nof Percentage
: ntage

62 49 79.03 47 - 75.81 13 20497




Table Ho. V. ,
Sumery of tests on isclates suspected for Staphiloenced -

fotal ~Coagulase  iaemolysin Acid £rom Acid Srom | ’lfo‘t'él‘-_Total Total Total
No.of nositive - production " glucose. © mannitol NCOL NOLOE N0OF N0.0E

by B in : - MR- VP urease cataw
19013~ cube S18de 'Rabbit Sheep Aero- Anme- Aeroe aero. POSL= posi- posl- lase
teg . blood blood bie rokic bic bic ~ ﬁw

agar  agar

62 47 4 17 24 63 62 55 51 35 27 37 62




Table No, VI,

Result of in ¥itro antibiotic sensitivity of

Staphvliocoocus isolated from beef

_ No, of Mo, of Dercen~ No.of .
Antibiotics used strains sensi- tage resie ;;p-
tested tive stant taée
gtrains stra~- d
ins

Penicillin G 62 0 o) 62 100
Amplicillin 62 0 0 62 100
Streptomycin 62 26 41,94 36 58,07
KRanamyecin 62 28 45,16 34 54,84
Chloromycetin &2 22 35,48 40 54,52
Terramycin 62 13 20497 49 79.03
Brythromycin 62 4 6.45 53 93,55
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Table o 'y VII -

Antibiogic resigtance of Staphylococei isolated
from market beef

S.aureus " Other gtaphvlogoccd
Antibiotics . No.of Percen-  No, of Pércentage
isolates tage of isolates of isolates
regsist- Jisolates resist- resistant
ant ' resistant ant
Ampicillin 49 100 - 13 100
Penicillin G 49 100 13 100
Erythromycin 46 93.87 12 92,30
Terramycin 44 89,80 8 38,46
Chloromycetin 36 . 73,47 4 30677
Streptomycin 30 69422 6 46,15

Kanamyein 30 69,22 -4 30,77




Table Mo, VIII,.

Details of tests conducted for isolation of
© Salmonella from market baef

den s a Y

Sample Crowth Lactose fer- Gram's T8I Ureasgse

No. in mentation in staining react~ actie-
BGA MacConkeyks reaction don  vity
agar " ,

1 2 3 4 5 6
M1 + - - a
M2 + - - -
M3 + - - -
Mz - - - -
M5 - - - -
M5 + - - -
- M7 + - - a
M3 + - - -
Mo -+ - - -
Mio * - - ~
M13 * - - -
M2 + - - -
Mi3 + - - -
M14 + - - -
M1 + - - -
M16 + - - -
K1 + - - -
K2 + - - a
K3 4- - - —
K4 + ~ - a

K5 + - - a and -

H2S
X5 * - - a and -
Ha2S

K7 + - - -



™}

+ 4+ § 4+ + + + 4+ + + +

50

K22
K23
Ko4
K25
Kog
Ka7
K28
K29
¥30
N1
H3
Ng
Ng
Ne
N7
Ng
N9

and
aHg 3

M0



Nail -+ - - a
Na2 + - - -
Nasz -+ - - -
Na4d - - - -
2] + - - a
P2 + +

Pg + - - -
P4 + - B - a and

H2S

Ps - - - -
PG + - - -
P7 * +

Py + - - -
P9 4 - - -
Pio + - - -

'+ = positive reactlon/growth
" = = Negative reaction/no growth
a = acid



Table No.IX.

Sunmary of result of processing market beef
sample for isolation of Salmpnella

No. of Non-lactose Grams sta- Urease Acid, and

samples  fermenta- ining Gram negative HaS produ~
processed tion negative ‘ ction in
T8I

70 55 55 4 4




Table NOQ XG'

Summary of the tests performed on the isoclates
suspected for Salmonella from beef samples

"Nuﬁbé; of:the isalahes'

- = Nagative reaction

Test perfommed K5 RKg  Mio Py
Gram staining - - - -
Motility + + + &
Urease activity - - - -
HpS from TSI + + + +
Growth in KCN - - - -
Gelatin liquefaction - - - ~-
Lyzine-decanboxylase - + - -
Gatalasa . + + * +
Nitrate reduction + + + +
MR % + + | +
vp - - - -
Tndole production o - - -
‘Citrate utilization + + + +
Glucose | agy ag ag ag
Glucose (Anaercbic) a a a a
Arabinose ag ag ag ag
Arabinose (anaerobic) ag ag ag ag
Lactose - - - -
Sucrose - - - -
Mannitol ag ay ' ag -~
| Duleitol - - - -
Salicin - - - ag
Raffinose - - - -
4+ = Positive reaction - a = acid

ag = acid and gas
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ADPENDIX

1. Antibiotic sensitivity test

Punched out discs of 6,25 mm in dlaméter from No.I
Whatman £ilter paper, batches of 100 digses oin sceew
capped bottles were sterilized by dry-heat at 140°C for
60 minutes, Antibiotici: solutions were prepared, Every
one ml of the gsolution contained 100 times the amount of
antiblotics required in the diac. 24ded one ml solution
to each bottle of 100 disc and the whole of this volume
were abgorbed, It was assumeé thét eacﬁ disc absorbed
approximately 0.01 ml antiblotic. The.discslwere in wet
condition, They will retain the moisture and potency
for at least three montha if kept in screw-capped bottles

with the caps screwed on tightly.

2+ Biochemical test (Sugar fermentation test)

(1) Preparation of basal medla (gggtone water)
{Cowan, 1974)

Paptone es 109
Sodium chloride ws 5@
Dist.water ' ‘ ew 1000 mi

DiﬁsolVed the ingredients in warm water, adjusted the
to B4
pH e.oAand boiled for 10 minutes, Filtered.,adjusted the

p 7.2 to 7.4 and sterilized at 115°C for 20 minutea.,
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(i1) Sterilization of suqars

Dissolved the sugar in distilled water and sterili-

zed by £ilteration using seitz filter.

(1ii) Prepasration of sugar media (Cowan, 1974)

To 900 ml of peptone water already prepared added
10 ml of 0.2% phenol red indicator and sterilized at 115°C
for 20 minutes, Added aseptically 90 ml of the appropriate
sugar solution which was previously prepared, sterilized
and mixed. 2About 5 ml of the mixture was distributed into
sterile test tubes with inverted Durham's tubes and steam-

ed £for 30 minutes,

3. Brilliant green agar (bdwards and Bwing, 1972)

Yeast extract Cee 3g
Peptone (bacto) 0w 10 g
Sodium chioride .e o 5g
Lactose .e 10 g
sucrose .e 10 g
Fhenol red ;. 0,08 g
Brilliant green .o 0,0125 g
Agar ou 20 g
Distilled water .e 1000 mi

(Final pH about 6.9=7)

Sterilized at 121°C for exactly 15 minutes cooled

and poured into plates,



iid

Two ml of 0,5% briliiant green in digtilled water
was used for one litre of medium. One gram of phenol red
wag dissolved in 40 ml 0.1 N sodium hﬁdrmxide, added 460 ml
d1stilled water, 4 ml of the solution par liter of medium

was uszed,

4. Blood agar (Cowan, 1974)

Defibrinated bleod - 50 ml ‘

Nutrient agar «e 950 ml

Melted the nutrient agar, cooled to 50°C and added

the blood aseptically. Mixed and distributed in plates.

5. Catalase test (Cowan, 1974)

To an overnight incubated nutrient hroth culture of
the corganism, was added one ml 3% HpOp and examined irme-
diately and after £ive mlnutes for evolution of gas, vhich

indicated catalase activity.

6, Citrate uﬁilization tast

(1) Preparation of Simmon's éig;ate (Cowan, 1974)

‘oser's citrate ee 1000 ml
Agar , .o 20 g

Bromthymolblue, 0.2% solution .. 40 ml

Dlspensed, autoclaved at 121°C for 15 minutes and

allowed to set ag slopes.
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{14) Koser's g¢itrate (Cowan, 1574) .

Sodium chloride (Nacl) e S g

Magnesium sulphate (Mg SO4.7H20) .« 0.2 g

Ammonium hydregen phogphate e 1 g
(NH4H2PO4)

Secondary potasium phosphate e 1g
(KaHPOYL)

Ddatilled water o ~se 1000 ml

Dissolved the salts in water . I.;_'

Citric acid o .e 2 g

2dded to the salt solution and adjusted to pH 6,8 with
N~NaCH, 'Flltered through a sintered-glass funnel., The
medium should be colourless. Sterilized at 115°C for 20

rlnutes,

7. Decarboxylase media (Cowan, 1974).

peptone B | s 5@
Xaast axtract .o 3g
Glucose ee 19
Distilled water 1000 ml

Bromeresol purpde 0,2%
solution . ee lOmi

The solids were dissolved in the water, adjuéted to pH
6.7 and added brcmcresal purple solution, Sterilization was
carried out aL 115°C for 20 minutes. Poured about 250 ml

into each bottle,~Tb one of the Dbottles containing the

e . R . & AT . w L Y T Y, PRI T R B . I ., DR T N B g m e
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Another bottle with the media without addition of lyaine
hydrochloride was also taken,

Readjusted the pH to 6,7 if necessary and transfer-
red 2 ml volumes in small tubes and sterilized at 115°C

for 10 minutes,

8. Egg yolk salt medium (Nordic Committee on Foud

Analysis, 1968).

(1) Basic medium

Séast extract es 2,59
Tryptone ;i 10 g |
Celatine ve 30 g
Mannitol s 10 g
Lactose | .o 2 g
Sodium chloride (Nacl) «sa 718 g

Secondary potassium ‘
phosphate (KgHPO4) .. S g

Agar | | . 15 g
Distilled water »« 1000 ml

Mediumuwias adjusted to pHT.9 .. 7.

Eissolﬁed the agar by autoclaving in about 500 ml
of water at 120°C for 4S5 minutes., Dissolved yeast ex-
tract, tryptone, gelatine, Nacl, énd secondary potagsium

phosphate in another 500 ml of water at about 50°C,
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Mixed the two solﬁtions and f£iltered, -Finall?'aﬁded mannd-
tol and lactose, Distributed the medium in £lasks iqporn
tions of 200 ml and autoclaved at 120°C for 15 minutes.

(11) Trypsin-Gx-heart broth

Minced, fresh ox heart vs 250 @
Pancreatin , e 2.5 g
SecondarY-Sédium'thSphate , | ¥

(NagHPO4 « 12H90) . 3g
Sodium chloride (Nacl) e 249

Mixed ox heart with 1,000 ml of water heated to 50°C
and added pancreation, Allowed the mixture to stand for
digestion at S0-56°C for 2 hours with occasional stirring.
Filtered through two layers of gauze, boiled the filterate
for 5 minutes and filtered through a filter paper
Whatman No. 1. '

Filled the £ilterate upto 1000 ml with distilled
water, and secdondary sodium phosphate and sodium chloride
and adjusted the pH to 7.4 with NaOH, Bolled for 30 minutes
and £iltered through a filter paperg-.nist:ibgted the medium

in bottles and autoclaved for 15 minutes at 120°C,

Poured the finished medium under aseptic conditions in
portions of 12«15 ml into sterile petridishesiwhich,were
allowed to stand until the agar had soldified and the

surface was dry.
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(111) Wb;kind{Medium

To 200 ml of basic medium. melted and cooled to 45°C
added immediately before use, 4 Q sterile edg-yolk sﬁaken
up in 22 ml trypsin-ox-heart broth previously heated uto
45°C and poured asaptlcally into petridishes and allowed
to solidify. |

9, Cram's method of staining (Cruidkshank et g}.¢'1970)

A, Solutions required
Crystal, violet >e 29
Methiylated spirit s 200 mi

Ammonium oxalate 1% in water 800 ml

(1i) Iodine solution -
Todine v+ 109

Potagsium iodiade ,p‘ 20 g

.. Distilled water | .;v 1000 ml
(111) Ligquor iocdi fortis (BP) )

Iodine : ‘ . .o 10 g

Potassium lodide .e 6g

Methylated spirit e 90 ml

Distilled water o 'n.; _' 10 ml

(iv) Iodine~acetone
Liquor iddifortis .o 35 ml
" Acatone = .s 9565 mil
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(v) Dilute carbol fiuchsin

o Zieﬁl—ﬂeélsén‘s (strong)
carbol fuchsin +e 50 ml

Distille%water . s 950 ML

(vi) ziehl—Neelsen 's (atrong) carbol fuchsin

Basie fuchsin - o 109
Absolute alechol (ethanol).. 100 ml

Solution of phenol - -
(5% in water) .¢1080 ml

. Dissplved the dye in the aicohol and added to the

phenol solution.

B, Staining grocedure
(1) Covered the slide with ammcniﬁm oxalate-Crystal
violet and allowed to act for about 30 seconds,
'(ii).fburéd off crystal violet stain and washed freely
with iodine solution, covered with fresh iodine,
| solution and allawed to act for about 30 seconds,
(1ii) Poured off lodine solution and washed freely with
1odihe-a¢eﬁoné.‘Covered.with fresh iodine-acetone
-and allewed to act for about 30 seconds.
(iv) washed thoroughly with water.
(v) Counterstained with dilute carbol, fuchsmn for
about 30 seconds,
(vi) washed with water, blotted and dried,
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; Tt was essential that the vwhole siide was £looded
éuﬂth each reéeagent in turn, and that the previous reagent
}w§s>thorough1y rémoved at each step,

10, Gelatin med;gi(ccwgﬁ,’1974),

Gelatin agar

Gelatin, - e o 4 g
Distilled water vo SO mlL

- Nutrient agar C s 1000 md

. Gelatin was goaked in water and when thoroughly soften~
ed, the malted nutrient sgar was added to 1t,mixed and ste~

rilized at 115°C for 10 minutes and distribuﬁed into plates.,

11, Indole test (Cruickehamk et al,, 1975),

(1) Medium

Peptone R e 20¢g
Sodium Chlcride (Naﬁl) ' ,5Ig

Distilled water . ee 3000 ml

Adjusted the pH to 7.4, Dispensed and sterilized by
autoalaving at 121°C for 15 minutes.

(11) Xovac's reagent

Isoamyl alcohiol ' es 150 md
'p-Dimethylnaminobeﬁzal~

dehyde .s 1ogn..
conHydrochloric acid as S50 ml

Dissolved the aldehyde in the alcchol and slowly added

R T T, ") s omamivns L en e Ven avsadlomd sy st oy w0 P walucasn mismivrde ) Re



124 KCN broth (Cowan, 1974)

Pepteone ' . 3g
Nacl ) . ." 5 a
Potassium phosphate 4. 0:225 g

(Monobasic) (KH2P04)

Sodium phosphate (Dibasic) .. 5,64 g

Distilled water s 1000 mi

The solids were dissolved in water, filtered through
a ginterdd glass funnel and distributed in 100 ml volumes,
in screw capped containers, Sterilization was carried out
at 45°C for 20 minutes. |

For use, added 1,5 ml of a freshly prepared 0,5%
potassium cynide (KCN) solution in sterile water to 100 ml
base, Mixed aseptically, distributed one ml amounts into

sterile 5 ml sorew-capped bottles.,

13, Mac Conkey's agar (Cruickshenk et ale, 1575)

- Paptone e 204
Sodium tsurecholate . Sg
Water es 1000 ml

Agar . *e ':20 a

Neutral red solution 2% :
in 50% ekhanol ie 3.5 ml

lactosa, 10% agueous solution 100 ml
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Dissolved the peptone end taurocholate in water by
heating, Aadded the agar and dissolved it by autoclaving.
2Adjusted the pH to 7.5, Added lactose and neutral red,
which was well shaken before use, éﬁd mixed. . Heated in
the autoclave with free steam (100°C) for one hour, then

at 115%C for 15 minntee, poured into plat@s.

14, Mathzi—ﬂed(t&st (Cruickshank ot 1975)
(i) Medium (Glucose vhosphate peptone Wwater)
Peptone - es 5g
Eﬁpotassium hygrogen phosphate
(KaHPO4) se S5g
water ee 1000 ml

Glucoase, 10% solutich B
-(Sterilized separately) «s 50 ml

| ‘ Dissolved the peptone and pSOSphate, adﬁusted the
”?H £b 7.6, filtered, dispensed in 5 ml amounts into the
test tubes and éterilized at 121°C for 15 minutes. Added
0«25 ml glucose solution to each tube (£final concentra-
tion 0.5%)¢ _ -
{1i) Methyl red indlcator sclution _

Methyl red L. es Oal g

Ethanol ‘ ee 3OO ml

Distilled water s 200 ml
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15+ Nutrient broth (Cowan, 1974).

Beef extract = «s W0 ¢
_Peptone s 1049
 Nacl ve. B Q
"tqater‘ " 41000 ml

D¢$solved the 1ngrcdients by heating in the water.
Aajuahﬁﬁo pH 8-8, with N-NaOH and boiled for 10 minutes,
,Filtered and adjusted to pH 7e 2~7;4 and sterllized at

115°C fer 20 minutes,

16,3ﬁu£rieht1§gar {Couwan, 1974)

Nutrient agar was nutrient broth gelled b&lthe
addition of 294 ggét." | o
© 17, Nitrate‘broﬂh'(Gcwani'iaﬁd)
Fotassiun nitrate (KN03) s lag .
Nutrient broth es 1000 mL

' KNOj was digsolved in nutrient-broth, and dlstri-
buted into-tubes and sterilized at 115°C For 20 minutes

18, Selenite broth (Edwards and Bwing, 1972)

Tryptone _ Ve 5g

: ;actose‘ - SRR se 4 g .
Digodium phosphate ee .10 g.
deium‘acid seleniie | ;. | 4 g.
Distilled water o ;; 1000 mL

(Final pH about 7)
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Dispensed about 45 ml of the media into sterile
, tubeg and sterilizatipn of medlia was carried out by ex-

posing the tubes. to flowing steam for 30 minutes,

19, Staphylococeus medium 110 (Merchant and Packer, 1971)

" Bacto &éééﬁieggtaqt | . es 25g
Bacto Trgéhon§ ’ , e .10 g
R Eacté'gﬁlatin  ; o e» 30g
" Pacto lactose | e 24
‘demannitol - - - 109
Sodium chloride (Nacl) s 549

Dipotassium phosphate (KoHPO4) «» 5 g

Bacto agar - . 15 gl

Distilled water o " ..1000 ml
(Adjusteé‘ta pH 37.0)

The'ingéedients were dissolved in boilling water
and then sterilized in the autoclave for 15 niinuies at
15 lbs pressure, Hot medium was poured into petri-

dishes agitating the £lask ocontaining the medium.
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20. Tetrathionate broth (Cruickshank et al., 1975)

(1) Complete media preparation

‘- Nutrient broth, pH 7.4 se 90 ml

Calecium carbonate (CaC03) ve 35 g
Brilliant green, 1 in 1000 g
~agueous solution e 1 mi
Thiosulphate sclution se lOml
Iodine splutlion oo 2 ml
ox bile solution e 5 ml

- Added CaC03 to the broth and sterllized it by auto-
claving at 121°C for 20 minutes, When cooled added the
other solutions and distributed into flasks, Heated

once in the steamer at 100°C for 10 minutes.

(1i) Thiosulphate solution

Sodium thiosulphate (Na2S203,5H20) 50 g
Sterile water 10 ml

Mized théigalt and water with sterile precautions and
steamed at 100°C for 30 minutesg.

(1i1) Todina solution

Potassium lodine (K.I.) e 25 g
Todine (I) ve 200
Sterile water | | es 100 ml

With sterile precautions dissolved the potassium

Jodide in water and added the iodine.



(iv) Ox bile solution

Degicated ox bile | 0.5 g
Water 5 ml

Dissolved with sterile precautions

21, Iriple sugar iron agar (Cowan, 1974 )

Beef extract P 3 g
Yeast extract . .s 3 g
Peptona e 20 g
Glucose ' .o lg
Lactoge «s 10 ¢
sucrose «v 10 ¢

Ferrous sulphate
(FeS04, TH20) es 04209

sodium Chloride (Nacl).. 5 g

Sodium thiosulphate .

(NazSg @3.‘ SHQO) ae Os 3 s}
Distilled watex ¢ » 1000 ml

thanol red, 0.2% solution 12 ml

water with the solids was heated to digsolve them in
it, and the Phenol red solution was added, mixed and paured
into test tube, Sterilized at 115°C for 20 minutes and

cooled to form slopes with deep butts,
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. 22, Urea medium (Cowan, 1974)
N i \

Peptone «x 149
| Sodium chlorids (Nacl) 4e 59
Secondary Potasslum

phosphate (KHaPO2)  as - 2 9
Agar | .se 2049
Distilled water ++1000 ml

Dissélveﬁ the ingrédien£§ b& hééting, adjusted to pH
6.8, filtered and sterilized at 115’3 for 20 minutes,
' Added
Glucose N e lg-
~ Phenol red, 0,2% sclution 6 ml
" to the molten base, steamed for one hour and cooled to
BOm55°C
2dded .

Urea 20% aq. solution sterilized by £ilteration 100 ml
aéeptically to the base, Distributed aseptically into sterile

contaliners ahd allowed to cool as slopes.
23, Vogeg = Proskauer test (Cruickshank;gg al, 1975)

1) Medium = Glucose ghesghahe gggtone wateg
The composition wand preparation of the media was

similar to that of methyl red test,

i1) o'Meara reagent (Cruickshank et al, 1975)

Potassium ﬁy&rbxide ".Q;
Creatine - . es 043 g

ﬂistilled:water ' »e 100 ml



24, Zone size interpretive

il

chart (2nderscn, 1973)

Iqhibition zons diam to

Disa
Antibiotic or . .
chemotherapeutic ﬁ?ten“ - nearest mm :
agent 4 Resistant Interme- Susceptie
diate ble
Ampicillin 10 pg 20 or less 21=28 29 or more
Chloromycetin 30 pg 12 or lasg 13=17 18 or more
Erythromycin 15 pg 13 o less 14-17 18 or more
Kanamycin 30 ug 13 or less 14=17 18 or more
Penicillin G 10 - 20 or-less 21-28 29 or more
unit
Streptomycin 10 h@ 11 or lesg 12-14 15 or more
Terramyain | 30 pg 14 or legs 15-18 19 or more
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ABSTRACT

With a view to investigate the bacteriological gua-
lity of market beef in and around Trichur Town in resbect
of bacteria of public health importance, with special re-

ference to Staphylococci and Salmonellae,’ the present stﬁdy

was undertaken, Seventy samples of market beef collected
from meat stalls in and around Trichur town were proces—

sed for isolation of Salmonellae and Staphylococci fol-

lowing standard procedures, Sixty two isolates ‘of

Staphylococci, of which 49 coagulase positive suggestive

’

of S.aureus were obtained. All Staphylococci were resis-

tant to Penicillin and Ampicillin., A high rate of resis-
tance was observed against Erythromycin, Streptomycin,

Kanamycih, Terramycin and Chloromycetin. Coagﬁlase posi-
tive characters énd antibiotic resistance denote its im-

portance in public health.

Only one isolate was identified as Salmonella satis-

fying the characters of the genus. It showed varying

degrée of resistance to different antibiotics.

Importance of hygienic practices, in slaughter houses,

meat stalls, transport and storage of meat is stressed.
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