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ABSTRACT

The incidence of Escherichia coli in the meat samples of shrimp, fresh and marine fish, chicken and mutton at
Visakhapatnam, Andhra Pradesh and its resistance to antibiotics - ampicillin, chloramphenicol, ciprofloxacin, co-
trimoxazole, gentamicin, nalidixic acid, nitrofurantoin, penicillin-G, norfloxacin and tetracycline. The bacterial
load was higher in chicken and mutton than the shrimp and fish meat. The antibiotic resistance of E. coli was 100%
towards pencillin-G, 90% to tetracycline and ampicillin, 40% to nitrofurantoin and chloramphenicol, 20% to
gentamicin, norfloxacin, nalidixic acid and ciprofloxacin. It was only 10% resistance to co-trimoxazole. The
resistance of E. coli in mutton sample was higher than the remaining samples. Chicken stood next followed by fresh
water fish and shrimp.
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INTRODUCTION

Foods being organic with sufficient water conterg excellent media for rapid growth of microorgamssand the
extent of microbial spoilage of food depends prifyam its physical and chemical properties andaberresistance
[1]. Food industry recognizes three groups of foedsighly perishable foods include poultry, egg®am most
fruits and vegetables and dairy products etc., gmrishable foods consisting of potatoes, applesneats etc., and
nonperishable foods composed of cereals, ricer,flouts, sugar etc and the meat comes under hjgdrighable
food [2]. The common species of bacteria occurim@resh meat ar®seudomonads, Saphylococci, Micrococci,
Enterococci, Coliforms etc., and are largely a reflection of the microbjiaélity of the environment from where they
have been isolated [3].

Dines [4] has reported that occurrenceEotoli in various sea food samples. According to Chen anddg#Shen

[5] the major sea food bacteria are coliforms bgiog to Enterobacteriaceae. Laura Websteet al [6] have
analyzed the antibiotic resistancetofcoli in the surface waters of both developed and undpeel water-sheds in
coastal South Calorina. Lirt al [7] have studied the enteric bacteria from watdrMhlathuze River. Bandekar
and Kamat [8] have screened bacteria from prawisrahu fish processing factories of Kakinada andriyiai
Falcaoet al [1] have made prospective epidemiological studiepossible health effects from sea bathing atrseve
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popular bathing beaches in New Zealand. Caghay [9] have determined the incidenceEfcoli in minced beef
and beef burgers (frozen and fresh) in Irish buteimel supermarket outlets.

Dhanashree and Shrikar Mallya [10] have isolatety&@moxigenicE. coli (STEC) from diarrhoeagenic stool
samples of patients and beef samples marketedghn@tail outlets in Mangalore. Bindu Kiranmayi afwdshnaiah
[11] have detected the presencdco€oli O157:H7 in freshly dressed and washed aninaatasses at slaughter
houses and markets in Hyderabad. Immaculatesdetaet al [12] have estimated the presencecotoli in sea
foods at landing centers, inter tidal areas ank figrkets of Tuticorin and tested its antibiotisiseance to 15
antibiotics. Isaaet al [13] have investigated the contamination of mé&am cattle and chicken witlk. coli
0157:H7 at the metropolitan abattoirs and slaerglut slabs of selected poultry farms in Lagos &adan, Nigeria.
Momtazet al [14] have found antibiotic-resistant geneircoli isolates from slaughtered commercial chickens in
Iran. Zendeet al [15] have studied virulent genes in the strain&.o€oli isolated from chicken meat from retail
shops in Mumbai city.

Jack Millmanet al [16] have compared four major types of poultryc&len - conventional, kosher, organic, and
those raised without antibiotics (RWA) to assele tontamination with antibiotic resistaatcoli in greater New
York City area. Abdellalet al [17] have surveyed the microbiological qualitytofkey meat sold in various outlets
in Meknes city of Morocco to examine the antimidgebbresistance oE. coli strains. Ali Akbaret al [18] have
analysed the presence Bf coli and its pathogenic strain 0157 in retaillpguneat at different open and
super markets of greater Bangkok. Fardaa [19] have evaluated the prevalenceEofcoli in minced meat,
raw milk, kareesh cheese and in fecal sampleshildren. Sami Abdaslaet al [20] have characterized food
borne bacterié&aphylococcus aureus, E. coli, Salmonella and Klebsilla isolated from animal food products to
determine the antibiotic susceptibility to phena@@mnpounds.

An attempt is made in the present study to assesintidence oE. coli in the meat of shrimp, fresh water and
marine fish, chicken and mutton and its antibiotsistance has been tested with 10 antibiotics (&iitip,
Chloramphenicol, Ciproflaxin, Cotrimoxazole, Gentaim, Nalidixixc acid, Nitrofurantoin, Penicillin-G
Norflaxacin and Tetracycline).

MATERIALS AND METHODS

The meat samples used were shririvgt@penaeus dobsoni) (Marine), fresh water fishGatla catla), marine fish
(Thunnus albacares), chicken and mutton (Fig.1 A to E). Shrimp andhfisamples were collected from
Visakhapatnam Fishing Harbour (Fig. 2 A) and chiclend mutton from the slaughter house near Towrh&ot
Road, Visakhapatnam (Fig. 2 B & C). The samplesewspught to the lab and analyzed immediately. fital
coliforms, fecal coliforms an#. coli were analyzed by the Most Probable Number (MPNhiots of Suredrast

al [21]. E. coli was confirmed by Gram’s staining and biochemicsist§21].

The disc plate technique was used for determinirsgeptibility of microorganisms to antibiotic rdsisce [3, 22]
against 10 antibiotics Ampicillin, Chloramphenic&@jprofloxacin, Cotrimoxazole, Gentamicin, Nalidigi acid,
Nitrofurantoin, Penicillin-G, Norflaxacin and Tetycline. The cultures dE. coli were spread on the Nutrient agar
plate and small antibiotic paper discs with knowmoants were placed on surface of inoculums. Theplwere
incubated at 3T for 24 hrs. The zone of inhibition surrounding ttiscs was observed and measured after the
incubation following the standard “Zone size Intetptive Chart’and categorized into Resistant, Intermediate and
Sensitive.

RESULTS

Most probable number (MPN) values

The MPN values for presumptive total coliforms vid9+ per gram in all samples studied whereas cuogefirtotal
coliforms were 25 in fresh water fish, 2.5 in mariish, 140+ in chicken and 140+ in mutton. Theafemliforms
were 25, 0.4, 9.5, 140+ and 140+ in fresh watdr, B&rimp, marine fish, chicken and mutton respetti(Table 1).
E. cali
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The E. coli was confirmed by Gram’s staining as gram negatdgs or bacillus (bacilli). Isolated colonies with
greenish metallic sheen and dark purple centeréohies were observed (Fig. 3). Biochemically coli was
positive to indole and methyl red tests and negatiwoges — Proskauer test and citrate utilizatésis.

Antibiotic resistance

In shrimpsE. coli showed 100% resistance towards penicillin and dgtine; 50% resistance to gentamicin,
nitrofurantoin and ampicillin and was sensitivetiie remaining antibioticSThe percentage of antibiotic resistance
of E. cali in fresh water fish meat was 100% towards penigiltetracycline and ampicillin; 50% resistance to
nitrofurantoin and was sensitive to the remainintitgotics (Fig. 4a)lt was 100% in marine fish towards penicillin
and ampicillin; 50% resistance towards tetracycligentamicin, nitrofurantoin and chloramphenicold amas
sensitive to the remaining antibiotics (Fig. 4kf.was 100% in chicken towards penicillin, tetracyclinedan
ampicillin; 50% to nitrofurantoin, chloramphenicolorflaxacin, nalidixic acid and ciprofloxacin ameés sensitive
to co-trimoxazole and gentamicinMutton showed 100% resistance towards penicillietracycline,
chloramphenicol and ampicillin; 50% resistancedetrimoxazole, norflaxacin, nalidixic acid and @fiaxacin and
was sensitive to gentamicin and nitrofurantoin (€&b& Fig. 5).

Table 1: MPN values of Presumptive Total ColiformsConfirmed Total Coliforms and Fecal Coliforms indifferent meats of shrimp,
Fresh water and marine fish, chicken nd mutton

Fresh water fish | Marine fish | Shrimp | Chicken | Mutton
Presumptive total Coliforms 140+ 140+ 140+ 140+ 140+
Confirmed total Coliforms 25.0 25 25.0 140+ 140
Fecal Coliforms 25.C 0.4 9.8 140+ 14C

Table 2 Antibiotic resistance ofE. coli isolated from different meat source to antibiotics.

Sample
Antibiotics Freshwater fish | Marine fish | Shrimps | Chicken | Mutton
1 2 1 2 1 2 1 2 1| 2
Penicillin R R R R R R R Rl R R
Tetracyclin R R S R R R Rl Rl R R
Co-trimoxazole | S S S S S S S R 9
Gentamycin | S R S R S S S S S
Nitrofurantoin R S S R R | R S | |
Chloramphenicol S S S R S S S R R H
Norfloxacin | S S S | S | R R| S
Nalidixic acid S S S S S S S R H 5
Ampicillin R R R R | R R R R| R
Ciprofloxacin S S | S S S S R|R| S
S: sensitive | Intermediate R: Resistant

A: Shrimp (Metapenaeusdobso ) B: Fresh water fish (Catla catla)
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C: Marine f‘is‘h (Thunnuéalbacar) D: Chicken

E: Mutton

Fig. 1 Meat samples

A: Fishing harbour
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C: Chicken shop

Fig. 2 Sampling stations

Fig. 3 Greenish metallic colonies 0. coli on EMB agar plate
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Fig. 4 E. coli isolated from fresh water fish and marine fish showng antibiotic resistance
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Fig. 5 Antibiotic resistance ofE. coli in shrimp, fresh water fish, marine fish, chicken ad mutton
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DISCUSSION

The MPN values of the mutton and chicken have lfeend to be high when compared to fresh water fisiimp
and marine fish. The values of fresh water fish simdmp are found to be between those of other fioeats. The
marine fish can be considered to be much safecdasumption than the other meat foods in view of MPN
values. The antibiotic sensitivity & coli has shown resistance to a wide range of antibiatickat the same time it
has also shown intermediate resistance and setysttivcertain antibiotics. As far resistancebfcoli is concerned
chicken stands in the second position followed f@ghi water fish and shrimp. Tiie coli isolated from mutton
sample has shown high antibiotic resistance.

According to Dines [4] the prevalence Bf coli in various sea foods may be due to fecal contaioimaind
improper handling. The contamination may also be do water quality, fishing method and storage [5].
Bacteriological screening of 48 samples comprisi8gsamples of prawns, 24 samples of processed andu
samples of whole rohu obtained from fish proces&iugories of Kakinada and Mumbai, India have bfsemd to
contain E. coli 16% samples. None of thE. coli strains has been found to be resistant againsta&mik
chloramphenicol, streptomycin and trimethoprim, lubwed resistance against ampicillin, erythromypancillin-

G and vancomycin [8]. Gastrointestinal or respinateymptoms or other infection with human or anirfedal
contamination of beach water Bycoli has been observed in seven sea bathing centreswoZBaland [1].

Cagneyet al [9] have observed a total of 43 (2.80%) out of 1B83 minced beef samples have been positie to
coli. Dhanashree and Shrikar Mallya [10] have founawa lincidence of Shiga-toxigenic Escherichiali co
(STEC) and high prevalence Bf coli in meat samples. Bindu Kiranmayi and Krishnaiah] [Aave found 27
samples out of 250 samples have shown presenEeanfi O157:H7 (5 beef, 6 beef swabs, 2 mutton, 12 mutton
swabs and 2 chicken out of 50 samples each) wherdgd 1l samples (one beef, 2 beef swabs, 1 mustam tton
swabs and one chicken sample) have been foundpoditve by culture. According to them the sengitiof PCR

for E. coli O157:H7 has been 1.7cfu. Immaculate Jeyasstrala[12] have identified that among the 168 samples of
22 sea foods, 128 are positive for the presendaemfal coliforms and 91 are f&: coli. Amikacin, ciprofloxacin
and Chloramphenicol according to them are thst kantibiotics to tre&k coli infection.

Isaacet al [13] have found the prevalence©f coli O157:H7 in beef from Ibadan and Lagos as 28.5%14nd%
respectively that in chicken from Ibadan is 13.886 in Lagos itis 14.0%, and from farms ofdla and Lagos
it has been 18.0% and 13.0% respectively. Atiogrto them the prevalence Bf coli 0157 is significantly high
in beef than chicken (p<0.05) and highest resigtai®1.1% has been observed to tetracycline. Mpsital [14]
have observed that nine strains (15.78%]J.ofoli has been found to be resistant to a single antiiial agent
(tetracycline) and 11 strains (19.29%) resistancevb antimicrobial agents (sulfonamides and epjtiycin) and
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64.91% has been multi-resistant. Zeratieal [15] have found different sereotypes Bf coli in chicken meat
samples. Jack Millmagt al [16] have observed the incidencem®fcoli in raw chicken obtained from markets of
organic, Kosher and those raised without antibsofRWA) and found the strains Bf coli isolated from Kosher
chicken are more resistant to drugs compared totther categories. Abdellab al [17] have found that the level of
contamination oE. coli has been 95.8% at supermarket, 33.3% at chiclem 41.6% at artisanal slaughter houses
and 41.6% at popular market outlets of Turkey nireddorocco. According to them the isolates recoderem the
retail Turkey meat is resistant to different artthis.

Ali Akbar et al [18] have recorded that 25% of the meat samplesblean contaminated with coli (0157) and
92% of the strain is resistance to ampicillin aewlatcycline, 15% kanamycin and 23.7% to streptomy€arharet
al [19] have recovered 115 isolateskofcoli of which 35 (30.43%) isolate from meat, 21 (18.2686m raw milk,
31 (26.96%) from cheese and 28 (24.35%) from childitool. Sami Abdaslast al [20] have identified that out of
the 45E. coli isolates, 11.1% aré&. coli O157 and all are sensitive to commercial antibsotAccording to them
methanol extracted cloves has significant (P<Oa@&Yyity than the ethanol extract.
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