
FishTech Rep. I (2), July-December 2015

13

ranged from 2.04 to 4.87 (Table 1). It was observed

that retailers performed better (4.87) in Market I

and wholesalers performed better (4.02) in Market

III than other selected markets. Among the

markets studied, the wholesalers in Market I faced

lot of difficulties in performing the fish marketing

with very low efficiency index (2.04). This is mainly

due to influence of agents who usually determine

the fish price at the market.
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Escherichia coli is the most common commensal

bacteria and they become opportunistic and

obligate pathogens when coexisting with

pathogenic strains (Martinez, 2009). The

occurrence of E. coli in seafood is directly related

with either faecal contamination or contamination

by the infected handlers. Now-a-days, antibiotics

are most commonly used in human therapies, farm

animals and aquaculture (Cheong et al., 2014)

which increase the incidence of resistant bacterial

strains (Sapkota et al., 2008). Beta-lactam

antibiotics are the most preferred treatment

regimens for many of the infectious diseases (Bush

and Jacoby, 2010). The widespread and

indiscriminate use of antibiotics coupled with the

transmissibility of resistance lead to the

emergence of multidrug resistant (MDR) organisms

like MDR-Extended-Spectrum Beta-Lactamase

(ESBL) producing E. coli and become difficult to

treat (Kang et al., 2005).  In addition, E. coli may

harbour the ESBL enzymes that confer resistance

to most beta-lactam antibiotics mainly of

extended-spectrum cephalosporins. ESBLs become

easily transferable to other Enterobacterial

species when encountered with it (Bradford,

2001).  E. coli strains producing ESBLs are

becoming multidrug resistant (MDR) and are

considered to be one of the emerging pathogen

world-wide (Ozcakar et al., 2011). ESBLs are a

group of enzymes and are encoded by genes on

plasmids that hydrolyze all groups of beta-lactam

antibiotics, including new generation group of

cephalosporins mainly cefotaxime and cefriaxone

(Perez et al., 2007).  Whereas in the recent years,

several studies demonstrated the prevalence of

ESBL producing Enterobacteriaceae in food

products such as meat, chicken, raw milk and fish

(Koo and Woo, 2011; Ryu et al., 2012 and Ojer-

Usoz et al., 2013). ESBLs genes enter and

disseminate through the food chain via. direct

contact with humans and animals which could

contribute to the spread of these strains (Egea et

al., 2012). There is no data available about ESBL-

producing bacteria in food and aquaculture

products and food of animal origin in Gujarat.

Keeping this in view, the present study was carried

out during September, 2011 to March, 2015 to

monitor the presence of MDR and ESBL producing

E. coli in seafood in Veraval, Gujarat, India. A total

of 82 seafood samples (34.45%) were positive for

presumptive E. coli on Tergitol - 7 out of 238

samples namely fresh samples (pomfret, horse

mackerel, Indian mackerel, tuna, ribbonfish, seer-

fish, croaker, ghol, dhoma, sardine, shark, ray

fish), dried fishes, from Veraval fish market and

frozen samples such as prawns, cuttle fishes,

cephalopods and surimi collected from fish

processing industries in Veraval region, Gujarat.
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The E. coli counts ranged from 101 to 2 x 102cfu/g.

About 140 E. coli isolates from 28 samples were

confirmed on EMB agar and IMViC test and API 20E

bioMerieux. One isolate from each confirmed

sample was screened for ESBL producer in

comparison with antimicrobial sensitivity. Eleven

isolates (39.20%) were multidrug resistant (Fig.1)

and four E. coli isolates (14.29%) were ESBL

producers with triple ESBL detection Ezy MIC Strip

(Fig. 2). Antibiotics were screened for determining

MDR to cephalosporins (ceftazidime, cefepime,

cefuroxime, ceftizoxime, cefoperazone,

cefotaxime, ceftriaxone and cefoxitin), beta-

lactam and beta-lactam inhibitors (amoxyclav,

ticarcillin/ clavulanic acid, piperacillin/

tazobactam and ampicillin/sulbactam ampicillin)

monobactam (aztreonam) and cephems and beta-

lactam inhibitors (ceftazidime/ clavulanicacid),

carbapenems (imipenem and meropenem),

fluoroquinolones (ofloxacin, ciprofloxacin,

gatifloxacin and levofloxacin), sulphonamides

(trimethoprim/ sulfamethoxazole) and

aminoglycosides (amikacin and gentamicin). All

these ESBL producers and ESBL-Amp C positive

were multidrug resistant >3 classes of

antimicrobials except carbapenem and

aminoglycosides. The higher rate of resistance was

found with ampicillin (39.29%), trimethoprim/

sulfamethoxazole (32.14%), ciprofloxacin (28.57%)

cefepime (17.86%) and cefuroxime (17.86%).

Whereas, all the isolates were sensitive to

carbapenems (imipenem and meropenem), beta-

lactam and beta-lactam inhibitors (piperacillin/

tazobactam and ampicillin/sulbactam) and

aminoglycosides (amikacin and gentamicin) and

these antimicrobial profiles clearly indicate the

presence of ESBL producers. The results of this

study indicate the prevalence of ESBLs and

multiple antibiotic resistance ESBL producing

multidrug resistant E. coli in seafood in Gujarat.

Their presence revealed that the seafood might

be the possible reservoir, transferring to human

and posing serious threat to seafood consumers.

So, strict hygienic measures are required to reduce

the ESBL producing E. coli contamination in

seafood.
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Fouling is a major problem in cage aquaculture

and is more severe in tropical waters where the

rate of fouling is very high. In cage culture, fouling

results in reduced water exchange, low oxygen

level and accumulation of faeces in the cage

affecting the fish health. There is wastage of

money, time and man hours in cleaning the clogged

netting, and periodical net changing is a laborious

process causing additional stress to the culture

organism. Besides, heavily fouled netting adds

extra weight, causes deformation of the net

resulting in net failure and escape of the cultured

organism incurring huge economic loss.

The use of metal based antifouling paints

though effective, their use in cage aquaculture is

undesirable due to possible effects on the caged

fish and on the environment. Copper and titanium

dioxide are known biocides and are extensively

employed in antibacterial applications. Recently

ICAR-CIFT, Cochin initiated a study  incorporating

nano-sized copper oxide and titanium for fouling

control in  polyamide (nylon) netting. On

application of the nano biocides, the nylon netting

samples inhibited fouling even after 90 days of

exposure to estuarine waters.

Coatings of nano-sized copper oxide (CuO)

alone and mixtures of nano-sized (APS 40 nm)

Fig. 1. Fouling biomass on nylon netting treated with nano

biocides (0.005%)




