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ABSTRACT  

The present study was carried out for microbiological 

analysis of three bycatch species in the fishing harbour of 

Visakhapatnam, east cost of India. The study was performed 

during the period of Aug 2014 to Jul 2016. The samples were 

inoculated and counted using standard plate count method 

and enumeration of total coliforms and fecal coliforms by 

most probable number method.  The microbial count was 

done by TOTAL BACTERIAL COUNT (TBC) and TOTAL 

COLIFORM COUNT (TCC) in the fishes of Trichiurus 

lepturus, Upeneus vittatus and Leiognathus equulus. The 

presence of specific fish pathogens Salmonella sp., 

Staphylococcus sp., Pseudomonas sp. and Vibrio sp. were 

investigated. Bacterial infested fish have no or low market 

value resulting in loss to fishery industry. Hence it is relevant 

to identify such infectious agents and suggest measures for 

prevention and elimination of such infections. 
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INTRODUCTION 

Fish is an important dietary component of man. It is important the fish that are consumed 

should be healthy and free of infection ensuring food safety. An infection, which is caused by 

viruses, bacteria and parasites among the fishes in natural and man-made culture systems are 

harmful for fish health and growth and sometimes are very fatal, causing high mortalities. 

The present study was carried out for microbiological analysis to assess the quality of raw 

fish sold in the fishing harbour of Visakhapatnam, east coast of India. The study was 

performed during Aug 2014 to Jul 2016. The aim of the study is to identify the microbial 

flora and pathogenic bacteria present in the selected bycatch species were Trichiurus 

lepturus, Upeneus vittatus and Leiognathus equulus. The Visakhapatnam fishing harbour has 

special yard with modern facilities like ice manufacturing plants, display trays, trained 

personnel, electric balances and attractive packing system available in harbour for selling and 

transportation of fish in different areas [1]. Improper hygienic conditions and disposal of 

waste material favors the adaptability of microbial population to alter. Microbial 

contamination of the environment may be transferred to the food products directly through 

surface content by personal, pests, air movements and cleaning regimes [2]. 

There can be a wide range of microbiota on the skin and gills, and in the intestine, which 

depends greatly on the microbiological quality of the environment. This can be influenced by 

the production system, temperature, proximity to settlements and agricultural areas, and fish 

feeding and harvesting [3 & 4]. While vertical transmission through the egg may be the most 

common mode of transmission for viruses [5], horizontal transmission from other infected 

fish, including bycatch is likely [6 & 7]. The direct infection of cultured fish through the 

consumption of bycatch containing high bacterial loads, particularly of the streptococcal 

types, is also well-documented [8]. The present authors also reported on diversity of bycatch, 

organic and inorganic components of bycatch collected from Visakhapatnam fishing harbour 

[9,10&11]. 

The quality of fish is based on the physical, chemical and microbiological forms of 

deterioration are implicated [12].  
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MATERIALS AND METHODS 

In Visakhapatnam fishing harbour, fin fish species of T. lepturus, U.vittatus and L.equulus are 

fished throughout the year and used of consumption as fresh forms. These fishes are 

characterized as short lived, fast growing fishes with relatively high rates of natural mortality. 

Collection of fish samples 

In the present study, fresh fish samples were collected from the fishing harbour during the 

early hours of the day between 7:00 and 8:00 AM and transferred to lab processed within 1 

hour. The fish sample is collected from the fish hold into a sterile aseptic container together 

with ice. For analysis of microbial populations, above 3 species of commonly edible fish 

were selected. T. lepturus, U. vittatus and L. equulus are the fishes that were selected for the 

present study. Identification of fish was done according to Food and Agriculture Organization 

(F.A.O) manuals. In the present study, four microbial parameters for examination of sample 

fishes were considered which includes TOTAL PLATE COUNT (TPC), TOTAL 

COLIFORM COUNT (TCC) and qualitative analysis of Staphylococcus sp., Pseudomonas 

sp., Salmonella sp. and Vibrio sp. 

Preparation of samples 

The sample was using the method described by Obi and Krakoviaka.  Care was taken to 

avoid any damage to the specimens. Alimentary canal was cut to avoid damage to parasites. 

About 10 grams of muscle with skin is swabbed from the dorsal region with a sterile knife. 

The sample was crushed in a sterile mortar with 10 ml sterile water. From the crushed 

sample, 1ml of aliquot volume was measured and homogenized in a clean and dry sterile 

beaker containing 9 ml of distilled water giving a 1:10 dilution. This method is followed for 

all the 3 fish samples. Each sample was serially diluted and aliquots of each diluted sample 

were placed on marine agar and incubated at 370c for 24 hours.  

Microbial count: 

An automatic colony counter is used for counting the number of colonies from cultured petri 

plates and the count was expressed as Colony Forming Unit (cfu/g). The total count and 

faecal coliform bacteria were enumerated by using the Most Probable Number (MPN) 

Procedure. 
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Halophile bacterial count  

Halophile bacterial count was determined using 3.5% sodium chloride solution as diluent. 

Planting was done onto nutrient (plate count) agar with 10% salt plates by spread plate 

technique. The colonies developed in the planter were counted and expressed as the number 

of colony forming units/g of sample. 

RESULTS 

Table-1 & 2 shows the individual results of microbiological analysis conducted on selected 3 

samples of fishes. (Table 1 & 2 shows the total bacterial count of the three fish samples). 

Comparative analysis of TPC and TCC showed great variation from species to species as 

shown figures 1 & 2. The highest count of TBC was found T. lepturus 2.60x104 CFU/g and 

the lowest count 2.39x104 were found in U. vittatas. 2.61x104 were found medium count in L. 

equulus. The bacterial flora on freshly caught fish depends on the environment in which it is 

caught rather than on the fish species. 

The total coliform count as indicator organisms were found in almost all the samples of 3 

fishes. The highest count of TCC (160 MPN/g) found in T. lepturus and lowest count was 

found in U. vittatus. Almost all values exceed the IAMS limits (100/g) for total coliform and 

11/g for faecal coliform that infers on the supply of low quality fish in most of the fish 

markets. The presence of coliform group E.coli is in the higher range, which indicates the 

contamination of the samples before or during handling processing and marketing.  

Table 3 and 4 shows variations of isolates in culture during the study period. In the present 

analysis Vibrio sp., and Salmonella sp., were found high range of the population above the 

selected species. Pseudomonas sp., and Staphylococcus sp., of pathogens were occurred in 

low population. The highest range of bacterium found in T. lepturus (114 Vibrio) and lowest 

range occurs in Upeneus vittatas (11 Pseudomonas) similar results represented in table no.3 

& 4. And figure 1 & 2. Presence of Vibrio sp., the fish can cause infection to the consumer, in 

the present investigation, Vibrio sp., was studied qualitatively and was found in all three fish 

samples. Salmonella sp., is highly pathogenic and this is the major reason for isolation from 

fish samples. In the present study, Salmonella sp., was examined qualitatively and was found 

in all the three fish samples.  
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Table –1: Average value of Total plate count of bacteria and total coliform counts in the 

3 fish samples in the year 2014-15. 

______________________________________________________________________                                              

  Name of the fish                               total bacterial count             total coliform count 

______________________________________________________________________ 

  Trichiurus lepturus                             2.60x 104 cfu/g                                          160 mpn/g 

  Upeneus vittatus                                 2.39x104 cfu/g                                             75 mpn/g 

  Leiognathus equulus                           2.58x104 cfu/g                                            93 mpn/g 

______________________________________________________________________ 

Table –2: Average value of Total plate count of bacteria and total coliform counts in the 

3 fish samples in the year 2015-16. 

___________________________________________________________________                                                                            
Name of the fish                           total bacterial count         total coliform count 

___________________________________________________________________ 

Trichiurus lepturus                          2.72x 104 cfu/g                                      174 mpn/g 

Upeneus vittatus                              2.39x104 cfu/g                                           79 mpn/g 

Leiognathus equulus                        2.61x104 cfu/g                                          104 mpn/g 

         ____________________________________________________________________ 

Table -3: Variants of isolates in the culture during 2014-15 

_________________________________________________________ 

     Organisms            T. lepturus          U. vittatus         L. equulus 

_________________________________________________________ 

Vibrio                         102                       62                    80 

Salmonella                 75                         32                    50 

Pseudomonas             22                         10                    20 

Staphylococcus          52                         40                    56 

______________________________________________________ 

Total                           251                       144                  206 

Table -4: Variants of isolates in the culture during 2015-16 

_____________________________________________________ 
Organisms          T. lepturus      U. vittatus         L. equulus 

____________________________________________ 

Vibrio                          114                      72                    90 

Salmonella                   69                        42                   46 

Pseudomonas               32                        11                   36 

Staphylococcus            62                         42                   62 

_____________________________________________________ 

                             Total                            277                       167                 234 
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Fig-1 & 2 Variants of isolates in the culture during 2014-15 & 1015-16 

DISCUSSION 

In the present investigation, the Vibrio sp., and Salmonella sp., was highly pathogenic 

bacteria Presence of Vibrio sp., in the fish can cause infection to the consumer. In the present 

investigation, Vibrio sp., was studied qualitatively and was found in all the three fish samples. 

According to a recommendation of the international association of microbiology societies, 

fresh fish should be free of Vibrio (0/gm). The present study revealed that microbial quality 

was not good due to the presence of Vibrio spp. in all the samples. Similar observations were 

noticed in Visakhapatnam fishing harbour edible marine fish by reference of [13]. 

With regard to the average value of TPC of bacteria and TCC, it found that highest TPC was 

found for T.lepturus (2.60×104 CFU/g) and the lowest count is found for U.vittatus 

(2.39×104). The TCC, which is an indicator of organisms were found in all most all the 

samples of three fishes. The highest count (160 MPN/g) is found in T.lepturus and the lowest 

count (75 MPN/g) is found in U.vittatus for the year 2014-15. The same picture can be seen 

from the analysis carried out for the year 2015-16 with slight variations in the values. 

Inhibition tests on solid medium showed that, in general, the majority of fish, bacteria were 

strongly sensitive to the marine bacteria. Only two strains (Edwardsiella tarda and 

Pseudomonas aeruginosa), were resistant to all the antibiotic-producing strains. The results 

of antagonism assays in sea water, however, varied according to the fish pathogens examined. 

Experiments conducted using cell-free supernatant fluids of marine bacteria demonstrated the 

involvement of antibiotic substances in the inhibition of fish pathogens.  
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Salmonella sp., is high pathogenic and is the major reason for isolation from fish samples. In 

the present study, Salmonella sp., was examined qualitatively and was found in all the three 

bycatch samples. The results indicate the consequence of contamination of the process, 

improper handling, hygienic and sanitary conditions of Visakhapatnam harbour. It has been 

shown that and Salmonella sp., can survive for very long periods in tropical waters and once 

introduced may become adapted to the new conditions favoring the growth of microorganism 

in the environment. Drinking faecal contaminated water can also lead to an outbreak of the 

same. Fish harvested from such water can carry Salmonella sp. [1 & 2]. The bacterial flora on 

freshly caught fish depends on the environment in which it is caught rather than on the fish 

species [3 & 4].  It has been shown that Escherichia sp., and Salmonella sp., can survive for 

very long periods in tropical waters and once introduced may become adapted to the new 

conditions favoring the growth of microorganism in the environment [18]. 

The presence of S.aureus indicates the contamination of the fish and its natural environment 

by human beings and warm blooded animals. [19] recorded the presence of S.aureus in 

natural micro flora of fin fish and shell fish. This suggests that fish was contaminated with 

this pathogen during the post-harvest handling procedures [20]. The discussion on the results 

of bacteriological indices, including a total plate count is, the discussion on changes in quality 

indices in the present study in relation to review of available related literature. Table-13 

shows that there was no any pathogen microorganism such as Vibrio parahaemolyticus, 

Escherichia coli, Salmonella, and Staphylococcus aureus in three fish species. And total 

count in all fish samples was very low in comparison with total counts of Iran standards.  

The microbial population present in the natural environment is the source for fish to be 

polluted [21]. During transportation of contaminated fish to landing centers and wholesale 

markets, the microorganisms are transferred to the persons involved in the handling process 

[22]. The quality of fish is based on the chemical and microbiological forms of deterioration 

are implicated [23]. 

The quality of fin fish and shell fish is classified into different grades on the basis of their Tri 

methyl amine nitrogen (TMAN) content according to [24]. The meat containing 0-25 mg 

percent TMAN as considered as grade 1quality (prime or good), 1-5 mg percent TMAN as 

grade II quality (acceptable) and the meat having more than 5 mg percent is graded as grade 

III (spoiled or rejected). [25] States the TMAN limit value standard is 10-15mg/100. [26] 

recommended 10-15 mg/100mg for human consumption. According to [27] tolerable limit for 
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TMAN is 12 mg/ 100g. According to [28] tolerable limit for TMAN is 15 mg/100g. 

According to [29] TMAN limit values for fishery products are good up to 4 mg/400g, 

scalable up to 10 mg/100g and spoiled up to 12 mg/100g.   

Bacterial infested fish have no or low market value resulting in loss to fishery industry. 

Hence it is relevant to identify such infections agents and suggest measures for prevention 

and elimination of such infections. 

CONCLUSION  

The microbial examination of the regard to the average value of total plate count of bacteria 

and total colony count it found that highest TPC was found for T.leptutus (2.60×104 CFU/g) 

and the lowest count is found for U.vitatus (2.39×104). The TCC, which is an indicator of 

organisms were found in all most all the samples of three fishes. The highest count (160 

MPN/g) is found in T.leptutus and the lowest count (75 MPN/g) is found in U.vittatus for the 

year 2014-15. The same picture can be seen from the analysis carried out for the year 2015-

16 with slight variations in the values. As far as the variants in the isolates are concerned, it is 

found that the presence of organism’s viz., Vibrio sp., and Salmonella sp., is higher in all the 

three selected species when compared to the other two organisms viz., Pseudomonas sp., and  

Staphylococcus sp., of pathogens for the year 2014-15. A more or less similar picture can be 

seen with slight variation in values for the year 2015-16 also. The overall study has been 

undertaken to find out to know the quality. 
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