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Abstract: Total viable bacteria count (TVB) is the most common method for determination of the 
bacteriological quality of seafood. This measurement is seldom a good indicator of the quality or 
expected shelf life of the seafood product but it was also taken as an indicator of the hygiene 
status of the product. The present analysis of total viable bacteria count revealed that bacterial 
flora in the local market (frozen selected species) is significantly higher than that in catchment 
point.  In general, there was an increase in trend of microbiological quality changes from 
catchment to local fish markets. TVB count is the most common method for determination of the 
bacteriological quality of seafood. The bacterial species isolated were Staphylococcus sp, Bacillus 
sp, Pseudomonas aeruginosa and E. coli which are known to be the chief cause of enteric and 
other infectious disease. The fleshes of these fishes have indicated that they have the potential for 
causing human diseases when consumed or handled. 
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Introduction 
Bacteriological quality is of importance to public health as it directly relates to spoilage of fish 
and becomes the chief cause of food poisoning. Microbial hazards causing infections and poor 
health are closely related to food safety concerning with animal proteins derived from marketed 
food: fish, fishery products, meat and meat products. This creates a burning question for all 
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consumers with a high risk commodity with regards to pathogenic bacterial contaminations 
alarming food safety challenge. Food borne diseases results from the ingestion of bacteria and the 
toxins produced by microorganisms present in the market food. The intensity of the signs and 
symptoms may vary with the amount of the contaminated food ingested and the susceptibility of 
the individuals to the toxin (Clarence et al., 2009). 

Review of Literature 
Fish is soft and easily gets damaged; therefore rough handling and bruising results in 
contamination of fish flesh. Fish will become unfit for human consumption within about one day 
of capture, unless it is subjected to some form of processing or preservation. Even after the fish 
has been processed, particularly if traditional methods have been used, the fish is still subject to 
many forms of loss and spoilage. The microbial flora associated with freshly harvested fish is 
principally a function of the environment in which the fish are caught and not of the fish species; 
hence, the indigenous microbial populations of fish can vary significantly (Shewan, 1977). 

Generally fish and shellfish are common vehicles of transmitting food borne diseases. On the 
other hand, pathogenic bacteria (indigenous bacteria) represent part of the natural flora on 
particularly fish from coast and estuarine environment. Fish, because of their soft tissues and 
aquatic environment are extremely susceptible to microbial contamination. Millions of bacteria; 
many of them potential spoilers, are present in the surface slime, on the gills and in the intestines 
of live fish, although the flesh itself is normally sterile. Bacterial growth and invasion on the fish 
are prevented by the body’s natural defense system during life but after death the defense system 
breaks down and the bacteria multiply and invade the flesh. Microbial action has been known to 
play a large part in the spoilage of fish (Eyo, 2001). Bacterial spoilage is characterized by 
softening of the muscle tissue and the production of slime and offensive odours (Geoff et al., 
1991); Olokor, (2007); Sengor et al. (2004), Eyo, (2001) Horner, (1997). Clucas and Ward, 
(1996) noted that apart from giving the product a desirable taste and odour, smoking provides a 
longer shelf-life through its anti-bacterial and oxidative effect, lowering of pH, imparting 
desirable colouration as well as accelerating the drying process and acting as antagonist to 
spoilage. 

Biological contaminants such as bacteria, viruses, fungi, protozoa and helminthes constitute the 
major cause of food-borne diseases with varying degrees of severity, ranging from mild 
indisposition to chronic or life threatening illness, or both. In developing countries, such 
contaminants are responsible for food borne diseases such as Cholera, Campylobacteriosis, E. coli 
gastroenteritis, Salmonellosis, Shigellosis, Typhoid fever, Brucellosis, Amoebiasis and 
Poliomyelitis (Edema et al., 2005). It is well documented that raw or frozen fishes provide 
important epidemiological pathways for food borne disease transmission (WHO 2002). So, the 
quality of the marketed fish is of major concerns to fish processors and public health authorities. 
So the present study was done to assess the microbial load in the muscle tissues of selected 
marine fishes. 
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Materials and Methods 
Study Area: 
The present study areas were two points namely: 

i. Catchment point        - Thengapattinam harbour (Kanyakumari District). 

ii. Distribution point      - Local fish markets (Coimbatore). 

Preparation of the samples for microbiological analysis: 
Ten grams of muscle of the iced fish were dissected out aseptically, blended and suspended in 10 
ml sterile water to make a stock suspension. 1.0 ml of the stock was transferred by pipetting to a 
9ml diluents of sterile water. This process repeated for five other test tubes to make 10-6 ml. 1.0 
ml of the last tube was discarded in other to achieve equal dilution.  The tubes were closed and 
shaken thoroughly for 10 minutes then allowed to stand for 20 minutes, after which a 6 fold serial 
dilution was carried out in triplicates.  Total viable bacterial counts (TVB) were enumerated in 
standard plate: pour plate technique (nutrient agar) after incubation at 37°C for 24 hours. Results 
were reported in log CFU/ml, were done accordance with Peter et al. (1992). 

Isolation and identification of microbial isolates: 
For isolation and identification the standard plates were made using nutrient agar (NA), 
MacConkey agar (MCA), Mannitol salt agar (MSA), Skim milk agar (SMA), Blood agar (BA) 
and Cetrimide agar (CA). The plates were incubated at 370 C for 24 hours. Discrete colonies were 
sub-cultured into fresh agar plates aseptically to obtain pure cultures of the isolates. Colonies 
identifiable as discrete were carefully examined macroscopically for cultural characteristics. The 
isolates were identified by comparing their characteristics with those of known taxa, as described 
by Cheesbrough (2006) and Oyeleke and Manga (2008). 

Results and Discussion 
Today, fish has become the main food and seafood constitutes an important food component with 
large percentage of dietary protein globally for a large section of world population. They come 
after meat and poultry as a staple animal protein foods, where fish forms a cheap source of 
protein. Sea foods are prone to bacterial contamination, especially the experimental study species 
filter feeders like Sardinella longiceps, Stolephorus indicus, and Rastregiller kanagurta which 
concentrate these bacteria in their filtration systems and therefore, are ideally suited to trap all 
bacteria and viruses, pathogenic or otherwise, that live in the water. The World Health 
Organization (WHO) defines food borne illness as a disease which is caused through the 
consumption of contaminated food (Velusamy et al., 2010). 

From the result of the microbial analysis, it has revealed that many pathogenic bacteria are present 
such as  Pseudomonas spp, Bacillus spp, Staphylococcus spp, E.coli. From the number of isolates 
obtained from the fishes collected from both catchment point and distribution point it showed that 
the fishes obtained from the market had the highest frequency of occurrence of bacterial isolates. 
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Fish is also susceptible to microbial contamination as millions of bacteria are present in the 
surface slime, gills and in the intestines of live fish. Bacterial growth and invasion of fish are 
prevented by the body’s natural defense system during life but after death, the defense system 
breaks down and the bacteria multiply and invade the flesh.  

Storage and processing conditions also affect microbial growth. Pseudomonas spp. was reported 
as one of the dominant bacteria during the study period. Presence of Pseudomonas spp. causes 
spoilage in animal meat by secreting lipases and proteases that cause formation of sulfides and 
trimethylamine (off-odours) and by forming biofilms (slime) on surfaces. However, the presence 
of some pathogenic bacterial isolates such as Escherichia coli reveals the pollution of the aquatic 
habitats with fecal matter either from sewage disposal or from human activities. 

Total viable bacteria count (TVB) is the most common method for determination of the 
bacteriological quality of seafood. This measurement is seldom a good indicator of the sensory 
quality or expected shelf life of the seafood product but it was also taken as an indicator of the 
hygiene status of the product (Huss et al., 1997). The present analysis of total viable bacteria 
count revealed that bacterial flora in the local market (frozen selected species) is significantly 
higher than that in catchment point, Thengapattinam harbor.  In general, there was an increase in 
trend of microbiological quality changes from catchment (Thengapattinam Harbor) to local fish 
markets (Coimbatore). Total viable bacterial count is the most common method for determination 
of the bacteriological quality of seafood. Highest bacterial count were noted in distribution site 
fishes namely Stolephorus indicus    (67×10-6), Sardinella longiceps (55×10-6) and Rastrelliger 
kanagurta (48 ×10-6), when compared to landing site  fishes -  Rastrelliger kanagurta and 
Stolephorus indicus showed nil i.e., it indicates free from microorganism. 

 

Figure 1: Total Viable Count of Bacterial flora present in the sea fishes from Catchment point 
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Figure 2: Total Viable Count of Bacterial flora present in the land site fishes from Catchment point 

During the present study, the variation in the microbial counts of fresh sample collected from 
catchment point and distribution point may be due to lack of improper handling procedures 
adopted by fish sellers and buyers. During the present study, different types of pathogenic bacteria 
were encountered in the raw fish sold at distribution point. The bacterial species isolated were 
Staphylococcus sp, Bacillus sp, Pseudomonas aeruginosa and E. coli, which are known to be the 
cause of enteric and other infectious disease. The flesh of fish indicated that they have the 
potential of causing human diseases when consumed or handled (Pal and Dasgupta,1992).The 
diversity of microorganism in the selected fish species may be attributed due to exposure at 
market and also due to the capability of fish in reabsorbing moisture from the atmosphere to 
support the growth of microorganism. The present observations was in accordance to similar 
result recorded in seafood (finfish and shellfish) samples collected from retail markets which too 
had high bacteria counts than those sampled at wholesale markets in the Dardanelles, Turkey 
Colakoglu et al., (1994) and also in a study made on rainbow trout and herring fillets, for 6 days 
of storage duration with vacuum and wrap packaging, total aerobe mesophilic bacteria count was 
estimated to be 4 log cfu/g and more. The increase in the count was similar to the present study. 

Generally, the contamination of stored, chilled fishes occurs from water of unsatisfactory 
microbiological quality that is used in the processing of fish, unwashed hands and improperly 
cleaned or sanitized equipments and from environment storage during fermentation. The present 
microbial study revealed that the fish samples from Coimbatore Market have high microbial loads 
of microorganisms. The high microbial load reported in this study may have been due to high 
level of contaminants in catchment point where these experimental study species Sardinella 
longiceps, Stolephorus indicus, and Rastrelliger kanagurta were obtained. However, care should 
be taken to ensure that there are proper processing, storage and handling measures. 
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Table 1: Total bacterial count cfu /g obtained from muscle tissue of selected marine fishes from  
catchment point and distribution point: 

 

Table 2:  microbial spp. Isolated from muscle tissue of selected marine fishes using selective medium: 
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