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Abstract

This study aimed to evaluate the effect of handling Boops boops fish on its

quality and safety. The samples were freshly collected from Lattakia sea water

traced from catch till arrival to the consumer, during the period from September

2018 until October 2019. Bacteria species were determined using MacConkey

agar, SS Agar and Manitol Salt Agar. The results showed that the number of

microorganisms increased during fish handling and reached its highest level in

the marketplace, this increase was observed particularly in summer. The gills

were the most infected part by handling followed by the scales and finally the

eyes. The results also showed the presence of gram positive bacteria such as

Staphylococcus aureus and gram negative bacteria such as Escherichia coli,

Salmonella spp., Shigella sp., where the most infected stage was in the market.
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Introduction:
Consumption of fish may cause diseases due to infection or intoxication. Some of these diseases are
caused by the microorganisms that existed on the
external surfaces including slime, gills and the gut of the fish (El-Shafai et al., 2004). These
microorganisms are kept away from invading the sterile flesh by the normal defense mechanism of fish,
when they are alive. After death, the microorganisms or the enzymes secreted by fish are free to invade
or diffuse into the flesh where they react with complex mixture of natural substances resulting in a
well- defined sequence of changes in odoriferous and flavourous compounds (Claucas and Ward,
1996). Fish handling during farming, capture and the environmental contaminants in seafood may pose
a risk to human health (Yagoub, 2009).
Fish tissue deterioration is attributed mainly to autolytic processes (due to the activity of the inherent
tissue and digestive enzymes), bacterial activity (due to microbial enzymes), spontaneous chemical
reactions (the oxidation of lipids/discoloration) and the loss of flesh compounds (Maria, 2019).
Various sensory, microbiological and chemical methods have been employed to assess the fish and
seafood quality (Oehlenschlager, 2014). On the other hand, fish flesh is more perishable than red meat
and poultry.
Shelf-life of fish and fishery products is depended on the storage conditions such as temperature and
atmosphere, level of initial microbial contamination and handling like gutting, filleting, addition of
antimicrobials and other factors that may affect growth of spoilage microorganisms (Foteini et al.,
2015). Thus, there is a need for the development of rapid indirect monitoring of microbial growth by
determining the activity of the microorganisms.
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The bacteria from fish only become pathogens when fish are physiologically unbalanced, nutritionally
deficient, or any other stressors, i.e., poor water quality, overstocking, which allow opportunistic
bacterial infections to prevail (Austin, 2011).

The microbial association with fish compromises safety and the quality for human consumption;
particularly critical is when the micro-organisms are opportunistic and or pathogenic in nature
(Mhango et al., 2010).

Indeed, fish spoiling varies according to species but is also dependent on fish handling, transportation,
storage and water contamination (Hassan and Sulaeman, 2017).

Boops boops, L. belongs to the Sparidae family and is relatively important commercial species in
Mediterranean countries with a yearly catch of 34 to 35 thousand tons (FAO, 2010).

Escherichiacoli, Proteusvulgaris, Bacillussubtilis, Klebsiellapneumonia, Pseudomonas aeruginosa and
Staphylococ cusaureus were found in Scomberomorusguttatus ( Karthiga et al., 2014).

Locally, it has been demonstrated the presence of gram positive bacteria such as
Staphylococcusaureusand gram negative bacteria such as Escherichia coli,Proteus sp., Salmonella
spp., Shigella spp., Pseudomonas spp. in Dicentrarchuslabrax collected form marine waters of Tartous
(Hassan et al.,2014).

Here, the study evaluate the effect of handling on the quality and safety of Boopsboopsin the marine
waters of Lattakia, Syria.

Materials and methods:

1. Sampling:

A total of 361 individuals of the Boopsboops were randomly collected from Syrian marine waters of
Lattakia. The fish samples were then analyzed at Fish Laboratory, Tishreen University.

Starting from September 2018 to October 2019, were traced from catch till arrival to the consumer. All
fish samples during collection were placed in sterile polypropylene bag.

The samples were transported to the laboratory and examined on the same day to determine some of
bacteria species and the total aerobicplate count (TAPC).

2. Sample Preparation:

Samples were prepared, the gills, eyes, scales were removed. About 1 g of each one were homogenized in 9 ml
sterile distilled water and serial dilution of the sample was made with distilled water to the level of 10~1 0.1ml
of aliquots 10~> dilution were plated onto plate count agar and incubated for 48-72 hours at 22°C.

After incubation, the total number of CFU/mI corresponding to each plate was determined and
representative colonies of different morphological species present in each plate were isolated and
subjected to biochemical tests.

- -
Fig. 1 .Boops boops
3.Bacteria Isolation and Identification:
The bacterial counts on the external surfaces were estimated as follows:
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Scales: Sample from different locations of the skin of raw fish was taken by rubbing the sterilized
cotton swab over the skin and then inoculated into 9ml of Nutrient agar was prepared in duplicate and
viable aerobic bacterial counts described by Slabyet al., (1981) and then incubated at 370C for 48 hrs.
Gills and Eyes: 1g of the fish sample was dissected out, blended and mixed properly in a mortar. It
was aseptically transferred to a sample bottle containing 9mls of 0.1% sterile peptone water. The bottle
was closed and shaken thoroughly for 10 minutes and allowed to stand for 20 minutes, after which a 10
fold serial dilution was carried out in duplicates and viable aerobic bacterial counts were enumerated in
standard plate count agar after incubation at 37°C for 48 hrs. as described by (Slaby et al., 1981).
Coliform organisms and gram negative endo-bacteria counts were determined using pour plate method
with MacConkey agar, SS Agar, Manitol Salt Agar respectively.

Salmonella spp. and Shigella spp. were enumerated using Salmonella Shigella Agar (SSA). The plates
were incubated at 380C for 48 hrs. The observed colony growth were counted using Coulter Colony
counter according to plate count method. Identification of the organisms was done using the phenotypic
and biochemical characteristics as described previously

(Slaby et al., 1981) and (Cheesbrough, 1984).

Fig. 2. Growth of isolates bacterial on Nutrient Agar.
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Fig. 4. Growth of E.coli isolates on MacConkey 5. Growth of Salmonella and Shigella isolates on
Agar. SS Agar.

Results and Discussion:

1-Total Aerobic Plate Count (TAPC):

In this study, the total aerobic plate count (TAPC) for all the fish samples ranged between 2x10° and
5.30x107cfu/g as shown in Table 1. Out of the 361 fish samples analyzed for TPC, the gills had the
highest number of bacteria with5.30x107cfu/g .

The eyes had the lowest isolation with 2x10°cfu/ml. TPC increased during fish handling and reached
its highest level in the marketplace, this increase was observed particularly in summer. According to
published microbiological guidelines as cited by Gilbert et al.,(1996)
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Table 1. Bacterial counts in various organs during different handle stages of marine fish Bogue (Boops
boops) colony-forming unit/g (cfu/g)

Fish Iar?djr.lg Auction Supermarkets

Month (3l J1J3) Aliad) (334l 4alus)
Gill Scales Eye Gill Scales Eye Gill Scales Eye
Oct 4.2 4 3.2 4.8 4.1 3.3 5 4.3 3.3
Nov 3 3.7 3 3.1 4 3.1 3.2 4.1 3.3
Dec 3.2 3.6 2.5 3.3 3.8 2.6 35 3.9 2.7
Jan 35 3 2.5 3.6 3.2 2.6 4 3.4 2.8
Feb 4.8 3 3.1 5 3.1 3.2 5.1 3.1 3.2
Mar 4.3 3 2.6 4.5 3.1 2.9 4.6 3.2 3
Apr 45 3.1 2.5 4.9 3.3 2.6 5.2 35 2.6
May 4.6 3.2 2 4.8 3.5 2.3 5 3.6 2.4
Jun 4.7 4 3 4.8 4.1 3.3 5 4.3 34
Jul 4.6 3.8 3 4.8 4 3.2 5.3 4.1 33
Aug 45 3.2 2.9 4.8 3.3 3 49 3.4 3.1
Sep 4.3 3.2 2.3 4.5 3.2 2.4 4.6 3.3 2.4

The statistical analysis of the results show weak correlations. (r=0.05) between TAPC and stages of
collecting samples. This might be related to the randomness of collected samples and the unknown
variations in handling conditions that these fish were exposed to from harvest to delivery to the fish
markets.

The results are agreed with similar study in Boops boops in marine waters of Libya, were TPC ranged
between from 3.0x10> and 3.5x107 colony-forming unit/g(cfu/g) (Hassan et al., 2018).
Microorganisms are the major cause of spoilage of most seafood products. Fishes are more perishable
than other protein foods and thus more prone to bacterial contamination. The diversity of potential
pathogens from the samples of fish is of concern particularly at a time when many in our communities
are immunologically compromised as a result of various illnesses (Mhango et al., 2010).

Contamination from the environment might have originated from harvest area or resulted from
improper handling by fish handlers or processors or consumers prior to consumption (Vaiyapuri et al,,
2019). Of concern is the fact that the high bacterial loads found in the raw fish at the source point are
most likely to have a multiplier effect as the caught fish are poorly handled and stored until they are
consumed.

2-ldentification of the Isolated Bacteria:

The isolates were identified following previously described methods (Fish and Service, 2010;
MacFaddin, 2000). In brief, colony morphology including shape, color, pigmentation, size, edges and
elevation were determined and isolates grouped accordingly. Two (2) to three (3) representative
isolates from each group were subjected to Gram staining, motility testing and a battery of biochemical
tests including; oxidase, catalase, urease production, motility, manitol fermentation, sucrose
fermentation, starch hydrolysis, H,S production and Gelatin test.
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Table 2. Summary of biochemical tests

Salmonella Staphylococcus Shigella E.coli

1 2 3 1 2 3 1 2 3 1 2

Gram stain - - - + + + - - - - -
. . .| Slender | Slender Slender Small | Small

Shape Rod | Rod | Rod | cocci | cocci | cocci bacilli bacilli bacilli rod rod
Catalase. + + + + + + + + + + +
Production
Oxidase test - - - - - - - - - - -
Urease _ ) ) ) + + + ) ) i i )
production
Motility test + + + - - - - - - + +
Manitol . + + + + + + + + + + +
Fermentation
Sucrose . + + + + + + + + + + +
Fermentation
Starch . + + - + + + + + + + +
hydrolysis
HoS - - - + + - + + - + +
production
Gelatin test - - - + + + + + - + +

+: Positive,-: negative
Salmonella spp., a pathogenic, rod shaped, gram negative, had been frequently defined as opportunistic
and potential pathogenic bacteria of water bodies in warm climate zones which pose a great risk on
human health (Much et al., 2007). Salmonella has been considered the causal agent of the largest
number of enteric infections in the world (Bell and Kyriakides, 2002).
The isolation of Salmonella, Shigella, and E.coli indicate faecal and environmental pollution (Yagoub,
2009). The organism E. coli is recognized as the reliable indicator of faecal contamination in small
numbers and in large numbers, which it is an indicator of mishandling (Ezeet al., 2011).
Of concern is the fact that the high bacterial loads found in the raw fish at the source point are most
likely to have a multiplier effect as the caught fish are poorly handled and stored until they are
consumed.
In similar studies, Escherichia coli, Pseudomonas aeruginosa, Shigella dysenteriae, Staphylococcus
aureus and Salmonella typhi were isolated from the gills, intestines, muscle and skin of
Megalaspiscordyla and muscles of Priacanthushamrur in India (Sujatha et al., 2011).
This was attributed to the heavy load of sewage disposal into the seas which could act as a suitable
environment for the growth and survival of the human pathogens.
Collecting should be conducted in a way that minimizes habitat disturbance and “excessive” mortality.
Conclusion:
E.coli, Salmonella, Shigella and Staphylococcus are some of the important bacterial pathogens causing
severe economic loss and hindrance in fishing. Therefore, the isolates indicated a potential threat of
both the fishery subsector and the general public. According to the aforementioned conclusion the
following points are required for future attention:
1. Further study on the effect of handling on the quality and safety in other fish species in different

environments in the country to establish a clear national picture of fish handling.
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2. Fish processing with hygienic strategy to avoid the product contamination.
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