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SUMMARY

One hundred samples of fish represented by 50 samples of Tilapia
nilotica and 50 samples of Claris lazera were collected from different fish
markets in Alexandria Governorate to evaluate their microbiological
quality and detection of food borne psychrotrophs. The bacteriological
examination revealed that the mean values of total psychrotrophic count,
total Pseudomonas count and total Bacillus cereus count in Tilapia
nilotica were 3.2X10° + 1.3X10% 4.5X10° + 1.3X10° and 3X10° +
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3.6X107 respectively. The majority of Tilapia nilotica fish samples had
psychrotrophic count ranged from 10* to <10°. While, the majority of
such examined fish samples had Pseudomonas and Bacillus cereus count
between 10° to 10*. Furthermore, the avarage counts of psychrotrophics,
Pseudomonas and Bacillus cereus for Claris lazera were
2.5X10%+3.6X10°, 6.8X10%£1.2X10% and 8.6X10%+2.1X10* respectively.
The public health significance of the isolated microorganisms and
possible sources of contamination of fish with such organisms as well as
some recommendations to improve the quality of fish were discussed.
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INTRODUCTION

Fish and fish products were incriminated as causes of food
poisoning, food intoxication, allergic and skin disorders as well as other
many infectious diseases (Lawsan, 1970). Microorganisms, individually
and as a group, grow over a very wide range of temperatures. Therefore,
it would be well to consider at this point the temperature growth ranges
for organisms of importance in foods as an aid in selecting the proper
temperature for the storage of different types of foods.

Psychrotrophs are those organisms that grow well at or below 7°C
and have their optimum between 20°C and 30°C. Bacillus cereus and
species of Pseudomonas were found among the psychrotrophic
microorganisms, and their presence or contamination of food creates a
great risk as they lead to food poisoning and/or spoilage of food products
(Jay, 2000). In addition (Parry et al., 1983) mentioned that Bacillus
cereus causes health hazard to consumers, and also important for
economic as they cause spoilage and deterioration of meat and meat
products and responsible for food poisoning outbreaks among the
consumers. Refrigeration is often the main and frequently the only factor
to control food-borne pathogens in these types of foods. Hence,
temperature abuse of such foods can result in food-borne illness. In
addition, some psychrotrophic pathogens can grow in refrigerated foods
with little or no obvious change of sensory characteristics (Berrang et al.,
1989). Bacillus cereus can give rise to two distinct forms of food-borne
disease, the emetic forms and the diarrhaeal syndromes. The emetic form
belived to be associated with an emetic toxin performed in food while the
diarrhaeal type is caused by an enterotoxin (Altayer and Sutherland,
2006).
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Pseudomonas species were responsible for spoilage and the
identified off-odours, odours produced by the spoilage Pseudomonas
bacteria were varied that resemble sulpher, amonia and bad odour
(Russel et al., 1995) Pseudomonas microorganisms were isolated and
determined as causes for contamination and spoilage of fishes (Gram and
Melchiorsen, 1996; Yumoto et al. 1999; Carraseal et al. 2002). The wide
spread occurrence and psychrotrophic nature of these bacteria could
increase the risk as refrigerated ready-to-eat foods may serve as vehicles
of food-borne illness. The aim of this study was to assess the presence of
some psychrotrophic microorganisms in ready-to-eat fishes. The health
risks due to these pathogens for consumers were also discussed.

MATERIALS and METHODS

Collection of samples:

A total of 100 random ready-to-eat fish samples, 50 each of
Tilapia nilotica and Claris lazira were collected from fish markets in
Alexandria city. The collected samples were transferred in an ice box
immediately to the laboratory under complete aseptic precaution without
undue delay for bacteriological examination.

Preparation of samples (APHA, 1984)

10 grams of each of fish and 90 ml of sterile peptone water were
added and thoroughly mixed by using sterile blender for approximately
2.5 minutes, from which ten fold serial dilutions were prepared. The
prepared samples were subjected to the following examination.

1- Determination of psychrotrophic bacterial count:

Standard plate count agar was used as recommended by APHA
(1992). The average number of colonies per gram was determined and
the psychrotrophic count/g samples was calculated and recorded.

2- Enumeration and identification of Pseudomonas species
(ICMSF, 1978):

0.1 ml. of each fish muscle dilutions was separately inoculated into
duplicated Petri-dishes of Pseudomonas selective agar medium
supplemented with glycerol. The inoculated plates were incubated at 25°C
for 48 hours after which all developed colonies (greenish yellow pigment)
were enumerated and the avarage count/g was calculated and recorded.

3-Enumeration and identification of Bacillus cereus (1SO, 1987):



Assiut Vet. Med. J. Vol. 55 No. 121 April 2009

The spreading technique was applied on the surface of Bacillus
cereus selective agar which incubated at 37°C for 24 hours, then the
count was recorded. Colonies though to be Bacillus cereus were
identified by microscopical examination and biochemical reactions.

RESULTS

Table 1: Statistical analysis of total psychrotrophic, Pseudomonas and
Bacillus cereus of the examined Tilapia nilotica (n=50).

Total
Bacterial count ) Pseudomonas Bacillus cereus
Psychrotrophic
Minimum 1.7X10° 7X10? 7.8X10?
Maximum 3x10* 2.6X10* 8X10°
Mean 3.2X10? 4.5X10° 3X10°
Standard error 1.3X10? 1.3X10° 3.6X10?

Table 2: Frequency distribution of the examined Tilapia nilotica based on
their total psychrotrophic, Pseudomonas and Bacillus cereus
counts (n=50).

Count | Total Psychrotrophic Pseudomonas Bacillus cereus
Range No. % No. % No. %
<10° 25 50 27 54 28 56
10% < 10° 0 0 3 6 4 8
10° < 10* 10 20 12 24 18 36
10*<10° 15 30 8 16 0 0

< 10 mean negative result.

Table 3: Statistical analysis of total psychrotrophic, Pseudomonas and
Bacillus cereus count of Claris lazera (n=50).

Bacterial count Total psychrotrophic Pseudomonas Bacillus cereus
Minimum 2.0X10° 4.0X10° <10°
Maximum 6.1X10* 2.0X10° 3.0X10°
Mean 2.5X10* 6.8X10° 8.6X10°
Standard error 3.6X10° 1.2X10° 2.1X10°
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Table 4: Frequency distribution of the examined Claris lazera based on
their total psychrotrophic, Pseudomonas and Bacillus cereus
counts (n=50).

Count | Total psychrotrophic Pseudomonas Bacillus cereus
Rang No. % No. % No. %
<10° 25 50 32 64 33 66
10° < 10° 0 0 0 0 10 20
10° < 10°* 7 14 14 28 7 14
10°< 10° 18 36 4 8 0 0

< 10 mean negative result.

DISCUSSION

The psychrotrophic bacteria have been received an increased
attention by several investigators during recent years because the modern
developments in fish production which resulted in that fish must be held
for longer period at low temperature before transportation, processing
manufacture or consumption.

Regarding the results recorded in Table (1) it is obvious that the
total psychrotrophic count of the examined Tilapia nilotica samples had a
count ranged from 1.7X10° to 3X10* with a mean value of 3.2X10° +
1.3X10% while the total Pseudomonas count ranged from 7X10° to
2.6X10* with a mean value of 4.5X10% +1.3X10°. Finally, the Bacillus
cereus count had minimum, maximum and a mean values of 7.8X107,
8X10° and 3X10° + 3.6X10? respectively.

Variable figures were reported by Hassan (1991) who recorded
that the log. mean value was 7.8+7.2. Mousa and Mahmoud (1991)
recorded that the mean values of the total psychrotrophic counts of
examined Tilapia nilotica was 0.56X10% £0.028X10? /g. While Mahmoud
(1994) recorded that the log. mean values of the total psychrotrophic
count in the examined Tilapia nilotica was 5.84+0.090. Higher counts
were recorded by Hobbs (1983), Jay (1986) and Hayes (1992). The
presence of psychrotrophic organisms in fish may be attributed to
contamination from environment around the fish. The processing,
equipments, workers, containers, boxes, as well as using polluted water
during transportation play an important role for increase counts of
psychrotrophic bacteria. Also delaying refrigeration after harvesting and
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other handling errors between harvesting and processing lead to
decomposition of the fish and allow microbes to grow rapidly (Marriott,
1997).

Pseudomonas species was isolated from fresh water fish by Gram
(1993), Mousa and Mahmoud (1997) and Walaa Omer (2004). Lower
Pseudomonas counts in the examined Tilapia nilotica samples was
recorded by Lamada-Hanan (1999) with a mean value of 5.4X10?
+1.1X10°. Pseudomonas species are widely distributed in nature, polluted
water, unsanitized equipments, fishermen hands during harvesting,
transportation and storage are the source of fish contamination
(Venugopal, 1990).

Bacillus cereus was widely distributed in nature, water, soil, air
and dust and can be isolated from a wide variety of foods which it may
be normally present. The frequency distribution of the total
psychrotrophic count of Tilapia nilotica was recorded in table (2) and
revealed that the majority of samples lied between 10* to 10°, while the
majority of such examined samples had Pseudomonas and Bacillus
cereus count between 10° to 10,

Regarding Claris lazera fish samples examined, the result
reported in Table (3) revealed that psychrotrophic count ranged from
2X10° to 6.1X10* with a mean value 2.5X10* +3.6X10%g. While the
total Pseudomonas count ranged from 4X10? to 2)X10* with a mean value
6.8X10% 1.2X10%g, and finally, the Bacillus cereus count ranged from
<107 to 3X10° with a mean value of 8.6X10? +2.1X10%/g.

Mousa and Mahmoud (1997) found a lower psychrotrophic count
in the examined Claris lazera fish samples where the mean value was
0.78+0.022X10°,

Table (4) indicated that the frequency distribution of the total
psychrotrophic count of the examined Claris lazera had a majority count
lied between 10* to <10°, while Pseudomonas and Bacillus cereus counts
lied between 10° to <10* and 10% to <10 respectively.

Growth of psychrotrophic bacteria in fish has become a
significant problem due to the wide spread use of refrigerated storage of
fish, and finally we must know that psychrotrophic bacteria when grow
in fish can induce different varities of off-flavour including fruity, putrid,
ranced flavour as well as other physical defects.
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