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ABSTRACT:

A total of 150 random samples, of retailed fresh water fish, 50 of each (Tilapia nilotica,
Mugil cephalus , Clarius lazera) were randomly collected from different fish markets at
Alexandria province are subjected to chemical and microbial analysis for safety and quality
assessment .The results showed that the mean values of pH for the examined samples of
Tilapia nilotica, Mugil cephalus and lazera were 5.93+0.03, 6.29+0.06 , 6.20+0.04 and
6.39£0.03 mg/100g respectively; the mean values of total volatile nitrogen was
10.62+0.27,8.76+0.31 and 17.51+0.29 mg/100g, respectively; the mean values of
trimethylamine were 4.35+0.38, 3.59+0.22 and 4.86+0.15 mg/100g, respectively; the mean
values of thiobarbituric acid was 1.18+0.19, 1.82+0.14 and 2.21+0.13 mg/100g, respectively;
while, the mean values of free fatty acid were 0.31+0.02, 0.23+0.01and 0.38+0.01 mg/100g,
respectively. The results of microbial analysis showed that the mean values of aerobic
bacterial count was 8.4x10°+7.2x10* for Tilapia nilotica, 4.6x10%+9.2x10° for Mugil
cephalus and 3.6x10°+8.2x10° cfu/g for Clarius lazera; the mean values of Enterobacteriaceae
count were 1.3x105+7.2x104 for Tilapia nilotica, 2.6x10°+9.2x10* for Mugil cephalus and
2.2x10°+ 8.2x10* cfu/g for Clarius lazera; the mean values of Staphylococcus aureus count
was 9.2x10%+2.6x10% for Tilapia nilotica, 1.5x10%+7.4x10%? for Mugil cephalus and
8.9x10%+5.4x10? cfu/g for Clarius lazera; while, the mean values of mould and yeast count
were  3.8x10%#9x10;  1.9x10°+1.3x10%  respectively ~ for  Tilapia  nilotica,
7.2x10%42.1x10%;8.9x10%+1.9x10%; respectively, ~ for ~ Mugil  cephalus  and
6.6x10%+1.9x10%;8.9x10%+2.1x10°cfu/g for Clarius lazera. This study showed the degree of
contamination of Tilapia nilotica, Mugil cephalus and Clarius lazera. In addition, the public
health importance of such contaminates has been discussed

Keyword: fresh water fish, pH, Total volatile nitrogen, Trimethylamine, Enterobacteriaceae,
Staphylococcus, mould and yeast.

1. INTRODUCTION:

From the nutritional point of view, fish is the best animal protein due to its high nutritive
value as well as its high quality. Also, fish is rich in calcium, phosphorous, lodine, Omega 3,
Omega 6 and generous supply of B-complex vitamins as well as its lower content of cholesterol.
Due to excessive demand of consumers for fish, imported fish appeared excessively in Egyptian
markets so it is necessary to assure its quality to avoid its health hazards so we need to make
examination of this fish to know if it is free of spoilage markers although fish flesh, which is the
main edible part, is generally sterile immediately after catching, however it may become
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contaminated with different micro-organisms during subsequent handling and packaging as
these micro-organisms can penetrate from skin and the gut to the flesh (Brock et al.,1984 and
Etzel et al.,1998) . The penetration and contamination increase in case of fish caught from
polluted area where there are high densities of bacteria (Howgate, 1998).

Spoilage markers are very important in judgment of fish quality. pH value was an
indication of the extent of microbial spoilage in fish (Eyo ,2001). If increased than 6.5
according to E.S. (2005) indicates bad quality of imported fish and needs to total rejection.

Total volatile basic nitrogen analyses reflect only stages of advanced spoilage of fish
(Baixas-Nogueras et al., 2002). The permissible limit of TVBN which stated by (E.S 2005) is
not exceed 30mg/100gm.

Thiobarbituric acid is a widely used as indicator for the assessment of degree of
secondary lipid oxidation. An increase in Thiobarbituric acid more than 4.5mg/kg according to
E.S. (2005) indicates fat rancidity and needs to total rejection.

Salmonella as a microorganism (Enterobacteriaceae) for example affect fish quality for
human consumption it acts as a public health hazard if present where it causes food poisoning
(Varnam and Evans, 1991).

Enteropathogenic Ecoli may constitute a public health hazard as it may give rise to
severe diarrhea in infants and young children as well as food poisoning and gastroenteritis.
Among adult consumers (Banwart, 1989).

The Mould count is used as an index of the proper sanitation and the high-quality
products. Moulds can assist in the putrefactive process and in other cases; they may impart a
mouldy odour and taste to food stuffs. Also, Mould can grow over an extremely wide range of
temperature, there for one can find Mould on particularly all foods at almost any temperature
under which foods are held. Besides, Mould can assist in the putrefactive process and may
produce toxic substances namely mycotoxins which are harmful to human and animals (Frazier
and Westhoff, 1983).

Yeast normally plays a small role in spoilage because they constitute only a small portion
of the initial population; grow slowly in comparison with most bacteria and their growth may be
limited by metabolic substances produced by bacteria. Spoilage yeasts find their way into food
being widely distributed resulting in undesirable changes in physical appearance (Walker,
1976).

In recognition of these public health risk and economic loss of the imported fish this study
was undertaken to investigate the following points.

I- Spoilage markers: Determination of pH value, Total volatile nitrogen (TVN),
Trimethylamine (TMA), Thiobarbituric acid estimation (TBA) and Free fatty acids.
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I1- Microbiological evaluation: Aerobic bacterial count, Enterobacteriaceae count, Coliforms
count, Staphylococci count, Mould count and Yeast count.

2- MATERIALS AND METHODS
2.1. Sampling:

A total of 150 samples of fresh water fish including, Tilapia nilotica, Mugil cephalus,
and Clarias lazera (50 of each) were randomly collected from different markets at Alexandria
Province. Samples were kept in a separate sterile plastic bag and transferred in an ice box as
soon as to the laboratory of the Food Hygiene Department, Faculty of Veterinary Medicine,
Alexandria University under complete aseptic conditions where they were examined for
spoilage markers and microbiologically.

2.2. Methods:
2.2.1. Spoilage Index
2.2.1.1. Determination of pH (Pearson, 2006).
2.2.1.2. Determination of Total Volatile Nitrogen (TVN):
Nitrogen (TVN) was recommended by Food and Agriculture Organization ""FAQO™ (1983).
2.2.1.3. Determination of Trimethylamine (TMA):

The preparation of samples was carried out as mentioned for TVN using Conway dish
according to FAO (1983).

2.2.1.4. Determination of Thiobarbituric Acid Number (TBA):
The method adopted for estimation of TBA by Pikul et al. (1989).
2.2.1.5. Determination of Free Fatty Acids (FFA):
2.2.1.5.1. Lipid Extraction Using the Folch Method (Folch et al., 1957).
2.2.1.5.2. Titration procedure (Brake and Fennema, 1999).
2.2.2. Microbiological Index
2.2.2.1. Preparation of fish samples for microbiological examinations:

It was performed according to the procedures describe by ICMSF, (1978).
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2.2.2.2. Total bacterial count (pour plating): was done according to (Cruickshank et al.,
1975).

2.2.2.3. Isolation and identification of Enterobacteriaceae: was done according to 1SO
(2007).

2.2.2.4. Coliforms count (ICMF, 1998).
2.2.2.5. Staphylococcus count (ICMSF, 1980).

2.2.2.6. Total Yeast and Mould Count: (FAO, 1992).
3- RESULTS and DISCUSSION

3.1. Spoilage markers:

3.1.1. pH:

The measurement of pH value is described as a simple method for detecting fish quality.
Where pH is among the most critical factors affecting microbial growth and spoilage of foods
in general. The pH value is also a reliable indicator of the degree of freshness or spoilage of
fish. The pH value was an indication of the extent of microbial spoilage in fish (Eyo, 2001).

Table (1) showed that the pH values of Tilapia nilotica varied from 5.25 to 6.42, with a
mean value 6.29+0.06 (not exceed 6.5) according to Permissible Limit stipulated by
Egyptian Organization for Standardization "EOS™ (2005). Also showed that the pH
values of Mugil cephalus varied from 6.09 to 6.43 with a mean value 6.20+0.04. Also, the pH
values of Cat fish (Clarius lazera) varied from 6.29 to 6.52 with a mean value 6.39+0.03. The
above results revealed that pH value in Cat fish (Clarius lazera) is largest than pH of Tilapia
nilotica and Mugil cephalus, respectively. The above results may be attributed to poor
hygienic measures during, loading, unloading and handling cause increase in pH value and
hence rapid spoilage of some samples occurred.

Table (1): Statistical analytical results of pH values in the examined fish samples of retailed
fresh water fish (n=50).

Fish species Min. Max. Mean + S.E”
Tilapia nilotica 5.25 6.42 6.29 + 0.06
Mugil cephalus 6.09 6.43 6.20 £ 0.04
Clarius lazera 6.29 6.52 6.39 + 0.03

3.1.2. Total volatile nitrogen (TVB-N):

TVB-N analyses reflect only stages of advanced spoilage of fish, they are considered
unreliable for the evaluation of the fish freshness in the early stage of storage and they don't
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reflect the mode of spoilage, bacterial or autolytic (Huss, 1995; Baixas-Nogueras et al.
2002).

Table (2&3) showed that the TVB-N (mg/100gm) value of Tilapia nilotica varied from
6.88 to 15.08 with a mean value 10.62+0.27 (mg/100gm) (Not exceed 25mg/100gm)
according to according to Permissible Limit stipulated by Egyptian Organization for
Standardization "EOS" (2005). Also showed that TVB-N (mg/100gm) value of Mugil
cephalus varied from 5.03 to 13.57, with a mean 8.76x 0.31 (mg/100gm) and all samples
within permissible limit (Not exceed 25mg/100gm). Also showed that TVB-N (mg/100gm)
value of Clarius lazera varied from 7.95 to 19.28, with a mean 17.51+0.29 (mg/100gm) and
all samples within permissible limit (Not exceed 25mg/100gm). The above results revealed
that the TVB-N (mg/100gm) value of Clarius lazera is largest than TVB-N in Tilapia nilotica
and Mugil cephlus, respectively. The above results may be attributed to poor hygienic
measures during loading, unloading and handling in some markets of Alexandria province
which in turn affected the TVB-N value of some samples of Clarius lazera and Tilapia.
Although it reflected advanced stage of spoilage in samples above permissible limits in some
samples of each Clarius lazera and Tilapia but this not deny early stage of spoilage may be
found in other samples which appeared within permissible limits of others so we need farther
examination to assure that.

Table (2): Statistical analytical results of Total Volatile Nitrogen “TVN” (mg %) as
proteolytic index of spoilage in the examined fish samples of retailed fresh water fish
(n=50).

Fish species Min. Max. Mean + S.E*
Tilapia nilotica 6.88 15.08 10.62 + 0.27
Mugil cephalus 5.03 13.57 8.76 £ 0.31
Clarius lazera 7.95 19.28 17.15+0.29

Table (3): Acceptability of the examined samples of retailed fresh water fish based on their
levels of TVN (n=50).

Fish species P. L (mg %)* Accepted samples | Unaccepted samples
No. % No. %
Tilapia nilotica 25 50 100 0 0
Mugil cephlus 25 50 100 0 0
Clarius lazera 25 50 100 0 0

* Permissible Limit stipulated by Egyptian Organization for Standardization "EOS"
(2005).

3.1.3. Trimethyl amine (TMA):

TMA is a widely used as one of freshness assessment indices for proteolytic activity. The data
presented in Table (4&5) showed that the TMA (mg/100gm) value of Tilapia nilotica varied from
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2.01 to 6.54 with a mean value 4.53+0.38 (mg/100gm) (Not exceed 10mg/100gm) according to
according to Permissible Limit stipulated by Egyptian Organization for Standardization "EOS""
(2005). Also showed that TMA (mg/100gm) value of Mugil cephalus varied from 1.61 to 6.16, with a
mean 3.59% 0.22 (mg/100gm) and all samples within permissible limit (Not exceed 10mg/100gm).
Also showed that TMA (mg/100gm) value of Clarius lazera varied from 2.17 to 7.96, with a mean
4.8620.15 (mg/100gm) and all samples within permissible limit (Not exceed 10mg/100gm).

The above results revealed that the TMA (mg/100gm) value of Clarius lazera is largest than
TMA in Tilapia nilotica and Mugil cephalus, respectively. The above results may be attributed to poor
hygienic measures during loading, unloading and handling in some markets of Alexandria province
which in turn affected the TMA value of some samples of Clarius lazera and Tilapia.

Table (4): Statistical analytical results of Trimethyl amine “TMA” (mg%) as
proteolytic index of spoilage in the examined samples of retailed fresh water fish
(n=50).

Fish species Min. Max. Mean + S.E”
Tilapia nilotica 2.01 6.59 4.35+0.38
Mugil cephalus 1.61 6.16 3.59 +£0.22
Clarius lazera 2.17 7.96 4.86 +0.15

Table (5): Acceptability of the examined samples of retailed fresh water fish based on
their levels of TMA (n=50).

Fish species P. L (mg %)* Accepted samples Unaccepted samples
No. % No. %
Tilapia nilotica 10 30 100 0 0
Mugil cephalus 10 30 100 0 0
Clarius lazera 10 30 100 0 0

* Permissible Limit stipulated by Egyptian Organization for Standardization "EOS"
(2005).

3.1.4. Thiobarbituric acid (TBA):

TBA is a widely used as indicator for the assessment of degree of secondary lipid
oxidation (Gulsun Ozyurt et al, 2008).

Table (6&7) showed that the TBA (mg/kg flesh of fish) value of Tilapia nilotica varied
from 0.78 to 2.90 with a mean value 1.18+0.19 mg/kg flesh and all samples within
permissible limits (not exceed 4.5 mg/kg) according to according to Permissible Limit
stipulated by Egyptian Organization for Standardization "EOS" (2005). Also showed
that the TBA (mg/kg flesh of fish) value of Mugil cephalus varied from 1.18 to 3.05 with a
mean value 1.82+0.14 mg/kg flesh and all samples within permissible limits (not exceed 4.5
mg/kg).
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Table (6): Statistical analytical results of Thiobarbituric acid “TBA” (mg%) as lipolytic
index of spoilage in the examined samples of retailed fresh water fish (n=50).

Fish species Min. Max. Mean + S.E”
Tilapia nilotica 0.78 2.90 1.18 +0.19
Mugil cephalus 1.18 3.05 1.82+0.14
Clarius lazera 1.28 3.25 2.21+0.13

Also showed that the TBA (mg/kg flesh of fish) value of Clarius lazera varied from 1.28 to
3.25 with a mean value 2.21+0.13 mg/kg flesh and all samples within permissible limits (not
exceed 4.5 mg/kg). The above results revealed that the TBA value in Clarius lazera was
largest than the TBA in Mugil cephalus and, Tilapia nilotica, respectively. The above results
may be attributed to poor hygienic measures during loading, unloading and handling in some
markets of Alexandria.

Table (7): Acceptability of the examined samples of retailed fresh water fish based on
their levels of TBA (n=50).

Fish species P.L (mg/Kg) | Accepted samples | Unaccepted samples
* No. % No.
Tilapia nilotica 4.5 50 100 0 0
Mugil cephalus 4.5 50 100 0 0
Clarius lazera 4.5 50 100 0 0

* Permissible Limit stipulated by Egyptian Organization for Standardization "EOS"
(2005).

3.1.5. Free fatty acids (FFA):

The results were given in Table (8) revealed that that the free fatty acids (FFA) in
examined different species of fish varied from 0.18 to 0.42with a mean value for 0.31+0.02
Tilapia; 0.14 to 0.35 mg% with an average 0.14+0.35mg% for Mugil cephalus and 0.28 to
0.49 mg% with an average 0.38+0.01mg% for Clarius lazera, respectively. The difference
between the experimental samples of different fish species was non-significant as shown in
table (8). The results were lower than those obtained by (Gilsun et al., 2009; Nazemroaya
et al., 2011 and Vafakhah et al.,2014).

Table (8): Statistical analytical results of free fatty acids (mg %) as lipolytic index of
spoilage in the examined samples of retailed fresh water fish (n=50).

Fish species Min. Max. Mean + S.E”
Tilapia nilotica 0.18 0.42 0.31+0.02
Mugil cephlus 0.14 0.35 0.23+0.01
Clarius lazera 0.28 0.49 0.38 +0.01

Free fatty acids formation during ice storage (hydrolytic rancidity) is due to the presence of
Poly un saturated FA leading to negative sensory impact related to FFAs (Bremner,2002).
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They have shown to undergo faster oxidation rate than bigger lipid classes of triglycerides
and phospholipids which affect the dietary quality of fish (Losada et al.,2007). The
susceptibility to rancidity depend not only on the amount of lipid present, but also the lipid
composition (Nazemroaya et al., 2011). Fat spoilage consider as the most important factor
that lower fish quality (Connell ,2002) as it produces undesirable taste
(Balachandran,2001), color and nutritional value of fish (Clark et al. 1997). FFA changes
were recorded as indicator of hydrolytic rancidity (Vafakhah et al., 2014).

3.2. Microbiological evaluation:

We need to microbiological examinations of fish samples to evaluate the possible presence
of bacteria or organisms of public health significance and to give an impression of the
hygienic quality.

3.2.1. Aerobic plate count:

The Aerobic plate count (APC) (cfu /g) is intended to indicate the level of microorganism
in product (Food and Drug Administration, 2001).

Table (9), showed that the Aerobic bacterial count (cfu/g) of the different examined fish
samples varied from 3.1x10* to 1.4x10° with a mean value of 8.4x10°+7.2x10* for Tilapia
nilotica with a number of samples above permissible limits were 21 (42%) (Not exceed 10®
according to Egyptian Organization for Standardization ""EOS™ (2005).

Table (9): Statistical analytical results of Aerobic Plate Count (CFU/g) of examined samples of
retailed fresh water fishes at Alexandria provinces (n =50/ each)

Fish species Min Max Mean +SEM | Samples exceeding the
permissible limit
No %
Tilapia nilotica | 3.1x10% | 1.4x10° | 8.4x10% | 7.2x10* 21 42
Mugil cephelus | 4.2x10* | 3.1x107 | 4.6x10% | 9.2x10° 23 46
Clarius lazera | 2.3x10% | 1.3x10" | 3.6x10% | 8.2x10° 22 44

Means with similar letters are not significantly different at P <0.05.

Aerobic plat count must not exceed 10° CFU/g according to ES, (2005).Also, data
showed that the Aerobic bacterial count of Mugil cephalus varied from 4.2x10* to 3.1x10’
with a mean value of 4.6x10°+9.2x10° with a number of samples above permissible limits
were 23 (46%). Also, data revealed that the Aerobic bacterial count of Clarius lazera varied
from 2.3x10* to 1.3x10” with a mean value of 3.6x10°%+8.24x10° with a number of samples
above permissible limits were 22 (44%). These variations could be attributed to the fish
species, environments, methods of catch, extend of handling during transportation and
distribution as well as marketing (Wang et al., 1994).
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3.2.2. Enterobacteriaceae count:

Table (10), revealed that the Enterobacteriaceae count (cfu/g) of Tilapia nilotica varied
from 2.4x10* to 4.0x10° with a mean value of 2.1x10°+0.81x10°(cfu/g) in 50 (100%) of
examined samples. Also showed that the Enterobacteriaceae count (cfu/g) of Mugil cephalus
varied from 1.9x10* to 4.5x10° with a mean value of 6.7x10%+1.7x10° (cfu/g) in 50(100%) of
examined samples. Also showed that the Enterobacteriaceae count (cfu/g) of Clarius lazera
varied from 3.0x10%o 3.9x10° with a mean value of 6.8x10°+1.4x10° in 50(100%) of
examined samples. Mugil cephalus & Clarius lazera had largest mean value of
Enterobacteriaceae count than other species.

The mentioned results may be attributed to poor hygienic measures in some markets of
Alexandria which in turn affected. Enterobacteriaceae in fish are considered as an indicator to
sewage pollution and has been reported as opportunistic pathogen in fish (Rajasekaran,
2008). The pathogenic strains of Enterobacteriaceae may cause diarrhea in fish (Shender et
al., 2009).

Table (10): Statistical analytical results of Enterobacteriaceae count (CFU/g) of examined
samples of retailed fresh water fishes at Alexandria provinces (n =50/ each)

Fish species Min Max Mean +SEM
Tilapia nilotica 2.4x10* 3.2x10° 1.3x10% 7.2x10*
Mugil cephelus 3.1x10* 4.3x10° 2.6%x10% 9.2x10*
Clarius lazera 2.9x10% 4.1x10° 2.2x10% 8.2x10*

Means with similar letters are not significantly different at P <0.05. There is no permissible limit
for Enterobacteriaceae recommended by ES, (2005).

3.2.3. Staphylococci count cfu/q):

Data presented in Table (11), revealed that the Staphylococcus aureus count (cfu/g) of
Tilapia nilotica varied from 1.9x10? to 4.2x10% with a mean value of 9.2x10%+2.6x10? (cfu/g)
in 50 (100%) of examined samples. Also showed that the Staphylococcus aureus count
(cfu/g) of Mugil cephalus varied from 2.8x10? to 5.2x10° with a mean value of
1.5x10%+7.4x10? (cfu/g) in 50 (100%) of examined samples.

While, the Staphylococcus aureus count (cfu/g) of Clarius lazera varied from 1.2x102 to
4.1x10° with a mean value of 8.9x10%+5.4x10% in 50 (100%) of examined samples. Mugil
cephalus had largest mean value of Staphylococcus aureus count than other species. The
above results may be attributed to poor hygienic measures in some markets of Alexandria
which in turn affected. Also, may be due to the fish species, environments, methods of catch,
extend of handling during transportation and distribution as well as marketing (Wang et al.,
1994).
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Table (11): Statistical analytical results of Staphylococci Count (CFU/g) of examined
samples of retailed Fresh water fishes at Alexandria province (n =50/ each)

Fish species Min Max Mean +SEM
Tilapia nilotica 1.9x10? 4.2x103 9.2x10% 2.6x10?
Mugil cephlus 2.8x10° 5.2x10° 1.5x10% 7.4x10°
Clarius lazera 1.2x10? 4.1x103 8.9x10% 5.4x10?

Means with similar letters are not significantly different at P <0.05. Fresh water fish must be free from
Staphylococci according to ES, (2005). All of the examined samples of fish carcasses had staphylococcal count
exceeding the permissible limit.

4.2.4. Mould count (cfu/q):

Mould can grow in extremely wide range of temperature. Therefore, we can find mould
particularly in all food at any temperature under which food is held, on other hand mould can
help in putrefaction and some species can produce mycotoxins which are harmful for human
and animals (Frazier and Westhoff,1983).

Table (12), revealed that the Mould counts (cfu/g) of Tilapia nilotica varied from 1.0x10
to 1.3x10% with a mean value of 3.8x10%+9x10 (cfu/g) in all examined samples 50 (100%).
While, in Mugil cephalus varied from 8.0x10 to 4.9x10° with a mean value of
7.2x10%+2.1x10% in all examined samples. Also, in Clarius lazera varied from 7.0x10 to
4.71x10% with a mean value of 6.6x10%+1.9x102 in all examined samples. These variations
could be attributed to the fish species, environments, methods of catch, extend of handling
during transportation and distribution as well as marketing (Wang et al., 1994). These results
reveal bad quality of fish samples in these markets.

Table (12): Statistical analytical results of Molds Count (CFU/g) of examined retailed
fresh water fishes at Alexandria province (n =50/ each)

Fish species Min Max Mean +SEM
Tilapia nilotica 1x10 1.3x10° 3.8x10% 9x10

Mugil cephlus 8x10 4.9x103 7.2x10% 2.1x10?
Clarius lazera 7x10 4.7x103 6.6x10% 1.9x10?

Means with similar letters are not significantly different at P <0.05. Fresh water fish must be free from molds
according to ES, (2005). All of the examined samples of fresh water fish had molds count exceeding the
permissible limit.

4.2.5. Yeast count (cfu/q):

The presence of Yeast indicates poor hygienic measures and high-water contamination and
some species constitutes a public health hazard, as it may cause gastrointestinal disturbances,
valvovaginits, endocarditis, pulmonary infection and occasionally fatal systemic disease
(Jesenska and Hardinova, 1981).
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Table (13), showed that the Yeast count of Tilapia nilotica varied from 5.0x10 to 5.3x103
with a mean value of 1.9x10%+1.3x10? in all examined samples (100%). Also in Mugil
cephalus varied from 1.6x10? to 3.1x10* with a mean value of 8.9x10%+1.9x10? cfu/g in all
examined samples (100%). While, in Clarius lazera varied from 1.4x10? to 3.1x10* with a
mean value of 8.9x10%+2.1x10? in all examined samples (100%). These variations could be
attributed to the fish species, environments, methods of catch, extend of handling during
transportation and distribution as well as marketing (Wang et al., 1994). These results reveal
bad quality of fish samples in these markets.

Table (13): Statistical analytical results of Yeasts Count (CFU/g) of examined samples of
retailed fresh water fishes at Alexandria province (n =50/ each)

Fish species Min Max Mean +SEM
Tilapia nilotica 5x10 5.3x10° 1.9x10%° 1.3x10?
Mugil cephlus 1.6x10? 3.1x10% 8.9x10% 1.9x10?
Clarius lazera 1.4x10? 3.1x10* 8.9x10% 2.1x10?

Means with similar letters are not significantly different at P <0.05. Fresh water fish must be free from yeasts
according to ES, (2005). All of the examined samples of fresh water fish had yeasts count exceeding the
permissible limit.

4-CONCLUSION

The importance of using measures focused on the hygienic quality of both raw material
and processing units to avoid high bacterial load of fish, the raw fish. Fish samples must be of
very low initial bacterial count, application of the HACCP system during handling of these
samples, educational programs must be applied to the workers as learning of such workers
about sources of contamination of such samples and personal hygiene such as, cleaning of
their hands after toilet and wearing muzzles on mouth and nose. Also, cleaning and sanitation
of machines used for handling after each lot to avoid cross contamination.
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