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ABSTRACT

A total of 125 random samples of fish products were collected after different periods from production,
25 each of vacuum- packed salted Mugil cephalus (Fesiekh) ; plastic jars containing salted Fesiekh;
vacuum-packed cold smoked herring roe; plastic jars containing cold smoked herring fillets and
plastic jars containing salted sardine .These products were produced by a single company where they
were subjected to bacteriological examinations for aerobic plate count ,total Enterobacteriaceae
count, total Staphylococci count, Staphylococcus aureus count and Clostridium perfringens count, as
well as mycological examination for count, isolation and identification of moulds and yeasts. The
results revealed that the plastic jars containing salted Fesiekh showed relatively higher values of
aerobic plate mean count(5.3%10°/g) than the other products. While the vacuum-packed cold smoked
herring roe showed relatively the lowest values in Staphylococcus aureus mean count (1.7x10% /g).
Moreover, Clostridium perfringens was absent in all products. Candida albicans was the only yeast
genera isolated from Vacuumed packed feseikh, Feseikh in jars and Salted sardine fillets,But in
vacuum-packed cold smoked herring roe and plastic jars containing cold smoked herring fillets
couldn't isolate any yeast genera.  While,the mould count was relatively higher in plastic jars
containing cold smoked herring fillets. The isolated mould genera form these products were A.niger,
A flavus, Alternaria,Cladosporium ,Pencillum , Fusarium and Mucor species.
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LINTRODUCTIO

ish is indispensable in the diet a traditional Egyptian salted fish, has been
rbecause of its high quality protein considered as a popular part of the

content [1]. It may be consumed Egyptian diet especially in certain
either in the fresh state or after celebration times as spring day. Since
preservation. The  preservation of fish 1991, the WHO/FAOQO recorded the first
aims to keep it as near its natural state as documented outbreak of food poisoning in
possible for relatively long time. The Egypt due to  consumption  of
preservation of fish may be obtained by uneviscerated salted fish, faseikh [2]. The
salting, smoking, pickling and/or canning handling of fish products during the
of some kinds of fish [14]. Smoked manufacturing process involves a risk of
products are traditionally consumed, and contamination by Staphylococcus aureus
one of the most common smoked products causing food borne human intoxication
is smoked herring. Cold smoked herring [24]. Also may serve as a carrier for
and other ready-to-eat fish products could several zoonotic bacteria as E. coli;
be naturally contaminated with different Salmonella; Aeromonas; Pseudomonas;
microorganisms, therefore, they are good Proteus; Shigella and Staphylococcus
carriers of pathogenic bacteria [6]. Faseikh, aureus, which are incriminated in food

185



Edris et al. (2012)

poisoning, skin disorders and allergic
conditions as well as other infections [17].
The most common isolates of fungus in
smoked fish are Aspergillus flavus and
Aspergillus ochraceous because of their
high potential in producing aflatoxin and
ochratoxin, respectively. Aflatoxin has
been reported to cause acute hepatitis
(aflatoxicosis)  while  ochratoxin s
responsible for mitosis in animal kidney
[4]. So, the aim of this paper is make
attempts to determine the microbiological
quality of these fish products.

2. MATERIAL AND METHODS

2.1. Collection of samples:

A total of 125 samples of five commercial
products were collected from a single
company and Fesiekh; vacuum-packed
cold smoked represented by vacuum-
packed salted Mugil cephalus (Fesiekh) ;
plastic jars containing salted herring roe;
plastic jars containing cold smoked herring
fillets and plastic jars containing salted
sardine(25 of each).

2.2. Preparation of samples:

Samples were prepared according to
ICMSF [15]. Briefly, it was applied as
10g portion of each sample was aseptically
weighed into 90 ml of 0.9% NaCl and
0.1% peptone water in a sterile plastic bag,
and then blended in a Stomacher 400 Lab
Blender (Seward Medical, London, UK)
for 30 seconds. Ten-fold serial dilutions

were used for microbiological examination.

2.3. Microbiological examination:

Aerobic plate count; S. aureus counting,
isolation and identification were carried
out according to APHA [3]. Total
Enterobacteriaceae count was done
according to Gork, [10]. Enumeration of
total viable counts of Clostridium
perfringens was done according to
Harmon and Kautter [11]. Total mould and
Yeast count was done according to
Koburger and Farahat [18]. Identification
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of mould was done according to Samson et
al. [23] and identification of Yeast
according to Lodder and Kreger [19] were
followed.

3. RESULTS AND DISCUSSION

The results recorded in table (1) showed
that the mean values of the aerobic plate
count /g of vacuumed packed feseikh,
feseikh in jar, vacuumed packed herring,
herring fillet in jar and salted sardine fillet
in jar were 4.9x10° 5.3x10°, 3.2x10°
4.9x10%and 4.3x10°, respectively. These
results were nearly similar to those
obtained previously [22]. Higher results
were reported previously [20]. Lower
results were obtained previously [7]. The
presence of high viable counts in salted
fish indicates cross contamination from
different sources such as fresh fishes, the
kind of used salt, human and animal
wastes, inadequately cleaned equipments
and exposure to unsuitable environmental
conditions [15]. Clostridium perfringens
was not detected in all examined samples.
The results in table (2) showed that the
mean values of Enterobacteriaceae count
/g of vacuumed packed feseikh, feseikh in
jar, vacuumed packed herring, herring
fillet in jar and salted sardine fillet in jar
were 13x10%, 10x10% 7.5x10% 3.4x10°
and 8x10? , respectively. Such results were
nearly similar to those obtained previously
[5]. Higher results were recorded
previously [7]. The presence of
Enterobacteriaceae in fish may be related
to fecal pollution of surface water or
aquatic environment of fish or to improper
handling. From zoonotic point of view, it
constitutes a public health hazard [21].

The results in table (3) showed that the
mean values of total Staphylococci counts
/g of vacuumed packed feseikh, feseikh in
jar, vacuumed packed herring, herring
fillet in jar and salted sardine fillet in jar
were 4.5x10°, 3.1x10°, 1.1x10° 1.3x10°
and 1.4x10° respectively.
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Table 1 Aerobic plate counts (CFU/qg) for the examined fish products samples (n=25).

No of Positive samples

Samples Min Max Mean + SE

N %
Vacuumed packed Feseikh 25 100 10x10* 9.8X10° 4.9x10° +5.3x10%
Feseikh in jar 25 100 3x10* 9.9x10° 5.3x10° +6.2x10%
Vacuumed packed herring 25 100 1x10* 8.8x10° 3.2x10°+ 5.7x10%
Herring fillet in jar 25 100 20x10* 8.4x10° 4.9 x10%+ 4.2x10%
Sardine fillet in jar 25 100 16x10* 6.8x10° 4.3 x10%+ 2.9x10%

Means (+S.E) with a-c different letters within the same column differ significantly at P < 0.05.

Table 2 Enterobacteriaceae counts (CFU/g) for the examined fish products samples (n=25)

No of Positive samples

Samples Min Max Mean + SE

N %
Vacuumed packed Feseikh 4 16 10x10 40x10? 1.3x10%+ 9 x10%
Feseikh in jar 3 12 6x10? 16x10° 1.0x10°% + 2.9x10%?
Vacuumed packed herring 9 36 10x10 32x10? 7.5x10% + 3.2 x10%
Herring fillet in jar 5 20 1.2x10° 6x10? 3.4x10%% 9.1x10°
Sardine fillet in jar 2 8 6x10? 10x10? 8x10%+ 20x10°

Means (£S.E) with a-c different letters within the same column differ significantly at P < 0.05.

Table 3 Total Staphylococci counts (CFU/g) for the examined fish products samples (n=25)

No of Positive samples

Samples Min Max Mean + SE

N %
Vacuumed packed Feseikh 20 80 2x10? 12x10° 45x10°+ 7.1 x10%
Feseikh in jar 14 56 20x10 8.8x10° 3.1x10°%+ 8.4x10%
Vacuumed packed herring 19 76 9x10 7x10° 1.1x10%+ 3.6 x10%°
Herring fillet in jar 17 68 6x10 7.4x10° 1.3x10° + 4.4 x10%
Sardine fillet in jar 18 72 3.5x10 6.7x10° 1.4x10% 4.3 x10%®
Means (£S.E) with a-c different letters within the same column differ significantly at P < 0.05.
The results in table (4) showed that the [13]. Higher results were reported

mean values of Staph. aureus count /g of
vacuumed packed feseikh, fseikh in jar,
vacuumed packed herring, herring fillet in
jar and salted sardine fillet in jar were
6.1x10%, 2.1x10%, 1.7x10°, 3.2x10% and
2.4x107 , respectively. Higher results were
recorded previously [8]. Presence of
Staphylococcus aureus in a food indicates
its contamination from the skin, mouth
and/or nose of food handlers. Inadequately
cleaned equipment may be also a source of
contamination [25]. The results in table
(5) showed that the mean values of total
yeast count /g of vacuumed packed
feseikh, feseikh in jar, vacuumed packed
herring, herring fillet in jar and salted
sardine fillet in jar were 3.9x10% 5.2x10%,
0, 0 and 3x10% respectively. These results
were nearly similar to those obtained by
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previously [9]. Moulds and yeasts are
widely distributed in nature and commonly
contaminate  fish  during processing,
storage, handling and exposure to other
unhygienic environmental factors, and thus
become responsible for deterioration of a
major portion of such foods in developing
countries [12].  The results in table (6)
showed that the mean values of total
mould count /g of vacuumed packed
feseikh, feseikh in jar, vacuumed packed
herring, herring fillet in jar and salted
sardine fillet in jar were 8.7x10°, 3.8x10%
1.7x10% 9.8x10%and 9.2x10°, respectively.
These results were nearly similar to those
obtained previously [16]. Lower results
were reported previously [13].
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Table 4 Staphylococcus aureus counts (CFU/g) for the examined fish products samples (n=25)

No of Positive samples

Samples Min Max Meant SE
N %
Vacuumed packed Feseikh 5 20 8.8x10  9.9x10° 6.1x10%+ 1.7 x10%
Feseikh in jar 6 24 2.2x10  6.6x10° 2.1x10%+ 1.0x10%
Vacuumed packed herring 8 76 2x10 6x10? 1.7x10%+ 7.7x10a
Herring fillet in jar 10 40 3.3x10  8.8x10° 3.2x10%+ 1.0x10%
Sardine fillet in jar 6 24 3x10 7.5%x10° 2.4x10%+ 1.1 x10%

Table 5 Total mould counts (CFU/g) for the examined fish products samples (n=25)

No of Positive samples

Samples Min Max Mean+ SE
N %
Vacuumed packed Feseikh 19 76 2.2x10°  6.2x10" 8.7x10% 2.9x10%
Feseikh in jar 14 56 3.0x10° 9x10* 3.8x10%+ 8.2x10%
Vacuumed packed herring 13 52 2.1x10° 8x10* 1.7x10%+ 6.4x10%®
Herring fillet in jar 17 68 1.0x10° 9x10* 9.8x10% 5.0x10%
Sardine fillet in jar 18 72 1.2x10°  4.4x10* 9.2x10% 2.6 x10%

Table 6 Total yeast counts (CFU/qg) for the examined fish products samples (n=25)

No of Positive samples

Samples Min Max Meant SE
N %
Vacuumed packed Feseikh 11 44 2.2x10 8x10? 3.9x10%+1.0 x10%
Feseikh in jar 7 28 6.6x10 9x10? 5.2x10%+1.1x10%
Vacuumed packed herring 0 0 0 0
Herring fillet in jar 0 0 0 0
Sardine fillet in jar 3 12 6.3x10 6x10? 3x10%+1.6 x10%

The results in table (7) revealed that the
incidence of the A.niger isolated from
herring fillet in jar was 64% higher than
the other products, while Mucor species
was absent in vacuumed packed feseikh
samples and feseikh in jar samples.
Candida albicans as one of yeast genera
was isolated from the examined
vacuumed packed feseikh, feseikh in jar
and salted sardine fillet in jar which
isolated with percentages of 10%, 13 %
and 5%, respectively. While vacuumed

packed herring and herring fillet in jar
samples were free from any yeast genera.
In  conclusion, the present study
demonstrated that unhygienic handling
during harvesting, transportation, salt
processing, smoking, storage, handling and
packaging techniques such as the use of
old news prints, cement papers and
polyethylene bags are all sources of
contamination of fish which constitute a
public health hazard.

Table 7 Incidence of mould and yeast genera isolated from the examined samples of fish products

Samples Anniger  Aflavus  Alternaria  Cladosporium  Pencillum  Fusarium Mucor gﬁﬂgia?g

N % N % N % N % N % N % N % N %
Vacuumed packed Feseikh 8 32 7 28 5 20 8 32 1 4 6 24 0 0 11 44
Feseikh in jar 8 32 5 20 2 8 9 36 7 28 2 8 0 0 6 24
Vacuumed packed herring 13 52 10 40 O 0 13 52 5 20 3 12 13 52 0 0
Herring fillet in jar 16 64 13 52 2 8 9 36 9 36 3 12 6 24 0 0
Sardine fillet in jar 8 32 9 36 4 16 10 40 2 8 4 16 6 24 3 12

188



Microbiological studies on some fishery products

Minimizing contamination of raw material
and avoid recontamination of final suitable
amount of salt to produce efficiently salted

products,

shortening the duration of

swelling stage and packaging of salted fish
in suitable boxes like other products will

be

helpful to ensure the quality of the

different types of salted fish.
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