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SUMMARY

The mycological analysis of imported canned fish, commonly consumed
in Saudi Arabia, was evaluated in 50 samples representing 25 different
kinds of Tuna. Using baiting-tcchnique on Malt extract agar medium
incubated at 28°C, 17 species appertaining 9 genera could be isolated.
There is low diverse fungal contamination of the samples tested.
Samples containing sardines and tomato sauce in water were more
polluted whereas, samples of tuna with oil were less contaminated. On
the other hand, samples of Goody Albacore and Alalali Skipjack tuna
were free from fungi. The genera of the highest incidence and their
respective numbers of species were Aspergillus, Fusarium and
Penicillium. Testing the ability of 88 isolates representing 10 species and
5 genera, to produce proteolytic enzymes indicated that most (79.6 %) of
the fungal isolates tested were able to produce this enzyme. From the
positive isolates 36 strains (51.4 %) could be realized as good producers
and these were related to 4. flavus, A. niger, I oxysporum and P,
corylophilum. Whereas, 22 isolates (31.4 %) exhibited moderate activity,
The remaining positive isolates (12 isolates) were weakly producers,

Key words: Microorganisms, Canned fish, Salted Jish, Stored foods,
Enzymes, Proteolytic enzymes.

INTRODUCTION

Fish and fish products are considered one of the most important
food stuffs as they as the cheapest source of animal protein in many
countries. Fish have protein of high biological values as they contain
essential amino acids and good source of minerals such as calcium,
phosphorus, iron and trace elements like iodine, as well as, vitamins, in
addition, the high content of polyunsaturated fatly acids (Deng er al.
1974, Sedik er al. 1989, Youssef 1998, Bastawrows er of. 2000).
Moulds are widely distributed in nature and contaminate fish and fish
products through polluted environment. Fungal contamination of fish
product is considered the main cause of spoilage which lead to off
flavours, sliminess and unpalatable taste that render the product of
inferior quality, unmarketable or even unfit for human consumption that
may constitute a public health hazard and severe cconomic losses
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(Mossel and Shennan 1976, Thatcher and Clark 1978, Karnop 1980,
Domer 1983, Ward and Baaji 1988).

Fungi contaminated fish products are not only unpalatable but
also unsafe for consumption by producing mycotoxins. Consumption of
mycotoxin contaminated fish products has been associated with several
cases of human poisoning or mycotoxicosis, sometimes resulting in
death (Matossian 1984, Joffe 1986, Dvorackova 1990, Krogh 1992).
Proteinases are a well known group of proteolytic enzymes that play an
important role in the food processing industry (Ward 1983). Also,
proteases are considered among the most important enzymes in the
breakdown of fish materials when fungi attack their surfaces (Moharram
and El-Zayat 1989).

In Saudi Arabia. no surveys on microbial evaluation of canned
fish have been carried out. The current study was planned to evaluate
the mycological quality of imported canned fishes commonly marketed
in Saudi Arabia. Also, the capacity of the isolated fungi to produce
protease enzymes in vitro was assessed.

MATERIALS and METHODS
Sampling:

Fifty samples of canned fishes, representing 25 kinds of imported
products commonly consumed in Saudi Arabia were bought from
different markets. The samples were transferred to the laboratory and
kept in a refrigerator at 3-5°C till the mycological analysis. The types,
components and producing countrics were illustrated in Table (1).

Table 1: Different imported canned fishes (Tuna), their ingredients and
producing countries.

Canned fish Ingredients Producing
country
|- Diamond Tuna in water ‘Thailand
- Tuna in water, salt
2- Rio Mare Light meat tuna Ttalv
- Tuna, olive oil, salt i
3- Green Farms Light meat tuna USA
- Tuna, soyabean oil, salt
4- Freshly Light meat tuna Thailand
- Tuna, sunflower oil, salt
5- Alalali Light meat tuna Thailand
- Tuna, sunflower oil, salt
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Counted Table 1:
Canned fish Ingredients Producing
) country
6- Geisha Light meat tuna Thailand
- Tuna, sunflower oil, salt
7- Nashar White meat tuna Thailand
-White meat tuna, soyabean oil, saft
8- Goody Light meat tuna Indonesia
-Cooked light meat tuna, water, salt
9- Botan Light meat tuna Thialand
- Tuna, sunflower oil, salt
10- Josiane Sardines in soya oil Morocco
- Sardines, soya oil, salt
i 1- Sea Belle - Sardine in tomato sauce, hot chili Japan
12- Manila - Sardines in tomato sauce Thailand
13- Baity Light meat tuna Oman
- Tuna, sunflower oil, salt
14- California Garden | Light meat tuna Oman
- Tuna, sunflower oil, salt
15- Diamond Mackerel | Cooked mackerel, sunflower oil broth salt Thailand
16- Oases Sardines in tomato sauce Philippines
- Sardines, tomato sauce, water, salt
17- Milo Sardinc in vegetable oil Morocco
- Sardines, soyabean oil, sait
18- 555 Sardine in tomato sauce Philippines
- Fish, tomato sauce, soya oil, sugar, salt,
spices, chili
19- Diarnond Sardine in tomato sauce Thailand
-Coocked sardine,tomato paste, salt
20~ Diamond Light meat tuna Thailand
- Tuna, sunflower oil, salt
21- Diamond White meat tuna Thailand
- Tung, sunflower oil, salt
22- Goody Light meat tuna Indonesia
~Cooked tung, soyabean oil, sait
23- Goody Albacore white meat tuna Indonesia
-Cooked tuna, soyabean oil, salt
24- Alalali Skipjack Light mear tuna, sunflower oil, salt Thailand
25- California Garden | - White tuna in vegetable Oman

- Tunz, soyabean oil, salt

Mycolegical analysis:
For estimation of moulds which polluted the tested samples, the
direct-plating technique was employed (Samson ef al. 1995). Four
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pieces (about 0.5 g cach) from each sample were scattered, with a sterile
forceps, on the surface of previously poured and set plates containing
Malt extract agar medium with the following ingredients (g/L); peptone,
20; yeast extract, 5; NaCl, 5; glucose, 10; and agar agar 20. Rose-bengal
(0.003%) and chloramphenicol (0.025%) were added as bacteriostatic
agents. Two plates were used for cach sample, incubated at 28°C for 1-2
weeks and the developing fungi were counted, identified and calculated
per 8 pieces for each sample. Identification was carried out by using the
taxonomic methods of Raper and Thom (1949), Raper and Fennell
(1965), Booth (1971), and Domsch ef al. (1980).

Proteolytic activity:

Most prevalent fungi, which contaminated the canned fishes,
were tested for their ability to produce protease enzymes (El-Gendy
1966). The medium of the foilowing composition (g/L) was used:
peptone 10, agar agar 20, pH 6.8. After autoclaving the medium, sterile
skim milk (10% solution of powder defatted milk in water was sterilized
separately) was added at rate of 5 ml per 100 ml medium before pouring
in plates. After solidifying the test fungi were inoculated onto the center
of plates and incubated at 28°C for 10 days. Complete degradation of
milk protein was seen as clear zone around colonies. The diameter of
the clear zone (mm) was recorded and the data were expressed as +, ++
and +++ for weak, moderate and strong (high) protease activity,
respectively.

RESULTS and DISCUSSION

A total number of 157 colonies/200 pieces representing 17
species and 9 genera of filamentous fungi were isolated and identified
from 25 different kinds of tuna commonly consumed in Saudi Arabia, on
malt extract at 28°C. There is a remarkably low incidence of diverse
fungal contaminate the analyzed samples. The genera of highest
incidence were Aspergillus, Fusarium and Penicillium. Tn this respect,
the microorganisms that contaminated the salted and canned fishes were
analyzed. It is noticed that, large numbers of filamentous fungi and
yeasts could grow on their surfaces in the presence of high concentration
of salt, and lead to undesirable changes (Fugii ef al., 1978, Jansyn and
Lahai 1992, Wheeler and Hocking 1993, Abd-Alla et al., 1994, Ismail et
al., 1994, Edris 1996, Youssef 1998, Bastawrows ef al., 2000 and
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Several others). Similarly, their findings indicated that Aspergillus and
Penicillium species were the most common contaminants of food stored
at refrigerated temperature. In the current work, samples containing
sardines and tomato sauce in water were more polluted whereas, samples
of tuna with oil were less contaminated. On the other hand, samples of
Goody Al bacore and Alalali skipjack tuna were free from fungi. This
indicate that the presence of oils in canned fish may inhibit the growth of
fungi and decrease the samples contamination (Table 2

Table 2: Total counts (TC, calculated per 4 segments in each sample)
and percentage frequency (%F) of fungal genera and species recovered
from imported canned tuna on Malt extract agar at 28°C.

Genera & specics TC %F
- Alternaria alteranta (Fries) Keissler 3 i2
- Aspergillus 90 89
A. flavus Link 39 80
A. fumigatus Fresenius 2 8
A. niger Van Tieghem 25 60
A. oryzae (Ahlb.) Cohn 1 4
A. sydowii (Bain. & Sart.) Thom & Church 3 8
A. tamarii Kita 18 28
A. terreus Thom 1 4
A. ustus (Bain.) Thom & Church 1 4
- Cladosporium cladosporioides (Fries.) De Vries 10 28
- Cochliobolus spicifer Nelson 1 4
- Epicoccum purpurascens Ehrenb, Ex Schiecht. i <
- Fusarium oxysporum Schlecht. 27 88
- Penicillium 21 60
P. chrysogenum Thom 4 16
P. corylophilum Dierckx 17 52
- Phoma glomerata (Corda) Wollonw. & Hochapfel 3 12
- Rhizopus stolonifer (Ehrenb.) Lindt 1 4
Total count 157
Number of genera=9
Number of species = 17
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Aspergillus (8 species) was the most frequently isolated genus in
the tested samples (89% of the samples and 57.3% of total fungi). From
the genus the predominant species were: A. flavus, A. niger and A.
tamarii. They occurred in 80, 60 and 28% of the samples coniributing
43.3, 27.8 and 20% of total Aspergillus and 24.8, 15.9 and 11.5% of total
fungi, respectively. A. fumigatus, A. oryzae, A. sydowii, A. terreus and A.
ustus contaminated the samples at low level (4-8% of the samples)
(Table 2). The present results were greatly identical to those obtained by
Tto & Abu (1985), Abdel-Rahman er al. (1988), Atapattu & Samarajeewa
(1990), Jansyn & Lahai (1992), Singh e/ al. (1994), El-Sayed (1995) and
Youssef (1998). They reported that members of Aspergillus were the
predominant among the moulds isolated from salted fish. Also, the same
previous Aspergillus species were the commonest in smoked herring
{ishes as reported by Bastawrows ef a/. (2000).

The second higher incidence rate was represented by Fusarium
oxysporum which was identified from 88% of the samples comprising
17.8% of total fungi (Table 2). This speeies was also, isolated from
salted fish but, with low incidence as reported by Torrey & Marth
(1977), Urbanek & Yirdaw (1978), Abd-Alla er al. (1994), Ismail et al.
(1994) and Bastawrows et al. (2000).

Penicillium came the third higher incidence in frequency of
occurrence and total count. It was emerged in 60% of the samples
represented 13.4% of total fungi. From the genus two species were
identified of which: P. corylophilum was the most prevalent. It was
occurred in 52% of the samples having 81.0% of total Penicillium and
11.2% of total fungi. P. chrysogenum (16% of the samples and 2.6% of
total fungi) was less frequent (Table 2). Several Penicillium species
including the above species were isolated and identified from salted fish
such as: P. citrinum, P, chrysogenum and P. oxalicum (El-Sayed 1995),
P. brevicompactum and P. citrinum (Abd-Alla et al., 1994), P. nigricans
and P. chrysogenum (Zuberi et al., 1988), P. chrysogenum (Youssef,
1998) and P. aurantiogriseum, P. chrysogenum, P, corylophilum and P.
oxalicum (Bastawrows et al. 2000).

The remaining following specics were detected as single
representatives  of genera:  Alternaria  alternata,  Cladosporium
cladosporioides. Cochliobolus  spicifer, Epicoccum purpurascens,
Phoma glomerata and Rhizopus stolonifer. They were isolated from 4-
28% of the samples matching collectively about 12.1% of tctal fungi.
The above species and others were also isolated but, with variable
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degrees from salted foods as reported by numerous workers allover the
world (Dvorackova 1990, Krogh 1992, Moharram and El-Zayat 1989,
Abd-Alla et al. 1994, Tsmail et al. 1994, Bastawrows et al., 2000
RN -1 o) )

Eighty- eight isolates representing 10 species were tested on plate
cultures to determine protease activity. The results revealed that 79.6%
of the isolates (70 isolates) could produce protease enzyme but with
variable degrees (Table 3). In this respect, Moharram and El-Zayat
(1989) made an extensive survey on the fungal isolates from scales of
Tilapia nilotica fish for their ability to produce protease enzymes. They
noticed that most isolates tested were able to produce this enzyme. Also,
they observed that not only the species of a single genus different in the
production of this enzyme but aiso, the different isolates within the same
species,

Table 3: Screening of fungal isolates for protease production.

Species NIT | NIP Degree of production
High | Moderate | Weak

Alternaria alternata 2 1 - 1 -
Aspergillus flavus 25 22 15 3 4
A. fumigarus 2 1 - 1 -

A. niger 11 8 6 1 1

A. sydowii 3 2 2 -

A. tamarii 10 7 1 3 3
Cladosporium cladosporioides 8 6 - B 2
Fusarium oxysporum 14 I3 10 3 -
Penicillium chrysogenum 3 3 1 2 -
P. corylophilum 10 7 3 2 2
Total isolates 88 70 36 22 12

NIT = Number of isolates tested.
NIP = Number of isolates positive,

In the current study, among the positive strains, 36 isolates (51.4
%) exhibited the highest protease production and these isolates related to
A. flavus, A. niger, F. oxysporum and P. corylophilum. Twenty- two
isolates (31.4 % of the positive isolates) could produce the enzyme with
moderate degree, whereas, the remaining (12 isolates) positive isolates
were weakly producers. Our result agree, to a great extent, with the
findings reported by Gill and Modi (1981), Kimura and Tisuchiya
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(1982), Patil and Shasteri (1985), Mohawed et al. (1993) and Wu and
Hang (1998).
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