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SUMMARY Aspergillus and Alternaria species showed no
proteolytic activities. The economic and public

A total number of 100 samples of locally pro- health significance of contamination of smoked

duced smoked Mackerel were collected at ran- fish with such moulds was discussed.

dom from Cairo and Giza markets. Samples were
examined for determination of pH, contamination
with both lipolytic and proteolytic fungi, as well
a, identification of the present lipolytic - and pro-
olytic moulds. The mean pH value of samples
was 5.19 + 0.1. Lipolytic moulds and yeasts
could be recovered from 67 % and 30 % of the
euamined samples respectively, while 22 % and
30.% of samples were found to contain proteo-
1‘)’l10~moulds and yeasts respectively. Identifica-
on of the isolated 527 lipolytic moulds reveal
e presence of 4 different genera, namely Cla-
dosp?ﬁ“m, Aspergillus, Scopulariopsis and Al-
8 ( of which the former was the most fre-
%more than 90 %). Identification Of the
‘l ; 9f8 proteolytic moulds revealed the
. . :
e —
e mogy frequent (more than 97 %). [solated  In foods; especially m typeswiﬂn w‘% " '-

F.

INTRODUCTION

Smoking is a very old preservation process, and
still widely used in many countries to impart fla-
vor and/or color to some food products rather than
preservation. Smoked fish is a popular type of
fish products that was consumed at a large scale
in Egypt, especially in picnics and some occa-
sions as "Sham Elnaseem".

The most common types of fish used for smoking

are Mackerel, Herring and Salmon. Mackerel is
widely used locally for smoking, as it is one of
those fish that have high protein and fat content
and is considered as "fatty fish" (Herbert et al.,

1971). 52
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: smoked fish products if they are
m temperature for 3-4 days (FAO,

) can be estimated to detect deterioration of
ed fish (Connell, 1990). Smoking of fresh
~fish results in falling in the pH due to the action
~ of smoke rather than salting (El-Akeel, 1988 and

W
e

- Kansmadi and Goncharov, 1979).

~ Smoked and dried fish are more likely to undergo

ﬂmga.l spoilage through utilization of protein and

X hplds however the count of lipolytic and proteo-

3 lytlc microorganisms are not performed on a rou-

ﬁmc basis. Food manufacturers and processors

: f"mally enumerate these organisms only when a

lem occurs (Jay, 1978; Koburger & Marth,
:nd Smith and Haas, 1992).

© scanty of the available literature about
| quality of locally produced

to be examined as follow:

1- Determination of pH valye:
The technique recommended by AOAC (1975)
was carried out using digital pH meter.

2- Preparation of samples for mycological exam.
nation:

The technique described by ICMSF (1978) was
carriedout on 10 grams from the dorsal muscle
of each sample, and ten fold decimal dilution

was prepared.

3- Determination of lipolytic fungal count/g.:
The procedure given by Koburger and Jacger
(1987) was followed by inoculating the appro-
priate decimal dilutions on to the surface of

Tributyrin agar plates containing Nile blue sul

phate stain and supplemented with 0.05 mg

chloramphenicol “Park & Davis" per M moce
ulated plates were incubated at 22°C for of

Ji
week. Yeast or mould colonies showing 1p0
and the Jipolytic

as deter
yeast or mould count/g. sample W

lytic zones were counted,
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ith 0.05 mg. Chloramphenicol
per ml. Inoculated plates were incu» - ol
4 at 22°C for one week. Yeast or mould ¢
surrounded by clear zones of proteol-

ol The techniques recommended by Bai
- ysis were counted, and the proteolytic-yeastor  Scott (1985) were followed up. :
mould count/g. sample was determined. . "' e

i RESULTS

Table (1): Statistical analytical results of the examined smoked Mackerel samples
: based on their pH value.

No. of samples Minimum Maximum Mean SEM. +
100 4.95 5.36 5.19 0.1

Table (2): Incidence of lipolytic and proteolytic fungi in examined
smoked Mackerel samples

Lipolytic fungi % | Proteolytic fungi %
Moulds % | Yeasts % | Moulds % |Yeasts %

No. of samples

100 67 30 67 30

Table (3): Statistical analytical results of the examined smoked Mackerel samples
based on their lipolytic and proteolytic fungal count/g.

M“ . -
Lipolytic fungi Proteolytic fungi
L\ Moulds Yeasts Moulds Yeasts
| Minimum < 10% <10 <10? <10?
; 4 4
E \Ela_’ﬂﬂlm 6:7x106" 4x10° 4.6x10 7.6)(103
Mean 6.7x10° 11x10° 1.8x10° 18x10
_ﬂi 2x107 8x10° 1x10° 1.5x10°
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0.19 - -

d27

100 98 100

DISCUSSION

Results given in Table (1) revealed that the pH
value of the examined smoked Mackerel ranged
from 4.96 to 5.36 with a mean value of 5.19 + 0.1.
Nearly similar results were recorded by Kansmadi
and Gancharov, 1979, while higher figures were
reported by El-Shater (1994). The reduction in the
PH value of smoked fish may be due to the forma-
tion of organic acids in the smoke contents (El-
~ Akeel, 1988).

~;_1 is obvious from Tables (2&3) that lipolytic

and 30 % of the examined smoked fish samples
respectively, with a mean count of 6.7x10° t
2x10° and 11x10° + 8x105/g. respectively. On
the other hand, the proteolytic moulds and
yeasts could be recovered from 22 % and 38 % of
the examined smoked fish samples respcct;VCIYs
with 2 mean count of and 1.8x10° + 1x10” and
1.8x10° + 1.5x10% /g. respectively. The high ratc
of contamination of the examined smoked fish
samples with lipolytic fungi may be attributed 1©
the wide distribution of fungi in the enviroflmcm
as airborne contaminants, or may be due madee-
quate sanitation during processing and storéé

Vet.Med.J.,Giza.Vol.46,No.4 A(1998)
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isolated from the examined »
rication of these isolates revealed that spe:
of the genus Cladosporium were the most
_jominant as they constitute more than 90 9
ofthe iotal isolates. Cladosporium species are
[nown a3 Dematiaceous hyphomycetes (dark
moulds) originated mainly from the soils and in-
estinal contents (Mansour et al., 1991). Clados-
porium herbarum represented 74.64 % of the
isolates, while C. sphaerospermum, C. macrocar-
pum and C. cladosporioides represented 13.72
%,3.48 % and 0.19 % of the total isolated lipolyt-
ic moulds respectively. Aspergillus species came
on the second position of the isolated lipolytic
moulds, the identified Aspergillus were A. fumig-
atus (4.17 %), A. flavus (0.95 %), A. niger (0.38
%), A. oryzae (0.19 %) and A. glaucus (0.38 %).
Scopulariopsis candida and Alternaria alternata
represented 1.7 % and 0.19 % of the isolated lip-
olytic moulds respectively. Nearly similar moulds
Species were isolated by Jonsyn and Lahai,
(1992) and El-Shater, (1994)-

C]"d(_’sporium and Aspergillus Spccies are often
found on the surface of smoked fish which are €%

Psed to air, when these surfaces become dehy-
hibit-

e during storage, bacterial growth is in
(Jay,

“ ang mould growth becomes visible
1978),

1973). Most of isolated Aspergilli are to
ducers (Leistner and Eckardt, 1981')_. A
produced by some Aspergillus specm in
smoked fish were detected by Farahat and Ko-
burger, 1975 and El-Shater, 1994). &

It is worth mentioning that the storage tempera-
wure of hot smoked fish in Egypt especially in
summer (upper mesophile) is suitable for the rap-
id growth of A. flavus and aflatoxins production
(Farahat and Koburger, 1975 and ICMSF, 1996).

Mackerel is one of those fish that contains com-

paratively high level of proteins (18.7 %) and
other nitrogenous constituents (Herbert et al.,
1971). Moulds and yeasts are capable of hydro-
lysing @ wide range of proteinaceous materia}s
ncerning the proteolytic

(Koburger, 1972). Co
strains were isolat-

moulds (Table 4), a total of 98 ' .
ed. most of them were Cladosporium Species
which identified as C. herbarium (53.06 %), C.

\ 17
cladosporioides (27 %) and ¢. macrocarpum (1

the rest of proteolytic mouldlsw?_
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achieved results it could be concluded
“absence of visual fungal growth does not
mean that moulds and yeasts arc not present,
" their numbers may be low or their growth may be
. mternal as smoked fish (Mackerel) are not evis-
: cerated so the intestinal flora soon make their
way through the intestinal cavity. This process is
believed to be aided by the action of intestinal
proteolytic enzymes. Depending on the degree of
invasion, substantial economic losses may be sus-
tained by the producer, the processor and the con-
sumer. Improvement of the smoking process and
storage condition of the products should be ap-
plied to comply with the reasonable standards to
prevent the growth of moulds and their toxins
\ production. It should be recommended that hot-
‘ smokzd fish be labeled "keep refrigerated store".
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