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Abstract

During the last few years feseekh is regarded as an infected food.
Consequently, different treatments for mullet fish are carreid out to ob-
tain fermented product free from pathogens. These treatments included
control treatment, separation of the head and intestine as a source of
pathogens, washing the fish with 5% bicarbonate to remove the slim
layer, and the addition of L.planterm inoculum. This inoculum was grown
in sterilized whey.

The main aim of the addition of the inoculum was the production
of the inhibitors which prevents the proliferation of pathogens.

The different fermentations were followed through the estimation
of total bacterial count, aerobic sporeformers, clostridia, lactic acid bac-
teria, proteolytic bacteria, Enterobacteriaceae, coliform group, Salmonelfa
sp., Staph aureus, lipolytic microorganisms, in both flesh and curing
brine. The organoleptic evaluation of the obtained feseekh had also been
carried out.

It was found that the removal of the intestine, head and slime
layer had contributed in the elemination of most of the pathogens, while
the addition of L.planterum inoculum inhibited the remaining pathogens,
thus resulting in quality product.

INTRODUCTION

Feseekh is regarded as a popular meal especialy in certain occasions in Egypt.
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This salty fermented fish is now considered as a sérious source of infection by dif-
ferent pathogens particularly during the last years. It is therefore important to
modify and control such kind of fermentation. This modification aimed at removing
the contaminated flora found in the intestine, gills and slime layer, as well as the
use of the natural inhibitors produced by L.plantarum known to prohibit pathogens
growth.

Musleh (1976) found that the bacterial population that exist on fresh fish is
generally found in places; the outer slime, gills and the intestine of feeding fish .
Fresh fish usually carries population of 102 -107 cells / cm2 of the skin surface
(Spencer, 1961) and 103-109 cells/gm of gill tissue (Shewan, 1949). Bacteria are
supposed to enter the gills of the fish and pass through the vascular system and thus
invade the flesh or penetrate the intestinal tract and enter body cavity (Shewan,
1971). The numbers of bacteria in fresh fish flesh had been found to be as low as
104 and as high as one billion/gm (Elias, 1968). Horsley (1973) found that pseudo-
monas and Acromobacter repesented 60% of gills, intestine and slime isolates. Sta-
phylococcos aureus and Bacillus were also found (Goldmintz and Hull 1970; Horsley
1973).

Liston and Matches (1976) found that Micrococcus, Bacillus and Clostridium
occured variably in small numbers. Graikoski (1973) reported that fish can be con-
taminated with Salmonella, Shigella, E.coli and other coliforms, Entrococci, Cl. per-
fringens from menhaden fish samples (Goldmintz and Hull, 1970). Liston et al.
(1971) found that Salmonella could be limited by the presence of NaCl. Musleh,
(1976) found that 30-70% of co-agulase positive staphylococci were found in all
fish parts except the gut, and were located in fish skin. Cl.botulinum of the types A,
B, E and F is usually found in very low number, mainly in gut contents (Gangarosa et
al., 1971; Grakoski, 1971). Hauschild and Hilsheimer (1980) found that Cl.botulinum
was relatively high by resistante to low water activity and high salt, therefore
sursising curing treatments. Ferial (1986) reported that Entrobacteriacease and
Staphylococci comprised a significant proportion of the populdtion, while proteolyt-
ic, lipolytic and acid forms (Lactobacilli) were present in low numbers.

Recently it was reported that the addition of lactic acid bacteria to fermented
fish was so useful in controlling fermentation. Beliard et al.‘(1989) observed the in-
hibition of Pseudomonas putida by the produced H202 by the isolates of lactic acid
bacteria. Meanwhile, Lewus et al. (1991) found that some strains of lactic acid bac-
teria produced bacteriocins that were inhibitory to Staph. Sp. and Cl.perfringens.
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Accordingly, Amechi and Thomas (1991) suggested that low levels of L.plantarum
BN or L./actic ATCCIl 454 in the presence of 3 or 4% NaCl could be formulated into
minimally processed refrigerated food products for protection against possible bo-
tulism hazards. Monocytogenes, Karen et al. (1933) found that the inhibition of fis-
teria monocytogenes by L.bavaricus could not be attributed to acidification but to
the levels of the inoculum and glucose.

The aim of this investigation is to produce high quality Feseekh free from pa-
thogens.

MATERIALS AND METHODS
Preparation of the fish
Mullet fish of similar size were purchased from one source in the market. 2kg
fish + a saline solution of 10% NaCl (W/W) were added to each glass jar to cover
the surfac e of the fish after the following treatments:
1- Control
The whole fish after being left to ferment partially in the sun for 1-2 days.

2- Fish without head and intestine

Before salting, the head and the intestine were separated than fermented in
the sun for 1-2 days.

3- Fish without head and intestine + washing with 5% bicarbo-
nate + washing with fresh water

Washing was carried out with 5% bicarbonate to remobe the slime layer
(Musleh; 1976).

4- Fish without head & intestine + washing with 5% bicarbonate
+ washing with fresh water + 10ml/ jar inoculum of

L.plantarum (obtained from Dairy Dept. National Res. Centre).

Inoculum was the prepared by inoculation the sterilized whey with L.platarum
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and incubated at 320C for one day to obtain young cells. The number of cells/ml was
88 x 107-

Microbiologecal estimations

The microbiological determinations were carried out on the saline or on the
flesh done after the homogenization of one fish each time , then 20 gm of the homo-
-genizate was mixed in 180 ml of 0.1% peptone water for 2 minutes. Aerobic plate
count and aerobic sporeformers, after pasteurization at 80°C for 15 minute were
done on tryptone glucose yeat ext. agar (A.P.H.A.) modified by the addition of 0.5%
NaCl as recommended by Liston and Matches (1976), and incubated at 32 and 309°C,
respectively for 48 h. Closteridia count was done on sulphite iron agar (Massel et
al., 1966). Lactic acid bacteria was determined on Tween agar medium (Regosa et
al., 1951) at 300C for 48h. Aerobic proteolytic microorganisms were counted on
Gelatin agar medium at 320C for 48h. (Smith et al., 1952). Entrobacteriaceae was
determined on violet red bile dextrose agar and Coliform on MacConkey's Bile Salt
agar medium (Difico, 1977). Salmonella count was done on bacto SS agar (Difico,
1977), and Staph. aureus on Staphylococcos medium No. 110 (Difico, 1977). All the
aformentioned pathogens were incubated at 370C for 48 h. Lipolytic microrganisms
were counted on nutrient emulsified oil agar at 320C for 48h (Diffico 1953 and mod-
ified by Mahmoud et al. (1970).

Organoleptic evaluation

The samples of cured fish were evaluated organoleptically for taste, colour,
texture, appearance and odour according to (Ferial, 1986). The samples were evalu-
ated by pannel munbers. The scoring system was 0-05 taste, 0-15 colour, 0-15
texture, 0-10 appearance and 0-10 odour.

RESULTS AND DISCUSSION

Data tabulated in tables 1 and 2 indicated that the high bacterial counts was
either in the whole fish or the curing brine of the control treatment. This treatment
contained the head, intestine and the available nutrients (espeeially carbon source)
in the intestine. Microorganisms in the slime layer of the fish, clostridia and patho-
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gens were still found either in the flesh or in the curing brine until the end of the
fermentation period. However, they gradually decreased except for Staph. aureus
which increased in number. This might be due to the high counts indicated at zaro
time and / or due to the available nutrients in the intestine of the fish. Staph aureus
relatively increased at the last week. This may be due to the suitability of salt con-
centration used (10%) to the growth of microorganisms.

In general , the other treagtments which included the removal of the head and
intesting showed a clear reduction in pathogens and clostridia found in brine or in
flesh. This is in agreement with findings of Musleh (1971). These counts decreased
also through the fermentation period. This could be attributed to the removal of the
intestine and head as well as to mutrient deficiency resulting from the removal of
the intestine.

Washing the flesh with 5% bicarbonate had resulted in to apparent decrease in
total bacterial counts when compared with those obtained after the removal of the
head and intestine. This evident reduction was due to the remobal of the slime layer.
The high reduction of lactic acid bacteria was treated by in a culation of lactic acid
bacteria. This had resulted into a complte reduction of the pathogen in the brine and
flesh. An explanation for this is the inhibitor produced by the inoculum (Karen et al.,
1993). The addition of a low percentage of the whey through inoculation had activat-
ed both proteolytic and lactic acid bacteria, that led to high quality cured fish as re-
vealed by the organoleptic evaluation. (Table 3).
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