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 معروضة التقييم الكيميائي والبكتريولوجي لبعض ا�سماك المملحة ال

 با�سواق في المنصورة

رـام باھـوئ، عزة السيد على حسان

أجريت ھذه الدراسة لتقييم ا�سماك المملحة المعروضة للبيع بأسواق المنصورة كيميائيا
 عينة من عينات الفسيخ والملوحة والسردين بشكل٧٥حيث تم تجميع عدد. وبكتريولوجيا

خضعت ھذه العينات للفحوصات الكيميائيةو. عينة من كل نوع٢٥عشوائي بواقع
والبكتريولوجيه لقياس، الھيستامين، القواعد النيتروجينية الكلية، كلوريد الصوديوم والبحث عن 
الميكروب المكور العنقودى الذھبي والبكتريا المختزلة للكبريت والبكتريا الحمراء المحبة للملح 

يولينم ومعرفة مدى مطابقتھا للمواصفات القياسية والسالموني> والشيجل> والكولستريديم بوت
-٢٠.٥ كان المصرية وقد أسفرت النتائج عن ان مستوى الھستامين في ا�سماك المملحة

جم في عينات الفسيخ والملوحة والسردين على التوالي وھذه النتائج ١٠٠/ مجم١٧.٢-١٦.٥
وبالنسبة للقواعد).جم١٠٠/مجم٢٠≥(قد تجاوزت الحدود القياسية المصرية بالنسبة للفسيخ 

وھذه النتائج قد تعدت حدود المواصفات.١٨,٤-١٧,٨-٢١,٩الكلية النيتروجينية فقد كانت 
وبالنسبة.جم١٠٠/مجم٢٠>القياسية المصرية لLسماك المملحة في عينات الفسيخ وھي 

 الفسيخ في عينات%٧,١-%٨,٩-%٧,٣لكلوريد الصوديوم فقد كان متوسط تركيزه 
والملوحة والسردين على التوالي وھذه النتائج كانت في مستوى الحدود القياسية للمواصفات

لذلك Nبد وأن نخضع ا�سماك المملحة المعروضة للبيع).١٢< الى%٦≥( المصرية
وقد أسفرت نتائج. با�سواق للفحوصات الدورية حتى نضمن س>مة ھذه ا�سماك المملحة

–٢.٤٢-٢.٧كتريولوجي عن أن متوسط عدد الميكروب المكور العنقودي الذھبي التحليل الب
أما متوسط العدد. جم في عينات الفسيخ والملوحة والسردين على التوالي/ خلية١٠لو٢.٦١

جم في عينات/ خلية١٠لو٢.٣٣– ١.٥٢– ٣.٢٩الكلي للبكتريا المختزلة للكبريت فقد كان 
على التوالي وقد تجاوزت أيضا حدود المواصفات المصرية الفسيخ والملوحة والسردين 

 من عينات الفسيخ فقط كانت ايجابية للميكروب٪١٢القياسية لLسماك المملحة كما أن 
القولوني البرازي أما بالنسبة للبكتريا الحمراء المحبة للملح والسالموني> والشيجل>
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 خلو جميع العينات التي تم فحصھا من ھذه والكولستريديم بوتيولينم فقد أسفرت النتائج عن
مما سبق يتضح أن الميكروبات العنقودية الذھبية والميكروبات المختزلة للكبريت. الميكروبات

 المملحة في ا�سواق تتعرض كما أن ا�سماكأھم الميكروبات التي تلوث ا�سماك المملحة
 المملحة في ا�سواق للفحوصات لبعض التغيرات الكيميائية لذا ننصح بان تخضع ا�سماك

.الكيميائية والبيكتريولوجية بصفة دورية

SUMMARY 
 

This study was carried out to evaluate chemically and bacteriologically 
the marketed salted fish in Mansoura. A total of 75 samples were 
collected randomly from Fesiekh, Melouha and Sardine (25 of each) 
from Mansoura markets. The samples were chemically and    
bacteriologically examined. The results revealed that the mean histamine 
levels in the examined samples were 21.5, 16.5and17.2 mg/100gm 
Fesiekh, Melouha and Sardine respectively and these results exceeded 
the permissible limit of histamine of the Egyptian Standard Organization 
in Fesiekh (≤ 20 mg/100gm). More over the mean TVBN in the 
examined samples were 21.9, 17.8and 18.4 mg/100gm of Fesiekh, 
Melouha and Sardine respectively. Concerning sodium chloride 
concentration in the examined salted samples the means were 7.3%, 
8.9% and 7.1% for Fesiekh, Melouha and Sardine respectively. These 
results were within the permissible limit (≥ 6% < 12%.). Meanwhile the 
bacteriological examination showed that the mean count of Staph. 
aureus in Fesiekh, Melouha and Sardine samples were 2.7, 2.42 and  
2.61 log10. c.f.u/gm respectively, which exceeded the Egyptian standard 
limits of Staph. aureus count in salted fish. Regarding sulphite reducing 
anaerobic bacteria their means were 3.29, 1.52 and 2.33 log10 c.f.u/gm 
which exceeded the Egyptian standard limits. In addition E. coli was 
present in 12% of Fesikh samples only, but red halophilic bacteria, 
salmonellae shigellae and Clostridium botulinum were not detected in 
any sample. From the mentioned above, we can conclude that the 
examined salted fish in the markets were exposed to chemical changes 
and bacterial contamination so the salted fish in the markets  must be 
examined chemically and bacteriologically frequently to ensure the 
safety of the  product. 
 

Key words: Fish, salted fish, S.aureus, anaerobes, histamine, TVBN. 
 

INTRODUCTION 
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Consumption of fish is recommended because it is a good source 
of high quality protein, minerals, vitamins and omega–3 polyunsaturated 
fatty acids. which have proved to protect consumers against coronary 
heart disease reducing arrhythmias and thrombosis (Kris–Etherton et al., 
2002), reducing the risk of heart attack and sudden death (Jarvinen et al., 
2006), lowering plasma triglyceride levels and reducing blood clotting 
tendency (Ismail, 2005) and high blood pressure (Harris, 1997). 
Moreover, the intake of fish has shown benefits in children's growth and 
in diseases such as rheumatoid arthritis (Rahman et al., 2008); 
psychiatric disorders and lung disease (Cerchietti et al., 2007). 

 

Salting is a method of preservation of fish and salted fish 
constitute an important part of the diet of great portion of consumers and 
have subjected to many risks (Kassem, 1996). Salting of fish develops a 
desirable flavor where presentation of fish by salting and fermentation 
could not be separated, since both were involved to a varying degree in 
most practical processes (Hobbs, 1987).  

 

Salted fermented fish as Fesiekh, Melouha and salted sardine are 
among the popular fish products available in Mansoura City such 
products could be consumed on large scale ring some occasions and 
feasts.  

The first stage of salting processes is the addition of salt to the 
raw fish. Then fish is stored in sealed barrels or containers at ambient 
temperatures. Fesiekh is a semi putrid form of salted and dried fish. The 
traditional process of preparing it is to dry the fish in the sun for som 
days before being preserved in salt. Melouha is prepared from a fresh 
water fish (El-Sheshnagui, 2006). Histamine amounts in fish depend on 
production date and increases by closing to expiration date of samples. 
For the safety of food and consumers protection from food borne 
diseases various organisms used as an index of sanitary quality of food 
products such as E. coli and staphylococci (Mousa, 1986). 

The shelf-life of processed fish should be longer than that of 
fresh raw products especially when stored anaerobically (Sofas, 1994). 
In Egypt, an outbreak of food intoxication has been recorded due to 
consumption of inadequate prepared salted fermented fish (Fesiekh) 
(Rakha, 1992). Pathogenic micro-organisms can contaminate fish 
products during production in fish processing factories (Hanna et al., 
2003). 

Sensory quality is influenced not only by microbial activity but 
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also by chemical substances such as salt preservative and biochemical 
changes in lipid composition during storage causing rancidity 
(Kaitaranata, 1982). 

Cl. perfringens has been implicated in many food poisoning 
outbreaks in American food (Wen and Maciane, 2004; Hosseini et al.,
2009). Salted fish is considered a public health hazard. In some instances 
salted fish in Egypt may be prepared under poor hygiene and unsafe 
conditions, which have been resulted in human illness (El-Sheshnagui, 
2006). Fish in its natural environment has its own micro- flora in the 
slime, on its body, in its gut and gills. These micro-organisms, as well as 
the enzymes in the tissues of the fish, bring about putrefactive changes 
in fish when it died. Furthermore, the micro-organisms generally present 
in the salt used for salting also contribute to the degradative changes in 
the fish (Essuman, 1992). In case of poor hygiene, the contamination of 
salted fish may increase due to the unsanitary procedures during 
processing and handling (Novotny et al., 2004). 

The chemical and bacteriological quality of salted fish (Fesiekh, 
Melouha and sardine) as the product must have salt concentration≥6%, 
free from the pathogenic bacteria and its toxins, the Red halophils.,
Clostridium botulinum and Escherichia coli. Also the counts of 
Staphylococcus aureus and total sulfited reducing anaerobic bacteria 
must be ≤102 c.f.u. /g. (EOSQC, 2010). So the aim of the present study 
was to assess the chemical quality of Fesiekh, Melouha and Salted 
Sardine exposed for sale in Mansoura markets in accordance to the 
Egyptian Organization for Standardization and quality control 
specifications (EOSQC, 2010), regarding of histamine, total volatile 
basic nitrogen, sodium chloride, Staphylococcus aureus, sulphite 
reducing anaerobic bacteria, red halophilic bacteria, salmonellae 
shigellae and Clostridium botulinum.

MATERIALS and METHODS 
 

A total of 75 samples of salted fish, 25 each of Fesikh, Melouha 
and Sardine were randomly collected from Mansoura markets and 
transferred directly to the laboratory. The skin and bones of the salted 
fish were removed and the muscle was comminuted using a sterile 
blender jar. The prepared samples were subjected to the following 
examination:                                
1 - Sensory evaluation. 
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2 - Chemical analysis: 
a. Determination of histamine was done using liquid chromatography 

as described by Beljaars et al. (1998) and AOAC (1990). 
b. Determination of total volatile basic nitrogen (TVBNmg/100gm) 

was done according to FAO (1980). 
c. Determination of sodium chloride content was done as described in 

Codex Stan (2005). 
 

3 - Bacteriological analysis: 
Decimal serial dilutions of samples were prepared and inoculated 

to differential reinforced clostridia medium (OXOID CM 149) and Baird 
Parker Agar (OXOID CM 275) by pour plate method for sulphite 
reducing anaerobic bacteria and Staphylococcus aureus count, 
respectively. 

The methods outlined by Karl (2005) was followed for detection 
and identification of red halophilic bacteria. 

Samples were examined also for the presence of Salmonella and 
Shigellae on X L D agar. Vibrio parahaemolyticus on TCBS agar, 
Clostridium botulinum on Reinforced Clostridial Medium and E.coli on 
Eosine methylene blue agar. 

Isolated bacteria were identified and confirmed biochemically as 
described by Harrigan (1998). 

Statistical analysis was carried out following the method 
described by Kirkwood (1989). 

 
RESULTS 

 
Table 1: The mean histamine, total volatile basic nitrogen and sodium 

chloride levels of the examined salted fish samples (n = 25 of 
each). 

 

Parameters 
Salted fish 

Histamine level 
(mg/100gm) 

TVBN 
(mg/100gm) 

Sodium chloride  
%

Fesiekh 20.5 
±2.2 

21.9 
±2.1 

7.3 
±0.8 

Melouha  16.5 
±1.8 

17.8 
±1.6 

8.9 
±0.9 

Sadine  17.2 
±1.9 

18.4 
±1.5 

7.1 
±0.6 

The permissible limits of histamine and TVBN ≤ 20 
 



Assiut Vet. Med. J. Vol. 57 No. 131 October 2011 

6

Table 2: Counts of Staphylococcus aureus and Sulphite reducing 
anaerobic bacteria in the examind salted fish samples (n = 
25 of each) 

 

Staphylococcus aureus 
(log10 c.f.u/g) 

Sulphite reducing 
anaerobic bacteria   

(log10 c.f.u/g) 
Bacteria 

 

salted fish 
Min Max 

Mean± 

SE 
Min Max 

Mean± 
SE 

Fesiekh 

( Mugil cephalus) 

1.27 4.53 
2.7 

±0.4 
1.73 1.73 

3.29 
± 0.70 

Melouha 

(Hydrocyons froskalii) 
1.3 3.93 

2.42 

± 0.23 
1.6 1.6 

1.52 
± 0.35 

Sardine 

(Sardina pilchardus) 
1.42 4.11 

2.61 

±0.27 
1.6 1.6 

2.33 
±0.6 

Table 3: Incidence of bacteria isolated from the examined salted                     
fish samples (n = 25 of each) 

 

Sardine (Sardina 
pilchardus) 

 

Melouha 
(Hydrocyons 

froskalii) 

Fesiekh 
( Mugil cephalus) 

%+ ve %ve+%+ ve 

Bacteria 
 

salted fish 

48 1240106015Staphylococcus 
aureus 

44 113695614Sulphite reducing 
anaerobic bacteria 

000000Red halophillic 
bacteria 

000000Clostridium 
botulinum 

0000123E-coli 
000000Salmonellae 
000000Shigellae 
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DISCUSSION 
 

Fish have been in an over whelping majority of the incidence of 
histamine poisoning, the so called Scombroid fish  so fish is the most 
commonly implicated in histamine poisoning (Rodriguez et al., 1994). 
Histamine production in fish and other foods is by the decarboxylation 
of histidine through a reaction catalyzed by the enzyme histidine 
decarboxylase. It is reported, however that the decarboxylation reaction 
results largely from the fermentation of fish which are a likely source of 
histamine (Ababouch et al., 1991). Table 1 showed that the mean 
histamine levels in the examined salted fish samples were 20.5, 16.5 and 
17.2 for Fesiekh, Melouha and Sardine samples respectively. These 
results (fesiekh) had been exceeded the Egyptian standard limit of 
histamine in salted fish (≤ 20 mg/100g). Higher results were reported by 
(Kassem, 1996; Gehad, 2005). Lower findings (18.3 mg/ 100 gm 
muscle) were recorded by Samaha et al. (1997) and higher finding also 
for sardine was stated by Riad (1997), who reported that the mean value 
of histamine level was 19.25 mg/ 100 gm muscle However, all the 
examined.  

 

The USA Food and Drug Administration (FDA), for instance 
established a hazard action level (HAL) of 50 mg/ 100g in tuna products 
based on the investigation of previous histamine poisoning outbreaks 
and the defect action level (DAL) of 20 mg/100 g. Peconek et al. (1997) 
indicated that during storage of salted herring at ambient temperature the 
increase of histamine content in their flesh. While Fonberg-Broczek      
et al. (2003), found that the histamine content increased in low-salted 
sampled up to 35 g/kg during the period of storage.  

 
Taylor et al. (1989) stated that histamine formation in fish can be 

prevented by proper handling and refrigerated storage. Hosseini et al. 
(2009) revealed that histamine amounts depend on the production date 
and increase by closing to expiration date of samples. Regarding TVBN 
in the examined salted fish, Table 1 showed that the mean levels in 
Fesiekh, Melouha and Sardine were 21.9, 17.8 and 18.4 mg/100gm, 
respectively Such increase may be partly attributed to the production of 
volatile basic compounds as ammonia (Galli et al., 1993). Nearly similar 
results were obtained by Acuff et al. (1984); Barile et al. (1985). These 
results exceeded the permissible limits of TVBV in Fesiekh on the other 
hand Table 1 showed that the mean salt percentages (sodium chloride 
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percentages) of the examined salted fish samples were 7.3, 8.9 and 7.1 
for Fesiekh, Melouha and Sardine respectively, which were within the 
permissible limit not less than 6% as recommended by EOSQC (2005). 
The current study was in agreement with Gimenez and Dalgarad (2004). 

 

Salt preserves fish by the removal of water from the flesh to a 
level that impedes microbial growth and enzymatic activities. The 
reduced use of salt results in uncontrolled fermentation. Under such 
conditions the fish muscle becomes ideal for the growth of pathogenic 
organisms and the product may decay within a short period. In situations 
where brine is reused a number of times, the chemical composition of 
the salt solution is altered (ICMSF, 1980). Products with high moisture 
content tend to deteriorate faster than drier products especially if the salt 
level is low (FDA, 2001).  

 

The above results showed an increase in histamine and TVBN 
levels, while sodium chloride contents were within the permissible limits 
according to EOSQC (2005). So the salted fish in the market must be put 
under continuous examination to ensure the safety of the salted fish and 
to exclude the hygienic product. 

 

Regarding bacteriological examination Table 2 revealed that the 
mean counts of Staph. aureus in Fesiekh, Melouha and Sardine samples 
were 2.7, 2.42 and 2.61 log10 c f u/g respectively, which exceeded the 
Egyptian standard limits of Staph. aureus count in salted fish. Presence 
of Staphylococcus aureus may be attributed to food handlers and 
equipment Forbes et al. (1998). Nearly similar results were recorded by 
Kassem (1996). Higher results were obtained by El-Kewaiey (2001). In 
addition higher results were stated by Basti et al. (2004). 

 

Table 2 showed that the mean counts of suplhite reducing 
anaerobic bacteria were (3.29, 1.52 and 2.33) log10 c f u/g Fesiekh, 
Melouha and Sardine samples respectively. The obtained results 
exceeded the Egyptian standard limits of sulphite reducing anaerobic 
bacteria count. 

Moreover red halophilic bacteria were not detected in all the 
examined samples (Table 2). Similar results were obtained by Krieg and 
Holt; (1984). Higher results were recorded by Gram and Huss (1996), 
they stated that fish products with high salt contents may spoil due to 
growth of halophilic bacteria. The red halophilic bacteria causes the pink 
slime on the surface of salted sigh which gradually spread leading to 
sigh degradation due to the active proreolytic enzymes produced by 
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bacteria, these bacteria belong to two genera of bacteria namely 
Halobacterium and Holococcus. Halobacterium is rod-shaped requiring 
at least 10-15% salt concentration for growth. Halococcus can thrive at 
5-10% salt content. Both genera are growing optimally at 37C° and 
produce red carotenoid pigments (Krieg and Holt 1984). 

 

In the present study salmonellae, shigellae and Clostridium 
botulinum were not detected in any sample which were in agreement 
with Basti et al. (2004) 

 

From the above results we can concolude that Staph. aureus, and  
sulphite reducing anaerobic bacteria are very important contaminats of 
salted fish from Mansoura markets, the processing methods of salting 
fish particularly Fesiekh could creat avenues for microbial infection and 
risks of food poisoning. This could be attributed to the microbiological 
status of additives used by different classes of factories using common 
salts of low quality and poor hygienic measures. Evisceration must be 
performed to minimize contamination of fish flesh. 
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