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__________________________________________________________________________________  
 ABSTRACT 
__________________________________________________________________________________  

 

Thirty samples of apparently healthy shellfish (30 each of 
baclawese "Tartufo di mare" and om EL-khloul "Donax trunculus 
anatinus" were randomly purchased from Port Said markets. The 
samples were examined for enumeration, isolation and 
identification of total coliforms, fecal coliforms and Escherichia 
coli before and after cooking technique. The incidence of positive 
fresh baclawese samples for total coliform, fecal coliform and 
Escherichia coli were 100% (30), 100% (30) and 20% (6), while 
that of fresh om EL-khloul samples were  100% (30), 100% (30) 
and 10% (3), respectively. Mean values of the total coliform 
counts were 2.4 X 106 and 1.8 X 105 MPN/100g of fresh 
baclawese and om EL-khloul respectively, while that of the 
cooked baclawese and om EL-khloul were 1.8 X 105, and 1.6 X 
104 respectively. Meanwhile, the mean values of the Escherichia 
coli counts were 3.7 X 102, 2.0X 103 and 9.5 X 101 MPN/100g in 
fresh baclawese, fresh om EL-khloul and salted om EL-khloul 
respectively. The numbers of coliform isolates were 52, 47 for 
fresh baclawese and, om EL-khloul and that of cooked samples 
were 14, 8 respectively. While in case of salted om EL-khloul 
numbers of coliform isolates was 28. The number of Escherichia 
coli isolates were 6, 3 and 3 for fresh baclawese and, om EL-
khloul and salted om EL-khloul samples respectively. The 
bacterial isolates in the examined samples were identified as 
Escherichia coli, Enterobacter cloacae, Enterobacter aerogenes, 
Citrobacter freundii, Citrobacter koseri, Klebsiella pneumonia 
and Klebsiella Ozaenae. The effect of cooking technique on 
coliforms and Escherichia coli in the examined samples were 
discussed.  
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تأثير الطھى بالحرارة علي الميكروبات القولونية وميكروب ا�يشيرشيا كو�ى المتواجدة في بعض
 العامة المأكو�ت البحرية وع%قتھا بالصحة

 نھلة طه قرشى

دراس����ة لتحدي����د م����دي ت����أثير الطھ����ى ب����الحرارة عل����ي الميكروب����ات القولوني����ة وميك����روب ا�ي����شيرشيا ك����و�ى ف����ي
ت���م فح���ص ث0ث���ون عين���ة ص���الحة ظاھري���ا والت���ي ت���م) البكل���ويز والخل���ول( المتواج���دة ف���ي بع���ض الم���أكو�ت البحري���ة

ن����ة بورس����عيد بھ����دف ع����د وع����زل الميكروب����ات القولوني����ة جمعھ����ا ع����شوائيا م����ن مح����0ت الم����أكو�ت البحري����ة بمدي
وميك��روب ا�ي��شيرشيا ك���و�ى المتواج��دة ف���ي ھ��ذه العين��ات قب���ل وبع��د الطھ���ى ب��الحرارة با�ض��افة ال���ى ت��اثير التمل���يح 
.عل����ى الخل����ول حي����ث ان����ه يمك����ن تناول����ه مملح����ا با�ض����افة ال����ى مناق����شة اثرھ����ذه الميكروب����ات عل����ي ال����صحة العام����ة

ا الك����ولي ف����ورم البرازي����ة وميك����روبن ن����سبة العين����ات ا�يجابي����ة للميكروب����ات القولوني����ة الكلي����ة،وأظھ����رت النت����ائج
(١٠٠ا�شري����شيا ك����و�ي كان����ت  %(١٠٠،)٣٠ (٢٠و)٣٠% ف����ي البكل����ويز الط����ازج عل����ي الت����والي بينم����ا)٦%

(٧٣¸٣٣كان�����ت  %(٥٣¸٣٠،)٢٢ (ص�����فرو)١٦% ت ف�����ي العين�����ات المطھي�����ة ب�����الحرارة بينم�����ا كان�����) ص�����فر%
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، الك���ولي ف���ورم البرازي���ة وميك���روب ا�شري���شيا ك���و�ي ف���ى ن���سبة العين���ات ا�يجابي���ة للميكروب���ات القولوني���ة الكلي���ة
(١٠٠الخل����������ول الط����������ازج  %(١٠٠،)٣٠ %(١٠،)٣٠ (١٦¸٧بينم����������ا كان����������ت)٣% %(١٣¸٣،)٥ %٤(

(ص���فرو %٦٣¸٣ل���ول الممل���ح وكان���ت الن���سب ف���ى الخ.عل���ى الت���والي ف���ي العين���ات المطھي���ة ب���الحرارة) ص���فر%
)(٦٠،)١٩ ك����ان متوس����ط الع����دد الكل����ي للميكروب����ات القولوني����ة الكلي����ة، الك����ولي. عل����ى الت����والى)٣%(١٠و)١٨%

س���ط الع���دد الكل���ي لميك���روب ا�شري����شيا ج���رام بينم���ا ك���ان متو١٠٠/ خلي���ة٩.٢X٢١٠، ١.٦X٤١٠ف���ورم البرازي���ة 
والخل�����ول الط�����ازج وذل�����ك ف�����ي عين�����ات البكل�����ويز ج�����رام١٠٠/ خلي�����ة٩.٥X١١٠و٣.٧X١٠٢،٢X١٠٣ ك�����و�ي

وت���م ع���د وت���صنيف العت���رات المعزول���ة فوج���د أن ع���دد عت���رات الميكروب���ات القولوني���ة.والخل���ول الممل���ح عل���ى الت���والي
 عل���ى الت���والي وك���ان٨&١٤ المطھ���ى ف���ي البكل���ويزو الخل���ول بينم���ا كان���ت الط���ازج الخل���ول ف���ي البكل���ويزو٤٧& ٥٢

 وذل����ك ف����ي عين����ات البكل����ويز الط����ازج والخل����ول الط����ازج٣&٣&٦شيا ك����و�ي ع����دد عت����رات ميك����روب ا�شري����
 وبت����صنيف ا�ن����واع المعزول����ة م����ن العين����ات موض����ع الدراس����ة وج����د ان العت����رات المعزول����ة.والممل����ح عل����ى الت����والي

، انتيروبكت�����ر كلواك�����ا، انتيروبكت�����ر ايروجين�����ز، س�����تروباكتر فرون�����داي، كان�����ت تنتم�����ى ال�����ى ا�شري�����شيا ك�����و�ي
 عزل���ت فق���ط م���ن كلب���سي0 نيموني���ابينم���ا، البكل���ويزو الخل���ول ف���ى ك���0 م���ن اكتر ك���وزيراي، كلب���سي0 اوزين���ىس���تروب
وت���م مناق���شة ت���اثير المع���ام0ت الحراري���ة عل���ي الميكروب���ات القولوني���ة وا�شري���شيا ك���و�ي المتواج���دة ف���ي.البكل���ويز

.عينات المأكو�ت البحرية موضع الدراسة
___________________________________________________________________________  
 

Key words: baclawese, om EL-khloul. Escherichia coli, Enterobacter cloacae, Enterobacter 
aerogenes, Citrobacter freundii, Citrobacter koseri, Klebsiella pneumonia and Klebsiella Ozaenae. 

___________________________________________________________________________  
 

INTRODUCTION 
 

Shellfish is one of the most important 
and beneficial diets to consumer due to their 
highly palatability and digestibility, their 
poorness in fat and their rich in vitamins, 
mineral and omega 3 polyunsaturated fatty 
acid which is not produced within the body 
and reduce the risk of heart diseases and 
atherosclerosis Simopoulos (1997); 
Umemura et al. (2000); Smith (2005).  
 

Bivalve shellfish use a filter feeding 
mechanism that filters water from their 
environment. If the water contains bacteria, 
viruses or other contaminates, these filter 
feeding organisms can accumulate toxins and 
concentrate bacteria within their bodies. The 
diseases found in the shellfish may be passed 
on to humans if the shellfish are consumed 
(Ghislaine et al., 2010).  
 

Coliform is a group of bacteria inhabit the 
intestinal tract of warm blooded animals 
including man. Some species of them are 
opportunistic pathogens responsible for a 
wide range of infections while many other 
species of them are normally free living 
saprophytic. These bacteria are Gram-
negative, aerobic and facultative anaerobic 
bacteria, non spore forming and rod shaped, 
motile by flagella except Klebsiella (non 

motile), capable of fermenting lactose with 
the production of acid and gas includes 
Escherichia, Klebsiella, Enterobacter and 
Citrobacter (Greenberg and Hunt, 1985; 
FAO, 1992; Hitchins et al., 1998; FDA, 
2002) 
 

The health problem of coliform group 
depends upon the production of different 
toxin and colonization factors. The 
enterotoxigenic strains of Klebsiella,
Escherichia, Enterobacter, and Citrobacter 
have been isolated from infants and children 
with acute gastroenteritis. These toxins are 
heat labile and heat stable types and have 
other properties in common with Escherichia 
coli toxins. The endotoxins of most coliforms 
show a bacteraemia in human characterized 
by fever; vital organs hypo perfusion, 
depletion of complement, hypotension, 
irreversible shock and death. Coliforms 
rarely cause extra- intestinal diseases as 
bacteraemia and meningitis unless host 
defense is compromised (Guentzel, 1982; 
APHA, 1984). 
 

The most virulent and major enteric 
pathogenic group particularly in developing 
countries was enterovirulent Escherichia coli 
group (EEC) which implicated in foodborne 
illness and includes entertoxigenic 
Escherichia coli (ETEC), enteropathogenic 
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Escherichia coli (EPEC), enterohemorrhagic 
Escherichia coli (EHEC) and enteroinvasive 
Escherichia coli (EIEC) (Hitchins et al.,
1998; FDA, 2002). These groups have been 
incriminated in many cases of food borne 
disease outbreaks, travelers, diarrhea, 
infantile diarrhea and colibacillosis in adults.  
 
Foodborne hazards are still of great concern 
for human health and in particular the risks 
connected with shellfish and seafood 
consumption continue to be important in 
developing and developed countries despite 

the advances in technology, changes in food 
processing, and packaging (Feldhusen, 2000; 
Egli et al., 2002). 
 
The objectives are to evaluate the effect of 
cooking on coliforms count and Escherichia 
coli in baclawese "Tartufo di mare" and 
effect of cooking and salting om EL-khloul 
"Donax trunculus anatinus" besides the study 
of their public health significance in Port-
Said city.     

 

Om EL-khloul        Baclawese 
 "Donax trunculus anatinus" "Tartufo di mare" 

 

MATERIALS and METHODS 
 
1: Samples collection: 

 A total of 60 apparently healthy 
samples of shellfish (30 each of baclawese 
"Tartufo di mare" and om EL-khloul "Donax 
trunculus anatinus" were randomly collected 
from Port Said markets. All specimens were 
prepared, treated and examined within 4 
hours of collection. In case of baclawese the 
samples were divided into 2 parts; the 1st 
part directed to counting, isolation and 
identification of coliforms and Escherichia 
coli. The 2nd part was cooked before the 
bacteriological examination. While In case of 
om EL-khloul the samples were divided into 
3 parts; the 1st part directed to counting, 
isolation and identification of coliforms and 
Escherichia coli. The 2nd and the 3rd part 
were cooked and salted before the 
bacteriological examination. 

 

2: Bacteriological examination:  
2-1: Preparation of the samples: 
 

The meat and liquor of each sample was 
homogenized, and 10 g were drawn off into a 
sterile dilution cup and blended for 2 min in 
sterile phosphate buffer dilution water to 
yield 1:10 dilution of sample. Then serial 
dilution was prepared using sterile phosphate 
buffer dilution water according to (FDA, 
2002). 
 
2-2: Presumptive test for coliforms:   
Five tubes each containing 10 ml of sterile 
lauryl tryptose broth (Difco) with Durham's 
tubes, were inoculated with 1ml from each of 
the original dilution. Inoculated tubes were 
thoroughly mixed before being incubated at 
35°C for 48 hours. The inspection was done 
after 24 and 48 hours incubation for positive 
gas production (FDA, 2002). 
 
2-3: Probable number of total coliforms: 
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Each positive LT tube was gently agitated 
then loopful of suspension was transferred to 
tube of brilliant green bile broth 2% (BGB) 
containing inverted Durham's tube. All tubes 
were incubated at 35°C for 48 ± 2 hr and 
examined for gas production. Enumeration of 
total coliforms was applied by using table of 
most probable number (MPN) based on 
combination of confirmed gassing LT tubes 
for 5 consecutive dilutions and the results 
were reported for 100 g of each sample. 
 

2-4: Probable number of fecal coliforms: 
Gentle agitation of each gassing LT tube was 
done and a loopful of the suspension was 
transferred to tube of EC medium containing 
inverted Durham's tube. All broth tubes were 
incubated at 44.5 ± 0.2°C for 48 ± 2 hr. The 
presence of gas in EC medium was 
considered to be confirmed evidence of the 
presence of fecal coliform bacteria in the 
shellfish sample. Enumeration of fecal 
coliforms was applied by using table of most 
probable number (FDA, 2002). 
 

2-5: Enumeration of Escherichia coli:
A loopful of suspension from gassing EC 
medium tubes was streaked onto Levine's 
Eosin-Methylene Blue agar plate and 
iincubates at 35°C for 18-24 hr. Typical 
colonies with a dark center or a metallic 
sheen were selected, streaked for purity on 
nutrient agar, and incubated for 24 h at 35°C. 
Enumeration of Escherichia coli was applied 
by using table of MPN based on proportion 
of EC medium tubes in 5 consecutive 
dilutions which shown to contain Escherichia 
coli according to (FDA, 2002). 
2-6: Biochemical identification of the 
isolates: 
Pick three typical colonies from each agar 
plate and transfer to plate count agar (PCA) 
slants tube and incubate at 35°C for 18-24 hr. 
All PCA slants were directed to 
morphological and biochemical identification 
according to Holt et al. (1994) and Farmer 
(1995). 
3: Statistical methods: 
One-Way ANOVA test was performed on 
the parameter studied to describe data using 
Statistical Package for Social Scientists 

(SPSS) for windows 16.0 (SPSS Inc., 
Chicago, IL, and USA). Correlations 
between total coliform, fecal coliform and 
Escherichia coli counts based on the 
examined samples of baclawese "Tartufo di 
mare" and om EL-khloul "Donax trunculus 
anatinus" in relation to cooking and salting 
technique. Significant differences in 
parameters analyzed. P value was considered 
significant if less than 0.05 and 0.01 at 95% 
and 99% respectively (SPSS, 2007). 

 
DISCUSSION 

 
Marine bivalve like baclawese and om EL-
khloul are globally important food resources. 
They are particularly important in developing 
countries; mostly because they are easily 
collected in shallow areas and have high 
nutritional value. These species are sedentary 
and filter-feeding which favor 
bioaccumulation of microorganisms, which 
make them frequently involved in outbreaks 
of gastroenteritis (Sockett et al., 1985; 
Potasman and Odeh, 2002). 

Members of the coliform groups are referred 
as general indicator microorganisms to 
measure the potential presence of enteric 
pathogens (for example Escherichia coli) in 
foods, besides the measuring of fecal 
contamination of the food products and the 
sanitary condition in the food-processing 
environment (Greenberg and Hunt, 1985; 
APHA, 1992; FAO, 1992). 

The results in Table 1 revealed that the  
incidences of positive fresh baclawese 
samples for total coliforms, fecal coliforms 
and Escherichia coli were 100% (30), 100% 
(30) and 20% (6) respectively. While that of   
om EL-khloul were 100% (30), 100% (30) 
and 10% (3) respectively (Table 2). The 
incidence of positive samples for coliforms 
was higher than the results recorded by Betty 
et al. (2008) but that of Escherichia coli was 
lower than those recorded by them. The high 
incidence of positive samples may be due to 
the water is highly contaminated by shipping 
and untreated sewage. Also may be attributed 
to the unsanitary conditions during the 
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collection and transportation of baclawese 
and om EL-khloul. 
 
The mean values of the total coliforms, fecal 
coliforms and Escherichia coli counts in 
fresh baclawese were 2.4 X 106 , 2.3 X 105

and 3.7 X 102 (MPN/100g) while in case of 
om EL-khloul were 1.8 X 105 ,8 X 103 and 2 
X 103 (MPN/100g) respectively (Tables 1 
and 2). These results agreed with the results 
recorded by Carlos et al. (2007). On the other 
hand, our results were higher than that 
recorded by Hood et al. (1983); Humphey 
and Gawler (1986) and Colakoglu et al.
2010). Meanwhile the higher counts of fecal 
coliform and Escherichia coli may be 
attributed to recent fecal contamination 
(Caplenas and Kanarek, 1984; Greenberg and 
Hunt, 1985; APHA, 1992; FDA, 2002). 

Regarding to the effect of cooking process on 
total coliforms, fecal coliforms and 
Escherichia coli presented in Table 1. It is 
evident that the incidences of positive cooked 
baclawese samples for total and fecal 
coliforms and Escherichia coli were 73.33% 
(22), 53.30% (16) and 0.00% (0.00) 
respectively. On the other hand the mean 
values of the total, fecal coliforms and 
Escherichia coli counts were 1.8X105,
5.6X103 and 0.00 for cooked baclawese 
respectively. While in case of the examined 
cooked om EL-khloul the incidence of 
positive samples decreased to 16.7% (5), 
13.3% (4) and 0.00% (0.00) respectively 
(Table 2). The salting effect revealed that the 
percentage of the examined positive salted 
om EL-khloul samples were 63.3 % (19), 60 
%( 18) and 10 %( 3) for total coliforms, fecal 
coliforms and Escherichia coli respectively. 
The mean values of the total, fecal coliforms 
and Escherichia coli counts were 3.5X104,
9.2X102 and 9.5X101 MPN/100g under effect 
of salting technique respectively results 
showed that the cooking process either in 
baclawese or om EL-khloul reduced the total 
and fecal coliforms and Escherichia coli 
counts to a different levels. This reduction 
effect agrees with the result recorded by 
Desmarchelier and Grau, (1997) and Yilmaz 
et al. (2005). This reduction was impossible 

to eliminate all forms of coliforms (Jay, 
1978). 
 
Statistically by using one way ANOVA test, 
a highly significant relationship between the 
counts of each of total and fecal coliforms 
and Escherichia coli recovered from fresh 
baclawese and om EL-khloul samples with 
that of the cooked samples. On the other 
hand, the relationship between cooking and 
salting technique in case of EL-khloul 
showed a significant relationship. This means 
that cooking technique was more effective 
and more efficient than salting technique in 
reduction effect (Yilmaz et al., 2002). 
 
The obtained results in Table 3 showed that 
the number of coliforms isolates of fresh 
baclawese and om EL-khloul were 52, and 
47 respectively. In case of cooked samples, 
the isolates were reduced to 14, and 8 for 
baclawese and om EL-khl oul repectively.
The number of isolates in case of salted om 
EL-khloul was more than the number in the 
cooked om EL-khloul. This mean cooking 
technique was more effective and more 
efficient than salting technique. The 
coliforms organisms recovered from the 
examined baclawese samples were identified 
as Escherichia coli, Enterobacter cloacae, 
Enterobacter aerogenes, Citrobacter 
freundii, Citrobacter koseri, Klebsiella 
pneumonia and Klebsiella Ozaenae. While in 
om EL-khloul, the isolates were Escherichia 
coli, Enterobacter cloacae, Enterobacter 
aerogenes, Citrobacter freundii, Citrobacter 
koseri and Klebsiella pneumonia. Our results 
come in agreement with the result recorded 
by Gulsen et al. (2008). The main and 
important isolate found in fresh and treated 
samples was Escherichia coli. On the other 
hand Citrobacter freundii and Citrobacter 
koseri found only in total coliform and this 
may be attributed to that these group of 
microorganisms cannot tolerate high 
temperature but fecal coliform as 
Enterobacter cloacae and Enterobacter 
aerogenes can tolerate and considered 
thermotolerant organisms (Caplenas and 
Kanarek, 1984). The reduction in the number 
of isolates was more in cooking than in 
salting technique and this agrees with the 
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result recorded by Zahra et al. (1985) who 
showed that coliforms were easily killed and 
decreased markedly after heat treatment but 
heating process was not enough to ensure the 
safe eating quality (Bayhan et al., 1990) and 
impossible to eliminates all forms of 
coliforms (Jay, 1978). In conclusion, to 
increase the safety of Shellfish and decrease 
their coliforms loads and prevention the 
infections by these microorganisms to the 
consumers, a groups of measurement should 
be attempt such as removal the source of 
pollution as fecal contamination and sewage 
water and good sanitary condition during 
collection and transportation. Besides the 
equipment and utensils used for collection 
and transportation must be clean. sufficiently 
cooking of Shellfish and prevent the post 
cooking cross contamination and prohibiting 
people who are ill from working in food 
operations and strictly prevention the 
consumption of insufficient cooked Shellfish 
specially in compromised hosts reduce the 
consumers health problem.  
 

REFERENCES 

APHA "American Public Health Association" 
(1984): Compendium of Methods for 
the Microbiological Examination of 
Foods, 2nd Ed. Amer. Public Health 
Assn., Washington, D.C., p. 99-111. 

APHA "American Public Health Association" 
(1992): Compendium of Methods for 
the Microbiological Examination of 
Foods, 3rd Ed. Amer. Public Health 
Assn., Washington, D.C. 

Bayhan, A.; Abbasoglu, U. and Yentür, G. 
(1990): Ankara'da tüketilen izgara 
köftelerinin halk sagligi yönünden 
arastirilmasi. Gida, 15 (4): 235-243. 

Betty, C.; Ann, S.H. and Bodil, H. (2008): 
Fecal contaminants in edible bivalves 
from Maputo Bay, Mozambique. 
Seasonal distribution, pathogenesis and 
antibiotic resistance. The Open 
Nutrition Journal, 2: 86-93. 

Caplenas, N. and Kanarek, M. (1984): 
Thermotolerant non-fecal source 
Klebsiella pneumoniae: Validity of the 

fecal coliform test in recreational 
waters. Am. J. Public Health. 74: 1273-
1275. 

Carlos, J.A.; Campas, R. and Cachola, A. 
(2007): Faecal coliforms in bivalve 
harvesting areas of the Alvor Lagoon 
(Southern Portugal): influence of 
seasonal variability and Urban 
Development.  Environ moni Assos, 
133: 31-41.  

Colakoglu, F.A.; Ormanci, H.B.; Kunili, I.E. 
and Colakoglu, S. (2010): Chemical 
and microbiological quality of the 
Chamelea gallina from the southern 
coast of the Marmara sea in Turkey. 
kafkas Univ Vet Fak Derg, 16(suppl-A) 
153-158. 

Desmarchelier, P. and Grau, F. (1997): 
Escherichia coli. Foodborne 
Microorganisms of Public Health 
Significance. A.D. Hocking, G. Arnold, 
I. Jenson, K. Newton and P. Shuterland 
(ed.). pp 231-264-. Australian Institute 
of Food Science and Technology Inc., 
Sydn 

Egli, T.; Koster, W. and Meile, L. (2002): 
Pathogenic microbes in water and food: 
changes and challenges. FEMS 
Microbiol. Rev. 26: 111-112. 

FAO "Food and Agriculture Organization" 
(1992): Escherichia coli and other 
coliforms. Manual of Food Quality 
Control. 4. Rev.1- Microbiological 
Analysis. Food and Agiculture 
Organization of the United Nation, 
Rome, Italy, Chap. 3 pp 13-26.  

Farmer, J. (1995): Enterobacteriaceae:
introduction and identification. In 
Manual of Clinical Microbiology, 6th 
Edn (Murray. P.R., Baron, E.J., Pfaller, 
M.A., Tenover, F.C. and Yolken, R. H., 
Eds), pp. 438-439. ASM Press, 
Washington, Dc.

FDA "Food and Drug Administration" 
(2002): Enumeration of Escherichia 
coli and the coliform bacteria.  
Bacteriological Analytical Manual 
Online. Food and Drug Administration, 
Center for Food Safety and Applied 
Nutrition. Chap. 4. 



2012 April 133.No58.Vol.J.Med.Assiut Vet

234 
 

Feldhusen, F. (2000): The role of seafood in 
bacterial foodborne diseases. Microbes 
Infect; 2: 1651-1660. 

Ghislaine, R.; Laura, M. and Thomas, C. 
(2010): Microbiological effectiveness 
of disinfecting water by boiling in 
Rural Guatemala. Am. J. Trop. Med. 
Hyg. 82(3): 473–477. 

Greenberg, A. and Hunt, D. (1985): 
Laboratory Procedures for the 
Examination of Seawater and Shellfish, 
5th Ed. The American Public Health 
Association, Washington D.C. 

Guentzel, N. (1982): Escherichia, Klebsiella, 
Enterobacter, Serratia, Citrobacter and 
Proteus. Chap. 26. In Medical 
Microbiology, 4th Ed. Online. Samuel 
baron, M. D. (Ed.). University of Texas 
Medical Branch. Washington D.C. 

Gulsen, A.; Mine, C. and Pelin, S. (2008): 
Indicator and other bacteria in striped 
Venus and wedge clam from the 
northern coast of the sea of Marmara, 
Turkey". Journal of Shell fisheries 
Research 27(4): 783-788. 

Hitchins, A.; Feng, P.; Watkins, W.; Rippey, 
S. and Chandler, L. (1998): 
Escherichia coli and the coliform 
bacteria. Ch. 4. In Food and Drug 
Administration, Bacteriology 
Analytical Manual 8th Ed. (Revision, 
A.), CCD-Rom version). R.L. Merker 
(Ed.). AOAC International, 
Gaithersburg MD. 

Humphey, T.J. and Gawler, A.H.L. (1986): A 
rapid and simple method for the 
detection and enumeration of 
Escherichia coli in cleansed shellfish. J. 
Hyg. Camb. 97: 273-280. 

Holt, J.; Krieg, N.; Smeath, P.; Staley, J. and 
Williams, S. (1994): Bergey's Manual 
of Determinative Bacteriology, 9th Ed. 
Williams and Wilkins, Baltimore, MD.  

Hood, M.A.; Ness, G.E. and Blake, N.J. 
(1983): Relationship among faecal 
coliforms, Escherichia coli and 
Salmonella spp. in shellfish. Applied 
and Environmental Microbiology 45 
(1): 122-126. 

Jay, J. (1978): Modern Food Microbiology, 
2nd Ed. D. Van Nostrand Company, 
New York.  

Potasman, I. and Odeh, M. (2002): 
Infectious outbreaks associated with 
bivalve shellfish consumption: a world 
wide perspective. Clin Infect Dis; 35: 
921-928. 

Simopoulos, A. (1997): Essential fatty acids 
in health and chronic diseases. Food 
Rev. Intern. 13: 623-631. 

Smith, E. (2005): The Science of 
Healthy Eating; The role of 
shellfish. SAGB Annual 
Conference. Fishmongers, Hall, 
London Bridge London 
EC4R9EL. 

Sockett, P.N.; West, P.A. and Jacob, M. 
(1985): Shellfish and public health. 
PHLS Microbiol Digest 2: 29-35. 

SPSS (2007): Statistical Package for Social 
Sciences for Windows 16. SPSS Inc., 
Chicago, IL, and USA. 

Umemura, U.; Ishimo, M.; 
Watanable, S.; Iso, H.; 
Shimamoto, T.; Koike, K.; 
Kobayashi, T. and Iida, M. 
(2000): Effects of intake of fish 
rich in n-3 polyunsaturated 
fatty acid on serum lipids, 
serum fatty component and 
hemostatic factors. Journal of 
Japanese Society of Nutrition 
and Food Science (Nippon Eiyo 
Shokuryo Gakkaishi) 53(1):1-9.  

Yilmaz, I.; Arici, M. and Gümü, T. (2005): 
Changes of microbiological quality in 
meatballs after heat treatment. 
European Food Research and 
Technology. 221 (3-4): 281-283. 

Yilmaz, I.; Yetim, H. and Ockerman, H. 
(2002): The effect of different cooking 
procedures on microbiological and 
chemical quality characteristics of 
Tekirdag meatballs. Nahrung 46 (4): 
276-278. 

Zahra, M.; Helmy, Z. and Musleh, R. (1985): 
Bacteriological flora of meat and meat 
products. Zentralbl. Mikrobiol. 
140(10): 55-58.  

 


