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SUMMARY 
 

Forty random table chicken eggs samples (20 each of “brown” and 

“balady” eggs) were collected from different groceries and supermarkets at 
Damietta City. The collected samples were submitted to analysis for isolation of 
viable moulds and qualitative detection of aflatoxin (AFs) residues. The 

isolation of moulds revealed that 3 (15%) and 20 (100%) mould species 
belonging to three genera were isolated from examined samples respectively. 

Aspergillus was the less prevalent genus encountered comprising 5% while; 
Trichophyton comprised 10% in table eggs “brown”. Otherwise, Cladosporium 
was the most prevalent genus encountered comprising 80% while; Aspergillus 

comprised 20% in table eggs “balady”. On the other hand, different percentages 
of aflatoxin contamination AFB1 (45%), AFB2 (20%) and AFG2 (15%) were 

detected in table eggs “brown” samples. While, lower percentage of AFB2 
(10%) was detected in table eggs “balady” although AFB1, AFG1 and AFG2 
were failed to detectable in the same samples. The obtained results and public 

health implications and suggestive measures for improving table chicken eggs 
were discussed. 

INTRODUCTION 

Avian eggs are familiar, versatile, nutritious economical and quick and easy to prepare 

food, as they provide a unique well balanced source of nutrients for persons of all ages. 
Moreover, their high quality, low caloric value and ease of digestibility make eggs 

valuable in many therapeutic diets for adults Burley & Vadehra (1989) and Bufano 
(2000). Worldwide, there are two kinds of eggs produced, primary or chicken eggs and 
other eggs (excluding hens). Chicken eggs production is the most significant, amounting 

to 91-96% of worldwide totals during 1961-2001. Also, is a large-scale activity, more 
important commercially than production of other types of eggs. In 2001, poultry 

production in Egypt and other middle-income countries totaled 37.5 million tons, 
compared with 29.3 million tons in high-income countries and only 3.6 million tons in 
low-income countries. Egypt's poultry industry is highly dependent on feed imports, 

with a dependency rate approaching 100 percent for soybean and 48 percent for yellow 
corn. In the early 21st century, Egypt like many other middle-income countries faces the 

potential challenge of greater liberalization under the World Trade Organization 
(WTO), and the efficiency of its domestic poultry industry will influence domestic 
consumers, producers, and exporters competing to sell either products or intermediate 

inputs into this growing market Fawzi (2003). 
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Both man and animals live under a certain degree of “biological hazard” from natural 
toxicants that occur in food and foodstuffs Crosby (1969); Armbrecht (1971); Allam 
et al. (1999-a; 1999-b & 2002) and Abdelhamid et al. (2002). 

Naturally occurring toxins such as mycotoxins pose profound challenges to food safety 
widespread in many countries, especially in tropical and subtropical regions where 
temperature and humidity conditions are optimum for growth of moulds and production 

of toxins, so they are found in a wide variety of agricultural products (such as corn, 
wheat, soybean, barley and rice) FAO (1991), and animal feeds as well as meat 
products and chicken products including eggs, as a result of carry over from 

contaminated animal feed Mossel & Shennan (1976); Blunden et al. (1991); Moustafa 

(1994); Adams and Moss (1995); Orriss (1997); Palli et al. (1999); Sayed et al. 

(2000); Takahashi-Ando et al. (2004); Cavaliere et al. (2006) and Trucksess et al. 
(2006). Mycotoxins contamination of food and feeds remains a worldwide problem, the 
United Nation Food and Agriculture Organization (FAO) has estimated that up to 25% 

of the world’s food crops are significantly contaminated with mycotoxins Jelinek et al. 
(1989); Smith et al. (1994) and WHO (1999). Mycotoxins are unavoidable food 

contaminants even when good agricultural practices are applied. Crop transfers through 
international trade have made aflatoxins contaminated food a worldwide problem Sherif 
(2003). 

Nowadays the main mycotoxins of interest are aflatoxins (AFs), ochratoxins, 
trichothecenes, zearalenone, fumonisins, ergot alkaloids and deoxynivalenol Hussein & 

Brasel (2001); Bhat & Vasanthi (2003) and Cleveland et al. (2003).  AFs are a group 

of polyketide-derived furanocoumarins, with at least 16 structurally related toxins that 
have been characterized. These toxins are produced by a number of different 
Aspergillus species CAST (1989); FAO (1991); Abdelhamid (1993); Goto et al. 

(1996); Klich et al. (2000); Ito et al. (2001) and Peterson et al. (2001). However, in 
the agriculture commodities, they are primarily produced by Aspergillus flavus and 

Aspergillus parasiticus. There are four major AFs (AFB1, AFB2, AFG1, AFG2) all of 
which occur naturally Anonymous (1998) AFB1 is the most commonly occurring of 
the mould producing compounds Bhat & Miller (1991) and Brera et al. (1998). AFB1 

has been included in category 1A of active carcinogenic compound IARC (1993). 
Meanwhile, AFB1 had assumed the biosynthetic precursor of the other aflatoxins 

Dutton et al. (1985). Other significant member of the AF family, M1 and M2 are 4-
hydroxy derivatives of AFB1 and AFB2 respectively. The crud AFs are heat tolerant 
(melting point up to 250 °C) and their breakdown during cooking or processing is 

almost unlike Fink (1989), these toxins were found in the food in spite of disappearing 
fungal organisms Mislivec (1981); Fraizer (1983) and Macdonald & Castle (1996). 

In Egypt, the increased demand of animal protein presents a serious problem and among 
the planned projects to resolve such problem is the concentration on poultry industry as 
a rapid and more economic source of protein (meat and eggs). Freshly laid eggs are 

generally sterile, however they may constitute, if contaminated, a public health hazard, 
leading to losses from economic point of view through spoilage. Although foodborne 
hazards may be of physical, chemical or microbiological origin, there is currently 

widespread classification that microbial foodborne hazards represent the greatest risk to 
consumers Hafez (1999). Sources of this contamination are numerous as egg may be 

infected before it is laid, also outside eggs by faecal matter, the lining of the nest, wash 
water if the eggs are washed, handling and perhaps by the material in which eggs are 
packed Board & Fuller (1994) and Cox et al. (2000). Furthermore, according to the 
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Centers for Disease Control and Prevention (CDC), eggs are responsible for an 
estimated 230,000 case of foodborne illness each year Bufano-Nancy (2000). 

Researchers from USDA Division of Epidemiology and Surveillance have articulated 
that the ingestion of mycotoxin-contaminated animal-based food products could pose a 

concern to public health Hollinger & Ekperigin (1999). Mycotoxins occur in small 
amount in the foods, however their continuous intake even in microdoses can result in 

their accumulation in the human and animal bodies, during the long term consumption 
which can cause a variety of ill effects in humans from allergic responses to 
immunosuppression and cancer, probably underestimates the effect of mycotoxins as a 

cause of human mortality Varman & Evans (1991); El-Shinawy et al. (1994); 
Ramasatry et al. (2000); Pitt (2000) and Kovacs (2004). 

To secure the safety of foodstuffs, regular monitoring of mycotoxin is necessary. For 
this purpose the following work is to provide a qualitative overview about aflatoxin 
residues in marked table chicken eggs. 

MATERIAL AND METHODS 

Sampling:  

A total of 40 random table chicken eggs samples, representing 20 of each of table eggs 
“brown” and table eggs “balady”, were collected from different groceries and 

supermarkets at Damietta City. The samples were labeled and taken to the laboratory 
then kept in refrigeration till analysis: 

1. Isolation of viable mould: using Sabouraud’s dextrose agar (Mislivec et al., 

1992). The isolated fungi were identified according to different guidelines 
adopted by Raper and Thom (1949); Raper & Fennel (1965); Domasch et al. 
(1980) and Nirenberg (1989). 

2. Mycotoxin analysis: qualitative detection of aflatoxins was adopted by the 
technique described by Jonsy et al. (1995) and Truksess (2000). 

RESULTS AND DISCUSSION 

Table, (1): Prevalence of isolated moulds in examined table eggs 

“brown” and table eggs “balady” samples (n= 20 each): 

Table eggs “balady” 

(20 sample) 
Table eggs “brown” 

(20 sample) 

Types of isolates 
Positive samples Positive samples 

% No. % No. 

20.00 4.00 5.00 1.00 1- Aspergillus  spp. 

80.00 16.00 00.00 00.00 2- Cladosporium spp. 

00.00 00.00 10.00 2.00 3- Trichophyton spp. 

100.00 20.00 15.00 3.00 total 

It is noticeable from the results outlined in table 1 that, 1 (5%) and 2 (10%) mould 
species belonging to Aspergillus and Trichophyton genera were presented in examined 

samples of table eggs “brown” respectively. While,  4 (20%) and 16 (80%) mould 
species belonging to Aspergillus and Cladosporium genera were presented in examined 
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samples of table eggs “balady” respectively. As the mould quality reflects the care with 
which eggs were produced, handled and stored APHA (1992). Otherwise, different 
types of moulds were isolated by several investigators as, El-Essawy et al. (1989); 

Bekhit et al. (1992); Aman et al. (1993); Hassan (1995); Martins et al. (1998) and 
Abdel-Latif (2001) these moulds including, Penicillium, Cladosporium, Aspergillus, 

Alternaria alternata, Mucor and Rhizopus genera from examined avian eggs. 

Table, (2): Incidence of aflatoxins (AFs) residues in examined table 
eggs “brown” and table eggs “balady” samples (n= 20 each): 

Table eggs “balady” 

 (20 sample) 

Table eggs “brown” 

 (20 sample) 

Types of aflatoxins 
Positive samples Positive samples 

% No. % No. 

00.00 00.00 45.00 9.00 1- AFB1 

10.00 2.00 20.00 4.00 2- AFB2 

00.00 00.00 00.00 00.00 3- AFG1 

00.00 00.00 15.00 3.00 4- AFG2 

10.00 2.00 80.00 16.00 total 

Table 2, showed that the incidence of AFs (B1, B2 and G2) residues in examined 
samples of table eggs “brown” were 9 (45%); 4 (20%) and 3 (15%) respectively. 
Although, our findings failed to detect AFG1 in the same samples.  While, two out of 20 

(10%) table eggs “balady” samples were contaminated only with AFB2. Indeed, these 
toxins were found in the food in spite of disappearing fungal organisms Mislivec 
(1981); Fraizer (1983) and Macdonald & Castle (1996). As regard to AFs residues 

Stoloff & Trucksess (1978) recorded lower result (0.89%) contaminated with AFB1. 
Whereas, different results for AFB1 residues in chicken eggs was recorded by Oliveira 

et al. (2000 & 2003) and Pandey & Chauhan (2007). Moreover, higher result was 
found by Hassan (1995) that 1 (4%) of table eggs “balady” samples was contaminated 
with AFG2. On contrary, our findings failed to detect neither AFB1 nor, AFG1 nor, 

AFG2 in table eggs “balady” samples. 

From the above achieved findings, it could be noticed that table eggs “balady” have a 
best quality to some extent  in comparison to table eggs “brown”. But, it needs more 

care during producing, handling and storing to minimize mould contamination to 
safeguard human from being infected. Unfortunately, the highest aflatoxins 

contamination in table eggs “brown” gave indication for poor conditions during 
producing, handling and storing, exhibit a wide array of hazardous impacts on animal 
and human health. 

Regarding the public health significance, mycotoxins attract worldwide attention 
because of the significant associated with their impact on human health, animal 
productivity and trade CTA (1997). Exposure to mycotoxins can produce both acute 

and chronic toxicities ranging from death to deleterious effects on the central nervous, 
cardiovascular, pulmonary and digestive systems. Mycotoxins may also be 
carcinogenic, mutagenic, teratogenic and immunosuppressive. The ability of some 

mycotoxins to compromise the immune response and consequently, to reduce resistance 
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to infectious diseases is now widely considered to be the most important effect of 
mycotoxins particularly in developing countries FAO (2001).  

Aflatoxins, were considered as hepatotoxin and hepatocacinogens in man and different 
animal species, Krishnamachari et al. (1975); Mirocha (1983); Varman & Evans 

(1991); Raisuddin et al. (1993) and Berera (1998). Those toxins could produce 
degenerative changes in liver due to the ability to bind with DNA and impair protein 

synthesis Pler & Heddloston (1970); Cheford & Pees (1976); Ngindu et al. (1982) 
Smith (1982); Van Rensburg et al. (1985) and Carnaghan et al. (1986). AFB1 has 
been shown to bind covalently to liver mitochondria especially to nuclear DNA 

Niranjan et al. (1982); Jonsyn (1999) and Smela et al. (2001). Epidemiological studies 
have shown a strong correlation between exposure to aflatoxins and primary liver 

cancer Alpert & Davidson (1979); Haggag et al. (2001); Bhat & Vasanthi (2003) and 
Sherif (2003) which add, that the liver is the main target of aflatoxin toxicity and 
carcinogenicity. All AFs, are chronically toxic to varying degrees. Otherwise, AFB1 is 

considered to be the most potent of mycotoxins and has been linked epidemiologically 
with cases of human liver cancer in a number of developing countries Aikins & 

Norman (1998). It is noteworthy to mention that primary liver cancer is not a common 
disease in most areas of the world. There are particular geographic areas, however, 
where the annual liver cancer rate is reported to be well above the level (2 cases 

/100,000 people). Certain populations in Africa, southern India, Japan, and Southeast 
Asia have unusually high incidences of liver cancer. In addition AFs, have a 

nephrotoxic effect through the degeneration of kidney tubules Raj & 
Venkitasubramanian (1978); Cortina & San Gabriel (1982); Orriss (1997) and 
Haggag et al. (2001).  

AFs, also have carcinogenic, mutagenic, teratogenic and immunosuppressive properties 
Hiroshi (1978); Ueno & Ueno (1978); Hayes (1980); Niranjan et al. (1982); Mirocha 
(1983); Olufemi et al. (1983); Hayes et al. (1984); Anonymous (1985); Beuchat 

(1987); El-Tahan (1992); Krough (1992); Gourama & Bullerman (1995); Harvey et 

al. (1995-a & 1995-b); Mon et al. (1998); Sabbioni et al. (1998); Jonsyn (1999); 
Peraico et al. (1999); Pitt (2000); Abarca et al. (2001); FAO (2001); Yu (2002); 

Trucksess et al. (2006) and Sapkota et al. (2007).  

AFs, can produce deleterious effects up on several systems, as central nervous FAO 
(2001) and Trucksess et al. (2006). Also, cardiovascular FAO (2001). However, the 

gastrointestinal tract could show esophageal cancer Sydenham et al. (1990), stomach 
and colon cancer Deger (1976) and Cortina & San Gabriel (1982). Moreover, an acute 

aflatoxicosis was recently reported in Western India showed clinical pattern of jaundice, 
vomiting and anorexia Bullerman et al. (1984) and Sayed et al. (2000). 

AFs, in relation to reproductive system, AFB1 could induced testicular degeneration in 
laboratory animals Sahay (1993) and developmental toxicity Trucksess et al. (2006) 

and pregnancy failed to complete Badawy (1997). Also, act as transplacental 
carcinogens transfer from mother to her child, can cause genetic defects at foetal stages 

itself Tomatis (1974) and Maxwell et al. (1989). In addition to transfer of AFs in breast 
milk of mothers who ingest aflatoxin-contaminated food, expose the fetus and young 
infant to aflatoxins unpleasant health effects Sherif (2003). 

Concerning hematological parameters Harvey et al. (1995-a); Abdelhamid et al. 
(2002) and Allam et al. (2002) who recorded decrease in most hematological 
parameters as a result to aflatoxicosis. AFs, also show deficiencies or coagulation 
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disorders with sever hemorrhages in many parts of human body Lopez & Crawford 
(1983); Beuchat (1987); Wilkinson et al. (1988) and Ruston (1997). 

From child health point of view, children exposed to AFs may become stunted, 
underweight, child neurological impairment and more susceptible to infectious diseases 

in childhood and later life Bhat & Vasanthi (2003) and Gong et al. (2003). Meanwhile, 
epidemiological evidences implicate aflatoxins in the causation of Kwashiorkor, 

unexplained neonatal jaundice, hepatitis cirrhosis and Reye's syndrome and decreased 
immunity Sherif (2003).  

Synergistic effects may observe as a result from interaction of mycotoxin with 

ochratoxin A and citrinin in both animals and in vitro systems Sansing et al. (1976) and 

Tapia & Seawright (1985) and as a result from interaction with nontoxic substances as 
dimethylnitrosamine on liver tumor induced by the most hepatocarcinogenic mycotoxin 

AFB1 Angsubhakorn et al. (1981). Also, AFs and alcohol when consumed 
concurrently can act synergistically in developing of primary liver cancer in man 

Bulato-Jayme et al. (1982). It also has a synergistic effect with hepatitis B virus in the 
etiology of liver cancer and could interact with HIV/AIDS Montesano et al. (1997) and 
FAO (1997 & 2001).  

As a final point, fatal outbreaks of aflatoxicosis have been reported in different localities 
all over the world resulted from widespread aflatoxin contamination Pitt (2000); 
Kovacs (2004) and MMWR (2004). 

CONCLUTION AND RECOMMENDATION 

Effective integrated mycotoxins management programs not only cover prevention of 

mycotoxins formation in agricultural products or their detoxification/decontamination, 
but also involve routine surveillance, regulatory measures to control the flow of 

mycotoxins-contaminated material in national and international trade and information, 
education and communication activities. Food surveillance and the enforcement of 
proper safety legalization provide the basis for a control strategy. 

The simultaneous detection of toxins in chicken eggs samples, randomly collected is not 

unexpected because poultry feeds and its related ingredients (corn, wheat, soybean and 
concentrated protein) have been found to be contaminated with toxins in Egypt and 

also, all over the world. 

Methods for reducing levels of aflatoxins in foods include physical, chemical and 
biological treatments. Good agricultural practices during pre-harvest and post-harvest 
minimizes the problem of contamination by mycotoxins. These include appropriate 

drying techniques, maintaining proper storage and taking care not to expose grains or 
oil seeds to moisture during transport and marketing. 

The development of physical, chemical and biotechnological tools to improve seed 

production, cultivation, harvest and storage of forages and cereals is essential to reduce 
the level of contamination of food and feeds. However, the total elimination of moulds 

and their toxins must be considered as impossible. 

If contaminated eggs are consumed raw or semi-raw may be responsible for sporadic or 
epidemic diseases. Moreover, some species of fungi encountered are known to be 
mycotoxin-producers which threaten human health. Therefore, to safeguard human from 
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being infected, the hygienic measures adopted in the farm during handling and storage 
are necessary for obtaining good quality eggs and fit for consumption. These problems 
were eliminated by providing the birds with good quality feed ingredients. 

The need for setting maximum levels of aflatoxins in foods and feeds is generally 

recognized. Several countries, particularly some industrialized ones, have already set 
specific regulations. Limits for aflatoxin B1 in foodstuffs of 0 to 30 μg/kg, while those 

for total aflatoxins range from 0 to 50 μg/kg. In Africa, fifteen countries, accounting 
approximately 59 percent of the continent’s population, were known to have specific 
mycotoxin regulations. 

For this reason, there is a need for additional current preventive measures with the use 
of agents that are able to bind toxins, consequently limiting their bioavailability in 
animals and perhaps also in human as well as, the national or international maximum 

tolerated levels should be fulfilled during analysis of feed and foodstuffs. 

ACKNOWLEDGEMENT  

The authors wish to express their sincere thanks and appreciation to Dr. Zienab, M. 

Niazi, the head of Reference Laboratory for Safety Analysis of Animal Origin, Animal 

Health Research Institute, ARC, Giza, for her valuable guidance and assistance. Also, to 
our colleague Dr. Bazalou, M. Saleh, for his great cooperation in completing the 

practical part of this study, may Allah rewards him and grant him success. 

REFERENCES 

APHA (1992): Compendium of Methods for the Microbiological Examination of Foods., 2nd Ed. 

American Public Health Association, Washington, DC., USA. 

Abarca, M.L.; Accensi, F.; Bragulat, M.R. and Cabanea, F.J. (2001): Current importance of 

ochratoxin A producing aspergillus spp., J. Food Prod., 64 (6): 903. 

Abdel-Latif Deena, A. (2001): Hygienic status of market eggs., M.V. Sci., Thesis, Fac. Vet. Med., Cairo 

Univ. 

Abdelhamid, A.M; Dorra, T.M.; Mansy, S.E. and Sallam, A.E. (1993): Effect of raising dietary 

protein, amino acids and/or energy levels as an attempt to alleviate severity of the chronic 

aflatoxicosis by broiler I. On the performance and Toxicological Symptom., J. Egypt. Ger. Soc. 

7001., 12: 277. 

Abdelhamid, A.M.; Sallam, A.E. Abd Allah, G.A. and El-Samra, S.H. (2002): Effect of feeding male 

rats on aflatoxic diets without or with medicinal herbs (thyme, safflower, ginger, black cumin 

and/or garlic)., Proc. 2nd Conf. Foodborne Contamination and Egyptian's Health, 23-24 April, El-

Mansoura, Egypt. 

Adams, M. R. and Moss, M.O. (1995): Food microbiology., The Royal Society of chemistry.  

Aikins, D. and Norman, J. (1998): Mycotoxins and food safety., Nutrition and Food Sci., 5: 260. 

Allam, S.M.; Kinezy, A.E.; El-Tahan, F. and Soliman, A.M. (1999-a): Effect of detoxification of 

aflatoxin (AFB1) contaminated rations on blood and carcass characteristics of sheep., Egypt. J. 

Nutrition and Feed, 2 (Special Issue): 1. 

Allam, S.M.; El-Hossieny, H.M.; Abdel-Gawad, A.M.; El-Saadany, S.A. and Zeid,  A.M.M. (1999-b): 

Medicinal herbs and plants as feed additives for ruminants., 1-Effect of using some medicinal 

herbs and plants as feeds additives on Zaraibi goat performance., Egyptian J. Nutrition and 

Feeds, 2 (Special Issue): 349. 

Allam, S.M.; Soliman, A.A.; Ahmed, M.E. and Shebl, M.A. (2002): Aflatoxicosis in Egyptian sheep. 2- 

clinical chemistry and carcass quality., Proc. 2nd Conf. Foodborne Contamination and Egyptians’ 

Health, 23-24 April, El- Mansoura, Egypt.   

Alpert, M.E. and Davidson, C.S. (1979): Mycotoxins, a possible cause of primary carcinoma of the 

liver., Am. J. Med., 46: 325-329. 

Aman, I.; El-Shinawy, Saadia and El-Kholy, A. (1993): Incidence of aflatoxigenic strain of Aspergillus 

flavus and Aspergillus parasiticus in egg., Beni Suef, Vet. Med. Res. J., III (1): 210-219. 



 8 

Angsubhakorn, S.; Bhamarapravati, N.; Roruen, K.; Sahaphong, S.; Thamavit, W. and Miyamoto, 

M. (1981): Further study of a benzene hexachloride inhibition of aflatoxin B1 

hepatocarcinogenesis in rats., Brit. J. Cancer., 43: 881-883. 

Anonymous, W. S. (1998): Aflatoxins., WHO Food Additives Series., 40: 359-468. 

Anonymous, W.S. (1985): Acute respiratory infection in about ten million deaths a year., Lancet, 2: 699-

701. 

Armbrecht, B.H. (1971): Aflatoxin residues in food and feed derived from plant and animal sources., 

Residues Rev., 41: 13. 

Badawy, S.A. (1997): Studies on pregnancy failure in rabbits possibly due to aflatoxicosis., Vet. Med. J., 

45 (3): 403-417. 

Bekhit, A.B.A.; El-Leboudy, Ahlam, A. and El-Deeb, S.S. (1992): Fungal contamination of hens’ eggs 

with special references to mycotoxin producing species., High Institute of Public Health., Alex. 

Univ. 

Beuchat, L.R. (1987): Food and Beverage Mycology., 2nd Ed. Avi. Pub., Comp, New York., USA. 

Bhat, R.V. and Miller, J.D. (1991): Mycotoxins and Food Supply., Food, Nutrition and Agriculture -  

Food for the Future., FAO. 

Bhat, R.V. and Vasanthi, S. (2003): Food Safety in Food Security and Food Trade: Mycotoxin Food 

Safety Risk in Developing Countries . Washington D.C. (IFPRI), International Food Policy 

Research Institute, (Brief 3). 

Blunden, G.; Roch, O.G.; Rogers, D.J.; Coker, R.D.; Bradburn, N. and John, A.E. (1991): 

Mycotoxins in food., Med. Lab. Sci., 48 (4): 271-82. 

Board, R.G. and Fuller, R. (1994): Microbiology of Avian Egg., 1st Ed., Chapman and Hall, p. 94-128. 

Brera, A.C.; Miraglia, M. and Colatosti, M. (1998): Evaluation of the impact of mycotoxins on human 

health: Sources of errors., Micro. Chemical Journal, 59 (1): 45-49. 

Bufano-Nancy, S. (2000): Keeping eggs safe from farm to table., Food Technol., 54 (8): 192. 

Bulato-Jayme, J.; Almero, E.m.; Castro Ma, C.A.; Lardeleza Ma, T.R. and Salamat, L.A. (1982): A 

case-control study of primary liver cancer risk from aflatoxin exposure., Int. J. Epidem., 11: 112. 

Bullerman, L.B.; Schroeder, L. and Park, K.Y. (1984): Formation and control of mycotoxin in food., J. 

of Food Protection., 47 (8): 637-646. 

Burley, R.W. and Vadehra, D.V. (1989): The Avian Egg Chemistry and Biology., 1st Ed., John Wiley, 

Sons, New York, Toronto. 

Caranghan, R.B.A.; Lewis, G.; Patterson, D.S.P and Allcroft, R. (1986): Biochemical and 

Pathological aspects of Groundnut Poisoning in chickens., Path. Vet., 3: 610-615. 

CAST (1989): Mycotoxins: Economic and Health Risk., Council on Agricultural Science and 

Technology., Report 116: 1-91. 

Cavaliere, G.; Foglia, P.; pastorini, E.; Samperi, R.; and Lagana, A. (2006): Liquid chromatography/ 

Tandem mass spectrometric confirmatory method for determining aflatoxin M1 in cow milk 

comparison between electrospray and atmospheric pressure photoionization sources., J. 

Chromatography A., 1101: 69-78. 

Cheford, J.J. and Pees, K.R. (1976): Aflatoxin a site of action in the rate liver cell., Nature: 209: 312-

313.  

Cleveland, T.E.; Dowd, P.F.; Desjardins, A.E.; Bhatnagar, D. and Cotty, P.J. (2003): United States 

Department of Agriculture-Agricultural Research Service research on pre-harvest prevention of 

mycotoxins and mycotoxigenic fungi in US crops., Pest. Manag. Sci., 59: 629–642. 

Cortina, M.M. and San Gabriel, A. (1982): Toxicosis produced by Aspergillus fumigatus endotoxins., 

Anales. Del. Instituto Nacional de Investigaciones Agrarias., Serie Production Animal., No., 

2:45-53. 

Cox, N.A.; Berrang, M.E. and Cason, J.A. (2000): Salmonella penetration of egg shells and 

proliferation in broiler hatching eggs., A review. Poult. Sci., 79: 1571-1574. 

Crosby, D.G. Coordinator (1969): Symposium on natural food contamination., J. Agr. Food Chem., 17: 

413. 

CTA (1997): Technical Centre for Agricultural and Rural Cooperation Technical., Leaflet No., 3.  

Deger, G.E. (1976): Aflatoxin-Human colon carcinogenesis., Ann. Intern. Med., 85: 204-206. 

Domasch, K.H.; Gams, W. and Anderson, T.H. (1980): Compendium of Soil Fungi., Academic Press, 

New York. 

Dutton, M.F.; Ehrlich, K. and Bennett, J.W. (1985): Biosynthetic relationship among aflatoxins B1, 

B2, M1, and M2., Appl. Environ. Microbiol., 49 (6): 1392-5. 

El-Essawy, H.A.; Saudi, A.M. and Sallam, S.S. (1989): Microbiological studies on market hen eggs., 

Alex. Vet. Sci. J., 5 (2): 219-225. 

El-Shinawy, S.H.; Abd El-Aziz, A.M. and El-Hady, H.A. (1994): Microbiological quality of infant 

powdered Milk., J. Egypt, Vet. Med. Ass., Vol.55, No. 1, 2: 147-154.  

El-Tahan, F.H.A. (1992): Immunological studied on aflatoxin., M.V.Sc. Thesis, Fac. of Vet. Med. Dept. 

of Microbiology., Zagazig University. 



 9 

FAO “Food and Agriculture Organization of the United Nations” (1991): Food Nutrition and 

Agriculture – Food for the Future. No., 1. FAO, Rome. 

FAO “Food and Agriculture Organization of the United Nations”  (1997): Agriculture food and 

nutrition for Africa – A resource book for teachers of agriculture. FAO, Rome. 

FAO “Food and Agriculture Organization of the United Nations” (2001): Manual on the Application 

of the HACCP system in Mycotoxin Prevention and Control. FAO, Rome. 

Fawzi, A. Taha (2003): The Poultry Sector in Middle-Income Countries and Its Feed Requirements: The 

Case of Egypt., USDA, Agriculture and trade reports., WAR-03-02. 

Fink Gremmles, J. (1989): The significance of mycotoxin assimilation for meat animals., Dutch Tieraztl 

Wochenschr., 96 (7): 360-3. 

Frazier, W.C. and Westhoff, D.C. (1983): Food microbiology 3rd Ed. TATA McGraw-Hill publishing 

company limited., New Delhi, India. 

Gong, Y.Y. (2003): Determinants of Aflatoxin Exposure in Young Children from Benin and Togo, West 

Africa: The Critical Role of Weaning. International Journal of Epidemiology., 32 (4): 556-562. 

Goto, T.; Wicklow, D.T. and Ito, Y. (1996): Aflatoxin and cyclopiazonic acid production by sclerotium 

producing Aspergillus tamari strain., App. Environ. Microbiol., 62: 4036. 

Gourama, R.W. and Bullerman, B. (1995): Relationship of certain chemical constituents of beef 

muscles to its eating quality., J. Food Sci., 34: 57-62. 

Hafez, H.M. (1999): Poultry meat and food safety: Pre-and post-harvest approaches to reduce foodborne 

pathogens., World’s Poult. Sci. J., 55: 269-280. 

Haggag Ola, G.; El Mosallamay Waffa, A.;  Amin Refky, A. and  Haroun Marcelle, R. (2001): 

Induction of apoptosis by aflatoxicosis and its modulation by ascorbic acid and sequential 

biochemical and histopathological changes in albino rats., Mansoura J. Forensic Med. Clin. 

Toxicol., 9 (1): 35-52. 

Harvey, R.B.; Edrington, T.S.; Kubena, L.F. and Elissalde, M.H. (1995-a): Influence of aflatoxin and 

fumonisin B1 – containing culture material on growing barrows., Am. J. Vet. Res., 56 (12): 1668. 

Harvey, R.B.; Edrington, T.S.; Kubena, L.F.; Corrier, D.E. and Elissalde, M.H. (1995-b): Influence 

of the antibiotics lincomycin and tylosin on aflatoxicosis when added to aflatoxin -contaminated 

diets of growing swine., J. Vet. Diagn. Invest., 7 (3): 374. 

Hassan, S.A.A. (1995): Microbial evaluation of table egg., M.V. Sci., Thesis, Fac. Vet. Med., Zagazig 

Univ. 

Hayes, A.W. (1980): Biological activities of mycotoxins., Mycopathologia 65: 29-41. 

Hayes, A.W.; Van Nieuwenhuize, J.P.; Raatgever, J.W. and Ten Kate, F.J.W. (1984): Aflatoxin 

exposures in the industrial setting: An epidemiological study of mortality., Food Chem. Toxicol., 

22: 39. 

Hiroshi, K. (1978): Current scope of mycotoxin research from the viewpoint of food mycology., Cited 

after Yoshio Ueno and Ikuku Ueno (1978), Toxicology, Biochemistry and Pathology of 

mycotoxins. Kodansha Ltd., Tokyo, Japan. 

Hollinger, K. and Ekperigin, H.E. (1999): Mycotoxicosis in food producing animals., Vet. Clin. North. 

Am. Food Anim. Pract., 15: 133–165. 

Hussein, H.S.  and Brasel, J.M. (2001): Toxicity, metabolism, and impact of mycotoxins on humans and 

animals., Toxicology., 167: 101–134. 

IARC “International Agency for Research on Cancer”  (1993): Monographs on the evaluation of 

carcinogenic risks to human., Vol. 56., Some natural occurring substances: Food items and  

constituents, heterocyclic aromatic amines and mycotoxins ., International Agency for Research 

on Cancer., Lione. 

Ito, Y.; Peteson, S.W.; Wicklow, D.T. and Goto, T. (2001): Aspergillus pseudotamarii, a new aflatoxin-

producing species and genetic variation in its sibling species ., A. nomius., Mycologia., 93: 689.  

Jelinek, C.F.; Pohland, A.E. and Wood, G.E. (1989): Worldwide occurrence of mycotoxin in foods and 

feeds, an update., J. AOAC, 72: 223-230. 

Jonsyn, F.E. (1999): Intake of aflatoxin and ochratoxins by infants in Sierra Leone., Possible effects on 

the general health of these children., J. of Nutritional and Environmental Medicine. 9: 15-23. 

Jonsyn, F.E.; Maxwell, S.M. and Hendrickse, R.G. (1995): Ochratoxin A and aflatoxins in breast milk 

samples from Sierraleone., Mycopathologia, 131: 121. 

Klick, M.A.; Mullaney, E.J.; Daly, C.B. and Cary, J.W. (2000): Molecular and physiological aspects of 

aflatoxin and sterigmatocystin biosynthesis by Aspergilus tamari and A. ochraceoroseus., Appl. 

Microbial. Biotechnol., 53: 605. 

Kovacs, M. (2004): Nutritional health aspects of mycotoxins., Orv. Hetil., 145 (34): 1739-46. 

Krishnamachari, K.A.V.R.; Bhatt, R.V.; Nagarajan, V. and Tilak, T.B.G. (1975): Hepatitis due to 

aflatoxicosis., an outbreak in western India., Lancet., 1: 1060-1063. 

Krough, P. (1992): Role of mycotoxins in disease of man and animals., 3rd World Congress Foodborne 

Infections and Intoxication., 16-19 June, Berlin, Germany. 



 11 

Lopez, A. and Crawford, M.A. (1983): Lancet 2, 1351-1353 Cited by Masimango, N.L. and Kalengayt 

M.M.R.: Aflatoxins in food and foodstuffs in Zaire., Proc. Int. Symp., Mycotoxins, 431-435. 

Macdonald, S. and Castle, l. (1996): A UK retail survey of aflatoxins in meat and their fate during 

cooking., Food. Contam. 13, 121-128.  

Martins, H.M.; Bernatdo, F.M. and Martins, M.L. (1998): Effect of Saccharomyces cerevisiae ATCC 

97631 on aflatoxins production., 4th World Cong. Foodborne Infect. and Intoxi. 

Maxwell, S.M.; Apeagyei, F. and de Vries, H.R. (1989): Aflatoxin in breast milk, neonatal cord blood 

and sera of pregnant women., J. Toxicol. Toxin Rev., 8: 18. 

Mirocha, C.J. (1983): Historical aspects of mycotoxicology and developments in aflatoxicosis., Proc. 

Int. Symp. Mycotoxicosis, Sept., Cairo, Egypt. 

Mislivec, P.B. (1981): Fungi in (F.O.A) Technical Bulletin No. I Chapter 5. 

Mislivec, P.B.; Beuchat, L.R. and Cousin, M.A. (1992): Yeasts and Molds. Chapter 16. Compendium of 

Methods for  Microbiological Examination of Food., Vanderzant, C. and Splitoesser, D. (Eds.). 

3rd Ed., American Public Health Association, Washington, DC, USA.  

MMWR (2004): Morbidity and Mortality Weekly Report., Sep., 3: 53, (34): 790-793. 

Mon, T.; Matsumura, M. and Yamada, K. (1998): Systemic aspergillosis caused by an aflatoxin-

producing strain of Aspergiollus flavus., Journal of Medical and Veterinary Mycology. 36: 107-

112. 

Montesano, R.; Hainaut, P. and Wild, C.P. (1997): Hepatocellular carcinoma: From gene to public 

health., Review, Journal of National Cancer Institute., 89: 1844-51. 

Mossel, A.A.D. and Shennan, J.l. (1976): Microorganisms in Food, Their significance, Limitation and 

Enumeration., J. Food Techno., (11): 205. 

Moustafa, R.M. (1994): Mycotoxin residues in meat and meat products., Ph. D. Thesis, Fac. Vet .Med., 

Cairo Univ., Egypt. 

Ngindu, A.; Johnson, B.K. and Kenya, P.R. (1982): Outbreak of acute hepatitis caused by aflatoxin 

poising in Kenya., Lancet, I: 1346. 

Niranjan, B.G.; Bhat, N.K. and Avadhani, N.G. (1982): Preferential attack of mitochondria DNA by 

aflatoxin B1 during hepatocarcinogenesis., Science. 215: 73-75. 

Nirenberg, H.I. (1989): Identification of Fusaria occurring in Europe on cereals and potatoes., In: 

Fusarium: Mycotoxin, Taxonomy and Pathogenicity., J. Chelkowski., (Ed.), Amsterdam, 

Elsevier Sci., Publ. B.V.  

Oliveira, C.A.; Kobashogawa, E.; Reis, A.T.; Mestieri, L.; Albuquerque, R. and Corrêa, B. (2000): 

Aflatoxin B1 residues in eggs of laying hens fed a diet containing different levels of the 

mycotoxin., Food Additives and Contaminants., 17:  459–462. View Record in Scopus, Cited By 

in Scopus, (12).  

Oliveira, C.A.; Rosmaninho, J.F.; Castro, A.L.; Butkeraitis, P.; Reis, A.T. and Corrêa, B. (2003): 

Aflatoxin residues in eggs of laying Japanise quail after long-term administration of rations 

containing low levels of Aflatoxin B1., Food Additives and Contaminants., 20 (7): 648–653. 

Olufemi, B.E; Ajus, C. and Roberts, R.J. (1983): Aspergillosis in intensively cultured Tilapia 

(Saratherdon Spp.) from Kenya., Veterinary Record, 112 (9): 203-204. 

Orriss, G.D. (1997): Animal diseases of public health importance., Emerg. Inf. Diseases., 3: 497–502.  

Palli, D.; Miraglia, M.; Saieva, C.; Masala, G.; Cava, E.; Colatosti, N.; Corsi, A.M.; Russo, A. and 

Brera, C. (1999): FERUM levels of ochratoxin A in health adults in Tucany: Correlation with 

individual characteristic and between repeat measurements., Cancer Epidemiology., Biomarkens, 

Previntions Vol. 8: 265-269. 

Pandey, I. and Chauhan, S.S. (2007): Studies on production performance and toxin residues in tissues 

and eggs of layer chickens fed on diets with various concentrations of aflatoxin AFB1., Br. 

Poult. Sci., 48 (6): 713-723. 

Peraico, M.;  Radic, B.;  Lucic, A. and Pavlovic, J. (1999): World health organ., 77-754. 

Peteson, S.W.; Ito, Y.; Horn, B.W. and Goto, T. (2001): Aspergillus bombycis, a new aflatoxigenic 

species in Aspergillus section flavi., Mycol. Res., 105: 233. 

Pitt, J.I. (2000): Toxigenic fungi: which are important., Med. Mycol., 38 Suppl., 1: 17-22. 

Pler, A.C. and Heddloston, K.L. (1970): Effect of aflatoxins on immunity in turkeys. Impairment of 

activity required to bacterial challenge., Avian dis., 14: 707-809. 

Raisuddin, S.; Singh, K.P.; Zaidi, S.; Paul, B. and Ray, P. (1993): Immunosuppressive effects of 

aflatoxin in growing rats. Mycopathologia, 124 (3): 189., Manual and atlas of Penicilia. El-

Savier Biomedical Press Amsterdam, New York, Oxford. 

Raj, H.G. and Venkitasubramanian, T.A. (1978): Carbohydrate metabolism in aflatoxin B1 Toxicity., 

environ. Physiolohy and Biochem., 4: 181-187. 

Ramasastry, P.; Rao, M. and Mrunalini, N. (2000): Mycological profile of frozen meat., Indian Vet. J., 

76 (5): 409-411. 

Raper, K.B. and Fennel, P.I. (1965): The genus Aspergillus., Williams and Wilkins Baltimore, USA. 

Raper, K.B. and Thom, C. (1949): A manual of Penicillium., Williams and Wilkins Baltimore, USA. 



 11 

Ruston, I.Y.S. (1997): Aflatoxin in food and feed, Occurrence, legislation and inactivation by physical 

methods., Food Chemistry., 59: 57-67. 

Sabbioni, G. and Separi, O. (1998): Determination of human exposure to aflatoxins., 183-226. In: 

Mycotoxins in Agriculture and Food safety. K.K. Sinha and D. Bhatnagar (Ed.) Marcel Dekker 

Inc., New York. 

Sahay, M. (1993): Aflatoxin induced testicular degeneration and decrease meiotic index in Rattus 

norvegicus., Cytobio., 75: 302-303. 

Sansing, G.A.; Lillehoj, R.E.W. and Miller, M.A. (1976): Synergistic toxin effects of citrinin, 

ochratoxin A and penicillic acid in mice., Toxicon., 14: 213-220. 

Sapkota, A.R.; Lefferts, L.Y.; McKenzie, S. and Walker, P. (2007): What Do We Feed to Food-

Production Animals? A Review of Animal Feed Ingredients and Their Potential Impacts on 

Human Health., Environ. Health Perspect., 115 (5): 663–670. 

Sayed, M.A.; Mohamoud, E.A. and Abou  El-Alla, A.A. (2000): Mycoflora and natural occurrence of 

mycotoxin in meat of imported bulls, poultry and some meat products., Assuit Vet. Med. J., 43 

(86): 188-200. 

Sherif, S.O. (2003): Aflatoxins and child health : towards a strategy for prevention and control., Med. J. 

Cairo Univ., 71 (2 Suppl., 2): 1-14. 

Smela, M.E.; Curier, S.S.; Bailey, E.A. and Essingmann, J.M. (2001): The chemistry and biology of 

aflatoxin B1, Carcinogenesis., Vol. 22 No. 4: 535-545. 

Smith, T.K. (1982): Influence of mycotoxins on protein and amino acids., Utilization Federation 

Proceeding., 41 (11): 2828-2832. 

Smith, J.E.; Lewis, C.W. and Et Al. (1994): Mycotoxins in human nutrition and health., European 

Commission DGXII, Science Research and Development, EUR 16048 EN. 

Stoloff, L. and Trucksess, M.W. (1978): Survey for aflatoxin B1 in chicken eggs., J. Assoc. Off. Anal. 

Chem., 61 (4): 995-996. 

Sydenham, E.W.; Thiele, P.G.; Marasas, W.F.O.; Shephard, M.G.S.; Van Schhalkwyk, D.S.J. and 

Koch, K.R. (1990): Natural occurrence of Fusarium mycotoxins in corn from low and high 

esophageal cancer prevalence areas of the Transkei, southern African., J. Agric. Food Chem., 

1900-1903. 

Takahashi-Ando, M.; Ohsato, S.; Shibata, T.; Hamamoto, H.; Yamaguchi, I. and Kimura, M. 

(2004): Metabolism of zearalenone genetically modified organism expressing the detoxification 

gene from clonostachys tosea., Appl. Environ. Microbio., 70 (6): 3239-3245. 

Tapia, M.O. and Seawright, A.A. (1985): Experimental combined aflatoxin B1 and ochratoxin A 

intoxication in pigs., Asuit Vet. J., 62: 33-37. 

Tomatis, L. (1974): The role of prenatal events in determining cancer risk in progeny ., Bloch. Treans., 2: 

703-705. 

Trucksess, M.W. (2000): Natural toxins., In official methods of analysis of AOAC international. 

Horwitz, W. (Ed.), 17th ed. Chapter 49, p. 1-64, Gaithersburg, Maryland, 20877-2417 USA.  

Trucksess, M.; Weaver, C.; Oles, C.; D'Ovidio, K. and Rader, J. (2006): Determination of aflatoxins 

and ochratoxin A in ginseng and other botanical roots by immunoaffinity column cleanup and 

liquid chromatography with fluorescence detection., J. AOAC Int., 89 (3): 624-30. 

Ueno, Y. and Ueno, I. (1978): Toxicology, Biochemistry, and Pathology of Mycotoxins., (Ed.), 

Uraguchi, K. and Yamazaki, M., Kodnsha, Ltd., Tokyo, Japan. 

Van Rensburg, S.J.; Cook-Mozaffari, P.; and Van Schalkwyk, D.J. (1985): Hepatocellular carcinoma 

and dietary aflatoxin in Mozambique and Transkei., Br. J. Cancer., 51: 713. 

Varman, A.H. and Evans, M.G. (1991): Food borne pathogens., [an illustrated textbook] 2nd Ed., Wolfe 

Publishing Ltd., England. 

WHO "World Health Organization" (1999): Basic Food Safety for Health Workers. 

Wilkinson, G.D.; Stoloff, L. and Gacobs, R. (1988): Aflatoxin production by a potent Aspergillus flavus 

linke isolate., Biotechnol. Bioeng., 9: 419-437. 

Yu, J.; Bhatnagar, D. and Ehrlick, K.C. (2002): Afaltoxin biosynthesis., Rev. Lberoam. Micol., 19-191. 

 

 

 

 

 

 

 
 
 

 
 



 12 

J. Egypt. Vet. Med. Assoc., 68 (1), 2008 

 ض المائدة المباع في مدينة دمياطتواجد سموم األفالتوكسين في بي

 مع بيان األهمية الصحية
 

 د.عبد السالم أحمد داوود، د.حسن على محمد معروف ،منال محمد علي*   د.مدحت إبراهيم محمد عبد هللا،
 

 لفحوص األغذية ذات  األصل حيوانيالمعمل المرجعي  * ري،معمل فحوص األغذية بميناء دمياط البح

 .مصر ،الجيزةمعهد بحوث صحة الحيوان، مركز البحوث الزراعية، 

 

 الُملخص العربي
 

حيث ، المائدةدجاج في بيض  AFs)) تواجد سموم األفالتوكسينالدراسة لبيان مدى  هذه جريتأ
 "البنةي" بةيض دجةاج المائةدةمةن  ينةة مةن كةل  ع21) عينةة عوةوائية 41تم إجراء الدراسة على عدد 

تم تجميع العينات ، ("البلدي"بيض دجاج المائدة و األحمر مزارعال والمعروف عند المستهلك ببيض
عزل فطري للعينات وتحديد أنواعها  تم إجراءمن محالت البقالة والسوبر ماركت بمدينة دمياط، و

 .المفصولةنواعها توكسين من العينات وتحديد أوفصل سموم األفال

فةي  %15بنسةبة  تمةن الفطريةات، حيةث تواجةدمختلفةة عةزل الةالث أجنةا  على دلت النتائج 
 ."البلدي"بيض دجاج المائدة في عينات  %111و البني"" بيض دجاج المائدةعينات 

بنسبة وكان األقل توجداً في جميع عينات الفحص  Aspergillus حيث كان جنس األسبيراجيلس
 بةيض دجةاج المائةدةفةي عينةات  %11تواجةد بنسةبة  Trichophyton جةنس الترايووفيتةون، بينمةا 5%

عينةات الفحةص جميةع األكثةر تواجةداً فةي كةان  Cladosporiumجةنس الوالدوسةبوريم  أمةا البنةي"."
بةيض دجةاج في عينةات  %21متواجد بنسبة  Aspergillusكان جنس األسبيراجيلس ، و%81 بنسبةو

 .المائدة "البلدي"
 AFG2و AFB2و AFB1ن ناحية أخرى تم فصل أنواع مختلفة من سموم األفالتوكسين وهى م

لم تتواجد سموم األفالتوكسين من نوع بينما على التوالي،  %15و %21و %45وبنسب مختلفة وهى 
 AFG1البني  بيض دجاج المائدة "عينات  في". 

 ، ولةم يسةتدل علةى وجةود%11بنسةبة أقةل كانةت  AFB2 سةموم األفالتوكسةين مةن نةوع  بينما تم فصل
 .بيض دجاج المائدة "البلدي"في عينات  AFG2و AFG1و AFB1سموم األفالتوكسين من نوع 

على العامة ومدى خطورة وتأالير السموم الفطرية األهمية الصحية و النتائج هذا وقد تم مناقوة

 .والاً بالسموم الفطريةوما يجب أن يُتبع إلنتاج بيض مائدة أقل تل صحة اإلنسان
 


