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RECOMMENDATIONS 

1. Protection is better than treatment so cereals storage must be under healthy 
conditions of temperature, moisture, away from insects and birds, and not 
stored for a long period of time than few months in order to avoid formation 
and spread of fungal secondary metabolities. 

2. Buy seeds from Known, reliable, sources where you know it is fresh clean 
and has been handled properly. 

3. It is not recommended to add maize to wheat in Egyptian bread production 
since it may increase the daily intake of aflatoxin B1. 

4. The use of gamma irradiation is recommended in cereals since it is a safe 
technology to ensure food security and safety and to overcome strict 
quarantine quality standard in international trade. 

5. Further researches on the methods of reduction or removal of different types 
of mycotoxins is recommended. 

6. Health authorities should make regular inspections to detect the amount of 
aflatoxin in food. 

7. Strict laws should be applied to prohibit the use of aflatoxins contaminated 
materials in food industries. 
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SUMMARY 
Occurrence of mycotoxins in cereal foodstuff is unavoidable. The attendant 

challenges to crop production, yield and quality loss is about 25% annually according to 
FAO. 

Aflatoxin B1 is the most potent hepatocarcinogen known in animals and it is 
classified by the International Agency of Research on Cancer (IARC) as Group I 
carcinogen meaning that it is a proven cancer-inducing agent. It also occurs in the 
environment contaminating a lot of different food and feed commodities. Aflatoxins are a 
group of mycotoxins produced in tropical and sub-tropical regions. Aflatoxins are hepatic 
and carcinogenic secondary metabolities of moulds that produce mainly from Aspergillus 
flavus and Aspergillus paraciticus. Aflatoxins contaminate a variety of agricultural 
commodities in countries with hot and humid climates. 

The aim of this study was to assess the possible effect of gamma irradiation on the 
reduction of aflatoxin B1 in some cereal grains and the impact on nutritive values 
including, ash, moisture, fat, protein, carbohydrates, crude fibers, calories, fatty acids 
profiles and amino acid profiles. 

One group pre and post intervention study was performed on 60 samples (one 
kilogram for each sample) divided equally among the three cereals including maize, wheat, 
and rice. 

To achieve this aim the following was carried out: 

Samples (maize, wheat, and rice) were randomly selected from the local markets and 
wholesale markets in Alexandria city during June, July, and August-2013. Each one 
kilogram sample was subdivided into equal four sub-groups. Samples were stored in 
plastic bags at 4ο C until analysis. 

A. The first quarter quantity of each cereal sub-sample (control sample) was taken to the 
central lab of High Institute of Public Health for the following analysis:- 

1. Determination of aflatoxin B1 by high performance liquid chromatography. 

2. Proximate analysis for cereal samples include: 

• Determination of moisture contents  

• Determination of fat contents by Soxhlet method. 

• Determination of protein contents by Kjeldahl nitrogen method. 

• Determination of ash contents. 

• Calculation of carbohydrate contents. 

• Determination of crude fibers 

• Calculation of sample calories. 

3. Preparation of methyl esters by sodium methoxide method followed by    
determination of fatty acid profile by gas liquid chromatography. 

4. Determination of amino acid profile by amino acid analyzer. 
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B. The second quarter sub-sample of each cereal type was irradiated using gamma 
irradiation source from 60CO at an absorbed dose level of 4 kGy each followed by 
analysis for aflatoxin B1, proximate analysis, fatty acid profile and amino acid profile, 
analysis was performed as described previously. 

C. The third quarter sub-sample of each cereal type was irradiated using gamma 
irradiation from 60CO at an absorbed dose level of 6 kGy each followed by analysis for 
aflatoxin B1, proximate analysis, fatty acid profile and amino acid profile as described 
previously. 

D. The fourth quarter sub-sample of each cereal type was irradiated using gamma 
irradiation from 60CO at an absorbed dose level of 8 kGy each followed by analysis for 
aflatoxin B1, proximate analysis, fatty acid profile and amino acid profile as described 
previously. 

The results of this study was statistically analyzed; data were fed to the computer and 
analyzed using IBM SPSS software package version 20.0 and significant data was taken at 
p < 0.05 using ANOVA test. 

It was found that: 

1. Maize samples contain the highest level of aflatoxin B1 than wheat and rice.  

2. Gamma irradiation is a suitable technique which reduces the levels of aflatoxin B1 

in cereal samples without affecting the nutritive values, at 4 KGy the reduction 
percents of aflatoxin B1 were 15.54%, 22.25%, and 27.46% for maize, wheat, and 
rice, respectively whereas at 6 KGy the reduction percents of aflatoxin B1 were 
32.39%, 43.84%, and 56.38% for maize, wheat, and rice, respectively and the 8 
KGy radiation dose removed about 60.26% of the toxin in maize, 64.68% in rice 
and 69.29% in wheat samples. 

3. Higher radiation doses than 8 KGy are required to remove the toxin until it reaches 
the legal limit (5ppb) according to FAO. 

4. By increasing the radiation doses the percents of reduction of aflatoxin B1 increase 
(dose dependent manner) in cereal samples. 

5. The percents of reduction decrease with increasing the oil contents of cereals so 
maize had the lowest aflatoxin B1 reduction level. 

6. Gamma irradiation affect on fatty acid profiles of wheat and rice, causes reduction 
in mono-unsaturated fatty acid (oleic acid, C18:1) and poly-unsaturated fatty acid 
(linolenic acid, C18:3) which disappear completely in rice at 8 KGy, while in 
maize samples there was increase in the saturated fatty acid (palmitic acid, C16:0) 
and decrease in the mono-unsaturated fatty acid (oleic acid, C18:1) and this 
consistent with other studies. 

7. Gamma irradiation affects slightly on amino acid profile of cereal grains in maize 
samples there is a reduction in phenyl alanine and threomine and increase in 
leucine, in wheat samples there is a decrease in tryptophan, isoleucine, 
phenylalanine, arginine and lysine and an increase in leucine and in rice samples 
there is increase in leucine and decrease in phenylalanine. 
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١  

PQRSTا VWXYTا  

  nopqاstuاد اwxuا yz n{|}~uم اwx�uوث ا�� |��woب (}���uا (   ،�o�� |o~� � |oج     .أ��o��� n���o�xuت ا�{�o��uا �o� و
 yuاwoo� ان�oo�z �poo���xu٢٥ا %    noo{sا�� noox��� �oo��� ا �oo� ¡oo�� ¢oo�  noo{|}~uم اwxoo�uا ¡�oo�£ �{w�oo¤ �poo���xuا �oo�

n را¦uوا. 

§¨zا�wب �oo١آ�       noopuو�uا noouآ�wuا ¡oo�� ¢oo�  ª�ooت و���ooا�wp�uا yooz noozو|�xuا noo{|}~uم اwxoo�uا |oo}«ا �oo�
�o�£²ث اo�u|°�ن آno wx±x أوn�°|o�� ¢oou وهsoا }��yoo أ��o� �o اw�uا��oo اo~�§ ¢o�u¦ اoo�u|°�ن اyo�u أ¯���oo­ ®oواه�، و            

�n ا�       ١اw§¨z²آ��p بo³و npqاw�o¤ا� ´°�o�xuا yoz no±��xuا no{|}~uم اwx�uا �� n wx±� yه   �poآ�w§¨z²و ا ،npqاw�o¤
��§w� �� ¹ا§¹ ا�}¸ اu n{w��·u~{| ا�¤�|­�µz¨z µ و ا�¤�|­�µ £|ا¤µ¶�p و}�wث  �oد آ��o� |op ا�po���xu      ١ب

¡°|uر وا��uخ ا��xuان ذات ا���uا ¢z. 

ذo�  Âou¢   و§¼¯p|  ١إن ا�Àuف �� هs¾ ا�uرا¤n هpp�§ w½ اp¯¼�u| اn�³� �x��xu ­���  �¢ ا��u �� ا�w§¨zآ�� ب
�oo|و§�p، واw£|¶uه�oopرات، وا��oopuف ا�ooÃuم، وا�oo�u|ات        uن، واwه�oouوا ،noo£w°|uد، وا�oo�|uا Âoouذ yooz �oox£ noopqاstuا ½poo�uا
ا�u|ار}n، وا�x�²ض ا�uه�np، واnp�p�² و�Æ ا­|}® ا�uرا¤n  �¢  �د ¤�w� n�p  �pز ���u�£ nوي  �o¯ ¢o¨ث ��woب    

 -:§½ §�~y�{ �� sp  وه¢ اsuرة واÈx�u وا²رز وp���u´ هsا ا�Àuف

        wopuw{و �op�w{ |Ào³ ¢oz n{ر��¶o¤ا� no�{�� yoz n�x±uاق اw¤وأ np��xuاق اw¤²ا �� npqاwË  ت��p  ر�p�«ا ½§ ��u
  µ}o٢٠١٣وا��noo�p  �ooآ ½poo��§ ½oo§ ام( ، و|­woo�pآ �ooوا� ( �{¦ooÃ§ ½oo§ ،noop |z ت�oo wx±� Îoo£²ر n{و�oo��� م�oo�Æا ¢oouإ

{|�§ nدر­ yz np¶p�¤¨£ س�pأآ yz ت��p�uا�p���uدر­�ت ��¢ }�½ ا Î£ار �. 

Zاو-        nop |~uب اwo��uت ا�o�p  �oآ �o� ا²ول Î£|uا s«أ ½§)  n}£�oÑuا no�p�uا (      yu�o�uا �oÀ�x�u ي¦oآ|xuا |o��Ãxuا ¢ouإ
npu��uا �pu���uاء ا|­� n���uا n���u: 

 .£±�Àز ا­w§��|¶u|ا�pz اu�  �q��u¢ اu¶~�ءة ١§��}� ���n اw§¨z²آ��p ب  -١

٢-  �xË{و npqاstuت ا��w¶xuب �� اw��uى اw��� �p��§: 

 •n£w°|uى اw��� �{��§ 

 .§��}� ���wى ا�uه�• 

 •�p§و|�uى اw��� |{��§. 

  .§��}� ���wى اu|��د• 

�n ا��puف ا�Ãuم• �� �{��§ 

 . ���ب ���wى اw£|¶uه�pرات• 

 •n{ار|�uات ا|��uب ا���. 

٣-  npه��uض ا�x�¨u �p·pxuا¤�|ات ا |pÑ�§   ز�oÀ­ n}¤اw£ npه��uض ا�x�²ا �p��§ ½¯ �pآ�w·p� مw{دw�uا n�{|}£
 .آ|و��§­w|ا�pz ا�tuز

٤-  np�p�²ض ا�x�²ز ���� ا�À­  n}¤اw£ np�p�²ض ا�x�²ا �p��§. 

\]^\_-         �o� no·���xuا �o��­ n�o³ر أ�o�� ام�Ã�o¤�£ ��³ع¨u بw��uع �� اw� آ� �� n�p�uا �� y��·uا Î£|uا ¸{|�§ ½§
®�£w¶u٦٠-ا  n |­ �� ٤ n�£��uا �pu���uا µ~� �Àu ®{|اى ¯½ ا­|­ w�pآ. 

\`T\_-        �o� no·���xuا �o��­ n�o³ر أ�o�� ام�Ã�¤�£ ��³ع¨u بw��uع �� اw� آ� �� n�p�uا �� Øu�·uا Î£|uا ¸{|�§ ½§
®�£w¶u٦٠-ا  n |­ �� ٦ n�£��uا �pu���uا µ~� �Àu ®{|اى ¯½ ا­|­ w�pآ. 
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٢  

\SQا  -را|uا Î£|uا ¸{|�§ ½§      �o� no·���xuا �o��­ n�o³ر أ�o�� ام�Ã�¤�£ ��³ع¨u بw��uع �� اw� آ� �� n�p�uا �� Î£
®�£w¶u٦٠-ا  n |­ �� آ| ٨suا n�£��uا �pu���uا µ~� �Àu ®{|اى ¯½ ا­|­ w�pآ. 

y�{ �� �p� : و¹q��� �p��§ ½§ �Æ هs¾ ا�uرا¤n إ����pq و §

١-  �pآ�w§¨z²ى �� اw��� ¢� ي  �¢ أw��§ رةsuت ا��p  وا²رز Èx�uاآ·|�� ا. 

�wب دون اp¯¼�u|  �¢ اp�u½ اstuاnpq ١أw��� �� ���§ ���­ n�³}�ت اw§¨z²آ��p ب  -٢�uت ا��p  yz. 

٣-   ��  ���­ n�³ب      ٤ا �poآ�w§¨zا n�o�� �o� ®o��Æ ،اى|o­ w�pل   ١آ�o�x£٢٧.٤٦و  ٢٢.٢٥% ، و %١٥.٥٤  ¢oz ،
  �o� و ،¢uاw�uوا�رز  �¢ ا Èx�uرة واsuا   ٦ا|o­ wo�pب   آ �poآ�w§¨zا �o� ®o��Æ ل  ١ى�o�x£٤٣.٨٤، و% ٣٢.٣٩ ،

٪ ��o  ٦٠.٢٦آo­ wo�p|اى إزاwo� ®ouاyu      ٨و­| no ا���o³ع   .z¢ اsuرة واÈx�u وا�رز  �o¢ اwo�uاu¢  % ٥٦.٣٨و
 .z¢ اÈx�u% ٦٩.٢٩٪ yz ا²رز، ٦٤.٦٨اyz ½�u اsuرة، 

٤-     �oo� ¢oo� ا np ��oo³ت ا��oo |±uام ا�Ã�oo¤ا �ooÑ~{ ¹q�oo��uا ¾sooء �¢ ه�oo�£٨و  woo�pل  آ�oo�x�u ½oo�uا �oo�{ ¢oo�� اى|oo­
 n را¦uوا n{sا�� nx��� n��� ا �� ¡�� ¢�  ��w��Æ �£ حwx�xuو(ا�z.( 

٥-       �o�¶§¨zا �o� ل¨oÆا� n�o�� ض�~Ãا�� ا�w  �� ¨��  نw¶{ بw��uا ¢z تw{¦uا n��p£ ��u® ا�uرا¤n ان ز}�دة ��
�wب اsuرة ��|ا �.�Øp ان ا�Æ ا�Ã~�ض £wا¤{n ا���³ع ،١ب� ¢z ت      آ�نwo{¦uا �o� ¢o� ى اwo��� ¢o�  �qاw��

 . وهsا �� §½ §�آz ¾�p¢ درا¤�ت أ»|ى

٦-     ¢ooz noopه��uض ا�oox�²ا ¸oo�£ ¢oo�  �oo��­ n�oo³أ |¯Þoo§وا�رز Èoox�uا  yه��oouا ¸oox�uا ¢ooz �ooß�~Ãا� ¡�oo�§ Øoop� ،
 Î�Ëxuا |p� ا���دي) Âopuا²و ¸��� (      Î�oËxuا |op� �o{��uا yه��ouا ¸ox�uو ا)  Âop�puw�p�uا ¸ox� (   ¢o~�«ى أsouا

�wب ا�رز  �� ­| n ا���³ع �� ¢z �pq�À٨   Âo�x��uه�¢ ا�uا ¸x�uا ¢z ث ز}�دة��z رةsuا ¢z ا ­|اى ، ا��w�pآ
 Î�Ëxuا |p� ا���دي yه��uا ¸x�uا ¢z àو��)Âpuرا¤�ت)���¸ ا²و�uا �� �{��uا Î� ´� . ، وهsا }�{

�woب ا   -٧� ¢z ،بw��uا ¢z np�p�²ض ا�x�²ا ¢�  ¨p�Æ ���­ n�³أ |¯Þ§        �op�p~uا �oا� �po¤wp�uا ¢oz دة�o{ث ز�o� رةsou
   ،�poo¤wpuن، وا�}¦و�oozw�£|�uا �oo� �ooآ ¢ooz ض�oo~Ãث ا��oo�z Èoox�uب اwoo�� �ooا� ،�ooxÀ�� �ooآ �oo�pz �p�woo{|·uوا �pooأ��
وا�p�~u أ���p، وا�ر­��p، وا�p�p�u، وز}�دة z¢ ا�p¤wp�u ا�� ��wب ا�رز �o�zث ز}�oدة oz¢ ا�po¤wp�u وا��o~Ãض      

�wب و­| n ا���³عz¢ ا�p�p~u أ���p و�uع اw� ن £¼»�¨ف����uدة وا�{¦uار ا��� ª��Ã{.  
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bcرdefghا bSi\j  

b]klTث اnokTا dpSi  
qTا rst]b]klTا bcn]oTء ا\cv  

  

}P    r]]�y١  اR]_��T اZ  ~Y�oYT{PX|  \i\j  bS  اxi  doT  ا}xsfyz  ب
b]ا���Tا  r]�Tا  PX|  �Tذ  R_ب  وأnkoTا  �SQ  

  
  
  
 bT\gرbid�i 

 
 ½��unp�}uا n{wp�uء ا�{¦p~uـ  ا �À�� np�}uث اw��uاn���­ ـ n{ا�¤¶��ر  

nت در­���}�� �xß 
  
  
  

R]�sj\YTا   
  
P{  
  

b]klTا bcn]oTء ا\cv]qTا  
 

  
  
  
  

iـــــx  

dYدة ا�nY� RQ\� ةdc\|  
  

  ١٩٩٦، ) آ�pxpء �wu�¶£)n��« n{wpر}wس اw��uم 
  ­���n ا�¤¶��ر}n ،  آ�np اw��uم

  
]RQn٢٠١٤/ أآ�[ 
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bcرdefghا bSi\j  
b]klTث اnokTا dpSi  

oTء ا\cv]qTا rstb]klTا bcn]  

}P    r]]�y١  اR]_��T اZ  ~Y�oYT{PX|  \i\j  bS  اxi  doT  ا}xsfyz  ب
b]ا���Tا  r]�Tا  PX|  �Tذ  R_ب  وأnkoTا  �SQ  

xi bid�i bT\gر  

dYدة ا�nY� RQ\� ةdc\|  
  

bjدر PX| لn�oXT  
  

R]�sj\YTا   

P{   

b]klTا bcn]oTء ا\cv]qTا 

bT\gRTا PX| rfoTوا b�t\eYTا be�T  Tا�]tn�  

 �li dYoi PX| x]s\وع.د.أ
 أ¤��ذ ور�Æ µpq½ اp~u¦}�ء

 ­���n د��wÀر  - آ�np اw��uم

.................  

 �lt PTn�i PX| PTn�i.د.أ
np�}uا n{wp�uء ا�{¦p~uأ¤��ذ ا 

 np�}uث اw��uا �À��– n{ا�¤¶��ر n���­ 

.................  

  nYoiR]pgد اPTnWT.د.أ
�np أ¤��ذ و}uا n{wp�uء ا�{¦p~uا ½�Æ µpqر 

 np�}uث اw��uا �À��– n{ا�¤¶��ر n���­ 

.................  

  ^[PY�| dYoi PYp{ x]q .د
  ¤��ذ ��� � £��½ اn{st�uأ

n���uا n���u ¢u��uا �À�xuا- n{��¶¤ا� n���­  

.................  
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  niا}�nن             be�T اR}hاف

  ...........................  �i PX| PTn�i�lt PTn/ اdTآ�nر

np�}uا n{wp�uء ا�{¦p~uأ¤��ذ ��~|غ ا  
½�Æ np�}uا n{wp�uء ا�{¦p~uا  

np�}uث اw��uا �À��  
 n���­n{ا�¤¶��ر 

  

  ...........................  ^[PY�| dYoi PYp{ x]q/ اdTآ�nرة

n{st�uأ¤��ذ ��� � £��½ ا  
½�Æ n{st�uا  

�uا n���u ¢u��uا �À�xuاn��  
 n���­n{��¶¤ا� 

 

  ...........................  ر{\ �Y} d]Sg اxcdT/ اdTآ�nرة

np�}uا n{wp�uء ا�{¦p~uا ½��£ �pز�  
½�Æ np�}uا n{wp�uء ا�{¦p~uا  

np�}uث اw��uا �À��  
n{ا�¤¶��ر n���­ 
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