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 É�Á�»  Ã|� Ã�Ìy} cÔ£ �{ cY��u µ�fÀ¯ ÉY�] ½�Y �Z³ �Y Ã{Z¨f�Y �]  

 
Ä»|¬»  

  �Y �Ì] ��Zu µZu �{ ½ZÆm dÌ ¼m7  Ê» �Z�f¿Y Á d�Y �¨¿ {�ZÌ¸Ì» {Á�   µZ� �{2050    Ä]7/9  |��] �¨¿ {�ZÌ¸Ì»  ]1[  .
 Ã{Z¨f�Y Z] �f�Ì] |Ì·Âe ½M �Y ¥|Å Ä¯ d�Y Ã{�  ̄\¸m ªÌ«{ Á �Y|ËZa É��ÁZ�  ̄d¼� Ä] Y� ½Z¬¬v» ÄmÂe {Á|v» �]ZÀ»

  d�Y Ã|ÀËM �{ ÊËY~£ dÌÀ»Y Ê¿ZÆm |Ë|Æe �] Ä^¸£ ÉY�] �]ZÀ» ¶«Y|u �Y]3Á2[ÊËY~£ {YÂ» ¥��» Á �za ,|Ì·Âe .  �{
¶Ì°�e Y� µÂ�v» d�Y{�] �Y �a Ä¿Z»Z� ®Ë ºÅ �ZÀ¯ Ê» {�Y{ {ÂmÁ É|ÀËZ�ÂyZ¿ Ê³�ËÁ ®Ë ,Ä�Â¼n» ¾ËY �{ .|Å

Ä¿Y{ �Y É{ZË� �Y|¬» Ä¯Ã�Ìy} |ÀËM�§ Ê� �{ Á Ä���» �{ ÊËY~£ {YÂ» ÉZÅÊ» ¾Ì] �Y É�Z�|¿Á�  ]4[ c�Z�y ½Y�Ì» .
  {Á|u �{ d�Y{�] �Y �a7    Ze15  Ê» Ã{� ¾Ì¼ze |��{  0Z^Ë�¬e Ä¿ÓZ� Ä¯ {Â�6%  ÃÂÌ� ¶Ì·{ Ä] ½M �Y�Z¿ ÉZÅ  d�{

Ã�Ìy}Ê» ¾Ì] �Y dË�Ë|» Á É�Z� {Á� ]5[Ä¿Y{ cZ ¸̈e h�Z] Ä¯ Ê°Ë�Â·ÂÌ] ¶»YÂ� Ã|¼� .Ê» ÊËY~£ ÉZÅ |Àe�Z^� |¿Â�
[Á�°Ì» ,cY��u :�YÄ¿Y{ Ä] Y� Ä»|� ¾Ë�f�Ì] cY��u ZÆ¿M ¾Ì] �{ Ä¯ ½Z³|¿�a Á ½Z³|¿Âm ,ZÅÊ» {�YÁ ZÅ  ½Âq |¿�Z�

Ê» ¥��» Á� ZÆ¿M ZÆÀe  Ä¿ÓÂ�§  Z]  Ä°¸]  |ÀÀ¯Ê»  {ZnËY Ê³{Â·M {Ây Ã{�» {Z�mY  Á c  |ÀÀ¯  ]6    Á3[.   ,¾ËY �] ÃÁÔ�
dÌ·Z §Ã�Ìy} ºf�Ì� �{ Z»�³ Á d]Â�� �ËY�§Y h�Z] Ê°Ì·Â]Zf» ÉZÅÊ» Ä¿Y{ É�Z�o�Z« |�� Ä] �nÀ» Ä¯ {Â�  �{ Á ZÅ

Ä¿Y{ dÌ¨Ì¯ µYÁ� dËZÆ¿ Ã�Ìy} ÉZÅÊ» Ã|� {Â�]7[.  
  .|¿�Y{ {Z¼f�Y ÊËZÌ¼Ì� µ�fÀ¯ Ä] �f�Ì] Ã|� Ã�Ìy} µÂ�v» cZ§M µ�fÀ¯ ÉY�] ½Y��ÁZ�¯  �Y Äq�³Yd§M�¯ ,ZÅ

¨�§ |À¿Z» ¾Ì1  )3PH  ,(Ê» Ã{Z¨f�Y cZ¨¸e ¾ËY �]Y�] �{ cÔ£ �Y d�§Zv» ÉY�] 0ÓÂ¼ »  Ã{Z¨f�Y Z»Y ,{Â�|u �Y �Ì]    {YÂ»
{�Y{ d�Ë� �Ìv» Á ½Z�¿Y d»Ô� ÉÁ� �] Ã�ËÁ Ä] ,ÊÆmÂe ¶]Z« Ê¨À» cY�ÌiPe ÊËZÌ¼Ì� ]8[.  

) ½�Y3OdË�» ¶Ì·{ Ä] Á d�Y ÉÂ« ½Y|Ì�¯Y ®Ë ( ®ÌÀ°e Ä]  d^�¿  ½M ÉZÅ ,ÊËY~£ {YÂ» É�Y|Æ´¿ ÊÀf� ÉZÅ
Ê]  ÉZÅ{�]�Z¯  {�Y{ ÊËY~£ �ËZÀ� �{ É�Z¼�]10    Á9[.   ÊÅ{�Z³2   Ê«Z] cÓÂ�v» ÉÁ� �] É��» Ã{Z» pÌÅ ½�Y Z]

Ê¼¿Ê» ÄË�ne ½�Ì�¯Y Ä] �Z¯{Ây �Â� Ä] ½Âq {�Y~³  {Â�]12  Á11[.   ËZ¿YÂe ½�YºÌ�¿Z³�YÁ�°Ì» ½{�] ¾Ì] �Y Ê ÊËZÅ
o�Z« Ä¸¼m �YÉ�f¯Z] ,ZÅ�Á�ËÁ ,ZÅ.{�Y{ Y� ZÅ Ä¿Y{ Ê���] ¾ËY �] ÃÁÔ�  dÌ¨Ì¯ �] ½�Y ,{Y{ ½Z�¿ ½�Y Z] Ã|� �Z¼Ìe ÉZÅ

Ê¼¿ �ÌiZe Ä¿Y{ ÊeY} {�Y~³  ]13[.  Ê¿Â¨�|� Ã{Z» ½YÂÀ� Ä] ½�Y �Y Ã{Z¨f�Y ¾ËY�]ZÀ]Ä¿Y{ Ã|ÀÀ¯ ÄÀË�³ ®Ë ÊËY~£ ÉZÅ
d�Ë� ÃZ³|Ë{ �Y \�ZÀ»  .d�Y É{Z�f«Y Á Ê�Ìv»  ,µZj» ½YÂÀ� Ä]  �Y É{Y| e ��Âe Ã|� ¹Zn¿Y cZ ·Z�»  ½Z¬¬v»]17 

  Á16    Á15  Á14[  �Y Ã{Z¨f�Y  �Z³   ÉY�] ½�YÊÅ{�Z³  É{Z�f«Y ¶Ì¸ve Á ÄË�ne �Z�Y �] Ã|� Ã�Ìy} c�},    Ã�Ìy} c�}
  Ze Ã|�6    �{ ÃZ»  ÉZ»{20  Êf¿Z� Äm�{ {Y�³  Ä§�� Ä]  ½Á�¬» É{Z�f«Y ��¿ �Y  d�Y .  Y Ë¾  ���] Ä] Ä·Z¬»Ê   �{ ½�Y �iY

y}ÌÃ� �Z�É �Y|Æ´¿ ÁÉ » cÔ£Ê  .{�Y{�a  
  

 {�]�Z¯ �Z³Ã|� Ã�Ìy} cÔ£ �{ cY��u µ�fÀ¯ ÉY�] ½�Y  
 �ÌiZe ¾Ë�f¼¯ Ä¯ d�Y Ã|� Ã�Ìy} cÓÂ�v» cY��u cZ§M dË�Ë|» ÉY�] ÉÂ« Ã|ÀÀ¯ Ê¿Â¨�|� Ã{Z» ®Ë ½�Y �Z³

] Y�  {�Y{ Ä¿Y{ dÌ¨Ì¯ �]20    Á19    Á18[ Ä] .Ã�Ìy} ½�z» ®Ë �{ Ä¿Y{ ÉY�] ½�Y  �Z¼Ìe Ê¸¯ �Â�  É�Z�®Ìf»�Å3   �{
¶«Y|u Z] Á º¯ Êf]Â�� ÉYÂfv»  Ê» ¹Zn¿Y �f�] d»Zz� {Â�  ]23    Á22    Á21[.  » ªÌ¬ve ª]Z�»À�|4    ½Y�Z°¼Å Á]24[, 

 ¹�m µZ¬f¿Y |ÀËM�§ �Z³ Ä¿Y{ Ã{Âe ½ZÌ» �Y ½�Y Ä] ZÅÊËZÌ¼Ì� cZ^Ì¯�e .{�Y{ Ê´f�] Ä¿Y{ Êm�Zy ÄËÓ  ÊÅ{�Z³ ¾Ìu �{
Ê» �À¯YÁ �~] ÄËÓ Z] ½�Y Y|f]YÊ» }Â¨¿ Ä¿Y{ ¶yY{ �{ �b� Á |Å{  |À¯]10[.   }Â¨¿    ¶yY{ Ä] ½�Y �Z³Ä¿Y{    Ä] ¶»YÂ�

 
1- phosphine 
2- Fumigation 
3- hermetic storage 
4- Mendez 

1795



National Congress on Biosystems Engineering and Agricultural Mechanization th31 
Tehran, 15-17 September 2021 

 
Ê¨¸fz»  Ê]{ ,½�z» ¶°� ,Ä¿Y{ d]Â�� ÉYÂfv» ,Ä¿Y{ ÉZ»{ ,�f�] d»Zz� Ä¸¼m �Y  �Z³  ,½�Y   t�� cZÌ�Â�y   ,Ä¿Y{  

½�Y �Z³ d�¸£ ,Ê]Á�°Ì» Ê³{Â·M  {�Y{ Ê´f�] cY��u {ÂmÁ Á]25  Á23  Á22   Á21[. 
¹ÁZ¬» {Y{ ½Z�¿ cZ ·Z�»cY��u Ê³|¿� Äy�q Ä¸u�» ¾Ë�e  {�Y|¿ ½M �] É�ÌiZe ½�Y �Z³ Á d�Y ºze Ä¸u�» ,]28 

 Á27   Á26[. ZÅÁ�Ó ½ZÌ» �Y �Z�u Ä¸u�» ¦¸fz» cZ ·Z�» �{5 Ã�Ì¨� , ZÅ6  Á ¢·Z]7 .{Â] c{Z¨f»  ½Y�Z°¼Å Á �Ân¿Â]]26[  
  ½Y�Z°¼Å Á ¾�¿ZÅ Á]27[   ¢·Z] ZË Ã�Ì¨� |Àf§ZË�{  (µZ�³��])  �Z�u  ÉY�] Ä¸u�» ¾Ë�e¾Ì] �{   Ä¿Â³ Ã|� �ËZ»�M ÉZÅ

 {Â].|¿   �¸¯8    ½Y�Z°¼Å  Á]11[    �{  Y�  ½�Y  Z]  ÊÅ{�Z³  Ê�z]�iY)  {�M  �»�«  ®�Â�  |À¿Z»  ÊeY��u  �]Y�]Tribolium 

castaneum(  , �b�®  ) c�}Sitophilus zeamais(    Á  Á�Ó \�|ÀÅ Ã�aÉ  Ä¿Y{ �{  ±�» .|¿{Y{ �Y�« Ê]ZË��Y {�Â» c�} ÉZÅ
ÊÆmÂe ¶]Z« �Ì» Á  Ze Êfu ,100%     Ä�ËZ¬» �{  �j¯Y|u Z]10%    ºÅ .|� Ã|ÅZ�» |ÅZ� �{¾ÌÀq  )c�} �b�Sitophilus 

szeamai.{Y{ ½Z�¿ ½�Y �Z³ �Z¼Ìe  Ä] d^�¿ É�f�Ì] dÌ�Z�u (   ¥Á�v» Á ZÅÂ»M9  ]29[  ��u µ�fÀ¯ ÉY�]) Ã Sitophilus

oryzae ºze |¿{Y{ ½Z�¿ ZÆ¿M .|¿{�¯ Ã{Z¨f�Y l¿�] Á ¹|À³ ÉZÅÂ¸Ì� �{ ½�Y �Z³ �Y (ZÅ  �]Y�] �{  ½�Y �Z³    µZ°�Y Ä] d^�¿
  ¢·Z]  Á  ¢·Z]Z¿Sitophilus oryzae    É�f�Ì]  d»ÁZ¬»  c|» Ä]   ¾f§�³  �Y�«  µZu ¾ËY  Z]  .|¿�Y{24    �� »  �{  d�Z�200 

Ê¸Ì» ª¼� �{  ½�Y �Z³ �fÌ· �] ¹�³5 Êf¿Z�É�f» , .|¿|� µZ §�Ì£ ¢·Z] Á ¢·Z]Z¿ cY��u �Â¿ Á{ �Å  
  �{ ÊÅZ´�ËZ»�M �ËY�� dve Ã|� Ã�Ìy} µÂ�v» cY��u �]Y�] �{  ½�Y �Z³ Ê�z]�iY Ä�ËZ¬»  µÁ|m1   Ã{�ÁM 

  µÁ|m �{ Ã|� ÄWY�Y Ã|� Ã�Ìy} µÂ�v» ¦¸fz» cY��u �Ì» Á ±�» lËZf¿ �Z�Y �] .d�Y Ã|�1    d�¸£ d�Y ÊÆË|]
]Y�] �{ ½�Y �Z³ Ê�z]�iY �{ Ê¼Æ» �¬¿ ¾f§�³ �Y�« �� » �{ ½Z»� c|» Á ½�Y|¿�Y{ Ã|� Ã�Ìy} µÂ�v» cY��u �. 

  {YÂ» Ê¨Ì¯ cZÌ�Â�y ÉÁ� É|] cY�iY ,¾f§�³ �Y�« �� » �{ Ê¿ÓÂ� ½Z»� c|» Á ½�Y �Z³ {ZË� d�¸£ µZu ¾ËY Z]
  {Á� �eY�§ �Zy Ä¿Zf�M ®Ë �Y |ËZ^¿ ½�Y �Z³ �Y Ã{Z¨f�Y Á {�Y{ ÊËY~£]31    Á30[.  Ê¯Â�|·Y10    ½Y�Z°¼Å Á]32[   ½Z�¿

½�Y �Z³ {ZË� d�¸£ Ä] d^�¿ ¾f§�³ �Y�« �� » �{ Ê¿ÓÂ� ½Z»� c|» |¿{Y{  d�Y �e�iÂ»  . c|» Á Ã|À�¯ (�{) �Y|¬»
  ¾Ì]  ¾f§�³ �Y�« �� » �{ ½Z»�5    Zeppm  500    Ze  d�Z�  |Àq Z]5    d�Y Ã|� ��Y�³�Z¼Ìe �Á�]33[.   ÂÌ�Z¿ZeM11    Á

  ½Y�Z°¼Å]34[    d�¸£ �{ |¿{�¯ ��Y�³ppm  115    �Ì» Á ±�»  R. dominica    ÁS. oryzae   ¢·Z]    (µZ�³��])  �Y | ]2   d�Z�
  ,¾f§�³ �Y�« ½�Y �Z³ �� » �{60%  Ê·Zu �{ .{Â]  Ä¯2   Ê»Z¼e | ] d�Z�   ¢·Z](½ÓZ�³��]) ZÅ   ½Z¼Å �{ .|¿{Â] Ã{�»

  �Ì»  Á  ±�» Ä ·Z�»T. confusum    �Y  | ]  (µZ�³��])  ¢·Z]d�Z�    Ä¸�Z§  �{ Z»Y {Â]  º¯ Ê¸Ìy6    Ä]  d�Z�100%  .|Ì�� 
 Á{Y�Á�12    ½Y�Z°¼Å Á]35[    µ�fÀ¯ Ä] Ê]ZÌf�{ ÉY�] |¿{�¯ ��Y�³95%  S. zeamais    ÁT. castaneum    ªË��e Z] ¢·Z]-mg.kg

1  50    ¾f§�³ �Y�« �� » �{ ½Z»� c|» Ä] c�} Â¸Ì� �{ ½�Y �Z³76/23    Á19/64  d�Y �ZÌ¿ {�Â» d�Z�  . ®»Z¿Á{13   Á
  ½Y�Z°¼Å]36[  ¾f§�³ �Y�« �� » �{ ½Z»� c|» Á d�¸£ �Z�Y �] cY��u �Ì» Á ±�» Ä^�Zv» ÉY�] Ê·|»    d�|]

  �Ë{Z¬» ½Z¬¬v» Ä ·Z�» ½M �{ .|¿{�ÁMd�¸£    ½Z»� c|» Á  �Ì» Á ±�» Ä] Ê]ZÌf�{ ÉY�] ½�Y ÉZÅ�Z¼Ìe100    É|��{
  |Àf§ZË�{ Á |¿{�¯ Ä^�Zv»T. castaneum    Ä] d^�¿P. interpunctella    Á d�¸£ Ä] �ZÌ¿  \Ìe�e Ä] Ä¯ {�Y{ É�f�Ì] ½Z»� c|»

ppm-min 256500   Áppm-min 183000  .d�Y  
 
 
 
 
 
 

 
5- larvae 
6- pupae 
7- adult 
8- Kells 
9- Amoah and Mahroof 
10- El-Desouky 
11- Athanassiou 
12- Rozado 
13- McDonough 
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 µÁ|m1-   �Y ÉY Ä�Ôy ÊÅZ´�ËZ»�M cZ ·Z�» �{ Ã|� Ã�Ìy} cÓÂ�v» cY��u �] ½�Y �Z³ �ÌiZe  

Ä¿Y{   cY��u   �ËY��  �Ì» Á ±�» ½Y�Ì»  �^À»  

¹|À³  Ephestia kuehniella and 
Tribolium confusum    ½�Y  d�¸£mg/L  

9/13  

T. confusum, 72.6% (Larvae)  
1.3- 22.7% (Adult) 

)larve, adult(90-100%   
37  

 c�}  RFB (T. castaneum) 
MW (Sitophilus 
zeamais) 
IMM (P. interpunctella) 

ppm  25    c|»  Ä]5  
 �Á�  

77.0% IMM 
99.9% MW 
91.4% RFB 

11  

 c�}  T. castaneum  ppm 50    50% mortality (71.4 h) at 20 oC 
95% mortality (151.8 h) at 20 oC 

15  

 c�}  Plodia interpunctellae 
Tribolium castaneum ppm  1800    c|»  Ä]

1d�Z�   

Larva 66.9% 
92.1% 
Pupa 92.9% 
79.2% 
Egg 66.9% 
88.3% 
Adult 100% 
84.3% 

36  

¹|À³  T. castaneum ppm  50    c|»  Ä]4  
 �Á�  

92% 26  

  
 {�]�Z¯ �Z³  µ�fÀ¯ ÉY�] ½�Yo�Z«É�f¯Z] ,ZÅ¾Ì�¯ÂeÂ°ËZ» Á ZÅZÅ  Ã|� Ã�Ìy} cÔ£ �{  

 ½Y�Ì» �ÅZ¯ h�Z] É�Z³ Á Ê]M ¶°� Ä] ½�Y   ºÅ Á Ê]Á�°Ì» Ê³{Â·M �{ ®b¯ Á Êq�Z« ,ÊËZË�f¯Z]  Ê³{Â·M ¾ÌÀq
Ã{�ÁM�§  Á  cÔ£Ê»  cÔ£  ÉZÅ {Â�Ê³{Â·M  ¾ËY  .  :|À¿Z»  ÉZÅZ]  (�Âb�Y)  ±ZÅ�Â¸Ì�14 É�f¯Z]  ,Ê¸¯  ÉZÅ ¹�§15  ,

 �Â¯Â¯Á�°Ì»16,   ¹ÂË�f¯Z]ÁÔ§17�¿�Ì·Z°·M  ,18 ZË�Y��  ,19�Â¸Ë��bËM  ,20  ÊÀa  Á¹ÂÌ¸�21  d�Y  ]38[.    µZ §�Ì£  º�Ì¿Z°»
  Ê���] ÉÁ� �] Ã|� ¹Zn¿Y cZ ·Z�» .d�Y Ã|ÌrÌa ½�Y ��Âe Ê]Á�°Ì» É�Z� 

 ½�Y �Z³ �iY ÃÁ�³ �]Y�] �{ º�Ì¿Z³�ÁYÁ�°Ì» ¦¸fz» ÉZÅÊeZÌu µÂ¸� ÉY�mY ÊnË�|e ½ÂÌ�Y|Ì�¯Y Z] ½�Y {Y{ ½Z�¿ ZÅ 
 º�Ì¿Z³�ÁYÁ�°Ì»Ê» ¾Ì] �Y Y� ZÅ  {�]]39[.  ÉZ�£  \Ë�ze  (Äf�Âa)  Ä] o�Z« ½�Y �Z³ Êq�Z«|� dÌ�Zy º�Ì¿Z°» ½YÂÀ�

|�  ÄfyZÀ�  ]40[.  ,Z�£  �ZfyZ�  Ä]  Äf�]   Ä¿Â³  �Y  Êy�]  �{  o�Z«  ÉZÅ¶]Z¬»   ½�Y  �Z³  ÉZÅ�Z¼Ìe  É�f�Ì]  d»ÁZ¬»   ½Z�¿
Ê»|ÀÅ{¾Ì�¯ÂeÂ°ËZ» �ÅZ¯ �{ ½�Y �Z³ .Ê·Zu �{ d�Y �iÂ» ZÅ  Ä¯o�Z« |�� µ�fÀ¯ ÊËZ¿YÂe Ê]M ¶°� Ä] ½�Y   Y�

 {�Y{]42  Á41[ .  
 ½�z» �{ É{ZË� Ê�ËZ»�M cZ ·Z�»Ã�Ìy} ÉZÅ {Y{ ½Z�¿ Ä¿Y{ É�Z�    ÄmÂe ¶]Z« �ÅZ¯ h�Z] ½�Y �Z³ �Y Ã{Z¨f�Y

 º�Ì¿Z³�YÁ�°Ì»  ZÅ.|�  �³YÄq    (�{)  �Y|¬»  Á  ¾f§�³  �Y�«  �� »  �{  ½Z»�  c|»  ½�Y  �Z³�ËY�§Y   {Y| e  |]ZË
 ºÌ�¿Z³�YÁ�°Ì» Ê»  º¯ ZÅ {Â�  �Y �f¼¯ �ÅZ¯ ½Y�Ì»  �j¯Y|u .80%   {Â]    �¬§ Áº�Ì¿Z³�YÁ�°Ì»Ä¿Y{ t�� ÉZÅ    �ÅZ¯

|Àf§ZË  .�ÅZ¯ ½Y�Ì» �j¯Y|u ¾ËY Ä] ½|Ì�� ÉY�]  ,ppm    ½ �Y �Z³1752  Z]   ½Z»� c|»  3    {Â] �ZÌ¿ {�Â» d�Z�]43   Á
11[.    ÉY�]c�}    ½Y�Z°¼Å Á �¸¯ Ã|� Ã�Ìy}]11[    |Àf§ZË�{ppm  50  Ê» �Á� Ä� c|» Ä] ½�Y �Z³ ¶]Z« �Â� Ä] |¿YÂe

 
14- spores of Bacillus 
15- Coliform bacteria 
16- Micrococcus 
17- Flavobacterium 
18- Alcaligenes 
19- Serratia 
20- Aspergillus 
21- Penicillium 

1797



National Congress on Biosystems Engineering and Agricultural Mechanization th31 
Tehran, 15-17 September 2021 

 
  Ê³{Â·M �ÅZ¯ h�Z] ÊÆmÂe  o�Z«  Aspergillus parasiticus    �{Ä¿Y{  ZÅ Ä] .{Â�Ê¸¯ �Â�    ½�Y ¾ÌËZa d�¸£Ê» |¿YÂe

¾Ì�¯ÂeÂ°ËZ»  Á ZÅÄ¿Â³o�Z« Ã|¼� ÉZÅ  Y�    |À¿Z»Aspergillus    ÁFusarium  d¼�« �{  Ê¿Á�Ì]    Äf�Å  �ÅZ¯|Å{  Á    �Y ZË
 {�^] ¾Ì] ]45  Á44[ .  

ÁÁ22    ½Y�Z°¼Å Á]46[ Â�� �{ o�Z« ½|� µZ §�Ì£ ÉÓZ] w�¿]) dMC= 21.9%) ÓZ] ÉZ»{ Á (Co  40(  Ä¿Â¼¿ �{  ÉZÅ
ÓZ]  c�Y�u  Äm�{  ½Âq  |¿{�¯  Ã|ÅZ�»  ¹|À³  µZ°Ë{Y�  Ä]  ½�Y  ÄË�ne  d���  �ËY�§Y  h�Z]  {Y�M  ÉZÅÊ» {{�³   Á

ºÅ¾ÌÀq  ½�Y  cÓÂ�v» Á [M �{ É�f�Ì] d��� Z]  Ê» ÄË�ne {ZË� d]Â�� ÉY�Y{Ä¿Y{ {�Â» �{ ÊÆ]Z�» lËZf¿ .{Â�  ÉZÅ
 ¾·M ��Âe Âm23    ½Y�Z°¼Å Á]47[  .|� ��Y�³    Á Z»{Ã�Ìy} ÉY�] ÓZ] d]Â��  Ä¿Y{¶°�» ZÅ  ÁÁ .d�Y �Z�Á    ½Y�Z°¼Å

]45[  ) ½�Y Z] ÊÅ{�Z³ �iY  3mg/g o  33/0  ÉZ»{ �{ (20  Êf¿Z� Äm�{ {Y�³    d]Â�� Á21%  Ä¿Y{ ÉÁ� �] Ä ·Z�» ¹|À³ ÉZÅ
 �Y | ] .|¿{�¯10  Ä¬Ì«{±ZÅ Ä¿YÂm �] �ÌiZe ½Á|]  o�Z« (ÉZÅ�Âb�Y) ÉZÅ.|¿|� µZ §�Ì£ Ê¿�   ,d]Â�� Á Z»{ �Y �Ì£ Ä]

pH  Á    cZ^Ì¯�e¥��»:|À¿Z») ½�Y Ã|ÀÀ¯  �Zy Ê·M {YÂ»  Â¸� ÉZËZ¬] ¶j»µ Ê» �ÌiZe ½M ÄË�ne �] (.|¿�Y~³   Ä¯ �Â�¿Z¼Å
É�f¯Z] �]Y�] �{ Ã�ËÁ Ä] �Ì¿ ½�Y ,{�Y{ {ÂmÁ ZÅ o�Z« {�Â» �{d�Y �iÂ» |Àf�Å �Z^e�Y �{ Y~£ Z] Ä¯ ÊËZÅ.  

� cZ ·Z�» Ë {ZÉ  » ½Z�¿ sÂ�Á Ä] Ä¯ {�Y{ {ÂmÁÊ  |Å{½�Y Z] ÊÅ{�Z³  Z» ËÂeÂ°¯ �Ì¾» �ÅZ¯ Y� ZÅÊÅ{  |]48[ .
Ä]¿Á{ ®» ,Ê¸¯ �Â�Z    Á  ½Y�Z°¼Å]36[  d�¸£ |Àf�Y{ |Ì¯Ze  ½Y�Ì» �ÅZ¯ ÉY�] �ZÌ¿ {�Â» ÉZÅ¾Ì�¯ÂeÔ§M  Ä¿Y{ |ËZ] ZÅ

  ÉY�] �ZÌ¿ {�Â» d�¸£ �Y �f�Ì]É�Ì³Â¸m    �Y.|�Z] o�Z« |��  �Ì»{�ÁY Á �Z^¯M24  ]49[  |Àf�¿YÂÀe    {ÂmÂ» ¾Ì�¯ÂeÔ§M
  Y� Äf�a �{�Y  | ]  420    �� » �{  ¾f§�³ �Y�« d�Z�ppm  3200    ½�Y �Z³5/12%  .|ÀÅ{ �ÅZ¯    ÉY�] Ê]Ây Ä] ½�Y

 º�  \Ë�ze Á ÊËY{�¾Ì�¯ÂeÂ°ËZ»M |À¿Z» ZÅ¾Ì�¯ÂeÔ§,  ¾Ì�ÂeY�¯ÁYAÊ» �Z¯ Ã�Ì£ Á ¾Ì·ÂeZa , |À¯]10[ .  
o�Z« µ�fÀ¯ ÉY�] ½�Y �Z³ {�]�Z¯ Ê¬]Z»É�f¯Z] ,ZÅ¾Ì�¯ÂeÂ°ËZ» Á ZÅÃ|� Ã�Ìy} cÔ£ �{ ZÅ    µÁ|m �{2   Ã{�ÁM

 .d�Y Ã|�  
  

 µÁ|m2- o�Z« µ�fÀ¯ ÉY�] ½�Y �Z³ {�]�Z¯É�f¯Z] ,ZÅ¾Ì�¯ÂeÂ°ËZ» Á ZÅZÅ  

Ä¿Y{   o�Z«   �ËY��   ½�Y �iY  �^À»  

 c�}  Aspergillus parasiticus  ½�Y d�¸£3mg/ 1/0  �ÅZ¯ 63É|��{ {Y| e  �Y | ] o�Z«3 �Á�  11  
¹|À³  Fungi from wheat seed 0.33 mg of O3/g wheat/min 

of gaseous O3, for 5 
minutes 

Reduction of fungal counts (96.9%) and of fungal 
sporulation 

45  

 Âm  Fungal spores and 
mycelia 

0.16 mg of ozone (g 
wheat)-1 min-1  ½|� µZ §�Ì£96o�Z« �Âb�Y É|��{  46  

 c�}  Aflatoxins Ozonation (10–12 wt%) 
reduced  �ÅZ¯92   ¾Ì�¯ÂeÔ§M É|��{  47  

  
 Ä¿Y{ dÌ¨Ì¯ �] ½�Y �Z³ �ÌiZeÃ|� Ã�Ìy} ÉZÅ  

 É�YÂÌe25  ½Y�Z°¼Å Á  ]10[  ½�Y �Z³ �iY  {�  ̄Ê���] Ä¿Y{ dÌ¨Ì  ̄�] Y�|¿  f§�³ ÄnÌf¿ Á|À  �Y Ã{Z¨f�Y  �Z³ ½�Y   �{ ÊËZÅ�Y|¬»
) ÊËZÅ�Á{(  Ê¿Â¨�|� ÉY�] Ä¯  ½{�¯  Ä¿Y{  Ê§Z  ̄ZÅ,{Â]  �Y~´] �ÌiPe Ä¿Y{ dÌ¨Ì  ̄�] d�Y ¾°¼»Ã|� _Zq cÓZ¬» �{ .|¿ 

  µÁ|m)3(    Á Ä¿Y{ dÌ¨Ì  ̄�] ½�Y �Z³ �ÌiZe Ã�Z]�{ ÊeZ§ÔfyY  d�Y ¾°¼» ¥ÔfyY ¾ËY ,{�Y{ {ÂmÁ Ã|� |Ì·Âe cÓÂ�v»
.|�Z] Ã{Z¨f�Y {�Â» �Á� Á {YÂ» Á ¾f§�³ �Y�« �� » �{ ½Z»� c|» ,�Y|¬» ¥ÔfyY �Y Ê�Z¿    

  �{ ²¿� �ÌÌ¤e) {Â] Ã|� ÊÅ{�Z³ ½�Y Z] Ä¯ Ên¿�]ppm  50    c|» Ä]30  (�Á�  |� Ã|ÅZ�»    |ÅZ� Z] Ä�ËZ¬» �{ Á
 Ê» Ä¯�� ÉÂ].{Y{  µZu ¾ËY Z]   |� Äf�Y{�] [ZÌ�M |ÀËM�§ Ê� �{ ÉY ÃÂÆ« ²¿� �ÌÌ¤e Á É|Ì�Y ÉÂ]  ]24[.Äf¿{Á�a   Á

 
22- Wu 
23- Allen 
24- Akbas and Ozdemir 
25- Tiwari 
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 ²ÀÌ¯26  ]50[    �{ Y� ÊÆmÂe ¶]Z« cY�ÌÌ¤e  ¶ËZ§Á�a[�q |Ì�Y  c�} Ã|ÅZ�» ,|¿{Â] Äf§�³ �Y�« ½�Y �Z¼Ìe dve Ä¯ ÊËZÅ

) ½�Y º¯ d�¸£ .|¿{�¯ppm  5 -  05 /0 Ä¿Y{ �{ Ê]�q ½ÂÌ�Y|Ì�¯Y h�Z] ( Ê¼¿ ÊËY~£ ÉZÅ ²¿YÁ .{Â�27    ½Y�Z°¼Å Á
]51[   Ä¿Â¼¿ �{ ¾ÌXeÁ�a ÉYÂfv» �{ �ÅZ¯  Y� |ÅZ� Ä] d�^¿ ½�Y Z] Ã|� ÊÅ{�Z³ c�} ÉZÅ|¿{�¯ ��Y�³.   ¾ËY Ä]

  �Y �f�Ì]) ½�Y {ZË� d�¸£ \Ìe�eppm  50  ( Ã|¼� ½ÂÌ�Y|Ì�¯Y \Ì�M h�Z]Ê» cÔ£ {�M �{ ÉY  {Â�]52[.    Á �|À»
  ½Y�Z°¼Å]24[  c|» �iY  Ê¿ÓÂ� {ZË�  ) ½�Y �Z¼Ìe6  �]Y�]   ¦Ì� ÉÁ� �] Y� (d�Y �ZÌ¿ cZ§M ¾f§� ¾Ì] �Y ÉY�] Ä¯ Ê¿Z»�

 Ä¿Y{ �Y Ê Ì�Á  µÁ|m) |¿{�¯ Ê���] ÊËY~£ ÉZÅ3ÄË~¤e dÌ¨Ì¯ �] É�ÌiZe pÌÅ Á ( cÔ£ É�ÁM�§ cZÌ�Â�y Á ÉY
 {�°¿ Ã|ÅZ�».|¿  

  ÉÁ�  �]  ÉY Ä ·Z�» d�Âa Ä¿Y{  É�Ì³ [Â��»  ¹|À³  ÉZÅ   |¿{�¯ ��Y�³ Á  |� ¹Zn¿Y  ½�Y  Z]  Ã|� ÊÅ{�Z³    Ä¯
 d�Âa �{ d·ÂÆ� h�Z] ÊÅ{�Z³Ê» ¹|À³ É�Ì³  {Â�]53[ºÅ .  ¾ÌÀq�Â� Ä] ½{�  ̄[ZÌ�M ÉY�] �ZÌ¿ {�Â» É��¿Y   ¶]Z«

ÊÆmÂe  )20 -  10  (%  Ä°ÀËY ½Á|]  |Å{ w� ÊËZÌ¼Ì�ÂÌ] cZÌ�Â�y �{ ÊeY�ÌÌ¤e {�]�Z  ̄¶Ì�¿Zfa �Y ½Z�¿ ¾ËY .d§ZË �ÅZ¯ ,
.d�Y ÊËY~£ ÉZÅ Ä¿Y{ ÉY�] ½�Y  

  
 µÁ|m3-  Ä¿Y{ dÌ¨Ì¯ �] ½�Y �Z³ �ÌiZeÃ|� Ã�Ìy} ÉZÅ  

Ä¿Y{   �ËY��   dÌ¨Ì¯ �{ cY�ÌÌ¤e    �^À»  

 c�}  ppm 50  c|» Ä]30 �Á�   �ÌÌ¤e Ê] ÄÀÌ»M |Ì�Y Á [�q |Ì�Y    24  

 l¿�]  ppm 50  c|» Ä]30 �Á�   �ÌÌ¤e Ê] dza dÌ¨Ì¯ Á Ê³|À^�q    24  

 Âm  0.16 and 0.10 mg of ozone (g Barley)-1 min-1  �ÅZ¯ Ä¿YÂm ½Y�Ì» Ê¿�    46  

 Âm  Ozonation (10–12 wt%)  �ÌÌ¤e Ê] [�q |Ì�Y    47  

  
 É�Ì³ ÄnÌf¿  

  É�ÁM�§ d À� �{Ã�Ìy} ¥|Å ,cÔ£Ä¿Y{ ¾¼ËY É�Z� ¶«Y|u Ä] Ê¨Ì  ̄Á Ê¼¯ cZ¨¸e Ä¯ Êe�Â� �{ d�Y ÊËY~£ ÉZÅ
 .|��] ¾Ì¿YÂ«  Y~£ d À� d¼� Ä] �ËY�§Y Á cZ§M �]Y�] �{ d»ÁZ¬» �ËY�§Y ,ÊËZÌ¼Ì� cZ§M �§{ ¹Â¼� ÊnË�|e ¥~u

¥��» ÉZ�Z¬e Ä¿Y{ ½{�¯ Ê¿Â¨�|� ÉY�] ¾Ë�´ËZm �Á� ®Ë ½�Y .d�Y ®Ì¿Z³�ÁY cÓÂ�v» �Y Ã{Z¨f�Y ÉY�] Ã|ÀÀ¯
d�Å   pÌÅ Á Ê¼¿ Ê«Z] µÂ�v» ÉÁ� Ê¼� |¿Z¼�a Ä¿Â³  Ã{Y{ ½Z�¿ Ê���] ¾ËY �{ .{�Y~³Ä¯ |�    ÄÀË�³ ®Ë ½�Y |Ë|m

º�Ì¿Z³�ÁYÁ�°Ì» ,cZ§M �Y Ê Ì�Á ¦Ì� ÉY�] �iÂ» Á¾Ì�¯ÂeÂ°ËZ» Á ZÅ.d�Y ZÅ   ¶»YÂ� Ä] ½�Y Ê�z]�iY µZu ¾ËY Z]
Ä¿Y{ Ã{Âe c�Y�u Äm�{ ,¾f§�³ �Y�« �� » �{ ½Z»� c|» ,Ã|� Ã{Z¨f�Y ½�Y �Y|¬» Ä¸¼m �Y Ê¨¸fz» Á d]Â�� ,ZÅ

 {�§ Ä]  ��vÀ»  dË�»  .{�Y{ Ê´f�]  Ã�Ì£  Ä¿Y{  É�ÁM�§ ÉY�]  ½�Y ÊËZÌ¼Ì�Â°Ë�Ì§  cZÌ�Â�y �]  º¯ �ÌiZe  ÊËY~£ ÉZÅ
 .d�Y  

  
  

 �]ZÀ»  
  

 

 
26- Prudente and King 
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Abstract 

Ozone finds wide application as a powerful disinfectant in water treatment, food processing, and preservation, and various 
other environmental applications. Ozone as an oxidant has numerous potential applications in the food industry because 
of its advantages over traditional food preservation techniques. Application of ozone either in gaseous or liquid form in 
fruit and vegetable processing is often employed for the inactivation of pathogen and spoilage micro-organisms. Ozone 
also has the potential to kill storage pests and degrade mycotoxins. One of the advantages of ozone is that excess ozone 
auto decomposes rapidly to produce oxygen and thus leaves no residues in food. Such advantages make ozone attractive 
to the food industry and are therefore known as a safe disinfectant in food processing. 
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