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ﺍﺳﺘﺨﺮﺍﺝ ﺗﺮﮐﯿﺒﺎﺕ ﺿﺪ ﻣﯿﮑﺮﻭﺑﯽ ﺍﺯ ﺿﺎﯾﻌﺎﺕ ﺳﯿﺐ ﺑﺎ ﺭﻭﺵ ﻫﺎﯼ ﻧﻮﯾﻦ ﻭ ﺍﺭﺯﯾﺎﺑﯽ ﺍﺛﺮ
ﻋﺼﺎﺭﻩ ﺗﻮﻟﯿﺪﯼ ﺑﺮ ﻣﯿﮑﺮﻭﺍﺭﮔﺎﻧﯿﺴﻢ ﻫﺎﯼ ﻋﺎﻣﻞ ﻓﺴﺎﺩ ﻭ ﺯﻣﺎﻥ ﻣﺎﻧﺪﮔﺎﺭﯼ ﮐﯿﮏ ﺭﻭﻏﻨﯽ
ﭘﮋﻭﻫﺶ ﺣﺎﺿﺮ ﺑﺎ ﻫﺪﻑ¬ ﺍﺳﺘﻔﺎﺩﺓ ﺑﻬﯿﻨﻪ ﺍﺯ ﺗﻔﺎﻟﻪ ﺳﯿﺐ ﺑﻪ ﻋﻨﻮﺍﻥ ﭘﺴﻤﺎﻧﺪ ﮐﺸﺎﻭﺭﺯﯼ ﻭ ﮐﺎﺭﺧﺎﻧﻪ¬ﻫﺎﯼ ﺗﻮﻟﯿﺪ
ﺁﺏ ﺳﯿﺐ ﻭ ﺍﺳﺘﺨﺮﺍﺝ ﺗﺮﮐﯿﺒﺎﺕ ﺯﯾﺴﺖ-ﻓﻌﺎﻝ )ﺿﺪﺍﮐﺴﺎﯾﺸﯽ ﻭ ﺿﺪﻣﯿﮑﺮﻭﺑﯽ( ،ﺩﺭ ﺳﻪ ﻣﺮﺣﻠﻪ ﺍﻧﺠﺎﻡ ﭘﺬﯾﺮﻓﺖ.
ﺑﻪ ﻣﻨﻈﻮﺭ ﻣﺴﺎﯾﻞ ﺯﯾﺴﺖ ﻣﺤﯿﻄﯽ ﻧﺎﺷﯽ ﺍﺯ ﻣﺼﺮﻑ ﺣﻼﻟﻬﺎﯼ ﺁﻟﯽ ،ﺩﺭ ﺍﯾﻦ ﺗﺤﻘﯿﻖ ﺍﺯ ﺭﻭﺵ ﻫﺎﯼ ﺍﺳﺘﺨﺮﺍﺝ ﺟﺪﯾﺪ
ﺑﺮ ﭘﺎﯾﻪ ﺍﻣﻮﺍﺝ ﻓﺮﺍﺻﻮﺕ ﻭ ﺁﺏ ﻣﺎﺩﻭﻥ ﺑﺤﺮﺍﻧﯽ ﺍﺳﺘﻔﺎﺩﻩ ﮔﺮﺩﯾﺪ .ﺑﺮﺍﯼ ﺑﺪﺳﺖ ﺁﻭﺭﺩﻥ ﺷﺮﺍﯾﻂ ﺑﻬﯿﻨﻪ ﺍﺳﺘﺨﺮﺍﺝ ﻣﻮﺍﺩ
ﺯﯾﺴﺖ ﻓﻌﺎﻝ ﺗﻔﺎﻟﻪ ﺳﯿﺐ ﺑﺎ ﻣﺎﺩﻭﻥ ﺑﺤﺮﺍﻧﯽ ﺁﺏ ﺭﻭﺵ ﺳﻄﺢ-ﭘﺎﺳﺦ ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﻃﺮﺡ ﻣﺮﮐﺐ ﻣﺮﮐﺰﯼ ﻣﺤﻮﺭﯼ
ﺑﮑﺎﺭﺑﺮﺩﻩ ﺷﺪ .ﺩﺭ ﻣﺮﺣﻠﺔ ﻧﺨﺴﺖ ،ﺷﺮﺍﯾﻂ ﺑﻬﯿﻨﺔ ﺍﺳﺘﺨﺮﺍﺝ ﺗﺮﮐﯿﺒﺎﺕ ﻣﻮﺛﺮ ﻋﺼﺎﺭﺓ ﺍﺗﺎﻧﻮﻟﯽ ﺗﻔﺎﻟﻪ ﺳﯿﺐ ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ
ﺍﺯ ﻓﺮﺁﯾﻨﺪ ﻓﺮﺍﺻﻮﺕ )ﺷﺪﺕ ﺻﻮﺕ 60 ، 20:ﻭ  100ﺩﺭﺻﺪ؛ ﻭ ﺯﻣﺎﻥ ﺍﻋﻤﺎﻝ ﺍﻣﻮﺍﺝ ﻓﺮﺍﺻﻮﺕ 35 ،15 :ﻭ  55ﺩﻗﯿﻘﻪ؛
ﻭ ﺩﻣﺎﯼ  35،50:ﻭ 65ﺩﺭﺟﻪ ﺳﺎﻧﺘﯽ ﮔﺮﺍﺩ ( ﻭ ﺭﻭﺵ ﺳﻄﺢ ﭘﺎﺳﺦ )ﻃﺮﺡ ﻣﺮﮐﺐ ﻣﺮﮐﺰﯼ ﻣﺤﻮﺭﯼ( ﻣﻮﺭﺩ ﺍﺭﺯﯾﺎﺑﯽ
ﻗﺮﺍﺭ ﮔﺮﻓﺖ .ﺷﺮﺍﯾﻂ ﻓﺮﺍﯾﻨﺪ ﺍﺳﺘﺨﺮﺍﺝ ﺑﺎ ﺭﻭﺵ ﻣﺎﺩﻭﻥ ﺑﺤﺮﺍﻧﯽ ﺁﺏ ﺷﺎﻣﻞ ﺩﻣﺎ) 140 ،110ﻭ  170ﺩﺭﺟﻪ ﺳﺎﻧﺘﯽ
ﮔﺮﺍﺩ( ﻭ ﻣﺪﺕ ﺯﻣﺎﻥ ﻓﺮﺍﯾﻨﺪ ) 30 ،20ﻭ  40ﺩﻗﯿﻘﻪ( ﺑﻮﺩﻧﺪ .ﻣﻘﺪﺍﺭ ﺗﺮﮐﯿﺒﺎﺕ ﭘﻠﯽ ﻓﻨﻠﯽ ،ﻣﯿﺰﺍﻥ ﻣﻬﺎﺭﮐﻨﻨﺪﮔﯽ
ﺭﺍﺩﯾﮑﺎﻝ ﺁﺯﺍﺩ  DPPHﻭ ﺭﺍﻧﺪﻣﺎﻥ ﺍﺳﺘﺨﺮﺍﺝ ﻣﺘﻐﯿﺮﻫﺎﯼ ﻭﺍﺑﺴﺘﻪ ﺍﻧﺪﺍﺯﻩ ﮔﯿﺮﯼ ﺷﺪﻩ ﺑﻮﺩﻧﺪ .ﺩﺭ ﺭﻭﺵ ﺍﻣﻮﺍﺝ ﻓﺮﺍﺻﻮﺕ
ﻣﻘﺪﺍﺭ ﺗﺮﮐﯿﺒﺎﺕ ﻓﻨﻮﻟﯿﮏ  74.55ﻣﯿﻠﯽ ﮔﺮﻡ ﺍﺳﯿﺪ ﮔﺎﻟﯿﮏ ،ﻣﯿﺰﺍﻥ ﮔﯿﺮﻧﺪﮔﯽ ﺭﺍﺩﯾﮑﺎﻝ ﺁﺯﺍﺩ  83.86ﺩﺭﺻﺪ ﻭ
ﺭﺍﻧﺪﻣﺎﻥ ﺍﺳﺘﺨﺮﺍﺝ  17.73ﺑﻪ ﺍﺯﺍﯼ  5ﮔﺮﻡ ﺍﺯ ﭘﻮﺩﺭ ﺍﻭﻟﯿﻪ ﺑﻪ ﺩﺳﺖ ﺁﻣﺪ .ﺑﻪ ﻃﻮﺭ ﮐﻠﯽ ،ﺷﺮﺍﯾﻂ ﺑﻬﯿﻨﻪ ﺍﺳﺘﺨﺮﺍﺝ
ﻋﺼﺎﺭﻩ ﺍﺗﺎﻧﻮﻟﯽ ﺗﻔﺎﻟﻪ ﺳﯿﺐ ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﻓﺮﺁﯾﻨﺪ ﻓﺮﺍﺻﻮﺕ ﺑﺮ ﭘﺎﺳﺦ¬ﻫﺎ ﺍﺯ ﻃﺮﯾﻖ ﺑﻬﯿﻨﻪ¬ﯾﺎﺑﯽ ﻋﺪﺩﯼ ﻭ ﻧﻤﻮﺩﺍﺭﯼ،
ﺷﺪﺕ ﻓﺮﺍﺻﻮﺕ  82.38ﺩﺭﺻﺪ ﺑﻪ ﻣﺪﺕ  35ﺩﻗﯿﻘﻪ ﻭ ﺩﻣﺎﯼ  51.49ﺩﺭﺟﻪ ﺳﺎﻧﺘﯽ ﮔﺮﺍﺩ ﺗﻌﯿﯿﻦ ﮔﺮﺩﯾﺪ.
ﺷﺮﺍﯾﻂ ﺑﻬﯿﻨﻪ ﺍﺳﺘﺨﺮﺍﺝ ﺩﺭ ﺭﻭﺵ ﻣﺎﺩﻭﻥ ﺑﺤﺮﺍﻧﯽ ﺁﺏ ﺑﺮﺍﯼ ﺑﺪﺳﺖ ﺁﻭﺭﺩﻥ ﻋﺼﺎﺭﻩ ﺍﯼ ﺑﺎ ﺣﺪﺍﮐﺜﺮ ﻗﺪﺭﺕ ﺁﻧﺘﯽ
ﺍﮐﺴﯿﺪﺍﻧﯽ ﺩﻣﺎﯼ  170ﺩﺭﺟﻪ ﺳﺎﻧﺘﯽ ﮔﺮﺍﺩ ﻭ ﺯﻣﺎﻥ  40ﺩﻗﯿﻘﻪ ﺗﻌﯿﯿﻦ ﺷﺪ .ﺗﺤﺖ ﺍﯾﻦ ﺷﺮﺍﯾﻂ ﻣﯿﺰﺍﻥ ﺗﺮﮐﯿﺒﺎﺕ ﭘﻠﯽ
ﻓﻨﻠﯽ ،ﻗﺪﺭﺕ ﻣﻬﺎﺭﮐﻨﻨﺪﮔﯽ ﺭﺍﺩﯾﮑﺎﻝ ﺁﺯﺍﺩ DPPHﻭ ﺭﺍﻧﺪﻣﺎﻥ ﺍﺳﺘﺨﺮﺍﺝ ﺑﻪ ﺗﺮﺗﯿﺐ ﺑﺮﺍﺑﺮ ﺑﺎ  487.054ﻣﯿﻠﯽ ﮔﺮﻡ ﺑﺮ
ﺣﺴﺐ ﺍﺳﯿﺪﮔﺎﻟﯿﮏ 96.56 ،ﺩﺭﺻﺪ ﻭ ﺭﺍﻧﺪﻣﺎﻥ  18.66ﺑﻪ ﺍﺯﺍﯼ  5ﮔﺮﻡ ﭘﻮﺩﺭ ﺍﻭﻟﯿﻪ ﺍﺳﺖ.
ﺩﺭ ﻣﺮﺣﻠﻪ ﺩﻭﻡ ﺍﯾﻦ ﻣﻄﺎﻟﻌﻪ ﻫﻤﭽﻨﯿﻦ ﺍﺛﺮ ﺿﺪ ﻣﯿﮑﺮﻭﺑﯽ ﻋﺼﺎﺭﻩ ﺑﻬﯿﻨﻪ ﺣﺎﺻﻞ ﺍﺯ ﻓﺮﺍﯾﻨﺪ ﻣﺎﺩﻭﻥ ﺑﺤﺮﺍﻧﯽ ﺁﺏ ﺑﻪ
ﺭﻭﺵ ﻣﺎﯾﮑﺮﻭﺩﺍﯾﻠﻮﺷﻦ ﺑﺮ ﺭﻭﯼ ﺩﻭ ﺑﺎﮐﺘﺮﯼ ﺍﺳﺘﺎﻓﯿﻠﻮﮐﻮﮐﻮﺱ ﺍﻭﺭﺋﻮﺱ ﻭ ﺍﺷﺮﯾﺸﯿﺎ ﮐﻼﯼ ﻭ ﻗﺎﺭﭺ ﺁﺳﭙﺮﮊﯾﻠﻮﺱ ﻧﺎﯾﺠﺮ
ﺍﺭﺯﯾﺎﺑﯽ ﮔﺮﺩﯾﺪ .ﯾﺎﻓﺘﻪ ﻫﺎﯼ ﺍﯾﻦ ﭘﮋﻭﻫﺶ ﻧﺸﺎﻥ ﺩﺍﺩ ﮐﻪ ﻋﺼﺎﺭﻩ ﻣﻮﺭﺩ ﻣﻄﺎﻟﻌﻪ ﺑﺮ ﺑﺎﮐﺘﺮﯼ ﺍﺳﺘﺎﻓﯿﻠﻮﮐﻮﮐﻮﺱ ﺍﻭﺭﺋﻮﺱ
ﺑﯿﺸﺘﺮﯾﻦ ﺍﺛﺮﺩﻫﯽ ﺭﺍ ﺩﺍﺷﺘﻪ ﻫﻤﭽﻨﯿﻦ ﺑﺮ ﺭﻭﯼ ﺑﺎﮐﺘﺮﯼ ﺍﺷﯿﺮﺷﯿﺎ ﮐﻼﯼ ﻭ ﻗﺎﺭﭺ ﺍﺳﭙﺮﮊﯾﻠﻮﺱ ﻧﺎﯾﺠﺮ ﻧﯿﺰ ﺗﺎﺛﯿﺮ
ﺩﺍﺷﺖ.
ﺩﺭ ﮔﺎﻡ ﺁﺧﺮ ﺍﯾﻦ ﺗﺤﻘﯿﻖ ﺑﺮﺭﺳﯽ ﺍﺛﺮ ﻋﺼﺎﺭﻩ ﺗﻔﺎﻟﻪ ﺳﯿﺐ )ﺳﻄﻮﺡ  40 ،20ﻭ  60ﺩﺭﺻﺪ( ﺑﻪ ﻋﻨﻮﺍﻥ ﯾﮏ ﺍﻓﺰﻭﺩﻧﯽ
ﻃﺒﯿﻌﯽ ﺟﻬﺖ ﺑﻬﺒﻮﺩ ﺧﺼﻮﺻﯿﺎﺕ ﻓﯿﺰﯾﮑﻮﺷﯿﻤﯿﺎﯾﯽ ﻭ ﺣﺴﯽ ﮐﯿﮏ ﺭﻭﻏﻨﯽ ﺩﺭ ﻣﻘﺎﯾﺴﻪ ﺑﺎ ﻧﮕﻬﺪﺍﺭﻧﺪﻩ ﺳﻨﺘﺰﯼ
ﺳﻮﺭﺑﺎﺕ ﭘﺘﺎﺳﯿﻢ)0.1ﺩﺭﺻﺪ( ﺻﻮﺭﺕ ﮔﺮﻓﺖ .ﺑﺮ ﺍﺳﺎﺱ ﻧﺘﺎﯾﺞ ﺣﺎﺻﻠﻪ ﻣﺸﺨﺺ ﮔﺮﺩﯾﺪ ﮐﻪ ﻋﺼﺎﺭﺓ ﻣﺬﮐﻮﺭ ﻗﺎﺩﺭ ﺑﻪ
ﮐﻨﺘﺮﻝ ﺭﺷﺪ ﮐﭙﮏ ﻭ ﻣﺨﻤﺮ ﺑﺎ ﺣﻔﻆ ﺧﺼﻮﺻﯿﺎﺕ ﺣﺴﯽ ﺩﺭ ﮐﯿﮏ ﺍﺳﺖ ﻭ ﮐﻤﺘﺮﯾﻦ ﻣﯿﺰﺍﻥ ﺭﺷﺪ ﮐﭙﮏ ﻭ ﻣﺨﻤﺮ
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ﺳﺎﻣﺎﻧﻪﯼ ﺟﺴﺘﺠﻮ ﺩﺭ ﭘﺎﯾﺎﻥﻧﺎﻣﻪﻫﺎ

 ﺩﺭﺻﺪ ﻋﺼﺎﺭﺓ ﺁﺑﯽ ﻣﺸﺎﻫﺪﻩ ﺷﺪ ﮐﻪ ﻣﻌﺎﺩﻝ60  ﺭﻭﺯ ﻧﮕﻬﺪﺍﺭﯼ ﺩﺭ ﺷﺮﺍﯾﻂ ﻣﺤﯿﻄﯽ ﺩﺭ ﻧﻤﻮﻧﺔ ﺣﺎﻭﯼ9 ﺑﻌﺪ ﺍﺯ
.ﺍﺛﺮﻧﮕﻬﺪﺍﺭﻧﺪﺓ ﺷﯿﻤﯿﺎﯾﯽ ﺳﻮﺭﺑﺎﺕ ﭘﺘﺎﺳﯿﻢ ﺑﻮﺩ
ﻧﺘﺎﯾﺞ ﺑﺪﺳﺖ ﺁﻣﺪﻩ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﺁﺏ ﻣﺎﺩﻭﻥ ﺑﺤﺮﺍﻧﯽ ﺭﺍ ﺑﻪ ﻋﻨﻮﺍﻥ ﺭﻭﺷﯽ ﻣﻨﺎﺳﺐ ﺟﻬﺖ ﺍﺳﺘﺨﺮﺍﺝ ﻣﻮﺍﺩ ﺑﯿﻮﻟﻮﮊﯾﮏ ﺍﺯ
.ﺗﻔﺎﻟﻪ ﺳﯿﺐ ﺑﻪ ﺍﺛﺒﺎﺕ ﻣﯿﺮﺳﺎﻧﺪ
ﻫﻤﭽﻨﯿﻦ ﻧﺘﺎﯾﺞ ﺣﺎﺻﻞ ﻧﺸﺎﻥ ﺩﺍﺩ ﮐﻪ ﻣﯿﺘﻮﺍﻥ ﺑﻪ ﺟﺎﯼ ﻧﮕﻬﺪﺍﺭﻧﺪﻩ ﻫﺎ ﻭ ﺑﻬﺒﻮﺩﺩﻫﻨﺪﻩ ﻫﺎﯼ ﺳﻨﺘﺰﯼ ﺍﺯ ﻋﺼﺎﺭﻩ ﺗﻔﺎﻟﻪ
ﺳﯿﺐ ﺍﺳﺘﻔﺎﺩﻩ ﮐﺮﺩ ﮐﻪ ﻋﻼﻭﻩ ﺑﺮ ﺍﻓﺰﺍﯾﺶ ﻣﺎﻧﺪﮔﺎﺭﯼ ﻣﺤﺼﻮﻝ ﺑﺎﻋﺚ ﺑﻬﺒﻮﺩ ﺧﺼﻮﺻﯿﺎﺕ ﻓﯿﺰﯾﮑﯽ ﻭ ﺣﺴﯽ ﮐﯿﮏ
ﻣﯿﺸﻮﺩ
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 ﺗﮑﻨﻮﻟﻮﮊﯼ ﻣﻮﺍﺩ ﻏﺬﺍﯾﯽ-  ﻋﻠﻮﻡ ﻭ ﺻﻨﺎﯾﻊ ﻏﺬﺍﯾﯽ:ﺭﺷﺘﻪﯼ ﺗﺤﺼﯿﻠﯽ
 ﮐﺸﺎﻭﺭﺯﯼ ﻭ ﺩﺍﻣﭙﺰﺷﮑﯽ:ﺩﺍﻧﺸﮑﺪﻩ
 ﺩﮐﺘﺮ ﺍﻣﯿﺮﺣﺴﯿﻦ ﺍﻟﻬﺎﻣﯽﺭﺍﺩ ﻭ ﻣﺠﯿﺪ ﺟﻮﺍﻧﻤﺮﺩ ﺩﺍﺧﻠﯽ:ﺍﺳﺘﺎﺩﺍﻥ ﺭﺍﻫﻨﻤﺎ
 ﭘﺮﻭﯾﻦ ﺷﺮﺍﯾﻌﯽ ﻭ ﺩﮐﺘﺮ ﻣﺤﻤﺪ ﺁﺭﻣﯿﻦ:ﺍﺳﺘﺎﺩﺍﻥ ﻣﺸﺎﻭﺭ
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extraction of antimicrobial compounds from apple
waste by novel extraction methods and evaluation of
extract effect on the spoilage micro organisms and the
shelf life on cakes
The present study was conducted with the aim of optimal use of apple peppers as
agricultural residues and apple juice factories and extraction of bioactive compounds
(antioxidant and antimicrobial) in three stages.
In order to solve environmental problems caused by the use of organic solvents, new
extraction methods based on ultrasound and infrared water were used in this research. To
obtain optimal conditions for extraction of biologically active apple pods with the infracritical water of the surface-response method using a central axial compaction scheme. In
the first stage, the optimal conditions for extracting the effective compounds of the
ethanolic extract of apple pulp using the ultrasonic process (sound intensity: 20, 60 and
100%; and the time of applying ultrasound: 15, 35 and 55 minutes; and temperature: 35.50
and 65 degrees Centigrade) and response surface method (central center composite design)
were evaluated. The conditions of the extraction process were subcritical water method
including temperature (110, 140 and 170 ° C) and process time (20, 30 and 40 min). The
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amount of polyphenolic compounds, DPPH free radical inhibitory activity and the
extraction efficiency of dependent variables were measured. In the ultrasonic method, the
amount of phenolic compounds was 74.55 mg gallic acid, the free radical gravity was
83.86%, and the extraction efficiency was 17.73 per 5 g of the initial powder. In general,
the optimum conditions for extraction of ethanolic extract of apple pepper were determined
by ultrasonic process on the responses by numerical and graphical optimization, ultrasound
intensity of 82.38% for 35 minutes and temperature of 51.49 ° C.
The optimum extraction conditions were determined in the water-infra-crystalline method
to obtain an extract with maximum antioxidant strength of 170 ° C and 40 minutes. Under
these conditions, the content of polyphenols, DPPH free radical inhibitory power and
extraction efficiency is 487.054 mg, based on acid gallic acid, 96.56%, and 18.66%
efficiency per 5 g of initial powder.
In the second phase of this study, the antimicrobial effect of optimum extracts from the
subcritical water process by microdilution method was evaluated on two bacteria of
Staphylococcus aureus and Escherichia coli and Aspergillus niger fungus. The results of
this study showed that the extract had the most effect on Staphylococcus aureus bacteria
and also affected Asheria clai and Aspergillus niger.
In the last step of this research, the effect of extract of apple pulp (20, 40 and 60%) was
studied as a natural additive to improve the physicochemical and sensory properties of
oatmeal cake compared to 0.1% potassium sulfate synthetic preservative. Based on the
results, it was determined that the extract was able to control the growth of mold and yeast
by retaining sensory properties in cake. The lowest mold and yeast growth after 9 days of
storage in environmental conditions was observed in a sample containing 60% of the
aqueous extract which was equivalent to the effect of the preservative The chemical was
potassium sorbate.
The results confirm the use of infrared water as a suitable method for extracting biological
materials from apple pepper.
Also, the results showed that instead of synthetic enhancers and preservatives, apple pulp
extract can be used, which in addition to increasing the shelf-life of the product improves
the physical and sensory properties of cake.
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