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ﺍﺛﺮ ﭘﻮﺩﺭ ﮐﺪﻭ ﺣﻠﻮﺍﯾﯽ ﺑﻌﻨﻮﺍﻥ ﺟﺎﯾﮕﺰﯾﻦ ﭼﺮﺑﯽ ﺑﺮ ﻭﯾﮋﮔﯽ ﻫﺎﯼ ﺭﺋﻮﻟﻮﮊﯾﮑﯽ  ،ﺣﺮﺍﺭﺗﯽ ،
ﻓﯿﺰﯾﮑﻮﺷﯿﻤﯿﺎﯾﯽ ﻭ ﺣﺴﯽ ﮐﯿﮏ ﺭﻭﻏﻨﯽ
ﻫﺪﻑ ﺍﺯ ﺍﯾﻦ ﺗﺤﻘﯿﻖ ،ﺗﻮﻟﯿﺪ ﮐﯿﮏ ﻣﻨﺎﺳﺐ ﺑﺎ ﭼﺮﺑﯽ ﮐﺎﻫﺶﯾﺎﻓﺘﻪ ﺑﻪ ﮐﻤﮏ ﭘﻮﺩﺭ ﮐﺪﻭﺣﻠﻮﺍﯾﯽ ﺑﻌﻨﻮﺍﻥ ﺟﺎﯾﮕﺰﯾﻦ
ﭼﺮﺑﯽ ﺑﻮﺩ .ﭘﺲ ﺍﺯ ﺗﻬﯿﻪ ﭘﻮﺩﺭ ﮐﺪﻭﺣﻠﻮﺍﯾﯽ ﺍﺯ ﻣﺰﻭﮐﺎﺭﭖ ﮐﺪﻭﺣﻠﻮﺍﯾﯽ ﺑﻪ ﺭﻭﺵ ﺧﺸﮏ ﮐﺮﺩﻥ ﺑﺎ ﺁﻭﻥ ،ﺍﺑﺘﺪﺍ ﺑﺮﺧﯽ
ﻭﯾﮋﮔﯽﻫﺎﯼ ﺍﯾﻦ ﭘﻮﺩﺭ ﺍﺭﺯﯾﺎﺑﯽ ﺷﺪ .ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﻣﻘﺪﺍﺭ ﭼﺮﺑﯽ ﻭ ﺍﻧﺮﮊﯼ ﭘﺎﯾﯿﻦ ﻭ ﻣﻘﺪﺍﺭ ﻓﯿﺒﺮ ﺧﺎﻡ ،ﻇﺮﻓﯿﺖ ﺗﻮﺭﻡ ﻭ
ﺷﺎﺧﺺ ﺟﺬﺏ ﺁﺏ ﺑﺎﻻﯼ ﺁﻥ ،ﭘﻮﺩﺭ ﮐﺪﻭ ﻗﺎﺑﻠﯿﺖ ﺟﺎﯾﮕﺰﯾﻦ ﭼﺮﺑﯽ ﺑﺮ ﭘﺎﯾﻪ ﮐﺮﺑﻮﻫﯿﺪﺭﺍﺕ ﺑﺮﺍﯼ ﻓﺮﺁﻭﺭﺩﻩﻫﺎﯼ ﻧﺎﻧﻮﺍﯾﯽ
ﺭﺍ ﺩﺍﺷﺖ .ﺑﻄﻮﺭﮐﻠﯽ ﺍﺑﻌﺎﺩ ﺫﺭﺍﺕ ﮐﺪﻭ ﺩﺭ ﺣﺪ ﻣﻄﻠﻮﺏ ﺑﻮﺩ .ﻫﻤﭽﻨﯿﻦ ،ﺑﺎ ﺍﺭﺯﯾﺎﺑﯽ ﺑﺮﺧﯽ ﻭﯾﮋﮔﯽﻫﺎﯼ ﺁﺭﺩ ﮔﻨﺪﻡ،
ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﺁﻥ ﺩﺭ ﺗﻬﯿﻪ ﮐﯿﮏ ﻣﻨﺎﺳﺐ ﺗﺸﺨﯿﺺ ﺩﺍﺩﻩ ﺷﺪ .ﺩﺭ ﻣﺮﺣﻠﻪ ﺑﻌﺪ ،ﭘﻮﺩﺭ ﮐﺪﻭ ﺟﺎﯾﮕﺰﯾﻦ  %20ﻭ %40
ﺷﻮﺭﺗﻨﯿﻨﮓ ﺩﺭ ﻓﺮﻣﻮﻻﺳﯿﻮﻥ ﮐﯿﮏﻫﺎﯼ ﺭﻭﻏﻨﯽ ﺣﺎﻭﯼ  %0ﻭ  %50ﺁﺏ ﺑﯿﺸﺘﺮ ﺷﺪ ﻭ ﺑﺮﺧﯽ ﻭﯾﮋﮔﯽﻫﺎﯼ ﺧﻤﯿﺮ ﻭ
ﮐﯿﮏﻫﺎ ﺍﺭﺯﯾﺎﺑﯽ ﺷﺪ .ﺟﻬﺖ ﺍﺭﺯﯾﺎﺑﯽ ﺑﯿﺎﺗﯽ ،ﺭﻃﻮﺑﺖ ،ﻓﻌﺎﻟﯿﺖ ﺁﺑﯽ ،ﺳﻔﺘﯽ ﻭ ﻭﯾﮋﮔﯽﻫﺎﯼ ﺣﺴﯽ ﮐﯿﮏﻫﺎ ﺩﺭ ﯾﮏ،
ﻫﻔﺖ ﻭ ﭼﻬﺎﺭﺩﻩ ﺭﻭﺯ ﭘﺲ ﺍﺯ ﭘﺨﺖ ﺑﺮﺭﺳﯽ ﺷﺪﻧﺪ .ﺑﺎ ﺍﻓﺰﺍﯾﺶ ﺟﺎﯾﮕﺰﯾﻨﯽ ﺷﻮﺭﺗﻨﯿﻨﮓ ،ﻭﯾﺴﮑﻮﺯﯾﺘﻪ ﻭ ﺿﺮﯾﺐ ﻗﻮﺍﻡ
ﺧﻤﯿﺮ ﺍﻓﺰﺍﯾﺶ ﯾﺎﻓﺖ ،ﺍﻣﺎ ﺍﻓﺰﺍﯾﺶ ﺁﺏ ﺳﺒﺐ ﮐﺎﻫﺶ ﺍﯾﻦ ﻭﯾﮋﮔﯽﻫﺎ ﺩﺭ ﺗﯿﻤﺎﺭﻫﺎﯼ ﺑﺎ ﺷﻮﺭﺗﻨﯿﻨﮓ ﺟﺎﯾﮕﺰﯾﻦ ﯾﺎﻓﺘﻪ
ﺷﺪ .ﻧﻤﻮﻧﻪﻫﺎ ﺭﻓﺘﺎﺭ ﺭﻗﯿﻖﺷﻮﻧﺪﻩ ﺑﺎ ﺑﺮﺵ ﻧﺸﺎﻥ ﺩﺍﺩ .ﺑﯿﺸﺘﺮﯾﻦ ﭼﮕﺎﻟﯽ ﻧﺴﺒﯽ ﻣﺘﻌﻠﻖ ﺑﻪ ﺧﻤﯿﺮ ﺗﯿﻤﺎﺭ ﺑﺎ 40%
ﺟﺎﯾﮕﺰﯾﻨﯽ ﻭ ﺑﺪﻭﻥ ﺁﺏ ﺍﺿﺎﻓﯽ )ﺗﯿﻤﺎﺭ (40%ﺑﻮ ﺩ .ﺩﺭ ﻣﺤﺪﻭ ﺩﻩ ﻭﯾﺴﮑﻮﺍﻻﺳﺘﯿﮏ ﺧﻄﯽ ،ﻧﻤﻮﻧﻪﻫﺎ ﺭﻓﺘﺎﺭ
ﻭﯾﺴﮑﻮﺍﻻﺳﺘﯿﮏ ﺟﺎﻣﺪ ﻧﺸﺎﻥ ﺩﺍﺩ .ﻣﺪﻭﻝﻫﺎﯼ ﺫﺧﯿﺮﻩ ﻭ ﺍﻓﺖ ﻭ ﺗﺎﻧﮋﺍﻧﺖ ﺍﻓﺖ ﺣﺎﺻﻞ ﺍﺯ ﺁﺯﻣﻮﻥ ﺭﻭﺑﺶ ﻓﺮﮐﺎﻧﺲ
ﺑﺮﺭﺳﯽ ﺷﺪ .ﺑﺎ ﺍﻓﺰﺍﯾﺶ ﺟﺎﯾﮕﺰﯾﻨﯽ ،ﻭﯾﮋﮔﯽﻫﺎﯼ ﻭﯾﺴﮑﻮﺍﻻﺳﺘﯿﮏ ﺧﻤﯿﺮ ﺍﻓﺰﺍﯾﺶ ﯾﺎﻓﺖ ،ﺍﻣﺎ ﺍﻓﺰﺍﯾﺶ ﺁﺏ ﺳﺒﺐ
ﺗﻀﻌﯿﻒ ﺳﺎﺧﺘﺎﺭ ﺳﯿﺴﺘﻢ ﺷﺪ .ﺑﺎ ﺍﻓﺰﺍﯾﺶ ﻓﺮﮐﺎﻧﺲ ،ﻫﺮ ﺩﻭ ﻣﺪﻭﻝ ﺗﯿﻤﺎﺭﻫﺎ ﺑﯿﺸﺘﺮ ﺷﺪ ﻭ ﺗﺎﻧﮋﺍﻧﺖ ﺍﻓﺖ ﺗﯿﻤﺎﺭ ﺑﺎ
 %20ﺟﺎﯾﮕﺰﯾﻨﯽ ﺷﻮﺭﺗﻨﯿﻨﮓ ﻭ ﺑﺪﻭﻥ ﺁﺏ ﺍﺿﺎﻓﯽ )ﺗﯿﻤﺎﺭ ،(20%ﺭﻭﻧﺪ ﻣﺸﺎﺑﻪﺗﺮﯼ ﺑﺎ ﺷﺎﻫﺪ ﻧﺸﺎﻥ ﺩﺍﺩ .ﻧﺘﺎﯾﺞ
ﮔﺮﻣﺎﺳﻨﺠﯽ ﺭﻭﺑﺸﯽ ﺗﻔﺎﺿﻠﯽ ﺧﻤﯿﺮ ﺣﺎﮐﯽ ﺍﺯ ﺍﻓﺰﺍﯾﺶ ﻭ ﮐﺎﻫﺶ ﺩﻣﺎﯼ ﮊﻻﺗﯿﻨﻪ ﺷﺪﻥ ﻧﺸﺎﺳﺘﻪ ﺑﻪ ﺗﺮﺗﯿﺐ ﺑﺎ
ﺟﺎﯾﮕﺰﯾﻦ ﺷﻮﺭﺗﻨﯿﻨﮓ ﻭ ﺍﻓﺰﻭﺩﻥ ﺁﺏ ﺩﺭ ﻓﺮﻣﻮﻻﺳﯿﻮﻥ ﺑﻮﺩ .ﺗﻔﺎﻭﺕ ﻣﻌﻨﯽﺩﺍﺭﯼ ﺩﺭ ﺁﻧﺘﺎﻟﭙﯽ ﮊﻻﺗﯿﻨﻪ ﺷﺪﻥ ﺗﯿﻤﺎﺭﻫﺎ
ﻣﻼﺣﻈﻪ ﻧﺸﺪ .ﭼﺮﺑﯽ ﮐﯿﮏﻫﺎﯼ ﺣﺎﻭﯼ ﮐﺪﻭ ﮐﻤﺘﺮ ﺍﺯ ﺷﺎﻫﺪ ﺑﻮﺩ .ﺩﺭ ﺗﻤﺎﻡ ﺭﻭﺯﻫﺎﯼ ﻧﮕﻬﺪﺍﺭﯼ ،ﺭﻃﻮﺑﺖ ﮐﯿﮏﻫﺎﯼ
ﺣﺎﻭﯼ ﮐﺪﻭ ﺑﯿﺸﺘﺮ ﺍﺯ ﺷﺎﻫﺪ ﺑﻮﺩ .ﺗﻨﻬﺎ ﺭﻃﻮﺑﺖ ﺗﯿﻤﺎﺭﻫﺎﯼ ﺑﺎ  %40ﺟﺎﯾﮕﺰﯾﻨﯽ ،ﺑﯿﻦ ﺭﻭﺯﻫﺎﯼ ﻣﺨﺘﻠﻒ ﺗﻔﺎﻭﺕ
ﻣﻌﻨﯽﺩﺍﺭﯼ ﻧﺸﺎﻥ ﻧﺪﺍﺩ .ﺣﺠﻢ ﻭ ﺣﺠﻢ ﻣﺨﺼﻮﺹ ﮐﯿﮏ ﺷﺎﻫﺪ ﻭ ﺗﯿﻤﺎﺭ  %20ﺍﺯ ﺩﯾﮕﺮ ﻧﻤﻮﻧﻪﻫﺎ ﺑﯿﺸﺘﺮ ﺑﻮﺩ .ﺑﺎ
ﺍﻓﺰﺍﯾﺶ ﺟﺎﯾﮕﺰﯾﻨﯽ ،ﺍﻓﺖ ﻭﺯﻧﯽ ﺗﯿﻤﺎﺭﻫﺎ ﮐﺎﻫﺶ ﻣﻌﻨﯽﺩﺍﺭ ﯾﺎﻓﺖ .ﺟﺎﯾﮕﺰﯾﻨﯽ ﺳﺒﺐ ﺗﯿﺮﻩﺗﺮ ﺷﺪﻥ ﭘﻮﺳﺘﻪ ﻭ ﻣﻐﺰ ﺑﺠﺰ
ﻣﻐﺰ ﺗﯿﻤﺎﺭ  %20ﺷﺪ .ﺗﻨﻬﺎ ﭘﻮﺳﺘﻪ ﺗﯿﻤﺎﺭ ﺑﺎ  40%ﺟﺎﯾﮕﺰﯾﻨﯽ ﻭ ﺁﺏ ﺍﺿﺎﻓﯽ ،ﺍﺯ ﺷﺎﻫﺪ ﺯﺭﺩﺗﺮ ﺑﻮﺩ .ﮐﻤﺘﺮﯾﻦ ﻗﺮﻣﺰﯼ
) (9.30ﻭ ﺍﺧﺘﻼﻑ ﺭﻧﮓ ﮐﻠﯽ ﭘﻮﺳﺘﻪ ) (2.80ﻣﺘﻌﻠﻖ ﺑﻪ ﺗﯿﻤﺎﺭ ﺑﺎ  %20ﺟﺎﯾﮕﺰﯾﻨﯽ ﻭ ﺁﺏ ﺍﺿﺎﻓﯽ ﺑﻮﺩ .ﺑﺎ ﺍﻓﺰﺍﯾﺶ
ﺟﺎﯾﮕﺰﯾﻨﯽ ،ﺗﻤﺎﯾﻞ ﺑﻪ ﻗﺮﻣﺰﯼ ﻭ ﺯﺭﺩﯼ ﻣﻐﺰ ﺗﯿﻤﺎﺭﻫﺎ ﺑﯿﺸﺘﺮ ﺷﺪ .ﺍﺧﺘﻼﻑ ﺭﻧﮓ ﮐﻠﯽ ﻣﻐﺰ ﺗﯿﻤﺎﺭ  20%ﮐﻤﺘﺮ ﺍﺯ
ﺩﯾﮕﺮ ﺗﯿﻤﺎﺭﻫﺎ ﺑﻮﺩ ) .(5.52ﺑﺎ ﺟﺎﯾﮕﺰﯾﻨﯽ  %40ﺷﻮﺭﺗﻨﯿﻨﮓ ،ﺳﻔﺘﯽ ﻭ ﻗﺎﺑﻠﯿﺖ ﺟﻮﯾﺪﻥ ﻣﻐﺰ ﮐﯿﮏ ﺑﻪ ﺗﺮﺗﯿﺐ ﺑﻪ
ﻣﻘﺪﺍﺭ  1429.5ﮔﺮﻡ ﻭ  93.72ﻣﯿﻠﯽﮊﻭﻝ ﺍﻓﺰﺍﯾﺶ ﻭ ﻓﻌﺎﻟﯿﺖ ﺁﺑﯽ ﮐﯿﮏ ﻭ ﺩﺭﺻﺪ ﺗﺨﻠﺨﻞ ﻣﻐﺰ ﺁﻥ ﺑﻪ ﺗﺮﺗﯿﺐ 0/02
ﻭ  %47ﮐﺎﻫﺶ ﻣﻌﻨﯽﺩﺍﺭ ﯾﺎﻓﺖ ،ﺍﻣﺎ ﺑﺎ  %20ﺟﺎﯾﮕﺰﯾﻨﯽ ،ﻫﯿﭻ ﺗﻐﯿﯿﺮﯼ ﺩﺭ ﻭﯾﮋﮔﯽﻫﺎﯼ ﻣﺬﮐﻮﺭ ﮐﯿﮏ ﻣﻼﺣﻈﻪ

ﺻﻔﺤﻪ:
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ﻧﺸﺪ .ﺑﺎ ﺍﻓﺰﺍﯾﺶ ﺯﻣﺎﻥ ﻧﮕﻬﺪﺍﺭﯼ ﺗﻨﻬﺎ ﻓﻌﺎﻟﯿﺖ ﺁﺑﯽ ﮐﯿﮏ ﺷﺎﻫﺪ ﻭ ﺗﯿﻤﺎﺭ  %20ﻧﺴﺒﺖ ﺑﻪ ﺭﻭﺯ ﯾﮏ ﮐﺎﻫﺶ ﻣﻌﻨﯽﺩﺍﺭ
ﯾﺎﻓﺖ ﻭ ﺗﻨﻬﺎ ﺳﻔﺘﯽ ﺗﯿﻤﺎﺭﻫﺎﯼ ﺑﺎ  %40ﺟﺎﯾﮕﺰﯾﻨﯽ )ﺑﺎ ﻭ ﺑﺪﻭﻥ ﺁﺏ ﺍﺿﺎﻓﯽ( ،ﺑﺼﻮﺭﺕ ﭘﯽﺩﺭﭘﯽ ﺑﯿﺸﺘﺮ ﺷﺪ .ﺍﺛﺮ
ﻣﺘﻐﯿﺮﻫﺎ ﺑﺮ ﻗﺎﺑﻠﯿﺖ ﺍﺭﺗﺠﺎﻉ ﻭ ﭘﯿﻮﺳﺘﮕﯽ ﻣﻐﺰ ﮐﯿﮏﻫﺎ ﻣﻌﻨﯽﺩﺍﺭ ﻧﺒﻮﺩ .ﺑﺮﺭﺳﯽ ﻣﺎﮐﺮﻭ ﻭ ﻣﯿﮑﺮﻭ ﺳﺎﺧﺘﺎﺭ ﻣﻐﺰ ﮐﯿﮏ
ﺗﻮﺳﻂ ﻣﯿﮑﺮﻭﺳﮑﻮﭖ ﺍﻟﮑﺘﺮﻭﻧﯽ ﺭﻭﺑﺸﯽ ،ﻣﻨﺎﻓﺬ ﮐﻮﭼﮑﺘﺮ ﺑﺎ ﺗﻮﺯﯾﻊ ﯾﮑﻨﻮﺍﺧﺖﺗﺮﯼ ﺑﺎ ﺍﻓﺰﺍﯾﺶ ﺟﺎﯾﮕﺰﯾﻨﯽ ﻧﺸﺎﻥ ﺩﺍﺩ ﻭ
ﮔﺮﺍﻧﻮﻝﻫﺎﯼ ﻧﺸﺎﺳﺘﻪ ﺑﯿﺸﺘﺮ ﻭ ﮐﻮﭼﮑﺘﺮ ﺷﺪﻧﺪ .ﺑﺎ ﺍﻓﺰﺍﯾﺶ ﺁﺏ ،ﺍﻧﺪﺍﺯﻩ ﻣﻨﺎﻓﺬ ﻭ ﻣﯿﺰﺍﻥ ﻧﺸﺎﺳﺘﻪ ﮊﻻﺗﯿﻨﻪﺷﺪﻩ ﺑﯿﺸﺘﺮ
ﺷﺪ .ﺳﺎﺧﺘﺎﺭ ﺗﯿﻤﺎﺭ  %20ﺗﻔﺎﻭﺕ ﮐﻤﺘﺮﯼ ﺑﺎ ﺷﺎﻫﺪ ﺩﺍﺷﺖ .ﺟﺎﯾﮕﺰﯾﻨﯽ ﺷﻮﺭﺗﻨﯿﻨﮓ ﺳﺒﺐ ﺍﻓﺰﺍﯾﺶ ﺍﻣﺘﯿﺎﺯ ﺭﻧﮓ
ﭘﻮﺳﺘﻪ ﻭ ﻣﻐﺰ ﮐﯿﮏﻫﺎ ﺷﺪ ﻭ ﻣﻮﺟﺐ ﺍﻓﺰﺍﯾﺶ ﺍﻣﺘﯿﺎﺯ ﻇﺎﻫﺮ ﻭ ﭘﺬﯾﺮﺵ ﮐﻠﯽ ﺩﺭ ﺳﻄﺢ  %20ﺟﺎﯾﮕﺰﯾﻨﯽ ﺩﺭ ﺭﻭﺯ ﯾﮏ
ﺷﺪ .ﺍﻣﺘﯿﺎﺯ ﺭﻧﮓ ﻣﻐﺰ ﺗﻤﺎﻣﯽ ﺗﯿﻤﺎﺭﻫﺎ ﺩﺭ ﺭﻭﺯ ﯾﮏ ﺑﯿﺸﺘﺮ ﺍﺯ ﺩﻭ ﺭﻭﺯ ﺩﯾﮕﺮ ﺑﻮﺩ .ﺍﻣﺘﯿﺎﺯ ﺑﻮ ﻭ ﭘﺲﻃﻌﻢ ﮐﯿﮏﻫﺎ ﺩﺭ
ﺗﻤﺎﻣﯽ ﺭﻭﺯﻫﺎ ﻭ ﺑﺮﺍﯼ ﺗﻤﺎﻣﯽ ﺗﯿﻤﺎﺭﻫﺎ ،ﺩﺭ ﺭﻭﺯﻫﺎﯼ ﻣﺨﺘﻠﻒ ،ﺗﻔﺎﻭﺕ ﻣﻌﻨﯽﺩﺍﺭﯼ ﻧﺸﺎﻥ ﻧﺪﺍﺩﻧﺪ .ﺑﺎ ﺍﻓﺰﺍﯾﺶ ﺯﻣﺎﻥ
ﻧﮕﻬﺪﺍﺭﯼ ﺗﻨﻬﺎ ﺍﻣﺘﯿﺎﺯ ﺳﻔﺘﯽ ﺑﺎﻓﺖ ﻣﻐﺰ ﺗﯿﻤﺎﺭ  %40ﻧﺴﺒﺖ ﺑﻪ ﺭﻭﺯ ﯾﮏ ﮐﺎﻫﺶ ﯾﺎﻓﺖ .ﺗﺎ ﻫﻔﺖ ﺭﻭﺯ ﭘﺲ ﺍﺯ ﭘﺨﺖ،
ﺍﻣﺘﯿﺎﺯ ﺭﻃﻮﺑﺖ ﺗﯿﻤﺎﺭﻫﺎﯼ ﺑﺎ ﺁﺏ ﺍﺿﺎﻓﯽ ،ﺑﯿﺸﺘﺮ ﺍﺯ ﺩﯾﮕﺮ ﺗﯿﻤﺎﺭﻫﺎ ﺑﻮﺩ ﻭ ﺗﻨﻬﺎ ﺍﻣﺘﯿﺎﺯ ﻣﺰﻩ ﺗﯿﻤﺎﺭ  %40ﺍﺯ ﺷﺎﻫﺪ
ﮐﻤﺘﺮ ﺑﻮﺩ .ﺩﺭ ﻧﻬﺎﯾﺖ ،ﺗﯿﻤﺎﺭ ¬ %20ﺑﻪﺩﻟﯿﻞ ﺣﺠﻢ ﻭ ﺣﺠﻢ ﻣﺨﺼﻮﺹ ﻣﺸﺎﺑﻪ ،ﺍﺧﺘﻼﻑ ﮐﻤﺘﺮ ﭼﻨﺪﯾﻦ ﻭﯾﮋﮔﯽ
)ﻣﺎﻧﻨﺪ ﺭﻧﮓ ﻣﻐﺰ ﻭ ﺳﺎﺧﺘﺎﺭ( ﺑﺎ ﺷﺎﻫﺪ ﻭ ﭘﺬﯾﺮﺵ ﮐﻠﯽ ﺑﯿﺸﺘﺮ ﻧﺴﺒﺖ ﺑﻪ ﺁﻥ ﺑﻪﻋﻨﻮﺍﻥ ﺑﻬﺘﺮﯾﻦ ﺟﺎﯾﮕﺰﯾﻦ ﮐﯿﮏ
ﭘﺮﭼﺮﺏ ﺍﻧﺘﺨﺎﺏ ﺷﺪ.
ﮐﻠﯿﺪﻭﺍﮊﻩﻫﺎ :ﮐﯿﮏ ﺭﻭﻏﻨﯽ ،ﭘﻮﺩﺭ ﮐﺪﻭﺣﻠﻮﺍﯾﯽ ،ﻭﯾﮋﮔﯽﻫﺎﯼ ﺭﺋﻮﻟﻮﮊﯾﮑﯽ ،ﻭﯾﮋﮔﯽﻫﺎﯼ ﺣﺮﺍﺭﺗﯽ ،ﻭﯾﮋﮔﯽﻫﺎﯼ
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Ph.D. Dissertation:

Effect of pumpkin powder as a fat replacer on
rheological, thermal, physicochemical and sensory
properties of shortened cake
The purpose of this study was to produce an appropriate reduced-fat cake using pumpkin
powder as a fat replacer. After preparation of pumpkin powder from pumpkin mesocarp via
drying by oven some of its properties were assessed. As this powder possessed low fat and
energy, high fiber, swelling capacity and water absorption index, it could be an appropriate
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carbohydrate-based fat replacer for bakery products. Overally, the size of particles powder
was appropriate. By examining some properties of wheat flour its application was also
recognized suitable for cake preparation. In the second section, pumpkin powder was
replaced with 20% and 40% shortening in the shortened cake formulations containing 0%
and 50% additional water and some properties of cake batter and resultant cakes were
evaluated. The moisture, water activity, hardness and sensory properties of cakes were
evaluated in one, seven and fourteen days after baking for staling evaluation. Increasing
shortening replacement, enhanced viscosity and consistency coefficient, while increasing
water reduced them. Samples showed shear thinning behavior. The greatest specific gravity
of batter was belonged to treatment with 40% replacement without additional water
(treatment 40%). In linear viscoelastic range, samples indicated solid viscoelastic behavior.
Storage and loss moduli and loss tangent, obtained from frequency sweep test, were
studied. Increasing replacement enhanced their viscoelastic properties. Contrary, increasing
water weakened system structuring. With increasing frequency, both moduli of treatments
increased and the loss tangent of 20% replaced-shortening treatment without water level
increment (treatment 20%) showed a more similar trend to the control. The results of
differential scanning calorimetry of batter indicated, starch gelatinization temperature
increased and decreased by shortening replacement and water addition, respectively. No
significant difference was observed in the enthalpy of gelatinization of treatments. The
moisture (in all estimated days) and fat contents of cakes containing pumpkin were more
and less than control, respectively. With increasing storage time, no change in the moisture
of treatments with 40% replacement was observed. The highest volume and specific
volume were belonging to control and treatment 20%. Increasing replacement reduced the
weight loss of treatments. Shortening replacement caused darkening of crust and crumb of
treatments with the exception of crumb of treatment 20%. Only the cake crust treated with
40% replacement and additional water was more yellow than control. The cake crust
treated with 20% replacement and additional water showed the lowest redness (9.30) and
total color difference (2.80). Increasing replacement developed the tendency of cake crumb
to redness and yellowness. The total color difference of the crumb of 20% treatment was
the lowest one (5.52). 40% replacement caused the hardness and chewiness of cake crumb
to increase to 1429.5 g and 93.72 mJ and reduced cake water activity and its crumb
porosity to 0.02 and 47%, respectively, but with 20% replacement no change in these
properties of cake was observed. With increasing storage time, the water activity of control
and treatment 20% declined compared to day one and only the hardness of cake crumb
with 40% replacement with and without additional water increased successively. The effect
of variables on the springiness and cohesiveness of the cake crumb was not significant.
Evaluating macro and micro-cake crumb structure by scanning electron microscopy showed
smaller cavities with more uniform distribution and more and smaller starch granules, when
replacement increased. By addition of water the size of cavities and the level of gelatinized
starch became higher. The structure of treatment 20% showed the least difference with the
control. Shortening replacement increased crust and crumb color scores of cakes. It caused
raised appearance and overall acceptability scores in 20% replacement level in day one.
The crumb color score of all treatments on day one was more than two other days. There
was no changes in smell and aftertaste scores of treatments in all days and during storage.
With increasing storage time, only the crumb hardness score of treatment 40% decreased in
comparison to storage day one. Up to seventh day, the moisture score of treatments with

:ﺻﻔﺤﻪ

ﺳﺎﻣﺎﻧﻪﯼ ﺟﺴﺘﺠﻮ ﺩﺭ ﭘﺎﯾﺎﻥﻧﺎﻣﻪﻫﺎ

additional water was higher than others, and only the taste of treatment 40% was less than
control. Finally, the treatment 20% was chosen as the best alternative to high-fat cake due
to the similarity of volume and specific volume and fewer differences in several properties
(such as crumb color and structure) with the control and its superior overall acceptability to
the control.
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