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ﻓﺮﻣﻮﻻﺳﯿﻮﻥ ﻭ ﺑﻬﯿﻨﻪ ﺳﺎﺯﯼ ﺁﺭﺩ ﺍﮐﺴﺘﺮﻭﺩ ﺷﺪﻩ ﺑﺮ ﭘﺎﯾﻪ ﺳﻨﺠﺪ ﻭ ﻟﻮﺑﯿﺎ ﺑﺎ ﺭﻭﯾﮑﺮﺩ ﺗﻮﻟﯿﺪ
ﻧﺎﻥ ﻓﺮﺍﺳﻮﺩﻣﻨﺪ ﮐﻢ ﮔﻠﻮﺗﻦ
ﻭﺭﻭﺩ ﺁﺭﺩ ﺣﺒﻮﺑﺎﺕ ﺩﺭ ﻓﺮﻣﻮﻻﺳﯿﻮﻥ ﻓﺮﺁﻭﺭﺩﻩ ﻫﺎﯼ ﻏﺬﺍﯾﯽ ﺑﻪ ﺩﻟﯿﻞ ﺧﻮﺍﺹ ﺳﻼﻣﺖ ﺑﺨﺶ ﻭ ﺗﻐﺬﯾﻪ ﺍﯼ ﺭﻭﺯ ﺑﻪ
ﺭﻭﺯ ﺩﺭ ﺣﺎﻝ ﮔﺴﺘﺮﺵ ﺍﺳﺖ .ﺩﺭ ﺍﯾﻦ ﺑﺮﺭﺳﯽ ﻫﺪﻑ ﺑﻬﯿﻨﻪ ﺳﺎﺯﯼ ﻓﺮﺍﯾﻨﺪ ﭘﺨﺖ ﺍﮐﺴﺘﺮﻭﮊﻥ ﻭ ﻓﺮﻣﻮﻻﺳﯿﻮﻥ ﻓﺮﺍﻭﺭﺩﻩ
ﺑﺎﻓﺖ ﺩﺍﺩﻩ ﺷﺪﻩ ﺑﺮ ﭘﺎﯾﻪ ﺳﻨﺠﺪ ﻭ ﻟﻮﺑﯿﺎ ﺍﺳﺖ.
ﺁﺯﻣﺎﯾﺶ ﺩﺭ ﻗﺎﻟﺐ ﻃﺮﺡ ﺗﺮﮐﯿﺒﯽ ﻭ ﺗﺤﺖ ﺷﺮﺍﯾﻂ ﺳﺮﻋﺖ ﭼﺮﺧﺶ ﻣﺎﺭﭘﯿﭻ  ،rpm150-250ﺭﻃﻮﺑﺖ 15-25ﺩﺭﺻﺪ
ﻭ ﻧﺴﺒﺖ ﭘﻮﺩﺭ ﺳﻨﺠﺪ -ﺑﻠﻐﻮﺭ ﻟﻮﺑﯿﺎ  20:80-50:50ﺍﻧﺠﺎﻡ ﮔﺮﺩﯾﺪ .ﻧﺘﺎﯾﺞ ﻓﺎﺯ ﺍﻭﻝ ﻧﺸﺎﻥ ﺩﺍﺩ؛ ﺑﺎ ﺍﻓﺰﺍﯾﺶ ﺳﺮﻋﺖ
ﭼﺮﺧﺶ ﻣﺎﺭﭘﯿﭻ ،ﺭﻃﻮﺑﺖ ﻣﺘﻮﺳﻂ ﻭ ﮐﺎﻫﺶ ﺳﻄﺢ ﭘﻮﺩﺭ ﺳﻨﺠﺪ ﮐﺎﻣﻞ  ،ﮊﻻﺗﯿﻨﻪﺷﺪﻥ ﻧﺸﺎﺳﺘﻪ ﺑﻬﺒﻮﺩ ﯾﺎﻓﺘﻪ ﻭ
ﻭﯾﮋﮔﯽﻫﺎﯼ ﻣﺎﮐﺮﻭﺳﺎﺧﺘﺎﺭ )ﺗﺨﻠﺨﻞ ،ﺳﺨﺘﯽ ﻭ ﺿﺮﯾﺐ ﺍﻧﺒﺴﺎﻁ( ،ﻣﯿﮑﺮﻭﺳﺎﺧﺘﺎﺭ)ﺗﺼﺎﻭﯾﺮﻣﯿﮑﺮﻭﺳﮑﻮﭖ ﺍﻟﮑﺘﺮﻭﻧﯽ
ﺳﻄﺢ ﻣﻘﻄﻊ ﻭ ﭘﺮﺩﺍﺯﺵ ﺗﺼﻮﯾﺮ( ﻭﯾﮋﮔﯽ ﻋﻤﻠﮕﺮﯼ)ﺟﺬﺏ ﺁﺏ ﻭ ﺭﻭﻏﻦ ﻭ ﻭﯾﮋﮔﯽ ﺣﺮﺍﺭﺗﯽ( ﻣﻄﻠﻮﺑﯿﺖ ﺑﯿﺸﺘﺮﯼ
ﺧﻮﺍﻫﺪ ﺩﺍﺷﺖ ،ﺑﺎ ﺍﯾﻦ ﺣﺎﻝ ﺑﺎﻋﺚ ﮐﺎﻫﺶ ﻣﯿﺰﺍﻥ ﺣﻼﻟﯿﺖ ﺩﺭ ﺁﺏ ﮔﺮﺩﯾﺪ .ﻫﻤﭽﻨﯿﻦ ﻧﺘﺎﯾﺞ ﺗﺼﺎﻭﯾﺮ ﻣﯿﮑﺮﻭﺳﮑﻮﭖ
ﺍﻟﮑﺘﺮﻭﻧﯽ ﻧﺸﺎﻧﺪﻫﻨﺪﻩ ﺍﯾﻦ ﺑﻮﺩ ﮐﻪ ﺑﺎ ﺍﻓﺰﺍﯾﺶ ﭘﻮﺩﺭ ﺳﻨﺠﺪ -ﻟﻮﺑﯿﺎ ﺍﺯ ﻗﻄﺮ ﺣﻔﺮﺍﺕ ﻧﻤﻮﻧﻪ ﺍﮐﺴﺘﺮﻭﺩ ﺷﺪﻩ ﮐﺎﺳﺘﻪ
ﺧﻮﺍﻫﺪ ﺷﺪ ﻭ ﺗﻌﺪﺍﺩ ﺣﻔﺮﺍﺕ ﺍﻓﺰﺍﯾﺶ ﻣﯽ ﯾﺎﺑﺪ ﺩﺭﻧﺘﯿﺠﻪ ﺳﺨﺘﯽ ﻧﻤﻮﻧﻪ ﻫﺎ ﺑﯿﺸﺘﺮ ﻣﯽ ﮔﺮﺩﺩ .ﻧﺘﺎﯾﺞ ﺁﺯﻣﻮﻥ
ﮔﺮﻣﺎﺳﻨﺞ ﺍﻓﺘﺮﺍﻗﯽ ﻧﯿﺰ ﺗﺎﯾﯿﺪ ﮐﻨﻨﺪﻩ ﻧﺘﺎﯾﺞ ﺗﺼﺎﻭﯾﺮ ﻣﯿﮑﺮﻭﺳﮑﻮﭖ ﺍﻟﮑﺘﺮﻭﻧﯽ ﻭ ﺳﺨﺘﯽ ﺑﻮﺩ .ﻣﻄﺎﺑﻖ ﻧﺘﺎﯾﺞ ﺑﻬﯿﻨﻪ
ﺳﺎﺯﯼ ﺟﻬﺖ ﺩﺳﺘﺒﺎﺑﯽ ﺑﻪ ﻓﺮﺍﻭﺭﺩﻩﺍﯼ ﺑﺎ ﺩﺍﺭﺍﺑﻮﺩﻥ ﻣﻘﺎﺩﯾﺮ ﺑﯿﺸﯿﻨﻪ ﻧﺴﺒﺖ ﺍﻧﺒﺴﺎﻁ ﺷﻮﻧﺪﮔﯽ  ، 3/25ﺍﻧﺪﯾﺲ ﺟﺬﺏ
ﺁﺏ ،2/1ﺍﻧﺪﯾﺲ ﭼﺬﺏ ﺭﻭﻏﻦ  ، aw5/0 ،5/2ﺭﻭﺷﻨﯽ ﺭﻧﮓ  69/14ﻭ ﻣﯿﺰﺍﻥ ﭘﺬﯾﺮﺵ ﮐﻠﯽ  4/62ﻭ ﮐﻤﯿﻨﻪ ﻣﯿﺰﺍﻥ
ﺳﺨﺘﯽ) ،N) 92/8ﺍﻧﺪﯾﺲ ﻣﺤﻠﻮﻟﯿﺖ ﺩﺭ ﺁﺏ،25/18ﺷﺮﺍﯾﻂ ﺗﻮﻟﯿﺪ ﺷﺎﻣﻞ ﺭﻃﻮﺑﺖ 20ﺩﺭﺻﺪ ،ﺳﺮﻋﺖ ﻣﺎﺭﭘﯿﭻ
) rpm)200ﻭ ﻣﯿﺰﺍﻥ ﭘﻮﺩﺭﺳﻨﺠﺪ20ﺩﺭﺻﺪ ﺗﻌﯿﯿﻦ ﮔﺮﺩﯾﺪ .ﻓﺎﺯ ﺩﻭﻡ ﺗﺤﻘﯿﻖ ،ﺑﺎ ﻫﺪﻑ ﺑﺮﺭﺳﯽ ﺗﺎﺛﯿﺮ ﺁﺭﺩ ﺗﺮﮐﯿﺒﯽ
ﻓﺮﺁﯾﻨﺪ ﺷﺪﻩ ﺑﺮ ﺭﻓﺘﺎﺭ ﺧﻤﯿﺮ ﻭ ﺧﺼﻮﺻﯿﺎﺕ ﻓﯿﺰﯾﮑﻮ ﺷﯿﻤﯿﺎﯾﯽ ﻭ ﮐﺎﺭﺑﺮﺩﯼ ﻧﺎﻥ ﮐﻢ ﮔﻠﻮﺗﻦ ﻣﻨﺎﺳﺐ ﺍﻓﺮﺍﺩ ﺩﯾﺎﺑﺘﯽ
ﺍﻧﺠﺎﻡ ﺷﺪ .ﺩﺭ ﺍﯾﻦ ﻣﺮﺣﻠﻪ ﻧﻤﻮﻧﻪ ﺑﻬﯿﻨﻪ ﻓﺎﺯ ﻧﺨﺴﺖ ،ﺩﺭﺳﻄﻮﺡ  %45-0ﺑﻪ ﺁﺭﺩ ﮔﻨﺪﻡ ﺍﻓﺰﻭﺩﻩ ﮔﺮﺩﯾﺪ .ﺍﯾﻦ ﻣﺮﺣﻠﻪ ﺍﺯ
ﭘﮋﻭﻫﺶ ﺩﺭ ﻗﺎﻟﺐ ﻃﺮﺡ ﻓﺎﮐﺘﻮﺭﯾﻞ ﺩﺭ ﺳﻪ ﺗﮑﺮﺍﺭ ﺍﻧﺠﺎﻡ ﮔﺮﻓﺖ .ﺧﺼﻮﺻﯿﺎﺕ ﻣﻮﺭﺩ ﺑﺮﺭﺳﯽ ﺷﺎﻣﻞ ﻭﯾﮋﮔﯿﻬﺎﯼ
ﺧﻤﯿﺮﯼ ﺷﺪﻥ ) (RVAﻭ ﮐﺸﺶ ﭘﺬﯾﺮﯼ ﺧﻤﯿﺮ  ،ﺑﺮﺭﺳﯽ ﭘﺮﺩﺍﺯﺵ ﺗﺼﻮﯾﺮ ﻭ ﺗﺮﮐﯿﺒﺎﺕ ﺗﺸﮑﯿﻞ ﺩﻫﻨﺪﻩ ﻧﺎﻥ
ﺣﺎﺻﻠﻪ ﻭ ﺗﺨﻠﺨﻞ  ،ﺭﻧﮓ ﻭ ﻭﯾﮋﮔﯿﻬﺎﯼ ﺣﺴﯽ ﺁﻥ ﺑﻮﺩ .ﻧﺘﺎﯾﺞ ﻧﺸﺎﻧﺪﻫﻨﺪﻩ ﺁﻥ ﺑﻮﺩ ﺑﺎ ﺍﻓﺰﻭﺩﻥ ﺳﻄﻮﺡ ﺁﺭﺩ ﺗﺮﮐﯿﺒﯽ
ﺑﺎﻓﺖ ﺩﺍﺩﻩ ﺷﺪﻩ ،ﮐﺸﺶ ﭘﺬﯾﺮﯼ ﺧﻤﯿﺮ ﻭ ﻭﯾﮋﮔﯿﻬﺎﯼ ﺧﻤﯿﺮﯼ ﺷﺪﻥ ﺁﻥ ﮐﺎﻫﺶ ﯾﺎﻓﺖ ﻭ ﺭﻧﮓ ﺁﻥ ﻧﯿﺰ ﺗﯿﺮﻩ ﺗﺮ ﺷﺪ
ﺍﻣﺎ ﺩﺭ ﻣﻘﺎﺑﻞ ﻧﺘﺎﯾﺞ ﭘﺮﺩﺍﺯﺵ ﺗﺼﻮﯾﺮ ﻧﺸﺎﻥ ﺍﺯ ﺑﻬﺒﻮﺩ ﺑﺎﻓﺖ ﻧﺎﻥ ﻭ ﺑﯿﺸﺘﺮ ﺷﺪﻥ ﻗﻄﺮ ﺣﻔﺮﺍﺕ ﺩﺍﺷﺖ .ﺩﺭ ﻓﺎﺯ ﺳﻮﻡ
ﭘﮋﻭﻫﺶ ﺑﻪ ﻣﻨﻈﻮﺭ ﺍﺭﺯﯾﺎﺑﯽ ﻣﺪﺕ ﻣﺎﻧﺪﮔﺎﺭﯼ ﻧﺎﻥ ﺳﻨﺘﯽ ،ﻣﯿﺰﺍﻥ ﺳﺨﺘﯽ ﻭ ﺑﯿﺎﺗﯽ ﺁﻥ ﻭ ﺗﻐﯿﯿﺮﺍﺕ ﻣﯿﮑﺮﻭﺑﯽ ﮐﭙﮏ ﻭ
ﻣﺨﻤﺮ ﺩﺭ ﻃﻮﻝ ﻣﺪﺕ ﺯﻣﺎﻥ  72-0ﺳﺎﻋﺖ ﺍﺭﺯﯾﺎﺑﯽ ﮔﺮﺩﯾﺪ .ﻧﺘﺎﯾﺞ ﻧﺸﺎﻥ ﺩﺍﺩ؛ ﻫﺮﭼﻪ ﻣﯿﺰﺍﻥ ﺁﺭﺩ ﺗﺮﮐﯿﺒﯽ ﺳﻨﺠﺪ/
ﻟﻮﺑﯿﺎ ﺍﻓﺰﻭﺩﻩ ﺷﻮﺩ ،ﻧﺎﻥ ﺣﺎﺻﻞ ﺑﻪ ﺩﻟﯿﻞ ﻭﺟﻮﺩ ﺁﺭﺩ ﺑﺎﻓﺖ ﺩﺍﺩﻩ ﺷﺪﻩ ﺭﻭﻧﺪ ﺑﯿﺎﺕ ﮐﻨﺪﺗﺮﯼ ﺧﻮﺍﻫﺪ ﺩﺍﺷﺖ .ﻫﻤﭽﻨﯿﻦ
ﭼﻮﻥ ﺭﻃﻮﺑﺖ ﻧﻤﻮﻧﻪ ﻫﺎﯼ ﺑﺎ ﺩﺭﺻﺪ ﺳﻨﺠﺪ  /ﻟﻮﺑﯿﺎ ﺑﯿﺸﺘﺮ ﺍﺯ ﺳﺎﯾﺮ ﻧﻤﻮﻧﻪ ﻫﺎ ﺍﺳﺖ ﺗﻐﯿﯿﺮﺍﺕ ﻣﯿﮑﺮﻭﺑﯽ ﺳﺮﯾﻌﺘﺮ ﺭﺥ
ﻣﯽ ﺩﻫﺪ ﻭ ﺭﺷﺪ ﮐﭙﮏ ﻭ ﻣﺨﻤﺮ ﺑﺎﻻﺗﺮ ﺍﺯ ﺳﺎﯾﺮ ﻧﻤﻮﻧﻪ ﻫﺎ ﺑﻮﺩ .ﺑﻄﻮﺭﮐﻠﯽ ﺑﻬﺘﺮﯾﻦ ﻧﺎﻥ ﺣﺎﺻﻠﻪ ﺍﺯ ﻧﻈﺮ ﻣﺼﺮﻑ
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 ﻭ ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﺧﺼﻮﺻﯿﺎﺕ ﺳﺎﺧﺘﺎﺭﯼ ﻭ ﻣﯿﺰﺍﻥ ﺑﯿﺎﺗﯽ ﮐﻤﺘﺮ ﻭ ﺭﺷﺪ ﺁﻟﻮﺩﮔﯽ،ﮐﻨﻨﺪﮔﺎﻥ ﻭ ﻭﯾﮋﮔﯿﻬﺎﯼ ﺧﻤﯿﺮﯼ ﺷﺪﻥ
 ﺁﺭﺩ ﺑﺎﻓﺖ ﺩﺍﺩﻩ ﺷﺪﻩ ﺑﻮﺩ ﮐﻪ ﺍﺯ%30 ﻣﯿﮑﺮﻭﺑﯽ ﮐﻨﺪﺗﺮ ﻭﺧﻮﺍﺹ ﺗﻐﺬﯾﻪ ﺍﯼ ﺑﺎﻻﺗﺮ ﺩﺭ ﻃﻮﻝ ﺑﺎﺯﻩ ﺯﻣﺎﻧﯽ ﻧﺎﻥ ﺣﺎﻭﯼ
.ﻧﻈﺮ ﺭﻧﮕﯽ ﻧﯿﺰ ﺑﻪ ﻧﻤﻮﻧﻪ ﺷﺎﻫﺪ ﻧﺰﺩﯾﮑﺘﺮ ﺑﻮﺩ
 ﻭﯾﮋﮔﯿﻬﺎﯼ ﺭﺋﻮﻟﻮﮊﯾﮑﯽ ﺧﻤﯿﺮ ﻭ ﺗﻐﯿﯿﺮﺍﺕ ﻣﯿﮑﺮﻭﺑﯽ، ﭘﻮﺩﺭ ﻟﻮﺑﯿﺎ، ﺳﻨﺠﺪ، ﻧﺎﻥ ﺭﮊﯾﻤﯽ، ﺍﮐﺴﺘﺮﻭﮊﻥ:ﮐﻠﯿﺪﻭﺍﮊﻩﻫﺎ
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Ph.D. Dissertation:

Formulation and Optimization of the extruded Flour
from Oleaster (Elaeagnus Angustifolia) and Navy Bean
in order to prepare Functional low Gluten Bread
The entry of legume flour in formulations of food products is increasing this days due to its
health and nutritional properties. The whole oleaster powder/navy bean powder blends were
extruded in a rotating twin-screw extruder. Processing parameters of feed including screw
speed (150-250 rpm), moisture content (15-25%) and defatted almond flour-corn flour
ratio (20:80-50:50) were optimized for physical and textural properties of blend extrudate
samples. The experimental design was based on a combine design. Results of the first phase
indicated that; by overage screw speed, and feed moisture and reducing the level of whole
oleaster powder, starch gelatinization improves and macro structural characteristics
(porosity, hardness and expansion ratio), microstructural features (SEM), functional
properties (water absorption, oil absorption index and thermal characteristics) indicated
greater compliance, however a negative effect was observed on water solubility index.
According to optimization results, in order to achieve a product with the characteristic of
3.25 expansion ratio, hardness of 8.92(N), water absorption index of 2.1, solubility in
water index of 25.18, oil absorption index 0.5, aw 5.2, brightness of 69.14 and the overall
acceptability of 4.62, production conditions were determined as follows: moisture content
20%, screw speed 200 (rpm) and whole olester powder/navy bean powder ratio 20-80. The
second phase of the research was conducted with the aim of analyzing the behavior of the
low gluten Barbary bread dough. In this stage, optimized sample of the first phase, was first
milled and then formulated under the terms of 0-45% was added to the wheat flour. This
phase of research was carried out in the form of factorial design. The characteristics which
are examined in this stage were the rheological parameters of the dough, such as RVA and
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its extensibility, analyzing of characteristics and ingredient of the resulted bread, porosity,
color and its sensory parameters. The results show that by increasing the extruded oleaster/
navy bean powder, the viscosity of dough and its extensibility were reduced and the color
of the dough and its resulted bread became darker. Generally the beast bread according to
the consumers and its dough characteristics was the one which is makes from 30% of
optimized flour which was more similar to the sample. In the third phase of the research, in
order to predict the shelf life of the oleaster bread, its hardness and staleness as well as the
microbial (mold and yeast) changes were analyzed during 0-72 hour. Results indicated that
by increasing the optimized oleaster/navy bean flour, the resulted bread will became stale
slower because of its extruded flour and presence of oleaster. Moreover, the samples with
extrude oleaster / navy bean flour have more humidity than the other samples so the
microbial changes will occur faster. To respect samples characteristics such as high
functional properties, low staleness, hardness and microbial parameters, the best low gluten
Barbary Bread was the one with 30% of optimized flour.
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