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ﺑﻬﯿﻨﻪ ﺳﺎﺯﯼ ﻓﺮﻣﻮﻻﺳﯿﻮﻥ ﭘﻨﯿﺮ ﺳﻔﯿﺪ ﻓﺮﺍﭘﺎﻻﯾﺶ ﺣﺎﻭﯼ ﮐﻨﺴﺎﻧﺘﺮﻩ ﭘﺮﻭﺗﺌﯿﻨﯽ ﺗﻔﺎﻟﻪ ﻭ
ﭘﻮﺩﺭ ﮐﺎﻣﻞ ﮔﻮﺟﻪ ﻓﺮﻧﮕﯽ ﻭ ﺍﺭﺯﯾﺎﺑﯽ ﺍﺛﺮ ﺁﻧﺰﯾﻢ ﺗﺮﺍﻧﺲ ﮔﻠﻮﺗﺎﻣﯿﻨﺎﺯ ﺭﻭﯼ ﺳﺎﺧﺘﺎﺭ ﭘﯿﻮﻧﺪﯼ
ﺣﺎﺻﻞ ﺩﺭ ﻓﺮﺁﯾﻨﺪ ﺍﻧﻌﻘﺎﺩ ﺑﻪ ﺭﻭﺵ ﺳﻄﺢ ﭘﺎﺳﺦ
ﯾﮑﯽ ﺍﺯ ﻣﺤﺒﻮﺏﺗﺮﯾﻦ ﻭ ﭘﺮﻣﺼﺮﻑ¬ﺗﺮﯾﻦ ﻣﺤﺼﻮﻻﺕ ﻟﺒﻨﯽ ﭘﻨﯿﺮ ﻣﯽﺑﺎﺷﺪ ﻭ ﺩﺭ ﺑﯿﻦ ﺍﻧﻮﺍﻉ ﻣﺨﺘﻠﻒ ﺁﻥ ،ﭘﻨﯿﺮ
ﺳﻔﯿﺪ ﺍﯾﺮﺍﻧﯽ ﻓﺮﺍﭘﺎﻻﯾﺶ ﻣﻮﺭﺩﺗﻮﺟﻪ ﺗﻮﻟﯿﺪﮐﻨﻨﺪﮔﺎﻥ ﻭ ﻣﺼﺮﻑ¬ﮐﻨﻨﺪﮔﺎﻥ ﺩﺍﺧﻠﯽ ﻗﺮﺍﺭ ﺩﺍﺭﺩ .ﻫﺪﻑ ﺍﺯ ﺍﻧﺠﺎﻡ ﺍﯾﻦ
ﺗﺤﻘﯿﻖ ﺩﺭ ﺍﺑﺘﺪﺍ ﺑﺮﺭﺳﯽ ﺧﺼﻮﺻﯿﺎﺕ ﻓﯿﺰﯾﮑﻮﺷﯿﻤﯿﺎﯾﯽ ،ﻋﻤﻠﮑﺮﺩﯼ ﻭ ﺑﻬﯿﻨﻪ¬ﯾﺎﺑﯽ ﺷﺮﺍﯾﻂ ﺍﺳﺘﺨﺮﺍﺝ ﭘﺮﻭﺗﺌﯿﻦ ﺍﺯ
ﺩﺍﻧﻪ ﻭ ﺗﻔﺎﻟﻪ ﮔﻮﺟﻪ¬ﻓﺮﻧﮕﯽ ﻭ ﺩﺭ ﺍﺩﺍﻣﻪ ﺍﺯ ﭘﺮﻭﺗﺌﯿﻦ ﺗﻔﺎﻟﻪ ﮔﻮﺟﻪ¬ﻓﺮﻧﮕﯽ ﺩﺭ ﻓﺮﻣﻮﻻﺳﯿﻮﻥ ﭘﻨﯿﺮ ﺳﻔﯿﺪ ﺍﯾﺮﺍﻧﯽ
ﺍﺳﺘﻔﺎﺩﻩ ﺷﺪ .ﺑﺮ ﺍﯾﻦ ﺍﺳﺎﺱ ﺁﺯﻣﻮﻥ¬ﻫﺎﯼ ﻣﺨﺘﻠﻒ ﻓﯿﺰﯾﮑﻮﺷﯿﻤﯿﺎﯾﯽ ،ﺑﺎﻓﺖ¬ﺳﻨﺠﯽ ،ﺭﻧﮓ¬ﺳﻨﺠﯽ ،ﺳﺎﺧﺘﺎﺭ
ﻣﯿﮑﺮﻭﺳﮑﻮﭘﯽ ،ﻣﯿﮑﺮﻭﺑﯿﻮﻟﻮﮊﯼ ﻭ ﺍﺭﺯﯾﺎﺑﯽ ﺣﺴﯽ ﺍﯾﻦ ﭘﻨﯿﺮﻫﺎ ﺩﺭ ﺭﻭﺯ 5ﺍﻡ ﻭ ﻃﻮﻝ ﺩﻭﺭﻩ ﺭﺳﯿﺪﻥ ﺑﺮﺭﺳﯽ ﻭ
ﺑﻬﯿﻨﻪ¬ﯾﺎﺑﯽ ﺷﺪ .ﺑﺪﯾﻦ ﻣﻨﻈﻮﺭ ﻣﺘﻐﯿﺮﻫﺎﯼ ﻣﺴﺘﻘﻞ ﺑﺮﺍﯼ ﺑﻬﯿﻨﻪ¬ﯾﺎﺑﯽ ﺷﺮﺍﯾﻂ ﺍﺳﺘﺨﺮﺍﺝ ﭘﺮﻭﺗﺌﯿﻦ pH ،ﻗﻠﯿﺎﯾﯽ )-9
 pH ،(13ﺍﺳﯿﺪﯼ ) ،(4.7-2.7ﺩﻣﺎ )50-10ﺩﺭﺟﻪ ﺳﺎﻧﺘﯽ ﮔﺮﺍﺩ( ،ﺯﻣﺎﻥ ) 70-30ﺩﻗﯿﻘﻪ( ،ﻧﺴﺒﺖ )1:50-1:10
ﻭﺯﻧﯽ/ﺣﺠﻤﯽ( ﻭ ﺑﺮﺍﯼ ﺑﻬﯿﻨﻪ ﯾﺎﺑﯽ ﻓﺮﻣﻮﻻﺳﯿﻮﻥ ﭘﻨﯿﺮ ﻓﺮﺍﭘﺎﻻﯾﺶ ،ﭘﻮﺩﺭﮔﻮﺟﻪ¬ﻓﺮﻧﮕﯽ ) ،(%0.6-0.4ﭘﺮﻭﺗﺌﯿﻦ
ﺗﻔﺎﻟﻪ ﮔﻮﺟﻪ¬ﻓﺮﻧﮕﯽ ) (%0.2-0.1ﻭ ﺁﻧﺰﯾﻢ ﺗﺮﺍﻧﺲ¬ﮔﻠﻮﺗﺎﻣﯿﻨﺎﺯ ) (%0.03-0.01ﺑﻮﺩ .ﻧﺘﺎﯾﺞ ﻧﺸﺎﻥ ﺩﺍﺩ ﮐﻪ
ﺑﯿﺸﺘﺮﯾﻦ ﻇﺮﻓﯿﺖ ﻭ ﻣﻘﺎﻭﻣﺖ ﺍﻣﻮﻟﺴﯿﻮﻧﯽ ﺑﻪ ﺗﺮﺗﯿﺐ ﺩﺭ  pHﺑﺮﺍﺑﺮ ﺑﺎ  10ﻭ  ،7ﺑﯿﺸﺘﺮﯾﻦ ﻇﺮﻓﯿﺖ ﮐﻒ ﺩﻫﻨﺪﮔﯽ ﻭ
ﻣﻘﺎﻭﻣﺖ ﺁﻥ ﺩﺭ  pHﺑﺮﺍﺑﺮ ﺑﺎ ،10ﺣﺪﺍﮐﺜﺮ ﺩﺍﻧﺴﯿﺘﻪ ﺗﻮﺩﻩ ﺑﺮﺍﯼ ﻧﻤﻮﻧﻪ¬ﻫﺎﯼ ﭼﺮﺑﯽ¬ﺯﺩﺍﯾﯽ ﺷﺪﻩ ﻭ ﺣﺪﺍﻗﻞ ﻏﻠﻈﺖ
ﮊﻝ ﺩﻫﻨﺪﮔﯽ ﺩﺭ ﻏﻠﻈﺖ¬ﻫﺎﯼ 6ﺗﺎ % 8ﺑﻮﺩ .ﻫﻤﭽﻨﯿﻦ ﻧﺘﺎﯾﺞ ﺑﻬﯿﻨﻪ¬ﯾﺎﺑﯽ ﺷﺮﺍﯾﻂ ﺍﺳﺘﺨﺮﺍﺝ ﭘﺮﻭﺗﺌﯿﻦ ﺍﺯ ﺩﺍﻧﻪ ﻭ
ﺗﻔﺎﻟﻪ ﮔﻮﺟﻪ¬ﻓﺮﻧﮕﯽ ﻧﺸﺎﻥ ﺩﺍﺩ ﮐﻪ ﺑﺮﺍﯼ ﺍﯾﻦ¬ﮐﻪ ﺭﺍﻧﺪﻣﺎﻥ ﺍﺳﺘﺨﺮﺍﺝ ﭘﺮﻭﺗﺌﯿﻦ ﺍﺯ ﺩﺍﻧﻪ ﻭ ﺗﻔﺎﻟﻪ ﺑﻪ ﺗﺮﺗﯿﺐ 64.57
ﻭ %86.6ﻭ ﺧﻠﻮﺹ ﭘﺮﻭﺗﺌﯿﻦ ﺩﺍﻧﻪ ﻭ ﺗﻔﺎﻟﻪ  44.64ﻭ  %35.34ﺑﺎﺷﺪ ﺑﺎﯾﺪ  pHﻗﻠﯿﺎﯾﯽ  ،12ﺩﻣﺎ  38.61ﺩﺭﺟﻪ
ﺳﺎﻧﺘﯽ ﮔﺮﺍﺩ ،ﺯﻣﺎﻥ  59.94ﺩﻗﯿﻘﻪ ،ﻧﺴﺒﺖ  1:40ﻭﺯﻧﯽ/ﺣﺠﻤﯽ ﻭ  pHﺍﺳﯿﺪﯼ  3.76ﺑﺎﺷﺪ .ﻫﻤﭽﻨﯿﻦ ﻧﺘﺎﯾﺞ
ﺁﺯﻣﺎﯾﺶﻫﺎﯼ ﺭﻭﯼ ﭘﻨﯿﺮ ﺑﺎ ﻃﻌﻢ ﮔﻮﺟﻪﻓﺮﻧﮕﯽ ﻧﺸﺎﻥ ﺩﺍﺩ ﮐﻪ ﺳﺨﺘﯽ ﻭ ﭼﻐﺮﻣﮕﯽ ﺩﺭ ﻃﻮﻝ ﺩﻭﺭﻩ ﺭﺳﯿﺪﻥ ﮐﺎﻫﺶ،
ﻓﻨﺮﯾﺖ ،ﭘﯿﻮﺳﺘﮕﯽ ،ﺻﻤﻐﯿﺖ ﻭ ﻗﺎﺑﻠﯿﺖ ﺟﻮﯾﺪﻥ ﺍﻓﺰﺍﯾﺶ ﭘﯿﺪﺍ ﮐﺮﺩ.ﻫﻤﭽﻨﯿﻦ  pHﻭ ﭘﺮﻭﺗﺌﯿﻦ ﻧﻤﻮﻧﻪ¬ﻫﺎ ﺩﺭ ﻃﻮﻝ
ﺩﻭﺭﻩ ﻧﮕﻬﺪﺍﺭﯼ ﮐﺎﻫﺶ ،ﻣﺎﺩﻩ ﺧﺸﮏ ﻭ ﻧﯿﺘﺮﻭﮊﻥ ﻣﺤﻠﻮﻝ ﺍﻓﺰﺍﯾﺶ ﭘﯿﺪﺍ ﮐﺮﺩﻧﺪ .ﻫﻤﭽﻨﯿﻦ ﺗﺼﺎﻭﯾﺮ ﻣﯿﮑﺮﻭﺳﮑﻮﭘﯽ
ﺣﺎﮐﯽ ﺍﺯ ﯾﮏ ﺳﺎﺧﺘﺎﺭ ﺑﺎﺯ ﺑﻮﺩ ﮐﻪ ﺩﺍﺭﺍﯼ ﺣﻔﺮﺍﺗﯽ ﺑﻮﺩ ﮐﻪ ﺍﯾﻦ ﺣﻔﺮﺍﺕ ﺗﻮﺳﻂ ﺍﻓﺰﻭﺩﻧﯽﻫﺎﯼ ﻣﻮﺭﺩ ﺍﺳﺘﻔﺎﺩﻩ ﺩﺭ ﺍﯾﻦ
ﺗﺤﻘﯿﻖ ﺍﺷﻐﺎﻝ ﺷﺪﻧﺪ .ﻫﻤﭽﻨﯿﻦ ﻧﺘﺎﯾﺞ ﻣﯿﮑﺮﻭﺑﯿﻮﻟﻮﮊﯼ ﻧﺸﺎﻥ ﺩﺍﺩ ﮐﻪ ﺗﻮﻟﯿﺪ ﺩﺭ ﺷﺮﺍﯾﻂ ﮐﺎﻣﻼً ﺑﻬﺪﺍﺷﺘﯽ ﺍﻧﺠﺎﻡ ﺷﺪﻩ
ﺍﺳﺖ ﻭ ﺗﻨﻬﺎ ﺭﺷﺪ ﺑﺎﮐﺘﺮﯼ¬ﻫﺎﯼ ﺍﺳﺘﺎﺭﺗﺮﯼ ﺩﺭ ﻃﻮﻝ ﻧﮕﻬﺪﺍﺭﯼ ﻭ ﺗﺎ ﺭﻭﺯ 30ﺍﻡ ﻣﺸﺎﻫﺪﻩ ﺷﺪ .ﺩﺭ ﺍﺩﺍﻣﻪ ﻧﺘﺎﯾﺞ
ﺍﺭﺯﯾﺎﺑﯽ ﺣﺴﯽ ﻧﺸﺎﻥ ﺩﺍﺩ ﮐﻪ ﺑﻬﺘﺮﯾﻦ ﭘﻨﯿﺮﻫﺎ ﺍﺯ ﻧﮕﺎﻩ ﺍﺭﺯﯾﺎﺑﺎﻥ ﺣﺴﯽ ﺑﻪ ﺗﺮﺗﯿﺐ ﻧﻤﻮﻧﻪ ﺷﺎﻫﺪ ،ﻧﻤﻮﻧﻪ ﺣﺎﻭﯼ ﺁﻧﺰﯾﻢ
ﺗﺮﺍﻧﺲﮔﻠﻮﺗﺎﻣﯿﻨﺎﺯ ﻭ ﻧﻤﻮﻧﻪ ﺣﺎﻭﯼ ﭘﻮﺩﺭ ﮔﻮﺟﻪ¬ﻓﺮﻧﮕﯽ ﻭ ﺁﻧﺰﯾﻢ ﻣﺬﮐﻮﺭ ﺑﻮﺩ .ﺩﺭ ﭘﺎﯾﺎﻥ ﻧﺘﺎﯾﺞ ﺑﻬﯿﻨﻪ¬ﯾﺎﺑﯽ
ﻓﺮﻣﻮﻻﺳﯿﻮﻥ ﭘﻨﯿﺮ ﻓﺮﺍﭘﺎﻻﯾﺶ ﺑﺎ ﻃﻌﻢ ﮔﻮﺟﻪﻓﺮﻧﮕﯽ ﻧﺸﺎﻥ ﺩﺍﺩ ﮐﻪ ﻫﻨﮕﺎﻣﯽﮐﻪ ﭘﻮﺩﺭ ﮔﻮﺟﻪﻓﺮﻧﮕﯽ ،%0.41
ﭘﺮﻭﺗﺌﯿﻦ ﺗﻔﺎﻟﻪ  ،% 0.2ﺁﻧﺰﯾﻢ ﺗﺮﺍﻧﺲ¬ﮔﻠﻮﺗﺎﻣﯿﻨﺎﺯ% 0.03ﺑﺎﺷﺪ ﭘﺎﺳﺦ¬ﻫﺎ ﺷﺎﻣﻞ ﺳﺨﺘﯽ  ،g 392.33ﻓﻨﺮﯾﺖ3.41
 ،mmﭘﯿﻮﺳﺘﮕﯽ  ،0.26ﺻﻤﻐﯿﺖ  ،g 101.59ﻗﺎﺑﻠﯿﺖ ﺟﻮﯾﺪﻥ ،g.mm 339.45ﭼﻐﺮﻣﮕﯽ ،g.s 1042.29
ﺷﺎﺧﺺ¬ﻫﺎﯼ  L، aﻭ  bﺑﻪ ﺗﺮﺗﯿﺐ  13.55- ،78.56ﻭ  pH ،26.88ﺑﺮﺍﺑﺮ ﺑﺎ  ،4.76ﻣﺎﺩﻩ ﺧﺸﮏ  % 33.19ﻭ
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 ﺑﻪ ﻃﻮﺭ ﮐﻠﯽ ﻧﺘﺎﯾﺞ ﺍﻋﺘﺒﺎﺭﺳﻨﺠﯽ ﺷﺮﺍﯾﻂ ﺑﻬﯿﻨﻪ ﺍﺳﺘﺨﺮﺍﺝ ﻭ ﻓﺮﻣﻮﻻﺳﯿﻮﻥ ﺑﻬﯿﻨﻪ ﭘﻨﯿﺮ. ﺍﺳﺖ% 15.53 ﭘﺮﻭﺗﺌﯿﻦ
.ﺩﺭ ﺷﺮﺍﯾﻂ ﻭﺍﻗﻌﯽ ﺍﻧﺪﺍﺯﻩﮔﯿﺮﯼ ﻭ ﻧﺘﺎﯾﺞ ﺍﺧﺘﻼﻑ ﻣﻌﻨﯽﺩﺍﺭﯼ ﻧﺪﺍﺷﺘﻨﺪ
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The Optimization of Formulation of Ultrafiltration White
Cheese Contain Tomato Waste Protein Concentrate
and Tomato Powder and Evaluation of
Transglutaminase on Linking Structure in Coagolation
Process by Using of Response Surface Methodology
One of the most popular and consumed of dairy product are cheeses. The among of the
various type of cheese, UF-Iranian White Cheese are interested by domestic producers and
consumers. The aim of this study, at first to investigate the physicochemical properties,
functional and optimization of protein extraction from tomato seeds and waste. Then the
tomato waste protein were used in the formulation of Iranian white cheese. Accordingly,
various tests of physicochemical, texture analysis, colorimetry, microstructure,
microbiology and sensory evaluation of cheeses in 5 day and during ripening were
investigated and optimized. The independent variables for optimization of conditions of
protein extraction, pH alkaline (9-13), pH acidic (2.7-4.7), temperature (10-50° c), time
(30-70 minutes), the ratio (1:10-1: 50 w / v), Also for optimization of formulation of UFcheese, tomato powder (0.4-0.6%), tomato waste protein (0.1-0.2%), the enzyme
transglutaminase ( 0.01-0.03%), were used. Results showed that the greatest emulsifying
capacity and stability in pH 10 and 7 respectively, the maximum of foaming capacity and
stability in pH 10, greatest of bulk dencity for defatted samples and low gelation capacity
for all samples were 6-8%. Also the result of optimization of protein extraction from
tomato seeds and waste showed that for the yield of protein extraction from seeds and
waste 64.57% and 86.6 %, and purity of protein from seeds and waste 44.64% and
35.34% respectively, alkaline pH 12, temperature 38.61°c, time of process 59.94 min,
ratio 1:40 w/v and acidic pH 3.76 were calculated. The results of UF-tomato cheese tests
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showed that the hardness and toughness in during of ripening were reduction, and
springiness, cohesiveness, gumminess and chewiness were increased. Also pH and protein
of samples in during of storage were reduced, also the dry matter and soluble of nitrogen
were increased. The microscopic images (SEM) showed that a vast structure with some
holes that they were occupied by the additives used in this study. The microbiology results
showed that the production was done under hygienic conditions and the growth of starter
bacteria were increased in during of storage time. The sensory of evaluation showed that
the best cheeses were selected by panelists as a control sample, a sample containing the
enzyme of transglutaminase and the sample contain with tomato powder and
transglutaminase. Finally, the results of optimization of UF-tomato cheese formulation
showed that when tomato powder, tomato waste protein and transglutaminase were 0.41%,
0.2% and 0.03% , respectively; the responses for this test were contained of hardness
392.33g, springiness 3.41 mm, cohesiveness 0.26, gumminess 101.59 g, chewiness
339.45 g.mm, toughness 1042.29 g.s, pH 4.76, dry matter 33.19%, protein 15.53% and
color factors as L, a, b, 78.56, -13.55 and 26.88 were calculated. Generally, the validation
the optimum of conditions of protein extraction and the UF-tomato cheese formulation in
real condition were done, the results were not showed significantly different in real
condition with calculated experiments.
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