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Abstract  
 

 The objective of the research was to develop a mozzarella cheese stick from goat milk. The optimum  

of rennet enzyme for mozzarella cheese production was determined at the amount of 1%, 2%, and 3%, It was 

found that 2% rennet content was suitable for mozzarella cheese making, Due to its relatively soft texture, 

good formability and yields were not significantly different from other treatments ( p>0. 05) .  The optimum 

trisodium phosphate content of 2% , 4% , and 6%  was determined.  It was found that when the amount of 

trisodium phosphate increased, the hardness, gumminess and chewiness values were significantly increased 

( p<0. 05) .  The optimum amount of trisodium phosphate was 4% because it received the highest scores for 

texture and overall preference.  The stability was then studied by adding carrageenan to 0. 5% , 1%  and 1. 5%  
cheese stick products and then analyze the meltability.  It was found that adding carrageenan to 1% and 1. 5 

percent of cheese stick products had the lowest flow values and were not significantly different ( p>0. 05) . 
Improve the taste of mozzarella cheese sticks by studying the addition of butter and whey powder.  It was 

found that the addition of 5% butter to the products received the highest sensory satisfaction scores in terms 

of smell, taste and overall liking and has the lowest amount of protein and the highest fat increase which 

differed statistically (p<0.05). 
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3.5  

 (ANOVA) 
 Duncan’s multiple rang test  95  SPSS version 23 

±  [15] 
 

4.  

4.1  (rennet)  

 (p<0.05) 
  3 
 1  2  (  1) 

  2  
 

 1   rennet  1, 2  3 
 rennet (%) Yield (%)  

1 348.17±1.16a    
2 347.30±3.41a    
3 347.83±1.92a   

    (p  0.05) 
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4.2  

 
 (Hardness)  (Gumminess)  (Chewiness) 

 (p<0.05) (  2)  [17]   polyphosphate 

 processed cheese   2, 4,  6  
 (p<0.05) 

 (L*)  (a*)   (b*) 
   (  3)  

 (p>0.05) 
  4    

(  4)  
 

 2   2, 4  6  
Na3PO4 (%) Hardness (N) Adhesiveness Gumminess Chewiness 

2 62.98±15.35a 20.97±3.46b 22.43±2.47a 5.47±0.07a 

4 70.81±17.27a 11.57±10.58ab 20.04±6.20a 7.28±3.32b 

6 93.19±1.92b 3.45±1.92a 38.19±1.47b 15.48±1.40c 

    (p  0.05) 
 

 3   2, 4  6 

Na3PO4 (%) 
 

L* a* b* 
2 76.48±0.32b -1.88±0.29b 16.05±0.14a 

4 74.68±0.06a -2.45±0.16c 18.94±0.66b 

6 74.03±0.25a -2.09±0.21bc 19.02±0.33b 

    (p  0.05) 
 

 4   2, 4,  6 

Na3PO4 (%) 
 

   

2 4.4±0.52a 5.1±0.74ab 5±0.67a 

4 4.3±0.48a 5.5±0.53b 5.5±0.53a 

6 4.6±0.52a 4.7±0.67a 5.1±0.32a 

    (p  0.05) 
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4.2  

 
   1.5   

5.08±0.22    1  (p<0.05) 
 1 (  5)  [18] 

  (GMP)  
   1 

 
 

 5   0.5, 1,  1.5 

 (%) 0 0.5 1 1.5 

Meltability (cm.) 6.98±0.17b 6.58±0.30b 5.40±0.59a 5.08±0.22a 

    (p  0.05) 
 

4.3  

  3  
  (p<0.05)  

 
    (p<0.05) (  6)  

 

 6    

 (%) (%) 
 

    

 26.95±0.01a 3.36±0.01d 4.73±0.96a 5.43±0.50c 5.50±0.76c 5.57±0.50c 

 29.96±0.01d 0.54±0.01a 4.60±0.51a 4.77±0.63b 4.83±0.51b 4.87±0.63b 

+  28.09±0.05b 0.94±0.02c 4.80±0.61a 5.17±0.59c 5.07±0.59b 5.27±0.58c 

Control 29.28±0.05c 0.68±0.06b 4.73±0.74a 3.47±0.82a 4.10±0.58a 4.07±0.64a 

    (p  0.05) 
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