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ABSTRACT 
 

Domiati cheese was made from heated or unheated  
standardized Buffalo's milk (%3 fat) using (free and immobilized 
microbial rennets. The cheese was stored at room temperature 
(11-11

°
C) for 31, 11, 51, and  %1day. All cheese samples showed a 

gradual loss of yield, moisture, and salt in moisture during 
ripening, while, protein and fat increased with both  immobilized 
or free microbial rennets. All cheese samples showed gradual 
increase in SN/TN; Tyrosine & Tryptophan and TVFFA content 
during  ripening (up to %1 days).The cheese made using free 
microbial rennet had higher values of SN/TN; tyrosine and 
tryptophan and TVFFA compared with that made using 
immobilized microbial rennet. Also,  cheese made from free 
enzyme had high score in both fresh cheese and cheese stored for 
11 days, while  cheese made using immobilized microbial rennet 
stored for 51days had higher scores values.  Cheese made using 
immobilized rennet had a softer body and texture than that made 
with free rennet. 

This study demonstrated the beneficial effect of using 
the immobilization  for cheese making to reduce the high cost 
of rennet ., Heating milk at 01

°
C/1 min before 

immobilization  produced cheeses with better quality in 
terms of cheese flavour and yield.   
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INTRODUCTION 
 

Coagulation of casein micelles in milk can be achieved by 

acidification of milk or cream to pH 6.1 or by combination of acid and 

heat or by many proteolytic enzymes from animal, microbial or plant 

origins. The vast majority of cheese varieties are produced by rennet 

coagulation while acid coagulated cheese represents about %32 of the 

total cheese production. Rennet extract from the abomasa of young 

suckled calves is the most widely used coagulant for cheese making; 

buffalo, lamb, and kid rennets are also used in several countries 

(Addis et al., %002). Rennin is the predominant and principal milk 

clotting enzyme in the fourth stomach of the calf (88-%62 chymosin 

and 1-6%2 pepsin); the proportions in commercial rennets usually  102 

chymosin and 302 pepsin. Owing to the increase in world production 

of cheese  and reduction of calf vells supply (due to decrease calf 

numbers and tendency to slaughter calves at an older age), the supply 

of calf rennet has been inadequate for many years. This has led to, an 

increase in the price of veal rennet and , therefore,  a search for rennet 

substitutes became receronly . Despite the availability for numerous 

potentially useful milk coagulants, only six rennet substitutes have 

been found to be more or less acceptable for cheese production ( Fox 

et al .%000 ) . 

The advantages of immobilized enzymes are well known from 

both academic and practical points of view ( Zaborsky ,6%13 and 

Chibata ,6%18 ) Therefore, this study was to examine the perrihctties 

of using  microbial rennet (free and immobilized enzymes) in Domiati 

cheese making designed.  
 

MATERIALS AND METHODS 

Materials:  

Milk supply: 

Fresh morning milking Buffalo's milk samples were obtained 

from animal production department, Faculty of Agriculture, Al-Azhar 

University (Assiut). Milk samples were defatted by centrifugation at 

3000 g for %0 min at 60

C, using Janetzki. T%3 centrifuge. 
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Microbial rennets: 

Microbial rennet in  powder form were obtained from DSM 

(France) with a commercial name (Fromase R %%00). Mucor miehei 

rennet solution (6N) was prepared by dissolving 3 gm of powder 

rennet in 600 ml distilled water and used at a rate of 6.0 ml / 6 liter 

milk (0.03 gm / 6 liter of milk). 

Salt:  Commercial sodium chloride was obtained from El-Nasr 

Company, for salt (Alexandria, Egypt). 

Agar: Agar Agar was obtained from Nice Chemicals Pvt. Ltd. India. 

Analytical methods:  

Titratable acidity, total solids, fat and total nitrogen content of cheese:  

were determined according to the methods described by Ling (6%13). 

Domiati cheese making using free microbial rennet:    

Domiati cheese was made according to the method adopted by 

Metwalli et al. (6%8%). 

Buffalo's milk 12 fat, was  heated to 10
°
C for 2 min in 

thermostatically controlled water bath, and cooled to about 60
°
C. The 

milk was salted at a level of about 82 using commercial salt, renneted 

and held at 30
°
C for complete curding. The curd was transferred into 

60 cm
3
 wooden moulds lined with cheese-cloth, allowed to drain, 

wrapped in cheese-cloth, and then covered with abard. A weight of 

about 202 of the curd weight was placed on top and left overnight for 

complete drainage. The curd was cut into cubes, weighed, and then 

pickled.  

Pickling was conducted by canning about %20 gm, of cheese in 

cans of 200 gm capacity, filled with its own drained whey after 

adjusting to about 602 salt, sealed by hand-seaming then stored at 

room temperature (%0-%2
°
C). Samples were taken fresh and after 62, 

30, 62 and 10 day for analysis. In this experiment cheese was also 

made from unheated but falos   milk Domiati cheese making using 

immobilized microbial rennet  Buffalo’s milk was divided into two 

parts . the first part was used as acontrol ( un heated ) . the second part 

was heated to 10 
°
C for 2 min hen , cooled to 60 

°
C .Immobilization 

was carried out according to the method described by Zayed and 

Hunter ( 6%%6 ) with some modification : A potion 0.03 gm of Mucor 
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miehei rennet  was added to 2 ml distilled water  mixed with 10 – 80 

ml agar solution at 62 – 61 
°
C and cooled to 1 

°
C for 6% hour . 

Immobilization  was carried out by using support  put in milk. 

Cheese analysis : 

Salt was determined according to Simov (6%80). Proteolysis in 

cheese was carried out by the determination of: (6) Water soluble 

nitrogen (WSN); (%) Tyrosine and Tryptophan contents. Watert-

soluble nitrogen (WSN) content in cheese was determined according 

to Kuchroo and Fox (6%8%). Tyrosine and Tryptophan content in 

cheese was determined according to Vakaleris and Price (6%2%). 
 

Lipolysis in cheese during ripening was followed by determining 

the changes in the total volatile free fatty acids (TVFFA) as ml 0.6 N 

NaoH/600 gm cheese using the method described by Kosikowski 

(6%8%). 

Organoleptic properties: 

Cheese samples were evaluated according to the method of 

Pappas et al. (6%%1) when fresh and after 62, 30, 62, and 10 days at 

room temperature. An overall score out of (600 points) was given for 

flavour (20 points), body & texture (60 points) and appearance (60 

points) by a panel consisted of twelve. Persons, mainly staff members. 
 

RESULTS AND DISCUSSION 

Yield and Moisture contents: 

The obtained data revealed that, all cheese samples made from 

unheated or heated milk showed a gradual loss of yield during the 

ripening period either that made with free microbial rennet (Table 6) 

or that made with immobilized  rennet  (Table %).Cheese made using 

free microbial rennet (unheated milk), the percentage of yield was 

%8.63 in fresh cheese decreased to 68.8%2 after 10 days of storage, 

while in cheese made from heated milk min, the starting yield was 

%%.%6 and decrease to %3.602 after 10 days of storage. The percentage 

of fresh yield for cheese made from immobilized enzyme ( unheated 

milk ) was %1.00, and decreased to 6%.602 after 10 days of storage, 

while in cheese made from heated milk, the starting yield was %%.00 
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and decrease to %3.622 after 10 days of storage. 

The data revealed that all cheese samples showed a gradual loss 

of moisture throughout the ripening period either using free or 

immobilized microbial rennets, this might be due to the leakage of 

whey at the cheese surface and evaporation. The loss of moisture at 

the end of ripening period amounted to about 66.12 in cheese made 

from unheated milk using free microbial rennet (fresh cheese), while 

this value was 66.062 in cheese made from heated milk. Moreover, 

the loss of moisture was 60.6% in cheese made from unheated milk 

and %.622 in cheese made from heated milk when immobilized 

enzyme was used .. 
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Table 3: Changes in the chemical composition of Domiati cheese 

made by using free microbial rennet during ripening 

periods. 
       

 

 

 

 

 

 

 

 

 

 

 

 

 

M: 

Moisture          

P: 

Protein             

A: 

Acidity 

 

 

Treatments 
Ripenin

g period 

Compositional parameters (%) 

Yield M P Fat 
Salt/

M 
A 

 

Cheese made 

from 

unheated 

milk 

Fresh 

31 days 

11 days 

51 days 

%1 days 

11.31 

10.11 

11.35 

11.31 

31.11 

%1.21 

%1.11 

11.12 

15.05 

13.11 

31.0

1 

35.1

% 

35.1

1 

31.%

1 

31.2

1 

32.1 

13.0 

11.1 

11.1 

1%.1 

%.13 

%.11 

1.11 

1.15 

1.11 

1.32 

1.%1 

1.21 

3.01 

3.21 

 

Cheese made 

from 

Heated milk  

at 01
°
c/1 min 

Fresh 

31 days 

11 days 

51 days 

%1 days 

12.13 

11.01 

11.01 

11.%1 

11.31 

%3.13 

%1.11 

11.%1 

11.15 

11.10 

35.1

% 

35.%

3 

31.2

1 

3%.1

1 

3%.1

2 

32.1 

11.1 

11.1 

11.1 

10.3 

%.21 

%.33 

1.51 

1.11 

1.33 

1.11 

1.%1 

1.21 

3.01 

3.11 
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Table 1: Changes in the chemical composition of Domiati cheese made 

by using immobilized microbial rennet during ripening 

periods 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Generally, the data showed  that the yield of cheese increased by 

heat treatment of milk. Similar results observed by Richard and 

Marshall (6%81), who concluded that the yield of cheese increased 

significantly by heat treatment of milk. 

Protein and Fat contents: 

The data demonstrated that, protein content increased during the 

ripening periods; this is possibly due to the loss of water. This increase 

in protein content was found in cheese made from unheated or heated 

milk using either free or immobilized microbial rennets.  Fat content, 

increased along the storage period in cheese made from either 

unheated or heated milk using free or immobilized microbial rennets 

during the ripening periods. These results are in agreement with the  

results obtained by Moatsou et al. (%006) for feta cheese made with 

calf rennet or traditional artisanal liquid rennet from Lamb's and Kid's. 
 

Treatments 
Ripening 

period 

Compositional parameters (%) 

Yield M P Fat 
Salt/ 

M 
A 

Cheese 

made from 

unheated 

milk 

Fresh 

31 days 

11 days 

51 days 

%1 days 

10.11 

11.%1 

13.11 

32.51 

32.31 

%5.12 

%3.51 

11.53 

11.11 

15.31 

31.20 

35.%0 

35.1% 

31.11 

31.0% 

11.1 

11.1 

11.1 

11.1 

10.1 

1.21 

1.51 

1.11 

5.20 

5.23 

1.11 

1.%1 

1.11 

3.53 

3.%1 

Cheese 

made from 

Heated 

milk  at 

01
°
c/1 min 

Fresh 

31 days 

11 days 

51 days 

%1 days 

12.11 

10.13 

1%.11 

15.%0 

11.51 

%5.11 

%1.11 

11.11 

10.31 

11.31 

35.1% 

35.05 

31.%1 

31.11 

3%.11 

32.1 

13.0 

15.1 

11.1 

1%.1 

1.01 

1.11 

1.11 

1.31 

1.11 

1.11 

1.%1 

1.21 

3.13 

3.%1 



 

 

Immobilized microbial rennet in Damitati cheese making 

-663- 

Salt/Moisture ratio and Acidity: 

The data  in Tables 6 and % showed that, salt in moisture 

decreased with increasing ripening period. The decrease of salt in 

moisture after storage for 10 days was about 6.16% in cheese made 

from unheated milk using free microbial rennet (fresh cheese), while 

this value was 6.862 in cheese made from heated milk . On the other 

hand , the loss of salt in moisture ,cheese made using immobilized 

microbial rennet was 09%%2 in cheese made from unheated milk and 

0.12 in cheese made from heated milk . 

A gradual increase in acidity during ripening was observed. This 

could be mainly due to the development of organic acids and  the 

formation of  lactic acid during  ripening. The increase of acidity after 

storage for 10 days was 6.%0% in cheese made from unheated milk 

using free microbial rennet , while was 6.8%2 in cheese made from 

heated milk.. The ; increase of acidity in the case of using immobilized 

microbial rennet was 6.1%2 in cheese made from unheated milk and 

6.102  in heated milk was used . In addition, the data demonstrated 

that, cheese made with free microbial rennet had higher acidity 

compared to that made with immobilized microbial rennet after 10 

days  of storage in cheese made from unheated or heated milk.  

Proteolysis: 

Proteolysis in cheese was assessed by the determination of water 

soluble nitrogen (WSN) and Tyrosine & Tryptophan contents. 

The proportion of total soluble nitrogen (SN) traditionally has 

been regarded as a ripening index for cheese as it reflects the extent of 

proteolysis, in that it is an indicator of casein hydrolysis brought about 

by the action of the rennet and milk proteases present at the start of 

ripening (Visser, 6%11). 

Table 3 show the mean analytical results for TN, SN and SN/TN 

of Domiati cheese samples made by using free or immobilized 

microbial rennets during the ripening process, which was extended up 

to two months. The data revealed that, the amount of SN and TN 

increased gradually in cheese made from unheated or heated milk 

throughout the ripening period either using free or immobilized 

microbial rennets.  
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Table 1: Changes in total and soluble nitrogen of Domiati cheese made 

with free and immobilized microbial rennets during ripening 

of cheeses. 
      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 *
Heat treatment at 01

°
C/1 min                       

**
SN / TN =   SN ÷ TN × 311  

The data showed that, after two months of ripening, the values of 

SN/TN increased from 60.21  to %0.06  in cheese made from unheated 

milk using free microbial rennet, wherse these  values increased from 

%.18  to %0.00  in cheese made from heated milk. On the other hand, 

the values of SN/TN increased from 60.06  to 61.63 after storage in 

Treatments Ripening period 
%Nitrogen **

SN/TN 
SN TN 

Cheese made from 

unheated milk  

(free microbial 

rennet) 

Fresh 

31 days 

11 days 

51 days 

%1 days 

1.110 

1.111 

1.531 

1.511 

1.113 

1.31 

1.11 

1.11 

1.51 

1.11 

31.1% 

31.1% 

30.%0 

32.12 

11.15 

Cheese made from 

*heated milk 

(free microbial 

rennet) 

Fresh 

31 days 

11 days 

51 days 

%1 days 

1.111 

1.111 

1.121 

1.501 

1.111 

1.11 

1.12 

1.11 

1.%1 

1.%1 

2.01 

35.53 

31.01 

31.11 

11.11 

Cheese made from 

unheated milk 

(immobilized 

microbial rennet) 

Fresh 

31 days 

11 days 

51 days 

%1 days 

1.111 

1.153 

1.131 

1.11% 

1.51% 

1.32 

1.11 

1.11 

1.53 

1.50 

31.15 

31.51 

31.11 

35.15 

3%.51 

Cheese made from 

heated milk 

(immobilized 

microbial rennet) 

Fresh 

31 days 

11 days 

51 days 

%1 days 

1.131 

1.111 

1.111 

1.511 

1.501 

1.11 

1.13 

1.51 

1.51 

1.1% 

2.1% 

31.11 

31.50 

3%.13 

31.1% 
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cheese made from unheated milk using immobilized microbial rennet, 

while this value increased from %.21 in fresh cheese to 68.31 after 

storage in cheese made from heated milk. These results are similar to 

the findings published by other researchers, (Abd El-Rahman, 6%%0 

and Darwish et al., 6%%%).  

The increases of SN could be attributed to the enzyme activity . 

This is in agreement with the results obtained by Moatsou et al. 

(%006), who found that the main proteolytic agent responsible for the 

primary proteolysis in Feta cheese is the residual rennet because of the 

low pH, which is not favourable for plasmin action. In addition, they 

found that primary proteolysis was estimated from the residual αs-

casein percentage and the percentage of SN/TN during the first days 

of ripening. The changes of αs-casein were due to rennet action on 

α,s6-casein which is the preferable substrate for chymosin action 

during cheese ripening (Sousa et al., %006).   

The comparison of SN/TN in cheese made with free and 

immobilized microbial rennets (either unheated or heat treated milk), 

it can be seen that SN/TN for cheese made with immobilized 

microbial rennet was lower than that for cheese made with free 

microbial rennet.  

Table 6 show, the content of tyrosine and tryptophan in Domiati 

cheese made by using free or immobilized microbial rennets during 

the ripening process, which was extended up to two months. The data 

show that, the amount of soluble tyrosine and tryptophan increased 

gradually in cheese made from unheated or heated milk throughout the 

ripening period either using free or immobilized microbial rennets 

until the end of the storage period. Moreover, the cheese made using 

free microbial rennet had higher values of  tyrosine or tryptophan 

compared with cheese made using immobilized microbial rennet,. 
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Table 5: Tyrosine and Tryptophan contents in cheese made with 

free and immobilized  microbial rennets during ripening 

of cheeses. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Higher values of tyrosine and tryptophan content in Domiati 

cheese either made with animal or microbial rennet were reported by 

Hofi et al., (6%11), who found that the content of tyrosine and 

tryptophan in fresh cheese made from the mixture of buffalo and cow 

milk (6:6) by using animal rennet were %2.3 and 66.1 mg/600 gm, 

Treatments 
Ripening 

period 

Amino acid content  

( mg/311 gm) 

Tyrosine Tryptophan 

Cheese made from 

unheated milk  

(free microbial 

rennet) 

Fresh 

31 days 

11 days 

51 days 

%1 days 

0.31 

31.25 

30.%1 

10.31 

51.03 

30.31 

11.11 

15.31 

11.35 

1%.11 

Cheese made from 

heated milk 

(free microbial 

rennet) 

Fresh 

31 days 

11 days 

51 days 

%1 days 

0.11 

31.1% 

3%.11 

10.11 

12.31 

30.11 

31.01 

11.05 

12.01 

11.31 

Cheese made from 

unheated milk 

(immobilized 

microbial rennet) 

Fresh 

31 days 

11 days 

51 days 

%1 days 

1.11 

2.03 

3%.33 

11.21 

1%.35 

31.11 

32.31 

13.11 

10.01 

11.33 

Cheese made from 

heated milk 

(immobilized 

microbial rennet) 

Fresh 

31 days 

11 days 

51 days 

%1 days 

1.21 

1.11 

31.31 

11.11 

15.31 

31.01 

3%.13 

11.11 

1%.11 

11.30 
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respectively. While the content of tyrosine and tryptophan in cheese 

made with microbial rennet were %2.3 and 26.8 mg/600 gm, 

respectively.  

Lipolysis: 

Data in Table 2 show the changes in TVFFA of Domiati cheese 

made by using free or immobilized microbial rennets during the 

ripening process,   The amount of TVFFA increased gradually in 

cheese made from unheated or heated milk throughout the ripening 

period either using free or immobilized microbial rennets until the end 

of the storage period. On the other hand, the cheese made using free 

microbial rennet had higher values of TVFFA compared with cheese 

made using immobilized microbial rennet, either in the fresh cheese or 

at the end of storage period ripening this trend was also found when 

heated or unheated milk was used . 
 

Table 1: The Changes in total volatile free fatty acids (TVFFA) content 

in cheese made with free and immobilized microbial rennets 

during ripening period. 

 
 

Treatment 

 

Age of cheese ( days) 

Fresh 31 11 51 %1 

Cheese made from unheated milk 

(free microbial rennet) 
TVFFA 

0.1 31.1 32.1 11.1 12.1 

Cheese made from heated milk 

(free microbial rennet) 
%.1 31.% 30.1 11.1 11.1 

Cheese made from unheated milk  

 (immobilized microbial rennet) 1.2 2.1 3%.1 30.1 13.1 

Cheese made from heated milk 

(immobilized microbial rennet) 
1.1 1.0 35.1 3%.1 11.1 
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The TVFFA content in fresh cheese using either unheated or 

heated milk were between 1.2-1.0 (ml 0.6 N NaoH/600 gm cheeses) 

and 2.3-2.% with free and immobilized microbial rennet, respectively. 

These values increased between  %8.2-%%.2 and %0.3-%6.2 at the end 

of the ripening period with free and immobilized microbial rennet, 

respectively. Also, the data cleared that, the TVFFA were slightly 

higher in cheese made with unheated milk by using free microbial 

rennet than the other treatments, similar results were obtained by Hofi 

et al. (6%11) and Abd EL-Salam et al. (6%86).  Ibrahim et al. (6%%%), 

who showed that, the slight decrease in TVFFA of the heated samples 

might be related to the inactivation of heat on the lipolytic activities in 

cheese milk. 

Sensory evaluation: 

Sensory evaluation of Domiati cheese is a valuable criterion for 

determining cheese quality and acceptability. The body, texture and 

fla vour are affected considerably by many factors such as type of 

milk, pretreatment of the milk, season of milk production, addition of 

starter to milk, type of coagulant used, percentage of salt in both the 

cheese curd and the pickling medium, microflora of the cheese milk, 

additives to the cheese milk to accelerate the cheese ripening and type 

of storage temperature during ripening (Pappas et al., 6%%1).  

Data in Table 1 show the panel test of Domiati cheese made from 

heated milk (10
°
C/2 min) by using free or immobilized microbial 

rennets during the ripening process. . Higher flavour score points were 

obtained from cheese made with free microbial rennet after 62 or 30 

days of the ripening than that of the other cheese samples,, . In 

addition, the data revealed that the cheese made with free microbial 

rennet gained higher score for body and texture after 30 days of the 

ripening than that of the other cheese samples, while these values were 

obtained after 62 days of the ripening period in cheese made from 

immobilized microbial rennet. In fact, there were no high differences 

in appearance scores points of the two cheeses (either made with free 

or immobilized microbial rennet) 
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Table %: The panel test of Domiati cheese mad from heated milk 

(01
°
C/1 min) made with free and immobilized microbial 

rennets during ripening of cheeses. 
  

Component (%) 

Free Microbial rennet 
 Immobilized Microbial 

rennet 

Age of cheese(day) Age of cheese(day) 

fresh 31 11 51 %1 fresh 31 11 51 %1 

Flavor                 (11) 10 12 12 15 11 15 11 11 1% 10 

Body & Texture (51) 11 13 1% 11 11 11 11 10 1% 11 

Appearance        (31) 1 0 1 1 0 1 1 0 1 1 

Total                 (311) 00 00 11 00 05 01 01 %0 11 00 
 

From Table 1, it can be seen that cheese made with immobilized 

rennet tend to be soft in body and texture than that from cheese made 

with free rennet. These results are in agreement with those obtained by 

Garg and Johri (6%%6) for Cheddar cheese. Moreover, the cheese 

made with free enzyme gained higher score than that using 

immobilized microbial rennet in fresh cheese and cheese stored up to 

30 days, while the cheese made using immobilized microbial rennet 

stored at 62 and 10 days had higher values of scores than that using 

free enzyme.   
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المًكروبًه الحره  نزيماا ه الجبن الدمًاطى المصنع بإستعنال الإًتقً

أثناء التسىية  والمحنلة  
 

  **إبراهيم سيد  فوزي  - *عمى منصور
 *ديننجم الأحمد ، محمد  ** - **زهرانشوقي أحمد   

 )أسيوط(جامعة الأزهر –كمية الزراعة  *
 جامعة المنيا –كمية الزراعة  **

 

ةم والماةمممل خممال دهممن  %6الماممدل   صممنةعا الجممبن الممدميةاي بماةمممما المممبن الجةموسمميتممم 
الميكروبيما   نزيممة م قبل وضع ال °07دقةئق ثم التبريد الى  5لمدة  م°77 حرارة حرارية عمى درجا

 م لمدة شهرين .°05-07، وقد تم تخزين الجبن النةتج عمى درجا  نبةلمبالمثبتا  
 وكةن  النتةئج المتحصل عميهة كةلاتي : 

  جدث نقص لكل من الراوبا والتصةفي وكذلك نسبا الممح خلال فترة التسويا بينممة لموحز زيمةدة
 ين.النةتج مع زيةدة فترة التخز  في كل من الحموضا ونسبا البروتين والدهن في الجبن

  ن الماةممل ونسبا البروتين أعمي بقميل في الجمبن النمةتج ممن الممبكةن  النسبا المئويا لمتصةفي
حرارية عنه في النةتج من المبن الخةم بينمة لاتوجد اختلافة  في نسبا التصةفي ونسبا البروتين 
بين الجبن المصنع بةلانزيمة  الحرة والانزيمة  المثبتا وكةن الجبن المصنع بةلانزيمة  المثبتما 

 ذو خثرة أاري عن المصناا بةلمنفحا الحرة 
 تممروجين الممذائي الممي النتممروجين الكمممي والتيروسممين والتربتوفممةن أوضممح  النتممةئج أن كمملا مممن الن

وكممذلك الاحمممةد الدهنيمما الحممرة كةنمم  أعمممي فممي الجممبن النممةتج مممن الانزيمممة  الحممرة عنهممة مممن 
 الانزيمة  المثبتا . 

 زيمممة  الحممرة حصممم  عمممي أعمممي أوضممح  نتممةئج التقيمميم الحسممي أن الجممبن المصممناا مممن الان
يموم بينممة الجمبن المصمناا ممن الانزيممة   07ن الاةزج والمخزنما حتمي درجة  التحكيم في الجب

يموم وكةنم  الجمبن المصمنع بةلانزيممة   05المثبتا فقد كةن  اعمي المدرجة  بامد التخمزين حتمي 
 المثبتا ذا  قوام متمةسك ونةعم من ذلك المصنع بةلانزيمة  الحرة .

   المممي الخفمممد ممممن كميممما الانزيممممة  وعموممممة يمكمممن القمممول بمممين اريقممما تثبيممم  الانزيممممة  اد
المستامما أثنةء عمميا التصنيع وكةن الجبن النةتج لايختمف كثيرا عن الجمبن المصمنع بةلاريقما 
الاةديمما كمممة أن اريقمما التثبيمم  للانزيمممة  تحتممةج لمزيممد مممن الدراسمما ويتوقممع لهممذ  الاريقمما أن 

 تكون محا اهتمةم لصنةع الجبن في السنوا  القةدما.

 


