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ABSRACT: Effects of irradiation dose and time during ripening period of 
Ras cheese on its quality were studied. Ras cheese was divided into 7 
groups each group contains 4 wheels. Cheese groups 2, 3, 4, 5, 6 and 7 were 
irradiated immediately after manufacture and after 30, 60, 90, 120, 150 days 
respectively, while the first group was served as control. Ras cheese wheels 
of each group was irradiated at 2, 3, 4 and 5 kGy. Irradiation caused 
significant (P < 0.05) increase, after irradiation immediately (fresh samples), 
in water soluble nitrogen, Shilovich ripening index, formol ripening index, 
soluble tyrosine and tryptophan. Irradiation treatment caused significant (P < 
0.05) decrease in water soluble nitrogen, Shilovich ripening index, formol 
index, soluble tyrosine and tryptophan, total volatile fatty acids, scores of 
organoleptic properties, total bacterial, lipolytic and proteolytic bacterial 
counts during ripening period of Ras cheese as compared with control 
cheese, while did not affect significantly (P > 0.05) the fat and total nitrogen 
contents. These decreases in ripening indices were proportional to the 
irradiation dose. Ras cheese treated with 4 and 5 kGy exhibited the lowest 
counts of proteolytic and lipolytic bacteria and subsequently the lowest 
ripening indices values and the lowest score of sensory evaluation. 
Irradiation cheese with 4 and 5 kGy were sufficient to inhibit the growth of 
mould and yeast on cheese especially when were applied after making 
cheese (second group) and after 30 days from making cheese (third group). 
All ripening indices and scores of organoleptic properties of all cheese 
treatments increased during ripening period, while fat and total nitrogen on 
dry basis did not changed significantly.  
Key words: Ras cheese, ripening period, Gamma irradiation, ripening 
indices. 

 
INTRODUCTION 

The use of ionizing radiation as a food preservation technique has been 
recognized for many years as a mean to reduce food losses, improve food 
safety, and extend shelf life. Furthermore, irradiation can be an effective way 
of reducing the incidence of food borne disease and treating a variety of 
potential problems in food supplies. The treatment of food with ionizing 
radiation is one of the most thoroughly researched techniques available to 
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the food processing industry, and its use is currently permitted for use in 
over 55 countries worldwide for various application and purposes in wide 
varieties of foodstuffs and more than 30 countries have commercialized the 
technology (IAEA, 2009), while it is not allowed in other countries. In 1981, 
the ICGFI (FAO/IAEA/WHO Expert Committee on the Wholesomeness of 
Irradiated Food) stated that “the irradiation of any food commodity up to an 
overall average dose of 10 kGy presents no toxicological hazard, introduces 
no special nutritional or microbiological problems” (WHO, 1981). 

Ras cheese is the best known hard cheese in Egypt, and indeed throughout 
the Arab World (Abou-Donia, 2002). Ripening cheese is an expensive and time-
consuming process. Several methods of accelerated ripening have been 
attempted such as altered ripening times (Fox, 1989), use of enzymes (Wilkinson, 
1993), micro-organisms other than the normal starter cultures (Laleye et al., 
1990) and Lee et al. (1990), ripening at elevated temperatures (< 15°C) (Fedrick 
el al., 1983) and attenuated lactobacilli cells that are modified physically, e.g. 
heat-shocked and freeze-shocked (Kebary el al., 1996) on Ras cheese. 

Moulds grow on cheese surface and within the cracks in cheese during 
cheese ripening and refrigerated storage. This is one of the most problems 
facing Ras cheese manufacturers in Egypt. Common genera of moulds, which 
may grow on cheese surface are Penicillium spp. and Aspergillus 
(Bullerman and Olivigni, 1974 and Bullerman, 1976). The growth of moulds 
on cheese surface and in the cracks not only detracts from the appearance 
but may jeopardize the flavour of the entire cheese, which make the cheese 
unsaleable. In addition moulds growth on cheese may produce toxigenic 
substances, which called mycotoxins that exhibit properties of acute, 
subacute and chronic toxicities, some are carcinogenic, mutagenic and 
teratogenic. To overcome the production of mycotoxins, about 1.3 cm of 
cheese around and beneath the mould should be removed (Bullerman, 
1986). This, results in a considerable loss in the cheese industry. Therefore, 
we use gamma rays to stop overripening and inhibit the anaerobic bacteria 
and consequently decrease the cracks formation and decrease the molds 
growth on the cheese.  

In view of the aforementioned the objectives of this study were to 
investigate the effect of irradiation time and dose during ripening period on 
chemical, microbiological and organoleptic quality of Ras cheese, to monitor 
changes in ripening indices (water soluble nitrogen, Shilovich and formol 
ripening indices, soluble tyrosine and tryptophan and total volatile fatty 
acids), microbiological and organoleptic properties of Ras cheese. 
  
MMAATTEERRIIAALLSS  AANNDD  MMEETTHHOODDSS  
Bacterial strain: 

Lactococcus lactis CH-1 was obtained from Chr. Hansen's laboratory 
(Horsholom, Denmark) and used as a starter. It was activated by three 
successive transfers in sterile 10% reconstituted non-fat dry milk.  
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Cheese making: 
Ras cheese was made from a mixture of fresh buffalo's and cow's milk 

(4.0% fat) purchased from commercial private farm at Damieta district by the 
method described by Abd El-Tawab (1963). The obtained cheese was coated 
with Paraffin wax, then divided into seven groups each group contains four 
cheese wheels, every cheese wheel was 2.5 kilogram. The seven groups of 
Ras cheese were ripened at 9 + 1°C and 87 + 2% relative humidity for 6 
months. All treatments under investigation were exposed to gamma 
irradiation at cold temperature from Co60. Russian gamma chamber (dose 
rate 1 kGy / 22 min.), in Cyclotron project (Nuclear Research center, Atomic 
Energy Authority, Cairo, Egypt) was used as following: The first group was 
unirradiated and served as control. The second group one wheel was 
exposed to gamma irradiation at dose 2 kGy, while the second, the third and 
the fourth wheel were exposed to gamma irradiation at doses 3, 4 and 5 kGy, 
respectively immediately after cheese making. All cheese wheels were kept 
at the same ripening condition up to the end of ripening period. The third, the 
fourth, the fifth, the sixth and the seventh group were exposed to gamma 
irradiation as described above except that the treatment was applied after 30, 
60, 90, 120 and 150 days of ripening period. All cheese wheels were kept at 
the same ripening condition up to the end of ripening period. All cheese 
treatments were sampled when fresh and at monthly intervals up to six 
months. The whole experiment was duplicated.  
 
Chemical analysis: 

Moisture, fat, titratable acidity, total and soluble nitrogen were measured 
according to AOAC (1990), while soluble tyrosine and tryptophan contents of 
cheese were determined spectrophotometrically according to Vakaleris and 
Prise (1959). Total volatile fatty acids were determined by the method 
described by Kosikowski (1986). Shilovich and formol ripening indices were 
measured using the method of Abd El-Tawab and Hofi (1966).  
 
Microbiological analysis: 

Total viable bacterial counts were enumerated on nutrient agar as 
recommended by APHA (1992). Proteolytic bacterial count was determined 
according to Sharf (1970), while count of lipolytic bacteria was determined 
according to Salle (1961). Moulds and yeasts counts were enumerated on 
potato glucose agar (acidified) medium (Difico, 1984). 
 
Sensory evaluation: 

Ras cheese samples were evaluated by 5 judges from the staff members 
of the Food unit; Plant Research Department, Nuclear Research Center, 
Atomic Energy Authority, using the score sheet suggested by Gaber (2000). 
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Statistical analysis: 
Factorial experiment was used to analyze all data and the Student 

Newman Keuls was followed to make the multiple comparisons (Steel and 
Torrie, 1980) using Costat program. Significant differences were calculated at 
p ≤ 0.05. 
  
RREESSUULLTTSS  AANNDD  DDIISSCCUUSSSSIIOONN  

Moisture content of all Ras cheese treatments were gradually decreased 
(p ≤ 0.05) during ripening period (Tables 1 and 16). These results are in 
agreement with those of Hammam (2005); Abdallah et al. (2006); Taha et al. 
(2007); Abd Alla et al. (2008) and Mehanna et al. (2009). Irradiation of cheese 
treatments caused a significant decrease in moisture content of the resultant 
cheese treatments (Tables 1 and 16). There were negative correlation among 
irradiation doses and moisture content of cheese, which means increasing 
the irradiation dose decreased the moisture content of cheese. This 
reduction of moisture content might be due to the effect of irradiation, which 
decrease the water holding capacity of casein and subsequently the loss of 
whey and reduce the moisture content. These results are in agreement with 
those reported by Ibrahim (1984) on Domiati cheese; El-Batawy et al. (1987); 
Hammam (2005) on Ras cheese and Ewais et al. (1989) on Blue cheese. The 
time of irradiation treatment affected significantly (p ≤ 0.05) the moisture 
content. Cheese treatments which irradiated at the fifth month of ripening 
period exhibited the highest moisture content, while cheese treatments those 
irradiated at the first month exhibited the lowest moisture content. These 
results might be due to the effect of irradiation, on the water holding capacity 
of casein and subsequently the loss of whey and reduce the moisture 
content (Tables 1 and 16). Similar results were reported by El-Batawy et al. 
(1987); Hammam (2005) on Ras cheese and Ewais et al. (1989) on Blue 
cheese. 

Total nitrogen and fat contents on dry matter of all cheese treatments 
(control cheese and irradiated cheeses) did not change significantly (p > 
0.05) as ripening period proceeded (Tables 2, 3 and 16). Similar results were 
reported by Badawi (1987); Khader et al. (1995); Kebary et al. (1996); Abdalla 
et al. (2006); Taha et al. (2007); Abd Alla et al. (2008) and Mehanna et al. 
(2009). Total nitrogen and fat contents of all cheese treatments did not differ 
significantly (p > 0.05) from each other (Tables 2, 3 and  16), which means 
that the irradiation treatment did not have a significant effect on total 
nitrogen and fat contents of Ras cheese treatments. The same trends were 
noticed by EI-Batawy et al. (1987) and Hammam (2005). The time of 
irradiation treatment did not affect significantly (p > 0.05) the total nitrogen 
and fat contents of the resultant Ras cheese (Tables 2, 3 and 16). These 
results are in accordance with those reported by El-Batawy et al. (1987).  
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Titratable acidity of all Ras cheese treatments increased gradually    (p ≤ 
0.05) as ripening period advanced (Tables 4 and 16). Similar results were 
reported by El-Batawy et al. (1987); Hammam (2005); Abdalla et al. (2006); 
Taha et al. (2007); Abd Alla et al. (2008) and Mehanna et al. (2009). Irradiation 
caused a significant decrease in the titratable acidity of cheese treatments 
(Tables 4 and 17). There were negative correlation among irradiation doses 
and acidity of cheese, which means that increasing the irradiation dose 
decreased the acidity of cheese. Cheese treatment that irradiated with 5 kGy 
contained the lowest titratable acidity while, control one contained the 
highest content of acidity. On the other hand the time of irradiation caused a 
significant effect on acidity of cheese. Cheese treatments that irradiated at 
the fifth month contained the highest acidity, while those irradiated at the 
first month contained the lowest acidity. These results are in agreement with 
those of Ibrahim (1984), who observed that irradiated milk by gamma rays led 
to decrease acidity of the fresh product and Hannon et al. (2003) on Cheddar 
cheese. El-Batawy et al. (1987) found that, the acidity of Ras cheese 
progressively increased during maturation either in irradiated or non-
irradiated samples. The rate of acidity development was lower in irradiated 
cheese than the control and in early irradiated cheese than in the late ones. 
This may be due to the destructive effect of gamma irradiation on the total 
bacterial count including lactic acid bacteria. On the other hand, the lower 
moisture content of irradiated cheese especially that irradiated at the early 
stages caused a considerable decrease in the rate of the acid development 
(El-Batawy et al., 1987). 

Ripening indices (Water soluble nitrogen, Shilovich and formol indexes, 
soluble tyrosine and tryptophan and total volatile fatty acids contents of Ras 
cheese treatments as affected by gamma rays and ripening period followed 
almost similar trends (Tables 5, 6, 7, 8, 9, 10 and 16). Ripening indices 
contents in all cheese treatments increased significantly   (p ≤ 0.05) 
throughout the ripening period (Tables 5-10 and 16). This might be due to the 
protein, lipids degradation but the rate of increasing ripening indices was 
lower in irradiated cheese treatments than the control one. This may be due 
to the destructive effect of Gamma irradiation on the proteolytic and lipolytic 
bacteria. Similar trends were reported by Hofi et al. (1976); Mahran et al. 
(1976); El-Safty and Mehanna (1977); El-Batawy et al. (1987); Kebary et al. 
(1996); Hussein (2000);  Hammam (2005); Abdalla et al. (2006); Taha et al. 
(2007); Abd Alla et al. (2008) and Mehanna et al. (2009). 

Irradiation of cheese treatments caused a significant increase in ripening 
indices immediately after irradiation then a slight increase (p ≤ 0.05) was  
observed  thereafter  during ripening period (Tables 5-10 and 16). This 
increase was proportional to the irradiation dose. These results might be due 
to the effect of gamma rays on enhancing the breakdown of insoluble 
protein. Similar results were reported by Umemato et al. (1968); Ibrahim 
(1984); El-Batawy et al. (1987) and Hammam (2005). Umemato et al. (1968) 
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observed that, gamma irradiation of casein solution resulted in a progressive 
degradation of protein and liberation of tyrosine and non-protein nitrogen. 
The effect of irradiation on increasing soluble nitrogen of cheese content 
was mentioned by Ibrahim (1984). He cleared that, the increase of soluble 
nitrogen is probably due to the degradation of protein by gamma irradiation. 
Irradiation caused a significant decrease in ripening indices of cheese 
treatments during ripening (Tables 5-10 and 16). There were negative 
correlation among irradiation doses and ripening indices contents of cheese, 
which means that increasing the irradiation dose decreased ripening indices 
contents of cheese during ripening. Cheese treatments those irradiated with 
5 kGy contained the lowest ripening indices, while control cheese treatment 
(unirradiated) exhibited ripening indices. These results might be due to the 
destructive effect of gamma irradiation on the proteolytic and lipolytic 
bacteria. These results are agreement with those reported by Ibrahim (1984); 
El-Batawy et al. (1987) and Hammam (2005). The time of irradiation treatment 
affected significantly (p ≤ 0.05) the ripening indices values. Cheese 
treatments which irradiated at the fifth month of ripening exhibited the 
highest ripening indices values, while cheese treatments those irradiated at 
the first month exhibited the lowest ripening indices values. These results 
might be due to the destruction of proteolytic and lipolytic bacteria and 
consequently suppressing the proteolytic and lipolysis activities (Tables 5-10 
and 16). Similar results were reported by El-Batawy et al. (1987) and Ewais et 
al. (1989) on Blue cheese.  

It is obvious that irradiation caused a great reduction in the total viable 
bacterial counts (TVPC) reaching 10 × 104, 8 × 104, 4 × 104 and 12 × 103 cfu g-1 
after applying the irradiation treatment (Table 11). The rates of destruction 
due to radiation effect were 99.94, 99.95, 99.97 and 99.99% for cheese 
samples treated with 2, 3, 4 and 5 kGy respectively in zero time (group-2). 
There were negative correlation among total viable bacterial count and 
irradiation doses, which means increasing the dose of irradiation decreased 
the count of total viable bacteria. Similar trends were reported by Abd El-
Baky et al. (1986); El-Batawy et al. (1987); Ewais et al., (1989); Dipuo et al. 
(2004) on cheddar cheese, Hammam (2005) on Ras cheese. Total viable 
bacterial count gradually decreased in all cheese treatments as ripening 
period progressed. These results are in agreement with those reported by 
Omar and Ashour (1980); Abd El-Baky et al. (1986); El-Batawy et al.(1987); 
Badawi (1987) on Ras cheese, Ewais et al. (1989) on Blue cheese, Winy et al. 
(1999) on Gouda cheese, Kiernan et al. (2000); Fenelon et al. (2002) and 
Hannon et al. (2003); Dipuo et al. (2004) on Cheddar cheese and Hammam 
(2005); Abdalla et al. (2006); Taha et al. (2007) and Mehanna et al. (2009) on Ras 
cheese. 
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Mould and yeast counts of Ras cheese as affected by gamma rays and 
ripening period are presented in Table (12). It is obvious that irradiation 
caused a marked reduction in the mould and yeast counts. The rates of 
destruction due to radiation effect were 94, 95.86, 100 and 100% for 2, 3, 4 
and 5 kGy subsequently in zero time (group-2). Moulds and yeasts counts 
gradually increased in all treatments as ripening period progressed.  Similar 
results were recorded by Gaber (2000); Sallam (2003); Ismael (2004) and 
Dipuo et al. (2004). On the other hand mould and yeast were not detected in 
irradiated cheese with 4 and 5 kGy at zero time or during ripening period due 
to the lethal effect of gamma irradiation (Sallam, 2003; Ismael, 2004 and 
Hammam, 2005). Irradiation with 4 and 5 kGy were the most effective dose to 
inhibit the growth of mould and yeast especially when applied after making 
cheese (second group) and after 30 days from making cheese (third group). 

Irradiation caused a marked reduction in the proteolytic bacteria content 
reaching 63 × 102 , 30 × 102, 13 × 102, and 5.9 × 102 cfu g-1 after applying the 
irradiation treatment (Table 13). The rates of destruction due to radiation 
effect were 99.20, 99.65, 99.84 and 99.93% for cheese samples treated with 2, 
3, 4 and 5 kGy respectively in zero time (group-2). Counts of proteolytic 
bacteria gradually increased in all treatments as ripening period progressed. 
These results are in agreement with Omar and Ashour (1980); Abd El-Baky et 
al. (1986); Badawi, (1987); Gaber (2000) and Mehanna et al. (2009) on Ras 
cheese. 

Counts of lipolytic bacteria decreased obviously by applying gamma 
radiation (Table 14). The rates of destruction due to radiation effect were 
96.31, 97.36, 98.68 and 99.47% for cheese samples treated with 2, 3, 4 and 5 
kGy in the same order in zero time (group-2). Lipolytic bacterial counts 
gradually increased in all cheese treatments as ripening period progressed. 
These results are in agreement with Omar and Ashour (1980); Abd El-Baky et 
al. (1986); Badawi, (1987); Gaber (2000) and Mehanna et al. (2009) on Ras 
cheese. 

Scores of sensory evaluation of all Ras cheese treatments increased 
significantly (p ≤ 0.05) as ripening period proceeded (Tables 15 and 16). 
Fresh cheese treatments were not significantly different from each other, 
while the unirradiated cheese sample (control cheese) showed an obvious 
increase in its quality as ripening period advanced. This is obviously due to 
the activity of starter and enzymes of milk. These results are in agreement 
with those reported by Gaber (2000). Irradiation caused a significant 
decrease in the scores of organoleptic properties of cheese treatments 
(Tables 15 and 16). There was negative correlation among irradiation doses 
and the scores of organoleptic properties of cheese, which means that 
increasing the irradiation dose decreased the scores of organoleptic 
properties cheese. This may be due to the destructive effect of irradiation on 
the micro-organisms including proteolytic and lipolytic bacteria of the 
obtained cheese and consequently led to suppression the ripening of  
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obtained cheese. These results are in agreement with those of by El-Batawy 
et al (1987). The time of irradiation treatments affected significantly (p ≤ 0.05) 
the scores of organoleptic properties of cheese (Tables 15 and 16). Cheese 
treatments those irradiated at the fifth month followed the control cheese, 
while cheese treatments those irradiated on the first month gained the lowest 
organoleptic scores (Tables 15 and 16).  

It could be concluded that irradiation caused a significant increase in 
ripening indices values immediately after treatments, then after the rate of 
increasing ripening indices of irradiated treatments were lower than 
unirradiated treatment. Also irradiation decreased the ripening indices (water 
soluble nitrogen, Shilovich, formol ripening index and total volatile fatty 
acids), total viable bacterial, proteolytic, lipolytic and mould and yeast 
counts. This increase was proportional to the irradiation dose. Irradiation 
dose, 3 and 4 kGy they were the best doses there were able to stop ripening 
factors. Ras cheese quality and prolong its shelf-life. The best time for 
irradiation was at the end of ripening period. 
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مع إهتمام خاص  تأثیر وقت وجرعة الإشعاع على تسویة جبن الراس
 ة النمو السطحى للفطریاتومبمقا

 

،  ، ابراهیم ابراهیم بدران ، على حسن السنباطى خمیس محمد كعبارى
 عصام سلام

 جامعة المنوفیة –كلیة الزراعة  -لوجیا الألبانقسم علوم وتكنو 

 الملخص العربى
دراســة تــأثیر وقــت وجرعــة الإشــعاع أثنــاء تســویة الجــبن الــراس علــى إلــى هــذا البحــث یهــدف 

مـــع اهتمـــام خـــاص بمنـــع النمـــو الخـــواص الكیماویـــة والمیكروبیولوجیـــة والحســـیة لجـــبن الـــراس 
ــةتصــادیة الســطحى للفطریــات التــى تســبب بعــض الخســائر الإق ، وإحتمــال تكــون الســموم الفطری

لــذلك تــم تصــنیع ســبع مجــامیع مــن جــبن الــراس  كــل منهــا یتكــون مــن أربعــة أقــراص، ولقــد تــم 
تشــعیع المجــامیع الثانیــة، الثالثــة، الرابعــة، الخامســة، السادســة، والســابعة بعــد التصــنیع ثــم بعــد 

عیع المعاملـــة الأولـــى یومـــا علـــى الترتیـــب، فـــى حـــین لـــم یـــتم تشـــ ١٥٠، ١٢٠، ٩٠، ٦٠، ٣٠
كیلــو  ٥، ٤، ٣، ٢(الكنتـرول)، ولقـد تـم تشــعیع أقـراص الجـبن لكـل مجموعــة بجرعـات إشـعاعیة 

 جرى. ولقد أوضحت النتائج المتحصل علیها بعد تحلیلها إحصائیا مایلى:
 أدت المعاملة بالإشعاع إلى زیادة كل دلائل التسویة بعد المعاملة مباشرة. -١
أدت المعاملة بالإشعاع إلى تنـاقص قـیم دلائـل التسـویة (النیتـروجین الـذائب فـى المـاء، رقـم  -٢

ســیلوفیتش، رقــم الفورمــول، التیروســین والتربتوفــان الــذائبان ، والأحمــاض الدهنیــة الطیــارة 
 البكتریـا المحللـة للـدهن والبـروتین أعـدادالعدد الكلى للبكتریـا، و الكلیة)   ودرجات التحكیم، و 

أثنــاء فتــرة تســویة الجــبن وذلــك بمقارنتهــا بقــیم العینــة الكنتــرول، ولقــد كــان هــذا الــنقص 
 متناسبا مع شدة المعاملة الإشعاعیة.

إزدادت دلائــل التســویة وكــذلك درجــات التحكــیم فــى كــل المعــاملات أثنــاء التســویة، بینمــا لــم  -٣
 لجافة.تتغیر نسب كل من الدهن والنیتروجین الكلى على أساس المادة ا

كیلـو جـرى كانـت أفضـل الجرعـات فـى تثبـیط  ٥،  ٤أوضحت النتائج أن الجرعات الإشعاعیة  -٤
نمــو الفطریــات والخمــائر وكــذلك أعــداد البكتریــا خاصــة عنــدما تمــت المعاملــة بعــد التصــنیع 

 .مباشرة أو بعد شهر من التصنیع
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Table (1): Moisture content of Ras cheese as affected by gamma irradiation during ripening period. 

Irradiation dose (kGy) 

C
on

tr
ol

 

        Treatment 
Ripening  
period (month) ٤ ٥ ۳ ۲ ٤ ٥ ۳ ۲ 5 4 3 2 

The fourth group The third group The second group   

43.92 43.93 43.92 43.91 49.32 49.33 43.91 43.93 ٤۳.٤۲ ٤۳.۷٤ ٦۳.۷۷ ٤۳.۸۰ 43.92 Fresh 

43.56 43.57 43.59 43.60 ٤۲.۰۹ ٤۲.۱۲ ٤۲.۱۷ ٤۲.۳٥ ۳۹.٤۹ ۳۹.٤ ٦٥۰.۰۰ ٤۰.۳٤ ٦۳.٥۷ ۱ 

٤۱.۳۹ ٤۱.٥۰ ٤۱.٦۳ ٤۱.۸۰ ۳۸.۹ ۳۸.۹۳ ۳۹.٦٥ ۳۹.٦۹ ۳۸.۰۹ ۳۸.۱۳ ۳۸.۰۱ ۳۸.۹۰ ٤۲.٥۷ ۲ 

۳۹.٦۱ ۳۹.۸۱ ٤۰.۰۰ ٤۰.۱٦ ۳۷.٥۷ ۳۷.۸۹ ۳۷.۹۳ ۳۷.۹٥ 35.55 ۳٦.0۳ ۳6 .۱۱  ۳۷.۳۰ ٤۰.٥۳ ۳ 

38.13 ۳۸.٥٥ ۳۸.۹۲ ۳۹.۰۱ ۳٦.٥۹ ۳٦.٦۳ ۳٦.٦٦ ۳٦.۸۹ 33.8 ۳٤.٤٦ ۳٥.۲٥ ۳٥.٦۳ ۳۸.۱۱ ٤ 

۳۷.٦۸ ۳۷.۷۹ ۳۸.۰۰ ۳۸.۰۰ ۳٦.۳۱ ۳٦.٤۲ ۳٦.٥۰ ۳٦.٦۷ ۳۲.۰۱ ۳۳.۳۱ ۳۳.۷۹ ۳۳.۹۰ ۳٦.۰۱ ٥ 

۳٦.۱۸ ۳٦.٤۹ ۳٦.۸ ۳۷.۰۰ 34.00 34.25 34.40 34.70 29.61 ۳1 .۱۱  ۳1 .٦۸  ۳2 .۰۰  ۳٥.00 6 

The seventh group The sixth group The fifth group   

43.92 43.92 43.91 43.93 43.92 43.90 43.92 43.91 49.32 49.33 43.90 43.92 43.92 Fresh 

43.57 43.58 43.56 43.54 43.57 43.57 43.55 43.56 43.60 43.60 43.59 43.58 ٤۳.٥۷ ۱ 

42.57 42.58 42.56 42.55 42.57 42.57 42.56 42.59 ٤۲.٥۷ ٤۲.٤ ٥٦۲.٥۸ 42.55 ٤۲.٥۷ ۲ 

40.53 40.51 40.52 40.50 40.53 40.51 40.50 40.53 ۳۷.8۰ ۳۷.9۰ ۳۸.1۱ ۳۸.۲٤ ٤۰.٥۳ ۳ 

38.11 38.10 38.09 38.12 ۳٦.۲۳ ۳٦.٤ ۳٦.٥٥ ۳٦.۹٤ ۳۷.۰۱ ۳۷.۰۰ ۳۷.۳۲ ۳۷.٥۱ ۳۸.۱۱ ٤ 

۳٥.٦۱ ۳٥.۸۰ ۳٥.۸۱ ۳٥.۹۰ ۳٤.۱٥ ۳٥.۱۷ ۳٥.۳۳ ۳٥.۷٥ ۳٥.۸۰ ۳٥.۸۷ ۳٦.۱۰ ۳٦.۲۰ ۳٦.۰۱ ٥ 

۳٤.۰۰ ۳٤.٥٥ ۳٤.۷۳ ۳٥.۰۰ ۳۲.٥٥ ۳۳.٦۷ ۳٤.۰۳ ۳٤.٦٥ ۳٤.0۰ ۳٤.20 ۳4.40 ۳٥.۲۰ ۳٥.۰۰ 6 

      Control : Non irradiated treatment.  
      The second group  : Cheese wheels irradiated with doses 2,3,4, and 5 kGy when fresh 
      The third group       : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 30 days.  
      The fourth group    : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 60 days  
      The fifth group        : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 90 days 
      The sixth group       : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 120 days  
      The seventh group : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 150 days 
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Table (2): Total nitrogen content (%) on dry matter of Ras cheese as affected by gamma irradiation during 
ripening period. 

Irradiation dose (kGy) 

C
on

tr
ol

 

         Treatment 
Ripening 
period (month) ٤ ٥ ۳ ۲ ٤ ٥ ۳ ۲ 5 4 3 2 

The fourth group The third group The second group   
٦.۱۰ ٦.۱۱ ٦.۱۱ ٦.۱۰ ٦.۱۰ ٦.۱۰ ٦.۱۱ ٦.۰۹ ٦.۱۰ ٦.۱۰ ٦.۱۰ ٦.۱۰ ٦.۱۰ Fresh 
٦.۱٦ ٥.۱۰ ٦.۱۳ ٦.۱٦ ٤.۰۸ ٦.۰۸ ٦.۰۳ ٦.۰۳ ٦.۰٦ ٦.۹٦.٦ ٥۸ ٦.٤۳ ٦.۱٤ ۱ 
٦.٥ ٦.٥٥ ٦٥٥ ٦.٥٥۳ ٦.۳٦ ٦.۳٦ ٥.۳٦ ٤.۳۱ ٦.۰۷ ٦.۹٦ ٦.۸٦.٦٤ ٦.٦٥ ٤ ۲ 
٦.۲۰ ٦.۱۹ ٦.۱٦ ٦.05 ٦.۰۰ ٦.۸۸ ٦.۷۳ ٦.۷۰ ٦.۳۸ ٦.۹۷ ٦.۰۱ ٦.۱۳ ٦.۹۰ ۳ 
٦.٤۹ ٦.٤۸ ٦.٤۸ ٦.46 ٦.٤۱ ٦.۳۳ ٦.۲٦ ٥.۱٦.٦ ٦۳ ٦.٤۸ ٦.٤ ٦.٤٤۲ ٦.۰٤ ٦ 
٦.۰۰ ٦.۹۲ ٦.۰۰ ٦.۸۸ ٦.۷۹ ٦.۷٦ ٦.۷٦.٤ ٤۱ ٦.۸۲ ٦.۸۰ ٦.۷٦ ٦.۷۱ ٦.۱۲ ٥ 
٦.۲۳ ٦.۱۸ ٦.۱٦ ٦.۰۹ ٦.۸۱ ٦.۷۹ ٦.۷٦ ٦.٤٦ ٦.۸٦ ٦.۸٦ ٥.۷۹ ٦.۷٦ ٦.۲۳ 6 

The seventh group The sixth group The fifth group   
٦.۱۰ ٦.۱۱ ٦.۱۱ ٦.۱۲ ٦.۱۰ ٦.۱۰ ٦.۱۱ ٦.۰۹ ٦.۱۰ ٦.۱۰ ٦.۱۲ ٦.۱۰ ٦.۱۰ Fresh 
٦.۱٦ ٥.۱۷ ٦.۱٦ ٤.۱٦ ٤.۱٦ ٥.۱۳ ٦.۱٦ ٥.۱٦ ٦.۱٦ ٤.۱٦ ٤.۱٦ ٦.۱٦ ٥.۱٤ ۱ 
٦ ٦.٦٥ ٦.٦٦ ٦.٦٤ ٦.٦٦ ٦.٦٥ ٦.٦٤.00 ٦.٦٤ ٦.٦٤ ٦.٦٥ ٦.٦٦ ٦.٦٤ ٦.٦٥ ۲ 
٦.۹۳ ٦.۹۳ ٦.۷۸ ٦.۷٦ ٤.۹۳ ٦.۸۹ ٦.۹۰ ٦.۹۱ ٦.۹۳ ٦.۹۳ ٦.۷۸ ٦.۷٦ ٤.۹۰ ۳ 
٦.۰٦ ٦.۰۷ ٦.۰۰ ٦.00 ٦.۰۰ ٦.۰۰ ٦.۹۰ ٦.۹۰ ٦.۲٦ ٥.۱۹ ٦.۱٦ ٦.۸٦ ٥.۰٤ ٦ 
٦.۲۳ ٦.۱۳ ٦.۱۳ ٦.۱۱ ٦.٤۹ ٦.۳۷ ٦.۲۰ ٦.۱٦.٤ ٥۱ ٦.٤۰ ٦.٤۰ ٦.۰۰ ٦.۱۲ ٥ 
٦ ٦.٤٥.۳۸ ٦.۳٦ ٦.۳۰ ٦.٥۰ ٦ ٦.٤٤.۳٦ ٥.۳٦.٥ ٦.٥٤ ٦.٦٥ ٥۳ ٦.٥۱ ٦.۲۳ 6 

 Control : Non irradiated treatment.  
The second group  : Cheese wheels irradiated with doses 2,3,4, and 5 kGy when fresh 
The third group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 30 days.  
The fourth group   : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 60 days  
The fifth group      : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 90 days 
The sixth group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 120 days  
The seventh group : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 150 days 
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Table (3): Fat content (%) on dry matter of Ras cheese as affected by gamma irradiation during ripening 
period. 

Irradiation dose (kGy) 

C
on

tr
ol

 

Treatment 
Ripening  

period (month) ٤ ٥ ۳ ۲ ٤ ٥ ۳ ۲ 5 4 3 2 
The fourth group The third group The second group   

٥٥.۱۸ ٥٥.۹۳ ٥٥.۰۸ ٥٥.۸۹ ٥٥.۱۸ ٥٥.۷۳ ٥٥.۷۸ ٥٥.۸۹ ٥٤ ٥٥.٤٤.۹٥٥ ٥.۹٥٥ ٥.۹۳ ٥٥.۰۳ Fresh 
٥٥.۱۸ ٥٥.۷۳ ٥٤.۱۸ ٥٥.۹۹ ٥٥.۸٥٥ ٦.۸۹ ٥٤.٥۰ ٥٤.۹۷ ٥٥.۱۸ ٥٥.۷۳ ٥٤.۷۸ ٥٥.۸۹ ٥٥.۰۰ ۱ 
٥٥ ٥٥.٦٥.۷٥٥.٦ ٤۸ ٥٥.۸۲ ٥٥.۱۰ ٥٥.۲۷ ٥٥.۸۸ ٥٥.۹۰ ٥٥.۲۷ ٥٥.۷۰ ٥٥.۷٥٥ ٤.۸۸ ٥٥.۰٦ ۲ 
٥٤.٦۷ ٥٤.۸٥٥ ٤.۳۳ ٥٤.۷۹ ٥٥.۲۹ ٥٤.۱۰ ٥٥ ٥٤.٥٥.۲۰ ٥٤.۱۹ ٥٥.۰۳ ٥٥.۰۰ ٥٤.۲۰ ٥٥.۰۰ ۳ 
٥4.62 ٥٥.۷٥٥ ٤.۰۰ ٥٥.۸٥٤ ٤.۳٥٥ ٤.۹۲ ٥٥.٤۰ ٥٥.۱۲ ٥٤.۱۹ ٥٥.۸۳ ٥٥.۲۳ ٥٤.۱۸ ٥٤.۰٤ ٥ 
٥٥.٦۱ ٥٥.۷٥ ٥4.۳۱ ٥٥.۸۲ ٥٥.٦۷ ٥٥.۳۰ ٥٥.٤۲ ٥٥.۳٥٥ ٦.20 ٥٥.٤۸ ٥٤.92 ٥٤.16 ٥٥.٤۷ ٥ 
٥٥.62 ٥٥.75 ٥4.25 ٥٥.84 ٥٥.86 ٥٥.66 ٥٥.۱۱ ٥٥.۰۰ ٥٥.30 ٥٥.۷۷ ٥٥.۹۲ ٥٥.00 ٥٥.۰۰ 6 

The seventh group The sixth group The fifth group   
٥٥.۰۸ ٥٤.۹٥٤ ٥.۱۰ ٥٥.۹۹ ٥٥.۱۰ ٥٥.۹۳ ٥٥.۱۰ ٥٤.۸۹ ٥٥.۱۸ ٥٥.۹۳ ٥٥.۲۸ ٥۸.۹۹ ٥٥.۰۳ Fresh 
٥٥.۰۳ ٥٥.۹۹ ٥٥.۲۳ ٥٤.۹٥ ٦۹.۱۳ ٥٥.۸٥٥ ٥.۲۸ ٥٥.۹۹ ٥٥.۱۰ ٥٥.۹۹ ٥٦.۲۰ ٥٥.۸۹ ٥٥.۰۰ ۱ 
٥٤.۱۸ ٥٤.۷۳ ٥٥.۷۸ ٥٥.۷٥٤ ٥.۱۸ ٥۸.۷۳ ٥٤.۷۸ ٥٤.۸۹ ٥٥.۲۱ ٥۸.۷۳ ٥٥.۷۸ ٥٦.۸۹ ٥٥.۰٦ ۲ 
٥٥.۱۰ ٥٥.۹۳ ٥٤.۱۰ ٥٤.۸۹ ٥۹.۱۸ ٥٤.۷۳ ٥٦.۷۸ ٥۸.۸۹ ٥٦.۳٥٥ ٥.۱۱ ٥٥.۳۲ ٥٥.۳۸ ٥٥.۰۰ ۳ 
٥٥.۰۰ ٥٤.۰۳ ٥٥.۱۰ ٥٥.۹۹ ٥٥.۷٥٥ ٦.۹۰ ٥٥.۸٥٥ ٥.۱٥٤ ٥.۲۸ ٥٤.۲۰ ٥٤.۲۹ ٥٤ ٥٦.٤٤.۰٤ ٥ 
٥٥.۹۲ ٥٥.۰٥٤ ٦.۷٥٥ ٥.۸۲ ٥٥.۷۲ ٥٥.۹۰ ٥٤.۸٥ ٦۹.۱۸ ٥٤.۰۰ ٥٤.۱۹ ٥٤.۲۹ ٤۹.٥۲ ٥٥.٤۷ ٥ 
٥٥.۲٥٥ ٤.۰٥٥ ٤.۷۲ ٥٥.۸٥٥.٦ ٤۲ ٥٥.۰۰ ٥٥.۸۸ ٥٤.۱۲ ٥٥.۲٥٥ ٤.۲٥٥ ٤.۳۹ ٥٥۳۸ ٥٥.۰۰ 6 

  Control : Non irradiated treatment.  
The second group  : Cheese wheels irradiated with doses 2,3,4, and 5 kGy when fresh 
The third group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 30 days.  
The fourth group   : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 60 days  
The fifth group      : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 90 days 
The sixth group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 120 days  
The seventh group : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 150 days 

Effect of irradiation tim
e and dose on ripening of ras cheese w

ith…
…

..    



Table  (4): Titratable acidity (%) of Ras cheese as affected by gamma irradiation during ripening period. 

Irradiation dose (kGy) 

C
on

tr
ol

 

Treatment 
Ripening 
period (month) ٤ ٥ ۳ ۲ ٤ ٥ ۳ ۲ 5 4 3 2 

The fourth group The third group The second group   

۰.۹۰ ۰.۸۹ ۰.۸۸ ۰.۸۹ ۰.۸۹ ۰.۸۸ ۰.۸۹ ۰.۹۰ ۰.۹۰ ۰.۸۹ ۰.۸۹ ۰.۸۸ ۰.۸۸ Fresh 

۱.٤۰ ۱.۳۸ ۱.۳۹ ۱.٤۰ ۱.۳۹ ۱.۳۹ ۱.۳۹ ۱.٤۰ ۱.۲۳ ۱.۲۸ ۱.۲۹ ۱.۳۳ ۱.۳۸ ۱ 

۱.٤۸ ۱.٤۸ ۱.٥۰ ۱.٥۱ ۱.۳۹ ۱.٤۰ ۱.٤۰ ۱.٤٥ ۱.۳ ۱.۳٦ ۱.۳۷ ۱.۳۸ ۱.٥۱ ۲ 

۱.٤۹ ۱.٤۸ ۱.٥٥ ۱.٦۰ ۱.٤۰ ۱.٤۲ ۱.٤۳ ۱.٥۰ ۱.۳۹ ۱.٤۰ ۱.٤۱ ۱.٤۳ ۱.۷۷ ۳ 

۱.٥۰ ۱.٥۰ ۱.٥۹ ۱.۷٥ ۱.٤۱ ۱.٤٦ ۱.٥٥ ۱.۷۰ ۱.٤۰ ۱.٤٤ ۱.٥٤ ۱.٦۰ ۱.۸۹ ٤ 

۱.٥۱ ۱.٥۲ ۱.٦٥ ۱.۸۰ ۱.٤۲ ۱.٤۹ ۱.٦۳ ۱.۷۹ ۱.٤٦ ۱.٤۸ ۱.٦۱ ۱.٦۹ ۱.۹٥ ٥ 

۱.٥۲ ۱.٥٤ ۱.۷۱ ۱.۸۸ ۱.٤٦ ۱.٥۳ ۱.٦۸ ۱.۸٦ ۱.٥۰ ۱.٥٤ ۱.۷۳ ۱.۷۸ ۲.۰۲ 6 

The seventh group The sixth group The fifth group   

۰.۹۰ ۰.۸۸ ۰.۸۸ ۰.۸۹ ۰.۹۰ ۰.۸۷ ۰.۸۸ ۰.۸۸ ۰.۹۱ ۰.۸۹ ۰.۸۹ ۰.۸۷ ۰.۸۸ Fresh 

۱.٤۰ ۱.۳۹ ۱.۳۹ ۱.٤۱ ۱.۳۹ ۱.۳۸ ۱.۳۹ ۱.٤۱ ۱.٤۱ ۱.٤۰ ۱.۳۹ ۱.۳۸ ۱.۳۸ ۱ 

۱.٥۰ ۱.٥۱ ۱.٤۹ ۱.٥۰ ۱.٤۹ ۱.٥۱ ۱.٤۹ ۱.٥۰ ۱.٥۱ ۱.٥۱ ۱.٤۹ ۱.٥۰ ۱.٥۱ ۲ 

۱.۷۹ ۱.۷۹ ۱.۷٦ ۱.۷٦ ۱.۷۸ ۱.۷۹ ۱.۷۷ ۱.۷۸ ۱.۷۳ ۱.۷٤ ۱.۷٥ ۱.۷٥ ۱.۷۷ ۳ 

۱.۸۸ ۱.۸۹ ۱.۹۰ ۱.۹۰ ۱.۸۱ ۱.۸۳ ۱.۸٦ ۱.۸٦ ۱.۷٥ ۱.۷٥ ۱.۷۷ ۱.۸۰ ۱.۸۹ ٤ 

۱.۹۰ ۱.۹۲ ۱.۹۲ ۱.۹٤ ۱.۸۱ ۱.۸٤ ۱.۸۸ ۱.۹۱ ۱.۷۸ ۱.۸۰ ۱.۸۰ ۱.۸۲ ۱.۹٥ ٥ 

۱.۹۰ ۱.۹۳ ۱.۹۳ ۱.۹٥ ۱.۸۳ ۱.۸۷ ۱.۹۲ ۱.۹٤ ۱.۸۰ ۱.۸۲ ۱.۸۲ ۱.۸٥ ۲.۰۲ 6 

            Control : Non irradiated treatment.  
         The second group  : Cheese wheels irradiated with doses 2,3,4, and 5 kGy when fresh 
          The third group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 30 days.  
          The fourth group   : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 60 days  
          The fifth group      : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 90 days 
          The sixth group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 120 days  
          The seventh group : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 150 days 

Effect of irradiation tim
e and dose on ripening of ras cheese w

ith…
…
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Table (5): Water soluble nitrogen content of Ras cheese as affected by gamma irradiation during ripening 
period. 

Irradiation dose (kGy) 

C
on

tr
ol

 

Treatment 
Ripening  

period (month) ٤ ٥ ۳ ۲ ٤ ٥ ۳ ۲ 5 4 3 2 
The fourth group The third group The second group   

۰.۱۷۸ ۰.۱۷۷ ۰.۱۷۸ ۰.۱۷۷ ۰.۱۷۸ ۰.۱۷۸ ۰.۱۷۹ ۰.۱۷۹ 0.203 ۰.۱۹۸ ۰.۱۹۷ ۰.۱۹۱ ۰.۱۷۸ Fresh 
۰.۲۹۲ ۰.۲۹۰ ۰.۲۹۰ ۰.۲۹۱ ۰.۳٥۰ ۰.۳٤٥ ۰.۳٤۲ ۰.۳۳۲ ۰.۲۸۸ ۰.۲۸۳ ۰.۲۷۸ ۰.۲۷۹ ۰.۲۹۰ ۱ 
۰.٤٦۳ ۰.٤٥٥ ۰.٤۲٤ ۰.٤۰٥ ۰.۳۸۸ ۰.۳۷۹ ۰.۳۷٦ ۰.۳۷۱ ۰.۲۹۸ ۰.۳۰۸ ۰.۳٥۹ ۰.۳٦۳ ۰.۳٦٤ ۲ 
۰.٤۸٥ ۰.٤۸۲ ۰.٤81 ۰.٤70 ۰.٤۲۱ ۰.٤۱٥ ۰.٤۱۹ ۰.٤۳٤ ۰.۳۰٥ ۰.۳٤۷ ۰.٤۱٥ ۰.٤۳٤ ۰.٤٥٦ ۳ 
۰.٥۱۱ ۰.٥08 ۰.٥۰۰ ۰.٥۰3 ۰.٤٤۸ ۰.٤۷۳ ۰.٤۹۰ ۰.٥۱٤ ۰.۳۳٤ ۰.۳۷۲ ۰.٤٤۷ ۰.٤۷۲ ۰.٥۰۰ ٤ 
۰.٥۱۸ ۰.٥۲۲ ۰.٥۲۳ ۰.٥۳٦ ۰.٤۷۰ ۰.٤۸۳ ۰.٥۰۰ ۰.٥۲۷ ۰.۳٥۱ ۰.۳۸۱ ۰.٤٦۰ ۰.٤۸٦ ۰.٥٥۲ ٥ 
۰.٥۲۲ ۰.٥۲٦ ۰.٥۳۰ ۰.٥٤٦ ۰.٤۸۰ ۰.٤۸۹ ۰.٥۱۰ ۰.٥۳۹ ۰.۳62 ۰.۳۹۰ ۰.٤۷۳ ۰.٥۰۰ 0.603 6 

The seventh group The sixth group The fifth group   
۰.۱۷۸ ۰.۱۸۰ ۰.۱۷۸ ۰.۱۷۷ ۰.۱۷۹ ۰.۱۷۸ ۰.۱۷۸ ۰.۱۷۸ ۰.۱۷۹ ۰.۱۷۸ ۰.۱۷۷ ۰.۱۷۷ ۰.۱۷۸ Fresh 
۰.۲۹۲ ۰.۲۹۱ ۰.۲۹۲ ۰.۲۹۱ ۰.۲۹۳ ۰.۲۹۱ ۰.۲۹۰ ۰.۲۹۰ ۰.۲۹۱ ۰.۲۹۲ ۰.۲۹۲ ۰.۲۹۰ ۰.۲۹۰ ۱ 
۰.۳٦۳ ۰.۳٦۲ ۰.۳٦۳ ۰.۳٦٤ ۰.۳٦٤ ۰.۳٦٥ ۰.۳٦٤ ۰.۳٦٤ ۰.۳٦٥ ۰.۳٦٤ ۰.۳٦۲ ۰.۳٦۳ ۰.۳٦٤ ۲ 
۰.٤٥٦ ۰.٤٥٤ ۰.٤٥٦ ۰.٤٥٥ ۰.٤٥٦ ۰.٤٥٦ ۰.٤٥۸ ۰.٤٥۷ ۰.٦۷۷ ۰.٦۳۰ ۰.٥۸٦ ۰.٥٥۸ ۰.٤٥٦ ۳ 
۰.٥۰۱ ۰.٥۰۲ ۰.٥۰۰ ۰.٥۰۳ ۰.۷۰۸ ۰.٦٦۷ ۰.٦۲٥ ۰.٥۸٤ ۰.٦۸٦ ۰.٦٥۳ ۰.٦۲۱ ۰.٥۸۸ ۰.٥۰۰ ٤ 
۰.٦٦۱ ۰.٦٥۱ ۰.٦۲۰ ۰.٦۰۰ ۰.۷۱٦ ۰.٦۷٥ ۰.٦۲۹ ۰.٥۹۹ ۰.٦۸٦ ۰.٦٦۲ ۰.٦۳۳ ۰.٥۹۷ ۰.٥٥۲ ٥ 
۰.٦٦٦ ۰.٦٥٦ ۰.٦۲۸ ۰.٦۰۸ ۰.۷۱۳ ۰.٦۸٤ ۰.٦٤۰ ۰.٦۱٤ ۰.٦۹۸ ۰.٦۷۳ ۰.٦٤۸ ۰.٦۱٥ ۰.٦۰۳ 6 

          Control : Non irradiated treatment.  
The second group : Cheese wheels irradiated with doses 2,3,4, and 5 kGy when fresh 
The third group   : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 30 days.  
The fourth group : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 60 days  
The fifth group    : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 90 days 
The sixth group   : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 120 days  
The seventh group  : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 150 days 
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Table (6): Shilovich  ripening index  of Ras cheese as affected by gamma irradiation during ripening period. 

Irradiation dose (kGy) 

C
on

tr
ol

 

        Treatment 
Ripening 
period (month) ٤ ٥ ۳ ۲ ٤ ٥ ۳ ۲ 5 4 3 2 

The fourth group The third group The second group   

۲۳.۱۲ ۲۳.۱۰ ۲۳.۰۰ ۲۳.۰۰ ۲۳.۰۰ ۲۳.۱۰ ۲۳.۰۳ ۲۳.۱۰ ۲۳.۰۰ ۲۳.۰۰ ۲۳.۰۰ ۲۳.۰۰ ۲۳.۰۰ Fresh 

۳۰.٤۰ ۳۰.٤۲ ۳۰.٤۰ ۳۰.٤٥ ۳۰.٤۰ ۳۰.٤۰ ۳۰.٤۰ ۳۰.٤۰ ۲۷.۱۰ ۲۸.۲۳ ۲۸.۹۹ ۲۹.٥۰ ۳۰.٤۰ ۱ 

۳٥.۷٥ ۳٥.۷٥ ۳٥.۷٥ ۳٥.۷٥ ۳۲.۸٦ ۳۳.۱۲ ۳۳.۱۲ ۳٤.۳۰ ۳۰.۰۰ ۳۲.۱٥ ۳۲.٤۰ ۳۲.۷ ۳٥.۷٥ ۲ 

۳٥.۸۰ ۳٥.۸۰ ۳٥.۸۰ ۳٦.۲۰ ۳۳.۰۰ ۳۳.۹۰ ۳٤.٦۰ ۳٤.۷۰ ۳۳.۸۰ ۳٤.۱۰ ۳٤.۱۲ ۳٤.۸۰ ٤۸.۲۰ ۳ 

۳٦.۰۰ ۳٦.۰۰ ۳۷.۸۰ ٤۱.۳۱ ۳۳.٥۲ ۳٤.٦٥ ۳٦.۹۰ ٤۰.٥۰ ۳۳.۰۷ ۳٤.۲۰ ۳٦.٦۸ ۳۸.۰۳ ٥٥.٥۰ ٤ 

۳۷.٥۰ ۳۸.۹۰ ٤۲.۲۰ ٤٤.٥۰ ۳٦.۲۷ ۳۷.۹۹ ٤۱.٤٥.٤ ٦٦۸ ۳۷.۰۰ ۳۷.۷٤ ٤۰.۹۲ ٦٤.٥ ٤٤.٥٥۰ ٥ 

۳۹.٦۰ ٤۰.٤ ٥٤۳.۲۳ ٤٦.٥۰ ۳۸.٦٥ ۳۹.۹۰ ٤۲.۳۲ ٤٦.۸۱ ۳۷.۱٥ ۳۸.۰۰ ٤۱.۳۰ ٤٤.٦۰ ۷۰.۰۰ 6 

The seventh group The sixth group The fifth group   

۲۳.۱٥ ۲۳.۱۰ ۲۳.۰٥ ۲۳.۰۸ ۲۳.۱۲ ۲۳.۱۰ ۲۳.۰۰ ۲۳.۱۰ ۲۳.۱۲ ۲۳.۱۰ ۲۳.۰۹ ۲۳.۱۳ ۲۳.۰۰ Fresh 

۳۰.٤۰ ۳۰.٤۲ ۳۰.٤۰ ۳۰.٤٥ ۳۰.٤۳ ۳۰.٤٥ ۳۰.٤۰ ۳۰.٤٥ ۳۰.٤۰ ۳۰.٤۲ ۳۰.٤٥ ۳۰.٤۲ ۳۰.٤۰ ۱ 

۳٥.۷۰ ۳٥.٦۹ ۳٥.۷۰ ۳٥.۷٥ ۳٥.۷٥ ۳٥.۷۰ ۳٥.۷۰ ۳٥.۷٥ ۳٥.۷٥ ۳٥.٦۹ ۳٥.۷۰ ۳٥.۷۰ ۳٥.۷٥ ۲ 

٤۸.۲۰ ٤۸.۲۰ ٤۸.۲۰ ٤۸.۲۰ ٤۸.۲۰ ٤۸.۲۳ ٤۸.۲۰ ٤۸.۲٤ ٥۸.۲۰ ٤۸.۲۰ ٤۸.۲۰ ٤۸.۲۰ ٤۸.۲۰ ۳ 

٥٥.٥۰ ٥٥.٥۰ ٥٥.٤۸ ٥٥ ٥٥.٥٥.۰۰ ٥٥.۰۰ ٥٥.۰۰ ٥٥.۰۰ ٥۱.۹۸ ٥۲.۳۲ ٥۲.٥۰ ٥۲.٥۰ ٥٥.٥۰ ٤ 

٦٤.٥۰ ٦٤.٥۰ ٦٤.٥۰ ٦٤.٥۰ ٥۷.۰۰ ٥۷.۲۰ ٥۷.٥۱ ٥۷.۷۰ ٥۳.٤۰ ٥۳.۸۷ ٥٥ ٥٤.٦٤.۳۰ ٦٤.٥۰ ٥ 

٦٤.٥۰ ٦٤.٥۰ ٦٤.٥۰ ٦٤.٥۱ ٥۸.۷۱ ٥۹.۰۰ ٥۹.۱۹ ٥۹.٥۳ ٥٦.۳۰ ٥٦.۰۰ ٥۷.٥۱ ٥۷.۹٥ ۷۰.۰۰ 6 

   Control : Non irradiated treatment.  
The second group  : Cheese wheels irradiated with doses 2,3,4, and 5 kGy when fresh 
The third group       : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 30 days.  
The fourth group    : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 60 days  
The fifth group        : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 90 days 
The sixth group       : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 120 days  
The seventh group : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 150 days 
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Table  (7):  Formol ripening index  of Ras cheese as affected by gamma irradiation during ripening period. 

Irradiation dose (kGy) 

C
on

tr
ol

 

Treatment 
Ripening  
period (month) ٤ ٥ ۳ ۲ ٤ ٥ ۳ ۲ 5 4 3 2 

The fourth group The third group The second group   

۱۸.٥۰ 18.57 ۱۸.٥٥ ۱۸.٥٥ 18.50 ۱۸.٥۳ ۱۸.٥۰ 18.55 ۱۸.٥۰ 18.52 ۱۸.٥٥ ۱۸.٥۰ 18.50 Fresh 

۲۹.۰۷ ۲۹.۰۰ ۲۹.۰۹ ۲۹.۱۰ ۲۹.۰۰ ۲۹.۰۰ ۲۹.۰۰ ۲۹.۰۰ ۲۱.۰۰ ۲۱.٥۱ 2۲.11 ۲٤.۰۰ ۲۹.۰۰ ۱ 

۳۷.۷۷ ۳۷.۷۷ ۳۷.۷۷ ۳۷.۷۷ ۲۹.۰۰ ۲۹.۱٥ ۳۱.۰۰ ۳۱.۲۷ ۲۳.۸۱ 24.17 ۲٦.۰۰ ۲۸.٥۰ ۳۷.۷۷ ۲ 

۳۸.۰۰ ۳۸.۳۳ ۳۸.٤۸ ۳۸.۷۱ ۲۹.٦۸ ۳۰.۰۰ ۳۲.٤۸ ۳۳.۹۰ ۲۷.٤٥ 28.00 ۳۰.٦٥ ۳۳.۷۰ ٤٥.۱۱ ۳ 

۳۸.٦۱ ٤۰.۰۰ ٤۰.۷۱ ٤۱.۱۰ ۳۰.۱۷ ۳۰.۸۱ ۳٤.۲۲ ۳٦.۱۳ ۲۸.۷۰ 33.81 ۳٤.۱۳ ۳۷.٥۰ ٥۹.۱۲ ٤ 

۳۹.۱۱ ٤۱.۸۱ ٤۲.۳۹ ٤۳.۳۲ ۳۱.۰۰ ۳۲.۷۷ ۳۷.۳٥ ۳۸.۰۰ ۲۹.۳8 ۳٤.۹۰ 3٦.50 3۹.15 ۷۷.٥ ٥٥ 

٤۰.۰۰ 4۲.50 4۳.00 4٤.53 31.93 3٥.13 ۳۹.۰۰ ٤۰.٦۷ 3۰.۱9 ۳٦.٥٥ ۳۸.۲۲ ٤۱.77 ۹۰.۰۰ 6 

The seventh group The sixth group The fifth group   

۱۸.٥۰ 18.53 ۱۸.٥٥ ۱۸.٥۰ ۱۸.٥۰ 18.57 ۱۸.٥٥ ۱۸.٥٥ 18.50 ۱۸.٥۳ ۱۸.٥۰ 18.55 18.50 Fresh 

۲۹.۰٥ ۲۹.۰۰ ۲۹.۰۹ ۲۹.۱۱ ۲۹.۰۷ ۲۹.۰۰ ۲۹.۱۲ ۲۹.۱۰ ۲۹.۰٥ ۲۹.۰۰ ۲۹.۰۹ ۲۹.۱۱ ۲۹.۰۰ ۱ 

۳۷.۷۷ ۳۷.۷٦ ۳۷.۷۷ ۳۷.۷٥ ۳۷.۷۹ ۳۷.۷۳ ۳۷.۷۷ ۳۷.۷۷ ۳۷.۷٥ ۳۷.۷۸ ۳۷.۷۷ ۳۷.۷٦ ۳۷.۷۷ ۲ 

٤٥.۱۱ ٤٥.۰۹ ٤٥.۱۰ ٤٥.۱۱ ٤٥.۱۱ ٤٥.۰۸ ٤٥.۱۱ ٤٥.۱۰ ٤٥.۱۱ ٤٥.۱۱ ٤٥.۱۱ ٤٥.۱۱ ٤٥.۱۱ ۳ 

٥۹.۱۲ ٥۹.۱۳ ٥۹.۱۲ ٥۹.۱۰ ٥۹.۱۲ ٥۹.۱۲ ٥۹.۱۲ ٥۹.۱۲ ٤۸.۰۰ ٤۸.۰۰ ٤۸.۲۷ ٤۸.٥۰ ٥۹.۱۲ ٤ 

۷۷.٥٥ ۷۷.٥٥ ۷۷.٥٥ ۷۷.٦ ٥٥۱.۰۰ ٦۲.۱٦ ٦۲.۲۰ ٦۲.۳۰ ٤۹.٤۷ ٤۹.٤ ٦٦۹.۹٥ ٥۰.۰۰ ۷۷.٥ ٥٥ 

۷۷.۸٥ ۷۸.۰۰ ۷۸.۰۰ ۷۸.۱۱ ٦۲.۲۳ ٦۳.٥۰ ٦۳.٦۸ ٦٤.۱۳ ٥۰.۷۷ ٥۱.۱٥ ٥۱.۲۲ ٥۳.۷۰ ۹۰.۰۰ 6 

  Control : Non irradiated treatment.  
The second group  : Cheese wheels irradiated with doses 2,3,4, and 5 kGy when fresh 
The third group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 30 days.  
The fourth group   : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 60 days  
The fifth group      : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 90 days 
The sixth group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 120 days  
The seventh group : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 150 days 
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Table (8): Soluble tyrosine content (mg/100 g cheese) of Ras cheese as affected by gamma irradiation 
during ripening period. 

Irradiation dose (kGy) 

C
on

tr
ol

 

  Treatment 
Ripening  
period (month) ٤ ٥ ۳ ۲ ٤ ٥ ۳ ۲ 5 4 3 2 

The fourth group The third group The second group   
۲۸.٥٦ ۲۸.٥۷ ۲۸.٥٥ 28.57 ۲٥.٥۸ 28.56 28.59 25.58 ۲٦.۹٥ ۲٦.٥۳ ۲٦.٥۳ ۲٥.۸٥ 25.5۸ Fresh 
٥٥.۲٥٥ ٦.۲٥٥ ٤.۲٥٥ ٦.۲٥٦ ٥.۲۰ ٥٦.۱۱ ٥٦.۱۱ ٥٥.۹۲ ۳۰.٤۰ ۳۰.۸٦ ۳۰.۸٦ ۳۰.٥۲ 55.25 ۱ 
۷۳.۲۰ ۷۳.۱۰ ۷۳.۱۰ ۷۲.۲۳ ٦۷.۹۷ ٦۷.٥۰ ٦۷.٥۰ ٦٦.۹۲ ٤۱.٤۰ ٤۲.۲٤ ٥۳.۲٤٥ ٥.۲٥ ۷۲.۲۳ ۲ 
۸۳.۲۰ ۸۳.۹٥ ۸۳.۹۰ ۸٤.۸۱ ۷۳.٤۰ ۷٤.٥۰ ۷٤.۹۱ ۷٥.۹٤ ٥۹.۳۹ ٥۱.۱۱ ٥۱.۹۷ ٥۳.۹٥ ۹٥.٦۰ ۳ 
۸٤.۸۱ ۸٤.۸۱ ۸٥.۸٥ ۸٦.٥۰ ۷٥.۹٥ ۷٦.۸۱ ۷۷.٦۷ ۷۸.۷۹ ٥٤.۹۱ ٥٥.۹٥ ٥۷.٦۷ ٦۳.۰۹ ۱۱٥.۱۲ ٤ 
۸٥.۷٦ ۸٦.۲۰ ۸٦.٥۰ ۸۹.۳۳ ۷۸.۷۹ ۷۹.٦٥ ۸۰.٥۰ ۸۰.٥۰ ٥۷.٦۷ ٥۸.۷۹ ٦۰.٥۱ ٦٦.٥٤ ۱۳٥.۳٥ ٦ 
۸٦.٥۰ ۸۷.٤۰ ۸۸.٤۷ ۹۱.٦۰ ۸۰.٥۱ ۸۳.۹٥ ۸٤.۸۱ ۸٦.٥۰ ٥۹.٦ ٦٥۰.٥۰ ٦۳.۰۹ ۷۰.٦۰ ۱٥۳.٤۱ 6 

The seventh group The sixth group The fifth group   
۲۸.٥۹ ۲۸.٥۳ ۲۸.٥٥ 28.59 ۲٥.٥۸ ۲۸.٥٦ ۲۸.٥۸ ۲۸.٥٤ 28.57 ۲٥.٥۹ 28.57 28.59 25.5۸ Fresh 
٥٥.۲٥٥ ٦.۲٥٥ ٤.۲٥٥ ٦.۲٥٥ ٤.۲٥٥ ٥.۲٥٥ ٤.۲٥٥ ٦.۲۷ ٥٥.۲٥٥ ٦.۲٥٥ ٤.۲٥٥ ٥.۲۳ 55.25 ۱ 
۷۲.۲٥ ۷۲.۲٤ ۷۲.۲٦ ۷۲.۲٦ ۷۲.۲٥ ۷۲.۲٥ ۷۲.۲٦ ۷۲.۲۳ ۷۲.۲٥ ۷۲.۲۳ ۷۲.۲٦ ۷۲.۲٥ ۷۲.۲۳ ۲ 
۹٥.٦۰ ۹٥.٦۳ ۹٥.٦٤ ۹٥.٦۰ ۹٥.٦۰ ۹٥.٦۰ ۹٥.٦٤ ۹٥.٦۲ ۹۸.۰۷ ۹۷.۲۱ ۹٦.۲۱ ۹٥.٦۰ ۹٥.٦۰ ۳ 
۱۱٥.۱ ۱۱٥.۱۲ ۱۱٥.۱ ۱۱٥.۱۰ ۱۱۷.۱ ۱۱۷ ۱۱٦.۳۳ ۱۱٥.۱۲ ۹۸.۱۰ ۹۹.٤۳ ۱۰۰.۱٥ ۱۰۰.٤۲ ۱۱٥.۱۲ ٤ 
۱۳٦.۱ ۱۳٦ ۱۳٦ ۱۳٥.۳۱ ۱۱۷.۱ ۱۱۹.۲ ۱۱۸.۳۳ ۱۱۷.۳۳ ۱۰۰.۳ ۱۰۱.٤۲ ۱۰۲.٥٤ ۱۰۳.٤۰ ۱۳٥.۳٥ ٦ 
۱۳٦.۱ ۱۳٦ ۱۳٦.۲ ۱۳٦.۷۷ ۱۱۷.٦ ۱۱۹.۷ ۱۲۰.۳٦ ۱۱۹.۷۷ ۱۰۲.۳ ۱۰۳.٥٤ ۱۰٤.٤۰ ۱۰٦.۲٦ ۱٥۳.٤۱ 6 

        Control : Non irradiated treatment.  
 The second group  : Cheese wheels irradiated with doses 2,3,4, and 5 kGy when fresh 
  The third group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 30 days.  
  The fourth group   : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 60 days  
  The fifth group      : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 90 days 
  The sixth group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 120 days  
  The seventh group : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 150 days 
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Table (9): Soluble tryptophan content (mg/100 g cheese) of Ras cheese as affected by gamma irradiation 
during ripening period. 

Irradiation dose (kGy) 

C
on

tr
ol

 Treatment 
Ripening 
period 
(month) ٤ ٥ ۳ ۲ ٤ ٥ ۳ ۲ 5 4 3 2 

The fourth group The third group The second group   
۳۳.۷۰ ۳۳.۷۱ ۳۳.۷۳ ۳۳.۷۰ ۳۳.۷۰ ۳۳.۷٥ ۳۳.۷۳ ۳۳.۷۱ ۳٥.۱۰ ۳٤.۹۹ ۳٤.۹۳ ۳٤.۷۲ ۳۳.۷۰ Fresh 
٥٦.۱۳ ٥٦.۱۰ ٥٦.۱۱ ٥٦.۱۲ ٥۷.۰۰ ٥٦.۹۱ ٥٦.۸۸ ٥٦.٦۰ ۳٥.۳٥ ۳٥.۲۷ ۳٥.٥۷ ۳۷.٥۰ ٥٦.۱۰ ۱ 
۷۷.٥۰ ۷۷.۰۰ ۷٦.۹٥ ۷٥ ٦.٦٦۷.۲۰ ٥۷.٦۰ ٥۷.۹۱ ٥۹.٦۰ ۳٥.۷۷ ۳٥.۸۹ ۳٦.۱۰ ٤۰.۳۳ ۷٥.٥۰ ۲ 
۷۷.۸۸ ۷۷.۱۷ ۷۷.۳۰ ۷۷.۳۰ ٥۷.۷۰ ٥۸.۸۰ ٦۰.۰۰ ٦۳.۱۰ ۳٥.۹۳ ۳۸.۰۰ ۳۹.۰۰ ٤٤.۷۰ ۸۳.٤۰ ۳ 
۷۸.٦٤ ۷۸.۱۰ ۷۸.٤٤ ۸۰.۰٥ ٤۸.۰۰ ٦۰.۲۷ ٦۱.۸۳ ٦۸.۷۱ ۳٦.٤۱ ۳۹.۷۰ ٤۰.۸۰ ٤۷.۲۰ ۹۲.۳۳ ٤ 

۷۸.۹۷ ۷۹.۰۰ ۷۹.۱۰ ۸۳.۱۰ ٥۸.۱۰ ٦۱.۷۲ ٦۲.۹۰ ٦۸.۲۳ 38.30 ٤۱.۹۲ 43.00 49.00 ۱۰۲.۹
۱ ٥ 

۷۹.۱۰ 80.00 80.10 86.00 58.15 62.۱٦٤ ٥.۰۰ ۷۰.۱٤ 39.00 ٤۳.۰۰ ٥٤.۰۰ 50.11 ۱۱۱.۷
۰ 6 

The seventh group The sixth group The fifth group   
۳۳.۷۰ ۳۳.۷۰ ۳۳.۷۳ ۳۳.٦۹ ۳۳.۷۰ ۳۳.۷۱ ۳۳.۷٤ ۳۳.۷۰ ۳۳.۷۰ ۳۳۷۰ ۳۳.۷۳ ۳۳.۷۲ ۳۳.۷۰ Fresh 
٥٦.۱۰ ٥٦.۱۰ ٥٦.۱۰ ٥٦.۱۲ ٥٦.۱۳ ٥٦.۱۰ ٥٦.۱٥٦ ٥.۱۱ ٥٦.۱٥٦ ٤.۱۰ ٥٦.۱۱ ٥٦.۱۰ ٥٦.۱۰ ۱ 
۷٥.٥۲ ۷٥.٥۰ ۷٥.٥٥ ۷٥.٥٥ ۷٥.٥۰ ۷٥.٥۰ ۷٥.٥۰ ۷٥.٤٥ ۷٥.٥۰ ۷٥.٥۰ ۷٥.٥٥ ۷٥.٤٥ ۷٥.٥۰ ۲ 
۸۳.٤۰ ۸۳.٤۰ ۸۳.٤٤ ۸۳.٤۰ ۸۳.٤۰ ۸۳.٤۰ ۸۳.٤٤ ۸۳.٤٥ ۸٥.۰۰ ۸٤.۹۰ ۸٤.۹۰ ۸٤.٤۰ ۸۳.٤۰ ۳ 
۹۲.۳۳ ۹۲.۳٥ ۹۲.۳٤ ۹۲.۳۳ ۹٤.۰۰ ۹۳.٤۲ ۹۳.٤۲ ۹۳.۳۰ ۸٥.۰٥ ۸٥.۰۰ ۸٥.۷۳ ۸۷.۰۰ ۹۲.۳۳ ٤ 

۱۰٥.۳۲ ۱۰٥ ۱۰٥ ۱۰۳.۸ ۹٤.۱۰ ۹۳.٥۰ ۹۳.۹۰ ۹٥.۰۰ ۸٥.۱۰ ۸٥.۳۰ ۸٦.۹۰ ۸۹.۰۰ ۱۰۲.۹
۱ ٥ 

۱۰٥.۳٥ ۱۰٥.۱ ۱۰٥.۱ ۱۰٤.۲ ۹٤.۱۷ ۹٤.۸۰ ۹٥.۰۰ ۹۷.۰۰ ۸٥.۲۳ ۸٦.۰۰ ۸۷.٥۰ ۹۱.۰۰ ۱۱۱.۷
۰ 6 

Control : Non irradiated treatment.  
The second group  : Cheese wheels irradiated with doses 2,3,4, and 5 kGy when fresh 
The third group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 30 days.  
The fourth group   : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 60 days  
The fifth group      : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 90 days 
The sixth group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 120 days  
The seventh group : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 150 days 

K
. M

. K
. K

ebary, A
. H

. El-Sonbaty, I. I. B
adran and E. M

. Sallam
 

 



Table (10): Total volatile fatty acids (ml 0.1 N NaOH /100 g) of Ras cheese as affected by gamma irradiation 
during ripening period. 

Irradiation dose (kGy) 

C
on

tr
ol

 Treatment 
Ripening 
period 
(month) ٤ ٥ ۳ ۲ ٤ ٥ ۳ ۲ 5 4 3 2 

The fourth group The third group The second group   
۱۰.۹۰ ۱۰.۹۰ ۱۰.۹٤ ۱۰.۸٥ 10.8 10.85 10.9 10.80 ۸.٤ ۸.٤ ۸.۸ ۱۰.۰ ۱۰.۸ Fresh 
۱٤.٤ ۱٤.٥ ۱٤.٥٥ ۱٤.٤ ۸.۱ ۹.٤ ۹.٤ ۹.٦ ۹.۰ ۹.۲ ۹.٦ ۱۰.۸ ۱٤.٤ ۱ 
۷.۲ ۸.۸ ۹.۹ ۱۰.٤ ۸.۹ ۱۰.۰ ۱۰.۱ ۱۰.٦ ۱۰.۰ ۱۲.۰ ۱۳.٦ ۱٦.٤ ۱۸.۸ ۲ 
۱۰.٤ ۱۱.٦ ۱۲.۸ ۱۳.٦ ۱۰.۰ ۱۱.۲ ۱۱.۲ ۱۲.٤ ۱۰.۳ ۱۲.۳ ۱٤.٥ ۱۷.۲ ۲۱.۸ ۳ 
۱۱.۰ ۱۲.۷ ۱۳.۲ ۱٥.۲ ۱۱.۰ ۱۱.۸ ۱۲.٤ ۱٤.۰ ۱۰.٤ ۱۲.٥ ۱٤.۸ ۱۷.۷ ۲۳.۱ ٤ 
۱۱.٦ ۱۲.۹ ۱۳.٦ ۱٦.٥ ۱۱.۲ ۱۲.۱ ۱۲.۷ ۱٤.٦ ۱۰.٥ ۱۲.۹ ۱٥.۰ ۱۸.۱ ۲٤.۸ ٥ 
۱۱.۹ ۱۳.۲ ۱٤.۱ ۱٦.۹ ۱۱.۳ ۱۲.۳ ۱۲.۹ ۱٥.۱ ۱۰.٥ ۱۳.۱ ۱٥.۳ ۱۸.٥ ۲٥.٤ 6 

The seventh group The sixth group The fifth group   
۱۰.۹۰ ۱۰.۹۰ ۱۰.۹٤ ۱۰.۸٥ ۱۰.۹۰ ۱۰.۹۲ ۱۰.۹ ۱۰.۸٥ ۱۰.۹۰ ۱۰.۸۰ ۱۰.۹٤ ۱۰.۸ ۱۰.۸ Fresh 
۱٤.٤ ۱٤.٥ ۱٤.٥٥ ۱٤.٤ ۱٤.٤ ۱٤.٥ ۱٤.٥٥ ۱٤.٤ ۱٤.٤ ۱٤.٥ ۱٤.٥٥ ۱٤.٤ ۱٤.٤ ۱ 
۱۸.۹ ۱۸.۸ ۱۸.۸ ۱۸.۹۰ ۱۸.۹ ۱۸.۸۳ ۱۸.۸۰ ۱۸.۸٥ ۱۸.۹ ۱۸.۸ ۱۸.۸٥ ۱۸.۸ ۱۸.۸ ۲ 
۲۱.۸٥ ۲۱.۸٥ ۲۱.۹۰ ۲۱.۸ ۲۱.۷٥ ۲۱.۸٥ ۲۱.۹۰ ۲۱.۸۲ ۱٥.٦ ۱٦.۰ ۱٦.۲ ۱۸.۰ ۲۱.۸ ۳ 
۲۳.۱۱ ۲۳.۱۰ ۲۳.۱۰ ۲۳.۱٥ ۱۷.٥ ۱۸.۰ ۱۸.۱ ۲۰.۰ ۱٥.۸ ۱٦.٦ ۱۷.۰ ۱۸.۳ ۲۳.۱ ٤ 
۱۸.۰ ۱۹.٥ ۲۰.۰ ۲۰.٥ ۱۹.۰ ۱۹.۷ ۱۹.۷ ۲۰.۱ ۱٥.۸ ۱۷.۰ ۱۷.۷ ۱۸.۹ ۲٤.۸ ٥ 
۱۸.۰ ۱۹.٦ ۲۰.۱ ۲۱.۰ ۱۹.۳ ۲۰.٤ ۲۰.٥ ۲۰.۸ ۱٦.۰ ۱۷.۱ ۱۸.٥ ۱۹.۲ ۲٥.٤ 6 

  Control : Non irradiated treatment.  
The second group  : Cheese wheels irradiated with doses 2,3,4, and 5 kGy when fresh 
The third group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 30 days.  
The fourth group   : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 60 days  
The fifth group      : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 90 days 
The sixth group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 120 days  
The seventh group : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 150 days 
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Table  (۱۱): Total viable bacterial count (cfu g- P

1
P) of Ras cheese as affected by gamma irradiation during 

ripening period. 

Irradiation dose (kGy) 

C
on

tr
ol

 

Treatment 
Ripening 
period (month) ٤ ٥ ۳ ۲ ٤ ٥ ۳ ۲ 5 4 3 2 

The fourth group The third group The second group   
175x106 167x106 173x106 169x106 171x106 170x106 168x106 160x106 ۱۲x103 X104٤ X104۸ ۱۰ X104 170x106 Fresh 

160x106 161x106 164x106 160x106 ٤ x103 ۱٥.۹X10
4 ۲۱ X104 ۲۷ X104 ۸ x103 ۳.۱ X104 ٥.۲ X104 ۷.۳ X104 ۱٦۰ x106 ۱ 

٥ X103 ۱ X104 ۲۰ X104 ۲٥ X104 ۲ x103 ۱۳ X104 ۱٦ X104 ۲۱ X104 ۷ x103 ۲.۲ X104 ۳.۹ X104 5X104 ٤٦ x106 ۲ 
۲ X103 ۱ X104 ۱٦ X104 ۱۹ X104 ۰.۸ x103 ٦.۸ X104 ۷.۲ X104 ۱٦ X104 ٤.۸ x103 X104۲ X104۲ ۳.٥ X104 4x106 ۳ 

۲ X103 9X103 ٥ X104 ۱۰ X104 ۰.٦ x103 X104٥ ٥.۸ X104 ۱۲ X104 ۱ x103 X104۱ ۱.٥ X104 ۲.۱x104 ۲.٤ x106 ٤ 
1x103 ۸x103 1X104 ٥X104 ۰.۲ x103 ۲ X104 2 X104 ۸.۱X104 5x102 8X103 1 X104 1X104 ۱.۹ x106 ٥ 

0.5x103 6x103 ۸x103 2X104 0.1x103 1X104 1X104 5X104 3x102 5X103 0.5X104 ۰.٥ X104 ۱ x106 6 

The seventh group The sixth group The fifth group   
172x106 167x106 173x106 170x106 175x106 167x106 172x106 169x106 171x106 167x106 174x106 168x106 170x106 Fresh 

161x106 160x106 164x106 163x106 160x106 162x106 164x106 160x106 164x106 161x106 164x106 158x106 ۱٦۰ x106 ۱ 
٤6x106 ٤3x106 ٤8x106 ٤6x106 ٤6x106 ٤6x106 ٤5x106 ٤4x106 ٤5x106 ٤7x106 5x106٤ ٤5x106 ٤٦ x106 ۲ 

4x106 4x106 5x106 3x106 4x106 6x106 4x106 5x106 ۱.٥ x103 ۱.٥ x103 ۱۱ x103 ۱۸ x103 4x106 ۳ 
2.5x106 3x106 2.4x106 2x106 ۰.٥ x103 ۰.٥ x103 05x103 2.5x103 ۰.٥ x103 ۰.٥ x103 ۳.٥ x103 6x103 ۲.٤ x106 ٤ 
1X103 1X103 1X103 1X103 3x102 3x102 0.4x103 1X103 0.4x103 0.5x103 2X103 4X103 ۱.۹ x106 ٥ 

0.5X103 0.5X103 0.5X103 0.5X103 2x102 2x102 0.3x103 1X103 0.2x103 0.3x103 1X103 2X103 ۱ x106 6 
  Control : Non irradiated treatment.  

The second group  : Cheese wheels irradiated with doses 2,3,4, and 5 kGy when fresh 
The third group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 30 days.  
The fourth group   : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 60 days  
The fifth group      : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 90 days 
The sixth group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 120 days  
The seventh group : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 150 days 

Table (۱۲): Moulds and yeasts count (cfu g- P

1
P) of Ras cheese as affected by gamma irradiation during 

ripening period. 
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Irradiation dose (kGy) 

C
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ol

 

Treatment 
Ripening 

period (month) ٤ ٥ ۳ ۲ ٤ ٥ ۳ ۲ 5 4 3 2 
The fourth group The third group The second group   

14 x10۲ 13 x10۲ 15 x10۲ 15 x10۲ 16 x10۲ 15 x10۲ 15 x10۲ 14 x10۲ ND ND ٦.۲ x10۱ ۰.۹ x10۲ 15 x10۲ Fresh 
5۲ x10P

2 51 x102 5۰ x10P

2 5۲ x10P

2 ND ND ۲.٦ x102 ۳x102 ND ND ۹.٦ x10۱ ۱.۳ x10۲ 5۲ x10P

2 ۱ 
ND ND ۱.۳ x102 ۳.۱ x102 ND ND 2.9 x102 ۳.۳ x102 ND ND ۱.۰ x10۲ ۱.٥ x10۲ ۱۱ x103 ۲ 
ND ND ۱.۹ x102 ۳.٥ x102 ND ND 3 x102 3.7 x102 ND ND ۱.۱ x10۲ 1.8 x10۲ ۱۲  x103 ۳ 
ND ND 3 x102 4 x102 ND ND 3.5 x102 3.9 x102 ND ND ۱.۲ x10۲ ۱.۹ x10۲ ۱۲.۷ x103 ٤ 
ND ND 4 x102 ٤.۲ x102 ND ND 3.8 x102 4.0 x102 ND ND ۱.٤ x10۲ ۲ x10۲ ۱۳.۰ x103 ٥ 
ND ND 5x102 5x102 ND ND 4 x102 4.2 x102 ND ND ۱.٦ x10۲ ۲.5 x10۲ ۱۳.٥ x103 6 

The seventh group The sixth group The fifth group   
15 x10۲ 12 x10۲ 14 x10۲ 15 x10۲ 15 x10۲ 16 x10۲ 15 x10۲ 17 x10۲ 15 x10۲ 15 x10۲ 13 x10۲ 16 x10۲ 15 x10۲ Fresh 
51 x102 52 x102 52 x102 51 x102 50x102 53 x102 52 x102 52 x102 52 x102 51 x102 52 x102 50 x102 52 x102 ۱ 
۱۰ x103 ۱۱ x103 ۱۲ x103 ۱۱ x103 ۹ x103 ۱۰ x103 ۱۱ x103 ۱۱ x103 ۱۲ x103 ۱۳ x103 ۱۲ x103 ۱۱ x103 ۱۱ x103 ۲ 
۱1 x103 ۱۳x103 ۱3 x103 ۱۲ x103 ۱۲ x103 ۱۳ x103 ۱٤ x103 ۱۳ x103 ND ND ۳.٥ x102 ٤ x102 ۱۲ x103 ۳ 
۱3 x103 ۱5 x103 ۱4 x103 ۱3 x103 ND ND ۳.۸ x102 ٤.8 x102 ND ND ۳.۹ x102 4.5 x102 ۱۲.۷ x103 ٤ 

ND ND ٤ x102 5 x102 ND ND 4 x102 5 x102 ND ND ٤.۲ x102 5 x102 ۱۳.۰ x103 ٥ 
ND ND 4.3 x102 5.2 x102 ND ND 4.5 x102 5.2 x102 ND ND 5x102 6 x102 ۱۳.٥ x103 6 

Control : Non irradiated treatment.  
The second group  : Cheese wheels irradiated with doses 2,3,4, and 5 kGy when fresh 
The third group       : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 30 days.  
The fourth group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 60 days  
The fifth group        : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 90 days 
The sixth group       : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 120 days  
The seventh group : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 150 days 
ND: Not detected. 

Table (13): Proteolytic bacterial count (cfu g-1) of Ras cheese as affected by gamma irradiation during 
ripening period. 
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Irradiation dose (kGy) 

C
on

tr
ol

 

Treatment 
Ripening  

period (month) ٤ ٥ ۳ ۲ ٤ ٥ ۳ ۲ 5 4 3 2 
The fourth group The third group The second group   

85 x104 86 x104 83 x104 80 x104 86 x104 79 x104 86 x104 86 x104 ٥.۹x102 ۱۳ x102 30 x102 63 x102 86 x104 Fresh 
84x104 87x104 85x104 ۸٥x104 3.1 x102 6x102 12 x102 27x102 8x102 15 x102 32 x102 64 x102 ۸٦x104 ۱ 

3.5 x102 6.2x102 13.5x102 31 x102 3.5 x102 6.2x102 13 x102 3۰ x10P

2 12 x102 17 x102 34 x102 65 x102 ۸8 x104 ۲ 
4 x102 6.5x102 15 x102 32 x102 3.9 x102 6.4x102 x102۱٤ x102۳۱ 12 x102 20x102 35 x102 71 x102 92 x104 ۳ 

4.2 x102 6.9x102 17x102 35 x102 4.2 x102 6.9x102 ۱٦ x102 x102۳٤ 13 x102 23x102 38 x102 74 x102 94 x104 ٤ 
5.1 x102 7x102 20 x102 38x102 5 x102 7x102 18 x102 x102.۳۹ 14 x102 25 x102 4۲ x10P

2 78 x10۲ 97x104 ٥ 
5.5 x102 8x102 21 x102 40x102 5.5 x102 8x102 20 x102 ٤۰x102 15x102 28 x102 48 x102 80x102 98x104 6 

The seventh group The sixth group The fifth group   
86 x104 79 x104 84 x104 79 x104 86 x104 79 x104 86 x104 86 x104 84 x104 79 x104 83 x104 84 x104 86 x104 Fresh 
87x104 82x104 86x104 81x104 87x104 83x104 87x104 87x104 86x104 84x104 85x104 85x104 ۸٦x104 ۱ 
88 x104 87 x104 89x104 83 x104 88 x104 87 x104 89 x104 88 x104 89 x104 87 x104 87 x104 89 x104 ۸8 x104 ۲ 
92 x104 91 x104 92 x104 89 x104 92 x104 89 x104 90 x104 91 x104 9x۱۰۲ 17x۱۰۲ ۳٤ x۱۰۲ 35x۱۰۲ 92 x104 ۳ 
94 x104 94 x104 95x104 94x104 9x۱۰۲ 16x۱۰۲ ۳۲x۱۰۲ 35x۱۰۲ 10.5x۱۰۲ 18x۱۰۲ ۳٥x۱۰۲ 35x۱۰۲ 94 x104 ٤ 
8x۱۰۲ 17x۱۰۲ ۳۳x۱۰۲ 36x۱۰۲ 11.5x۱۰۲ 18x۱۰۲ 34. x۱۰۲ 37x۱۰۲ 12 x۱۰۲ 20x۱۰۲ 37x۱۰۲ 37x۱۰۲ 97x104 ٥ 
9 x۱۰۲ 18x۱۰۲ 34. x۱۰۲ 37x۱۰۲ 12. x۱۰۲ 20x۱۰۲ 35x102 37 x102 13x102 21 x102 37x102 38 x102 98x104 6 

 Control : Non irradiated treatment.  
The second group  : Cheese wheels irradiated with doses 2,3,4, and 5 kGy when fresh 
The third group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 30 days.  
The fourth group   : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 60 days  
The fifth group      : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 90 days 
The sixth group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 120 days  
The seventh group : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 150 days 

Table (1٤): Lipolytic bacterial count (cfu g- P

1
P) of Ras cheese as affected by gamma irradiation during 

ripening period. 
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Irradiation dose (kGy) 
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Treatment 
Ripening  

period (month) ٤ ٥ ۳ ۲ ٤ ٥ ۳ ۲ 5 4 3 2 
The fourth group The third group The second group   

20x103 19 x103 19 x103 17 x103 19 x103 20x103 19 x103 18 x103 1x102 2.5x102 5x102 7x102 19 x103 Fresh 
29x103 32x103 30x103 31x103 2x102 5.5x102 12x102 15x102 2x102 3x102 7x102 11x102 30x103 ۱ 
2x102 5x102 10x102 12x102 3x102 6x102 14x102 17x102 2.9x102 3.6x102 10x102 16x102 37x103 ۲ 

2.2x102 5.5x102 11x102 13x102 3.6x102 7x102 15x102 20x102 3x102 4x102 12x102 19x102 47x103 ۳ 
3x102 7.2x102 14x102 16x102 4.7x102 7.9x102 17x102 21x102 4x102 5.2x102 15x102 22x102 60 x103 ٤ 

3.8x102 8.5x102 17x102 19x102 5.9x102 9x102 19x102 22x102 4.8x102 6x102 16x102 27x102 92 x103 ٥ 
4.2x102 9x102 19x102 22x102 7x102 10x102 20x102 25x102 5.7x102 7x102 20x102 30x102 15x104 6 

The seventh group The sixth group The fifth group   
19 x103 20 x103 18 x103 19 x103 21 x103 20x103 19 x103 20 x103 19 x103 19 x103 21x103 18 x103 19 x103 Fresh 
29x103 29x103 30x103 30x103 28x103 32x103 31x103 30x103 30x103 30x103 29x103 31x103 30x103 ۱ 
35x103 35x103 37x103 37x103 37x103 37x103 38x103 35x103 38x103 36x103 37x103 37x103 37x103 ۲ 
45x103 47x103 47x103 46x103 47x103 48x103 49x103 47x103 3x102 6x102 12x102 18x102 47x103 ۳ 
57 x103 59 x103 60x103 60x103 3.5x102 8x102 17x102 20x102 3.2x102 6.5x102 15x102 22x102 60 x103 ٤ 
8x102 ۱4x102 30x102 35x102 4x102 9x102 19x102 23x102 4x102 8.2x102 17x102 26x102 92 x103 ٥ 

10x102 16x102 33x102 37x102 5x102 10x102 20x102 25x102 4.5x102 9.5x102 20x102 32x102 15x104 6 

Control : Non irradiated treatment.  
The second group  : Cheese wheels irradiated with doses 2,3,4, and 5 kGy when fresh 
The third group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 30 days.  
The fourth group   : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 60 days  
The fifth group      : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 90 days 

         The sixth group     : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 120 days  
        The seventh group : Cheese wheels irradiated with doses 2,3,4, and 5 kGy after 150 days 
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Table (15). The sensory evaluation of Ras cheese as affected by gamma irradiation during ripening period.           
                

Ripening 
period 

(Months) 

Sensory 
evaluation 

 
control 

Irradiation dose 
(kGy) 

Irradiation dose 
(kGy) 

Irradiation dose 
(kGy) 

Irradiation dose 
(kGy) 

Irradiation dose 
(kGy) 

Irradiation dose 
(kGy) 

2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5 2 3 4 5 

Fresh 

Appearance 8 7.5 7 6 5 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 
Body&Text. 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 26 

Flavour 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 
total 62 61.5 61 60 59 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 62 

1 

Appearance 8 7.5 7 6 5 7 7 6 5 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 
Body&Text. 28 27 28 29 29 29 29 29 29 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 

Flavour 30 28 28 28 28 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 
Total 66 64.5 63 63 62 66 66 65 64 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 66 

2 

Appearance 8 7.5 7 6 5 7 7 6 5 7 7 6 5 8 8 8 8 8 8 8 8 8 8 8 8 
Body&Text. 29 29 29 30 31 30 30 32 33 29 29 29 29 29 29 29 29 29 29 29 29 29 29 29 29 

Flavour 30 30 29 28 28 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30 
Total 67 66.5 65 64 64 67 67 68 68 66 66 65 64 67 67 67 67 67 67 67 67 67 67 67 67 

3 

Appearance 9 7.5 7 6 5 7 7 6 5 7 7 6 5 7 7 6 5 9 9 9 9 9 9 9 9 
Body&Text. 30 31 31 33 33 34 35 36 36 33 33 34 34 30 30 30 30 30 30 30 30 30 30 30 30 

Flavour 32 30 30 29 28 31 30 30 30 31 31 30 30 32 32 32 32 32 32 32 32 32 32 32 32 
Total 71 68.5 68 68 66 72 72 72 71 71 71 70 69 69 69 68 67 71 71 71 71 71 71 71 71 

4 

Appearance 9 7.5 7 6 5 7 7 6 5 7 7 6 5 7 7 6 5 7 7 6 5 9 9 9 9 
Body&Text. 33 33 34 36 37 35 35 37 38 35 35 36 36 34 35 35 35 33 33 33 33 33 33 33 33 

Flavour 35 32 30 30 29 33 32 31 31 33 32 31 31 32 32 32 32 35 35 35 35 35 35 35 35 
total 77 72.5 74 72 71 75 74 74 74 75 74 73 72 73 74 73 72 75 75 74 73 77 77 77 77 

5 

Appearance 9 7.5 7 6 5 7 7 6 5 7 7 6 5 7 7 6 5 7 7 6 5 7 7 6 5 
Body&Text. 35 35 36 37 38 36 36 38 38 38 38 38 38 37 38 38 38 34 34 34 34 35 35 35 35 

Flavour 38 32 30 30 29 34 33 31 31 33 32 31 31 33 33 33 33 35 35 35 35 38 38 38 38 
Total 82 74.5 73 73 72 77 76 75 74 78 77 75 74 77 78 77 76 76 76 75 74 80 80 79 78 

6 

Appearance 9 7.5 7 6 5 7 7 6 5 7 7 6 5 7 7 6 5 7 7 6 5 7 7 6 5 
Body&Text. 35 35 36 37 38 36 36 38 38 38 38 38 38 37 38 38 38 34 34 35 35 35 35 35 35 

Flavour 39 33 30 31 29 34 33 31 31 33 32 31 31 33 33 33 33 36 35 35 35 38 38 38 38 
Total 83 75.5 73 74 72 77 76 75 74 78 77 75 74 77 78 77 76 77 76 76 75 80 80 79 78 

 
 



Table (16): Statistical analysis of Ras cheese properties as affected by gamma irradiation during ripening 
period. 

Effect of  irradiation time (groups) Effect of  ripening  period ( month) Effect of irradiation dose (kGy) 
properties Multiple comparison @ Mean 

Squares 
Multiple comparison @ Mean 

Squares 
Multiple comparison @ Mean 

Squares ٤ ٥ ۳ ۲ ۱ Fresh ٤ ٥ ٦ ۳ ۲ ۱ Fresh ٤ ٥ ۳ ۲ ۰ 
A B C D E F *۱۲۲.٤٤۲ G F E D C B A *۱۱٦٥.۳۰٤ D C C B A 26.832* Moisture% 

A A A A A A ۰.۰۹٤ A A A A A A A ۰.۱۰٦ A A A A A ۰.۰٦۸ Total nitrogen / 
DM% 

A A A A A A ۰.۰۰۹ A A A A A A A ۰.۰۰۹ A A A A A ۰.۰۱۱ Fat / DM% 
A A B C D E *۰.٦٤۰ A B C D E F G *۹.٥۱٤ E D C B A *۰.٥۳٦ Acidity (%) 
A B C D E F *۰.٤۳٤ A B C D E F G *۳.۹۲٥ E D C B A *۰.۰۰٦ Soluble nitrogen  
A B C D E F *۲۱۳۱.٥٦۳ A B C D E F G *۱۲٦٤۷.۰۷ E D C B A *۱٤۷۱.۱۳۷ Shilovich index 
A B C D D E *۳۷۷۹.۳۹۹ A A B C D E F *۲۰۲٤۷.٥ C B Bc Bc A *۳۹۹٥.٥۸۰ Formol index 

A B C D E F *۲۱۳۰۸.۲۱ A B C D E F G *٥۰٦٤۱.٤٥ E D C B A *۱۲۷۱.۷٦۷ Soluble tyrosin 
(mg / 100 g) 

A B C D E F *۱۰۸۸٥.۳۱ A B C D E F G *٥۸۱۲۹٤۳ E D C B A *۱۷۹۸٥.۹ 
Soluble  

tryptophan 
(mg/100 g) 

A B C D E D *٦۲۸.۳۷۱ A B C D E F G *۷٦۸.٦۷۰ E D C B A *۷٦۳.۲۲۸ 
Total volatile 

fatty acids (ml. 
0.1N NaOH/100 

g) 

A B B B B C *۱۰۰.۸۸٦ A B C D E F G *۳٤۳۲.۳۸٤ E D C B A *۲۰۳.۰۳۳ 
Organoleptic 

properties 
 (Total scores) 
 
 * Significant at 0.05 level.  
 @ For each effect the different letters in the same row means the multiple comparison are different from each other. 

Letter A is the highest mean followed by B, C…..etc.  
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