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SUMMARY 
 

 Halloumi, a traditional cheese in the East Mediterranean region, is popular in the 
Middle Cyperus, Syria and Lebanon. The aim of this study was to evaluate the 
chemical, rheological , microbiological and sensory characteristics of four types of 
Halloumi cheese made from pure cow's milk (T1), pure goat's milk (T2) and their 
mixtures containing 15% or 30% goat's milk (T3, T4). No remarkable differences 
found  in pH, T.S values  as well as the total protein of the four types of cheese. In 
contrast, clear differences in their soluble proteins contents were noted. Rheological 
examinations showed the hardness and the force at the point of fracture of caprine 
Halloumi cheese to be lower than those of other types of cheese. The same cheese 
presented the highest compression at the point of fracture and cohesiveness, while 
there were no differences in gumminess or chewingness features. Microbiological 
analysis showed higher total count, yeast and moulds in cheese made from goat's 
milk. The sensory evaluation showed a preference of Halloumi cheese made from 
30% goat milk and 70% cow milk.  
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INTRODUCTION 
 

 Halloumi is a traditional cheese widely popular and produced in Cyprus, and 
other countries of the Eastern Mediterranean, (Papademas and Robinson, 2001). 
More recently, Halloumi has gained some international acceptance and recognition. It 
is a semi hard to hard , un-ripned cheese, elastic, has no obvious skin rind , the 
texture is closed with no holes and it is easily sliced. Its colour varies from white to 
yellowish. It can be consumed as raw, but it is usually grilled, fried or grated over a 
hot dish. Traditionally, ovine and caprine milks, or a mixture of the two in various 
ratios, were used for the manufacture of Halloumi cheese, but nowadays and due to 
the increasing demand, local levels of production have had to be raised, and the 
regulations now permit the manufacture of Halloumi cheese from bovine milk 
(Papademas and Robinson, 1998). This recent transition towards bovine milk has 
resulted from the low levels of production of ovine and caprine milk, but it had an 
impact on the quality of the cheese (Kaminarids et al., 2000). Some consumers have 
expressed doubts about the ability of this new ‘industrial’ Halloumi to match the 
organoleptic quality of the caprine/ovine product. 
 As Halloumi is a traditional cheese, the manufacturing procedure varies from 
place to place and this situation created a lot of confusion in terms of which would be 
the ‘correct’ procedure (Papademas and Robinson, 1998). This work seeks to further 
evaluate the textural, physicochemical and organoleptic properties of Halloumi 
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cheese prepared from pure cow's milk, pure goat's milk and mixtures containing 15 or 
30% goat milk, with the objective of establishing the optimum percentage of goat 
milk within the mixture. 
 

MATERIALS AND METHODS 
 

Materials: 
Milk: Fresh cow’s and goat’s milk were obtained from Sero station , Animal 
Production Research Institute, Egypt. .  
Starters: Streptococcus saliverus spp. thermophulus and Lactobacillus delbrukii spp. 
Bulgaricus. were obtained from Ch. Hansn's Lab. (Denmark) 
Rennet: Calf rennet powder (Ha-La) was obtained from CHR-Hansen’s lab. 
Denmark. Commercial fine grade salt was obtained from El-Nasr Company, 
Alexandria, Egypt 
 

Methods : 
 The manufacture of Halloumi cheese has been assessed during a number of 
studies. Four types of Halloumi cheese were manufactured from unblended cow's 
milk and goat's milk and from the above two mixtures following the cheese making 
procedure described by Papademas and Robinson (1991).  
 

Chemical analyses: 
 Cheese samples were analysed for fat content Ling (1963), moisture content and 
titrtable acidity (AOAC, 1990), total ans soluble nitrogen content (IDF 1993). pH 
according to (Kosikowski, 1977), caseins and lactose (IDF,1987 ), All analyses were 
performed in triplicate . 
 

Rheological  properties: 
 The following textural characteristics were calculated using an Instron 
Compression Testing Instrument, model 1011 (Instrona, High Wycombe, Bucks, UK) 
and as described by ( Kaminarides et al., 2000) : (i) force at the point of fracture; (ii) 
hardness, (iii) compression at the point of fracture; (iv) elasticity or springiness (v) 
cohesiveness (vi) gumminess, and (vii) chewiness. The textural characteristics of the 
four cheese types were evaluated simultaneously. Five measurements were taken on 
each, and the mean values and standard error (no statistical analysis was done so, 
remove the clause “standard error” for the five cheese making trials were determined. 
 

Microbiological analysis: 
 Hallomi cheese sampled were examined for total bacterial count was determined 
according to the method described by IDF (1991), yeast and mould  and coliform 
group detected as described by method  of IDF (1985). 
 

Organoleptic evaluation: 
 Organoleptic properties of cheese were carried out by a tasting panel of 8 
specialized individuals using a scale as suggested by (Kaminarides et al. 2000); all 
were familiar with Halloumi cheese. Panel members evaluated each cheese for 
appearance, texture and flavour (odour and taste).  
 

RESULTS AND DISCUSSION 
 

Chemical composition of milk: 
 Table (1) shows the physiochemical characteristics of the four types of milk used 
for production of Halloumi cheese, where the cow’s milk characteristics were in 
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agreement with that of Economides et al. (1987) and contains the highest values of 
most characteristics while the goat’s milk were the lowest. The mixtures of both 
milks showed an intermediate values according to the concentration between these 
two milks. 
 
Table 1. Chemical composition of milk used for Halloumi cheese  

Types of cheese milk Components 
T1 T2 T3 T4 

Total solids % 14.18  12.38 14.0  13.24  
Fat % 3.81  3.61 3.72  0.68  
Total protein % 5.35  3.47  5.12  4.64  
Casein % 3.85  2.57 3.44  3.66  
Lactose % 4.7  4.47 4.62  4.53  
pH value 6.42  6.24  6.40  6.35  
Acidity % 0.22 0.18  0.21  0.20  
T1: Cow's milk  (100%), T2: Goat's milk  (100%), T3: Cow's +Goat's milk (85 :15 %), T4: Cow's +Goat's 
milk (70 :30 %) 

 
Chemical composition of cheese: 
 Table (2) shows the results of physiochemical characteristics of the produced 
Halloumi cheese after one day of preparation. As a consequence for the high pH of 
cow’s milk, the cheese made from 100% cow’s milk shows a slight increase in pH of 
resulted cheese while the cheese made from 100%. Goat’s milk showed a decrease in 
pH . Accordingly,the pH of the mixtures had an pH intermediate values. The acidity 
is inversely proportioned  to the pH values of the produced cheese. These results 
were in agreement with that of Kaminarides et al. (2000). There were remarkable 
changes in moisture, fat, total protein, ash and NaCl between the four types and these 
results are in agreement with that of Cyprus standards for Halloumi cheese (1985). 
 
Table 2. Chemical composition of different types of Halloumi cheese  

Types of cheese milk Components 
T1 T2 T3 T4 

Fat % 30.22  30. 12  30.42  30.20  
Fat /DM % 46. 84  48.22  48.01  48 .00  
Total protein % 28.02  26.63  27.8  27.0  
Soluble nitrogen % 1.21  0.83  1.0 4  0.91  
pH value 6.43  6.15  6.32  6.24  
Acidity % 0.15  0.20  0.16  0.18  
T.S% 60.60  59.38  59.76 59.56 
T1: Cow's milk  (100%), T2: Goat's milk  (100%), T3: Cow's +Goat's milk (85 :15 %), T4: Cow's +Goat's 
milk (70 :30 %) 

 
 The highest soluble protein and non protein nitrogen values were observed in 
cheese made from 100% cow’s milk (T1), whereas the lowest values were found in 
cheese made from 100% goat’s milk ( T2). As the percentage of goat milk in the 
cheese increased, soluble protein and non protein nitrogen values decreased. 
 Cheese made from milk containing 15% goat milk had the highest calcium 
content followed in decline order by the cheese made from 30% goat milk, 100% 
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cow milk and 100% goat milk respectively, these might be attributed to the combined 
effect of calcium concentration of the milk which is higher in cow milk than in goat 
milk and the average diameter and minerals content of micelles which is higher in 
goat milk than in cow milk (Remeuf and Lenour, 1986). 
 
Rheological properties of designed cheeses: 
 The results of the rheological examinations are presented in Table (3) and showed 
that the force at the point of fracture and the hardness of cheese made from 100% 
goat milk were lower than in the other cheeses which might be due to the lower 
calcium content as explained by Shaker et al. (1987), contrarily, there were no clear 
differences between the other three types of cheese. The cheese made from 100% 
goat milk was softer and showed a higher value of compression at the point of 
fracture than that made with other types of milk. The cheese made from 15% goat 
milk exhibited a higher elasticity than those made with other types of milk and it is 
possible that calcium content influenced cheese elasticity. This appears to be in 
agreement with Prentice et al. (1993). Cheese made from 100% goat milk had more 
cohesiveness than the other cheeses, but no obvious differences in gumminess and 
chewiness were observed. 
 
Table 3. Rheological properties of the different types of Halloumi cheese  

Types of cheese milk Rheological properties 
T1 T2 T3 T4 

Force at the point of fracture(kg) 8.36  6.89  8.06  7.84  
Hardness (kg) 10.46  8.35  9.12  8.13  
Compression at the point of fracture (%) 44.68  55.64  48.22  50  
Elasticity (mm) 6.64  7.12  6.31  7.56  
Cohesiveness (kg x mm) 0.18  0.22  0.19  0.20  
Gumminess (kg) 1.68  1.56  1.60  1.58  
Chewingness ( kg x mm) 10.46  12.23  11.82  13.76  
T1: Cow's milk  (100%), T2: Goat's milk  (100%), T3: Cow's +Goat's milk (85 :15 %), T4: Cow's +Goat's 
milk (70 :30 %) 
 

Microbiological analysis of cheese: 
 The type and flora content of milk play an important role in Halloumi cheese 
profile and properties (Table 4). However, T2 had higher total bacterial count than 
other treatments and this could be attributed to the growth and activity of microflora 
(Ismail, 2008). Yeasts and mould were isolated from Halloumi cheese, particularly 
from the surface, T2 had the higher counts than other treatments. These results agreed 
with Anifantakis and Kaminarides et al. (1982). 
 

Table 4. Microbiogical analysis of Halloumi cheese made from different types of 
milks 

Types of cheese milk Microbiological analysis 
T1 T2 T3 T4 

Total bacterial count x105 22.70 33.20 25.80 30.91 
Yeast & moulds  x102 2.20 20.40 10.60 15.30 
Coliform  ND ND ND ND 
T1: Cow's milk  (100%), T2: Goat's milk  (100%), T3: Cow's +Goat's milk (85 :15 %), T4: Cow's +Goat's 
milk (70 :30 %), ND : Not Detected 
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 The presence of yeast and moulds is mainly due to post-contaminations during 
handling and packaging of the cheese after manufacturing, as the high temperatures 
during curd cooking the should have  killed all yeasts and mould as reported by 
Anifantakis and Kaminarides (1982). On the other hand, coliform group was not 
detected in all the produced Halloumi cheese due to the high temperature of curd 
cooking. 
 
Cheese Organoleptic properties: 
 The mean scores of the total organoleptic assessment are presented in table (5), 
there were pronounced differences between the mean scores for cheese texture and 
appearance. The cheese made from 100% goat milk score was lower than the other 
types of cheeses, which might be due to its unpleasant goaty flavour characteristics. 
In contrast, there were wide differences between the other three types of cheese, all 
of which received high scores. 
 

Table 5. Organoleptic evaluation of the different types of Halloumi cheese  
Types of cheese milk Organoleptic 

evaluation T1 T2 T3 T4 
Flavour (50) 35.41  32.47   36.68  40.22  
Texture (40) 31.13  30.74   33.74  34.11  
Appearance (10) 8.02  7.72   8.23  8.62  
Total (100) 74.56  70.93   78.65   82.62  
T1: Cow's milk  (100%), T2: Goat's milk  (100%), T3: Cow's +Goat's milk (85 :15 %), T4: Cow's +Goat's 
milk (70 :30 %) 

 
CONCLUSION 
 
 It can be concluded from this study that all of the cheeses prepared from the four 
types of milk had a similar composition in the principal components and very good 
organoleptic scores. Goat Halloumi cheese scored the lowest, whereas cheese made 
from 30% goat milk and 70% cow milk scored the highest. The composition of the 
cheese influenced the textural characteristics. 
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   من البان مختلفة الجبن الحلومدراسة على انتاج
 

 ١محمد هاشم ،٢ سونیا متولى،١الدمرداش محمد

  

  معهد تكنولوجیا الأغذیة ،نلباالأ قسم - ٢، ِحیوانيال نتاجلإإثِ ومعهد بحمیكروبیولوجى ألبان،  قسم -١

 

اللبن البقرى بنسبة  بماعز  لبن الوخلط  ) T2(ولبن الماعز ) T1( تم تصنیع الجبن الحلوم اللبن بقرى  

 للالبان المستخدمة فى انتاج الجبن  تم تقدیر التركیب الكیماوى.على التوالى  ) T4 , T3%  ( ٣٠ و ١٥

 للجبن ّحسیة ال والخواص والخواص المیكروبیولوجیة والریولوجیة الحلوم ، وكذلك تم تقدیر التركیب الكیماوى 

   .الناتج

فى ّكلي البروتین الرطوبة، ال، الاس الهیدروجینىفي   جوهریةتوجد اختلافات  النتائج انه لاأوضحتوقد  

النیتروجین الذائب ، وخلط اللبن البقرى بلبن الماعز حسنت  في  لوحظ بعض الفروق  انه إلا جمیع المعاملات

كما لوحظ ارتفاع الاعداد  . منها مقارنة بالجبن الناتجح من لبن الماعز فقطالریولوجیة للجبن من الخواص 

المیكروبیة والفطر والخمائر فى الجبن المصنع من لبن الماعز عنها فى باقى المعاملات كما لوحظ عدم وجود 

كما تم ملاحظة ان الجبن المصنع من لبن بقرى مضاف الیه لبن ماعز  .مجموعات الكولیفورم فى كل العینات 

( وینصح بتصنیع الجبن الحلوم من هذه المعاملة   الحسیة ،اعطى افضل النتائج من الناحیة% ٣٠بنسبة 

T4(.  

 


