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Abstract: This study investigates the properties of cheeses made from camel milk, sheep milk and their mixtures. Cheeses were 
made using Camifloc enzyme as a coagulant after addition of calcium chloride. Camel’s milk was mixed with sheep’s milk at the 
levels of 25%, 50% and 75%. Then, the cheeses were stored for 21 days in the whey at room temperature (37-40 °C). The study 
revealed that fortifying camel’s milk with sheep’s milk improved the processing properties of camel milk for cheese making. The 
addition of 50% sheep’s milk to camel’s milk reduced the coagulation time to about 46.15%. The addition of 25%, 50% and 75% 
sheep’s milk to camel’s milk revealed yield of 13.76%, 21.33% and 26.2%, respectively. However, the cheese made from pure 
camel’s milk and sheep’s milk revealed yield of 10.66% and 23.53%, respectively. There were significant (P < 0.001) differences in 
total solids, protein, fat, ash, acidity and overall acceptability among the cheeses made from different types of milk. The cheeses 
made from camel’s milk after addition of 75% and 50% sheep’s milk were the most acceptable compared to other cheeses. Hence 
sheep’s milk could be added to camel’s milk for improvement of cheese properties. 
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1. Introduction 

Reports on the manufacture of camel cheese are 

rare and often contradictory [1]. This might be due to 

difficulties in making camel cheese that include longer 

coagulation time and weak coagulum [2]. The rennet 

coagulation of camel milk is two to four times slower 

than for cow’s milk treated under the same conditions 

[3]. The limited ability of camel milk to be coagulated 

by enzymes is probably largely due to the composition 

of casein micelles, moreover the kappa casein, 

representing the micellar fraction which reacts with 

the clotting enzymes, has different electro-potential 

from cow’s milk, which cause lower electrophoretic 

mobility [4]. Nevertheless, soft unripened cheese can 

be made from camel milk, and the difficulties in 

making camel cheese most probably arise from the 

technique which is being used [5]. Various types of 
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soft cheeses from camel were tried [1, 5-8]. Some 

authors [3, 5, 7] reported that the addition of calcium 

chloride and rennet to camel milk caused a clotting 

reaction and the formation of a soft light coagulum. 

Despite all the possible physico-chemical 

adjustments, and the type and concentration of 

coagulant used, the yield of cheese from camel milk 

cannot be expected to reach that obtained from other 

species milk [7, 8]. The low content in kappa-casein 

and its ratio to total proteins in addition to the lack of 

β-lactoglobulins are the main factors that limit cheese 

making performances from camel milk [9]. Further 

build of the coagulum is slow and weak [3, 7, 10]. The 

gel texture is characterized by low elasticity and high 

fragility. Moreover, the fragility of the curd is 

increased where acid fermentation occurs [11, 12]. 

Higher yield of cheese from camel milk was obtained 

when using starter culture [1, 13-15] or calcium 

chloride [5, 7, 8]. The sensory features of camel milk 

cheese are light, soft coagulum with a moist paste [8]. 
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The camel cheese was highly satisfactory, with the 

smooth texture, sharp taste and intense acid flavor [2].  

Sheep population in Sudan was estimated as 52.079 

million heads [16]. This numbers ranks Sudan among 

the 5 countries in owing sheep. However camel’s and 

sheep’s dairy products are not so common, but they 

can play an important role in human nutrition in many 

arid and semi-arid countries [17]. Because sheep milk 

is mainly used for the manufacture of cheese [18], the 

present study was carried out to assess the processing 

properties and sensory evaluation of fresh soft cheese 

made from camel, sheep and their mixtures milk 

during the storage of the cheeses.  

2. Material and Methods  

2.1 Source of Milk, Camifloc and Salt 

The present study was conducted during the period 

of June to September 2009. Fresh camel’s milk was 

obtained from Camel Research Center (12.5 liter), 

University of Khartoum, while fresh sheep’s milk 

(12.5 liter) was obtained from a private farm in 

Khartoum North, Khartoum State. Camifloc powder 

(calcium phosphate and vegetable rennet) is a product 

from Bio Serae Laboratories, Bram, France, which 

was recommended by FAO [19] obtained from the 

Department of Animal Production, Ministry of 

Animal Resources. Calcium chloride is a product of 

Merck (Denmark). The salt (commercial grade) was 

obtained from the local market.  

2.2 Cheese Processing 

Three batches of five types of milk: camel’s milk, 

sheep’s milk and mixtures of camel’s and sheep’s 

milk (25%, 50% and 75%) were used. The milk 

samples, after milking, were kept in the refrigerator 

(4 °C) for 15-18 hours brought to room temperature 

(37 °C) before use. Five treatments of cheeses were 

made from the five types of milk under the same 

conditions using Camifloc enzyme, calcium chloride 

and sodium chloride. The cheeses were made using 

the available cheese making equipment at the 

laboratory of the Department of Dairy Production, 

Faculty of Animal Production, University of 

Khartoum. The milks were first filtered using clean 

white cheese cloth, and then the milks were heated to 

62 °C for 15 minutes and then cooled for 5 minutes in 

an ice water. The pH values of the milks were 

measured using a pH-meter, and then the cheeses were 

made as described previously [7, 8]. One sachet was 

diluted into half glass of drinking water and added to 

5 liter of milk samples at 30-32 °C and no starter 

culture used. Calcium chloride was added at the rate 

of 0.03% (w/v) according to El Zubeir and Jabreel [7]. 

After coagulation, the curds were cut into one inch 

cube shape and left for one hour. The curds were 

placed into clean cheese cloths that were hung over a 

long hanging metal cheese disk and left to drain over 

night (room temperature of about 30-35 °C) to allow 

the drainage of whey that received into clean pots. In 

the next day, the cheeses were cut into one squire inch 

pieces. The cheese whey’s were salted using 

commercial salt NaCl (2% w/v) and poured into glass 

packaging that used for preservation of the cheeses 

that kept for three weeks at room temperature 

(37-40 °C). 

2.3 Evaluation of Milk, Cheese and Whey 

Coagulation time, cheese yield, chemical 

composition and sensory characteristics were 

estimated for all types of milks, whey and cheeses at 

the laboratory of Department of Dairy Production, 

Faculty of Animal Production—University of 

Khartoum.  

2.4 Cheeses Yield 

Cheeses yield were calculated as the weight of 

cheese divided by weight of milk expressed as a 

percentage. 

2.5 Analysis of Milk, Cheese and Whey 

The fat content of milk, cheese and whey were 

determined by Gerber’s method and the protein 
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content was determined by the Kjeldahl method [20]. 

The total solids and the ash content and the titratable 

acidity were determined according to the method of 

AOAC [20]. 

2.6 Sensory Evaluation 

Ten panelists, untrained however they are familiar 

with cheeses, were asked to judge on the quality of 

cheeses using sensory evaluation sheet. The sensory 

attributes that were initially established by Zubeir and 

Jabreel [7], using 4 scales, were used as follows: The 

sensory evaluation sheet stated the score for 

appearance as acceptable, slightly acceptable, 

moderately unacceptable and not acceptable. The 

flavor scores were extremely intense, moderately 

intense, slightly acceptable and bland. However the 

scores for taste of the cheeses were stated as absent, 

slightly acidic, acidic and excessive acidic. The 

texture scores of the cheeses were smooth, slightly 

smooth, harsh and pasty. The saltiness of the cheeses 

was evaluated as moderately salted, salted, over salted 

and absent of salt. However the overall acceptability 

of camel and sheep cheeses were reported as 

acceptable, slightly acceptable, moderately acceptable 

and not acceptable. 

2.7 Statistical Analysis 

Data were analyzed by SPSS (Statistical Package 

for Social Science) program (Version 10.5) using 

Completely Randomized Design (CRD). The analysis 

was carried out by ANOVA test and Dunkan multiple  

ranges test to indicate the differences between means. 

Also Chi-squire test was used to analyze sheet of 

panel tests.  

3. Results  

3.1 Chemical Composition of Milk and Cheese Whey 

Produced from Camel, Sheep and Their Mixtures Milk  

Chemical composition of sheep milk revealed 

higher values for total solids, protein, fat and solids 

not fat compared to that of camel milk and their 

mixtures with sheep milk, while significantly (P < 

0.05) higher ash value was obtained for camel milk 

compared to sheep’s milk. The means of pH of 

camel’s milk was lower compared to that of sheep’s 

milk (Table 1). 

The total solids, protein, fat and ash of whey 

cheeses were significantly (P < 0.05) higher for pure 

camel milk compared to that obtained after addition of 

sheep milk (Table 3).  

3.2 Cheese Yield  

The yield of cheese made from camel’s milk 

(10.67% ± 4.02%) recorded the lowest value (533.33 

± 246.64 grams). Higher yield of cheese from camel 

milk was obtained after addition of different 

percentages of sheep milk. The addition of 25%, 50% 

and 75% sheep’s milk to that of camel’s revealed 

higher yield compared to the of sheep milk (23.53% ± 

5.49%) as shown in Table 2. 

 

Table 1  Chemical content of camels, sheep and their mixture milks.  

Parameters 

Type of milk LS 

Camel’s milk 
Camel’s milk: sheep’s 
milk (75%: 25%) 

Camel’s milk: sheep’s milk
(50%: 50%) 

Camel’s milk: sheep’s 
milk (25%: 75%) 

Sheep’s milk  

Means ± SD Means ± SD Means ± SD Means ± SD Means ± SD  
Total solids (%) 11.39 ± 0.42c 13.26 ± 0.48b 13.61 ± 0.40b 14.58 ± 0.4a 16.42 ± 0.29a ***
Protein (%) 3.05 ± 1.88c 3.31 ± 0.28c 3.58 ± 0.27b 3.78 ± 0.27b 4.64 ± 0.99a ***
Fat (%) 2.66 ± 0.49c 2.98 ± 0.57c 3.65 ± 0.54b 4.02 ± 0.59a 4.66 ± 0.47a ***
Ash (%) 0.99 ± 0.22a 0.68 ± 0.56b 0.49 ± 7.41c 0.73 ± 6.69a 0.65 ± 5.73b ***
S.N.F (%) 7.60 ± 0.68c 8.02 ± 0.95c 9.17 ± 0.52b 9.41 ± 0.31b 11.57 ± 2.43a ***
Density (%) 1.027 ± 2.50c 1.029 ± 2.35c 1.033 ± 1.82b 1.033 ± 1b 1.0417 ± 1.44a ***
pH 6.30 ± 0.30c 6.31 ± 0.23c 6.44 ± 0.18b 6.56 ± 0.13ab 6.59 ± 0.17a ***
a, b, c : Values in the same row bearing different superscript letters are significantly different (P < 0.05).  
L.S = Significant level *** = Significant (p < 0.001) SD = Standard deviation.  
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Table 2  Yield and coagulation time of cheese made from camels, sheep and their mixtures milk  

Type of cheese 
Cheese properties (Means ± SD) 

Yield (%) 
Coagulation time 
(minutes) 

Camel’s milk cheese 10.67 ± 4.02 260.51 ± 7.07 

Camel’s milk: sheep’s milk (75%: 25%) 13.76 ± 1.67 161.66 ± 6.23 

Camel’s milk: sheep’s milk (50%: 50%) 21.33 ± 4.49 140.44 ± 10.27 

Camel’s milk: sheep’s milk (25%: 75%) 26.2 ± 5.37 85.5 ± 7.07 

Sheep’s milk cheese 23.53 ± 5.49 74.25 ± 14.14 

SD = Standard deviation.  
 

Table 3  Chemical content of whey separated from cheeses made from camels, sheep and their mixtures milk  

Parameters 

Type of whey LS 

Camel’s milk 
Camel’s milk: sheep’s 
milk (75%: 25% ) 

Camel’s milk: sheep’s milk
(50%: 50%) 

Camel’s milk: sheep’s 
Milk (25%: 75%) 

Sheep’s 
milk 

 

Means ± SD Means ± SD Means± SD Means± SD 
Means ± 
SD 

 

Total solids (%) 5.11 ± 1.99a 4.49 ± 1.65b 3.68 ± 0.75c 4.66 ± 1.71c 
4.92 ± 
1.72b 

*** 

Protein (%) 2.52 ± 0.88a 2.48 ± 1.58b 1.36 ± 1.90c 2.13 ± 1.93ab 
1.53 ± 
1.66c 
 

*** 

Fat (%) 2.27 ± 1.57a 1.86 ± 1.23b 0.64 ± 0.63c 1.16 ± 1.49b 0.36 ± 
0.13d 

*** 

Ash (%) 0.59 ± 0.75a 0.58 ± 0.88ab 0.33 ± 0.77c 0.53 ± 1.28bc 0.57 ± 
1.66b *** 

a, b, c : Values in the same row bearing different superscript letters are significantly different (P < 0.05).  
L.S = Significant level *** = Significant (P < 0.001) SD = Standard deviation.  
 

Table 4  Effect of type of milk on the chemical composition of cheeses made from camels, sheep and their mixtures milk.  

Parameters 

Types of cheeses LS 

Camel’s milk 
Camel’s milk: sheep’s 
milk (75%: 25%) 

Camel’s milk: sheep’s milk 
(50%: 50%) 

Camel’s milk: sheep’s milk 
(25%: 75%) 

Sheep’s 
milk 

 

Means ± SD Means ± SD Means ± SD Means ± SD Means ± SD  

Total solids (%) 44.47 ± 5.07c 46.13 ± 7.57b 48.40 ± 2.79a 47.20 ± 11.58c 
47.83 ± 
3.84b 

***

Protein (%) 16.41 ± 3.60c 17.99 ± 2.66b 21.85 ± 3.87a 21.41 ± 3.98a 
21.78 ± 
5.16a 

***

Fat (%) 16.56 ± 2.95e 18.10 ± 3.78c 21.28 ± 2.28b 22.21 ± 2.23a 
23.08 ± 
3.06a 

***

Ash (%) 1.64 ± 0.38b 1.61 ± 0.79b 1.42 ± 0.53c 1.73 ± 0.70a 1.62 ± 0.84b ***
a, b, c : Values in the same row bearing different superscript letters are significantly different (P < 0.05).  
L.S = Significant level *** = Significant (P < 0.001) SD = Standard deviation.  
 

3.3 Coagulation Time 

The average coagulation time (minutes) of cheese 

made from camel’s milk was 260.51 ± 7.07 minutes. 

The addition of different levels of sheep’s milk to 

camel milk reduced the coagulation time (Table 2). 

Moreover the cheese made from pure sheep milk took 

the shortest time (74.25 ± 14.14 minutes) to coagulate 

(Table 2). 

3.4 Chemical Composition of Cheese Produced from 

Camels, Sheep and Their Mixtures Milk  

There were significant (P < 0.001) differences in 

compositional content between cheeses made from 

different types of milk as shown in Table 4.  

3.5 Titratable Acidity 

The acidity of whey of camel’s cheese revealed 



Effect of Fortifying Camel Milk with Sheep Milk on the Processing Properties,  
Chemical Composition and Acceptability of Cheeses 

 

219

lower value (0.33% ± 0.86%) compared to that made 

from sheep (0.47% ± 0.89%), while the mixture of 

camel and sheep milks revealed intermediate values as 

was shown in Fig. 1. Moreover there were significant 

(P < 0.001) differences in titratable acidity between 

the cheeses made from the different types of milk as 

shown in Fig. 1.  

3.6 Sensory Evaluation 

The cheeses appearance as reported by the panelist 

indicated that there were significant (P < 0.001) 

differences between appearance in the different types 

of cheeses and during storage period (Figs. 2 and 3). 

Similarly there were significant (P < 0.001) 

differences in flavor between the types of cheeses 

produced from camel’s milk: sheep’s milk (25%: 75%) 

and cheese produced from sheep’s milk received the 

highest flavor score compared to cheese made from 

camel’s milk and cheese made from camel’s milk: 

sheep’s milk (75%: 25%) as shown in Figs. 2 and 3. 

Also significant (P < 0.001) differences were found 

for the taste of the cheeses made with different types 

of milk. The most acceptable taste was that of camel’s 

milk: sheep’s milk (50%: 50%) cheese followed by 

camel’s milk: sheep’s milk (75%: 25%) cheese and 

camel’s milk: sheep’s milk (25%: 75%) cheese 

compared to the cheese made from sheep’s milk and 

camel’s milk, respectively (Figs. 2 and 3). The data 

shown in Figs. 2 and 3 showed significant (P < 0.001) 

differences in the texture of the cheeses made from the 

different types of milk during storage period. Cheese 

made from camel milk had a pasty texture according 

to the panelists. However the addition of 50% and 

75% of the sheep’s milk improved cheese texture. The 

data showed significant (P < 0.001) differences in 

saltiness scores for the cheeses made from the 

different types of milk during storage period (Figs. 2 

and 3). The overall acceptability revealed significant 

(P < 0.001) differences among cheeses made from the 

different types of milk during storage period (Figs. 2 

and 3). Moreover the cheeses made from camel’s milk 

after addition of 75% and 50% sheep’s milk were the 

most acceptable compared to those of 100%, 25% and 

0% sheep’s milk. 

4. Discussion  

The data obtained for the chemical composition of 

camel’s milk and sheep’s milk (Table 1) supported the 

previous reports [17, 21]. The present study has 

shown that the Camifloc enzyme was useful in 

processing camel cheese, which supported El Zubeir 

and Jabreel [7] who reported that there was a 

possibility of making cheese from camel milk using 

Camifloc enzyme and that if calcium chloride is added, 

a higher yield can be obtained.  

The cheese yield obtained using camel milk in the 

present study was reported as 10.67% (Table 2) which 

is similar to the finding that obtained 10.5%-11.5% 

[7]. The cheese yield obtained using sheep’s milk was 

reported as 23.53%, which agreed with Wendorff [22] 

who reported that sheep milk have a cheese yield of 

16%-22%. The addition of sheep’s milk to camel’s 

milk at 25% and 50% increased cheese yield to 

13.76% and 21.33%, respectively. Both yields were 

very comparable to those found previously [23]. The 

lower yield obtained from pure camel milk compared 

to that fortified with sheep milk (Table 2) was also in 

accord to the previous findings [7, 17]. The lower 

yield might be due to the higher total solids of the 

whey as more than 50% were found in the cheese 

whey (Table 3). The recovery of dry matter in cheese 

produced from camel milk is limited to about 30% [2]. 

However the higher yield of cheese done after 

addition of sheep milk to that of camel might be due 

to the fact that the fat globules in sheep milk are 

nearly totally incorporated into the casein network 

during the clotting process. The interactions of the fat 

globule and protein influence the structure of the curd 

and the cheese yield [24, 25].  

Whey obtained from camel’s milk cheese contained 

higher content of fat, total solids and ash (Table 3). 

The composition of camel whey is characterized by  
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higher total solids than cow’s milk, and the recovery 

of dry matter increases to about 50% for cow’s milk 

and 68% for sheep’s milk under similar manufacturing 

conditions [2]. This could be also explained by the 

whiter color of the whey [2, 7]. 

The higher fat content in some of the cheeses’ whey 

might be due to the smaller size of fat globules and the 

fragility of the casein micelle network [2]. Whey 

obtained from cheese made from camel’s milk: 

sheep’s milk (50%: 50%) contained the lowest content 

of protein, total solids and ash compared to other 

types (Table 3). This showed an increase in the 

content of the solids being held in the clot. Sheep 

whey generally has 10%-15% more solids than cow 

and goat whey [26]. 

The present study has shown the relationship 

between increased yields and reduced coagulation 

time (Table 2). The addition of 50% sheep’s milk to 

that of camel’s reduced the coagulation time to about 

46.15%. The fortifying camel milk with sheep’s milk 

at levels of 10% reduced the coagulation time by 

about 30% [2]. Moreover the fortifying camel milk 

with sheep’s milk at levels of 10 to 50 percent has a 

beneficial effect on coagulation and draining [12]. The 

limited ability of camel milk to be coagulated by 

enzymes is probably due to the composition of casein 

micelles as the kappa casein, representing the micellar 

fraction which reacts with the clotting enzymes, has 

different electro-potential from cow’s milk, which 

causes lower electrophoretic mobility [4]. The low 

content of kappa-casein and its ratio to total proteins 

and the lack of ß-lactoglobulins are the main factors 

that limit cheese making performances from camel 

milk [9]. On the other hand, the addition of calcium 

chloride prior to rennet resulted in a reduction in 

clotting time and improvement in cheese properties [1, 

7]. 

Table 4 showed the effect of various mixing of 

camel and sheep milk on the chemical composition of 

the cheeses. The total solids of camel milk cheese 

present in this study (44.47% ± 5.07%) was in 

agreement with that reported by Khan et al. [14] who 

found 44.36% ± 3.433% when preparing cheese from 

camel milk by using starter culture. The few rare 

cheeses made from camel milk seem to have the 

characteristics of perishable fresh cheese with high 

moisture content [2]. The highest percentage of 

protein was reported for the camel’s milk: sheep’s 

milk (50%: 50%) cheese (21.85% ± 3.87%) and the 

lowest was the camel’s milk cheese (16.41% ± 

3.60%). This was in agreement with that reported by 

Ahmed and El Zubeir [8] who found 16.12% ± 0.71%. 

However it was found as 21.30% ± 0.638% and 17.67 

± 1.528% when preparing cheese from camel milk 

using starter culture and acidification, respectively 

[14]. The protein contents in cheese made from 

mixture milks were higher than the protein content in 

camel milk cheese. Sheep’s milk mixed with camel’s 

milk at a 50%: 50% ratio raised the protein content of 

cheese. On the other hands, camel milk is considered a 

useful component of the diet for individuals that show 

allergic reactions to the protein fraction of cow, ewe 

or goat milk, as camel milk does not contain 

ß-lactoglobulin and the content of alpha-casein is 

much lower than in milk of other herbivores 

mentioned [27, 28]. Significant differences were 

reported in the fat content among the five types of 

cheeses (Table 4). The fat content of camel milk 

cheese obtained in this study was 16.56% ± 2.95%. It 

was 16.34% ± 0.19% when preparing cheese from 

camel milk using different salt levels [8], and 16.50% 

±1.3% when preparing cheese from camel milk using 

acidification [14]. The addition of 25% and 50% 

sheep’s milk to camel’s revealed fat content of 

18.10% ± 3.78% and 21.28% ± 2.28%, respectively. 

The ash content of camel milk cheese found in this 

study was 1.64 ± 0.38%, this comparable with 1.74 ± 

0.09% when preparing cheese from camel milk by 

using different salt levels [8]. Similarly 1.53% ± 

0.577% and 2.99% ± 1.181% were found when 

preparing cheese from camel milk using starter culture 

and acidification, respectively [14]. The ash content of 
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soft unripened cheese made from camel milk was 

2.15% ± 0.14% [5].  

Data given in Fig. 1 showed that the titratable 

acidity of the milk, whey and cheese revealed 

significant (P < 0.001) differences between different 

types of milk. The highest values of the acidity were 

obtained for sheep and the lowest values were 

obtained for camel. Similar increases in the acidity of 

camel cheese were reported before [7, 8]. This could 

be probably due to growth of lactic acid bacteria in the 

cheese. The acidity development is accelerated after 

adding 10% sheep’s milk, which reduces the buffering 

capacity of the mix compared with camel milk alone 

[2]. The lower levels of camel milk acidity might be 

due to presence of the antimicrobial agents in the 

camel milk [29]. 

The result of the sensory evaluation revealed that 

appearance, texture, flavor, taste and the overall 

acceptability of cheeses made during the present study 

were affected by different types of cheeses and storage 

period (Figs. 2 and 3). Cheeses appearance was 

affected by different types of cheeses and storage 

period, where the appearance of cheese was 

acceptable in all cheeses. The flavor of cheese was 

more intense for cheese made from mixtures camel’s 

milk: sheep’s milk (25%: 75%) and sheep’s milk 

cheese than the other types. This was in consistent 

with the report that sheep milk cheese has a strong 

aroma, with a strong flavor and a good after taste [30]. 

It was found that cheese from pure ewe’s milk 

received higher scores for body, texture, flavor and 

total organoleptic quality than cheese from other milks 

[31]. 

The taste of cheese was acid in cheese made from 

camel’s milk: sheep’s milk (50%: 50%). This was the 

most acceptable taste compared to the other types; the 

cause of this might be due to the cheese made from 

ewe’s milk seems to be less susceptible to bitterness 

[32]. Ewes’ milk cheeses have a strong quality and 

authenticity image and their traditional character plays 

a positive role on the consumers market [33]. On the 

other hand, the smooth texture and sharp taste of the 

camel milk curd were well liked by panelists. It was 

concluded that cheese made from camel milk could be 

accepted by consumers in Sudan, provided that 

suitable salt concentration (1.0%) was added [8]. The 

somewhat chalky structure is probably a result of the 

reduced fat content of the cheese because of high fat 

losses in the whey and the weak water-binding 

capacity of camel milk curd (Tables 3 and 4). The 

sensory profile of soft camel cheese is very similar to 

that of low-fat soft cheese made from cow’s milk [10].  

The texture of cheese was pasty in the cheese made 

from camel’s milk and camel’s milk: sheep’s milk 

(75%: 25%), the general sensory features of camel 

milk cheese are light, soft coagulum with a moist 

paste [7]. The texture of cheese was slightly harsh in 

sheep’s milk cheese and camel’s milk: sheep’s milk 

(25%: 75%), slightly smooth in camel’s milk: sheep’s 

milk (50%: 50%) cheese (Figs. 2 and 3). El Zubeir 

and Jabreel [7] reported that some panelists, when 

asked to judge on the quality of camel cheese noticed 

a harsh or rough body texture. Similar observations 

were reported previously attributed this to the reduced 

fat content of the cheese, because of high fat losses in 

the whey and the weak binding capacity of camel milk 

curd [2]. The data in Table 3 and 4 also confirmed this 

assumption. 

It is clear that the addition of sheep’s milk by 50% 

lead to improve the texture in cheese made from 

camel’s and sheep’s milk. These results confirmed the 

report that curd firmness, measured by empirical and 

instrumental methods, was doubled after adding only 

10% sheep’s milk to camel milk [2]. 

All cheeses were reported as salty, which might be 

due to the addition of calcium chloride [2, 8]. 

Moreover it was recommended that when the 

Camifloc was used for making cheese from camel 

milk with addition of calcium chloride the rate of 

salting should be reduced, and further drainage and 

storage of the cheese should be done [7]. 

The cheese made from camel’s milk: sheep’s milk 



Effect of Fortifying Camel Milk with Sheep Milk on the Processing Properties,  
Chemical Composition and Acceptability of Cheeses 

 

225

(25%: 75%) and camel’s milk: sheep’s milk (50%: 

50%) was the most acceptable followed by sheep’s 

milk cheese, camel’s milk: sheep’s milk (75%: 25%) 

cheese and camel’s milk cheese. It was reported 

before that the camel cheese was highly satisfactory, 

with the smooth texture, sharp taste and intense acid 

flavor. These supported previous work [7, 8, 11, 12, 

23]. From the results, it was clear that in general; the 

panelists gave lower sensory scores for cheese made 

from 75% camel’s milk: 25% sheep’s milk and 

camel’s milk cheese compared to highest scores for 

25% camel’s milk: 75% sheep’s milk cheese and 50% 

camel’s milk: 50% sheep’s milk cheese.  

5. Conclusion 

The present study concluded that fortifying sheep’s 

milk with camel’s milk improved the processing 

properties of camel milk for cheese making. The 

mixing process made significant differences in the 

types of blended milk in all properties (improves 

clotting time, curd firmness and reduce curd draining 

with comparable yield and shelf life). The sheep’s 

milk can be added to camel milk at rates of 50% and 

75%. This may be a solution for proper utilization and 

preservation of both camel and sheep milk. However 

further research should be conducted to study the 

effect of mixing sheep’s milk with camel milk on the 

mechanism of camel milk coagulation. 
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