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ABSTRACT  
 

 In Egypt, white soft cheese is one of the most important dairy products and recently, white cheese made 
using different fats has become widespread in all markets. To figure out the safety of these fats, fourteen 
samples of white soft cheese were collected from Cairo markets and categorized into four groups according to 
their collecting source as small producers, vendors, supermarkets and cheese factories. Cheese fat content, 
Peroxide Value, Acid Value and Iodine Value were determined and compared with experimentally prepared 
white soft cheese (control sample), also, cheese sterols were qualitatively identified. The results showed that 
vendors white soft cheese contained the highest fat content ranged  (35 - 51%), and highest Acid Value ranged  
(0.3-2.5 mg/g), while the lowest acid value (0.4–0.6 mg/g) presented with factories cheese. The Peroxide value 
of white soft cheese from the supermarkets reached 24 and 26 meq. /kg. Fatty acids profile of marketed white 
cheese compared with the control was also discussed. 
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Introduction 
 

Although cheeses are popular dairy products many questions raised about their fat contents and the 
effects of saturated fatty acids (SFAs) and cholesterol (high in milk fat) on coronary disease, that caused many 
consumers to limit their consumption of cheeses (Yu and Hammond, 2000). Saturated fatty acids (SFA) are 
major dietary constituents that raise plasma concentrations of total cholesterol and LDL cholesterol in humans, 
but not all saturated fatty acids are equivalent regarding their effects on serum lipoproteins and apolipoproteins 
and approximately 59% of the major fatty acids in milk are not hypercholesterolemic such as: 1) short-chain 
saturated fatty acids (butyric, caproic, caprylic and capric); 2) stearic acid; 3) monounsaturated fatty acids 
(palmitoleic, oleic); 4) polyunsaturated fatty acids (linoleic, linolenic) (Berner, 1993). Monounsaturated fatty 
acids and polyunsaturated fatty acids have protective effect against the risk of cardiovascular disease. The 
consumption of foods containing balanced ratio of n-6/n-3 (omega-6/omega-3) essential fatty acids is extremely 
important and can reduce the risk of developing different types of cancer, cardiovascular diseases, immune 
system disorders (Naydenova et al., 2010). The optimal ratio of n-6/n-3 is proposed to range from 5 to 10 
(Shahidi, 2005).White cheese made with different fats has become widespread in all markets and used fats 
depending on the cheese producers. So, fat extracted from the collected cheese samples was investigated in 
order to figure out the safety of cheese as an edible food through the different analysis. 

 

Materials and Methods 
 

Fourteen samples of white soft cheese were collected from Cairo markets and categorized into four 
groups according to their collecting source as follow: Group-1, from small producers (5 samples), Group-2, 
from vendors (5 samples), Group-3, from supermarkets (2 samples), Group-4, from cheese factories (2 
samples).Buffalo’s milk retentate was obtained from Dairy Industry Unit, Animal Production Research Institute, 
Ministry of Agriculture, Cairo, Egypt. The composition of the retentate was 29.2% total solids, fat 15.5 %, total 
protein 12 % and pH was 6.7.Microbial rennet Mucormehiei was obtained from Novo, Denmark. Highly pure 
grade solvents and chemicals were used. 

 
Preparation of control cheese 

Milk retentate was salted to a concentration of 3% NaCl, pasteurized at 73°C for 15 sec, the curd was 
hold at 40°C for 30 min in plastic containers after adding the rennet (9 g/100 kg). Three replicates were prepared 
for further analysis. 
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Cheese analysis  
Fat content was determined according to Ling (1963), peroxide value (PV), acid value (AV) and iodine 

value (IV) were determined according to AOCS (1996), Cd 3d-63, Cc 18-80 and Cd 8-53 respectively. All 
samples were analyzed in triplicate. 
 
Analysis of fatty acids  

Cheese samples were dried overnight at room temperature, fat was extracted according to Rose Gottlieb 
by soaking the dried cheese in n- hexane and the solvent was filtered and evaporated using vacuum rotary 
evaporator. Extracted fat was methylated according to Luddy et al. (1960) and the components of fatty acids 
methyl esters were identified using Gas Chromatograph apparatus (GC). GC analyses was performed on a 
Perkin Elmer Auto System XL chromatograph equipped with flame ionization detector (FID) under the 
following conditions: Separation was done on Fused silica capillary column ZB-Wax (60 m x 0.32 mm i.d), 
oven temperature was maintained initially at 50°C, held at 50°C for 2 min and programmed from 50 to 220°C, 
at rate 4°C/min, held at 220°C for 30 min., Injector temp., 230 °C, detector temp. 250°C, Carrier gas: Helium, 
flow rate 1 ml/min. The identification of the peaks was achieved by retention times and by comparing them with 
authentic standards analyzed under the same conditions. Peak areas of triplicate injections were measured with a 
HP computing integrator and the fatty acids content were calculated as the percentage of total fatty acids (FA 
%). 
  
Identification of sterol content 

Cheese fat was extracted according to Contarini et al. (2002) as follows: 30 gm cheese sample, 15 ml 
of NH3 (25%) and 50 ml of ethanol (96%). Three extractions were performed with a mixture of 
diethyl/petroleum ether (1:1) using 250, 150 and 150 ml respectively. The solvent phase was filtered through 
anhydrous Na2SO4 and evaporated under vacuum. Extracted fat were saponified using alcoholic KOH as 
follows: 10 mol/L potassium hydroxide was added to one gram of fat ethanolic solution and refluxed for 30 min. 
After cooling, 5 ml of distilled water and 10 ml of n-hexane were added and intensively shaken for 20 min. The 
organic layer containing the unsaponifable matter was separated, washed with distilled water to the neutral 
reaction and dried over sodium sulphate anhydrous. The hexane solution was directly analyzed by Agilent 
Technologies 6890N Network gas chromatography instrument was used under the following conditions: 
Separation was done on an Agilent 1091J HP- 55% phenyl methyl siloxane capillary column 30.0 m x 320m x 
0.25m, nominal flow 1.5 ml / min. with average velocity 36 cm / sec. and pressure 13.5 psi., column 
temperature was 325C with temperature programming: Initial temperature 250C with initial time 1 min. to 
325C, with maximum 25 min. total time. Injection temperature 250C, back inlet, with split ratio 10:1, split 
flow 15ml / min. Nitrogen as carrier gas with flow rate 18.8 ml / min., flame ionization detector temperature 
300C, hydrogen flow rate 30 ml / min. and air flow rate 250 ml / min. Borkovcova et al. (2009) 

 
Statistical Analysis 

Statistical analysis of experimental data was performed by analysis of variance (ANOVA) producers 
using SAS PROC GLM/STAT (SAS, 2004). Differences among means were identified using Duncan multiple 
range test.  

 

Results and Discussion 
 

Fat content of white soft cheese marketed in Cairo compared with the control is shown in Table 
(1).Vendors white soft cheese contained the highest fat content ranged (35 - 51%), followed by small producers 
(30 - 43%), supermarkets white soft cheese (18.8 – 38.3%) then cheese factories (14.8 - 30.5%) with significant 
differences (P ≤ 0.05) within same group, between groups and with control sample.  
 
Table 1: Fat content (%) of white soft cheese collected from Cairo markets compared with control cheese sample 

Cheese Samples 

Group-1 (Small producers) Group-2 (vendors) Group-3 (supermarkets) Group-4 (cheese factories) Control 

41.0Aa ± 0.4 41.00Ac±1.0 18.75Cb ± 0.250 30.5Ba ± 0.35  

 

14.41±0.38 

43.0Aa ± 2.00 36.0Cd ±0.5 38.33Ba± 1.154 14.75Db ± 0.3 
41.50Aa ±0.5 35.25Bd ± 1.25   

32.25Bb ±1.75 47.5Ab± 0.5   

30.25Bb ±0.75 51.50Aa± 0.6   

 (32.3 -43.0)* (35. 3–51.5)* (18.8-38.3)* (14.8-30.5)*  

* (Data range)  
Data are mean values ± Standard Deviation, data obtained from three independent measurements. Different letters within the same column 
and row are significantly different (P≤ 0.05). 
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These differences could be attributed to the use of higher percentage of cheaper fat in cheese manufacture to 
replace milk fat. Similar results were reported by Genina (2008).  

Table (2) shows the degree of oxidative rancidity occurred in fat of different white soft cheese samples 
(Peroxide value, PV). The (PV) of supermarkets white soft cheese reached 24 and 26 meq./kg, two cheese 
samples from small producers reached (12.1 and 13.2meq./kg) respectively, while only one sample from 
vendors (13.8meq./kg) exceed the value of 10 meq./ kg, which must not be exceeded for edible fats and oils 
according to Codex-STAN 210, 211 (1999). These differences might be due to the kind and quality of fat source 
in addition to cheese manufacturing processing such as heating, handling and storage temperature. These results 
are partially in agreement with those obtained by Metry (2010).  
 
Table 2: Peroxide Value (meq/kg) of white soft cheese collected from Cairo markets compared with control cheese. 

Cheese Samples 

Group-1  (Small producers) Group-2  vendors) Group-3 (supermarkets) Group-4  (cheese factories) Control 

10.10Cb ± 0.3 13.833Ba± 0.685 26.35A a ± 1.08 5.076D b ± 0.43 

5.24± 0.36 

12.153Ba ± 0.105 10.136C b ± 0.005 24.143Ab ± 0.285 6.413D a ± 0.0 

13.103 A a ± 0.215 7.976Bc ± 0.975   

8.54Ac ± 0.240 4.513Bd ± 0.405   

9.00Ac ± 0.10 5.07 Bd ±0.605   

(9.0 – 13.1)* (4.5 – 13.8)* (24.1 – 26.3)* (5.1 – 6.4)*  

* (Data range) 
Data are mean values ± Standard Deviation, data obtained from three independent measurements. Different letters within the same column 
and row are significantly different (P≤ 0.05). 
 

The amount of free fatty acids liberated in fat (Acid value) of different white soft cheese samples is shown in 
Table (3). The acid value of marketed white cheese was significantly different (P≤ 0.05) among all cheese 
samples within same group and between the different groups compared with control sample. The vendors white 
cheese had the highest acid value ranged (0.3-2.5 mg/g), while the lowest (0.4–0.6 mg/g) presented with 
factories cheese. White soft cheese from Small producers and supermarkets had moderate acid values compared 
with the control. Gulla and  Waghray (2012) reported that the lower acid value express better product. 
 
Table 3: Acid Value (mg/g) of white soft cheese collected from Cairo markets compared with the control. 

Cheese Samples 

Group-1 (Small producers) Group-2 (vendors) Group-3 (supermarkets) Group-4 (cheese factory) Control 

0.383Cd ± 0.059 0.29Dd ± 0.049 1.121Ab± 0.038 0.578Ba ± 0.01  
 
 
1.03 ± 0.002 

0.457Cd ± 0.003 2.529Aa ± 0.029 1.701Ba± 0.066 0.356Db ± 0.03 

0.181Bc ± 0.042 2.072Ab ± 0.057   
1.458Ab ± 0.008 0.652Bc ± 0.15   

1.722Aa ± 0.066 0.597Bc ± 0.112   

(0.18- 1.72)* (0.29 – 2.52)* (1.12 – 1.7)* (0.35 – 0.57)*  

* (Data range) 
Data are mean values ± Standard Deviation, data obtained from three independent measurements. Different letters within the same column 
and row are significantly different (P≤ 0.05). 

 
The degree of unsaturation in fat (iodine value) of different white soft cheese is shown in Table (4). White soft 
cheese collected from small producers and cheese factories had the highest iodine values range, followed by 
vendors, while, cheese from supermarkets had the lowest range compared with the control. Iodine values of 
marketed white cheeses were significantly different in the same group and between groups. Control cheese has 
the lowest iodine value because milk fat contains more than 70 % saturated fatty acids. 
 
Table 4: Iodine Value (g/100g) of white soft cheese collected from Cairo markets compared with control cheese. 

Cheese Samples 

Group-1 (Small producers) Group-2 (vendors) Group-3 (supermarkets) Group-4  (cheese factory) Control 

43.217 Bb±0.144 46.95Aa ±0.76 28.044Cb ±0.439 49.45Aa ± 0.762  
 
 
27.687± 0.92 

47.424Aa ± 0.679 40.612Bb± 0.201 31.933 Da±0.759 33.094Cb ± 0.2 

47.652Aa ± 0.543 38.118Bc ± 2.35   

40.845Bc± 0.367 45.994Aa±1.038   

39.943Bc± 0.15 45.828 Aa ±0.02   

(39.9 - 47.7)* (38.1 - 46.9)* (28.0 - 31.9)* (33.1 - 49.5)*  

* (Data range) 
Data are mean values ± Standard Deviation, data obtained from three independent measurements. Different letters within the same column 
and row are significantly different (P≤ 0.05). 
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Fatty acid composition 
Fatty acids composition of marketed white soft cheese (Groups-1-4) compared with the control cheese 

is illustrated in Table (5). It could be noticed that short -chain saturated fatty acids was presented as Caprylic 
acid only in two samples from (vendors and cheese factories). Medium-chain saturated fatty acids (Lauric and 
Palmitoleic acid) were found with different concentrations in some samples, while Myristic and Palmitic acid 
were presented in all cheese samples with different concentrations between the groups and within same group. 
One sample of white factories cheese contained higher concentration of Myristic acid compared with the 
control. It could be due to the percent of milk fat used in cheese manufacture which is a major source of myristic 
acid (Zock et al., 1994). In addition to, the composition of the original milk fat is generally can vary according 
to nutritional, genetic and physiological factors and during the cheese making process is modified differently 
depending on the technological process used (Lucas et al., 2006). 

 
 Table 5: Fatty acid composition (as % of total fatty acids) white soft cheese collected from Cairo markets compared with control cheese. 

Fatty acids 
 

Group-1 
(Small producers) 

Group-2 
( vendors) 

Group-3 
(supermarkets) 

Group-4 
( cheese 

factories) 
Control 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

C6:0 1.65 0.85 5.53 3.04 9.51 3.44 5.29 11.79 0.83 0.43 10.35 4.21 0.34 - - 

C8:0 
(Caprylic 

acid) 
- - - - - 0.29 - - - - - - 0.75 - - 

C10:0 - - - - - - - - - - - 1.38 - 2.68 - 

C12:0 
(Lauric 
acid) 

- - - 7.29 5.61 - 6.50 4.42 0.59 - 2.32 2.24 - 3.81 2.24 

C14:0 
(Myristic 

acid) 
0.25 - 1.06 3.29 2.37 1.61 2.68 1.31 2.04 0.13 10.31 11.17 3.41 14.27 13.55 

C14:1 - - - - - - - - - - - - - 1.23 - 
C15:0 - - - - - - - - - - 1.30 2.10 - - - 
C16:0 

(Palmitic 
acid) 

50.24 49.31 38.65 19.78 31.96 40.12 32.48 34.93 17.94 38.11 28.02 34.8 36.40 33.58 35.92 

C16:1 
(Palmitoleic 

acid) 
- 0.31 0.18 9.76 0.26 0.14 - - - 0.25 2.96 2.46 - 1.79 1.88 

C18:0 
(Stearic 

acid) 
2.53 3.75 10.88 7.57 5.06 5.53 4.86 5.10 9.75 6.80 8.40 - 2.76 22.40 23.11 

C18:1n9t 
(Oleic acid) 

34.23 34.10 28.25 28.7 26.50 37.84 35.16 29.39 47.72 32.76 26.61 12.44 29.02 16.56 19.17 

C18:1n9c 
(Oleic acid) 

7.49 7.76 8.02 9.40 5.77 8.26 7.92 5.85 6.65 6.46 1.69 25.40 21.38 1.66 2.44 

C18:2n6t 
(Linoleic 

acid) 
0.20 0.32 2.15 8.19 3.10 0.29 - - 12.29 2.25 1.02 0.61 0.41 0.80 0.43 

C18:2n6c 
(Linoleic 

acid) 
0.20 0.31 0.27 - 0.32 0.35 0.62 0.31 0.33 2.86 0.55 1.24 0.95 - 0.30 

C20:0 0.24 0.41 0.16 0.22 2.96 0.51 0.27 0.46 0.28 0.97 0.39 0.21 1.80 0.08 0.08 
C18:3n6 0.46 0.32 1.67 0.13 4.48 0.14 0.24 0.27 0.30 0.37 1.66 0.17 0.25 0.40 0.23 

C18:3n3(α-
Linoleic 

acid) 
- 1.46 2.52 1.29 1.00 0.24 0.92 3.02 - - 2.37 - 0.45 0.04 0.12 

C22:0 2.53 1.46 0.64 1.34 1.09 1.25 3.05 3.14 1.27 8.60 2.05 1.61 2.08 0.69 0.52 
Saturated 
fatty acids 

(SFA) 
57.44 55.78 56.92 42.53 58.56 52.75 55.13 61.15 32.7 55.04 63.14 57.72 47.54 77.51 75.42 

Unsaturated 
fatty acids 
(USFA) 

42.58 44.58 43.06 57.47 41.43 47.26 44.86 38.84 67.29 44.95 36.86 42.32 52.46 22.48 24.57 

Mono-
unsaturated 
fatty acids 
(MUFA) 

41.72 42.17 36.45 47.86 32.53 46.24 43.08 35.24 54.37 39.47 31.26 40.3 50.4 21.24 23.49 

Poly-
unsaturated 
fatty acids 
(PUFA) 

0.86 2.41 6.61 9.61 8.90 1.02 1.78 3.60 12.92 5.48 5.60 2.02 2.06 1.24 1.08 

Total n-6 0.86 0.95 4.09 8.32 7.90 0.78 0.86 0.58 12.92 5.48 3.23 2.02 1.61 1.60 0.96 
Total n-3 0 1.46 2.52 1.29 1.00 0.24 0.92 3.02 - - 2.37 - 0.45 0.04 0.12 
PUFAn-

6/n-3 
0 1:1.54 1:0.62 1:0.16 1:0.13 1:0.31 1:1.11 1:5.26 - - 1:0.74 - 1:0.28 1:0.025 1:.0.13 

SFA/USFA 1.35 1.25 1.32 0.74 1.41 1.12 1.23 1.57 0.49 1.22 1.71 1.36 0.91 3.45 3.07 
 

The highest stearic acid (%) was found in white soft cheese from cheese factories ranged (2.76 - 22.4%), 
followed by supermarkets(0 – 8.4%), small producers (2.53 -10.88 %) and vendors (4.86 - 9.75 %), while stearic 
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acid in the control reached (23.11%).Small producers white soft cheese had the lowest saturated fatty acids 
ranged (42.53- 58.56%), followed by vendors (32.7 - 61.15%) , then supermarkets cheese (57.72 - 63.14%)and 
factories cheese had the highest range (47.54 - 77.51%), only one sample was higher than the control (75.42 %). 
Palmitic acid was the main saturated fatty acids in marketed cheese with different concentrations between group 
and within the same group, ranged (19.7 – 50.2 %) for small producers white soft cheese, (17.9 – 40.1%) for 
vendors, (28 – 34.8%), for supermarkets and (33.5 – 36.4%) for factories cheese, while, (35.92%) for the 
control. 

The vendors white soft cheese had the highest unsaturated fatty acids ranged (38.8 - 67.3%), followed by 
small producers (41.4- 57.5%), factories cheese (22.5 -52.5%) and supermarkets cheese (36.9 - 42.3%), while 
the control had the lowest concentrations of unsaturated fatty acids (24.57%). 

Oleic acid was the main unsaturated fatty acids in marketed white soft cheese (except very few samples) 
with different concentrations within same group ranged (32 – 46%) for small producers, (28 – 54%) for vendors, 
(28.3 - 37.8%) for supermarkets cheese and (18.2 – 40.4%) for factories cheese, while, (21.51%) for the control. 

Trans form of oleic acid was found in high percentage with all collected marketed cheese and the control. 
Brown (2006) reported that trans fatty acids are produced naturally in the rumen stomach. Trans fatty acids are 
formed when vegetable oils high in polyunsaturated fatty acids are converted into solid fats; a process known as 
partial hydrogenation (IFST., 2007). During hydrogenation process a migration of the double bonds occurs, and 
natural cis double bonds are isomerized in part to the trans form. A variety of so-called “iso-oleic” and “iso-
linoleic” acids arise from positional and geometrical isomerization, that trans fatty acids (TFA) may constitute 
20-40% of the total fatty acids of margarine and shortenings (Shahidi, 2005). 

Table (5) showed the ratio of n-6/n-3 fatty acids in marketed white soft cheese compared with the control. It 
could be noticed that the ratio of n-6/n-3 fatty acids ranged (1:0.62 – 1: 1.5) for small producers white cheese, 
(1: 0.3 – 1: 5.3) for vendors, (0 – 1: 0.74) for supermarkets, (1:03 – 1:0.28) for cheese factories, while for the 
control the ratio was (1:.0.13). 

Naydenova et al. (2010) mentioned that lower ratio of in omega-6/omega-3 fatty acids is more desirable in 
reducing the risk of the chronic diseases of high prevalence in Western societies, as well as in the developing 
countries and the optimal for a healthy diet is in the range of 1:1 to 2-5:1and above 5 represent health risk. 
While, Deckelbaum and Calder (2010) concluded that extremely low intakes of omega-6/omega-3 fatty acids 
can be harmful. 

 
Determination of sterol content 

 Qualitative sterol content of white soft cheese collected from different Cairo markets compared with 
control cheese is shown in Table (6). 

It could be noticed that the only sterol was detected in the control cheese (prepared using milk retentate only) 
is cholesterol. This result is in agreement with those obtained by Sheppard et al. (1985) who reported that milk 
fat contains mainly cholesterol and no significant amount of plant sterols, while, vegetable oils contain little or 
no native cholesterol.  
 
Table 6: Qualitative sterol content of white soft cheese collected from Cairo markets compared with control cheese 

 
Cheese Samples 

Type of sterol 
Cholesterol β-sitosterol Stigmasterol 

Group-1 

(Small producers) 

1 ++ ++++ - 

2 - ++++++ - 

3 - ++++++ - 

4 +++ +++ - 

5 - ++++++ - 

Group-2 

(vendors) 

6 ++++ ++ - 

7 ++++ ++ + 

8 - +++++ - 

9 - +++++ + 

10 ++ ++++ - 

Group-3 
(supermarkets) 

11 +++++ + - 

12 +++++ + - 

Group-4 
(cheese factory) 

 

13 ++++ ++ - 

14 ++++++ - - 

Control ++++++ - - 

(-) not detected  

Small producers and vendors white soft cheese contained β-sitosterol as the main plant sterol with cholesterol 
detection in some cheese samples. So, these cheese groups could be prepared using milk / vegetable oils mixture 
or vegetable oils only. In contrarily with supermarkets and factories cheese the main sterol was the cholesterol 
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and followed by β-sitosterol. These samples could be prepared using a mixture of milk powder or milk retentate 
and palm oil, while sample (14) was prepared from milk only. These results were confirmed by the similarity of 
fatty acid concentration between sample (14) and the control. It could be noticed that stigmasterol was present in 
two samples only from the vendorsthis could be due to the type of vegetable oil used for manufacturing the 
cheese. Borkovcova et al. (2009) mentioned that sterol patterns vary with vegetable oil type i.e. the ratio of the 
three major plant sterols, β-sitosterol, stigmasterol and campesterol would be different for different oils.  

 
Conclusion 
 
 Most of the white soft cheese collected from Cairo markets in prepared from vegetable oils only or mixture 

of vegetable oil and milk.  
 Some of factories cheese manufactured using only milk was found to be the most expensive samples.  
 Most collected white soft cheese contained saturated fatty acids as the major percentage (mainly as palmitic 

acid) except factories cheese samples contained lower concentrations than control cheese. While, the 
unsaturated fatty acid concentrations were higher than control cheese.  

 Although vendors white soft cheese was the cheapest cheese in Cairo markets it contains the highest fat 
content (around 50%), could be due to the fat used. 

 Manufacture process and storage condition have affected the oxidative stability of cheese fat which was 
reflected in Peroxide Value. 

 More study should be done to determine the secondary oxidation products (ex. Anisidine value) which will 
help to verify the status of the starting fat. 
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