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ABSTRACT 
 

The aim is to investigate the production of cast 

Feta cheese low in energy by partial or full re-

placement of milk fat and NaCl using, in order 

maltodextrin as a fat replacer and KCL as a salting 

substitute. 

Cast Feta cheese was made using skimmed 

milk powder which was arithmetically mixed with 

dried milk protein concentrate and reconstituted to 

form total solids of 21% and12% protein. In the 

base of full cream cheese, the fat was adjusted to 

16% using butter oil (the control). For other treat-

ments, butter oil was replaced with maltodextrin at 

the level of nil, 25, 50, 75 or 100%. All formulas 

were heat treated and homogenized then cooled to 

the suitable renneting temperature. Salted to 2.5% 

NaCl, whether alone or replaced with KCl at the 

level of nil, 25, 50 or 75%. Glucono delta lactone 

was added at the level of 2.5% then rennet solu-

tion was added at the rate of 2 ml /10 Kg pre-

cheese, which was packaged into plastic contain-

ers and incubated at 40o C for the complete coagu-

lation. All cheese containers were cold stored at 5o 

C for 3 months.  

The proportional fat replacement with malto-

dextrin led to gradual reduction in the dry matter 

(DM) and ash contents of resultant cheese. The 

repining indices; titratable acidity, water soluble 

nitrogen (WSN) on total nitrogen (TN) and non-

protein nitrogen / TN contents were increased as 

the fat replacement increased. Hardness, chewi-

ness and gumminess of cheese increased while 

cohesiveness decreased. Total bacterial count 

(TBC) increased while, yeasts and molds (Y&M) 

count decreased. All judging scores of cheese 

sensory attributes. The substitution of NaCl with 

KCl in cheese salting heightened the DM and pro-

tein contents.  Cheese hardness was weakened 

while gumminess was strengthened while, de-

creased in TBC and Y&M count. Nevertheless, 

scores of sensory properties were declined by 

NaCl substitution by more than 50%. During 

cheese cold storage period (CSP) TA, WSN\TN 

and NPN\TN contents as well as Y&M count were 

increased while pH value lowered. All texture pa-

rameters and organoleptic attributes, scores of 

cheeses decreased by prolonging the CSP but still 

keeping their acceptable quality until the end of 

experimental CSP. 
 

Keywords: Chemical composition, Repining indi-

ces, Microbiological quality, Texture profile  
 

INTRODUCTUION 
 

Feta is a white soft cheese of high quality, 

manufactured from sheep’s milk or from a mixture 

of sheep’s and goat’s milks, of which the latter 

must not exceed 30% of the total cheese milk ac-

cording to a specific technology, which is dried 

salted, manufactured and stored in brine. The final 

concentration of salt in the cheese mass should be 

~3 g 100 g–1. It has a salty, slightly acid taste, and 

pleasant sensory properties that nowadays have a 

worldwide acceptance. The maximum moisture 

must be 56 g 100 g–1 and the minimum fat on dry 

matter (F/DM) 43 g 100 g–1.  The maturation period 

must be at least 60 days. For many centuries, Feta 

cheese was known only in the Balkan region. 

However, during the 20th century, large Greek 

communities were established in various countries, 

mainly in Australia, USA, Canada and Germany, 

due to mass migration of Greeks, who retained 

their dietary habits. Moreover, during the last 30 

years, new markets for Feta have evolved in the 

Middle East. Since the available quantities of tradi-

tional Feta cheese were not sufficient to meet the 

demand in different parts of the world, attempts 

http://ajs.journals.ekb.eg/
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have been made to substitute sheep’s milk with 

cow’s milk for the manufacture of Feta-type 

cheese. In order to ‘mimic’ the sensory properties 

of traditional Feta cheese, chlorophyll, glucono 

delta lactone (GDL) as well as lipase, were added 

to the cow’s milk before renneting, and the manu-

facturing procedure was modified. However, de-

spite their good quality, cow’s milk brined cheeses 

never acquired the qualities of traditional Feta. 

Some European countries have exported to Middle 

East markets large quantities of brined cheeses 

made with the addition of milk powder, caseinates, 

caseins, whey proteins, or made from ultrafiltrated 

(UF) cow’s milk under the name Feta (Tamime, 

2006). 

Since about four decades, the requirement to 

special foods and rather low calorie dairy products 

industry, e.g., via fat replacement, becomes an 

inevitable consumption demand to face some 

healthy problems.   

The increased affluence in western society has 

resulted in excessive calorie intake, and expert 

panels have recommended reduction in the intake 

of both total and saturated fat (O’Brien and 

O’Connor, 2004). Dietary fat has been shown to 

be associated with an increased risk of obesity, 

atherosclerosis, coronary heart disease, elevated 

blood pressure, and tissue injury diseases associ-

ated with the oxidation of unsaturated fats (Doyle 

and Pariza, 2002). This has created increased 

consumer concern over the implications of dietary 

fat on health, and large increases in the supply, 

and demand for, low-fat foods, including cheese 

(Dexheimer, 1992). However, it is generally 

acknowledged by market experts that the con-

sumption of low- and reduced-fat cheeses re-

mained relatively low (e.g., 8% of total cheese in 

the UK) throughout the 1990s, though some cur-

rent commercial information indicates large in-

creases in the market for low-fat cheese varieties 

(Guinee and McSweeney, 2006).  

On the other hand, sodium intake is known to 

be essential for human health as it is one of the 

main electrolyte components of extracellular fluids. 

It enables the transport of nutrients and contributes 

to the regulation of blood pressure, transfer of in-

tracellular water, regulation of osmotic pressure, 

and transmission of nerve impulses (Cruz et al 

2011). The recommended sodium daily intake is 

2.4 g for healthy adults, which is equivalent to 6 g 

NaCl (Kaplan, 2000).  

However, an excessive dietary sodium intake, 

mostly in industrialized developed countries being 

usually about 5 to 6 times higher than the maxi-

mum recommended daily intake (Drake et al 

2011), which is associated with unhealthy effects, 

such as blood pressure increase with the very like-

ly development of cardiovascular diseases, such 

as heart attack and strokes (Salahdeen and Ala-

da, 2007) stomach cancer and diabetes  or incre-

ment of calcium renal excretion, due to lower calci-

um absorption, which may lead to osteoporosis 

and to incidence of renal calculi (kidney stones) 

(Adeniyi and Fasanmade, 2006). The efficacy of 

reducing sodium intake in lowering blood pressure 

is well established. Due to the aforementioned 

effects, reduction of sodium chloride contents in 

food is one of the  main focuses of attention in the 

European Union, as it is known that the mean daily 

salt intake in the European population ranges from 

8 to 11 g salt/day (3 –5 g of sodium). The Regula-

tion (EC) No. 1924/2006 on nutrition and health 

claims made on foods allows “low sodium/salt,” 

“very low sodium/ salt,” and “sodium-free or salt-

free” labelling for foods containing low salt levels, 

in agreement with the fixed limit. 

       A successful development of low calorie and 

/or low sodium product depends on whether it is 

possible to copy the organoleptical qualities the 

equivalent standard product have. Consequently, it 

is often necessary to develop an entirely new reci-

pe in order to obtain a similar acceptance of the 

low calorie version of the product (El-Sayed et al 

2003). 

For that in view, the present study was aimed 

to experiment the combination between milk fat 

and NaCl substitution for reducing calories and 

sodium ion to find out to what extent they would 

maintain their physical properties and sensory ac-

ceptance. 
 

MATERIALS AND METHODS 

 

1. Materials 

 

Skimmed milk powder (1.25±0.01% fat, 

4±0.03% moisture, 52±0.11% lactose, 36±0.08% 

protein and 8±0.05% ash) was obtained from Valio 

Ltd, Helsinki- Finland. Milk protein concentrate 

(69.8 ± 0.08% protein, 17 ± 0.11% lactose, 

1.4±0.01% fat, 7.2±0.05% ash and 4.6% moisture) 

was obtained from Fonterra Ltd 9Princes Street 

Auckland- NewZeland. Maltodextrin (≤ 0.6 % ash 

and ≤ 0.5 %moisture) was obtained from Tiba 

https://scialert.net/fulltext/?doi=crds.2012.1.5#123248_ja
https://scialert.net/fulltext/?doi=crds.2012.1.5#123248_ja
https://scialert.net/fulltext/?doi=crds.2012.1.5#129017_ja
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Starch, Glucose Manufacturing Co., Al-Salheya Al-

Gadeda, Sharkia, Egypt. Microbial rennet powder 

(Reniplus 2000 IMCU) produced of Caglio Star, 

Proquiga, Spain was purchased from Mohamed 

Seif El-Din Co., for dairy tools, Ramses, Egypt. 

Glucono delta lactone (GDL) was obtained from 

Shandong Kaison Biochemical Co., Ltd, Wulian 

Country, Shandong, China. Dry fine grade sodium 

chloride (NaCl) was obtained from El-Nasr for Salt 

Production Co., Alexandria, Egypt. Food grade 

potassium chloride (KCl) was obtained from Alpha 

Chemik, India, while potassium sorbate was ob-

tained from SJZ Chem-Pharm Co., Ltd. China.  

 
2. Experimental procedure 
 

Preparation of Feta cheese  
 

Feta cheeses were produced according to the 

flow diagram shown in Fig. (1) whereas skim milk 

powder (SMP) was arithmetically mixed with dried 

milk protein concentrate (DMPC) and reconstituted 

with warm tap water at 45oC providing that the final 

formulation should be contained the total solids 

(TS) of 21% and12% protein. In the base of full 

cream Feta cheese, the fat content was adjusted 

to 16% using butter oil (the control). For other 

treatments, butter oil was replaced with maltodex-

trin at the level of nil, 25, 50, 75 or 100%. All for-

mulas were heat treated at 72o C for 2min., at 

which they were homogenized at 200 bar using 

APV Rannie Apparatus. Then they were cooled to 

the suitable renneting temperature (at 40o C). 

Potassium sorbate was added at the level of 

0.015% and salted to 2.5% NaCl, whether alone or 

replaced by KCl at the level of nil, 25, 50 or 75%. 

GDL was added at the level of 2.5% GDL then 

fresh prepared rennet solution was added at the 

rate of 2 ml /10 Kg pre-cheese, which was pack-

aged into plastic containers and incubated at the 

same temperature for the complete coagulation 

(within 30 min.) . All cheese containers were cold 

stored at 5oC for 3 months. Three replicates were 

carried out for each treatment. 
 

3. Analytical methods 
 

Dry matter, fat, total nitrogen, ash and titratable 

acidity (TA) contents were determined according to 

AOAC (2012). The pH values for the produced 

cheese samples were measured using electric pH 

meter "HANNA" with combined glass electrode 

(Electric Instruments Limited) at 20°C after cali-

brating with fresh pH 4.0 and 7.0 standard buffers 

according to the methods of BSI (1990).  The Wa-

ter soluble nitrogen (WSN) was determined ac-

cording to the method described by Ling (1963). 

The textural profile analysis test (TPA) for some 

textural properties (hardness, springiness, cohe-

siveness, gumminess and chewiness) were meas-

ured by LFRA-Texture analyzer (1000) using com-

puter interface software (CNS Farnell, Bore Har-

wood, Hertfordshire, England WD6 1WG) accord-

ing to Bourne (2002). Two-bite compression of 

cylindrical samples of 2.4 cm of diameter and 3.0 

cm of height by an aluminum plate (10 x 9 cm) was 

performed. The compression ratio employed was 

of 20% deformation from the initial height of the 

sample at a rate of 2 mm sec-1. The cheese sam-

ples were left at room temperature (25oC) for 20 

min. prior to testing. Total bacterial count (TBC) 

was enumerated using tryptone glucose yeast agar 

medium at 32°C for 48 h according to APHA 

(1992). Yeasts & Molds were enumerated using 

oxytetracycline glucose yeast extract agar (OGYR 

agar) at 25-27 oC for 4 days according to (APHA, 

1992). Sensorial properties were evaluated by 

regular score panels including the staff members 

of Food Science Department, Faculty of Agricul-

ture, Ain Shams University. Sensory characteristics 

were appearance (5 points), body and texture (5 

points), flavor (5 points) with total score of 15 

points, according to Pearce and Heap (1974). The 

data obtained were exposed to proper statistical 

analysis according to statistical analyses system 

user's guide (SAS, 1996).   
 

RESULTS AND DISCUSSION 
 

1. Chemical composition of cast Feta cheese 
 

Data given in Table (1) reveal that, the re-

placement of fat and/or salt led to significant de-

crease in the DM content of ed resultant cheese. 

Moreover replacing the NaCl with KCl by 25 or 

50% led to obtain the highest DM of all cheese 

samples, while the total replacement of fat with 

maltodextrin led to significantly lowest level of DM. 

The DM content of all experimental cheese sam-

ples are in accordance to the legal standard of 

EOSQ (2005).  

Regarding the protein content, data stated that, 

there were significant differences due to the fat 

and salt replacement. Replacing the fat at the rate 

of 25% led to attain the highest protein level in all 

samples, while the full fat control cheese was as-

sociated with the lowest protein content. The pro-

tein content of cheeses didn’t differ significantly 

after exceeding the 50% fat replacement rate. 

While, replacing 25% of the salt with KCl led to 

obtain the highest significant protein level of all 

cheese samples.  
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Fig. 1. Flow diagram of cast Feta cheese from skimmed milk powder (SMP) and dried milk protein concen-

trate (DMPC) with fat and/or NaCl replacement 

SMP+DMPC+Water 

 

Reconstitution at the level of 21%TS and12% protein at 

45oC 

 

 Fatting to 16% fat using: 

 

Butter oil replacement with maltodextrin at the 

level of 

 

Addition of 0.015% potassium sorbate 

Cooling to renneting temperature (40 oC) 

Homogenization at 200 bar at 72 oC 

 

 

Addition of 2.5% Glucono delta lactone 

 

Salting  to 2.5% using: 

 

 

Filling into 100 g PVC Containers 

 

 

NaCl replacement with KCl at the level of 

 

 

Coagulation within 30 min 

 

keeping in refrigerator at 5oC for 3 months 

 

 

Renneting at 40oC with2 ml/10kg dissolved rennet 

(4g/100 ml) Per 10 

 

Heat treatment at 72 oC/2min 
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Concerning the fat content, the statistical anal-

ysis confirmed that, the differences occurred due 

to the fat replacement were significant. On the oth-

er hand the half replacement of NaCl with KCl was 

associated with the highest fat level compared with 

the control cheese which gained the lowest fat 

content of all experimental cheeses.  

With regard to the ash content, the statistical 

analysis confirmed that the ash contents of chees-

es were increased significantly with the increase in 

fat replacement rates. This could be ascribed es-

sentially to higher ash content of the maltodextrin 

whilst the fat is, indeed ash free. Nevertheless, the 

salt replacement did not cause any significant dif-

ferences in ash contents. This possibly due to that 

the purity and molecular weight of NaCl and KCl 

are near to each other.  

Lactose content of low fat, low salt Feta cheese 

exhibited that, replacing the fat with maltodextrin 

led to increase the lactose content in cheese, while 

the control cheese which was made without fat 

replacement showed the lowest among all chees-

es. Amongst the fat replaced cheeses, the 75% fat 

replaced cheese was characterized with the high-

est lactose level of all experimental cheese sam-

ples, while the cheeses of 25, 50 and 100% fat 

replacement are statistically similar to each other in 

their lactose. With regard to the NaCl salt replace-

ment, data stated that, the 50 % salt replaced 

cheese showed the highest lactose content of all 

samples, while the 75% salt replacement cheese 

was distinguished with the lowest level of lactose. 

 

2. Ripening indices of cast Feta cheese 

 

2.1. Titratable acidity and pH values of cast 

Feta cheese  

 

Data presented in Table (2) revealed that, the 

cast Feta cheese made with the total fat replace-

ment gained the highest Titratable acidity (TA), 

while lower fat replacement ratios with maltodextrin 

led to obtain TA contents similar to the control 

cheese. This could be due to lack in purity of used 

maltodextrin. Moreover, the NaCl salt replacement 

with KCl had no obvious effect on TA% of the ob-

tained cheeses. By prolonging the cold storage 

period, the TA% of all cheese samples was gradu-

ally increased until the end of experimental period, 

likely due to residual carbohydrate fermentation. 

Similar observations were reported by El-batawy 

et al (2004). 

Although, pH values appeared non significant 

responses toward the replacing of cheese fat with 

maltodextrin at the rate of 25% even along the 

studied cold storage period, the increase in the 

replacement ratio led to increase the cheese pH 

value until the level of 75%. However, the total 

replacement of fat with maltodextrin led to obtain 

the lowest significant level of pH value. Moreover, 

the NaCl replacement led to decrease the cheese 

pH value regardless the replacement level. During 

the cold storage, the pH value of all cheeses de-

creased gradually up to the end of the experi-

mental storage period, possibly due to the increase 

in lactic acid due to the growth and activity of the 

remaining lactic acid bacteria. 

 
2.2. Water soluble nitrogen and non-protein 

nitrogen contents of cast Feta cheese  

 
Data given in Table (3) are the water soluble 

nitrogen (WSN) and non-protein nitrogen (NPN) 

contents expressed on total nitrogen (TN) of cast 

Feta cheese.  

The obtained results revealed that addition of 

maltodextrin as a partial replacer of cheese fat had 

no effect on the WSN/TN of cheese samples, while 

the totally fat replaced cheese expressed highest 

significant level of the WSN/TN. This could be as-

cribed to the relatively harmful effect of fat on the 

proteolysis rate by the cheese microflora. Similar 

observations were reported by Fenelon et al 

(2000). With respect to NaCl replacement, only the 

50% NaCl replacement rate led to increase the 

WSN of cheese compared either with the control or 

cheeses treatments with the other NaCl replace-

ment ratios.  

With regard to the cheese NPN/TN, the results 

reveal ed that, the NPN/TN values were gradually 

increased by increasing the fat replacement 

rateed. Unlikely, the addition of KCl instead of 

NaCl had no significant effect on the NPN/TN until 

the 50% replacement rate. 

Both the WSN/TN and NPN/TN contents were 

gradually increased by prolonging the cold storage 

period. Similar findings were previously reported by 

Tunick et al (1991). 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Fenelon%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=11049056
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3. Texture profile of cast Feta cheese  

 

The parameters expressing texture profile are 

reflecting the matrix situation of cheese. These 

parameters are hardness, cohesiveness, springi-

ness, gumminess and chewiness. 

Hardness is the force required to compress a 

sample between the molars as explained by 

Bourne (2002). Data illustrated in Table (4) indi-

cated that the hardness of the cast Feta cheese 

differed significantly by the fat replacement pro-

cess where the full replacement of fat with malto-

dextrin led to obtain the hardest cheese as com-

pared either with other replacement ratios or the 

control one. This could be ascribed to the strong 

water holding capacity of maltodextrin which make 

it acts as a filler and bodying agent. Similar obser-

vations were reported by Mounsey and 

O’Riordan (2001) who demonstrated a positive 

correlation between the presence of starches and 

the hardness of cheese. Regarding the NaCl re-

placement, the KCl-containing cheeses were softer 

than the control one. Possibly that is due to the 

promotion occurred in the proteolysis rate in the 

presence of potassium versus sodium salt. All 

cheeses showed significant decrease in their 

hardness values upon storage. These observa-

tions were supported by those of Diefes et al 

(1993) who reported that, proteolysis by plasmin 

and residual coagulant causes cheese softening 

during storage. 

Cohesiveness is the strength of internal bonds 

making up the body of the product as explained by 

Bourne (2002). It is a parameter for measuring the 

ability of cheese to adhere with each other. The 

results reveal that, the control cheese which made 

without fat replacement possessed the highest 

cohesiveness of all cheese samples. Possibly due 

to the increased porosity of the protein matrix of 

the fat replaced cheeses resulting from the pres-

ence of maltodextrin. Similar observations were 

reported by Bryant et al (1995). The higher fat 

replacement levels than 50% had no significant 

effect on the final cheese cohesiveness. Likewise, 

the salt replacement led to decrease the cohesive-

ness of cheese up to the 50% replacement rate as 

compared with the control cheese which obtained 

significant similar cohesiveness to the cheese of 

75% salt replacement rate (Table, 4).  

Springiness is the rate at which a deformed 

material returns to its original shape on removal of 

the deforming force as explained by Bourne 

(2002). The obtained data indicate that, the fat 

replacement process had a significant effect on the 

cheese springiness, where the total fat replace-

ment led to obtain the lowest springy cheese of all 

samples. That could be due to the dominant role of 

fat content in raising the springiness of cheese. 

Similar observations were reported by Bhaska-

racharya and Shah (1999) who confirmed that 

springiness increased with increase in fat content. 

Moreover, the NaCl replacement with KCl at a rate 

of 50% led to obtain the highest springy cheese. 

That could be attributed to the higher protein con-

tent of that cheese sample compared either with 

the control cheese or the other salt replaced ones. 

That is in agreement with Bhaskaracharya (2004). 

The springiness values of all cheeses were gradu-

ally decreased throughout the cold storage period, 

possible as a result of proteolysis which increases 

the fat voids size in the cheese matrix (Table, 4).  

Gumminess is the force needed to disintegrate 

a semisolid food to a state ready for swallowing as 

explained by Bourne (2002). The results demon-

strate that gumminess values of the cast Feta 

cheese differed significantly by replacing the 

cheese fat with maltodextrin. The total fat replaced 

cheese possessed the highest gumminess of all 

cheeses followed by the cheese of 75% fat re-

placement rate, then that of the 50% fat replace-

ment rate, while the cheese of 25% fat replace-

ment rate came in the latest order reflecting similar 

gumminess to the full fat control. Regarding the 

salt replacement, the results demonstrated that the 

control cheese which made without NaCl replace-

ment obtained the lowest gumminess of all chees-

es, while the cheese of 75% salt replacement 

came in the first order having the highest gummi-

ness of all cheeses. All cheese samples showed a 

significant decrease in its gumminess by prolong-

ing the cold storage period as a result of the de-

crease in their hardness (Table, 4).  

Chewiness is the work needed to masticate a 

solid food to a state ready for swallowing as ex-

plained by Bourne (2002). It is noteworthy to men-

tion that, regarding the fat replacement, there was 

strong correlation between the gumminess and 

chewiness of cheese, where the total fat replace-

ment led to attain the highest significant value of 

cheese chewiness. However, the lower NaCl re-

placement rates had no effect on the cheese 

chewiness. The chewiness of all cheeses was 

gradually decreased during storage, possibly due 

to the decrease in the hardness as well as gummi-

ness (Table, 4). Similar observations were report-

ed by Fayed et al (2013). 
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4. Microbiological situation of cast Feta cheese 

 

Regarding the total bacterial count (TBC) of 

cheese, data in Table (5) revealed that, the 

cheese made with total fat replacement had the 

highest TBC of all cheeses, while cheeses made 

with lower fat replacement levels possessed statis-

tical similar TBC to each other as well as to the 

control cheese. Moreover, replacing the cheese 

NaCl with KCl led to decrease the TBC, and the 

reduction in TBC increased as the salt replace-

ment level raised.  The fresh cheese samples con-

tained the lowest TBC, while the numbers of total 

bacteria attained its highest values at the end of 

the first week of storage then slightly declined by 

prolonging the cold storage period.  

Concerning the Yeasts and molds (Y&M) 

counts of cheese, the data confirmed that, the fat 

free cheese gained the lowest Y&M counts com-

pared either with the full fat cheese or other fat 

replaced cheese samples (Table, 5). This is Pos-

sibly due to that most of milk indigenous yeasts are 

lipophilic. Replacing the salt with KCl at a rate of 

75% led to achieve a significant decrease in the 

counts of Y&M of cheese. Similar observations 

were reported by Feng and Zheng (2006), who 

proved that, the mixing of KCl with NaCl led to 

strength the antifungal capacity of the systems that 

contains lipids. The counts of Y&M of all cheese 

samples were gradually increased by prolonging 

the cold storage period until the end of experi-

mental period.  

 

5. Organoleptic quality of cast Feta cheese 

 

As could be seen in Table (6), all judging 

scores of cheese sensory attributes were de-

creased as the fat replacement ratios increased. 

The main reasons of those reductions were the 

consistency and rather the flavor scores. Appear-

ance was relatively acceptable in fresh cheese and 

even maximum fat replacement ratios, while the 

taste was strongly influenced by the fat replace-

ment ratio. Bullens (1994) and Anonymous 

(1996) reported that, the relatively low acceptance 

of reduced-fat cheese has been attributed to poor 

consumer perception of the products based on 

taste and texture. Moreover, Hatchwell (1994) 

confirmed that, off-flavors are not normally per-

ceived in full-fat systems because most are fat-

soluble and at or below threshold levels. However, 

in the absence of fat, the vapor pressure of the 

aroma chemicals in water is increased resulting in 

a very intense perception of the chemicals. That 

means, as the fat provides mouthfeel and richness, 

it serves also as a reservoir of flavor, whereas, fat 

interacts with flavor components provided a specif-

ic sensory balance. 

 The substitution of NaCl with KCl more than 50% 

in cheese salting caused a decline in all scores of 

cheese sensory properties, especially if fat re-

placement exceeded 75%. Demott et al (1984) 

found that partial (50%) substitution of NaCl with 

KCl in Cottage cheese revealed similar acceptabil-

ity to the full sodium control. Katsiari et al (1997 

and 1998) also reported that sodium contents of 

Feta and Kefalograviera cheeses can be success-

fully reduced by 50%, when NaCl is partially re-

placed with KCl, once gross composition and sen-

sory properties are not affected. This replacement 

might give the perception of saltiness without un-

desired flavors. However, the level of substitution 

of NaCl by KCl may be limited by the bitter unde-

sired taste that might be possessed of KCl. While, 

Breslin and Beauchamp (1997) declared that, in 

mild flavored cheeses, such as unripened white 

soft cheeses, at levels of replacements up to 50%, 

the bitterness would be masked by the remaining 

NaCl.  Whilst, this level of replacement (50%) 

might not provide desired characteristic flavors of 

other types of cheese. However, increasing the 

substitution of sodium level by more than 50% re-

sults, generally, in a significant decrease in flavor, 

as it was reported by Demott et al (1984) in Cot-

tage cheese. 

During cheese cold storage period all organo-

leptic attributes scores decreased by prolonging 

the CSP but still keeping their acceptable panelist 

quality until the end of experimental period provid-

ed that the level of fat replacement does not ex-

ceed 75% and that the level of replacement of so-

dium chloride does not increase than 50%. 

 

https://scialert.net/fulltext/?doi=crds.2012.1.5#889825_ja
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CONCLUSION 
 

As a conclusion, it could be successfully pro-

duce Feta cheese low in energy and sodium with 

good chemical, rheological and microbiological 

properties and provided that the fat replacement 

does not exceed 75% and the level of sodium chlo-

ride substitution does not increase than 50%. 
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 زــــــــــــــــالموجـ
  

تم دراسة انتاج جبن فيتا مصبوب منخفض الطاقة 

وذلك بالاستبدال الجزئى أو الكلى لدهن اللبن وكلوريد 

ستخدام المالتوديكسترين كبديل للدهن إالصوديوم ب

التمليح. تم حسابيا خلط وكلوريد البوتاسيوم كبديل في 

 مسحوق اللبن منزوع الدسم مع مركز بروتين اللبن

المخلوط يحتوى بحيث دافئ استرجاعه بماء والمجفف 

تم  بروتين.  ٪21مواد صلبة كلية و ٪12النهائى على 

 ٪ 21فى الجبن كامل الدسم إلى ضبط نسبة الدهن 

باستخدام دهن اللبن .وبالنسبة للمعاملات الأخرى، فقد 

بالمالتوديكسترين بنسب صفر، زيت الدهن تم استبدال 

معاملة هذه المستحضرات  . ثم٪ 255و  52، 25، 12

 .ثم تجنيسها والتبريدها إلى درجة حرارة التنفيححرارياً 

والتمليح  ٪ 5.522سبة تم إضافة سوربات البوتاسيوم بن

كلوريد الصوديوم، سواء بمفرده أو  ٪ 1.2بنسبة 

باستبداله بـكلوريد البوتاسيوم )الغذائى( بنسب صفر، 

 كما أضيف الجلوكونو دلتا لاكتون .٪ 52و  25،  12

ثم مستحضر المنفحة ل ثم إضافة محلول ٪ 1.2بنسبة 

التعبئة في عبوات بلاستيكية وتحضينها حتى تمام 

أشارت النتائج  أشهر. 3ثم تخزين بالثلاجة لمدة  .جبنالت

استبدال الدهن بالمالتوديكسترين إلى انخفاض تدريجي 

والرماد في  الجوامد الكلية  طردى في محتوى كلاً من

زادت بالنسبة لدلالات التسوية فقد  الجبن الناتج.

النيتروجين الذائب في الماء  ومحتوىالحموضة 

 الكلى البروتيني منسوبين للنيتروجينغير  والنيتروجين

زادت كلا من الصلابة، كما  بزيادة نسبة استبدال الدهن.

نخفضت قوة إالمضغية والصمغية للجبن فى حين 

زاد العدد الكلى البكتيريا، بينما التماسك باستبدال الدهن. 

ستبدال الدهن إب انخفض عدد الفطريات والخمائر

ت جميع درجات التحكيم ولقد انخفض .مالتوديكسترينالب

ستبدال الدهن. فالمظهر كان مقبولا إالحسي للجبن نتيجة 

في الجبن الطازج بينما الطعم تأثر بشدة بتجاوز استبدال 

 كلوريد الصوديوم استبدال أدى.  % 52الدهن بنسبة 

بـكلوريد البوتاسيوم في تمليح الجبن إلى زيادة محتواه 

ما ضعفت صلابة من المواد الصلبة والبروتين. بين

الجبن في حين تحسنت الصمغية والذى أدى إلى 

إنخفاض العد الكلى للبكتيرىا والفطريات والخمائر. 

وبصفة عامة فقد انخفضت درجات التحكيم الحسى 

 %25كلوريد الصوديوم بنسبة زادت عن  باستبدال 

وأثناء . %52وخاصة لو تجاوز استبدال الدهن نسبة 

د المحتوى من كلاً من فترة التخزين للجبن زا

الحموضة، النيتروجين الذائب في الماء والنيتروجين 

وكذلك عدد  الكلى غير البروتيني منسوبين للنيتروجين

الفطريات والخمائر بينما انخفضت قيم الأس 

. علاوة على انخفاض جميع قيم الخواص الهيدروجينى

أثناء التخزين ولكنها ظلت الريولوجية والحسية  للجبن 

محتفظة بدرجة القبول لدى المحكمين حتى نهاية فترة 

  %52التخزين بشرط عدم تجاوز نسبة استبدال الدهن 

 .%25وعدم زيادة نسبة استبدال كلوريد الصوديوم 
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