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ABSTRACT: Low fat processed cheese spreads of different fat content (7% and 12%) were prepared from 

mixtures of fully ripened Ras cheese and rennet curd prepared by rennet coagulation of UF skimmed milk 

retentate (20% total solids). In addition to the cheese base, commercial fat replacers (Simplesse®100, whey 

protein concentrate, or Jursalium artichoke) were added. Three different commercial emulsifying salts (Joha 

S4, Joha SE and Joha S9) were used at the ratio of 3.25%. Cheese spreads were analysed for gross chemical 

composition, microbiological quality, colour parameters, meltability, oiling off and sensory attributes. Also, 

the cheese microstructure was examined by transmission electron microscope (TEM). The total solids and fat 

contents of the resultant low fat processed cheese spreads were in accordance of the Egyptian Standards for 

half fat and low fat cheese spreads, respectively. The colour and sensory attributes of processed cheese 

spreads from different treatments were comparable to the control (full fat). Low total bacterial count and 

aerobic spore-formers count were found in spreads from different treatments. The use of the Joha S4 and SE 

emulsifying salts had no marked effect on the composition and quality of spreads containing 12% fat but gave 

a product of inferior quality when used with the formulation containing 7% fat. Joha S9 emulsifying salt gave 

good quality spread containing 7% fat. Differences in the microstructure of low fat spreads and control 

reflected the differences in its fat content and also their content of fat replacers. 

 

Key wards: processed cheese, half-fat processed cheese, low-fat processed cheese, fat replacers, emulsifier 

salts, microstructure. 

 

 

INTRODUCTION 

 
 Over the past few decades different dairy ingredients have been used during the 

manufacture of processed cheese. Powders such as skimmed milk, whole milk, butter milk 

and /or whey have been used for partial replacement of the natural cheese. Due to high 

level of lactose present in these products, it was found that concentration of the same liquid 

products by ultrafilitration to produce retentates low in lactose is suitable for processed 

cheese production. Manufacture of low fat processed cheeses and processed cheese spreads 

has several advantages to consumer health (Gliksman, 1995). Several ingredients have 

been used to replace fat in low fat processed cheese including commercial fat replacers 

(Kebary et al., 1998 and Kebary et al., 2001), denatured whey protein and protein co-

precipitate (Salem et al., 1987), starches and modified starches (Brummel and Lee, 1990). 

The main factors known to affect the quality of processed cheese products are 

emulsifying salts and the interactions of the ingredients used. These factors greatly affected 

the structure of processed cheese products (Kalab, 1992 and 1995). This is clearly 

observed in low fat spreads. However, the microstructure of the processed cheese is 

dictated by the nature of protein matrix and fat, as a result of emulsification and uniformity 

of distribution. 
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Good quality low processed cheese spread was obtained previously from Ras 

cheese with rennet curd of skim milk with or without rice powder as a fat repalcers by El-

Shibiny et al. (2007). Emulsifying salts are known to affect the quality and properties of 

processed cheeses (Caric and Kalab, 1993 and Al-Khamy et al., 1997). 

During the course of the present study, attempts have been made to prepare low fat 

processed cheese spreads based on mixtures of Ras cheese and acid or rennet curd of 

skimmed milk with different fat replacers such whey protein concentrate powder, 

Jursalium artichoke, rice powder, Oat and simplesse®100 at a rate of 0.5%. Therefore, it 

was thought desirable to study the effect of using different emulsifying salts on the quality 

of processed cheese spreads made with different fat replacers. This has been the main 

objective of the present study. 

 

 

MATERIALS AND METHODS  

 
Materials 

 Ripened Ras cheese was obtained from Cairo market. The cheese was selected by 

the characteristic flavour of fully ripened Ras cheese, Simplesse®100 obtained from Kelco 

Biopolymers (Dorset House, Regent Park, Kingston Road, Leatherhead, UK), Whey 

protein concentrate (WPC) was obtained from local market imported by El-Sayed Awad 

Al-Amreety Co. (Cairo) from VRS Foods Ltd., Joha S4, SE & S9 emulsifying salts (BK 

Giulini Chemie GmbH, Landenburg, Germaby) was obtained from the local market and 

sweet curd prepared by rennet coagulation of ultrafiltered skimmed milk retentate as 

shown in  (Fig. 1) and the gross chemical composition of the used ingredients are shown in 

Table 1. 

 

Table 1. The gross chemical composition (%) of the used ingredients. 
 

ingredients TS
* 

Crude protein Fat Ash Carbohydrate
** 

Ras cheese 66.32 20.01 36.40 6.40 3.52 

WPC 94.70 37.51 1.50 7.10 48.59 

Simplesse®100 95.60 44.77 2.30 8.06 40.47 

Ja*** 90.05 8.40 -- 4.23 77.42 

 

*    TS = Tptal Splid 

**  calculated by difference     

*** Jursalium artichoke 
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Fresh skim milk (~ 10% TS) 

 

Heating up to 50
°
C and 

ultrafiltration up to 20% TS 

 

Skim milk retentate 

 

Heating up to 75 
°
C and 

cooled to 40 
°
C 

 

Addition of rennet 

coagulation within 30 min  

 

Whey drainage 

 

Sweet curd (~30% TS) 

 

Figure 1. Preparation of sweet curd by rennet coagulation of ultrafiltered skimmed 

milk retentate. 

 

Methods  

Manufacture of processed cheese spreads  

The amount of ingredients for manufacture of processed cheese spreads was 

calculated in order to fulfill the legal standard specification of the final product i.e. full-fat 

(~45%), low-fat (~20%) and fat/dry matter (F/DM). The ingredients were mixed, placed in 

the processing kettle (Stephans Universal machine, Switzerland) of 2.5 kg capacity and 

then heated by direct steam up to 90
o
C with continuous mixing at 1400 rpm for 5 min. 

Heating was discontinued, the hot cheese melt was packaged manually in wide-open screw 

capped glass bottles (100 ml capacity), and stored at 5
o
C until analyzed. All the calculated 

ingredients are shown in Table 2. 

Chemical analysis 

Fat, moisture, ash, total nitrogen (TN) and soluble nitrogen (SN) contents were 

determined according to the methods described by International Dairy Federation (IDF, 

1991a), British Standard Institute (BSI, 1986a), AOAC (1990) and Ling (1963), 

respectively. All the results were average of three replicates. 

Microbiological analysis 

 The total viable bacterial, yeasts & moulds, coliform and aerobic spore-former 

(mesophilic and psychrophilic) counts were determined according to (IDF, 1991b), (IDF, 

1990), (BSI, 1988b, 1987) in the same order. Anaerobic spore-former count was 

determined by the method described in (BSI, 1968). Positive tubes according to 

(Anonymous, 1982) divided into two main groups by their action on the used medium 
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(saccharolytic and proteolytic). The most probable number was calculated using the 

specific tables of (BSI, 1991). 

 

Table 2. Formulation of ingredients(g) used in the preparation of low fat processed 

cheese spreads using rennet sweet curd. 

 
Raw 

materials 

Ras 

cheese 

Retentate 

sweet 

curd 

Emulsifier 

Salt 

Jursalium 

artichoke 

Simplesse® 

100 

WPC Added 

Water 

(ml) 

Condensed 

Water (ml) 

Controls using Joha 9 

Full fat 525 375 32.5    50 100 

Half fat 325 375 32.5    50 100 

Low fat 206 700 37.5    50 100 

Half-fat using Joha S4 

1 325 575 32.5 4.5   50 100 

2 325 575 32.5  4.5  50 100 

3 325 575 32.5   4.5 50 100 

Half-fat using Joha SE 

4 325 575 32.5 4.5   50 100 

5 325 575 32.5  4.5  50 100 

6 325 575 32.5   4.5 50 100 

Low-fat using Joha S9 

7 206 700 37.5 4.5   Non 100 

8 206 700 37.5  4.5  Non 100 

9 206 700 37.5   4.5 Non 100 
 
1, 4, 7 using Jursalium artichoke;  2, 5, 8 using Simlesse® 100; 3, 6, 9 using WPC. 

WPC: whey protein concentrates. 

 

Physical analysis 

 The colour of the produced processed cheese spreads was measured using Hunter 

Colorimeter Model D2s A-2 (Hunter Assoc. Lab. Inc. Va, USA) following the instruction 

of the manufacturer (Hunter colorimeter, 1976). The instrument was first standardized 

using a white tile (top of the scale) and a black tile (bottom of the scale). A specimen of the 

cheese (flate layer) was placed at the specimen port; the trisimlus values of the colour 

namely; L, a and b were measured where: L value represents darkness from black (0) to 

white (100), a; value represents colour ranging from red (+) to green (-) and b value 

represents yellow (+) to blue (-). 

 A penetrometer supplied by Koehler Instruments Co., (USA) was used for the 

determination of hardness for processed cheese.  The results were expressed as 

penetrometer reading (0.1 mm/sec) and apparent yield stress calculated from the equation 

(Dozon and Parekh, 1979) 

C = KW/P
1.6

 Where: 

C: yield stress    K: Constant value dependent on cone angle 

W: Weight of cone assembly in grams  P: Penetration depth after 5 sec. 
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 The cheese meltability was determined according to Savello et al. (1989) and oil 

separation was determined according to the method outlined by Thomas (1973). 

Microstructure 

 The microstructure of processed cheese spread samples was studied by 

transmission electron microscope (TEM) using a thin sectioning technique (Taneya et al., 

1980) for sample preparation.  A small piece (1mm3) of the cheese sample was prefixed 

for 2 hours in 2% gluteradehyde solution in cacodylate buffer (pH 6.8), followed by 

fixation for 2 hours in a mixture of 1% osmium tetroxide and 2% tannic acid in  cacodylate 

buffer. The fixed samples were then dehydrated in graded ethanol solution and then with 

absolute alcohol. The samples were embedded in cacodylate in gelatin capsule. Thin 

section was cut from the samples putted on grids and examined by transmission electron 

microscope (TEM). 

Sensory evaluation: 

 Processed cheese spreads were evaluated for its organoleptic attributes according to 

the IDF (1995) guidelines using a hedonic scale from 5 points. The cheeses were evaluated 

by a panel of 10 experts from the staff of the Dairy Department, National Research Centre 

and Moshtohor Faculty of Agriculture, Benha University. 

Statistical Analysis 

 Statistical analysis for the obtained data was carried out according to Clarke and 

Kempson (1997). 

 

 

RESULTS AND DISCUSSION 
 

Chemical composition 

 Total solids of full-fat spread (control), half-fat cheese and low-fat cheese (Table 

3), met the Egyptian standard specifications for total solids in these classes of processed 

cheese spread (Egyptian Standard Organization, 2002). 

 The fat content of processed cheese spread also met the Egyptian legal standard 

(Egyptian Standard Organization, 2002). The low fat processed cheese contained higher 

total protein than the half fat and full fat, respectively. However, processed cheese spread 

from different treatments had low ratio of soluble N/total N. 

 No significant differences were observed in the chemical composition either in the 

half-fat or in low-fat processed cheese spreads (p0.05), however, there was highly 

significant differences were observed between the half-fat and low-fat processed cheese 

(p0.05). 

 Low fat processed cheese spreads contained higher ash/DM than the half fat and 

full fat spreads (Table 4). The processed cheese spreads from different treatments had 

similar sodium chloride content, acidity and pH. The present results suggest that the 

different emulsifying salts used had no significant effect on the composition of the 

processed cheese spreads. 
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Table 3. Chemical composition of processed cheese spread with different fat contents 

using different fat replacers and emulsifying salts. 

 

Treatments 
T.S 

(%) 

Fat      

(%) 

Fat/ 

DM  

Protein 

(%) 

Protein 

/DM  

S.N.     

( %) 

S.N./ 

T.N  

Ash 

(%) 

Ash / 

DM 

 Processed cheese spreads with Joha S9 (controls) 

Full fat cheese 41.89a 21.46 a 51.24 12.19bcd 29.09 0.12a 6.47a 5.30 a 12.65 

Half fat cheese 35.79b 10.55 c 29.47 11.74 32.76 0.11a 6.10ab 4.48 12.54 

Low fat cheese 29.54 c 7.87d 26.64 12.27 41.49 0.11a 6.04 ab 5.03abc 17.03 

 Half-fat Processed cheese spreads with Joha S4 

Cheese with added J.A.* 35.22 b 11.63bc 33.06 11.85 33.67 0.10a 5.43abc 4.76 cd 13.53 

Cheese with added simplesse® 100 35.17 b 11.63bc 33.05 12.39bcd 35.26 0.11a 5.44abc 4.48 cd 12.73 

Cheese with added WPC** 35.13 b 11.63bc 33.28 12.63bcd 35.95 0.10a 5.19abc 4.80 d 13.70 

 Half-fat Processed cheese spreads with Joha SE 

Cheese with added J.A.* 35.33 b 11.00bc 31.06 11.93cd 32.44 0.11a 5.41abc 4.92 bc 13.91 

Cheese with added simplesse® 100 35.60 b 11.37bc 31.94 11.65d 33.36 0.12a 6.36a 4.80 cd 13.47 

Cheese with added WPC** 35.63 b 10.88bc 30.55 12.14bcd 34.10 0.11a 5.59abc 4.94 bc 13.88 

 Low-fat Processed cheese spreads with Joha S9 

Cheese with added J.A.* 29.72c 7.38 d 24.52 13.19a 44.34 0.10a 4.83cd 5.15 ab 17.34 

Cheese with added simplesse® 100 29.51c 7.41d 25.77 13.69 ab 46.39 0.08b 3.73 e 5.16 ab 17.50 

Cheese with added WPC** 29.58c 7.71d 25.88 12.94abc 43.74 0.08b 4.16 de 5.13 ab 17.34 

LSD 0.985 1.091  1.047  0.054 1.084 0.303  

 

T.S: Total solids, DM: Dry matter, S.N: soluble nitrogen 

* J.a : Jerusalem artichoke 

** WPC : Whey protein concentrates 

Means with the same letters in the same column are not significantly different (p  0.05). 
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Table 4. Sodium chloride content, acidity and pH values of processed cheese spread 

with different fat contents using different fat replacers and emulsifying salts. 

 

Treatments Sod. Chloride (%) Sod. chloride /DM  Acidity (%) pH value  

 Processed cheese spreads with Joha S9 (controls) 

Full fat cheese 1.67
 a
 3.98 1.54

 bcd
 6.30

 cde
 

Half fat cheese 1.54
 ab

 4.30 1.26
 d
 6.42

 abcd
 

Low fat cheese 1.46
 bcd

 4.69 1.47
 abc

 6.46
 abcd

 

 Half-fat Processed cheese spreads with Joha S4 

Cheese with added J.A.* 1.39
 cd

 4.00 1.67
 abc

 6.19
 e
 

Cheese with added 

simplesse®  100 
1.41

 cd
 4.00 1.79

 ab
 6.19

 e
 

Cheese with added WPC** 1.37
 cd

 3.90 1.79
 ab

 6.26
 de

 

 Half-fat Processed cheese spreads with Joha SE 

Cheese with added J.A.* 1.38
 cd

 3.90 1.48
 cd

 6.48
 abc

 

Cheese with added 

simplesse®  100 
1.33

 d
 3.74 1.55

 bcd
 6.47

 abcd
 

Cheese with added WPC** 1.52
 abc

 4.28 1.54
 bcd

 6.40
 abcde

 

 Low-fat Processed cheese spreads with Joha S9 

Cheese with added J.A.* 1.51
 bc

 5.08 1.39
 d
 6.52

 ab
 

Cheese with added 

simplesse®  100 
1.28

 d
 4.34 1.44

 cd
 6.56

 a
 

Cheese with added WPC** 1.38
 cd

 4.67 1.43
 cd

 6.55
 a
 

LSD 0.152 ns 0.251 0.221 

 

* J.a : Jerusalem artichoke 

** WPC : Whey protein concentrates 

Means with the same letters in the same column are not significantly different (p0.05). 

ns: not significant 
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Microbiological quality 

 Table 5 shows the total viable bacterial count and aerobic spore-former count of 

processed cheese spreads from different treatments. The results clearly indicate the low 

total bacterial and aerobic spore-former counts in the spreads of different treatments. The 

fat content and type of emulsifying salts had no effect on the microbiological quality of 

processed cheese spreads. All the produced spreads were free of coliforms and moulds & 

yeasts.  The results indicated that prepared processed cheese spreads in the present study 

were characterized by good microbiological quality. These results are in accordance with 

Muir et al., (1998). 

 

Table 5. Microbiological quality of processed cheese spread with different fat 

contents using different fat replacers and emulsifying salts. 

 

Treatments 
Total bacterial count 

x 10 cfu g
-1

 

Aerobic spore formers x 10 cfu g
-1

 

Mesophilic Psychrophilic 

 Processed cheese spreads with Joha S9 (controls) 

Full fat cheese 22.8 7.7 1.2 

Half fat cheese 25.2 7.5 2.3 

Low fat cheese 28.2 5.5 2.5 

 Half-fat Processed cheese spreads with Joha S4 

Cheese with added J.a.* 23.2 9.7 3.8 

Cheese with added 

simplesse®  100 
24.3 9.3 2.8 

Cheese with added WPC** 28.2 8.8 4.0 

 Half-fat Processed cheese spreads with Joha SE 

Cheese with added J.a.* 29.5 10.7 4.2 

Cheese with added 

simplesse®  100 
27.3 7.8 2.8 

Cheese with added WPC** 28.8 8.2 2.0 

 Low-fat Processed cheese spreads with Joha S9 

Cheese with added J.a.* 19.2 5.0 2.0 

Cheese with added 

simplesse®  100 
26.5 4.7 1.7 

Cheese with added WPC** 19.3 4.9 1.9 

 

* J.a : Jerusalem artichoke 

** WPC : Whey protein concentrates 
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Colour parameter 

 Table 6 shows the different parameters of processed cheese spreads from different 

treatments. The reduction in fat content or using different emulsifying salts had no effect 

on the colour parameters of processed cheese spreads from different treatments. The use of 

different emulsifying salts did not affect the pH (Table 4) of the spreads could explain the 

similar colour attributes of spreads from different treatment.  pH was reported to play an 

important role in colour changes of processed cheese. (Caric and Kalab, 1993). 

 

Table 6. Colour properties of processed cheese spread with different fat contents 

using different fat replacers and emulsifying salts. 

 

Treatments H C B1 b a L 

 Processed cheese spreads with Joha S9 (controls) 

Full fat cheese 83.51 20.40 45.09 20.27 -2.30 84.27 

Half fat cheese 81.18 19.23 41.04 19.00 -2.95 83.35 

Low fat cheese 79.34 18.76 38.45 18.43 -3.47 83.33 

 Half-fat Processed cheese spreads with Joha S4 

Cheese with added J.a.* 83.04 19.82 43.92 19.67 -2.40 83.23 

Cheese with added 

simplesse®  100 
82.51 20.34 44.59 20.17 -2.67 83.63 

Cheese with added WPC** 81.67 20.45 44.39 20.23 -2.97 83.53 

 Half-fat Processed cheese spreads with Joha SE 

Cheese with added J.a.* 83.69 20.02 45.51 19.90 -2.20 82.23 

Cheese with added 

simplesse®  100 
82.81 20.53 44.97 20.37 -2.57 84.17 

Cheese with added WPC** 81.10 19.87 41.84 19.63 -3.07 84.63 

 Low-fat Processed cheese spreads with Joha S9 

Cheese with added J.a.* 81.69 19.17 42.72 18.99 -2.77 80.87 

Cheese with added 

simplesse®  100 
81.85 19.94 43.63 19.73 -2.83 82.93 

Cheese with added WPC** 79.81 19.58 40.38 19.27 -2.47 84.10 

 

** J.a : Jerusalem artichoke 

*** WPC : Whey protein concentrates 

L : value represents darkness from black (0) to white (100) 

a: value represents colour ranging from red (+) to green (-)  

b : value represents yellow (+) to blue (-). 
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Rehological properties 

 Table 7 shows the penetrometer reading and apparent yield stress of processed 

cheese spreads as affected by fat content, emulsifying salts and fat replacers. The full fat 

control had lower penetrometer reading and higher yield stress than the control low fat 

spreads which indicated firmer texture in the full fat control. This can be attributed mainly 

to the lower moisture content of the full fat spreads. 

 

Table 7. Rheological properties of processed cheese spread with different fat contents 

using different fat replacers and emulsifying salts. 
 

Treatments 
Penetrometer reading        

(0.1 mm/sec) 

Apparent yield 

stress 

Melting index 

(mm) 

Oil separation 

index (mm) 

 Processed cheese spreads with Joha S9 (controls) 

Full fat cheese 194.0 3.07 48.7 29.17 

Half fat cheese 218.0 2.74 53.5 21.43 

Low fat cheese 221.0 2.70 57.5 21.43 

 Half-fat Processed cheese spreads with Joha S4 

Cheese with added J.a.* 187.0 3.19 55.0 16.13 

Cheese with added 

simplesse®  100 
206.7 2.89 47.5 20.00 

Cheese with added 

WPC** 
189.7 3.14 48.0 18.75 

 Half-fat Processed cheese spreads with Joha SE 

Cheese with added J.a.* 181.0 3.30 41.5 23.33 

Cheese with added 

simplesse®  100 
197.8 3.02 49.0 17.40 

Cheese with added 

WPC** 
188.0 3.17 45.0 20.00 

 Low-fat Processed cheese spreads with Joha S9 

Cheese with added J.a.* 213.0 2.80 66.0 17.86 

Cheese with added 

simplesse®  100 
232.0 2.57 54.0 20.00 

Cheese with added 

WPC** 
216.5 2.76 49.0 19.23 

 

* J.a : Jerusalem artichoke 

** WPC : Whey protein concentrates 

Means with the same letters in the same column are not significantly different (p  0.05). 
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When Jursalium artichoke was added in the formulation of processed cheese 

spreads the low fat spreads made with S4 and SE emulsifying salts became firmer. The 

same observation was found with addition of WPC, while simplesse®100 had no effect on 

the spreads using Joha S4 emulsifying salt. These results can be attributed to the water 

binding of added ingredients (fat replacers). 

 When S9 emulsifying salt was used, the low fat spreads from different treatments 

were characterized by a softer texture than that made with the other emulsifying salts. The 

control low fat spreads had higher meltability than the full fat spreads due to differences in 

their texture properties. The use of S4 and SE emulsifiers decreased the meltability of low 

fat spreads from different treatments except in the case of spreads containing Jursalium 

artichoke and Joha S4. However, the spreads form different treatments made by using Joha 

S9 showed higher meltability than that made with other emulsifying salts. Control full fat 

processed cheese spreads showed higher oiling off than the control low fat spreads. The 

addition of Jursalium artichoke and WPC decreased the oiling off of the spreads made with 

S9 emulsifying salts. 

Sensory properties  

 Table 8 shows the average scores of different sensory attributes of processed cheese 

spreads with different fat content and emulsifying salts. For control, cheese made with 

Joha S9, half fat cheese had the highest total scores followed by full fat cheeses. The most 

obvious differences were found in the textural attributes. With the use of Joha S4 and SE in 

half fat containing different fat replacers, the scores of obtained spreads were comparable 

to the control half fat spreads. This suggests no marked effect of the used emulsifying salts 

on the sensory properties of half fat spreads with different additives. The scores for low fat 

cheeses with different replacers were higher than that of control low fat spreads which 

suggest that fat replacers improved the sensory properties of the produced processed 

cheese spreads.  

 According to statistical analysis for the sensory properties scores there were non 

significant differences for surface appearance, body & texture, firmness, spreading quality, 

smoothness, chewiness, gumminess, oil separation and overall properties. However, there 

was a significant difference (P0.05) for the stickness, breakdown properties and flavour. 

 The total score of all the produced processed cheese showed no significant 

differences between half-fat cheese (control) and half-fat cheeses either made with S4 or 

SE emulsifier salt  and low-fat that made with Ja or simplesse®100. On the other hand, 

there was a significant difference between full fat (control), low-fat (control), low-fat with 

WPC and all the produced processed cheeses which had the lowest score (Table 8). 

Microstructure of produced processed cheese spreads 

The microstructure (Fig. 2) of the produced processed chesses showed that the 

casein micelles became disintegrated (solubilized) as a result of calcium sequestering 

effect of the emulsifying salts used (Caric and Kalab, 1993). The disintegration was less 

marked in full–fat processed cheese (Figure 2a). However, it is improbable that the dark 

globules seen in the micrograph would be intact with casein micelles, since they are larger 

than 0.5 M diameter. The presence of milk fat can not be seen as fat did not stain with the 

heavy metals used to prepare the samples for TEM. 
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Table 8. Sensory properties of processed cheese spread with different fat contents 

using different fat replacers and emulsifying salts. 

 

Properties  

Processed cheese 

spreads with Joha S9 

(controls) 

Half-fat Processed cheese 
spreads with Joha S4 

Half-fat Processed 

cheese spreads with Joha 

SE 

Low-fat Processed 

cheese spreads with Joha 

S9 

LSD 

 
Full 
fat 

Half 
fat 

Low 
fat 

J.a.* 
simplesse®  

100 
WPC** J.a.* 

simplesse®  

100 
WPC** J.a.* 

simplesse®  

100 
WPC**  

Surface 
appearance 

4.2 5.0 4.0 4.7 5.0 5.0 5.0 4.7 4.5 5.0 4.9 4.9 ns 

Body 

firmness 
3.3 4.0 3.0 4.5 3.8 4.3 4.7 4.3 4.0 4.7 4.5 4.0 ns 

Spreading 

quality 
3.7 4.5 3.5 4.3 4.2 4.7 4.7 4.5 4.3 4.7 4.3 4.2 ns 

Stickness 4.7bc 5.0 a 4.5c 4.9ab 4.9 ab 5.0 a 4.8bc 4.7 bc 4.8 bc 4.9ab 4.7 bc 4.9 ab 0.326 

Smoothness 4.2 4.8 4.0 4.5 4.3 4.7 4.8 4.5 4.7 4.3 4.5 4.3 ns 

Breakdown 

prop. 
4.0 c 5.0 a 4.0 c 4.8 ab 4.8 ab 5.0 a 4.8 ab 4.7 ab 4.5 b 4.7 ab 4.7 ab 4.5 b 0.41 

Chewiness 4.7 5.0 5.0 5.0 5.0 5.0 5.0 4.8 5.0 5.0 4.8 4.3 ns 

Gumminess 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 4.8 4.8 ns 

Oil 

separation 
5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 ns 

Flavour 4.0abc 3.8abc 3.5c 4.3 a 4.3 a 4.3 a 4.3 a 4.3 a 4.2 ab 3.5 c 3.7 bc 3.7 bc 0.55 

Overall 

properties 
4.2 4.5 3.5 4.3 4.3 4.2 4.2 4.3 4.2 4.0 3.8 3.8 ns 

Total scores  47.0cd 51.6a 45 d 51.7a 50.8 a 52.0 a 52.3a 50.8 a 50.2 a 50.8a 49.7 a 48.4 bc 2.96 

 

*  J.A : Jerusalem artichoke 

** WPC : Whey protein concentrates 

Means with the same letters are not significantly differences 

ns: non significant 
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Figure 2. Microstructure of the produced processed cheese spreads with different emulsifier salts and 
fat replacers:- a: Control full fat, b: Control half-fat, c: Jursalium artichoke, d: Simplesse® 100,  e: 
WPC, f: Jursalium artichoke, g: Simplesse® 100,  h: WPC, i: control low fat, j: Jursalium artichoke, k: 
Simplesse® 100, l: WPC. 
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However, the newly emulsified fat globules can be distinguished by their newly 

formed protein membrane. They were considerably larger than the casein micelles. The 

new membranes were probably derived from cheese proteins (Darling and Butcher, 1978). 

 Generally, the microstructure of all the produced processed cheese spreads cleared 

the background of fine-grained protein, small denser and darker globules were seen as 

particles with sharp outlines <1 M in diameter and almost associated with the fat globules 

and they were found along larger particles with a smoother texture. This kind of compact 

globule particles had been seen in all the produced low fat processed cheese spreads. 

 

CONCLUSION 
 

 Half- and low- fat processed cheese spreads of good sensory properties comparable 

to the full fat cheese spreads  can be made with the use of Jursalium artichoke, whey 

protein concentrates and Simplesse®100 as a fat replacers. The use of different mulsifying 

salts had no marked effect on the chemical composition, microbiological quality, 

rheological properties and sensory properties of the produced processed cheese spreads. 

The changes in the microstructure reflect the changes of the cheese fat content. 
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الجبن  مفروداتالدهن وبدائل الدهن وأمالح االستحالب  عمى خصائص  تأثير محتوى
 المطبوخ المنخفض والمنخفض جدا في نسبة الدهن

 
 **سنية محمود عبده  –**جمال فهمي النجار    –**محمد عيد شنانو   –* صافيناز الشبينى 

 القاهرة –الدقي  –المركز القومي لمبحوث  –* قسم األلبان 
 مصر –جامعة بنها  –كمية زراعة مشتهر  –قسم عموم األغذية **

    
٪( تررم دعرردادها مررن جرربن راس 21–7فض والمررنخفض جرردا فرري نسربة الرردهن  مفرررودات الجربن المطبرروخ المررنخالملخصص   

لك ترم ٪ جوامرد كميرة(ب بازفرافة لرذ12لمربن الفررز المركرز بالترشريف الفرائ    مسواة وخثرة جبن أنتجرت برالتجبن ازنزيمري
ومركرزات بروتينرات  Simplesse®100  المجففة وJursalium artichoke استخدام بدائل لمدهن وتتمثل في نبات الطرطوفة 

بنسررب   Joha SE و  Joha S4 و   Joha S9 الث أنررواع مررن أمررالح االسررتحالب وهرريالشرررش المجففررة وتررم اسررتخدام ثرر
 ب٪13ب5

خصرائص  المرون ب كما تم تقييم ميكروبيولوجياً و  وريولوجياً  ا كيماوياً مفرودات الجبن المطبوخة الناتجة تم تحميمه
ب أثبترت بالميكروسركوب ازلكترونري النافرذ دراسة خصائص التركيب الدقي  لمجربن النرات  ب تم أيفاً وكذا الخواص الحسية

صررد دسرم والمرنخفض فرري مطابقرة لممواصررفات القياسرية المصررية لمجربن الن ن مفررودات الجربن المطبرروخ الناتجرةالنترائ  أ
مرررن التحكررريم الحسررري وخصرررائص المرررون لمجررربن  كمرررا وجرررد أيفررراً  بنسررربة الررردهن مرررن حيرررث نسررربة الررردهن والجوامرررد الكميرررة

ودات الجررربن المطبررروخ (ب كانرررت كرررل مفرررر دهرررن ٪12ماثرررل فررري صرررفاتها الجررربن الفرررابط  المررنخفض الررردهن النرررات   أنهرررا ت
 الناتجة منخففة في محتواها من العد البكتيري والجراثيم الهوائيةب

لريس لهرا ترأثير عمرى المواصرفات والخرواص  Joha SE) و  (Joha S4  أن استخدام أمرالح االسرتحالب وجد أيفاً 
دهرن  ٪7تحروي  ك التريحالرة تمر ٪ دهن ولكن أعطى جودة أقل عن21مى ع ة لمفرودات الجبن المطبوخ المحتويالحسي

الصررفات الحسرري    اسررتخدام برردائل الرردهن المختمفررة عمررىب لررم يالحررظ أي ت ييررر نتيجررة Joha S9والترري تحسررنت باسررتخدام 
التركيررررب الرررردقي  عنررررد الفحررررص  ب تعررررود االختالفررررات فرررريوكانررررت الجرررربن الناتجررررة تماثررررل فرررري جودتهررررا الجبنررررة الفررررابطة

 د نسبة الدهن وكذا اختالد بدائل الدهن المستخدمةبلكتروني النافذ دلى اختالاز ببالميكروسكو 
 


