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Abstract 

This study was conducted in order to compare the effect of adding black cumin and sesame seed on the acceptability of 

Mudaffara cheese that preserved with or without its whey. The cheese was prepared from fresh cow's milk using two 

types of flavors; black cumin and sesame seed. The cheese was divided into four portions (800 grams each) and treated 

as follows: two portions were stored in the whey (cheese with black cumin and cheese with sesame) and the other two 

portions were stored without whey for 4 - 8 months. All cheese samples were packed into plastic bags and stored at the 

refrigerator temperature (8°C) and were subjected to evaluation of the organoliptic quality every week during the 

storage to monitoring their acceptability. The cheese samples stored without whey showed a shorter shelf life compared 

to those stored in the whey and were deteriorated at week 4. On the other hand, the samples stored in the whey showed 

significantly (P<0.001) longer shelf life that extended up to 7 weeks. The present study found that all Mudaffara 

cheeses showed changes in scores of appearance, flavor, taste, saltiness and texture during storage. Moreover all the 

cheese samples revealed high acceptability according to the panelists. Hence the present study concluded that sesame 

seeds can be used as additive for flavoring for Mudaffara cheese. 
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1. INTRODUCTION 

 

Cheese is the generic name for a group of 

fermented milk based food products, produced 

in a wide range of flavors and forms 

throughout the world (Fox, 1993). Fox (2000) 

reported that the precise nutritional 

composition of cheese is determined by multi-

factorial parameters, including the type of milk 

used and the manufacturing and ripening 

procedures. Cheese is highly nutritious food 

with many diverse flavor and texture and it can 

be used as a snack or as a part of dish or 

prepackaged conveniences food (Guinee, 

2004). Moreover cheese provides a useful 

service in extending the shelf-life of milk 

(Alalade and Adeneye, 2007). 

Cheese processing in Sudan is concentrated 

mainly in producing white cheese employing 

traditional technology (El Owni and Osman, 

2009; Idris and Alhassan, 2010; Elkhider et al., 

2012; Mohamed and El Zubeir, 2018). Also 

braided cheese locally known as Muddaffara is 

one of the most popular cheese types in Sudan 

(Altahir et al., 2015). 

Ahmed (1995) reported that Mudaffara cheese 

is made from non-pasteurized raw whole milk, 

partially skimmed or a mixture of skim milk 

and whole cow
'
s, sheep or goat

'
s milk. The 

production of jibna mudaffara includes a high 

percentage of salt and rennet added to the milk 

to obtain a firm coagulum (Mohammed Salih et 

al., 2011). Abdel-Razig et al. (2014) reported 

that storage period significantly (P≤0.05) 

affected its acceptability and the best 

acceptability score (4.26) was obtained at day 

30 compared to 3.66 score that obtained at the 

end of the storage period (60 days). 

Sesame (Sesamum indicum L.) seeds have been 

grown in tropical regions throughout the world 

since prehistoric times. Sesame seed is a rich 

source of protein and is one of the first crops 

that processed for oil production (Anilakumar 

et al., 2010). Borchani et al. (2010) showed 

that the seed is an important source of oil (44-

58%), protein (18-25%), carbohydrate 

(~13.5%) and ash (~5%). This study was done 

to investigate the effect of preservation method 
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(with or without whey) on the organoleptic 

characteristics during the storage of Mudaffara 

cheese using two different additives as flavor; 

black cumin (Nigella Sativa) and sesame seed 

(Sesamum indicum). 

 

2. MATERIALS AND METHODS 

 

2.1 Source of materials 

The fresh cow's milk used for manufacturing of 

Mudaffara cheese was brought from a local 

farm in Khartoum North. Black cumin (Nigella 

sativa), sesame seed (Sesamum inidcum) and 

sodium chloride (NaCl) were obtained from the 

local market. The starter culture was obtained 

from Preimier Food Product Dairy Factory, 

Khartoum North (Sudan). Rennet sticks 

(Christen Hansen's laboratories – Copenhagen, 

Denmark was used as 1 stick per 50 kg milk. 

This study was done during June– August 

2013. 

2.2 Manufacturing of Mudaffara cheese 

The sesame seed was roasted first and left to 

cool down before it was added to the cheese. 

The milk was first filtered from impurities and 

was divided into two parts; 13 liters each; one 

to be flavored with black cumin and to the 

other sesame seed was added as flavor. Then 

the milk was wormed down to 40°C and 1% of 

starter culture was added followed by addition 

of rennet powder (1%) that was dissolved into 

a glass of tap water and stirred (2–3 minutes) in 

order ensure uniform distribution of the rennet. 

The milk was then left undisturbed to settle and 

to coagulate to form a curd. 

After about 40 minutes, the coagulation was 

complete and the whey was allowed to drain 

from the curd. The curd was then cut into slices 

in order to allow more draining of the whey. 

After that the curd was incubated at 40° C for 

1.5 hours until the required elasticity and 

acidity for kneaing were reached (0.54–0.60% 

is the desired acisity). During this period, 

inflatable was measured; every half hour; by 

dipping a small piece of curd into hot water, 

then holding it (in hands), kneaing and pulling 

it to form a cord of about 2 meter long. If the 

curd breaks before reaching this length, 

ripening is considered incomplete. When the 

curd became smooth paste with satisfactory 

stretching to a rope of more than 4 meters long 

and elastic, the ripening was complete. The 

then whole curd was then cut into strips, and 

each 4–5 pieces were taken together and put in 

the hot water (65–75°C) for 3–5 minutes; using 

wooden paddles; until the curd turned into 

smooth paste. Then each of the additives 

(Black cumin or roasted sesame seeds) was 

added to the hot paste before braiding. The 

curd was then hand worked and pulled to form 

a long rope which was then braided, washed by 

immersing it into cold water. 

The two types of cheese were taken after the 

cooking process and put into stainless steel 

buckets to let the braided cheeses to be 

immersed into the sterilized whey to which salt 

is added (3%) for 12 hours. Two portions of the 

cheese were stored in the whey (cheese with 

black cumin and cheese with sesame), while 

the other two were stored without whey. Then 

all types of Mudaffara cheese were after 

packing into plastic bags and stored at the 

refrigerator temperature (8℃ ) for 4-8 months. 

2.3 Sensory evaluation 

Ten untrained panelists were asked to judge on 

the sensory quality of Mudaffara cheese that 

include appearance, flavor, taste, texture and 

overall acceptability using a seven-point scale 

(Ihekoronye and Ngoddy, 1985). The scores 

were evaluated as 7 excellent, 6 very good, 5 

good, 4 average, 3 fair, 2 poor and 1 very poor. 

2.4 Statistical analysis 

The obtained data were analyzed using the 

SPSS (Statistical Package for Social Sciences) 

microcomputer programmer. Means were 

separated using LSD. 

 

3. RESULTS AND DISCUSSION 
 

The sensory evaluation scores for all types of 

Mudaffara cheese showed decreasing values during 

the storage period (Table 1). The higher score for 

appearance recorded significant (P<0.001) 

variations at the beginning of the storage period 

(days 0 and 7), then the score showing a decreasing 

trend until the end of the storage period. 
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Table 1: Effect of storage period on sensory evaluation of Mudaffara cheese 

Storage period Day 0 Day 7 Day 14 Day 21 

Appearance 5.75±0.19
a
 5.70±0.19

a
 3.95±0.19

b
 3.50±0.19

b
 

Flavor 5.80±0.11
a
 5.20±0.11

b
 4.90±0.11

b
 4.75±0.11

b
 

Taste 5.15±0.22
a
 4.65±0.22

ab
 4.50±0.22

bc
 4.00±0.22

c
 

Texture 5.90±0.18
a
 5.75±0.18

a
 4.85±0.18

b
 5.20±0.18

b
 

Saltines 6.10±0.21
a
 3.80±0.21

b
 4.15±0.21

b
 3.95±0.21

b
 

Overall acceptability 5.10±0.27
 a
 4.94±0.27

 a
 4.35±0.27

 a
 4.35±0.27

 a
 

a,b,c,d,… means value within the same row with different superscripts letters are significantly different at P<0.001 

 

This result disagreed with Abdel-Razig et al. 

(2014) who reported that the storage period 

significantly (P≤0.05) affected the appearance 

of the braided cheese; the lowest value (3.00) 

was obtained at the beginning of the storage 

period, while the best value (4.14) was found 

after a month of storing the cheese. The scores 

for appearance of Mudaffara cheese showed 

changes during the storage period (Table 2 and 

3), these result are in agreement with the 

findings of El Owin and Hamid (2008). 

According to the panelist, the best appearance 

was found in cheese stored without whey 

(Table 2). After 21 days of storage, the scores 

for appearance revealed that the cheese 

flavored with sesame was significantly 

(P<0.001) better compared to that flavored 

with black cumin. However both cheeses stored 

without whey showed significantly (P<0.001) 

better score for appearance compared to that 

kept in the whey. This might be because the 

addition of black cumin (2.5% and 3.5%) 

rendered the cheese too dark and caused 

negative effect on appearance and color 

(Tarakci et al., 2004; Abdel-Razig et al., 2014). 

The data showed significant (P<0.001) 

variations in flavor scores for Mudaffara 

cheese during the storage (Table 1, 2 and 3). 

This may be due to increasing level of acid 

taste, which could be due to fat content and 

higher acidity in sesame cheese (not shown 

data). Also Suliman et al. (2019) concluded 

that the level of fat content affected the 

Sudanese cheese acceptability and properties. 

Similarly Muir et al. (1997) and Nour El Diam 

and El Zubier (2007) reported that the 

differences in processed cheese flavors are due 

to fat content. Moreover Gbadamosi et al. 

(2017) that the oil absorption capacity of the 

sesame protein isolate was 131% and that the 

interaction of oil with proteins are very 

important in food systems because of the 

effects on the flavor of foods. 

 

 
Table 2: Effect of preservation methods and type of additives on sensory evaluation of Mudaffara 

cheese during storage 

Parameters 

Treatments C Cw S Sw 

Appearance 5.20±0.19
a
 3.65±0.19

c
 5.60±0.19

a
 4.45±0.19

b
 

Flavor 5.20±0.11
a
 5.60±0.11

a
 5.60±0.11

a
 4.25±0.11

b
 

Taste 4.85±0.22
b
 4.15±0.22

c
 5.90±0.22

a
 3.40±0.22

d
 

Texture 5.55±0.18
a
 5.55±0.18

a
 4.95±0.18

b
 5.65±0.18

a
 

Saltines 4.10±0.21
b
 4.50±0.21

b
 5.25±0.21

a
 4.15±0.21

b
 

Overall acceptability 5.05±0.27
a 

5.00±0.27
a 

5.25±0.27
a 

3.65±0.27
b 

c= Mudaffara cheese flavored with black cumin kept without whey 

cw= Mudaffarar cheese flavored with black cumin kept with whey 

s= Mudaffara cheese flavored with sesame seed kept without whey 

sw= Mudaffara cheese flavored with sesame seed kept with whey 
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Table 3: Effect of storage method and additive type on appearance and flavor of Mudaffara cheese during storage 

Parameters Appearance Flavor 

Treatments 

storage 

With whey Without whey With whey Without whey 

Cumin Sesame Cumin Sesame Cumin Sesame Cumin Sesame 

Day 0 5.80
 
±0.38

 
4.60

 
±0.38

 
6.00

 
±0.38

 
4.40

 
±0.38

 
5.60

 
±0.40

 
5.00

 
±0.40

 
5.60

 
±0.40

 
4.60

 
±0.40

 

Day 7 4.40
 
±0.38

 
2.00

 
±0.38

 
5.80

 
±0.38

 
2.40

 
±0.38

 
5.60

 
±0.40

 
5.40

 
±0.40

 
6.40

 
±0.40

 
5.00

 
±0.40

 

Day 14 6.20
 
±0.38

 
5.00

 
±0.38

 
5.00

 
±0.38

 
6.20

 
±0.38

 
6.00

 
±0.40

 
5.40

 
±0.40

 
6.40

 
±0.40

 
4.60

 
±0.40

 

Day 21 6.40
 
±0.38

 
2.40

 
±0.38

 
6.20

 
±0.38

 
2.80

 
±0.38

 
3.60

 
±0.40

 
3.20±0.40

 
4.80

 
±0.40

 
5.40

 
±0.40

 

Day 28  2.20
 
±0.44

 
4.20

 
±0.44 D D 4.40

 
±0.50 4.60

 
±0.50

 
D D 

Day 35 4.0
 
±0.44

 
4.20

 
±0.44 D D 5.20

 
±0.50 3.0

 
±0.50 D D 

Day 42 1.8
 
±0.44 3.0

 
±0.44 D D 2.60

 
±0.50 2.80

 
±0.50 D D 

Level of 

significant 
*** 

a,b,c,d,… means value within the same columns and rows with different superscripts letters are significantly 

different at P<0.001 

D: cheese deteriorated 

 
Table 4: Effect of storage method and additive type on taste and texture of Mudaffara cheese during storage 

Parameters Taste Texture 

Treatments 

storage 

With whey Without whey With whey Without whey 

Cumin Sesame Cumin Sesame Cumin Sesame Cumin Sesame 

Day 0 4.40
 
±0.44

 
3.80

 
±0.44

 
5.00±0.44

 
6.20

 
±0.44

 
5.80

 
±0.37

 
4.40

 
±0.37

 
6.60

 
±0.37

 
5.40

 
±0.37

 

Day 7 4.60
 
±0.44

 
2.60

 
±0.44

 
6.20

 
±0.44

 
3.20

 
±0.44

 
6.60

 
±0.37

 
6.20

 
±0.37

 
6.60

 
±0.37

 
2.80

 
±0.37

 

Day 14 5.40
 
±0.44

 
6.40

 
±0.44

 
6.20

 
±0.44 5.60

 
±0.44

 
4.60

 
±0.37

 
4.20

 
±0.37

 
5.60

 
±0.37

 
5.40

 
±0.37

 

Day 21 4.20
 
±0.44

 
3.20

 
±0.44

 
3.20

 
±0.44

 
3.00

 
±0.44

 
6.00

 
±0.37

 
6.00

 
±0.37

 
4.80

 
±0.37

 
5.80

 
±0.37

 

Day 28  4.60
 
±0.47 5.00

 
±0.47 D D 3.80

 
±0.34

 
4.60

 
±0.34 D D 

Day 35 5.20
 
±0.47 4.80

 
±0.47 D D 2.80

 
±0.34 2.40

 
±0.34 D D 

Day 42 2.80
 
±0.47

 
2.80

 
±0.47 D D 2.20

 
±0.34

 
 2.20

 
±0.34 D D 

Level of 

significant 
*** 

a,b,c,d,… means value within the same columns and rows with different superscripts letters are significantly 

different at P<0.001 

D: cheese deteriorated 

 

Storage period significantly (P≤0.05) affected 

the flavor score of the braided cheese. The 

lowest score (3.00) was obtained at the 

beginning of the storage, while the highest 

score (4.14) was recorded after a month of 

storing the cheese (Abdel-Razig et al., 2014). It 

was clear that the cheese flavored with sesame 

and kept in the whey revealed significantly 

(P<0.001) lower score flavor (Table 2 and 3), 

which might be due to the high content of fat in 

sesame (Anilakumar et al., 2010; Gbadamosi et 

al., 2017). This result agreed with that obtained 

by Singh and Kanawjia (1989) who reported 

that the sensory characteristic of flavor and 

texture of the processed cheese were reduced 

during the storage of the cheese. However the 

present result disagreed with Tarakci and 

Kucukoner (2006) and Nour El Diam and El 

Zubier (2007) who reported increasing scores 

for both flavor and overall acceptability during 

ripening, which could be attributed to the 

variation of the cheese types and their 

processing conditions.  

The taste scores of the Mudaffara cheese 

showed high significant (P<0.01) differences 

during day 0, 28 and 35 of the storage, with 

slight decrease during storage period (Table 1). 

Mudaffara cheese flavored with sesame kept 

without whey showed a significant (P<0.001) 

higher score for taste compared to other 

cheeses (Table 2), which could be due to the 

higher content of fat and acidity in sesame 

seed. Anilakumar et al. (2010) reported that 

sesame seeds add a nutty taste and a delicate, 

almost invisible crunch to many Asian dishes. 

After 21 days of storage, the average scores for 

taste revealed that there were no significant 

variations between both cheeses kept with oe 
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without rheir whey (Table 2 and 4). The 

sesame seed had a preservation characteristic 

so it can be used in products like baked goods, 

confectionery products and for preservation of 

the sweets (Namiki, 1995). Also black cumin 

has significant effect as preservative (El Zubeir 

et al., 2005; Abdel-Gadir et al., 2013). 

Moreover black cumin (Nigella sativa L.) 

contains several bioactive molecules and 

functional ingredients that are present in its 

fixed and essential oil (Sultan, 2009). Evidence 

is also available supporting the utilization of 

Nigella sativa and its bioactive components in 

a daily diet for health improvement (Butt, 

2010). Black cumin played a remarkable 

inhibitory effect on the growth of Staph aureus. 

Moreover, the presence of phytosterols in 

amounts of 0.33 to 0.36% further strengthens 

its hypoglycemic and hypoholesterolemic 

perspectives (Cheikh–Rouhoua, 2008). 

The texture scores changed during storage 

period with a decreasing trend during the 

storage period (Table 1, 2 and 4). The higher 

score of texture was found at the beginning of 

the storage (day 0, 7 and 28), then decrease 

significantly (P<0.001) towards the end of 

storage period. Similarly Nour El Diam and El 

Zubier (2007) found that the processed cheese 

made from Sudanese white cheese after 15 

days of ripening was more stable and 

acceptable compared to that made after 30 days 

of ripening. Fox et al. (2000) reported that 

cheese texture is a composite of sensory 

attributes resulting from a combination of 

physical properties perceived by the sense of 

sight and touch. However Abdel-Razig et al. 

(2014) reported that the lowest value (3.32) of 

the texture score of braided cheese was 

obtained at the beginning of the storage, while 

the highest (4.48) was recorded at the end of 30 

days of the storage period. The lower score was 

obtained for Mudaffara cheese flavored with 

sesame and kept without whey, while other 

cheeses showed high texture score. Wium et al. 

(2003) reported that both compositional and 

process parameters are known to influence 

texture of cheese.\ 

After 21 days, the average score for texture 

revealed that there was non significant 

(P>0.05) variations between cheese flavored 

with sesame and that flavored with black cumin 

(Table 2 and 4). Van heggen et al. (2004) 

found that cheese texture changed significantly 

(P<0.05) during the first 4−8 weeks of storage. 

However Schar and Bosset (2000) reported that 

structure and flavor of processed cheese during 

storage at room temperature were slowly 

changed. The lowest score (3.65±0.27) was 

reported for Mudaffara cheese flavored with 

sesame seed and kept in the whey. This 

suggested that when sesame seed are used as 

flavor for Mudaffara cheese, the cheese has to 

be removed from the whey immediately after 

ripening. 

 

4. CONCLUSION 

 

It was concluded that the panelist showed a 

high affinity for Mudaffara cheese made from 

sesame. Moreover, sesame is available in 

Sudan and it has good flavor and good 

properties for keeping the quality of the 

product. This result recommended that 

processing and consumption of braided 

(Mudaffara) cheese flavored with sesame seed 

have to be promoted. 

 

5. REFERENCES 

 
[1]. Abdel-Gader, M.K.H., El-bakri, J.M. and El 

Zubeir, I.E.M. (2013). The physicochemical and 

microbiological quality of the Sudanese yoghurt 

Mish produced by traditional and modernised 

methods. International Journal of Dairy 

Technology, 66 (2): 273–278.  

[2]. Abdel-Razig, K.A., Kunna, M.A. and Mohammed, 

A.S. (2014). Effect of levels of black cumin seeds 

(Nigella sativa) and storage period on biochemical 

properties and acceptability of Sudanese braided 

cheese. Sudanese Journal of Agricultural Sciences, 

1: 55–62. 

[3]. Ahmed, K.T. (1995). Evaluation of Mudaffara 

cheese from different milk sources. Journal of 

Dairy Science, 23: 53 – 58. 

[4]. Alalade, O.A. and Adeneye, J. A. (2007). The 

effect of short-term frozen storage on the chemical 

composition and coliform microflora of Wara 

cheese 'Wara cheese under frozen storage'. 

http://www.afst.valahia.ro/


Annals. Food Science and Technology 

2019 

 

Available on-line at www.afst.valahia.ro                               726                                 Volume 20, Issue 4, 2019 

American Journal of Food Technology, 2(1): 44-

47. 

[5]. Altahir, M.O.E., Elgasim, E.A., Mohamed 

Ahmed, I.A. and Ibrahim, F. S. (2015). Effect of 

heat treatment and salt concentration on 

organoleptic properties of Muddafara cheese 

manufactured from raw and pasteurized milk. 

Annals Food Science and Technology, 16 (1): 70-

77. 

[6]. Borchani, C., Besbes, S., Blecker, C.H. and Attia, 

H. (2010). Chemical characteristics and oxidative 

stability of sesame seed, sesame paste, and olive 

oils. Journal Agric, Science and. Techn., 12: 585-

596 

[7]. Butt, M.S. and Sultan, M.T. (2010). Nigella sative: 

Reduces the risk of various maldies. Crit. Rev. 

Food. Sci. Nutrition, 50:654-665. 

[8]. Castillo, M., Lucey, J.A. and Payne, F.A. (2006). 

The effect of temperature and inoculum 

concentration on rheological and light scatter 

properties of milk coagulated by a combination of 

bacterial fermentation and chymosin. Cottage 

cheese-type gels. Int. Dairy J., 16: 131–146. 

[9]. Cheikh– Rouhoua, S., Besbesa, S., Lognayb, G., 

Bleckerc, C., Deroannec, C. and Attia, H. (2008). 

Sterol composition of black cumin (Nigella sativa 

L.) and Aleppo pine (Pinus halepensis Mill.) seed 

oils. Journal Food. Comp. Anal., 21:162–168. 

[10]. Codex (1996). Food and Agriculture Organization 

of the United Nations World Health Organization, 

Appendix VII: Draft Revised Standard for Cheese 

(A-6) Rome, Italy. 

[11]. El Owni, O.A.O. and Hamid, O.I.A. (2008). Effect 

of storage period on weight loss, chemical 

composition, microbiological and sensory 

characteristics of Sudanese white cheese (Gibna 

bayda). Pak. J. Nutr., 7 (1): 75–80. 

[12]. El Owni, O.A.O. and Osman, S.E. (2009) 

Evaluation of chemical composition and yield of 

Mozzarella cheese using two different methods of 

processing. Pakistan Journal of Nutrition, 8 (5): 

684-687. 

[13]. Elkhider, I.A.E., El Zubeir, I.E.M. and Basheir, 

A.A. (2012). The impact of processing methods on 

the quality of Sudanese white cheese produced by 

small scale in New Halfa area. Acta Argiculturae 

Slovenica, 100 (2): 131–137. 

[14]. El Zubeir, I. E. M., Abdalla, W. M. and El Owni, 

O. A. O. (2005). Chemical composition of 

fermented milk (roub and mish) in Sudan. Journal 

of Food Control, 16 (7): 633-637. 

[15]. Fox, P.F. (1993). Cheese: An overview. In: 

Cheese chemistry, physics and microbiology. 

Major cheese groups, 2nd ed., Chapman and Hall, 

London. 

[16]. Fox, P.F., Cogan, T.M. Guinee, T.P. and 

McSweeney, P.L.H. (2000). Fundamentals of 

Cheese Science. Aspen Publishers, Inc., USA. 

[17]. Gbadamosi, S.O., Fasuan, T.O. and Omobuwajo, 

T.O. (2017). Fatty acid profile, physico-chemical 

and functional properties of oil and protein isolate 

simultaneously extracted from sesame (Sesamum 

indicum) seed. Annals Food Science and 

Technology, 18 (1): 1-10. 

[18]. Guinee, T.P. (2004). Salting and the role of salting 

in cheese. Int. J. Dairy Technol., 57: 99-109. 

[19]. Idris, Y.M.A. and Alhassan, I.H. (2010). Effect of 

packaging material on microbiological properties 

of Sudanese white cheese. International Journal of 

Dairy Science, 5 (3): 128-134. 

[20]. Ihekoronye A.I. and Ngoddy, P.O (1985). 

Integrated Food Science and Technology for the 

Tropics. (2nd ed.) Macmillan Publishers Ltd. 

London.  

[21]. Mohamed, O.A.E. and El Zubeir, I.E.M. (2018). 

Comparative study on chemical and 

microbiological properties of white cheese 

produced in traditional and modern factories. 

Annals of Food Science and Technology, 19 (1): 

111-120.  

[22]. Muir, D.D., Williams, S.A.R. Tamime, A.Y. and 

Shenana, M.E. (1997). Comparison of the sensory 

profile of regular and reduced fat commercial 

processed cheese spreads. International Journal of 

Food Science and Technology, 32(4): 279-286. 

[23]. Namiki, M. (1995). The chemistry and 

physiological functions of sesame. Food Res. Int., 

11:281–329. 

[24]. Nour El Diam, M.S.A and El Zubeir I.E.M. 

(2007). Yield and sensory evaluation of the 

processed cheese from Sudanese white cheese. 

Research Journal of Animal and Veterinary 

Sciences, 2: 47-52. 

[25]. Singh, S. and Kanawjia, S.K. (1989). Quality 

assessment of market samples of processed 

cheese. Indian J. Dairy Sci., 42: 1-9. 

[26]. Schär, W. and Bosset, J.O. (2002). Chemical and 

physicochemical changes in processed cheese and 

ready-made fondue during storage. A review. 

Lebensm.-Wiss. U.-Technol. 35:15-20.  

[27]. Suliman, A.H.Y.; Abdalla, M.I.and El Zubeir, 

I.E.M.  (2019). Effect of milk fat level on salt, 

some mineral content and sensory characteristic of 

Sudanese white cheese during storage. J. Dairy 

Research and Techenology, 2(1): 008. DOI: 

10.24966/DRT-9315/100008 

[28]. Sultan, M.T., Butt, M.S., Anjum, F.M., Jamil, A., 

Akhtar, S. and Nasir, M. (2009). Nutritional 

profile of indigenous cultivar of black cumin seeds 

and antioxidant potential of its fixed and essential 

oil. Pak. Journal Bot., 41:32-40. 

[29]. Tarakci, Z., Ekici, K., Sagdic, O. and Kucukoner, 

E. (2004). The effects of black cumin (Nigella 

sativa) on ripening of Turkish tulum cheese. 

Proceeding of the 9th Egyptian Conference for 

Dairy Science and Technology, pp. 405–418. 

http://www.afst.valahia.ro/


Annals. Food Science and Technology 

2019 

 

Available on-line at www.afst.valahia.ro                               727                                 Volume 20, Issue 4, 2019 

[30]. Tarakci, Z. and Kucukoner, E. (2006). Changes on 

physicochemical, lipolysis and proteolysis of 

vacuum packed Turkish Kasar cheese during 

ripening. Journal of Central European Agriculture, 

7: 459-464. 

[31]. Van Hekken, D.L., Tunick, M.H. and Park, Y.W. 

(2004). Rheological and proteolytic properties of 

monterey jack goat's milk cheese during aging. J. 

Agric. Food Chem., 52 (17): 5372–5377. 

[32]. Wium, H., Pedersen, P.S. and Qvist, K.B. (2003). 

Effect of coagulation conditions on the 

microstructure and the large deformation 

properties of fat-free Feta cheese made from 

ultrafiltered milk. Food Hydrocoll., 17: 287–296. 

 

http://www.afst.valahia.ro/

