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Abstract 

 

This study was carried out in the milk processing units at College of Animal 

Production Science and Technology, Sudan University of Sciences and 

Technology during May-June (2017). The chemical and sensory 

characteristics of Sudanese white cheese were investigated as affected by 

different levels of probiotics (Lactobacillus acidophilus and Lactobacillus 

plantarum) and storage period. Thirty liters (30) of cow’s milk purchased 

from dairy farm, of College of Animal Production Science and Technology. 

The milk was pasteurized at 72°C for 15 second then cooled to 37 °C. The 

pasteurized milk divided into three equal portions. Three treatments were 

carried out as follows: First treatment is the control cheese samples (A) in 

which cheese was made with conventional yoghurt cultures. In the second 

and third treatments cheese was made with %100 of probiotics culture (B), 

and combination of 50% conventional and 50% probiotics culture (C),  were 

added respectively to the milk cheese. Then cheese was made and stored at 

refrigerator (4°C) for 14 days.  Physicochemical and sensory evaluations 

were done for the cheese samples at day zero, 7, and 14 days, intervals. The 

cheese statistical analysis showed that probiotics significantly (P< 0.05) 

affected the chemical composition of the cheese. The results also showed 

that crude protein, acidity, and ash were significantly (P< 0.05) affected by 

levels of probiotics, while fat, total solids and salt showed no significant 

difference (P>0.05). However, the storage period had significant difference 

(P<0.05) on the protein, fat, total solids, acidity, ash content and salt. The 

sensory characteristics of the cheese samples were found to be affected 

significantly (P>0.05) by the storage period on color, taste, texture, and 

flavor. Except the saltiness and overall acceptability. Addition of probiotics 

culture had significant effects on the color, flavor, texture, taste and overall 

acceptability. It would be concluded that the quality of Sudanese white 

cheese was relatively improved with the addition of probiotic bacteria 

(Lactobacillus acidophilus and Lactobacillus plantarum). 
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ثالبح مستخلص  

 

 والتكنولوجيا للعلوم السودان جامعه الحيواني الإنتاج بكلية الألبان معمل في الدراسة هذه أجريت   

 من المختلفه المستويات تأثير تقييم إلي الدراسة تهدف( , 7102) يونيو - مايو من الفترة في

 التخزين وفتره( بلنتارم لاكتوباسلس و فلسإسيدو لاكتوباسلس( ) البروبايوتك) الحيويه عاوناتمال

  الأبقار لبن من لتر/ ثلاثون شراء تم .السودانيه البيضاء للجبن والحسيه الكيميائيه الخصائص علي

 معامله تمت, والتكنولوجيا للعلوم السودان جامعه الحيواني الأنتاج بكليه الألبان مزرعه من الخام

 إلي قسمت ثم°(,م72) إلي تبريده وتم دقيقه/ لمده°( م27) ارهحر درجه في بالبستره حراريا اللبن

 لها أضيفت الضابط  الأولي المعامله. معاملات ثلاثه علي للحصول(  لتر/01)  متساويه مقادير ثلاثه

 بنسبه( البروبايوتك) بادئ لها أضيفت والثالثه الثانيه المعامله بينما, (A)  التجاري الزبادي بادئ

011% (B) ,01(البروبايوتك) وبادئ% 01 التجاري البادئ من يجومز% (C) تم.  التوالي علي 

 الفيزيوكيمائي التحليل أجري, يوم 04 لمده°( م4 ) حراره بدرجه ثلاجه في وخزنت الجبن تصنيع

 للبيانات الأحصائي التحليل أجري. التوالي علي 04,  1, 2 اليوم في الجبن لعينات الحسي والتقييم

 حيث للعينات الكيميائي التحليل علي كبير  معنوي أثر والمعاملات التخزين لفتره أن تائجالن وأظهرت

 لم حيث والرماد,الهيدروجيني الأس,الحموضه,البروتين  علي المعاملات لأثر معنويه فروق وجدت

 ركبي معنوي أثر التخزين لفتره كان وكذلك. والملح الصلبه الجوامد,الدهن علي معنويه فروق تظهر

 لفتره ليس أن النتائج أوضحت. والملح الرماد,الهيدروجيني الأس,الحموضه,الدهن,البروتين علي

 والملوحه والنكهه والقوام الطعم  حيث من للعينات الحسي التقييم علي كبير معنوي أثر التخزين

 علي وبايوتكالبر لأضافه معنوي أثر هناك كان بينما.اللون علي معنوي  أثر وجد ولكن العام والقبول

 ان وجد.  العام والقبول والملوحه والنكهه القوام  والطعم اللون حيث من للعينات الحسي التقييم

 .السودانيه البيضاء الجبنه ةجود سنيح الحيوية المعاونات استخدام
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CHAPTER ONE 

INTRODUCTION 

 

It is difficult to separate functional and conventional foods in 

appearance  contrary to conventional foods, functional foods have evidenced 

physiological benefits, in addition to basic nutritional functions e. g. gut 

health, they show physiological benefits and can reduce the risk of chronic 

disease, functional  food can provide the needs of the body with the required 

amount of vitamins, fats, proteins, carbohydrates, etc., needed for its healthy 

survival (FAO, 2007; Cencic and Chingwaru, 2010). 

          Probiotics are the most commonly used dietary method of influencing 

the gut flora composition, a recent definition of probiotics was given as 'a 

live microbial feed supplement that is beneficial to health (Gibson, 2007). 

Probiotics are usually used in dairy products, as well as cheese is a good 

vehicle for these microorganisms, besides the viability of probiotics in 

cheese, it is important that incorporation of probiotics bacteria should not 

affect the expected sensory characteristics (flavor, texture, and appearance) 

of conventional (non-probiotics) cheeses, although several studies have 

shown probiotics culture didn't considerably affect the sensory quality of 

cheese, it is thought that their addition might contribute to different flavor 

and texture characteristic (Karimi et al, 2012). Some probiotics mixed 

culture, e.g. ABT cultures containing (Lactobacillus acidophilus, Bifid 

bacterium and Streptococcus thermophiles) have been developed to bring 

out the preferred flavors in the products in which they are used the 
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introduction of cultures for direct inoculation of the cheese vat, "direct vat 

set" (DVS), has allowed culture producers to launch new culture blends, 

consisting of both thermophilic mainly (S. thermophilus) and mesophilic 

strains (Buriti et al, 2007). In recent years’ cheese is very popular subject of 

various marketing and research studies, because it is a good alternative for 

delivery of probiotics into the intestine, fermented milks have long been 

used as the main vehicles for probiotic strains, the supplementation of 

cheeses with probiotics bacteria represents the aggregation of added value 

to a product that already has benefits inherent in its composition (Gomes et 

al, 2011; Minervini et al,  2012). The ingestion of cheese supplemented with 

probiotics bacteria has been associated with a variety of benefits to human 

health, such as improvements in the immune system, improvements in oral 

and intestinal health in the elderly and reinforcement of intestinal immunity 

(Lollo et al, 2012; Albenzio et al, 2013a). 

              Cheese has certain advantages as a carrier of probiotics compared 

with more acidic fermented dairy products such as yogurt. It creates a buffer 

against the high acidic environment in the gastrointestinal tract (GIT) and 

thus creates a more available environment for probiotics survival throughout 

gastric transit (Karimi et al ,2012; Ortakci et al, 2012). As already reported 

by several authors, cheese is a promising food matrix for probiotics, but 

strain selection and possible process regulations should be carefully 

evaluated to maximize probiotics cell viability during cheese manufacture 

and storage  as well as to limit possible changes in organoleptic properties it 

could be said that only a few probiotics cheeses have been successfully 

developed for the market when compared with yoghurts or fermented milks 
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because of product quality that can be affected by the addition of some 

probiotics bacteria (Grattepanche et al, 2008). 

              The Sudanese white cheese is usually characterized as having poor 

functional therapeutic Therefore, it is crucial to find ways of improving the 

therapeutic value of the product. The aim of this research was to investigate 

the possibility of using probiotics culture in the production of white cheese 

made from cow’s milk and to create organoleptic properties of probiotics 

product. 

Objectives of the study: 

1. To study the effect of utilizing probiotics bacteria on thephysico-

chemicaland sensory characteristics of the Sudanese white Soft cheese. 

       2.To determine the impact of storage period onthe Physicochemical and 

       sensory evaluation of white cheese. 
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CHAPTER TWO 

LITERATURE REVIEW 

 

2.1. The milk: 

             Milk or mammal milk is a white liquid produced by the mammary 

glands of mammals. It is the primary source of nutrition for young mammals 

before they are able to digest other types of food, early-lactation milk 

contains colostrum’s, which carries the mother's antibodies to its young and 

can reduce the risk of many diseases, milk also can be defined as the normal 

secretion of the mammary gland of mammals and cannot be a colostrum’s or 

a colostrum’s milk  (Clarence et al, 2004).  

             As an agricultural product, milk is extracted from mammals during 

or soon after pregnancy and is used as food for humans, worldwide  dairy 

farms produced about 730 million tons of milk in 2011, from 260 million 

dairy cows, India is the world's largest producer of milk, and is the leading 

exporter of skimmed milk powder, yet has little to no other milk product 

exports (Faye and Konuspayeva, 2012).  It also contains components that are 

essential to humans such as proteins, carbohydrates, fat, vitamin D, calcium 

and phosphorus and it also provides energy (Pauline and Karin, 2006). 
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2.2. Fermented dairy products:  

            Fermented dairy products have a long and culturally diverse history. 

The origins of fermented dairy products can be traced far back to Persian 

times (8000 BC) in the Middle East when, as it is believed, the art of cheese 

making was introduced (Rose et al, 2002). Fermented milk products 

originated from near East and subsequently gained popularity in Europe 

Fermentation process, which occurs in the fermented milk results in 

conversion of lactose to lactic acid, this acid has preservative effect on milk, 

the low pH of fermented milk inhibits the growth of undesirable bacteria and 

pathogenic organisms, the starter cultures used for fermentation of milk 

convert part of lactose to lactic acid, carbon dioxide, acetic acid, dactyl, 

acetaldehyde and several other materials (Walstra et al., 1999). 

2.2.1. Yoghurt: 

            Yogurt is a fermented product prepared from milk of high solids 

content some quantity of water is evaporated from milk or skimmed powder 

is added, this milk of high SNF content is subjected to fermentation by the 

symbiotic growth of two types of bacteria (Lactobacillus bulgaricus and 

Streptococcus thermophilus), Yoghurt is obtained from pasteurized milk, 

cream or a mixture of two or more of these products (Mahindru, 2009). 

           Current trend for using prebiotics and probiotics culture in the 

manufacturing of fermented milks and yogurt products is in response to 

consumer expectations for functional or wellness foods, the beneficial 

effects documented in numerous studies and reviews include; prevention of 

cancer, reduction in diarrhea associated with travel, antibiotics therapy and 

rotavirus, improvement of gastrointestinal health, enhancement of immunity 
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of the host, amelioration of lactose intolerance symptoms, protection from 

infections caused by food-borne microorganisms and vaccine adjuvant 

effects (Chandan, 2008). 

2.2.2. Cream: 

            Cream is a fat rich portion separated from whole milk; it contains all 

milk constituents in varying portions. According to prevention of food 

adulteration rule (PFA) cream should contain 20-25 % milk fat (Pauline and 

Karin, 2006). 

2.2.3. Butter: 

            Butter is the concentrated form of milk fat. According to prevention 

of food adulteration rules (PFA) Butter should contain not less than 80 % of 

fat, a maximum of 1.5 % curd content and all fat soluble vitamins such as 

vitamin A,D,E and K and its made by churning cream, sour cream or sour 

milk (Mahindru, 2009). Pauline and Karin, (2006) added that butter has a 

limited shelf life and can become mouldy or rancid. 

2.2.4. Ghee: 

             Ghee is produced by removing the last water remnants from butter 

by heating the butter and letting the water evaporated, or by melting butter 

and draining the water which separates from the fat (Pauline and Karin, 

2006). Fat content is the milk component most quantitatively and 

qualitatively variable and depend on lactation stage, season, breed, feeding, 

and genotype ( Raynal, et al 2008). Ghee is an important milk product which 

has been extensively used throughout the country for dietary. Ghee is the 

clarified butter fat prepared either from cream or butter, it is the richest 
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sources of milk fat among all the dairy products (Ibraheem and Sheeba, 

2004). As stated by Mahindru (2009) ghee has a rich and good flavor.  

2.3. Cheese: 

2.3.1. The origin of cheese: 

            There is no conclusive evidence indicating where cheese-making 

originated from, either in Europe, central Asia or the middle East, but the 

practice had spread within Europe prior to Roman time and it had become a 

sophisticated enterprise by the time the Roman Empire came into the being 

(Arvind, 2010). The proposed date for the origin of cheese-making range 

from around 8000 BC (when sheep were first domesticated) to 300 BC, the 

people of Greece used cheese from 1000 to 450 BC and the Romans from 

775-750 BC (Clarence et al, 2004). Approximately one third of the world's 

milk production is used in cheese manufacturing (Farkye, 2004).  

         Cheese is one of the most diffused vehicles to hold efficiently 

probiotics bacteria, and thus introduce them into the human diet (Saxelin et 

al, 2003). For a long time, the cow’s milk cheeses were mostly studied for 

the incorporation of probiotics (Bergamini et al. 2010; Gomes et al, 2011; 

Ong et al., 2007). 

2.3.2The definition of cheese: 

             Fox (2000) defined cheese as the fresh or ripened product obtained 

after coagulation and whey separation of milk, cream or partly skimmed 

milk, buttermilk or a mixture of these products.  James (2013) gave a simple 

definition for cheese as a fresh or ripened product obtained after coagulation 

and whey separation of milk, cream or partly skimmed milk, butter milk or a 
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mixture of these products. Other definition for cheese was given by 

Shukla,(2010), and Ramakant, (2006) who stated that cheese is a food made 

from milk usually the milk of cows, buffalo, goats or sheep by coagulation. 

Due to differences between regions and the specific technology used in the 

processing of milk, numerous cheeses were developed, such as Cheddar, 

Gouda and Mozzarella. These products have one thing in common, namely 

that the LAB is responsible for the acidification (Law and Tamime, 2010). 

2.3.3.Nutritional value of cheese:  

               Cheese is a rich source of essential nutrients such as proteins, 

lipids, vitamins and minerals that perform an integral part of a healthy diet 

(Ash and Wilbey, 2010). The wide variety of cheese all over the world 

constitutes a growing market for probiotics cheese with potential advantages 

and is a valuable alternative to the dairy industry (Cruz, et al., 2009).  Many 

reduce fat varieties of cheeses are available for individuals monitoring or 

reducing fat in their diet, also Individuals can include cheese in a fat reduced 

diet (McBean, 2002). Because of their low lactose, most cheeses are well for 

individuals.Who have difficulty digesting lactose (lactose mal digesters) 

(Miller et al, 2000).  

            Moreover, because cheese is high in calcium, it is inclusion in the 

diet, which reduces the risk for osteoporosis. In addition, cheese in 

moderation, is includedin the diet designed to reduce the risk of 

hypertension, also reduce factors for heart disease (McBean, 2002). Food 

value of cheese is well known and cheese is sometimes called as solid milk. 

A kilogram of cheese has practically twice the food value of equal quantity 

of meat. As the manufacturing of cheese is based on break down of milk 
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protein, it is easily digestible when taken with reasonable quantity of 

carbohydrates. It is potential source of milk proteins, calcium, phosphorus 

and fat soluble vitamins (A, D, E, and K) (Subhasish and Subhash, 2006; 

and Walstra et al, 2006). In general cheese supplies a great deal of calcium, 

protein and phosphorus. A30-gram serving of cheddar cheese contains about 

7 grams of protein and 200 milligrams of calcium, nutritionally, cheese is 

essentially concentrated milk; it takes about 200 grams of milk to provide 

that much protein and 150 grams to equal the calcium, some studies claim to 

show that cheese can help to prevent tooth from decaying (Arvind, 2010).  

           McBean (2002) reviewed cheeses nutritional contribution to the diet, 

many reduce fat varieties of cheeses are available for individuals monitoring 

or reducing fat in their diet, also individuals can include cheese in a fat 

reduced diet. He also reported that certain cheeses have been demonstrated 

to reduce the risk of dental caries, he added that cheeses have an anti-

carcinogenic effect, so consuming cheese may stimulate the flow of saliva, 

which has caries reducing properties, in addition to that cheese protein has 

been demonstrated to neutralize plaque acids, which are produced during the 

fermentation of sugars and starches by plaque bacteria, and cheese appears 

to prevent acid demineralization and enhance demineralization of tooth and 

reduce tooth decay. 

2.3.4. Cheese storage:  

           Natural cheese should be stored at low temperatures to ensure good 

quality, a high temperature leads to evaporation of moisture, which growth 

of unwanted moulds and taint producing bacteria and other faults, a very low 

temperature also leads to moulds growth because of the relatively high 
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humidity usually associated with it and may result in a damaged texture  the 

suitable storage temperature for cheese may be 5-10C
◦
 (Ramakant, 2006). 

2.3.5. Cheese ripening: 

           The cheese ripening (maturation) is a complex process involving a 

range of microbiological and biochemical reactions, microorganisms are 

present in cheese throughout ripening and contribute to the maturation 

process either directly through their metabolic activity or indirectly through 

the release of enzymes into the cheese matrix through autolysis (Fox et al, 

2004). In fact, cheese ripening is a complex procedure that is accompanied 

by pH variation, breakdown of proteins, slow accumulation of amino acids 

and lipid degradation ( Farahani, et al 2014; Gonzalez-Martín et al, 2017). 

          During the ripening of cheese, three major biochemical events 

glycolysis, lipolysis, and proteolysis occur each of them is involved in flavor 

formation, the ripening process varies depending upon the type of cheese, 

During ripening chemical and enzymatic reactions occur that result in the 

development of flavor and changes to the body texture and physical 

properties of the cheese, cheeses ripened into distinct varieties partly 

because they are made physically different by the technology in the cheese 

plant and partly because they are made with different microbial cultures, 

after the cheese curd has been formed, salted, pressed and placed in the 

maturation area, its microflora tarts transforming the bland product of the 

fermentation stage into a cheese whose flavor, texture and appearance are 

largely dependent on the microorganisms present within the curd mass or on 

its surface. Some of these microorganisms will have been added deliberately 

as the starter culture, as a ripening blue or white mould culture, or as a 
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surface smear of bacteria and yeasts. Others, mainly non-starter lactic acid 

bacteria (NSLAB) (lactobacilli and pediococci) gain access to the cheese 

from the milk or from the factory environment or added as adjunct culture 

and contribute to ripening from within the cheese through their biomass 

(enzymes and substrates) and their metabolism (Law and Tamime,2010). 

2.4. Sudanese white soft cheese: 

            Cheese making is the man preservation method for milk in rural 

areas of Sudan particularly during rainy seasons when plenty of milk is 

available  (El-Owni and Hamid, 2008).The traditional method of production 

involves rennting, curd formation, fermentation and final preparation for 

market (Ibrahim, 2003; El-owni, and Hamid, 2007). Soft white cheese 

locally known as Jibna-Beyda is the major type of cheese in Sudan, beside 

Mudaffara, Mozzarella and Gouda which are introduced recently, However, 

production of processed cheese has also been tried (Nour- El-Daim and El-

Zubeir, 2007). For preservation and contribution to flavor, Salt controls 

microbial, enzyme activity, biochemical changes during ripening and 

development of flavor and aroma of cheese (Guinee, 2004). Cheese plays an 

important role in the Sudanese diet, and many people eat a certain amount of 

cheese with at least twice per week in one of their meals, most of the cheese 

is consumed either directly or with bread (Dhuol, and Hamid, 2013).  

2.4.1. Chemical composition of the Sudanese white soft cheese: 

          Jibna-Beyda has mean total solids, fat, crude protein and ash of 52.77 

22.8, 22.50 and 4.87 %, respectively (El-Owni and Hamid, 2007). However, 

Abdel Razig and Babiker, (2009) reported values of (49.48-53.32), (20.10-

22.91), (20.08-23.83) and (2.03-3.53
0
), for during the storage of the 
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Sudanese white cheese at room temperature changes in the chemical 

composition can occur.  

          In Sudan different investigators reported variable results concerning 

the chemical composition of the Sudanese white cheese. Many investigators 

reported that the white cheese may contain the following chemical 

composition: fat (13-37%), protein (12.82-22.6), moisture (38.2- 64.21%), 

ash (1.33 - 4.82), titratable acidity (1.33 -1.60%) and pH (4.4 - 6.3%) 

depending on the ingredients used in the manufacturing of cheese (Kwak et 

al.,2002; Shirashoji et al., 2006; Kapoor et al., 2007; and Pinto et al., 2007). 

             Ibrahim, (2003) examined thirty samples of the Sudanese white 

cheese and he showed that their average content of moisture, salt, pH value 

and titratable acidities were 44.2, 4.3, 4.6 and 2.3% respectively. Nuser 

(2001) studied the chemical composition of fresh white cheese and found 

that the fat content was 25.13%, protein 23.26 %, total solids 48.47 %, ash 

3.5 % and titratable acidity was 0.66 %,  the average chemical composition 

of  Sudanese white cheese as stated by Sulieman et al., (2005) were 50.31% 

total solids, 49.49% moisture, 20.12 % protein, 22.27 % fat, 4.76 % salt, 

5.57% ash, 1.64 % lactose, 4.85 % pH, 1.85 titratable acidity, 1.70 (0.1 N ml 

NaOH/100 g cheese) volatile fatty acids, 10.02 mg/100 g and acetaldehyde, 

30.89 mg/100 g. 

2.4.2. Packaging of the Sudanese white soft cheese:  

          The packaging system ought to be considered as an important stage of 

the processing of probiotics dairy foods and should be taken into 

consideration in order to improve the stability of probiotics bacteria in foods. 

In general, probiotics dairy foods, like cheese, are packaged in plastics films 
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which have different levels of permeability to oxygen this becomes a 

problem, because of the strain-dependence, as most members of this 

microbial group are sensitive to oxygen, due to anaerobic metabolism 

(Robertson, 2006). Ibrahim, (2003) and Osman,(2005) stated that the 

essential dairy products including cheese must be safe, acceptable and meet 

consumer's satisfaction the packaging process undertakes several basic roles 

such as preventing microbial and chemical quality deterioration and 

enhancing the handling and marketing for packaged products, now days, 

food packaging not only targets convenience and protection properties but 

also presents many other applications such as extending the shelf life and 

storage of food products. 

              Han, (2005) found that Plastic containers are now widely used for 

backing of cheese in Sudan. Abdalla, and Mohamed,(2009) investigated the 

effect of vacuum packaging on chemical composition and sensory properties 

of white soft cheese and found that sensory properties are gradually 

improved, However, vacuum packaging is currently not feasible in rural 

areas of Sudan where the majority of cheese is produced in a laboratory trial.  

Nour El Diam and El Zubeir (2007) reported that glass packaging was more 

acceptable compared to plastic packaging (70% and 30%, respectively). 

2.5. Cheese microorganisms 

2.5.1. Yeasts: 

          Yeasts are micro-organisms that can ferment sugars into alcohol, gas 

and other substances, they are about 5-10 times larger than bacteria. Yeasts 

usually grow in an acid environment; they need oxygen and they can 

withstand rather high concentrations of acids in dairy products, yeasts are 
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usually found in soured products like sour milk, buttermilk, sour whey and 

on the surface of the cheese, when present in large numbers they produce 

gas and they cause undesirable off flavors of the product (Ibraheem and 

Sheeba, 2004). 

2.5.2. Moulds: 

         Moulds are string-like micro-organisms to develop they need 

atmospheric oxygen and they thrive best in humid and acid conditions, 

moulds multiply by forming spores their mobility to makes them an 

important source of infection for some soft cheeses moulds are essential for 

ripening in general, moulds are harmless but some produce poisonous toxins 

(mycotoxins) such as aflatoxin (Pauline, and Karin, 2006). 

2.6.LAB as starter-cultures in cheese processing:  

           Cheese-making is based on application of LAB in the form of defined 

or undefined starter cultures that are expected to cause a rapid acidification 

of milk through the production of lactic acid, with the consequent decrease 

pH, thus affecting a number of aspects of the cheese manufacturing process 

and ultimately cheese composition and quality (Briggiler-Marco etal, 2007). 

           Today, backslapping is still used to produce many artisanal raw-milk 

cheeses, namely those bearing the PDO (Protected Designation of Origin) 

status, which are considered to be an important source of LAB genetic 

diversity, as well as being crucial from an economic and even ecologic point 

of view, since production of said cheeses (usually processed on a small-

scale)contributes to local employment and maintains people functioning as 

“guardians of local environment” in regions that otherwise would be 
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deserted the starter-culture applied in this, so-called, natural fermentation, is 

usually a poorly known microflora mix that although having a predominance 

of LAB, may also contain non-LAB microorganisms, and its microbial 

diversity and load is usually variable over time (Bernardeau et al, 2008). 

           Depending on geographical region, where a few may show particular 

interesting technological features that upon optimization may have industrial 

applications, For example, because wild strains need to withstand the 

competition of other microorganisms to survive in their hostile natural 

environment, they often produce antimicrobials substances called 

bacteriocins  (Ayad et al., 2002). Which are natural antibacterial proteins 

that can be incorporated directly into fermented foods such as (food–grade) 

or indirectly as starter culture (Bernardeau et al., 2008). 

            Inhibition of spoilage and harmful microflora by addition of 

probiotics could be attributed to the nutrient competition among the 

microorganisms and to the production of some antimicrobial compounds 

including lactic acid, acetic acid, hydrogen peroxide and some bacteriocins 

by lactic acid bacteria (Aljewicz and Cichosz, 2015). Although nisin is today 

the only bacteriocin that reached commercial status, Antilisterial activity of 

LAB isolates from a traditional cheese Thus, the cheese industry in looking 

for new types of  LAB starter-cultures bearing several properties cultures 

that increase microbial safety or offer one or more organoleptic, 

technological, nutritional (enzymes, or polyunsaturated fatty acids - PUFAs) 

or health advantages such as probiotic properties, starter cultures with 

increased resistance tobacteriophage, (recall that high product loss, 

especially in cheese manufacturing, is often16 (Lactic Acid Bacteria – R and 
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D) for Food, Health and Livestock Purposesassociated with bacteriophages 

(Parente and Cogan, 2004). 

2.6.1. Lactobacillus acidophilus: 

          L. acidophilus is a homofermentative, microaerophilic species, 

fermenting sugars into lactic acid, and grows tardily at rather low PH values 

below pH (5.0) and has an optimum growth temperature of around 37°C 

(99°F)L. acidophilus occurs naturally in the human and animal 

gastrointestinal tract and mouth.Some strains of L. acidophilusmay be 

considered to have probiotic characteristics these strains are commercially 

used in many dairy products, sometimes together with (Streptococcus 

thermophiles), and (lactobacillus delbrueckii subsp bulgaricus), in the 

production of acidophilus- type yoghurt (Holmes et al., 2001).    

              Apart of the claims in favour of such treatment refer to attaining a 

better digestion. L.acidophilus LA-5 produces bacteriocin (CH5) that is both 

antibacterial and inhibitory against certain yeasts molds and is effective 

against both Salmonella typhimurium and Campylobacter jejuni. It has been 

shown to improve bowel regularity and has been shown to have a 

preventative effect against traveler's diarrhea, as well as antibiotic-related 

bowel issues (Holmes et al., 2001).Because of its relation to gut – associated 

lymphoid tissue (GALT), L.acidophilus (LA-5) has been associated with 

positive effects on the immune system such as increased cytokine , 

phagocytic activity and antibody production , as well as phagocytosis of 

salmonella , and L. acidophilus NCFM  has even been shown to reduce 

incidence of symptoms of fever , cough and runny nose  (Holmes et al., 

2001). 
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         Lactobacillus strain, whereas the safety should be proven in animal 

models (FAO/WHO, 2002; Vesterlund et al., 2007; Kõllet al., 2010). Next, 

pilot clinical trials on healthy volunteers are needed, to exclude probiotic 

administration having adverse effects on gut health and biochemical and 

cellular indices of the blood, reflecting the proper functions of human organs 

(Reid, 2005; Rijkers et al., 2010). 

        Also Lactobacillus strains are very important because they are 

recognized for their probiotics activity as well as their fermentative ability 

(Mirzaei and Barzgari, 2012; Hashemi, et al., 2014). Further, only after these 

procedures should the expression of the functional properties of the 

straineither by improving some physiological functions (e.g.,antimicrobial, 

metabolic, immunogenic, anti-oxidative) of the host or by reducedthe risk of 

some diseases after consumption of the probiotics product be tested in large 

groups of volunteers several studies have found an inverse relationship 

between the intake of low-fat dairy products and the incidence of 

cardiovascular diseases (CVD), preclinicalatherosclerosis, and 

cardiovascular risk factors in middle-age and older age persons (Engberink 

et al., 2009; Levitan et al., 2009;Toledo et al., 2009). 

             However, few safety assessments have been directed toward the 

control of biomarkers of host basic metabolism, particularly carbohydrates, 

lipids, and AA turnover, after administration of a dairy probiotics furthere 

more, it has not been elucidated how the addition of a probiotics strain to a 

full-fat dairy product affects gut functionality indices of the host here, we 

report on clinical probiotics food intervention trials in adults and the elderly 

in which the toiler-ability and safety of a cheese containing a probioticsL. 

Plantarum, some authors suggest that probiotics culture could beneficially 
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influence the absorption of dietary fat and cholesterol in the small intestine 

(Agerholm-Larsen et al., 2000; Raff et al., 2008). 

 

2.7. Probiotics:  

            The application and development of functional foods are interesting 

presently. Several food products could be used to improve the health and 

well-being of the consumers, for commercial applications, probiotics lactic 

acid bacteria are the most favorite and popular bacteria applied in food 

products (Wedajo, 2015). Probiotics can be defined as a food product that 

contains a sufficient number of viable microorganisms to alter the microflora 

of the host and has the potential for beneficial health effects, also, it can be 

defined as live microorganisms that when administered in adequate amounts 

confer a health benefit on the host (Suresh et al., 2013). 

           Probiotics are defined as ‘live microorganisms that, when 

administered in adequate amounts, confer a health benefit on the host 

(FAO/WHO, 2002). Probiotics are live bacteria that may confer a health 

benefit on the host, more than 20 years ago, the term Probiotics is currently 

used to name ingested microorganisms associated with beneficial effects to 

humans and animals (Magdalena et al., 2006). Probiotics are defined as live 

microorganisms, which, when consumed in appropriate amounts in the food, 

confer a health benefit on the host (FAO/WHO, 2001). Their identity, safety, 

and health claims have attracted a large amount of attention from different 

public and regulatory organizations. The putative probiotic strain should be 

accurately characterized and identified (Vankerckhoven et al., 2008). 

Probiotics food is defined as a processed product which contains viable 
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probiotic microorganisms in a suitable matrix and in sufficient concentration 

(Saxelin, et al.,2003).  

           The dependence of the intestinal microbes on the food makes it 

possible to adopt measures to modify the flora in our bodies and to replace 

the harmful microbes by useful microbes (Slashinski et al., 2012).In the 

scientific literature, populations of 106e107CFU/g in the final product are 

established as therapeutic quantities of probiotics culture in processed foods 

(Talwalkar, et al.,2004).Countless benefits to health are provided by the 

ingestion of foods containing probiotics culture, some with scientific proof, 

and other ones still needing more human studies. The ingestion of cheese 

supplemented with probiotics bacteria has been associated with a variety of 

benefits to human health, such as improvements in the immune system 

(Ibrahim et al., 2010). 

             These bacteria beneficially affect human health by improving the 

balance of the intestinal microbiota and improving mucosal defenses against 

pathogens (Boy-lston, et al., 2004). Some of the main beneficial effects on 

health related to probiotics consumption is antimicrobial activity, prevention 

and treatment of diarrheas, relief in the symptoms resulting from lactose 

intolerance, antimutagenic and anticarcinogenic activities, stimulation of the 

immunological system, improvement of urogenital health, relief of 

constipation, and optimization of vaccine effects (Bomba, et al., 2002; Shah, 

2007). 

             Probiotics bacteria have been recommended for the treatment of 

atopic dermatitis, necrotizing enter colitis, pseudomembranous colitis, 

chronic liver disease, allergic disease and food allergy (Boyle and Tang, 

2006; and Thomas, 2008). Also, probiotics bacteria can be used to treat 
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irritable bowel syndrome (Santosa, et al.,2006). Probiotics  reduce serum 

cholesterol (Shah, 2007). Hence, the number of available products and the 

consumer’s familiarity with the ‘probiotic’ concept has been increasing, and, 

as a consequence, the research into these products has also been increasing. 

More than 600 food products launched by the dairy industry in (2006) used 

the term probiotic (Sveje, 2007). 

2.7.1. Lactobacillus Plantarum: 

            L. Plantarun is a Gram-positive-aero tolerant bacterium that grows at 

15 c˚ (59 F˚) but not at 45˚C (113 F˚) and produces both isomers of lactic 

acid (Juana  et al., 2008). Lactobacillus plantarum I91 neither contributed to 

acid production during cheese manufacture and ripening nor caused changes 

to the gross composition of the cheeses, which is an important technological 

feature to prevent deviations from standard cheese-making and overall 

quality of the product (Crow et al.,2002). It is able to suppress the growth of 

gas producing bacterium in the intestines and may have benefit in some 

patients.  Lactobacillus plantarum has been found in experiments to increase 

hippo campal brain derived neurotrophic factor (Kleerebezem and Bokhorst 

2003). 
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CHAPTER THREE 

 MATERIALS AND METHOD 

 

          This study was conducted during the period May-June (2017)at the 

Department of Dairy Science and Technology, College of Sudan Animal 

Production Science and technology, Sudan University of Science and 

Technology. Three treatments were carried out in this study and three level 

of storage period were used. 

3.1. Materials: 

3.1.1. Source of probiotic and milk: 

          Probiotics capsules (Lactobacillus acidophilus and Lactobacillus 

plantarum, Gmbh 82515 Wolfratshusen Germany), from the pharmacy at 

local market. Thirty liters (30 liters) of cow’s milk were purchased from the 

Dairy Farm, College of Animal Production Science and Technology, Sudan 

University of Science and Technology, Hillah kuku. 

3.1.2. Source of rennet and salt: 

        Powder animal rennet was obtained from Char-Hansen's Laboratories 

(Copenhagen, Denmark). Salt from the local market. 

3.1.3. Source of startercultures: 

          A commercialyoghurt utilizing as starter cultures, composed of (S. 

thermophilus and L. bulgaricus) obtained from local market. 
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3.1.4. Probiotics culture preparation: 

            One liter of skim milk was sterilized at (85°C) for 60 minutesthen 

cooled at(37_38°C) then inoculated with the probiotics at the rate of 2% and 

incubated at (21°C) until coagulation of milk. 

3.1.5. The cultures: 

          Commercial yoghurt cultures, and probiotics culture were added at the 

rate of 2%of the milk used for Cheese making.  

3.2. Methods 

3.2.1. Cheese manufacturing:  

             Cheese manufactured according to the method described by Ibrahim, 

(2003) and Ahmed and khalifa, (1989), with some modifications. The thirty 

liters of fresh clean cow’s milk were heated in a water bath to (72°C) at15 

scond and cooled to (37°C) after divided in to three equal portion (10 liters), 

probiotics culture was added at the levels of 1.0 and 0.5 to the milk 

respectively,while control sample (A), had no was added probiotics culture, 

but 100% conventional yoghurt culture was added. The second (B),added 

100% of probiotics culture (L. acidophilus and L. plantarum), the third (C), 

added both50% conventional yoghurt cultures and 50% probiotics culture 

(L.acidophilusand L.plantarum).The milk was stirred gently for 15 minutes. 

Rennet powder (1 gram/50 liters) was added to milk, stirred for 10 minutes 

and then left until coagulation occurred. The curd was cut in to small cubes 

(5x5x5cm). After draining, salted at 2% (w/v) was mixed with the curd 

according to whom. The curd was poured into clean wooden molds lined 
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with cheese cloth and pressed overnight. The manufactured cheese samples 

were stored into triplicate sterile plastic buckets(capacity 150 grams) and 

stored at refrigerator (4°C) for 14 days. Physicochemical and sensory 

evaluations of cheese samples were carried out at zero day, 7, and 14days’ 

intervals. 

3.2.2. Physico-chemical analysis of milk and cheese:  

          The chemical composition of the milk was determined after heat 

treatment of milk (pasteurization). 

3.2.2.1. Total solids content: 

          Total solids content was determined according to the modified 

methods of AOAC,(2009). Tow grams of cheese (three ml milk) sample 

were placed in a clean dried flat-bottomed aluminum dish. The weight of 

sample and the dish were recorded and the dishes were heated on steam bath 

for 10-15 minutes and placed to air oven at 100°C for three hours, the dishes 

were transferred to dissector to cool and weighted. Heating, cooling and 

weighting were repeated several times until the difference between the 

successive weighting was less than 0.5mg. the total solids were calculated as 

follows: 

Total solids% =W1/W0X100  

Where: 

W1=weight of samples after drying.      W0=Weight of samples before 

drying. 
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3.2.2.2. Fat content: 

           Fat content was determined by Gerber method according to 

AOAC,(2009) as follows: Ten ml of sulfuric acid (density 1.815gm/ml at 

20°C) were poured in to a clean Gerber tube followed by addition of 3 gram 

minced cheese (10.94ml milk) sample. The tubes were then thoroughly 

mixed till no white particles were seen, centrifuged at 1100 revolution per 

minutes (rpm) and transferred to water bath at 65c for three minutes. The 

column of the fat was then recorded immediately. 

3.2.2.3. Crude protein: 

           The protein content was determined by kjeldahl methods according to 

AOAC (2009). In kjeldahl flask 3gram cheese (10ml of milk) were placed. 

Two kjeldahl tubes ,1gm NaSo4 and equivalent of (0.1mg Hg) were added 

twenty-five milliliters of concentrated sulfuric acid (density of 1.86mg/ml at 

20°C) were added to the flask. The mixture was then digested until a clean 

solution was obtained (2.5hours) and the flask were removed and left to 

cool. The digested sample was poured into a volumetric flask (100ml) and 

diluted to 100ml with distilled water. The distillate was received in a conical 

flask containing 25ml of2% boric acid plus 3 drops of indicator (bromocerol 

green plus methyl red)The distillation was continued until the volume in the 

flask was 75ml. the flask was removed from the distillatory. The distillatory 

was then was then titrated against 0.1N HCL until the end point was 

obtained (red color). protein content was calculated as follows: 

Nitrogen (%) =Tx0.1x0.014x20 x100/ Weight of sample  

Protein (%) = Nitrogen (%)x6.38 
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Where T= Titration figure 

0.1= Normality of HCL 

0.014= Atomic weight of nitrogen 2/1000 

20 = Dilution factors3.4.7. Salt contents determination: 

3.2.2.4. Salt contents: 

            Salt contents of the cheese samples and their whey were determined 

by titration according to (Breen and Price, 1961). For the determination 10 

grams of cheese and 10 ml of whey were weighed each in a conical flask. 

Fifty ml of warm distilled water at 50 – 60°C were added to each flask and 

the contents stirred until a homogenous suspension was obtained. The 

suspension of each sample was transferred to a 250 ml graduated cylinder, 

diluted to 250 ml with distilled water, mixed thoroughly and allowed to 

stand for 5 to 10 minutes. When the suspended cheese was settled out, to a 

25 ml aliquot of the supernatant of each sample 2 ml of 2% solution of 

potassium chromate in distilled water was added, the mixture was then 

titrated with 0.01711 N solution of sliver nitrate, the first discernible color 

change due to the red color of precipitated sliver chromate was taken to be 

the end point, Knowing that each ml of sliver nitrate solution is equivalent to 

0.1% salt, the percentage of salt was then calculated. 

3.2.2.5. Ash:  

         The ash content was determined according to AOAC (2009). Two 

grams of cheese and(10ml of milk) were weighed in to a suitable clean and 

dry crucible and evaporated to dryness on steam bath, the crucible were 
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placed in muffle furnace at 550 °C for 1.5 –2 hrs., and cooled in desiccators 

and weighed. The ash content was calculated as following: 

Ash% = W1/W0 × 100 

Where:  W1: weigh of ash                                  W0: weigh of sample 

3.2.2.6. Titratable acidity:  

          Titratable acidity was determined by according to AOAC (2009), Ten 

grams of cheese (10mlof milk) were weighed and placed in a conical flask 

and distilled water at 40°C was added until the volume was105ml. the 

sample was then vigorously agitated and filtered through filter paper 

(whatman No.41). Twenty-five milliliter of the filtrate were pitted into a 

porcelain dish and 5 drops of phenolphthalein indicator were added, The 

sample was titrated against 0.1 Na OH till a faint pink color that lasted for 

three seconds was obtained. The titration was divided by ten to get the 

percent lactic acid, the acidity for cheese and milk was calculated as follows: 

Titratable acidity (%lactic acid) = T× 4 / W 

Where: 

T: titration figure   W: weight of sample 

3.2.3. Sensory characteristics:  

        The sensory characteristics of the cheese samples were judge by 10 

untrained panelists for color, flavor, texture, taste, saltiness, and over all 

acceptability by using sensory evaluation sheet (Appendix) according to 

(Larmond 1987). 
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3.2.4. Statistical analysis: 

          Statistical analysis was done by using SPSS (2014) version 20 General 

linear model was used for data analysis (Factorial design). were used to 

estimate the effect of probiotics culture (L. acidophilus and L. plantarum), 

sensory characteristics, storage period, and interaction between them on the 

chemical composition of the cow's milk white cheese. Least significance 

differences (LSD) was used for mean separation between the treatments. The 

level of significance (P< 0.05) was used in this study.  
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CHAPTER FOURE 

RESULTS 

 

         Chemical compositions of the pasteurized milk used in the study were 

protein 3.72%, fat 3.5%, Acidity.17%,T.S 10%. 

4.1.Effect of different levels of probiotics culture on the 

chemical characteristics of Sudanese white cheese:  

         The effects of different levels of probiotics cultureon thechemical 

composition of white  cheese were presented in (table 1). The crude protein 

of the cheese samples decreased significantly (P< 0.05) with increase in 

levels of probiotics culture, the highest crud protein (22.45±.06%) was in 

control cheese (A)while the lowest one (16.74±.06%) was recorded in the 

cheese samples (C) with 50% conventional culture and 50%probioticsculture 

(table 1). 

         The result illustrated that the fat content of the cheese sample was 

significantly (P< 0.05) different in all treatments, the highest 

fat(27.08±.19%) was in the cheese control (A), while the lowest 

one(26.43±.19%) was found in the cheese samples (C) with50% 

conventional culture, and 50%probiotics culture (table1). 

         The titratable acidity of the cheese samples was significantly (P<0.05) 

affected inall treatments, The highest acidity (1.02±.03%) was secured in the 

cheese samples(B),with 100% of probiotics culture while the lowest one 
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(0.95±.03%) was secured by cheese samples (C) with 50% conventional, and 

50%probiotics culture(table 1). 

         The data showed that the highest total solids (39.47±.187%) was in the 

cheese samples (C) with 50% conventional, and 50% probiotics culture, 

while the lowest one(35.7±.187%) was recorded in the cheese samples (B) 

with 100% probiotics culture (table 1). 

          Ash content of the cheese samples (table 1) were significantly 

different(P<0.05). The highest ash content (5.22±.07%) was recorded in the 

control cheese samples (A), while the lowest one (4.54±.07%) was found in 

the cheese samples(C) with 50% conventional, and 50% probiotics culture. 

           The result indicated that there was no significance difference 

(P<0.05) in the salt contents among all treatments. The highest salt 

(2.23±.041%) was in the cheese samples (C), with50% conventional, and 

50% probiotics culture (table1). 

4.2. Effect of storage period on the chemical composition of whitecheese: 

         Result in (table 2) illustrated the effect of storage period on the 

chemical composition of white cheese. The results revealed that the crude 

protein of the cheese samples significantly (P< 0.05) decreased from 

(21.08±.06%) at day zero to (18.67±.06%) up to the day14. 

             The fat content of the cow’s milk cheese was affected significantly 

(P<0.05) by the storage period (table2). The highest fat content 

(27.08±.06%) was found at day zero while the lowest one (25.833±.06%) 

was at day 7. 
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Table (1):Effect of different levels of probiotics culture on chemical 

characteristics of white cheese: 

Treat

ments 

  

                                         Chemical composition% 

Protein Fat Acidity T.s Ash Salt 

A 22.45±.06
a
 27.08±.19

a
 0.98±.03

b
 35.12±.187

b
 5.22±.07

a
 2.22±.041 

B 20.31±.06
b 

26.89±.19
b 

1.02±.03
a
 35.7±.187

c
 4.90±.07

b
 2.20±.041 

C 16.74±.06
c
 26.43±.19

c
 0.95±.03

c
 39.47±.187

a
 4.54±.07

c
 2.23±.041 

Sig ** ** **     ** ** N.S 

A = control cheese with100% conventional culture  

B = cheese with 100% probiotics culture.  

C = cheese with50 % probiotics culture and 50% conventional culture 

Sig=significant value (P<0.05).       

**=highly significant. 

N. S=not significant. 
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It was clear (table 2) that the titratable acidity of the cheese samples 

increased significantly (P<0.05) as storage period progressed. It was 

increased from (0.85±.03%) at day zero to (0.97±.03%) at day14. 

         The data in (table 2) showed that the total solids content of the cheese 

was significantly (P<0.05) increased from (35.54±.187%) at day zero to 

(38.13±.187%) at day 14.The ash content of cheese samples in this study 

was affected significantly (P<0.05) by the storage period. It was decreased 

from (5.65±.07%) at day zero to (4.51±.07%) at day14(table2). 

        The results of the study demonstrated that thesalt content in the cheese 

samples(Table 2) increased significantly (P<0.05) as the storage period 

progressed. It was increased from (2.01±.041%) at day zero to (2.29±.041%) 

at day1. 

4.3. Effect of different levels of probiotics culture and storage period on 

the chemical composition of the Sudanese white cheese:  

             The different levels of probiotics culture and storage period had 

significant (p<0.05) effect on the crude protein content of the cheese 

samples (Table 3) the highest protein content (23.85± .097%) was in the 

control cheese (A) at day zero, while the lowest one (15.216±0.097%) was 

in the cheese samples (C) with 50% conventional, and 50% probiotics 

culture at day14. 
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Table (2): The Effect of the storage period on the chemical composition 

of white cheese: 

Storage/ 

Days. 

Chemical composition % 

Protein Fat Acidity T.s Ash Salt 

Day 0 21.08±.06
a
 27.08±.06

a
 0.85±.03

c
 35.54±.19

c
 5.65±.07

a
 2.01±.041

c
 

Day 7 20.31±.06
b 

25.84±.06
c
 0.91±.03

b
 36.62±.19

b
 4.53±.07

b
 2.29±.041

a 

Day14  18.67±.06
c
 27.0±.06

b
 0.97±.03

a
 38.13±.19

a
 4.51±.07

c
 2.27±.041

b
 

Sig ** ** ** ** ** ** 

 

 Sig=significant value(P<0.05) 

 **=highly significant.  
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        The results of the fat contentof the cheese samples (Table 4) shows 

thatit was significant (p<0.05) affected by the levels of probiotics culture 

and storage period. The highest fat content (27.77±.321%) was in the cheese 

samples (C), with 50% conventional culture, and 50% probiotics culture at 

day zero, while the lowest value (25.778±.321%) was in control cheese (A) 

at day7. 

          The results of the study indicated that in (table 5) addition of different 

levels of probiotics culture, and the storage period had significant (p<0.05) 

effect on the titratable acidity of the cheese samples, the highest titratable 

acidity (1.769±0.042%) was inthe cheese samples (B),  with 100% 

probiotics culture at day0. The lowest value (.733± 0.042%) was in the 

cheese samples (C), with 50% conventional, and 50% probiotics culture at 

day 14.  

         The results revealed that the different levels of probiotics culture and 

storage period had significant (p<0.05) effect on the total solids in cheese 

samples, in (table 6). The highest value (43.20±.323%) was in the cheese 

samples (C), with 50% conventional and 50%probiotics culture at day14, the 

lowest value (34.37±.323%) was for the cheese samples  (C),with 50% 

conventional and 50% probiotics culture at day0. 

         The different levels of probiotics culture and storage period had 

significant (p<0.05) effect on ash content in the cheese samples (Table 7). 

The highest ash content (5.873± .117%) was in the control cheese (A), at 

day0, the lowest value (4.14± 0.117%) was in cheese samples (B), with 

100% probiotics culture at day 14. 
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Table (3): Effect of different levels of probioticsculture and storage 

period on protein content of the white cheese: 

 A = control cheese with100% conventional culture. 

 B = cheese with 100%probiotics culture. 

 C = cheese with 50 % probiotics culture and 50% conventional cultures. 

 **=highly significant.       

 Sig=significant value (P<0.05). 

 

 

 

 

 

 

 

 

 

Treatments                        Storage  period 

Day1 Day7 Day14 Sig 

A 23.842±.097
a
 22.759±.097

a
 20.744±.097

a
  

**  B 20.992±.097
b
 20.152±.097

b
 20.041±.097

b
 

C 18.400±.097
c
 16.579±.097

c
 15.216±.097

c
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Table (4): Effect of the different levels of probioticsculture and storage 

period on the fatcontent (%) of the whit cheese: 

A= control cheese with 100% conventional culture.  

 B = cheese with 100% probiotics culture. 

C = cheese with50 % probiotics culture and 50% conventional cultures 

**=highly significant.       Sig=significant value (P<0.05). 

 

 

 

 

 

 

 

 

 

Treatment                    Storage      period 

Day1 Day7 Day14 Sig 

A 26.96±.321
b
 25.778±.321

c
 27.500±.321

a
  

 

** 

B 26.944±.321
c
 26.278±.321

a
 27.444±.321

b
 

C 27.77±.321
a
 26.056±.321

b
 26.056±.321

c
 

Sig                                ** 
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Table (5): The Effect of the storage period and different levelsprobiotics 

culture on the acidity (%) of white cheese. 

A = control cheese with100% conventional culture. 

B = cheese with 100%probiotics culture. 

C = cheese with50 % probiotics culture and 50% conventional cultures. 

Sig=significant value (P<0.05). 

**=highly significant.         

 

 

 

 

 

 

 

 

 

Treatment                   Storage   period 

Day1 Day7 Day14 Sig 

A 1.618±.042
b
 1.538±.042

a
 .853±.042

b
  

 

** 

B 1.769±.042
a
 1.38±.042

b
 .951±.042

a
 

C 1.356±.042
c
 1.253±.042

c
 .733±.042

c
 

Sig                             ** 
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Table (6):Effect of different levels of probiotics culture and storage 

period on the total solids of whit cheese: 

Treatments                          Storage   period 

Day1 Day7 Day14 Sig 

A 34.37±.323
c
 35.59±.323

c
 35.40±.323

c
  

** 
B 35.40±.323

b
 36.02±.323

b
 35.69±.323

b
 

C 36.86±.323
a
 38.25±.323

a
 43.20±.323

a
 

Sig                               ** 

         A = control cheese with100% conventional culture. 

         B = cheese with 100% probiotics culture. 

         C = cheese with50 % probiotics culture and 50% conventional cultures. 

         Sig=significant value (P<0.05). 

         N.S =not significant. 
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          The different levels of probiotics culture and storage period had significant 

(p<0.05) effect on the salt content in the cheese samples (table 8). the highest salt value 

(2.36±.071%) was for the control cheesesamples (A), at day 14, while the lowest one 

(2.00±.071%) was in the control cheese (A), at day 1. 

4.4. The Effect of different levels of the probiotics culture on the sensory 

characteristics of the white cheese:  

          Table (9) showed the main effect of different levels of probiotics culture on the 

sensory characteristics of cow’s milk cheese. significant variations (P<0.05) were 

found in the color, taste, texture, and flavor of the cheese samples, however, no 

significances differences (P<0.05) were observed in saltiness and overall acceptability 

in the cheese samples.  

           The cheese samples (B), with 100% probiotics culture showed highest color 

scores (7.23±.463), while the lowest one (6.63±.463) was for the cheese samples (C), 

with 50 % conventional culture, and 50% probiotics culture. 

            The best values for the taste (7.15±.491) was in the control cheese samples (A), 

while the lowest one (6.78±.491) was in the cheese samples (B), with 100 % probiotics 

culture. 

          The control cheese samples (A), recorded the highest texture (7.37±.471), while 

The lowest value (6.49±.471) was in the cheese samples (C), with 50% conventional 

culture, and 50% probiotics culture.  

          The cheese samples (B),with 100% probiotics culture showed highest flavor 

scores (7.0±.48), while the lowest one (6.49±.48) was in the control cheese (A). 

 



 

39 
 

 

4.5. Effect of storage period on the sensory characteristics of white cheese: 

          The data in (Table 10) indicated that no significantly (P<0.05) variations were 

obtained for the, taste, texture, flavor, saltiness and overall acceptability.  of the cheese 

samples except color. The result in (table10) indicated that significantly (P<0.05) 

affected of the cheese samples during storage period, the highest color scores (7.8±.27) 

were at day0 and the lowest value (6.49±.72) was at day7. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

40 
 

 

Table (7)Effect of different levels of probiotics culture and storage period on ash 

content (%) of the whit cheese: 

Treatments                                   Storage  period 

Day1 Day7 Day14 Sig 

A 5.873±.117
a
 4.809±.117

a
 4.972±.117

a
  

* 

 

 

B 5.780±.117
b
 4.57±.117

b
 4.41±.117

b
 

C 5.278±.117
c
 4.196±.117

c
 4.14±.117

c
 

Sig                   * 

A = control cheese with100% conventional culture. 

B = cheese with 100% probiotics culture 

C = cheese with50 % probiotics culture and 50% conventional cultures. 

 Sig=significant  

*= significant 
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Table (8):Effect of different of probiotics culture and storage period on 

salt content (%) of the white cheese: 

A = control cheese with100% conventional cultures 

B = cheese with 100% probiotics culture. 

 C = cheese with50 % probiotics culture and 50% conventional cultures. 

  Sig =significant. 

 *= significant 

 

 

 

 

 

 

 

Treatments 

 

Storage     period 

Day1 Day7 Day14 Sig 

A 2.00±.071
c
 2.25±.071

b
 2.36±.071

a
  

* 

 

 

B 2.14±.071
a
 2.32±.071

a
 2.17±.071

c
 

C 2.12±.071
b
 2.21±.071

c
 2.27±.071

b
 

Sig                   * 
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Table (9): The Effect of the different of probiotics culture on sensory 

evaluation of white cheese: 

Treat 

ments 

                                 Sensory Attributes 

Color Taste Texture Flavor Saltiness Overall 

A 6.71±.47
b
 7.15±.41

a
 7.37±.48

a
 6.49±.48

c
 3.21±.41 7.21±.39 

B 7.23±.47
a
 6.78±.41

c
 7.21±.48

b
 7.0±.48

a
 3.51±.41 7.32±.39 

C 6.63±.47
c
 7.0±.41

b
 6.49±.48

c
 6.83±.48

b
 3.82±.41 7.45±.39 

Sig ** ** ** ** N.S N.S     

 A = control cheese with100% conventional culture. 

 B = cheese with 100% probiotics culture. 

 C = cheese with50 % probiotics culture and 50% conventional culture. 

 Sig=significant value (P<0.05).  

**=highly significant 
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Table (10): The Effect of storage period on the sensory characteristics of 

white cheese: 

 

Storage

/Days 

 

       Sensory   Attributes 

Color Taste Texture Flavor Saltiness Overall 

Day0 7.80±.27a 6.93±.29 7.37±.28 6.78±.28 3.89±.29 7.67±.23 

Day7 6.49±.27c 6.93±.29 7.45±28 6.63±.28 3.23±.29 7.21±.23 

Day14 7.00±.27b 7.08±.29 7.37±.28 6.93±.28 3.51±.29 7.21±.23 

Sig ** N.S N.S N.S N.S N.S 

Sig=significant value(P<0.05). 

**=highly significant 

N. S=not significant. 
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CHAPTER FIVE 
DISCUSSION 

 

The protein of the cheese samples was affected by different levels of 

probiotics culture(Table 1). It was decreased with the different levels of 

probiotics culture, the decreased of protein could be due to proteolysis 

activitiesas performed by the enzymes in the rennet preparation used to 

coagulate milk, indigenous milk proteases and bacterial proteases, these 

results were harmony with those reported by Bezerra et al., (2016) who 

reported that; while proteolysis is primarily conducted by enzymes naturally 

found in milk, coagulant agents and microbial enzymes produced by lactic 

acid bacteria.  The degradation of casein to amino acids and further 

metabolism of these amino acids  release aroma compounds play a vital role 

in cheese flavor formation inseveral of production stages. 

         Fat of the cheese samples decreased with the increasing levels of 

probiotics culture (Table 1). This could be attributed to the high lipolysis 

activities of probiotics strain. This was in accordance with Grattepanche et 

al.,(2008). Lipolysis is not influenced by probiotic bacteria, as them 

enzymes have a lower lipolytic activity, when compared to starters and 

NSLAB. 

          The titratable acidity of the cheese samples was increased with 

probiotics culture, this increased could be explained the activities of 

probiotics cultureby Glycolysis as ferment lactose to lactic acid which 

increase the acidity of cheese samples. Glycolysis involves several reactions, 

mainly associated to lactose degradation (Bezerra et al., 2017; McSweeney 
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2011) who’s reported that during cheese making, lactose is rapidly 

metabolized by the starter culture to lactate. 

            Total solids of the cheese samples increased with the increasing 

levels of probiotics culture (Table 1), this could be due to different moisture 

content in the cured during manufacture. Data in (table 1) showed that  ash 

content decreased with the different levels of probiotics culture the 

decreased could be due to activation metabolism bacteria during 

manufacture or could be attributed to absorption of high level of moisture by 

curd. Salt content of the cheese samples in this study were not affected by 

the addition of probiotics culture (table 1). 

           The storage period significantly (P<0.05) affected the protein, fat, 

acidity, ash, and salt, of the cheese samples(Table 2).Protein content of the 

cheese samples in this study decreased with the storage period may be due to 

direct result of protein degradation by activities probiotics culture 

(table2).This was in agreement with Sousa et al.,(2001) limited refrigerated 

shelf life, have as their main event the primary proteolysis, which is 

performed by the coagulating agents and, to a lesser extent, plasmin, residual 

coagulants, and enzymes from the starter organisms. The supplementation of 

cheeses with probiotic bacteria only has a relevant effect on secondary 

proteolysis, resulting in an increase in the total free amino acid content and 

the formation of compounds responsible for flavor and aroma, resulting from 

the catabolism of these amino acids (Cruz et al.,2009). 

           The fat content was highest at day0 and decreased at 7, and14 days. 

This might be due to the concurrent loss of protein through proteolysis 

during storage period. The reduction in fat content could, at first glance, 

seem surprising. However, this is a common process during cheese ripening, 
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mostly due to lipolysis occurrence (Kondyliet al., 2016).These results were 

in accordance with Nuser, (2001) who found that the fat content was high at 

the beginning of storage period, then decreased towards the end of storage 

period degradation of milk fat may also be an important factor in cheese 

flavor formation. (Collins, and McSweeney, 2003). The triglycerides are 

degraded to free fatty acids, di- and monoglycerides and glycerol by 

esterases and lipases. Generally, the esterases that work in water solution 

both hydrolyse and form ester bonds, and therefore they play a vital role in 

ester formation in cheese ripening. 

          Data in (Table 2) showed that acidity tends to increase during storage 

period. The acidity of the cheese samples increased significantly as the 

storage period progressed this could be due to the fermentation of lactose 

into lactic acid by the starter cultures and may be due to the higher content 

of non-protein nitrogen and vitamins which are needed for fast growing 

microorganisms. 

          Total solids of the cheese samples increased during the storage period 

(Table 2). This increased of total solids could be attributed to decrease in the 

moisture content as a result of lactic acid developments by probiotics culture 

which caused curd contraction. Also could be explained byuse of the 

probiotics culture which caused the higher titratable acidity values; high 

titratable acidity in a cheese increases the extent of whey separation and 

results in increased total solids. Similar results were obtained by Abdalla et 

al., (2011), Abdel-Razig and Babiker, (2009), El-Owni and Hamid (2008) 

who reported that total solids of the Sudanese white soft cheese increased 

during the storage period. 
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         Ash contents of the cheese samples in this study decreased with the 

storage period (Table 2). Decreased in ash content may be due to absorption 

of moisture by the curd in the refrigerators which decrease the concentration 

of the minerals in the cheese. These results werenot in accordance  with 

those obtained by Abdalla et al. (2011); Elowni and Hamid (2008) and and 

Babiker (2009) who found that the ash contents of a Sudanese white soft 

cheese increased during the storage period. 

         Data in (table 2) showed that salt of the cheese sample increased 

during the storage period. These results could be due to loss of moisture 

during storage. These results were in harmony with those reported by 

Abdalla and Hassan (2013) who showed that sodium contents of the 

Sudanese white cheese decreased with storage period. 

         The interaction between the storage period and the addition of 

probiotics culture significantly affected the chemical composition of the 

cheese samples in all treatments (Tables 3, 4, 5, 6,7, and 8). The highest 

protein content % was for the control cheese samples with 100% 

conventional culture at day 0. However, the lowest protein content in the 

cheese samples with50%conventional, and 50%probiotics culture. This 

could be due to proteolytic activities which that degraded  protein by 

probiotics culture consequently tends to decrease the protein content % in 

cheese samples. Albenzio et al., (2013) reported that, the probiotics strain 

produced greater proteolytic activity than conventional strains used for 

cheese-making. The probiotics bacteria enzymes act in the secondary 

proteolysis, increasing the total free amino acid content, which contributes 

decisively to cheese flavors (sweet, bitter or malty) and can be precursors for 
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the synthesis of other flavors or volatile aroma, resulting in off-flavors 

(Ardo¨, 2006). 

            The mean sensory scores of the organoleptic evaluation and 

acceptability for the different cheese samples are shown in (Table 9). The 

statistical analysis explained that there were significant differences (p<0.05) 

among the cheese samples in the sensory attributes color, test, texture, and 

flavor. The nutritional and sensory improvements in probiotics cheeses are 

related to the wide spectrum of enzymes that are contained in probiotics, 

catalyze biochemical reactions over the period of cheese storage, and lead to 

the production and release of different compounds that affect the quality of 

the final product, especially the texture and flavor (Albenzio et al., 2013). 

           The flavor, texture and taste followed the same trend. The best flavor 

and taste scores were for the cheese with 50% conventional starter 

culture,and50% probiotics culture. Improvement in flavor and taste was 

probably due to the effect of high lactic acid contents which inhibitthe 

growth of spoilage and contaminate  microorganisms, and contribution to the 

taste and flavor. Degradation of protein into peptides and amino acid, 

lipolytic fat to fatty acid and volatile fatty acid which mainly contribute to 

desirable taste and flavor. 

The storage period was no significantly (P>0.05) affected the sensory 

characteristics of the cheese samples. (Table 10) except the color of the 

cheese. These results could be due to deterioration of color of cheese sample 

during storage period by probiotics culture. Probiotics culture does not tend 

to strongly modify the sensorial properties of the products to which they are 

added (Champagne and Gardner, 2005). 
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CHAPTER SEX 

CONCLUTION AND RECOMMENDATION 

 

6.1. Conclusion 

Based on the results of the study the following conclusions were 

drawn:  

 Sudanese white soft cheese was relatively improved with 

the addition of probiotics bacteria(L. Acidophilus and L. plantarum). 

were found in the sensory and physcio-chemical 

characteristics of the cheese with Probiotics.  

had significant effect on the physio-chemical and sensory 

characteristics of cheese.  

 

6.2 Recommendations 

*Further work will be required for the effectof probioticson the microbial 

load of the white cheese.  

* Production of Probiotics cheese as a new kind of dairy products must be 

adopted.  

* More studies about evaluation of health benefits of Probiotics cheese. 
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Appendix No. 1 

 

 

Sensory evaluation sheet for white soft cheese 

Name………………………                                                                                                                                

Date ………… 

 
Samples  

 

Color Taste Flavor Texture Saltiness Overall acceptability 

1.       

2.       

3.       

4.       

5.       

6.       

7.       

8.       

9.       

10.       

 
Key: 

N Color Taste Flavor Texture saltiness overall 

1 Veryacceptabl

e 

9 Very 

palatable 

9 Extremely 

intense 

9 Very soft 9 Over salted 9 Highly 

palatable 

9 

2 Acceptable 7 Palatable 

Intense 

7 Soft 

intense 

7 Very 

palatable 

7 Salted 7 Very 

palatable 

7 

3 Moderately 

acceptable 

5 Moderatel

y palatable 

5 Moderately 

intense 

5 Slightly 

soft 

5 Moderately 

salted 

5 Moderately 5 

4 slightly 

acceptable 

3 Slightly 

palatable 

3 Slightly 

intense 

3 Tough 3 Slightly 

salted 

3 Slightly 

palatable 

3 

5 Not 

acceptable 

1 Un 

palatable 

1 Poor 1 Very tough 1 Un salted 1 Not 

palatable 

1 

 
 

 

 


