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Abstract : In this article an attempt has been made  to find some important features of starter cultures on the 

fat content dynamics in the dairy product “white brined cheese” at a dairy industry laboratory in republic of 

macedonia. The data samples were collected from a private dairy during the year 2015-2017from the above 

mentioned and the three samples were three different starter cultures of three white brined cheese variants (a, b, 

c). Here we tried to find some direct effects on the fat content dynamics for such samples. The whole 

experimental works have been done for all above three different starter cultures and also were analyzed over 

the fat content during the process of ripening of the white brined cheese. These results were compared with the 

simulated data of artificial neural networking (ann) model. The obtained results were found in good agreement 

with simulated data. 
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I. Introduction 
Milk and its products, e.g. Cheese play an important role in human nutrition in different ages and 

supervising on health standards of its production, transportation, storage and supply will be vital. Within the 

worldwide level, as the dairy industry starts to grow and cheese manufacturing begins to be done in larger 

production facilities, it became apparent that a more scientific and standardized method for improving the dairy 

products [1-4]. White brined cheese is a specific dairy product for balkan peninsula countries, mediterranean, 

north africa, eastern europe and some parts of asia. This cheese has a great tradition and also in general, it 

produced from the cow milk. Based on the statistics of the dairy industry laboratory in the republic of 

macedonia during the year 2015-2017, the production of milk in macedonia with an annual growth of 7.5 

percent reach to 10.5 million tones. The increased consumption of white brined cheese contributes to the 

necessity to be produced in almost all dairy facilities in industrial way: milk pasteurization, adding ingredients 

(calcium chloride, color, rennet…etc.), and also the addition of starter cultures for continuous milk acid 

fermentation. Some other workers [5-8] in the field of dairy science and technology, did some research earlier 

for the use of commercial starter cultures in an industrial way of cheese production is necessary for obtaining a 

final product with a standard identifiable feature. The most important function of the starter cultures is the 

production of lactic acid and the release of enzymes during the fermentation process of white brined cheese 

(leroy and de vuyst, 2004) [9]. 

Due to recent advancements in dairy science and technology, various mathematical predictions and/or 

models have been used to reduce the laboratory / industry costs and accelerate high quality of the dairy products. 

By using predictive models, determining the quality of milk will be possible faster and more accurate based on 

somatic cell count in a short period of time after receiving raw milk. The artificial neural networks (anns) are 

computer software or hardware models inspired by the structure and behavior of neurons in the dynamics of fat 

content [10-14 and references therein]. As a powerful learning tool, increasingly neural networks have been 

adopted by many large-scale information processing applications. We have experimentally collected some 

samples from the dairy farm in bitola, r. Macedonia and later on setup a computer programming by neural 
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networking (n-n) model and also with anns model and unearth some valuable results from present study. A 

typical format of (anns) model to produce theoretical nodes with experimental data has been shown in fig. 1. In 

the present experimental work some important features of three different starter cultures of three white brined 

cheese variants (a, b, c) have been studied regarding the fat content dynamics. The starter culture in variant а 

(smch - 5) contained following bacteria strains: lb. Bulgaricus, str. Thermophilus and lb. Acidophilus. In the 

variant b (choozit feta a) the follow bacteria strains were included: lac. Lactis ssp. Lactis, lac. Lactis ssp. 

Cremoris, str. Thermophilus, lb. Bulgaricus and lb. Helveticus. The variant c (motc 092 ee) was a combination 

of the strains: lac. Lactis ssp. Lactis, str. Thermophilus, lb. Bulgaricus, lb. Helveticus and lb. Casei. The impact 

of the above mentioned three different starter cultures was determined over the fat content during the process of 

ripening of the white brined cheese. Finally, significant impact on the obtained values of the fat content during 

the 60 days of ripening process has not been found.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1:- a typical working format of (anns) for present data samples. 

 

The nodes of (anns) model are distributed on many different layers: (a) one input layer, (b) one or 

many hidden layers and (c) one output layer. The processing element calculates the neuron transfer function (f) 

of the summation of weighted inputs. The neuron transfer function, f, is typically step or sigmoid function that 

produces a scalar output as  it has been expressed in mathematical relation (1) such as follows: 

                                                    N = f (ʃi  wi ii + b)                                                                         (1) 

Where ii, wi, b are the i th input, the i th weight and b the bias respectively. 

 

 A particular transfer function (f) is chosen to satisfy some specification of the problem that the neuron 

is attempting to solve. The most commonly used functions are the tansigmoid and logsigmoid transfer function. 

For training the neural network, a vector in the data matrix is a pattern. Each pattern is given to the 

network and the output is compared with the response. The data set is randomly divided into training and test 

sets. The error function is calculated after all the patterns are presented. Hence, it is a supervised learning. The 

best architecture (fig. 2) is chosen by changing the number of hidden layers, hidden neurons in each layer, 

transfer function and learning algorithm. The widely employed optimization procedure (learning algorithm) in 

1980, [10-14 and references therein] was back propagation (bp), which is a variation of the steepest descent 

algorithm. Recently marquardt, conjugate gradient, simulated annealing algorithm, genetic algorithm, etc. Have 

been incorporated in ann software. 

 

 

 

 

 

 

 

 

 

 

Fig. 2:- the multilayer perception neural network architecture. 

 

We have experimentally collected some samples from the dairy farm in bitola, r. Macedonia and later 

on setup a computer programming by neural networking (n-n) model and also with anns model   and unearth 

some valuable results from present study. The results obtained from neural networking (n-n) models suggested 

that all the studied parameters are in a good agreement from the other worker in the field of dairy science. 
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II. Data sample collection and methodology 
For the present experimental work as well as simulations the data samples of the white brined cheese 

were manufactured from pasteurized cow milk in a local dairy plant “milkom" - v. Nogaevci, gradsko, from 

republic of macedonia [15]. The chemical composition of the milk used for the manufacturing of white cheese 

was 12.13% total solids, 3.70% fat, 3.21% protein, 0.67% ash, and 4.55% lactose. The ph of the milk was 6.49 

and it was pasteurized at maximum temperature of 75

c for 30 seconds and cooled up to 35


c temperatures. The 

curding was done at a temperature of 35 

c. First the following starter cultures were added: for white brined 

cheese-variant a- smch – 5, for white brined cheese-variant b- choozit
tm

 feta a lyo 100 dcu and for white brined 

cheese variant c - motc 092 ee. Then the cacl2 0.02% and blego color 10 ml/100 liters milk was added. The cow 

milk was coagulated with chymosin rennet (chymax extra powder 1.5 g/100 l milk) completed in 60 minutes. 

Further on, the curd was cut in cubes of 1.00 cm
3
, and within the resting of 5 minutes and also afterwards 

pressed in cheese mold for 3 hours. Cheese blocks were placed in tinned cans filled with brine solution of 8.0 g 

nacl/100g. During the ripening period of 30 days the cheese was held at 15-17 

c, and then kept at 2 - 4 


c. One 

can understand easily the applied methodology for the present experimental work as given in the flow chart fig. 

3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                   

                    Fig. 3:- flow chart for the methodology of white-brined cheese technology. 

 

In order to determine their influence on fat content in white brined cheese three different types of 

starter cultures were used. There were three variants of cheese produced which differ by starter cultures used in 

production process (var. A - smch – 5,product by lb lactis – bulgaria, var. B- choozit
tm

 feta a lyo 100 dcu- 

product by danisco - denmark and var.c motc 092 ee (produced by sacco clerici) [16]. 
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The determination of the content of milk fat in cheese is determined by the gerber method (caric at al. 

2000 and other (a.o.a.c.)) [17-19]. The determination of milk fat content of white brined cheese was examined 

on the 1st day, 10th day, 30th day and the 60th day. Further on, the standard statistical method [5-7, 13-15] was 

used for statistical presentation of the analyzed data as well as the f-test for analysis of the variance in tested 

cheese variants. 

 

III. Results and discussions 
The milk fat remains incorporated between the protein matrix and the curd, although a very small part 

is eliminated through the whey after cutting and pressing the curd. And also the milk fats influence 

rheological and sensory characteristics of white brined cheese. The greater amount of milk fat helps generate 

white brined cheese with softer consistency and better sensory properties, unlike the low fat milk percentage 

which helps generate white brined cheese with hard consistency and its sensory properties are less expressed.   

Further, the fat content regarding the examined three varieties of white brined cheese is depicted in 

table 1, 2 and 3, and also in fig. 4. According to the results presented in tables 1, 2 and 3, it can be concluded 

that fat content in the white brined cheese in all three cases of variant (var. A, var. B and var. C) at the first day 

of production were the following: 20.96% (var. А) 21.36%, (var. B) and 21.32% (var. C). 

The significant changes regarding the further period of ripening have not been registered which is 

shown in the figure 1. The continuous increase of fat content was noticed to all examined variants of white 

brined cheese in all three cases of variant (var. A, var. B and var. C) without significant peaks. After 60 days of 

ripening period, variant a had shown 22.40% of fat content, variant b had shown 22.42% of fat content and 

variant c had shown 22.34% of fat content. 

 

Table1:- the fat content dynamics for the white brined cheese (in case of variant a) 

                         Variant а (smch - 5)  

Day 1 day 10 day 30 day 60 day Types 

 

20.96  

0.50 

21.23  

0.63 

21.48  

0.43 

22.00  

0.51 

22.02  

0.48 

23.50  

0.63 

22.40  

0.51 

23.00  

0.76 

Present experiment  

Simulation (anns) 

Min 

20.60  

0.44 

21.00  

0.38 

21.00  

0.46 

22.05  

0.47 

21.70  

0.49 

22.36  

0.51 

22.10  

0.48 

23.00  

0.61 

Present experiment  

Simulation (anns) 

Max 

21.20  

0.46 

22.00  

0.71 

21.70  

0.57 

22.00  

0.50 

22.30  

0.72 

22.57  

0.64 

22.60  

0.75 

23.00  

0.80 

Present experiment  

Simulation (anns) 

S.d. 
0.230 

0.250 

0.295 

0.250 

0.239 

0.250 

0.187 

0.250 

Present experiment  

Simulation (anns) 

Cv 

1.098  

0.03 

2.075  

0.05 

1.373  

0.05 

2.105  

0.05 

1.084  

0.03 

2.005  

0.05 

0.835  

0.01 

2.013  

0.05 

Present experiment  

Simulation (anns) 

 

Table 2:- the fat content dynamics for the white brined cheese (in case of variant b) 

                        Variant b (choozit
tm

 feta a lyo 100 dcu)  

Day 1 day 10 day 30 day 60 day Types 

 

21.36  

0.41 

21.89  

0.44 

21.84  

0.63 

22.00  

0.52 

22.00  

0.40 

22.67  

0.71 

22.42  0.61 

23.00  0.80 

Present experiment  

Simulation (anns) 

Min 

21.20  

0.52 

21.93  

0.67 

21.60  

0.73 

22.00  

0.77 

21.80  

0.65 

22.45  

0.79 

22.20  0.54 

23.00  0.81 

Present experiment  

Simulation (anns) 

Max 21.60  22.10  22.20  22.60  0.71 
Present experiment  

Simulation (anns) 
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0.45 

22.00  

0.71 

0.61 

22.89  

0.83 

0.73 

23.00  

0.91 

23.08  0.65 

S.d. 
0.167 

0.108 

0.207 

0.196 

0.187 

0.131 

0.148 

0.112 

Present experiment  

Simulation (anns) 

Cv 

0.783  

0.04 

0.639  

0.03 

0.949  

0.06 

0.886  

0.04 

0.850  

0.05 

0.745  

0.03 

0.662  0.03 

0.639  0.02 

Present experiment  

Simulation (anns) 

 

Further, we also calculate the fat content dynamics for the white brined cheese in all the three cases of 

variant named such as; (var. A, var. B and var. C) by artificial neural networks (anns) model. The simulated 

values for various parameters; average (), the minimum value (min.), maximum value (max.), standard 

deviation (s.d.) And cv were evaluated for all samples (var. A, var. B and var. C) along with the prediction of 

days 1, 10, 30 and 60. All these results / parameter were found approximate constant and only the standard 

deviation was slightly were found in increasing order. The outcomes of the present study were also found within 

good agreement as per our earlier work [5-7, 13-15].   

 

Table 3:- the fat content dynamics for the white brined cheese (in case of variant c) 

                                 Variant c (motc 092 ee)  

Day 1 day 10 day 30 day 60 day Types 

 

21.32  

0.39 

21.76  

0.42 

21.80  

0.49 

22.30  

0.52 

21.94  

0.38 

23.07  

0.65 

22.34  0.58 

23.30  0.73 

Present experiment  

Simulation (anns) 

Min 

21.00  

0.51 

21.76  

0.63 

21.50  

0.69 

22.10  

0.71 

21.60  

0.70 

22.17  

0.70 

22.20  0.80 

23.00  0.85 

Present experiment  

Simulation (anns) 

Max 

21.50  

0.41 

22.00  

0.66 

22.00  

0.58 

22.73  

0.65 

22.20  

0.69 

23.00  

0.82 

22.50  0.68 

23.10  0.72 

Present experiment  

Simulation (anns) 

S.d. 
0.217 

0.121 

0.212 

0.198 

0.230 

0.201 

0.152 

0.172 

Present experiment  

Simulation (anns) 

Cv 

1.017  

0.04 

0.639  

0.03 

0.973  

0.04 

0.759  

0.03 

1.049  

0.05 

0.745  

0.03 

0.679  0.03 

0.635  0.02 

Present experiment  

Simulation (anns) 

 

The presented data are in correlation with the conclusions of some other worker of dairy science and 

technology [1-19] and it is emphasizing that in the production process of white brined cheese, lipolytic reactions 

are not significantly expressed which however differs for blue cheeses, where more lipolytic processes and more 

changes in fat content percentage are noticed.  

Popović, vranješ at al. (2011) [20] had similar results in their study regarding the fat content in 

sjenichko cheese. They have determined that the average fat content was 22, 97% (minimum 21.97% and 

maximum 23.97% off at content) which appears as similar to the results presented in this paper. 

Starter cultures do not have any impact on the fat content dynamics in white brined cheese, which can 

be confirmed by the uniform values among the three varieties of cheese. These results were found in good 

agreements with others [13-15, 21]. 

There are differences if comparing the results of this paper and the one provided by bojanic, rasovic at 

al. (2010) [22] intended for fat content in white brined cheese. The latter has presented a particularly high level 

of fat content (23,86%) in which as a conclusion has been pointed out that this high percentage in montenegro 

white brined cheese comes as a result of the type and race of the cows, food, physiological condition of the 

animal etc. The results presented in this survey are quite similar to the results provided by ozcan at al. (2012) 

[23]. Their values for fat content in white brined cheese are in the range limits of 21-25%. 
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Fig. 4:- histograms for the fat content dynamics in white brined cheese in all three cases of variant (var. A, var. 

B and var. C) 

The increase of fat content in white brined cheese from this survey is also followed by an increase 

of the dry fat matter content. The energy value of cheese mostly depends on the fat content. It is of a great 

importance that the milk during the industrial production should not be transported in long lines, causing 

increased fat loss, which in total will effect on product amount. 

With the use of fisher’s-test statistically significant differences among the tested varieties were not 

determined, so it can be concluded that the starter cultures do not affect the fat content in white brined cheese. 

 

IV. Summary and conclusions 
As it was stated by various workers of dairy science that the consumption of milk every day per person 

should be of 0.5 litre. The milk supplies a significant amount of many of the nutrients that are required daily as 

per nutrition science. The components of milk take part in metabolism in several ways; by providing essential 

amino acids, vitamins, minerals and fatty acids, or by affecting absorption of nutrients. Therefore, based on the 

present experimental work along with simulations by artificial neural networks (anns) model, one can conclude 

the followings: 

The significant differences in the content of milk fat during the fermentation process among all three 

white brined cheese variants (a, b and c) produced by different types of starter cultures have not been found. 

According to the analyzed data it can be confirmed and concluded that starter cultures do not influence the 

content of milk fat during the process of fermentation of white brined cheese. 

The content of milk fat was presented such as: 22.34 % (variant c), 22.40% (variant a) to 22.42% 

(variant b). 

The simulated values for various parameters were found approximate constant and only the standard 

deviation was slightly were found in increasing order. The outcomes of the present work were also found within 

good agreement with other workers in the field of dairy science and technology. 

The simulation prediction / model is enough good for the dairy industry for lower costs to accelerate 

high quality of the dairy products. 

  

Acknowledgements  

The authors are very much gratefully acknowledge to farm workers and also farm authority to use the valuable 

facilities from the dairy farm, in bitola region, republic of. Macedonia. We are also highly thankful to physics 

department, faculty of science, university of tabuk, saudi arabia for keen support and help in our present 

research work. 

 

REFERENCES 
[1]. R. Aleandri, j. C. Schneider and l.g. Buttazzoni, evaluation of milk for cheese production based on milk characteristics and 

formagraph measures, journal of dairy science, 72, 1989,  1967-1975. 

[2]. C. Lopez, focus on the supramolecular structure of milk fat in dairy products, reprod. Nutr. Dev. 45, 2005, 497–511. Doi: 
10.1051/rnd:2005034 

[3]. P. Insel, r. E. Turner, and d. Ross, nutrition. Second ed.. American dietetic association (jones & bartlett, u.s.a. , 2004). 

[4]. R. G. Jensen, b. Blanc, s. B. Patton, particulate constituents in human and bovine milk. In: jensan r.g. (ed.) ), handbook of milk fat 
composition, (academic press, new-york, 50-62, 1995). 

[5]. V. K. Hristova, j. Tomovska, g. Bonev, d. Stanimir, g. Dimitrovska, s. Presilski, m. A. Ahmad, interrelationship between the milk 

urea nitrogen level and milk coagulation traits in holstein-friesian cows with reproductive disorders in r. Macedonia, int. Journal of 
e. R. In science tech. And engg. (ijerste), vol. 3(4), 2014, 199-207. 

[6]. V. K. Hristova, j. Tomovska, g. Bonev, s. Dimitrov, m. A. Ahmad, study of seasonal dynamics of blood metabolic profile and milk 

urea nitrogen (mun) level of cows with reproductive disorders, asian academic research journal of multidisciplinary, vol. 1(22), 
2014, 246-260. 



Study Of Fat Content Dynamics In Dairy Products With The Simulations Of Artificial Neural Network  

DOI: 10.9790/2402-1203016874                                  www.iosrjournals.org                                            74 | Page 

[7]. V. K. Hristova, m. A. Ahmad, j. Tomovska, and b. B. Popov, study of coagulation properties of holstein cow’s milk depending on 

the level of milk urea nitrogen in macedonia dairy farms, int. Journal of e. R. In science tech. And engg. (ijerste), vol. 3(3), 2014, 
522-529. 

[8]. P. Walstra, physical chemistry of milk fat globules. In: fox pf (ed), (advanced dairy chemistry, lipids, 2nd ed., chapman & hall, 

1995), vol. 2, 131–178.  
[9]. F. Leroy, and l. Vuyst, lactic acid bacteria as functional starter cultures for the food fermentation industry, vol. 15(2), 2004, 67-78. 

[10]. A. Khan, m. A. Ahmad, and s. Joshi, a systematic study of electrical properties of chemically treated coir fibre reinforced epoxy 

composites with ann models, international journal of science and research (ijsr), vol. 4(1), 2015, 410-414. 
[11]. M. A. Ahmad, m. H. Rasool, n. A. Ahmad, and shafiq ahmad, neural networking (n-n) model in relativistic heavy ion collisions, 

proceedings of the dae symposium on nuclear physics, vol. 58, 2013, 357-358. Available online @  http://sympnp.org/snp2013/ 

[12]. M. A. Ahmad, m. Yassen el-bakry, t. A. Hamdalla, m. H. Rasool, and shafiq ahmad, a systematic study of high energy nuclear 
collisions (light and heavy nuclei) by simulations / event generators, international journal of advanced research (ijar),vol.  4(1), 

2016, 28-43. 

[13]. V. K. Hristova, m. A. Ahmad, j. Tomovska, b. Trajkovska, g. Bonev, assessment of raw milk quality by neural networking (n-n) 
model in macedonia dairy farms, int. Journal of ethics in engineering & management education (ijeee), vol. 1(10), 2014, 58-61. 

[14]. V. K. Hristova, m. A. Ahmad, b. Trajkovska, s. Presilski, and g. Bonev, artificial neural networking model an approach for the 

coagulation properties of milk, international journal of scientific & engineering research, (ijser), vol. 6(4), 2015, 1117-1121. 
[15]. V. K. Hristova, m. A. Ahmad, k. Dimce, l. Kocoski, b. Trajkovska, the influence of growth rate on productive characteristics at 

dairy heifers fed with maternal whole milk and milk replacer, international j. Of engg. Research and industrial appl. (ijeria), vol. 

7(ii), 2014, 53-64. 
[16]. B. Makarijoski, s. Рrеsilski, u. M. Кhаn, l. Нlеbа, a. Shariati m., and rаshidzаdеh sh, the impact of different starter cultures on fat 

content, pн and sh dynamics in white brined cheese production. Vestnik vsuet [proceedings of vsuet]. 2016. No.4, 135-140.  

Doi:10.20914/2310- 1202-2016-4-135-140 
[17]. M. Carić m, s. Milanović, and vucelja d (2000). Standard methods of analysis of milk and milk products. Prometej, novi sad, serbia. 

Serbian. P. 204. 

[18]. Association of official analytical chemistry (a.o.a.c.). Official method 996.02: coliform count in dairy products, washington d.c. 
2002. 

[19]. Association of official analytical chemistry (a.o.a.c.). Official method 2003.01: enumeration of enterobacteriaceae in selected 

foods, washington d.c. 2003. 
[20]. Popović-vranješ a., pejanović r., ostojić m., bauman f., cvetanović d., glavaš-tribić d., tomaš m. (2011). Proizvodnjasjeničkogsira u 

industrijskimuslovima. Prehrambenaindustrija - mleko i mlečniproizvodi. Br.1, 47-51. 

[21]. Yasmin, m. S. Butt, a. Sameen, and m. Shahid, physicochemical and amino acid profiling of cheese whey, pakistan journal of 
nutrition, 12(5) , 2013, 455-459. 

[22]. Bojanić rašović m., mirecki s., nikolić n., vučinić s. Et al. Mikrobiološki i hemijski kvalitet autoh-tonih sireva u crnoj gori. 

Prehrambena industrija – mleko i mlečni proizvodi. 2010, no. 1–2, pp. 127–133.  
[23]. T. Ozcan, and e. Kurdal, the effects of using a starter culture, lipase and protease enzymes on ripening of mihalic cheese, 

international journal of dairy technology, 65(4), 2012, 585-593. 

 

 

Vesna Karapetkovska-Hristova"Study Of Fat Content Dynamics In Dairy Products With The 

Simulations Of Artificial Neural Network (ANN) Model"IOSR Journal of Environmental 

Science, Toxicology and Food Technology (IOSR-JESTFT) 12.3(2018): 68-74. 

http://sympnp.org/snp2013/

