
IOSR Journal of Environmental Science, Toxicology and Food Technology (IOSR-JESTFT) 

e-ISSN: 2319-2402,p- ISSN: 2319-2399.Volume 12, Issue 3 Ver. I (March. 2018), PP 68-74 

www.iosrjournals.org   

DOI: 10.9790/2402-1203016874                                  www.iosrjournals.org                                            68 | Page 

 

Study Of Fat Content Dynamics In Dairy Products With The 

Simulations Of Artificial Neural Network (ANN) Model 
 

Vesna Karapetkovska-Hristova
1
, Borche Makarijoski

1
, M. Ayaz Ahmad

2
, 

Godswill Ntsomboh-Ntsefong
3
, Esraa Mousa

4
, Biljana Trajkovska

1
, Gordana 

Dimitrovska
1
 

1
Faculty Of Biotechnical Sciences , University Of “St. Kliment Ohridski”- Bitola, Macedonia 
2
Physics Department, Faculty Of Science, P.O. Box 741, University Of Tabuk, Saudi Arabia 

3
Institute Of Agricultural Research For Development (IRAD-CEREPAH), B. P. 243 Douala, Cameroon 

4
Food Technology Research Institute, Agricultural Research Center, Giza, Egypt

 

Corresponding auther: Vesna Karapetkovska-Hristova 

 

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 Networking (N-N) Model And Also With 
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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-
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N) Models Suggested That All The Studied Parameters Are In A Good Agreement From The Other Worker In 

The Field Of Dairy Science. 

 

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. 

 

Raw Milk 

 

Filtration and pasteurization (@ temperature 70-75 C / up to 30 seconds) 

Cooling up to temperature 35 C 

 

Addition of CaCl2 (0.02%), blego color (10 ml/100 liters milk) and inoculation with starter cultures 

(SMCH – 5(Var.A), Choozit Feta A(Var.B) and MOTC 092 EE (Var.C) 

Renneting with Chymax Extra Powder (1.5 g/100 l milk) at 35C, up to time 60 minutes 

Cutting the curd (the coagulum is cut into cubes of 1.00 cm3 

Pressing the cheese and curd in cheese mold and whey draining (2.0 – 3.0 h) 

Adding salt at titrable acidity of 72 SH and after that pressed curd and cut in cubes 

Packaging (cheese blocks placed in tinned cans filled with brine solution of 8.0 g NaCl/100g) 

 

Ripening (15-17 
C /30 days) 

 

Storage (2-4 C) 

 

START 
 

END 

Simulations by ANN model 

 

Raw Milk 

 

Filtration and pasteurization (@ temperature 70-75 C / up to 30 seconds) 

Cooling up to temperature 35 C 

 

Addition of CaCl2 (0.02%), Blego color (10 ml/100 liters milk) and inoculation with starter cultures 

(SMCH – 5 (Var. A), CHOOZIT
TM

 Feta A LYO 100 DCU (Var. B) and MOTC 092 EE (Var. C) 

Renneting with Chymax Extra Powder (1.5 g/100 l milk) at 35C, up to time 60 minutes 

Cutting the curd (the coagulum is cut into cubes of 1.00 cm3 

Pressing the cheese and curd in cheese mold and whey draining (2.0 – 3.0 h) 

Adding salt at terrible acidity of 72 SH and after that pressed curd and cut in cubes 

Packaging (cheese blocks placed in tinned cans filled with brine solution of 8.0 g NaCl/100g) 

 

Ripening (15-17 
C /30 days) 

 

Storage (2-4 C) 

 

START 
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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]. 

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  

21.84  

0.63 

22.00  

22.00  

0.40 

22.67  

22.42  0.61 

23.00  0.80 

Present 

Experiment  

Simulation (Anns) 
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0.44 0.52 0.71 

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  

0.45 

22.00  

0.71 

22.10  

0.61 

22.89  

0.83 

22.20  

0.73 

23.00  

0.91 

22.60  0.71 

23.08  0.65 

Present 

Experiment  

Simulation (Anns) 

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. 
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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%. 

 

 
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. 
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