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EDITOR SPEECH 

 

 

UBT Annual International Conference is the 6th international interdisciplinary peer 

reviewed conference which publishes works of the scientists as well as practitioners in 

the area where UBT is active in Education, Research and Development. 

 

The UBT aims to implement an integrated strategy to establish itself as an 

internationally competitive, research-intensive university, committed to the transfer of 

knowledge and the provision of a world-class education to the most talented students 

from all backgrounds. 

The main perspective of the conference is to connect the scientists and practitioners 

from different disciplines in the same place and make them be aware of the recent 

advancements in different research fields, and provide them with a unique forum to 

share their experiences. 

 

It is also the place to support the new academic staff for doing research and publish 

their work in international standard level. 

 

This conference consists of sub conferences in different fields: 

- Education and Psychology 

- Life Sciences and Technologies (Health and Food) 

- Management, Business and Economics 

- Humanities and Social Sciences (Law, Political Sciences, Media and  

  Communications) 

- Computer Science and Information Systems 

- Mechatronics, Robotics, Energy and Systems Engineering 

- Architecture, Integrated Design, Spatial Planning, 

- Civil Engineering and Infrastructure 

 

This conference is the major scientific event of the UBT. It is organizing annually and 

always in cooperation with the partner universities from the region and Europe. 

 

As professional partners in this conference are: Kosova Association for Control, 

Automation and Systems Engineering (KA CASE), Kosova Association for Modeling 

and Simulation (KA SIM), Quality Kosova, Kosova Association for Management, 
Institute for Development of Education and Academic Affairs (IDEAA) 
This conference is sponsored by EUROSIM - The European Association of Simulation. 

 

We have to thank all Authors, partners, sponsors and also the conference organizing 

team making this event a real international scientific event. 

 

Edmond Hajrizi, Chair 

UBT- Higher Education Institution
 



 

 

4 

 

TABLE OF CONTENTS 
Cultivation of the Potato In Kosovo and Analysis of Some Quality Parameters ................ 6 
Fidan Feka, Shkëlzim Ukaj,  Syzana Aliu, Fjolla Vllasaliu, Sara Selimi, Taulant Vllasaliu, Era Bruqi 

Determination of Optimal Kieselguhr Doses to Improve Beer Filtration ......................... 11 
Ariola Devolli1, Mariola Kodra1, Edlira Shahinasi1, Merita Stafasani1, Frederik Dara2 

Determination ff Aerobic Mesophilic Bacteria and Coliforms  in Raw Milk in the Region 

of Prishtina, Lipjan and Rahovec ..................................................................................... 17 
Hyzer Rizani1, Besart Jashari2, Shkëlzim Ukaj1, Naser Kamberi1, Shkumbin Shala1, Magbule 

Rizani1, Erna Sopa1, Donjeta Gashi1, Miranda Sahiti1, Albulena Tasholli1 

The Antimicrobial Resistance of the Bacterium Salmonella Enteritidis Isolated From 

Poultry for the Production of Eggs In Kosovo.................................................................. 23 
Hyzer Rizani1, Naser Kamberi1, Besart Jashari2, Magbule Rizani1, Shkëlzim Ukaj1, Shkumbin Shala1 

The presence of pesticides in certain imported vegetables in Republic of Kosovo .......... 28 
Ibrahim Hoxha1, Gafurr Xhabiri2, Valdet Gjinovci3,  Nexhdet Shala1, Eljesa Ziberi2 

Control of Vitamin C (ascorbic acid) in non-alcoholic and fresh drinks .......................... 33 
Durim Alija1, Eljesa Ziberi1, Xhezair Idrizi1, Ismail Ferati1 

Determination of Some Chemical Elements at Milk, at three City in Macedonia 

(Kumanovo, Tetovo, Gostivar) ......................................................................................... 42 
Ilmije  Vllasaku1 , Kemajl  Kurteshi2, Juliana  Tomovska3 ,  Mirjana Menkovska4 

Comparison of quality characteristics of fresh and dried strawberries ............................. 47 
Ljubica Karakasova1, Jovanka Ampova1, Frosina Babanovska-Milenkovska1, Namik Durmishi2, 

Viktorija Stafatovska3 

The Usage Of Edible Additives with Different Gluten Quality in Baking Products ........ 56 
M.Sana1 A.Sinani 2 

Quality and safety of vegeteables based on nitrogen determation and intake ................... 66 
Mariola KODRA1, Ariola DEVOLLI1, Edlira SHAHINASI1, Dhurata FETA1 

habitat of Fruits Plant and Small Fruits in Maqiteva Area ............................................... 73 
Shkëlzim Ukaj, Hyzer Rizani, Fidan Feka,  Shkumbin Shala 

Microbiological analysis of the Aspergillus carbonarius and Penicillium verrucosum in 

Kosovo vineyards ............................................................................................................. 78 
Valon Durguti ¹*, Aneliya Georgieva ², Galena Angelova², Angel Angelov ², Zyri Bajrami 3 

Comparison of some quality and safety parameters in drinking water in Pollog region ... 87 
Xhezair Idrizi1, Merita Saliu1, Vigan Sulejmani1, Durim Alija1, Merije Elezi1 

The changes in colour of biscuits during baking depending on time and different proportion 

of barley flour ................................................................................................................... 93 
Viktorija Stamatovska1*, Gjore Nakov2, Ivan Dimov3, Ira Taneva3  Tatjana Kalevska1, Zora 

Uzunoska1 

Raw material of plant origin: cultivation tomato vegetable plant (Solanum lycopersicum L.)  

in Kosovo ....................................................................................................................... 102 
Nexhat Balaj1,  Emine Daci1,  Llazar Haxhinasto2 

Indication of Temperature and Time during Storage in Shelf Life of Pasteurized Milk, by 

using Response Surface Methodology ............................................................................ 108 
Alush Musaj1, Përparim Birinxhiku1 , Bahtir Hyseni2 



 

 

5 

 

Genealogical Analysis of Bar’s Body Activity in Hemophilia at Two Brothers and a Cousin

........................................................................................................................................ 116 
Naser Kamberi1 

Physico - Chemical Properties of Ginger Oil, Bee Wax and Black Seeds Oil ................ 121 
Qëndresa Istrefi1, Rina Krasniqi1, Arleta Rifati-Nixha1, Kaltrina Kastrati1, Fatjonë Krasniqi 1, Enver 

Përzhaku1 

DRINKING WATER QUALITY CONTROL FOR SOME CHEMICAL - PHYSICAL 

PARAMETERS IN THE KOSOVO MARKET............................................................. 128 
Suzana Aliu, Fidan Feka, Hyzer Rizani, Shkëlzim Ukaj,  Shkumbin Shala Ardit, Hoti, Kaltrina 

Hoxha, Laureta Tasholli 

The qualities of the type 500 flours from import for bread production .......................... 135 
Gafur Xhabiri1, Ibrahim Hoxha2, Hyrie Koraqi1 

The presence of aflatoxin M1 on processed milk in the Republic of Kosovo ................. 141 
Ismail Ferati1,Bizena Bijo3 Durim Alija2, Eljesa Ziberi2 

Control some quality parameters of the natural juice of blueberry with different fruit content

........................................................................................................................................ 148 
Namik Durmishi1, Ljubica Karakasova2, Frosina Babanovska-Milenkovska2, Renata Kongoli3 

 
 

  



 

 

6 

 

CULTIVATION OF THE POTATO IN KOSOVO AND 
ANALYSIS OF SOME QUALITY PARAMETERS 

Fidan Feka, Shkëlzim Ukaj,  Syzana Aliu, Fjolla Vllasaliu, Sara Selimi, Taulant 

Vllasaliu, Era Bruqi 

UBT – Higher Education Institution, Lagjja Kalabria, 10000 p.n., Prishtine, 

Kosovo  

shkelzim.ukaj@ubt-uni.net 

Abstract. Potatoes in Kosovo are cultivated in about 10,000 ha with a low average production 

of 10-12 t /ha and represent one of the main agricultural crops, both for agro-economic, 

physiological and productive importance, as well as in feeding the population. The purpose of 

the study was to research the level of potato cultivation in Kosovo and to determine some toxic 

elements of potato cultivated in some localities of Kosovo and comparing this level with the 

standards allowed by the World Health Organization regulation ,also comparing it with the 

standards allowed by Codex Stan 193-1995, for fruits and vegetables. 

Based on the results obtained for elements Zn, Cu, Pb and Cd , there was an increase of heavy 

metal concentrations in potato compared to the level allowed by the World Health Organization 

(WHO). 

 

Keywords: Potato cultivation in Kosovo, potato quality and its importance. 

 

 

INTRODUCTION 

 

Patato is a wide spread plant, with high production skills and multifunctional usage. It is a daily 

component in feeding people, the first subject and very important in the food processing industry, 

in which is created starch, alcohol and other products.[1] The chemical composition of the patato 

is complex enough and it depends from the cultivator, the conditions of the cultivation, manner 

of feeding, cultivation areas etc. In average the chemical composition of the patato goes around 

75% of water, 17-23% starch, 2% nitrogen compounds and 1% mineral materials, 1% cellulose, 

0.15% grease, 0.4% sugar, 2.5% pectin, significant amounts of C and B vitamins, various acids 

of (apple, lemon, wine) and various enzymes. [2],[3] 

 

 

Fig. 1. Patato 
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Earth is one of the most important resources of the contamination of plant foods from heavy 

metals that enter in the human and animal organism through the food chain. 

The term “heavy metals” refers to each metal element that has a relatively high density, which is 

toxic or poisonous, and in high concentration. Heavy metals are created in the top layer of the 

earth and can be transferred from the earth in other components of ecosystem, like in underground 

waters or in harvest, and can also influence in the health of people through the supply of water 

and food chain. High concentrations of Pb and Cd in diets are linked with the development of 

many diseases, especially those cardiovascular, kidney, nervous and ossuary tissues. [4],[5] 

The cadmium accumulation (Cd) in the human body can cause injuries of kidney, bones and 

lungs, whereas the accumulation of bullet may damage the central nervous system, kidney and 

blood system. 

 

 

MATERIAL AND METHODS 

 

The identification of the area for getting the samples was based in those locations where we 

thought we may have influence from outside factors, and we were mainly oriented in those 

spaces. The gained samples were taken in the region of Vushtrri and Obiliq.[6] 

Primarily, the gained samples were stuffed in small particles and then they were grinded. From 

the grinded mass were taken 20g and were placed in the mineralization tank, treating it in 4000C 

temperature in 60 min. 

The liquid mass was filtered and then the toxic elements were analyzed through Spectrophometer 

HACH 2000. 

 

 

RESULTS AND DISCUSSION 

 

From the analyzed results for Cd, Pb, Zn and Cu elements, we can conclude that in gained patatoe 

samples we have an overrun concentration of Zn, expressed in mg/kg, conforming to the 

prescribed standard from The World Organization of Health. 

Also, in the locations Vushtri/ Akrashtice we have and overrun of the standard, seen in the first 

figure of distribution of copper. 

In Vushtri we have had a fixed concentration of elements comparing to the allowed conctentration 

from WHO. This increase has come as a results of pollution of the river Sitnica and from the 

resident who has had planted potatoes and watered them directly with the same water. 
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Figura 2. Heavy metal content (mg/kg) by localities. 
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CONCLUSIONS 

From the gained results we can conclude that: 

- The irrigation of agricultural lands should be strictly prohibited in the river Sitnica, 

where this phenomenon is still applied is some localities. In the most of spaces this 

phenomenon is not applied, as a results of the functionalization of water system. 

- Also, a suggestion for the residents that cultivate this product and others should analyze 

the agricultural lands before having a realistic mirror. 

- Should make systematic analysis of authorized people to this. 

- Especially, the increase of concentration level of Pb, can cause highlighted 

consequences to children. 
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Determination of Optimal Kieselguhr Doses to Improve 
Beer Filtration  

Ariola Devolli1, Mariola Kodra1, Edlira Shahinasi1, Merita Stafasani1, Frederik Dara2 

1Agricultural University of Tirana, Faculty of Biotechnology and Food, Chemistry 

Department  
2University of Tirana, Natural Science Faculty, Department of Applied 

Mathematics 

adevolli@ubt.edu.al 

Abstract. Beer production passes through those steps: malting, wort production, fermentation, 

and filtration. Filtration is used to remove yeast, proteins and other unwanted substances. 

Filtration is carried out by candle filters with kieselguhr, diatomaceous earth in a form of silica. 

In this study there are used three types of kieselguhr (DIF, CBL, CBL3). There are used different 

kieselguhr quantities for the same beer volume and is measured filtration time, turbidity and beer 

color. Experiments showed that a good filtration is ensured by using all three types of kieselguhr.       

It is important to set a sufficient first layer from 800 to 1000 g/m2 kieselguhr and continues dosage 

depending on beer quality and quantity. Based on level of beer turbidity and color after filtration 

results that optimal doses of kieselguhr for first layer and optimal doses during dosage process 

are: DIF 67%, CBR 16.5%, CBL3 16.5% and CBR 40%, CBL3 60%, respectively. 

 

Keywords: kieselguhr, optimal doses, beer, filtration 

 

 

INTRODUCTION 

 

Beer represents a complex colloidal system. Bad conditions of beer storage cause integration of 

colloidal particles by their condensation and polymerization. Formed deposit cause colloidal 

instability of beer and problems with its appearance and shelf life. Chemical, physical, 

fermentative and mechanical ways of impact on colloidal system of beverages are widely used in 

modern brewing production for the purpose of product stability increase. Some chemical ways 

reduce oxidizing processes speed in beer. For this purpose, brew masters use antioxidants, 

interacting with oxygen from air and preventing oxidation of phenolic beer compounds. Physical 

and chemical ways are making it possible to remove colloids of various natures by means of 

adsorbents. In particular, silica gels remove the haze forming proteins and polyvinylpyrrolidone 

(PVPP) decreases the concentration of phenolic compounds. Besides, such technological 

operations as separation and filtration could increase colloidal stability of beer. [1]  

Filtration of beer, in one form or another, has been practiced for over one hundred years. The 

process of filtration is a very important step during beer production. The consumer expects a 

bright and well clarified beer. Turbidity is perceived as a shortcoming in quality, except for 

unfiltered beers, wheat beer or some other traditional beers.  

Kieselguhr is the most important and most widely used filter aid. Haze particles in beer are 

divided into three groups. Particles >1 μm (e.g., yeasts, coagulated protein and microorganisms) 

generate a macroscopic visible haze. Colloidal particles <1 μm, which consist of protein, protein 

tannin complexes, tannins or gums (e.g., β-glucanor hop resins) and which are only visible 

through refracted light. Particles <0.001 μm, which are not visible and are still in solution.[2]  

mailto:adevolli@ubt.edu.al
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Over the time filtration technology for beer changed from the old plate and frame filters over 

horizontal leaf filters to candle filters, which are the most used by breweries. The candle filter is 

a vertical tank filter with candles. Filter cake is formed on the outside of the candles and filtrate 

flows up through the tube into the head and out. The candles are cleaned by high rate backwashing 

often assisted by a hydraulic pump. Filtration is either depth filtration or surface filtration. During 

surface filtration, the haze particles cannot enter or pass the filter media’s pores and are retained 

on the surface of the filter media. They form a layer which becomes denser during filtration. 

Because of this, the separation rate is increased. However in contrast, the flow rate decreases.[3] 

Depth filtration is based on two complementary effects. On the one hand there is the sieve effect. 

The haze particles enter the pores of the filter media until a pore reduction stops them. In this 

case the particle size is larger than the pore size. On the other hand there is the effect of 

adsorption. Especially small particles are retained through a positive/negative charge.[4] 

The grade of particle size and the porosity of the used filter aid influence the flow rate. The finer 

the filter aid and the higher its porosity, the more accurate the separation and the filtration rate, 

but the lower the filtration flow rate. Coarse filter aid will produce the opposite result.[4] 

The inner porosity of filter aids tends to benefit filtration performance as well as the sieve effect. 

Kieselguhr is the most important filter aid on the market because of its high inner porosity. 

However, its crystalline components are the reason for the health hazard of the kieselguhr 

powder. [5] 

Particle removal is dependent on the properties and dosing rate of filter aid, the beer brand and 

the suspended solids distribution in the green beer. Characterization of filter cake structure should 

enable prediction of bright beer clarity and thus facilitate the authoritative selection of filter aids. 

[6] 

 

 

MATERIALS AND METHODS 

 

Experiments for determination of optimal doses of kieselguhr used as aid filters were carried in 

an Albanian brewery. Evaluation of filtration tests were performed in laboratory and in brewery. 

The beer used for the filtration experiments was an unfiltered cold storage bottom-fermented (at 

10–12°C) lager with an original gravity of 11.5°Plato, 7.78 EBC color units, turbidity was 7.345 

EBC units, and 4.8–5.0% alcohol by volume. All analyses were carried on by the standard work 

of analytical laboratory methods issued by the European Brewery Convention. [7] 

 

 

SAMPLE PREPARATION 

 

Beer samples have been degassed prior to be filtered. There is used magnetic stir until  

all gas has been released. Beer color was measured with Spectrophotometer and results were 

expressed in EBC unit. There is used Nephalometer Models 800 and 800P to measure beer 

turbidity.  The instrument was standardized according to Beer-Analytica-EBC 2010 with 

formazin suspension in EBC units (EBC u.). [8] The amount of turbidity was measured in NTU 

units and was expressed in EBC unit (1 EBC is equal to 4 NTU). [9]  

 

 

RESULTS AND DISCUSSION  

 

The purpose of this work was to demonstrate the performance of filter aids in removing particles 

from beer. Particle removal is dependent on the properties and dosing rate of filter aid, the beer 

brand and the suspended solids distribution in the green beer. Characterization of filter cake 
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structure should enable prediction of bright beer clarity and thus facilitate the authoritative 

selection of filter aids.[6]  

Green beer was filtered on laboratory and also on candle filter in brewery. There were used three 

types of kieselguhr for beer filtration: DIF-rough-size kieselguhr, CBR- middle-size kieselguhr 

and CBL3 -fine-size kieselguhr 

 

Table 1. The data obtained by filtration of beer with three types of kieselguhr 

 
Kieselguhr Filtration 

time(minute) 

Turbidity  (EBC) Volume  

(ml) 

Color (EBC) 

Kieselguhr amount 2 gr 

CBL3 24’ 0.6051EBC 92 ml    7.8250  EBC 

CBR 23’ 0.8281 EBC 89 ml 8.00      EBC 

DIF 10’ 0.9492 EBC 85  ml 8.175    EBC 

Kieselguhr amount 5 gr 

CBL3 24’ 0.460 EBC 88 ml 7.325    EBC 

CBR 20’ 0.556 EBC 86 ml 7.5750  EBC 

DIF 11’ 0.649 EBC 84 ml 8.550    EBC 

Kieselguhr amount 7 gr 

CBL3 27’ 0.3087 EBC 80 ml 8.1750  EBC 

CBR 20’ 0.4620 EBC 79 ml 8.3250  EBC 

DIF 13’ 0.5463 EBC 78 ml 8.8500  EBC 

Kieselguhr amount 15 gr 

CBL3 30’ 0.4655 EBC 60 ml 8.025    EBC 

CBR 22’ 0.5218 EBC 57 ml 8.25      EBC 

DIF 13’ 0.7114 EBC 54 ml 10.475  EBC 

Kieselguhr amount 20 gr 

CBL3 29’ 0.6615 EBC 50 ml 7.8500   EBC 

CBR 19’ 0.7644 EBC 45 ml 8.3000   EBC 

DIF 7’ 0.8673 EBC 42 ml 10.3500 EBC 

 
 

 

FILTRATION TRIALS ON LABORATORY CONDITIONS 

 

For each types of kieselguhr used for filtration we weight 2, 5, 7, 15, 20 gr. We added 

in beaker with 100 ml unfiltered beer the amounts of kieselguhrs, respectively. 

Filtration of appropriate quantities was performed after a well mixing. 

Filtration quality was estimated by determination of filtration time, volume of collected 

filtrate, turbidity and color of filtrate.   

All tests were carried out in the same beer sample. Laboratory tests were performed by 

five replicates for each amount and types of kieselguhr used for filtration.  

The Table 1 show the average values for each experiment performed.  

Turbidity of unfiltered beer was in level of 7.3452 EBC units and the color was 7.78 

EBC units.  
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In Figure 1 was noticed that filtration realized with rough –size kieselguhr was approximately 

twice as fast as middle –size kieselguhr and about three times faster than fine-size kieselguhr 

filtration time.  

It was noticed that difference in filtration time was increased significantly with the addition of 

kieselguhr.  

 

 
Fig 1. Filtration time for each type of kieselguhr and quantities 

 

Filtrate volume was an important parameter in order to calculated flow rate. The optimal values 

of filtrate volume were achieved when 7 grams of each type of kieselguhr were used. As shown 

in Figure 2, the addition in kieselguhr quanties increased losses in filtrate volume. 

 
Fig 2. Volume of filtrate for each types of kieselguhr and quantities 

In Figure 3 were noticed good results of beer color filtered with fine-size kieselguhr. As shown 

in figure 4, usage of 7 gram of fine-size kieselguhr gave us turbidity in optimal value. There were 

obtained high values of beer turbidity during rough –size kieselguhr filtration.  
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Fig 3. Beer color for each type of kieselguhr and quantities 

 

 
Fig 4. Beer turbidity for each type of kieselguhr and quantities 

 
Lower turbidity values and shorter filtration time the better beer filterability. [10]     To 

determinate the optimal quantities of kieselgurs used for filtration should be taken account both 

results of Figures 1 and 4. They showed clearly that shortest filtration time was followed with 

higher turbulence values, while the lowest turbidity values were obtained in relatively long 

filtration time.   

 

 

FILTRATION TRIALS BY MIXING THREE TYPES OF 

KIESELGUHRS  

 

There were conducted three experiments by mixing all kieselguhr types in the same green beer 

and volume sample. During those experiments were prepared the filter cake and a mixture of 

kieselguhrs for dosage during filtration.  

For each experiment was determinate filtration time, volume of filtrate and beer turbidity. As 

lower turbidity level and shorter filtration time the better beer filterability. There were taken into 

account beer turbidity and filtration time because both are most important factors to determinate 

filterability. As results, we selected experiment 1 as best one which gave optimal values.  

Filtration trials in brewery were conducted based on experiment 1.   
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Table 2. The data obtained by filtration of beer with mixing of kieselguhrs 

 

No Filter cake Filtration dosage time 

(min)  

volume 

(ml)  

turbidity 

(EBC) 

Exp 1 2g CBR + 2g DIF 2g CBR + 2g CBL3 18 78 0.432 

Exp 2 2g CBR + 2g DIF 4g CBL3 24 84 0.378 

Esp 3 2g CBR + 2g DIF 4g  CBR 16 82 0.643 

 
Table 3. Kieselguhrs rate in precoating and dosage used in candle filters 

 

Precoating 

Kieselguhr Filtration I Filtration II 

DIF 67,0% 47,0% 

CBR 16,5% 16,5% 

CBL3 16,5% 36,5% 

Dosage 

Kieselguhr Filtration I Filtration II 

CBR 40% 20% 

CBL3 60% 80% 

 

Table 3 show two filtration trials with candle filters in brewery. First filtration was considered 

better then second one because it provided a flow rate as much as optimal value of filter flow (4 

HL/m2/h ), difference pressure remained within working parameters and beer turbidity was about 

0,345EBC unit during all filtration period. 
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ABSTRACT. The microbiological quality of raw milk is key to the quality production of dairy 

products. Alternation is a term that describes the change of composition, taste and smell at those 

points where it is inedible for the consumer. Microbial alternation of milk often involves 

degradation of proteins, carbohydrates and fats of organisms and their enzymes. Milk and dairy 

consumption has increased considerably in Kosovo over the last decade, and a large part of local 

production comes from small-scale distributors across the country. In this research, 50 milk 

samples were taken at some of the cumulative sites and from dairy farms in three Kosovo 

municipalities (Prishtina, Lipjan and Rahovec). The microbiological quality of the milk samples 

is analyzed according to official standards. Further, in raw milk, a number of aerobic mesophilic 

bacteria and number of coliforms were analyzed. Aerobic mesophilic bacteria in fresh milk, used 

as raw material, did not show more than 2.0×106 cfu / ml, whereas coliforms were presented at 4 

cfu / ml 

 

Keywords: milk, mesophilic, aerobic, coliform, cfu. 

 

 

INTRODUCTION 

 

Milk is an ideal environment, with a high content of water, enough nutritional elements and an 

almost neutral Ph (Ph 6,4 – 6,8) that favorites the growth of many microorganisms. 

Microorganisms in milk can be classified in two main groups: pathogens and responsible 

microorganisms of the demolition and some of them can play a multiple role (ex. Bacillus cereus). 

Pathogens microorganisms represent a threat to public health. Due to their enzymes (ex. 

proteases, peptidase, lipase, esterase, oxidase, polymerase, β-galaktozidaza,) responsible 

microorganisms of demolition are able to hydrolyzate the ingridients of milk, such as protein, fat 

and lactose appropriately, to gain neccesary ingridients for their growth(Andrews, A.T., 

Anderson, M.&Goodenough, P.W. (1987). Such reactions can cause demolition of milk that may 

be accompained by a change of smell, taste and changes in the quality and view of 

milk(Frank&Hassan,2003). Microorganisms are spread mainly in dirty environments of farm in 

milk (ex. faeces, straw chessis and earth. Absorbing microorganisms of the outside can enter in 

the canal channel and can cause mastitis(Makovec & Ruegg, 2003). As a conclusion, we can say 

that the contamination resources are inadequacy of cleanliness of milking equipment, which then 

can pass in milk(Chambers, 2002). 
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METHODS AND MATERIALS 

 

50 samples were taken in some selling points in Prishtina, Rahovec and Lipjan. Just after getting 

the samples, they were placed in the conveyor freezer, and we are assured that until the sample 

is mixed and in full homogeneity. Then, as amount of 30ml of milk was transferred in a facetious 

way. For every sample we have used a test tube. The samples were transferred in 0-40C 

temperature until they were brought to the laboratory. 

Methods of examination of aerobic mesophile bacteriais based in ISO- 4832-1:2013. 

Microbiology of food chain- Horizontal methods of counting the microorganisms. First part: 

counting in 300C through pouring technique and the method of Coliforms ISO 4832:2006. The 

microbiology of food and animal food products-Horizontal method of counting the coliforms- 

Counting technique. 

2 plates of Petrit were taken for the counting of aerob mesophiles. The transfer is made for each 

steril pipette from 1 ml of sample. Only critical dillutions were taken for inoculin in the plate of 

Pjetrit, to develop a colony between 150-300 per plate. For the nutritional area was used plate 

count approximately 12-15 ml in a temperature of 44-47 0C in each plate. The duration from the 

moment of preparation of the initial dilution to pouring of the nutritious terrain in plates, no more 

than 45 min were needed. 

Carefully, the plates were mixed and are left in rigid horizontal positions until they are hardened. 

the plates are incubated in a temperature of  30 0C ±10C for 72h ±3h. 

The counting of colonies is made like this, plates with more than 15 colonies and less than 300 

colonies were counted. 

 

 
 

Fig. 1. Work in the Microbiology Laboratory 
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After the incubation, a counting for specific colonies was made using the calculator. 

For the counting of coliforms was used a hardened nutritional terrain, Crystal violet neutral red 

bile lactose (VRBL) agar. The microbiology of food and animal food- The preparation of 

samples, dry or liquid slurry, Incubator, Plates of Pjetrit, 90mm, Pipetor, 1ml, aquatic baths, 

counter of colonies, tube tests, Durham Tubes, lab bottles, pH-meter, Eza from platinum – iridium 

or nicel-crome, approxiamately 3mm per diameter, or eza for one use. 

2 plates were taken, where the tested material  is transferred by a steril pipette 1ml from the 

corresponding dillution, in the center of each plate. Then, 15ml of VRBLA were thrown in a 

temperature of 44 °C - 47 °C in each Pjetri plate. 

After the complete hardening, 4 ml of the VRBLA terrain were thrown in 44°C to 47°C, on the 

surface of inoculated terrains. After the hardening, the plates were inacubated in 37°C per 24 h± 

2 h. After the appointed period of inacubation, the plates of Petrit with more than 10 colonies and 

less  than 150 colonies were taken for counting. The counting was made using the counting 

equipment of colonies, the colonist in red with a diameter at least 0/5 mm (sometimes surrounded 

from the red precipated zones. The confirmation was made by pointing 5 typical colonies, in a 

liquid areaBriliant green lactose, incubated in 37°C per 24 h± 2 h temperature. 

Only the colonies that formed gas in Durham tubes were counted. 

 

The formula for the counting of bacterial colonies is like this: 

Σ C 

N = ------------------------- x d 

                                                                               V x (n1 x 0.1 + n2) 

* N – the number of microorganisms in 1 gr sample 

*ΣC –  the amount of microorganisms in counted plates 

*n1 –  the number of plates in the intitial dillution 

* n2 –  the number of plates in the second dillution 

*d –  the dillution factor 

 

 

RESULTS AND DISCUSSION 

 

 
In the table below, are given data for microbiological incubators of every type of fredh milk, of 

each sample through development. The data are the average values of analyzed samples during 

this study for mesophile bacterias and coliforms in fresh milk. Generally, inside the analyzed type 

of milk could have been big deviations of measured values. 
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Table 1: The general number of mesophile bacterias and coliforms in fresh milk in the regions 
of Prishtina, Rahovec and Lipjan. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The 

sampling 

region 

The average of 

mesophile aerob 

bacteria 

The average 

number of 

coliforms 

Prishtinë 1.54×106 cfu/ml 2 cfu/ml 

Prishtinë 1.8×106 cfu/ml 1 cfu/ml 

Prishtinë 2.78×106 cfu/ml 5 cfu/ml 

Prishtinë 1.5×106 cfu/ml 1 cfu/ml 

Prishtinë 1.51×105 cfu/ml 2 cfu/ml 

Prishtinë 1.7×107 cfu/ml 1 cfu/ml 

Prishtinë 1.53×106 cfu/ml 8 cfu/ml 

Prishtinë 3.2×105 cfu/ml 5 cfu/ml 

Prishtinë 2.4×106 cfu/ml 2 cfu/ml 

Prishtinë 2.17×105 cfu/ml 6 cfu/ml 

Prishtinë 2.1×106 cfu/ml 6 cfu/ml 

Prishtinë 1.15×106 cfu/ml 1 cfu/ml 

Prishtinë 1.82×107 cfu/ml 5 cfu/ml 

Prishtinë 2.95×105 cfu/ml 5 cfu/ml 

Prishtinë 1.05×106 cfu/ml 1 cfu/ml 

Prishtinë 1.2×107 cfu/ml 5 cfu/ml 

Prishtinë 1.9×107 cfu/ml 1 cfu/ml 

Average 1.90x106 cfu/ml 3.35 cfu/ml 

The 

sampling 

region 

The average of 

mesophile aerob 

bacteria 

The average 

number of 

coliforms 

Rahovec 2.6×105 cfu/ml 1 cfu/ml 

Rahovec 3.2×107 cfu/ml 1 cfu/ml 

Rahovec 2.9×106 cfu/ml 6 cfu/ml 

Rahovec 2.5×105 cfu/ml 9 cfu/ml 

Rahovec 1.3×107 cfu/ml 9 cfu/ml 

Rahovec 3.2×106 cfu/ml 2 cfu/ml 

Rahovec 1.55×105 cfu/ml 3 cfu/ml 

Rahovec 2.7×106 cfu/ml 5 cfu/ml 

Rahovec 4.2×107 cfu/ml 1 cfu/ml 

Rahovec 3.2×105 cfu/ml 8 cfu/ml 

Rahovec 2.8×106 cfu/ml 1 cfu/ml 

Rahovec 1.33×106 cfu/ml 2 cfu/ml 

Rahovec 2.9×107 cfu/ml 8 cfu/ml 

Rahovec 2.8×105 cfu/ml 2 cfu/ml 

Rahovec 3.3×106 cfu/ml 5 cfu/ml 

Rahovec 2.52×106 cfu/ml 1 cfu/ml 

Rahovec 1.2×107 cfu/ml 5 cfu/ml 

Average 2.60x106 cfu/ml 4.06 cfu/ml 
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From the gained results we can see that the total bacterial microflorais inside the standard norms 

in three regions: Prishtina1.90x106 cfu/ml,Rahovec 2.60x106 cfu/ml, Lipjan2.10x106 cfu/ml, 

and the total average is 2.20x106 cfu/ml. The content of coliform microorganisms is in the 

described limit from the standard. The high presence of coliforms is found in the region of Lipjan 

4.59 cfu/ml, then in Rahovec 4.06 cfu/ml and in Prishtina 3.35 cfu/ml. In the second year prevails 

a high load of thermophile bacteria comparing to the content of the bacteria mesophile. 

 

Fig 1: Average of total number of mesophilic bacteria and coliforms in fresh milk in regions of 

research. 
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The 

sampling 

region 

The average of 

mesophile aerob 

bacteria 

The average 

number of 

coliforms 

Lipjan 4.9×105 cfu/ml 0 cfu/ml 

Lipjan 1.5×105 cfu/ml 7 cfu/ml 

Lipjan 1.6×105 cfu/ml 1 cfu/ml 

Lipjan 2.0×105 cfu/ml 6 cfu/ml 

Lipjan 2.1×105 cfu/ml 2 cfu/ml 

Lipjan 1.0×105 cfu/ml 6 cfu/ml 

Lipjan 1.0×105 cfu/ml 8 cfu/ml 

Lipjan 1.2×105 cfu/ml 2 cfu/ml 

Lipjan 2.1×105 cfu/ml 5 cfu/ml 

Lipjan 1.1×105 cfu/ml 6 cfu/ml 

Lipjan 1.6×105 cfu/ml 9 cfu/ml 

Lipjan 1.8×105 cfu/ml 8 cfu/ml 

Lipjan 1.9×105 cfu/ml 6 cfu/ml 

Lipjan 1.8×105 cfu/ml 1 cfu/ml 

Lipjan 2.2×105 cfu/ml 5 cfu/ml 

Lipjan 3.1×105 cfu/ml 1 cfu/ml 

Lipjan 4.8×105 cfu/ml 5 cfu/ml 

Average 2.10x106 cfu/ml 4.59 cfu/ml 
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CONCLUSION 

 

Bacterial microflora is studied to evaluate the hygiene of production system, before the usage, 

which then is reflected in the bacterial loads of milk after pasteurization. Every fresh milk tell a 

total bacterial microflora inside the standard. 

During the determination of the number of aerobic mezophilic bacteria in the region of Pristina 

we have generated this average 1.90x10
6 

cfu/ml, in the region of Rahovec  2.60x10
6
cfu/ml, and 

in the region of Lipjan 2.10x106 cfu/ml. 

Starting from the content of coliforms that have resulted in each fresh milk, results in a re-

contamination after usage, telling poor hygiene practices. For this reason, it is recommended 

maintaining of aspectual conditions in the tubes of processing and packaging lines.  

The average number of coliforms in three regions is as below: We have low values in 

Prishtina3.35 cfu/ml, then in Rahovec we have 4.06 cfu/ml, and an increase in no normal 

standards in Lipjan 4.59 cfu/ml. 

It is recommended to store the unprocessed milk in 20C, which has resulted to be effective in the 

growth of fresh milk life comparing to the store beyond 40C and 70C. 
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Abstract. Salmonella Enteritidis represents a group of bacteria known to cause typhoid fever, 

food poisoning, gastroenteritis, enteric fever, and other diseases in humans. People are mainly 

infected with contaminated water or foods, especially meat, chicken meat and eggs. Salmonella 

gender includes over 2300 bacterial serotypes. Salmonella enteritidis and Salmonella 

typhimurium are responsible for over 50% of all infections caused in people anywhere in the 

world. The purpose of the study is to determine the sensitivity and resistance to antibiotics of 

some isolated strains of Salmonella enteritidis in private farms and eggs for egg production in 

several parts of Kosovo. Isolation and identification is done according to ISO 6579: 2002. The 

antibiotic test was performed on 13 strains of Salmonella enteritidis with the Kirby-Bauer 

method. Disk diffusion test method must be in compliance with the standard of CLSI clinical 

institutes and laboratories. Mueller Hinton agar was used with antibiotic disks of various groups 

where we obtained these results in sensitivity and resistance: Gentamicin 10mcg-S / 66.2%, I / 

12.4% and R / 21.4%, Trimethoprim-sulfamethoxazoleSxt 25 mcg - S / 33.4, I / 48.3% and R / 

18.3% Ampicillin Amp 2 mcg S / 15.6%, I / 23.5 and R- 60.9% and Cephalexin CL 30mg-S / 

16.4, I / 77 and R / 6.6%. 

 

Keywords: Salmonella, I-intermediate, resistance, strain, sensitivity. 

 

 

INTRODUCTION 

 

In the research we have done antibiotics-resistance of Salmonella enteritidis in the samples of 

eggs, stool and bodies in farms and the poultry region of  Lipljan, Shtime and Ferizaj-Kosova to 

create an overview presence of this pathogen in these types of samples and determinationof 

sensitivity  to certain antibiotics. Salmonella enteritidis is a gram-negative bacterium rod shaped 

known as the cause of the prevalence of diarrheal disease in humans (Çabeli, P. a. (2006). 

Humans become infected mainly between contaminated water or food, especially meat, poultry 

and eggs. Moreover, the growth of fast food consumption of animal productsand the international 

trade between countries have also played an important role in the spread of S. enteritidis 

(Landeras et al., 1998). S. enteritidis can also be spread in the environment by fecal contamination 

of human beings and animals (Okafo et al., 2003).  

 
Due to major economic losses, as well as public health problems, detection and eradication of S. 

enteritidis from chicken farms is of primary importance. The large usage antibiotics can cause 
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the selection and spread of resistant pathogens as S.enteritidis that are transmitted to humans 

through different contaminated food (ESRB H, CA (2005). The conventional methods for 

Salmonella detection are based on cultures by using the enrichment of selective and half selective 

media and characterization of suspicious colony from biochemical and serological tests of 

S.enteritidis.  Serotyping is an important tool to understand the epidemiology of infections caused 

by Salmonella genus species, which takes place under the scheme of White Kaufmanit (1920), 

based on the discovery of flagellar H antigen, somatic O antigen and the surface, Vi (Cabeli P., 

2006). 

 

 

MATERIAL AND METHODS 

 

The study is made on the Laboratory Agency of Food and Veterinary in Kosovo. The study was 

conducted in the period, from March to October 2014, with the samples of eggs, stool, and organs. 

A total of 312 samples were investigated, from 13 isolated strains of Salmonella enteritidis. There 

have been tested 13 Salmonella enteritidis strains in sensitivity and resistance to various groups 

of antibiotics. Testing is performed by Kirby-Bauer, a disk diffusion method in accordance with 

the CLSI standards [1]. 

 

The used material for testing:  the ground Mueller Hinton Agar 2 rehydrated in plates of 90 mm, 

NaCl 0.9%, antibiotics, Gentamicin 10mcg, Trimethoprim-sulfamethoxazole SXT 25 mcg, 2 mcg 

Amp Ampicillin, Cephalexin CL and 30mg. 

 

S.enteritidis strains are prepared in advance on the enrichment ground of BPW , then are 

transferred in plates of MHA-2 where the extension is done uniformly across the surface of the 

platter. Later are placed the antibiotics drives at a certain distance and the plates are inserted in 

incubation- 37 0C for 24 hours. After incubation, the results are examined by the measurements 

using the nonius (calliper) for each disk (antibiotic). 

 

 

RESULTS AND DISCUSSION 

 

The results obtained in this study, as are shown in the tables below, which are investigated the 

stool samples, organ samples, samples of eggs and 13 isolated strains of Salmonella enteritidis. 

All these strains were isolated by the standard method ISO 6579: 2002. These strains of 

Salmonella enteritidis were tested by antibiogram method. The results obtained for strains in the 

study were as follows: 66.2% sensitivity gentamicin, the antibiotic sulfamethoxazole 33.4%. 

Salmonella enteritidis strains showed the highest resistance to Ampicillin 60.9%, while the 

average sensitivity is shown 77 % antibiotic cephalexin. 
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Table.1. The expression in percentage of the sensitivity of Salmonella enteritidis resistance to 

some antibiotics. 

 

 

These strains of Salmonella enteritidis were tested by the antibiogram method. The results obtain 

ed for strains in the study were as follows: 66.2% sensitivity gentamicin, the antibiotic 

sulfamethoxazole 33.4%. Salmonella enteritidis strains showed the highest resistance to 

Ampicillin 60.9%, while the average sensitivity is shown 77% for the cephalexin antibiotic. 

 

Fig. 1. Salmonella enteritidis, the TSI agar 

 

As seen from the table above, 13 Salmonella strains enteritidis in the study were tested in the 

Laboratory Agency of Food and Veterinary in Kosovo, the method of Kirby Bauer's showed these 

results in sensitivity, 66.2% gentamicin 10mcg, and less sensitive to Trimethoprim-

sulfamethoxazole 33.4% SXT 25 mcg, resistan is shown to the antibiotic Ampicillin Amp 2 mcg 

with 60.9% and the average sensitivity antibiotic cephalexin CL 30 mg with 77%. Salmonella 

enteritidis strains continue to be resistant toantibiotic Ampicillin where from the 32 isolates, 21 

are presented for resistance to the antibiotic Ampicillin or expressed in percentage 65.62% in 

national center for toxicological research in Iraq (Mezal EH, 2013). 

 

 

CONCLUSIONS 

 

Isolation, identification and determination of sensitivity and resistance of Salmonella enteritidis 

in three regions determines not only the number of the bacteria and their geographical 

distribution, epidemiological consequences, economic and health. 

 

• From the total of 312 total samples analyzed, by the method ISO 6759: 2002 in three regions in 

the study found a prevalence of Salmonella enteritidis, about 13 strains or 4.16% of total samples 

analyzed 

• Comparing the presence of Salmonella enteritidis by the total isolated Salmonella strains spp., 

appears that Salmonella enteritidis has a prevalence of 46.4%. 

 

Regi

on 

 

Strai

ns 

 

Gentamicin 

10mcg 

Trimethoprim-

sulfamethoxaz

ole Sxt 25 mcg 

Ampicilin Amp 

2 mcg 

Cephalexin CL 

30 mg 

Sensiti

v 

Resist

ent 

Sens

itiv 

Resist

ent 

Sensit

iv 

Resist

ent 

Sensit

iv 

Resist

ent 

Total 13 

 

66.2 % 21.4% 33.4

% 

18.3 % 15.6

% 

60.9% 16.4

% 

6.6% 
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• The highest percentage is found in faeces, from which 10 strains were isolated or 76.92%, in 

organs were isolated two strains or 15:38% and in eggs are isolated 1 strains with 7.69%.The 

gained results on strains of Salmonella enteritidis with sensitivity testing and antimicrobial 

resistance are as follows: 

• Salmonella enteritidis has shown great sensitivity to the antibiotic Gentamicin 10 mcg in 

percentage 66.2%, also slightly lower percentage of sensitivity shown in antibiotic 

Trimethoprim-sulfamethoxazole SXT 25 mcg with antibiotic cephalexin 33.4% and 15.6% CL 

30 with. 

• Salmonella enteritidis strains are resistant to the antibiotic Ampicillin Amp 2 mcg with 

percentage of 60.9%. 

• While the antibiotic cephalexin CL 30 mg of Salmonella enteritidis strains presented 

intermediate 77%, also in antibiotic Trimethoprim-sulfamethoxazole SXT 25 mcg presented a 

percentage of 48.3%. 

The first results show that the use of antibiotics in poultry industry in Kosovo becomes 

uncontrolled. This underlines the need to use antibiotics carefully in veterinary practice to avoid 

growing antibiotics problems and resistance in human medicine, as well. 
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Abstract. The vegetables represent a food with high nutritional values, especially rich in 

vitamins, minerals and antioxidants, therefore it is recommended their daily consumption at least 

once up to twice rations per day. Based on this fact, it is of great importance to take into 

consideration the safety of consumption of vegetables for human health.  Therefore, in this study 

one analyzed the content (presence) of pesticides in certain vegetables such are fresh tomatoes, 

fresh pepper, beans, fresh cucumbers and fresh carrots. The results that were obtained indicated 

that overall presence of pesticides in most of the vegetables that were studied, is minimal and 

within permitted limits, except for the fresh carrots where the presence of pesticide Phosalone, a 

chemical organophosphate which is used as insecticide and acaricide, is very high and is within 

maximal allowed limits of 0.01 mg/kg, as well as the presence of pesticide Buprofezin is 0.04 

mg/kg which is much closer to the allowed maximal limit of 0.05 mg/kg. 

 

Keywords: pesticides, vegetables, fresh carrots, Phosalone.  

Introduction  

The production of vegetables in Kosovo represents one of the main branches of plant production, 

whereas in certain parts of the Dukagjini Plain, it represents the main economic activity [1].  

The tomato plant adapts well in various types of soil, furthermore it prefers the soils with medium 

fertility up to rich in nutritional materials. It requires fresh soil, well drained, with mechanical 

content of sand and clay, well ventilated, with neutral pH to slightly acidic. The pepper represents 

one of the main vegetables which based on the area that is cultivated is second only to tomato. 

One of the main elements of the climate and environment are: air temperature (warm), soil 

temperature, air and soil humidity, light, ventilation, carbon gas, wind, soil, etc. [2]. The beans 

represent of the traditional agricultural crops which have a long tradition and it is widely used in 

the country.  

Seen from the nutritional aspect, the vegetables are some of the richest foods with vitamins, 

minerals as well as with fibers. These ingredients play an important role in the health, by helping 

in prevention of various diseases such are diabetes, cardiac diseases, cancer, etc. The ever 

increasing demand for the availability and consumption of these fresh produce, along with the 

health aspect has led to the increase of global trade of vegetables and their high presence in the 

markets [3, 4, 5].  

On the other hand, the high usage of pesticides in the cultivation of plants and animal breeding 

leads to widespread contamination of environment, especially that of food and water. The 
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pesticides are included in the cycle of circulation of materials in the biosphere and thus they get 

spread out. A special risk is represented by the durable pesticides. Pesticides and their metabolites 

in general do not remain only in the spot they are applied, but through physical (water, air) and 

biological (food chain) mediums they are distributed in great distances [6]. 

Based on this, this study aims to represent a part of the analysis of presence of pesticides in the 

food products, such are imported vegetables in our country, based on the level of their presence 

we have to pay special attention for the degree of risk that they represent for the human organism.  

Materials and methods 

All the samples of vegetables that were analyzed such are: fresh tomatoes 

(Licosperisionescualentum), fresh pepper (Capsicum annum L), beans (phaseolus vulgaris), fresh 

cucumbers and fresh carrots which were sampled in the border crossings of Republic of Kosovo. 

The analysis of the pesticides have been performed in the Agricultural Institute of Kosovo 

through standard method DIN EN 15662 with GC-MC. The obtained results have be adapted the 

conditions of quality according to the regulation [7] amended by [8]. The study was performed 

in the important vegetables during 2015.  

Results and discussions 

From fig. 1 one clearly observes that all the analyzed pesticides indicate a very low presence in 

the fresh tomatoes and fresh pepper compared with the limits prescribed on the regulation in force 

by European Union [7] amended by [8]. 

In fig. 2 are indicated the results of the analysis of the pesticides at fresh cucumbers and at beans. 

Also in this case, it is easily observed that based on the analyzed pesticides, their presence in the 

mentioned vegetables is much lower content compared to the limits indicated in the regulation in 

force in European Union.  
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Fig. 1. The presence of pesticides in tomatoes and pepper 

Fig. 2. The content of pesticides in the fresh cucumbers and beans 
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Fig 3. The presences of pesticides in carrots 

In fig. 3 one depicted the content of pesticides in the imported fresh carrots. From the obtained 

results, one can observe that a major part of the pesticides that are used to treat the carrots are 

under limits stipulated by the regulations in force in European Union, more specifically in [7] 

and its amendment [8]. However, the content of pesticide Phosalone, which is a chemical 

organophosphate that is used as insecticide and acaricide, is of high level and in the maximal 

allowed limits of 0.01 mg/kg. The organophosphate pesticides are considered as inhibitors of 

AChEactivity, and subsequently, accumulation of excessive acetylcholine occur in synaptic cleft 

available in any live organisms [9, 10, 11]. 

Toxic effects of phosalone administered in the feed of rats (0, 5, 50, or 1000 ppm) were 

investigated by Barker and Sortwell 2016 [12] for two consecutive years, but the concentration 

of 1000 ppm being reduced to 500 ppm at week 27. The Clinical effects such as abnormal posture, 

hypersensitivity, depression of AChE activity, and poor grooming were observed in groups 

exposed to 500 ppm phosalone. 

In addition, the presence of pesticide Buprofezin is 0.04 mg/kg which is very close to the maximal 

allowed limit of 0.05 mg/kg. Otherwise buprofezin is an insecticide used for control of insect 

pests such as mealy bugs, leafhoppers and whitefly on vegetable crops. It is a growth regulator, 

acting as an inhibitor of chitin synthesis [13]. It is banned in some countries due to its negative 

environmental impacts, being especially toxic to aquatic organisms as well as non-target insects, 

though is of low toxicity to humans and other mammals [14].  

 

 

CONCLUSION 

 

Based on the obtained results we can conclude that the presence of the pesticides which are used 

to treat the imported vegetables such are fresh tomatoes, fresh pepper, beans and fresh cucumber 

is minimal, however the presence of some pesticides in the fresh carrots such is Phosalone is in 

the maximal allowed limits of 0.01 mg/kg, also the presence of Buprofezin is at the maximal 

allowed limit of 0.05 mg/kg with content of 0.04 mg/kg.  
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Abstract. This paper deals with the method of determining vitamin C in non-alcoholic and fresh 

drinks, also deals with its importance in the human body and elaborates the problematic 

consumption of vitamin C in the daily dose of adult people. Lack of vitamin C manifests itself 

with: pain and rapid muscle fatigue, increased infections, anemia, osteoporosis, hemorrhage, etc. 

According to the highest amount of vitamin C in 100 g, there are: pepper 128 mg, 113 mg 

cabbage, 90 mg kiwi, 59 mg strawberries, 53 mg lemon, 51 mg spinach, 38 mg grapefruit, 23 mg 

tomatoes. Ascorbic acid and its sodium, potassium and calcium salts are widely used as an 

antioxidant food additive. Relevant food additives from ascorbic acid (E-numbers) are: E300 - 

ascorbic acid, E301 - sodium ascorbate, E302 - calcium ascorbate, E303 - potassium ascorbate. 

 

Keywords: vitamin C, daily need, lack of vitamin C, ascorbic acid, food additives, E-numbers 

 

 

INTRODUCTION 

 

Vitamin C attracts attention of the research community and consumers as a nutrient with a broad 

biological activity and importance for human health. It is a white, crystalline, odourless, water-

soluble compound. Main sources of vitamin C are fruits and vegetables (green and red peppers, 

collard greens, broccoli, spinach, tomatoes, potatoes, strawberries, oranges, etc.). Vitamin C 

supports the absorption of iron and the formation of collagen. Vitamin C is often added to foods 

not only as a nutrient (to make up for processing losses) and an antioxidant [1] , but it is added 

also in order to prevent the browning of fresh and canned fruits and vegetables. 

Vitamin C is often added as a fortificant to fruit juices, fruit-flavoured drinks, juice added soda 

waters, dry cocktails or beverages, cereal-based products, and milk. General principles for the 

addition of essential nutrients to foods are given by the Codex Alimentarius Commission. The 

Codex definition of fortification is „the addition of one or more essential nutrients to a food 

whether or not it is normally contained in the food, for the purpose of preventing or correcting a 

demonstrated deficiency of one or more nutrients in the population or specific population groups“ 

[2]. 

                                                                 
1 Kirby, C. J. - Whittle, C. J. - Rigby, N. - Coxon, D. T. - Law, B. A.: Stabilization of ascorbic 

acid by microencapsulation in liposomes. International Journal of Food Science and Technology, 

26, 1991 
2 Food fortification: technology and quality control.Report of an FAO technical meeting held in 

Rome, 20-23 November ‘95 
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Ascorbic acid is recognized to be one of the most heat sensitive nutrients in foods, therefore, it is 

a marker of the loss of other nutrients [3]. The aim of this article is to review the papers on ascorbic 

acid degradation in fortified foods at various storage temperatures. For the sake of comparing the 

published data and finding relevant trends, the rate constants of degradation are calculated. 

 

 
Recommended intakes 

 

Intake recommendations for vitamin C and other nutrients are provided in the Dietary Reference 

Intakes (DRIs) developed by the Food and Nutrition Board (FNB) at the Institute of Medicine 

(IOM) of the National Academies (formerly National Academy of Sciences) [4]. DRI is the 

general term for a set of reference values used for planning and assessing nutrient intakes of 

healthy people. These values, which vary by age and gender 4, include: 

 Recommended Dietary Allowance (RDA): average daily level of intake 

sufficient to meet the nutrient requirements of nearly all (97%–98%) healthy 

individuals. 

 Adequate Intake (AI): established when evidence is insufficient to develop an 

RDA and is set at a level assumed to ensure nutritional adequacy. 

 Tolerable Upper Intake Level (UL): maximum daily intake unlikely to cause 

adverse health effects [4]. 

Table 1 lists the current RDAs for vitamin C 4. The RDAs for vitamin C are based on its known 

physiological and antioxidant functions in white blood cells and are much higher than the amount 

required for protection from deficiency [5]. For infants from birth to 12 months, the FNB 

established an AI (Adequate Intake) for vitamin C that is equivalent to the mean intake of vitamin 

C in healthy, breastfed infants. 

Table 1: Recommended Dietary Allowances (RDAs) for Vitamin C 

 

 

 

 

 

 

 

 

 

 

 

                                                                 
3 Esteve, M. J. - Frigola, A. - Martorell, L. - Rodrigo, C.: Kinetics of green asparagus ascorbic 

acid heated in a high-temperature thermoresistometer 
4 Institute of Medicine. Food and Nutrition Board. Dietary Reference Intakes for Vitamin C, 

Selenium, and Carotenoids 
5 Jacob RA, Sotoudeh G. Vitamin C function and status in chronic disease. 

AGE MALE FEMALE PREGNANCY 

0-6 months 40 mg 40 mg  

7-12 months 50 mg 50 mg  

1-3 year 15 mg 15 mg  

4-8 year 25 mg 25 mg  

9-13 year 45 mg 45 mg  

14-18 year 75 mg 65 mg 80 mg 

19+ year 90 mg 75 mg 85 mg 

SMOKERS Individuals who smoke require 35 mg/day more 

vitamin C than nonsmokers. 
 

https://ods.od.nih.gov/factsheets/VitaminC-HealthProfessional/#en8
https://ods.od.nih.gov/factsheets/VitaminC-HealthProfessional/#en8
http://www.nap.edu/catalog.php?record_id=9810
http://www.nap.edu/catalog.php?record_id=9810
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1.3 Sources of Vitamin C 

 

Fruits and vegetables are the best sources of vitamin C (see Table 2) [6]. Citrus fruits, tomatoes 

and tomato juice, and potatoes are major contributors of vitamin C to the American diet. Other 

good food sources include red and green peppers, kiwifruit, broccoli, strawberries, Brussels 

sprouts, and cantaloupe (see Table 2) . Although vitamin C is not naturally present in grains, it is 

added to some fortified breakfast cereals. The vitamin C content of food may be reduced by 

prolonged storage and by cooking because ascorbic acid is water soluble and is destroyed by heat 

[7]. Steaming or microwaving may lessen cooking losses. Fortunately, many of the best food 

sources of vitamin C, such as fruits and vegetables, are usually consumed raw. Consuming five 

varied servings of fruits and vegetables a day can provide more than 200 mg of vitamin C. 

Table 2: Selected Food Sources of Vitamin C [8] 

Fruits,vegetables & drinks Mg/serving Percent(%) DV* 

Red pepper 95 158 

Orange juice, cup 93 155 

Orange, 1 medium 70 117 

Grapefruit juice, cup 70 117 

Green pepper 60  100 

Broccoli 51 85 

Strawberries, fresh 49 82 

Tomato juice 33 55 

Spinach cooked 9 15 

 

*DV = Daily Value. DVs were developed by the U.S. Food and Drug Administration 

(FDA) to help consumers compare the nutrient contents of products within the context 

of a total diet. The DV for vitamin C is 60 mg for adults and children aged 4 and older. 

The FDA requires all food labels to list the percent DV for vitamin C. Foods providing 

20% or more of the DV are considered to be high sources of a nutrient. 
 

 

VITAMIN C INTAKES AND STATUS 

 

According to the 2001–2002 National Health and Nutrition Examination Survey (NHANES), 

mean intakes of vitamin C are 105.2 mg/day for adult males and 83.6 mg/day for adult females, 

meeting the currently established RDA for most nonsmoking adults [9]. Mean intakes for children 

and adolescents aged 1-18 years range from 75.6 mg/day to 100 mg/day, also meeting the RDA 

for these age groups. Although the 2001–2002 NHANES analysis did not include data for 

breastfed infants and toddlers, breastmilk is considered an adequate source of vitamin C . Use of 

vitamin C-containing supplements is also relatively common, adding to the total vitamin C intake 

from food and beverages. NHANES data from 1999–2000 indicate that approximately 35% of 

adults take multivitamin supplements (which typically contain vitamin C) and 12% take a 

                                                                 
6 U.S. Department of Agriculture, Agricultural Research Service. 2011. USDA National Nutrient 

Database for Standard Reference, Release 24 
7 Weinstein M, Babyn P, Zlotkin S. An orange a day keeps the doctor away: scurvy in the year 

2000 
8 Also in the 6th Footnote 
9 Moshfegh A, Goldman J, Cleveland L. What We Eat in America, NHANES 2001-2002: Usual 

Nutrient Intakes from Food Compared to Dietary Reference Intakes 

http://www.ars.usda.gov/SP2UserFiles/Place/12355000/pdf/0102/usualintaketables2001-02.pdf
http://www.ars.usda.gov/SP2UserFiles/Place/12355000/pdf/0102/usualintaketables2001-02.pdf
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separate vitamin C supplement. According to 1999–2002 NHANES data, approximately 29% of 

children take some form of dietary supplement that contains vitamin C [10] . 

Vitamin C status is typically assessed by measuring plasma vitamin C levels [11]. Other 

measures, such as leukocyte vitamin C concentration, could be more accurate indicators of tissue 

vitamin C levels, but they are more difficult to assess and the results are not always reliable. 

 

 

 Vitamin C and health 

 

Due to its function as an antioxidant and its role in immune function, vitamin C has been 

promoted as a means to help prevent and/or treat numerous health conditions. This section 

focuses on four diseases and disorders in which vitamin C might play a role: cancer (including 

prevention and treatment), cardiovascular disease, age-related macular degeneration (AMD) and 

cataracts, and the common cold. 

 

Health risks from excessive Vitamin C 

 

Vitamin C has low toxicity and is not believed to cause serious adverse effects at high intakes. 

The most common complaints are diarrhea, nausea, abdominal cramps, and other gastrointestinal 

disturbances due to the osmotic effect of unabsorbed vitamin C in the gastrointestinal tract [12]. 

Other reported effects of high intakes of vitamin C include reduced vitamin B12 and copper levels, 

accelerated metabolism or excretion of ascorbic acid, erosion of dental enamel, and allergic 

responses. However, at least some of these conclusions were a consequence of assay artifact, and 

additional studies have not confirmed these observations . 

 

The FNB has established ULs for vitamin C that apply to both food and supplement intakes 

(Table 3) [13]. Long-term intakes of vitamin C above the UL may increase the risk of adverse 

health effects. The ULs do not apply to individuals receiving vitamin C for medical treatment, 

but such individuals should be under the care of a physician [14]. 

 

Table 3: Tolerable Upper Intake Levels (ULs) for Vitamin C 

AGE MALE FEMALE PREGNANCY 

1-3 year 400 mg 400 mg  

4-8 year 650 mg 650 mg  

9-13 year 1200 mg 1200 mg  

14-18 year 1800 mg 1800 mg 2000 mg 

19+ year 2000 mg 2000 mg 2000 mg 

 

                                                                 
10 Picciano MF, Dwyer JT, Radimer KL, Wilson DH, Fisher KD, Thomas PR, et al. Dietary 

supplement use among infants, children, and adolescents in the United States, 1999-2002 
11 Bates CJ. Bioavailability of vitamin C. Eur J Clin Nutr 1997;51 (Suppl 1):S28-33. 
12 Francescone MA, Levitt J. Scurvy masquerading as leukocytoclastic vasculitis: a case report 

and review of the literature 
13 Also in the 4th Footnote 
14 Also in the 4th Footnote 
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METHOD OF CONTROLLING VITAMIN C 

Importance of vitamin C for our health leads us to explore the methods of detection of Vitamin 

C in food. One way to determine the amount of vitamin C in food is by redox titration using 

iodine. As the iodine is added during the titration, the ascorbic acid is oxidized to dehydroascorbic 

acid, while the iodine is reduced to iodide ions. 

 Ascorbic acid + I2                   2 I-  + dehydroascorbic acid 

As it is demonstrated in the below example: 

C6H8O6 + I3
- + H2O → C6H6O6 + 3I- + 2H+ 

As long as vitamin C is present in the solution, the triiodide is converted to the iodide ion very 

quickly. However, when the all the vitamin C is oxidized, iodine and triiodide will be present, 

which react with starch to form a blue-black complex. The blue-black color is the endpoint of the 

titration. 

This titration procedure is appropriate for testing the amount of vitamin C in vitamin C tablets, 

juices, and fresh, frozen, or packaged fruits and vegetables. The titration can be performed using 

just iodine solution and not iodate, but the iodate solution is more stable and gives a more accurate 

result. 

The goal of this laboratory exercise is to determine the amount of vitamin C in samples, such as 

fruit juice. 

 

 

 EXPERIMENTAL PROCEDURE 

For right results from this experimental procedure, we need to prepare the solutions very 

accurately. The key solutions for this experimental are: 

 

3.2 Starch indicator solution: (0.5%).  

To prepare the starch indicator we need to weigh 0.50 g of soluble starch and add it to 50 mL of 

near boiling water in a 100-mL conical flask. Stir to dissolve and we use it cooled. 

 

 

 IODINE SOLUTION 

For iodine solution we weigh 5 g of potassium iodide and 0.268 g potassium iodate into a 200 

mL of distilled water. Then we add 30ml of 3M sulfuric water. Finally, we transfer iodine solution 

to a 500ml volumetric flask, making sure to rinse all traces of solution into the volumetric flask 

using distilled water.  

 

 

VITAMIN C STANDARD SOLUTION 

Dissolve 0.250 g vitamin C (ascorbic acid) in 100 ml distilled water. Dilute to 250 ml with 

distilled water in a volumetric flask. Label the flask as your vitamin C standard solution. 

Beside the accordingly making solutions, it's important to make the right Standardization of 

Solutions. For standardization of solution we need to add 25.00 ml of vitamin C standard solution 

to a 125 ml Erlenmeyer flask. Then we add drops of 1% starch solution. Finally, we note the 

amount of iodate solution used for titration. 

*From the titration of the standard vitamin C solution, these data were obtained: 

1. from the first titration we spend 24ml iodate solution 

2. from the second titration we spend 22ml iodate solution 
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3. from the third we spend 20ml iodate solution 

Now we calculate the average value of iodate solution: 

 

        𝑉 =
24𝑚𝑙+22𝑚𝑙+20𝑚𝑙

3
= 𝟐𝟐𝒎𝒍 iodine solution was used to titrate the standard vitamin 

C solution 

TITRATING JUICE SAMPLES 

1. We add 25.00 ml of juice sample to a 125 ml Erlenmeyer flask. 

2. We have titrated until the endpoint is reached. (Adding iodine solution until 

you get a color that persists longer than 20 seconds.) 

3. We have repeat 3 times the same titration. 

 TITRATING REAL FRUIT 

1. We have added 10.00 ml of Real Lemon into a 125 ml Erlenmeyer flask. 

2. For this titrate we have used three measurements. 

OUR SAMPLES TESTED: 

Titrating juice samples: 

From juice we have samples from two local producers: 

1. Fructal multivamin 200ml 

2. Bravo orange 500 ml 

Titrating real fruit samples: 

From juice fresh fruit we have taken samples from two types: 

1. Lemon juice 

2. Orange juice 

 

 How we have calculated Vitamin C 

1. We have calculated the ml of titrant used for each flask. Take the 

measurements obtained and average them. 

average volume = total volume / number of trials 

2. Then we determine how much titrant was required for your standard. Example 

with 6 ml spent of iodine solution in titration:  

22𝑚𝑙 𝑖𝑜𝑑𝑖𝑛𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛

0.250 𝑔 𝑜𝑓 𝑉𝑖𝑡𝑎𝑚𝑖𝑛 𝐶
=

6.00 𝑚𝑙 𝑖𝑜𝑑𝑖𝑛𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛

𝑋 𝑚𝑙 𝑜𝑓 𝑉𝑖𝑡𝑎𝑚𝑖𝑛 𝐶 
 

22𝑋 = 1.5 
𝑋 = 0.068𝑔 𝑉𝑖𝑡𝑎𝑚𝑖𝑛 𝐶 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑠𝑎𝑚𝑝𝑙𝑒 

3. Also, we must have finally calculation in mind for the volume of our sample, 

so we can make other calculations, such as grams per liter. For a 25-ml juice 

sample, for example: 

https://www.thoughtco.com/chemistry-laboratory-glassware-gallery-4054177
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0.068𝑔

25 𝑚𝑙
=

0.068𝑔

0.025𝐿
= 2.72 𝑔/𝐿  𝑜𝑓 𝑉𝑖𝑟𝑎𝑚𝑖𝑛 𝐶 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑠𝑎𝑚𝑝𝑙𝑒 

RESULTS: 

 Data processing: 

From standard vitamin C titration are obtained these data: 

1. From the first titration we spent: 

I. 3.3 ml iodine solution 

II. 3.4ml iodine solution 

III. 3.5ml iodine solution 

2. From the se second titration we spent: 

I. 3.1 ml iodine solution  

II. 2.9 ml iodine solution 

III. 3.3 ml iodine solution 

3. From the third titration we spent: 

I. 5.0 ml iodine solution 

II. 5.1 ml iodine solution  

III. 5.5 ml iodine solution 

4. From the fourth titration we spent: 

I.   4.3 ml iodine solution 

II.   4.7 ml iodine solution 

III.   4.8 ml iodine solution 

 TITRATION CALCULATIONS 

 For the first titration (Fructal multivitamin) 

22𝑚𝑙 𝑖𝑜𝑑𝑖𝑛𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛

0.250𝑔 𝑉𝑖𝑡𝑎𝑚𝑖𝑛 𝐶
=

3.4𝑚𝑙 𝑖𝑜𝑑𝑖𝑛𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛

𝑋 𝑚𝑙 𝑉𝑖𝑡𝑎𝑚𝑖𝑛 𝐶
 

22𝑋 = 0.85 
𝑋 = 0.038𝑔 𝑉𝑖𝑡𝑎𝑚𝑖𝑛 𝐶 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑠𝑎𝑚𝑝𝑙𝑒 

0.038𝑔

25 𝑚𝑙
=

0.038𝑔

0.025𝐿
= 1.5 𝑔/𝐿  𝑜𝑓 𝑉𝑖𝑟𝑎𝑚𝑖𝑛 𝐶 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑠𝑎𝑚𝑝𝑙𝑒 

For the second titration (Bravo Orange) 

22𝑚𝑙 𝑖𝑜𝑑𝑖𝑛𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛

0.250𝑔 𝑉𝑖𝑡𝑎𝑚𝑖𝑛 𝐶
=

3.1𝑚𝑙 𝑖𝑜𝑑𝑖𝑛𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛

𝑋 𝑚𝑙 𝑉𝑖𝑡𝑎𝑚𝑖𝑛 𝐶
 

22𝑋 = 0.77 
𝑋 = 0.035𝑔 𝑉𝑖𝑡𝑎𝑚𝑖𝑛 𝐶 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑠𝑎𝑚𝑝𝑙𝑒 

0.035𝑔

25 𝑚𝑙
=

0.035𝑔

0.025𝐿
= 1.4 𝑔/𝐿  𝑜𝑓 𝑉𝑖𝑟𝑎𝑚𝑖𝑛 𝐶 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑠𝑎𝑚𝑝𝑙𝑒 
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For the third titration (Lemon juice)  

22𝑚𝑙 𝑖𝑜𝑑𝑖𝑛𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛

0.250𝑔 𝑉𝑖𝑡𝑎𝑚𝑖𝑛 𝐶
=

5.2 𝑚𝑙 𝑖𝑜𝑑𝑖𝑛𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛

𝑋 𝑚𝑙 𝑉𝑖𝑡𝑎𝑚𝑖𝑛 𝐶
 

22𝑋 = 1.3 
𝑋 = 0.059𝑔 𝑉𝑖𝑡𝑎𝑚𝑖𝑛 𝐶 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑠𝑎𝑚𝑝𝑙𝑒 

 
0.059𝑔

10 𝑚𝑙
=

0.059𝑔

0.010𝐿
= 5.9 𝑔/𝐿  𝑜𝑓 𝑉𝑖𝑟𝑎𝑚𝑖𝑛 𝐶 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑠𝑎𝑚𝑝𝑙𝑒 

 For the fourth titration (Orange juice) 

22𝑚𝑙 𝑖𝑜𝑑𝑖𝑛𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛

0.250𝑔 𝑉𝑖𝑡𝑎𝑚𝑖𝑛 𝐶
=

4.6 𝑚𝑙 𝑖𝑜𝑑𝑖𝑛𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛

𝑋 𝑚𝑙 𝑉𝑖𝑡𝑎𝑚𝑖𝑛 𝐶
 

22𝑋 = 1.15 
𝑋 = 0.052𝑔 𝑉𝑖𝑡𝑎𝑚𝑖𝑛 𝐶 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑠𝑎𝑚𝑝𝑙𝑒 

 
0.052𝑔

10 𝑚𝑙
=

0.052𝑔

0.010𝐿
= 5.2 𝑔/𝐿  𝑜𝑓 𝑉𝑖𝑟𝑎𝑚𝑖𝑛 𝐶 𝑖𝑛 𝑡ℎ𝑎𝑡 𝑠𝑎𝑚𝑝𝑙𝑒 

 DISCUSSION 

To achieve results for quantity of vitamin C in food we could use also the developed method who 

proved us with accuracy in vitamin C determination in fruit juice. Although other volumetric 

methods are more sensitive than developed methods for determining ascorbic acid, volumetric 

methods can be used with very good results to analyze ascorbic acid in fruit juice. Classical 

volumetric method to determinate the concentrations of ascorbic acid in fruit juice determined is 

in good agreement with the data reported in literature regarding the content of ascorbic acid in 

citrus fruits. The reported values for lemon are 5.9 g/L juice fruit, for multivitamin juice the result 

was 1.5g/L, in bravo juice the result was 1.4g/L. Other results were content of 5.2 g/L in fresh 

orange juice. With the result we wanted to prove that with volumetric method we can successfully 

make analyzes in food industry, for assessing the vitamin C content in natural fruit juice and soft 

drinks. This method is easy to implement and enables companies to have an internal control of 

vitamin C in soft drinks in or case. The results prove why, recently, this technique has been more 

and more preferred to the previously applied methods, as it is characterized by accuracy, rapidity, 

good specificity, and sensitivity, and also by the simplicity of the required equipment and 

procedure. 

 

 CONCLUSION 

Knowing the importance of daily vitamin C content in our body, we decided to analyze two types 

of products we consume every day. We have analyzed fresh citrus fruits and soft drinks. 

Ultimately, Vitamin C is arguably one of the most important vitamins for health benefits and life. 

Its various functions prove it to be a versatile substance that acts to support many aspects of the 

body.  With our study we wanted to compare the real content of Vitamin C in soft drinks and the 

label of the product. So, with the analyzed of fresh juice we wanted to know the real content of 

vitamin C in fresh fruits from our stores. Also, our goals were to see how much Vitamin C contain 

the juice with concentrate base and those one from fresh fruits. 
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Abstract. The aim of this research was to evaluate the possible contamination by heavy metals 

of milk from cows in Macedonia. The concentrations of heavy metals were determined in cow 

milk from the different farms, at three city (Kumanovo, Tetovo, Gotivar) in Macedonia. Each 

sample, homogenized and powdered, was mineralized in a microwave oven.  

Quantitative analyses of Cd, Cr, Cu and Pb were performed using an atomic absorption 

spectrophotometer with graphite furnace. As was analyzed by hot vapor generation technique 

and Zn with the flame method.  

The concentration of many metals is low (<0.1 mg/kg) such as: As,Co, Cd, Cr, Cu,Fe,  Pb, and 

Zn.   

 

Key words: chemical elements, milk, Macedonia. 

 

 

INTRODUCTION  

Heavy metals are persistent contaminants in the environment that can cause serious 

environmental and health hazards. They are released into the environment from natural as well 

as man-made activities. 

Some heavy metals (like Cu and Fe) are essential to maintain proper metabolic activity in living 

organisms; others (like Pb and Cd) are non-essential and have no biological role (Ayar et al., 

2009; Qin et al., 2009). However, at high concentrations, they can cause toxicity to living 

organisms (Li et al, 2005). 

Milk is known as an excellent source of Ca, and it can supply moderate amounts of Mg, smaller 

quantity of Zn and very small contents of Fe and Cu (Pennigton et al., 1995). On the other hand, 

due to the growing environmental pollution it is also necessary to determine and monitor the 

levels of toxic metals (TMs) in milk, because they can significantly influence the human health 

(Steijns, 2001; Licata et al., 2004) 

The main objective  of this study is to assess the concentration of mineral and trace elements in 

cow milk used for production of traditional dairy products, collected from three  city  in 

Macedonia. 
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MATERIAL AND METHODS 

 
Raw milk samples of cows were collected from a cow farm during the morning milking directly 

into sterile screw-topped bottles (500 ml), to avoid potential contamination due to metallic 

containers and collected tanks ( n = 60). Three milk samples were collected from three city in 

Macedonia. 

Sample analyses each sample, homogenized and powdered, was mineralized in a microwave 

oven. Quantitative analyses of Cd, Cr, Cu and Pb were performed using an atomic absorption 

spectrophotometer with graphite furnace. As was analyzed by hot vapor generation technique 

and Zn with the flame method.  

The concentration of many metals is low(<0.1 mg/kg) such as: As,Co, Cd, Cr, Cu,Fe,  Pb, and 

Zn.   

 

 

RESULTS AND DISCUSSION 

 
Metal concentrations (20 elements) in milk from three city (Kumanovo, Tetovo and Gostivar) 

are summarized in Table 1.  

Cuprum (Cu) concentration tabulated in Table (1) was ranged from 2.15(Tetovo)  to 2.76 

mg/L(Kumanovo),while in Gostivar determined 2.42 mg/L. 

Regarding to results in Table (1) the concentration of As, Cd, Co, Cr and  Pb, in examined milk 

samples was low (< 0.1 mg/L),  at all city. These result is nearly similar to those reported by 

Cabrera et al. (1995). 

The concentration of Al in the milk is variable, with highest measured concentration observed in 

the milk samples collected from the Gostivar city (1,24 mg/ L ), while in Kumanovo and Tetovo 

it was lower(1 mg/L in Kumanovo, 0.72 mg/L,  in Tetovo). 

Concerning the concentration of K  in the milk is also variable, with highest measured 

concentration observed in the milk samples collected from the Kumanovo city (1174 mg/ L ), 

while in Gostivar registered 724 mg/L, and  Tetovo it was lower  595 mg/L in Kumanovo. 

The results of Cu, show that in Kumanovo is registered the higher concentration (2.76), compared 

with Tetovo and Gostivar. 
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Table 1. Determination of Chemical elements at milk , at three city in Macedonia(Kumanovo, 

Tetovo, Gostivar)  

  

Chemical  

elements 

Kumanovo  

Milk 

mg/L 

Tetovo  

milk  

mg/L 

Gostivar  

Milk 

mg/L 

1 Al, mg/L 1.00 0.72 1.24 

2 As, mg/L <0.1 <0.1 <0.1 

3 B, mg/L 0.56 0.35 0.69 

4 Ba, mg/L 0.25 0.10 0.14 

5 Ca, mg/L 1122 697 947 

6 Cd, mg/L <0.1 <0.1 <0.1 

7 Co, mg/L <0.1 <0.1 <0.1 

8 Cr, mg/L <0.1 <0.1 <0.1 

9 Cu, mg/L 2.76 2.15 2.42 

10 Fe, mg/L 3.82 2.08 1.74 

11 K, mg/L 1174 595 724 

12 Mg, mg/L 80.8 74.8 71.0 

13 Mn, mg/L 0.039 0.028 0.025 

14 Na, mg/L 255 489 235 

15 Ni, mg/L <0.1 <0.1 <0.1 

16 P, mg/L 786 504 634 

17 Pb, mg/L <0.1 <0.1 <0.1 

18 Sr, mg/L 0.95 0.32 0.63 

19 V, mg/L <0.1 <0.1 <0.1 

20 Zn, mg/L 3.17 2.27 3.28 

 
The term Heavy Metals refer to any metallic element that has a relatively high density and is 

toxic or poisonous at low concentration (Lenntech, 2004). Heavy Metals are a general collective 

term, which applies to the group of metals and metalloids with atomic density greater than 4 

g/cm3 , or 5 times or more, greater than water (Symon and Huton,1986; Nriagu,1988; 

Hawks,1997) and also Heavy Metals are defined as those elements with a specific density at least 

five times the specific gravity of water, Heavy Metals include Cadmium (Cd), Copper (Cu), Lead 

(Pb), Zinc (Zn), Mercury (Hg), Arsenic (As), Silver (Ag), Chromium (Cr), Iron (Fe) and Platinum 

group elements, Copper and Zinc are essential trace elements for living organisms at low 

concentration (10mg/L). 

Heavy metals are elements such as Cu (Copper), Cd (Cadmium), Ni (Nickel), Pb (Lead), Zn 

(zinc), Ag (Silver), Cr (Chromium), Hg (Mercury), Fe (Iron), Co (Cobalt) and As (Arsenic) which 

are usually associated with toxicity and are natural components of the earth's crust. They cannot 

be degraded or destroyed. To a small extent they enter our bodies via food, drinking water and 

air. As trace elements, some heavy metals (e.g. Copper, Selenium, and Zinc) are essential to 

maintain the metabolism of the human body. However, at higher concentrations they can lead to 

poisoning. Heavy metal poisoning could result, for instance, from drinking water contamination 

(e.g. through Lead pipes), high ambient air concentrations near emission sources, or intake via 

the food chain. 

From the nutritional point of view, metals contents of milk and dairy products can be grouped 

into essential elements (iron, copper and zinc) at low doses and non essential or toxic ones (lead 

and cadmium). The presence of the latter, even in low concentrations, is invaluable and leads to 

metabolic disorders with extremely serious consequences ( Khan, 2008).  

Zinc concentrations in milk samples were in the ranges of 2.27(Tetovo)–3.28 (Gostivar), while 

in Kumanovo registred 3.17 mg/L. 
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These values are similar with the levels obtained by Malhat et al. (2012) and those reported by 

Simsek et al. (2000). 

Zn is indispensable for the structure and the activity of more than 300 enzymes responsible for 

nucleic acid and protein synthesis, cellular differentiation and replication, insulin secretion, 

sexual maturation and it may also be involved in the functional performance of the immune 

system and other physiological processes (Vahcic, 2010).  

The values of Cu either in kareish cheese or in milk were closely related to values reported by 

Dobrzanski et al. (2005). 

Copper as an essential trace element is necessary for the adequate growth, integrity of the 

cardiovascular system, elasticity of the lungs, neuronendocrine function, and iron metabolism 

(Sieber 2006).  

The values of iron in milk are much higher than the values reported by Simsek et al. (2000). 

Iron as an essential trace element participates as catalyst in several metabolic reactions. As a 

component of hemoglobin, myoglobin, cytochromes and other proteins, plays an essential role in 

the transport, storage and utilization of oxygen. It is also a cofactor for a number of enzymes and 

its deficiency results in anemia. The daily intake (mg/day) for Fe in the milk and dairy products 

ranged from 0.04 to 1.799 mg/day. 

 

 

CONCLUSION  

According to obtained results we can conclude , that all samples of milk contain heavy metals , 

under the permissible limits. 
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Abstract. The strawberries have a significant place among the berries family. It can be used fresh 

or for production of different products, available for consumption during the whole year. 

The aim of this research is to compare the quality changes of fresh and dried strawberries. The 

strawberries of variety: elsanta, humi grande and mesecharka, from Skopje region were used for 

drying. Before drying, the following treatments were applied: V0 – not treated, V1 - with vitamin 

C, V2 - with sugar solution. The drying was performed in Armenian solar dryer. During research 

the chemical components of fresh and dried strawberries: the total dry matter, the sugars, the total 

acids, the proteins, the vitamin C and the mineral matter were examined. On the solar dried 

strawberry was performed microbiological analysis according to appropriate regulations. Based 

on the results of this research, the Armenian Solar Dryer showed very good characteristics from 

the economical and ecological aspect, as well as good quality properties. 

 

Keywords: strawberries, quality, solar dryer, treatments. 

 

 

INTRODUCTION 

 

Strawberry (Fragaria vesca) is economically important crop, a type of berry fruit. The richness 

of species and varieties, as well as the diversity in biochemical composition make this fruit very 

important in the human nutrition [1]. The great interest in this valued culture is not only due to 

the nutritional value and the excellent taste, but also to the fact that it appears on the market 

seasonally, during the period when other types of fruit are less present. 

As the basic elements of the quality of fruit, that is used in the processing, from a technological 

point of view are: the pomological properties, the mechanical and the chemical composition. The 

pomological characteristics such as dimensions, size, shape, color and pericarp of fruits are used 

not only for assessment of quality, but also are of great importance for the outward appearance, 

attractiveness and the market value. The mechanical composition is regarding to the weight ratio 

of the separate parts of the fruit. There are two different parts of the fruit: the useful part and the 

waste. The basic rule for processing of the fruits is that the amount of waste needs to be as small 

as possible. The ratio between the useful part and the waste is known as yield. The yield varies 

depending on the conditions of cultivation, but not on a large scale, because each variety has 

specific properties and characteristics. Knowledge of the variety and the right choice have a 

decisive role to play in order to get a quality product [2].  
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According to the research that was done in R. Macedonia from 2002 – 2004 on the mechanical 

properties of different varieties of strawberries, based on the average weight of the fruit, the 

examined strawberry varieties were classified into five groups: very large (fruit weight > 14 g), 

large (weight from 9 to 14 g), medium (7 to 9 g), small         (5 to 7 g) and very small (weight <5 

g). In this research it was estimated the mechanical composition of the elsanta variety, with the 

average values for: weight of the fruit   (11.1 g), the height (30.2 mm), width (31.6 mm) and 

thickness (28.8 mm) [4]. The fruit of the variety humi grande are very large and their weight 

ranges from 30 to 40 g [3]. For the variety mesecharka, in 100 g of fruit, with approximately the 

same size, there are 95 pieces of fruit. The variety mesecharka bears fruit every month until 

November. 

The chemical composition of the fruit is important both, from the point of view of the diet and 

from the technological aspect. The chemical composition is regarding to the content of all the 

ingredients in the product including the water. The components of the chemical composition with 

their quantity, as well as their interrelations are responsible for formation of the organoleptic, 

nutritional and biological properties of the product [2]. The quality varieties are considered ones 

with the highest content of the dry matter, which indicates a higher level of nutrients. The term 

“dry matter” includes all the nutritional ingredients of the fruit, with the exception of the water 

[1]. 

The strawberry has good nutritional value, which depends primarily on the variety, degree of 

maturity, birthing and applied agro-technological measures [5]. Depending on the variety and 

growing conditions of the strawberries, the percentage of water is  92 %. Besides the water, that 

is present in high percentage, the strawberries contain sugars, minerals, vitamins, organic acids 

and antioxidants, which are necessary for the normal functioning of the human body [6]. The 

percentage of water in the strawberries is from 82 to 88 %, total dry matter from 9 to 12 %, total 

sugars from 4 to 13 %, reductive sugars from 4 to 10 %, sucrose from 0.2 to 2 %, total acids from 

0.6 to 1.5 %, mineral matter from 0.3 to 1 %, pectic matter from 0.5 to 1.5 %, tannins in trace 

and vitamin C from 20 to 28 mg/100 g [3]. According to the other research, the strawberries 

contain: 3.8 % invert sugar, 1.7 % sucrose, 4.5 % to 7.8 % total sugars, total acidity 0.50 % and 

pH 3.5. [2]. Some authors indicated that in the chemical composition of the strawberries there 

are: 8.3 % carbohydrate, 0.8 % protein, fat 0.5 %, ash 0.5 % and water 89.9 % [7]. The strawberry 

is considered to be a rich source of minerals, which gives it a special value. 

Drying is one of the oldest methods of preserving fruits and is an excellent method for preserving 

the flavor and the nutrients. Fruit preservation by drying allows the fruit to be used throughout 

the year, which is crucial and necessary for good human health, especially in those months of the 

year when the fruit supply is reduced or not present at all on our markets [8]. The fruit can be 

dried in different ways, depending on the possibilities, ie the equipment, as well as the chemical 

and physical properties of the fresh product [2]. Which technological procedure will be applied, 

which reactions can be expected during the processing, what product and how much quantities 

will be obtained depends on the chemical composition and the technological properties of the 

raw material. Through the development of technology and finding different techniques, the use 

of solar energy in the solar dryer has found an increasingly greater application and utilization. 

The technology of drying fruits in solar dryers is the cheapest way of drying, since is uses the 

free solar energy [1]. It has been established that the main factors affecting the efficiency of 

drying are the air, the temperature, the humidity and the fast movement of the air [9]. There are 

three types of solar dryers present in Macedonia: the Armenian type, the German type - 

Hohenheim and the Macedonian type, whiuch are point to the great benefit and effect of the 

application of the solar energy and the solar dryers [10], 

Dried fruit is a product obtained by drying the fresh and technologically mature fruit – whole or 

cut in pieces, following an appropriate procedure in order to become suitable for longer storage. 

The dried fruit should meet the following conditions: to have flavor and color inherent in the 

variety; by immersing in boiling water for 10 minutes, to show good ability for rehydration; after 

the rehydration to get the smell and taste of the fruit from which it is produced; not to have stains 
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that occurred as a result of physiological damage of the fruit, from burning, etc.; not to have a 

smell and a taste of overdried (burned) fruit, nor any other foreign smell and taste; not to be 

polluted by mechanical or biological impurities and not to contain insects in any stage of their 

evolution [11]. 

 

 

MATERIALS AND METHODS 

 

For performing the examinations in this research, were used fruit berries of the strawberry 

varieties: elsanta, hummi grande and mesecharka. The fruit was grown in a hanging system in 

greenhouses. The fruits were harvested in technological maturity. After a visual assessment on 

the field, for estimating the moment of harvesting, the samples were taken for the analysis of the 

mechanical and chemical composition of the fruit. 

The variety elsanta (Elsanta) is of Dutch origin, created by hybridization of the strawberry 

varieties gorella and holiday. The fruit is flattened, elongated to round, quite large, with a red 

and shiny surface. The mesocarp of the fruit is reddish orange, with excellent organoleptic 

properties, good hardness consistency, juicy and tasty. The fruit is suitable for fresh usage, but 

also for processing [12]. 

The variety hummi grande (Hummi Grande) originates from West Germany and is characterized 

by a large berries fruit. The fruit, on the sun-exposed side is bright red, while on the bottom side 

has pink to pale red color. The mesocarp is characterized by medium hardness and juiciness, with 

a sweet-sour taste and moderate aroma [13]. 

The variety mesecharka (Fragola Quatro Stagioni) originates from Italy, obtained by selection of 

remontant types of wild strawberry (F. Vesca var. semperflorens) from the Alps. The fruit of the 

varieties mesecharka is reddish, on the intersection the mesocarp of the fruit is with a cream-

white color, with a sour taste and a strong aroma. 

From each variety of strawberries were measured 20 berries fruits. Thereby were measured the 

weight of the useful part and the waste of the strawberry fruit. The weight of the fruit was 

determined by measuring on the "Mettler" analytical balance, with an accuracy of ± 0.01g. The 

yield was calculated mathematically, expressed in percentage. The height, the width and the 

thickness of the fruit were measured by vernier caliper (subler) with an accuracy of ± 0.1 mm. 

 Using the laboratory standard methods, the following chemical parameters were 

determined in the strawberries: total dry matter, total sugars, sucrose, glucose, fructose, 

total acids as citric acid, vitamin C, proteins and mineral matters (total ash) [11].  
-The total dry matter was determined by gravimetric method, in the oven dryer at        105 °C, up 

to constant mass; 

-Determination of the sugars, sucrose, glucose and fructose by applying liquid chromatography, 

HPLC-method with RI-detector; 

-The total acids were determined by a volumetric method, with a 0.1 M NaOH solution and an 

indicator of 1 % phenolphthalein solution, expressed as citric acid; 

-The proteins were determined through the content of nitrogen, analyzed with the Kjeldahl 

method; 

-The vitamin C was determined according to the Tillmans method; 

-The mineral matter (total ash) was determined by a gravimetric method, by incineration and 

burning of samples in a Muffle oven, at a temperature of 525 ± 25 ° C; 

Technological procedure for production of dried strawberries 

During the process of drying, by the evaporation of the free water, the weight and the volume of 

the fruits decreases, and the amount of dry matter increases, which increases the concentration of 

sugars, acids and other ingredients, and at the same time the development of microorganisms 

becomes disabled. For a good quality of the final product, it is necessary to use a quality raw 

material. The fruit should be healthy, harvested in a phase of uniform technological maturity, 
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without mechanical, physiological and phytopathological damages. The strawberries were 

harvested manually (one by one) and placed in clean, dry, wooden packaging. After receiving the 

raw material, the technological process of drying strawberries begins. 

The technological procedure for drying strawberries was performed through the following 

operations: selecting, washing, removing the unsuitable part, re-controlling and pretreating, 

cutting the fruits in halves and placing the fruits for drying, drying, cooling, packaging and 

storage. Washing is a technological operation that is mandatory in every fruit processing. 

Although the strawberry fruit that was subject to this examination were grown on a substrate, in 

greenhouses and they did not have direct contact with the soil, before being set for drying, they 

were washed, under a tap with low jet of water, due to their sensitive consistency. The washed 

fruit is placed in a strainer, after which are removing the stalk. Then was performed the inspection 

and selection according to the required standards, and the fruits were exposed to a pretreatment, 

where it was placed in one of the three variants: V0 variant - (control) without any treatment; V1 

variant - the treatment with a 2 % solution of ascorbic acid on each of the varieties of strawberries, 

elsanta, hummi grande and mesecharka, for a period of 5 min.; V2 variant - the treatment with a 

sugar solution (2:1) on each of the varieties of strawberries, elsanta, hummi grande and 

mesecharka, for a period of 5 min. The treated fruits were cut into halves and then placed on 

wooden drying shelves, with plasticized grids, with an area of 1 m2.  

In our examination, for the drying was used the Armenian solar dryer, which is walled on the 

north side, and on the south side it is covered with glass set at an angle, through which the sun's 

rays penetrate (Figure 1). At the ground floor there are intake openings for fresh air, and in the 

upper part there are exhaust openings (ventilators) for the wet and hot air. On the bottom, there 

is a layer of gravel or stones from 2 cm to 3 cm, dark colored, naturally or artificial. They absorb 

the heat, which increases the air temperature, and the drying of the fruit is accelerated. In the 

evening the intake openings are closed, and the intake openings in the gravel zone are opened. 

The air that passes through the heated stones enters in the dryer enabling the drying process to 

continue at night, but with a lower intensity. The temperature in our conditions was reaching 

from 65 to 70 ˚C during the day, and from 30 to 40 ˚C during the night, which favorably reflected 

on the drying of strawberries, both during the day and in the night. Factors that significantly affect 

the evaporation of the water from the fruit are: the temperature, the humidity and the airflow [1]. 

 

 

Figure 1. The Armenian solar dryer 

The prepared strawberrie of the mesecharka variety were set for drying on May 10, 2012, and 

the drying process lasted for three days, at an average outdoor temperature of 17.9 °C during the 

period of the drying process, and the average humidity was 62.86 %. The solar drying of the 

varieties of elsant and hummi grande lasted for five days, starting from 10. 05. 2012 to 15. 05. 

2012, with an average outdoor air temperature of 15.6 °C and with an average humidity of 68.77 

%. The average temperature during the month of May, when drying was performed for the 

strawberries: elsanta, hummi grande and mesecharka, was 16 °C, with the average air humidity 
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of 67.92 %. For uniform drying of whole or cut strawberries, they were flipped over for the 

duration of the drying process. The dried strawberries, in order to be successfully preserved for 

a longer period of time, need to be packaged in appropriate packaging and stored in suitable 

storage conditions, protected from moisture and direct sunlight. 

 

 

RESULTS AND DISCUSSION 

 

In the research there were included the strawberry varieties: elsantana, hummi grande and 

mesecharka. The size and the weight of the fruit are of great importance not only for the outer 

appearance, but also for the yield and the quality of the fruit [1]. 

Pomological properties of the strawberry fruit  

From the obtained results, it can be concluded that with the highest average values in terms of 

the height (35.7 ± 1.06 mm), the width (29.05 ± 0.67 mm) and the thickness (29.47 ± 1.39 mm) 

was caracterized the fruit of the variety elsanta. Then follows the fruit from the variety hummi 

grande, with the height of 31.26 ± 1.19 mm, the width (26.11 ± 0.79 mm) and the thickness 

(28.35 ± 0.82 mm), and the lowest values were estimated in the strawberries of mesecharka with 

the height of 18.03 ± 0.44 mm, the width 12.83 ± 0.33 mm and the thickness of 13.76 ± 0.27 mm. 

According to the determined data on the average weight of the strawberry fruit in the examined 

varieties, elsanta, hummi grande and mesecharka, were classified in the following groups. The 

fruit of the variety mesecharka, with an average weight of       1.40 ± 0.07 g belongs to a group 

of very small fruit (weight < 5), the fruits of the hummi grande, with an average weight of 11.29 

± 0.94 g belongs to a group of large fruit (weight from 9 to 14 g) and the fruits of the elsanta 

variety, with an average weight of 14.38 ± 0.94 g belongs to the group of very large fruits (with 

a weight of > 14 g). 

By analyzing the variance, in terms of the weight, the height, the width and the thickness of the 

strawberries, it was determined a statistically significant difference between the strawberries from 

the varieties elsanta and mesecharka and between the varieties hummi grande and mesecharka, 

with determined values of LSDweight = 11.48, LSDheight = 9.64, LSDwidth = 8.25, LSDthickness = 

11.01, at a probability level of р = 0.01. 

The strawberries of the mesecharka varieties, were harvested without leaves, actually without 

waste, but 100% fruit utilization, which is not the case with the other two varieties of strawberries. 

For other two varieties of strawberries, it was estimated that the elsanta has a yield of 97.69 %, 

and the hummi grande 97.49 % yield. According to this, it was concluded that for the fruit of the 

strawberry varieties: elsanta, hummi grande and mesecharka, there was a high degree of 

utilization.  

Chemical composition of the strawberry fruit 

According to the obtained results of the research, for the content of the total dry matter in the 

varieties of strawberry elsanta, hummi grande and mesecharka, it was concluded that with the 

highest content of total dry matter 14.43 % were the strawberries of the variety mesecharka, and 

with the smallest value of  9.33 % were characterized the strawberries of the variety hummi 

grande. For the variety elsanta, the content of total dry matter was 10.77 %. The content of the 

total dry matter in the strawberries varieties, for elsanta (10.77 %) and for hummi grande (9.33 

%) were within the limits of the previos  examinations from other authors, from 9.08 % to 11.9 

%, or from 9 % to 12 % [5], [14]. 

Sugars, together with acids, are the basic ingredient for the formation of the taste of the fruit. The 

content of the total sugars varies, depending on the variety, degree of maturity and cultivation 

conditions. The content of total sugars in the strawberries of the variety elsanta was with the 

highest values of 7.62 %, then in the variety mesecharka was 6.34 %, and in the variety hummi 

grande was 5.10 %. According to the previous studies, the content of the total sugars in the 

strawberries fruit was in the ranges of 4.5 % to 7.8 % [2]. The most common sugars in the 

strawberry are sucrose, glucose and fructose. According to the analyzes of the sugar content in 
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the fruits of the examined strawberry varieties, elsanta, hummi grande and mesecharka, the 

highest value for sucrose        (1.87 %), glucose (2.87 %) and fructose (2.88 %) were determined 

in the strawberry variety elsanta and the lowest value were in the fruits of the variety hummi 

grande, 1.10 % for sucrose, 2.00 % glucose and 2.00 % fructose. In the strawberries of the variety 

mesecharka, the values were: for sucrose 1.34 %, fructose 2.5 % and glucose 2.5 %.  According 

to the other research, in the strawberry of the variety elsanta, the content of sucrose was from 

1.12 % to 1.29 % [15]. 

The most common acids in the fruit are citric, malic and tartaric acid, which are known as "fruit 

acids". In the last phase of the fruit maturation, the content of acids decreases, while the content 

of sugars increases. According to the research, the highest value for total organic acids of 1.26 % 

was determined in the strawberries of the variety mesecharka, and the lowest value of 0.90 % 

was determined in the variety elsanta. In the strawberries of the variety hummi grande, the 

content of total organic acids was 0.92 %. In the research done by another author, the content of 

total acids in strawberries amounted to 1.00% [11]. For the variety elsanta, according to a 

previous research, it was determined a content of total acid of  0.84 %, while according to others, 

this values were within the range from 0.98 % to 1.20 % [4], [15]. 

Strawberries are a good source of vitamin C, which is a strong natural antioxidant, soluble in 

water, but very sensitive, quickly degradeble under the exposure of light, air and high temperature 

(thermolabile). Because of these features, the strawberries need to be processed as soon as 

possible after their harvest. From the obtained results, the highest value of the vitamin C (106.57 

mg/100 g) was determined in the strawberries of the variety hummi grande, the vitamin C content 

in the strawberry elsanta was 69.33 mg/100 g and the lowest value of the vitamin C was obtained 

in the fruits of the variety mesecharka (44.96 mg/100 g). Some prior findings suggest that the 

content of vitamin C in the strawberries, was 50,00 mg/100g or 83.6 mg/100 g for the elsanta 

variety [11], [16]. In the previous research in R. Macedonia, were made examination on 17 

varieties of strawberries, and it has been established that the content of vitamin C in average was 

87.90 mg/100 g. For the elsanta variety, which was also the subject of analysis and in our 

research, the content of vitamin C was 98.81 mg/100 g [4].  

The results of the performed analyzes for protein show that the highest value was determined in 

the variety mesecharka (7.09 %), in the variety elsanta the value was 3.68 % and the lowest value 

for protein was determined in the fruits of the variety hummi grande (2.10 %). The protein content 

in strawberries, according to other analysis was 0.40 % [11]. 

The mineral matters, compared to the other matters in the fruit, are stable and do not change 

during the preservation technology and storage. According to the analysis of the content of 

mineral matter (total ash) in the examined strawberries varieties, with the highest value of 0.51 

% were the strawberries of  the variety mesecharka and with the lowest value of 0.20 % was the 

variety hummi grande. In other research it was found that the total ash content in the strawberry 

fruit was 0.5 % or the total ash content was in the range of 0.3 % to 1.0 % [11], [3].  

Chemical composition of dried strawberry fruit 

After the drying was completed, the analysis was made of the dried fruit for determining the 

contents of the following parameters: total dry matter; total sugars, sucrose; glucose; fructose; 

total acids expressed as citric acid; vitamin C; proteins and total ash. 

According to the obtained results for the content of total dry matter in the dried strawberries of 

the varieties: elsanta, hummi grande and mesecharka, it was estimated that with the highest 

average value was the dried fruit of the mesecharka (83.30 %), and with the lowest value was the 

dried fruit of the elsanta variety (80.72 %). For the elsanta variety, the highest value (82.35 %) 

of total dry matter was determined in the control variant V0, and the lowest value (79.06 %) was 

in variant V2. The variety hummi grande was characterized by the highest value of total dry matter 

(81.41 %) in variant V1, and the lowest value of 80.78 % was determined for the variant V2. In 

the strawberries of the variety mesecharka, the value of the total dry matter was highest (84.05 

%), in the variant V1, and the lowest (82.71 %) in the control V0 variant. 
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In terms of the total sugars content, the highest average value of 28.45 % (with 0.30 % sucrose, 

13.77 % glucose and 14.38 % fructose) was determined in the elsanta variety, while the lowest 

average value of 21.78 % (with 0.88 % sucrose, 10.32 % glucose and 10.58 % fructose) had the 

fruit of mesecharka variety. Based of the obtained results, it was estimated that the lowest content 

of total sugars, 15.08 % (with 0.69 % sucrose, 6.76 % glucose and 7.63 % fructose) was in the 

strawberries of the variety mesecharka, in the variant V1, while the highest content of total sugars 

was 34.61 % (with 0.64 % sucrose, 16.16 % glucose and 17.81 % fructose) was determined in 

the variety hummi grande, in the variant V1. 

The average value for the total acid content expressed as citric acid, ranged from 1.03 % in the 

variety mesecharka, as the lowest value, up to 1.14 % as the highest average value in the elsanta 

variety. It was estimated that the control variant V0 of the variety hummi grande had the highest 

value of 1.23 % for the content of total acids, while for the same variety the lowest value was 

0.98 % in the variant V1. 

The highest average value of 115.25 mg/100 g of vitamin C was determined in the variety hummi 

grande, while the lowest average value of 65.68 mg/100 g was estimated for the variety 

mesecharka. The control variant V0 for the strawberries of the veriety mesecharka, was 

characterized by the lowest value of 32.79 mg/100 g of vitamin C content, and the highest value 

of 132.74 mg/100 g, was determined in the variant V1, of the variety hummi grande. 

The highest average value of 8.46 % for protein content was determined in the fruits of the variety 

mesecarka, while the lowest average value of 2.63 % was found in the fruit of the variety hummi 

grande. Regarding the treatments, the lowest protein content of 1.92 % was determined in the 

control variant V0 of the hummi grande variety, and the highest content of protein (8.84 %) had 

the strawberries of the mesecharka variaty, in the variant V2. 

The highest average value of 5.19 % for total ash content was estimated in the variety 

mesecharka, while the lowest value (4.34 %), was determined in the fruits of the variety 

elsanata. In the variety elesanta, the variant V2, was determined the lowest value     

(3.80 %) for the total ash content, and the highest value of 5.54 % was determined in 

the control variant V0 of the variety hummi grande. 

The yield in production varies by varieties and has a great economic and technological 

significance in the processing of all agricultural products. From the obtained results, it 

was estimated that in order to obtain a 1 kg of dried strawberries, it takes in average 

9.07 kg fresh fruit of the variety elsanta, 10.08 kg of the variety hummi grande, and 7.24 kg 

of the mesecharka variety.   

 

 

CONCLUSION 

 

According to the results of the analysis of fresh and dried strawberries, we can conclude the 

following: 

-With the highest average values in terms of the height, the width and the thickness were 

caracterized the fruits of the variety elsanta, and the lowest values for these parameters were 

estimated in the variety mesecharka. 

-The fruit of the variety mesecharka, belongs to the group of very small fruit, the variety hummi 

grande, belongs to the group of large fruit and the elsanta variety belongs to the group of very 

large fruit. 

-In terms of the weight, the height, the width and the thickness of the strawberries, it was 

determined a statistically significant difference between the varieties elsanta and mesecharka and 

between the varieties hummi grande and mesecharka. 

-Regarding the yield, all varieties of strawberries have a high degree of utilization. 

-For the chemical composition of the fresh strawberries, the elsanta variety has the highest value 

for: total sugars; the hummi grande variety was characterized by the highest value of vitamin C, 
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and the highest values for the variety mesecharka were determined for: total dry matter, total 

acids, total ash and protein. 

-For the chemical composition of the dried strawberries, the highest average values were 

determined in the variety elsanta for total sugars and total acids; in the variety of hummi grande 

for vitamin C; and in the variety mesecharka for the total dry matter, protein and total ash. 

-For the variety elsanta, the control variant V0 was characterized by the highest values of the total 

dry matter; for the variant V1 the highest values were determined for the proteins, total acid, total 

ash and the vitamin C; in the variant V2, the highest value was determined for total sugars. 

-For the variety hummi grande, the control variant V0 was characterized by the highest values for 

the total acids and total ash; in the variant V1 was determined the highest values for the total dry 

matter, total sugars, proteins and vitamin C. 

-For the variety mesecharka, for the variant V1, were determined the highest values of the total 

dry matter, total acids, total ash and the vitamin C; in the variant V2 the highest values were 

estimated for total sugars and proteins. 

-According to the yield in production was estimated, that to obtain 1 kg of dried strawberries, 

required: 9.07 kg fresh fruit of the variety elsanta, 10.08 kg of the variety hummi grande, and 

7.24 kg of the mesecharka variety. 

-With the best mechanical and pomological properties was characterized the strawberry from the 

elsanta variety, and the variety mesecharka was with the best chemical properties. 

-With the applied treatment of the strawberries for the three varieties, in the variant V1 and the 

variant V2 was noted that some of the soluble constituents were lost in the water, especially in 

the varieties elsanta and hummi grande. 

-In the solar drying of strawberries, consideration should be given to the choice of the 

raw material, the variety, the degree of maturity of the fruits and the weather conditions 

during the drying period. The drying in the Armenian dryer was shown to be evenly 

and uniform. 
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Abstract. One of the dominating factors in the foods quality besides the wheat quality, grinding 

and baking technology, is also the impact of edible additives in these products. 

These agents are nothing but chemical base products, that change the physical and rheological 

properties of baking products with the help of oxidation and reduction reactions placed in dough. 

The structures and quantitative formations of gluten proteins define dough qualities for cakes, 

biscuits and wafers.Reductants are substances, that soften gluten, weakening its links.Reductans 

react with disulfide SS in dough.Their impact is the reduction of the general molecular weight of 

the gluten proteins aggregates.The usage of reductans leads in the increasement of dough 

volume.The fixed gas inside the dough can develop a soft dough. 

The first scale of the reaction is the interaction of reductans with the gluten proteins.This reaction 

is an exchange SH/SS that releases a protein unit and leaves a SS link between protein and 

reductant.This SS part can interact with the reductant,leaving the second protein group free and 

giving the oxidized form to it. 

The most used reductants are L-Cysteins and Metabisulfite of Sodium.From the evidences made, 

results that the usage of these reductants leads to an advanced increasement of the dough and to 

a great form of the ultimate product.Based on our research for produced wheats in our country 

and those which are imported, for a certain flour radius and choice, the research is done among 

the evulation of redox agents interaction based upon the production of products like 

cakes,biscuits,wafers etc. 

 

Keywords: The quality of products, edible additives, dough rheology 

 

 

INTRODUCTION 

 

Nowadays we are looking a variety of dough-based products which are increasing day by day. 

This is due to bring us benefits that additives. In itself redox agents are all those chemicals which 

give reactions which occur donation or taking electrons, then we change the number of oxidation. 

These additives are nothing but chemical-based products which the oxidation or reduction 

reactions that develop in the dough, the physical properties that differ reologjike. So we separate 

redox agents on oxidative and reductive. The oxidation mainly affects in -SS-links of amino acids 

that are components of gluten. Oxidation of both hydrogen sulfide groups (thiols) results in the 

formation of a disulfide bridge between long sections of the gluten molecule or different 

molecules of gluten. This causes the strengthening of the protein that consists of improving pulp 

quality depending on the ratio between L-ascorbic acid and L-cisteinës that is studied. It is proved 

that the addition of L-ascorbic acid will increase in flour water absorption level while increasing 

the L-cisteinës give the opposite effect. L-cysteine improves the specific volume of bread. 
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Optimal ratio of L-ascorbic acid and L-cisteinës is 60:40 ppm. Bread, which is added L-ascorbic 

acid and L-cysteine       (60:40 ppm by weight of flour), has a specific maximum volume. 

By cysteine adding tends to increase the specific volume of bread, while by cisteinës adding in 

more than 50 ppm passes in the opposite effect. Sensory evaluation of bread made with ascorbic 

acid, up to 60 ppm, gives an optimal volume and other parameters, while adding about 60 ppm 

makes these ratings to decline. This can result in the acceleration of separation of gluten from the 

cysteine which also requires separation of gluten during mixing and forming -S-H group, which 

gives a soft dough, sticky and less elastic. 

 

 

MATERIALS AND METHODS 

 

For the production of bread are produced using variety of Luna,Dajti and Progres, the percentage 

set by each cultivar. Depending on the parameters qualitative and quantitative are studied the 

impact of additives to improve the rheology properties in pasta and bread production. The study 

is conducted in flours type 600-650 produced by flour factory in Tirana, while the production of 

bread is made in the factory BUKA Sh.A. and in the laboratory of the flour factory “Vora”. 

Breadmeaking tests are carried out with samples of flour Reference and others with the addition 

of supplements. To perform these tests are used: 

 6 Reference samples - are produced various forms of bread with no additives. 

Reference flour is produced by mixing 60% (Dajti and Progres) and Luna 

40%, 70% range and ash content 0.58-0.60.  

 6 samples - with additional of ascorbic acid 18 ppm.  

 6 samples - with four additives: 17 ppm α-amylase, 15 ppm cysteine, hemi 

cellulose    36 ppm and 18 ppm ascorbic acid. 
Assessing the quality of samples is done according to ISO standard, using physical methods, 

chemical, rheological and technological. For determination of leguminous seeds, such as dirt 

sizes, foreign aromas, species and varieties are referred to S SH 605:2000, to determining the 

humidity of the grain is referred to S SH 712:2000, evaluation and characteristics of wheat bread 

by S SH 1411:1987, evaluation and characteristics of wheat flour by S SH 1455:1987, pasta and 

evaluation of their characteristics SH S 1460:1987, and sampling the bread according to S SH 

1499:1987. To determine the rheological characteristics are used by 300 grams of flour for each 

analysis with Brabender Farinograph, Chopin Alveograph and Extensograph. 

 

 

RESULTS AND ANALYSIS  

 

Characteristics of wheat 

 
For the study of additives in the flour are take in the study the wheats originally from Albania 

Luna, Dajti and Progres,supplying flour mills in our country.In these wheats following 

parameters are studied (Table 1):  
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         Table 1: The qualitative indicators for studying of wheat 

Wheat 

variety   

The quality of wheat  

Hektolitre 

Weight  

kg/hL 

Humidit

y 

(%) 

Protein 

(%) 

F.N 

(sek) 

Amylaze 

AU 

Gluten 

% 

W 

P/L 

Luna 79 12.8 11.9 372 590 22 200 

Dajti 81 13.4 14 291 400 30 300 

Progres 77 13.6 13.7 529 690 27 210 

 
 According to Table 1 the highest content of protein is in Dajti wheat, as well as in W 

higher. Given the quality of Progres and Dajti wheat, which have very good parameters, 

will use this mixture ratio: 

35% Progres + 25% Dajti + 40% Luna 

 Assessing the rheology qualities of wheat cultivars is very important to 

determining the amounts of improvements (redox agents) in the pasta and 

flour for bread production.  

 Doughs that are strong not allow the development of pores and have high 

density, forming a small volume of food, while doughs who are weak cannot 

keep air bubbles within the dough, and therefore larger pores are formed in 

bread. 

 

 Rheological qualities of wheat cultivars 

 
Assessing of the rheological qualities at wheat cultivars is very important for determining of 

improvement amounts on flour and dough in bread production. Strong dough not allow the 

development of pores and have high density, forming a small volume of bread, while dough that 

are weak cannot keep air bubbles within the dough and thus form large pores in the bread. 

Farinografi measure the dough consistency by mixing it with constant speed and water 

absorption, which enables achieving this consistency. 

 
Table 2: Qualitative indicators in Farinograph 

 

Cultivars 
Farinograph 

Water 

absorption  

(%) 

Development 

(min) 

Stability 

(min) 

Smoothing 

degree 

(FU) 

Luna 54.7  1.7  4.7  96  

Dajti 52.9  2.8  10.8  70 

Progres 52.8  9.5  11.9  74  

 
From the data of table 2 shows that Luna cultivar has water absorption greater compare with 

Progres and Dajti. Development time and stability is greater for Progres cultivar and Dajti, 

compared to Luna, while smoothing degree of Dajti cultivar is smaller than Progres and Luna 

cultivar. This indicates that Luna cultivar is a soft wheat cultivar and Progres and Dajti cultivars 

are wheat with glasses between 35-45%, which confirms the results. So, it is necessary using of 

redox agent in these sorts of wheats. 
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Table 3: Qualitative indicators in Extensograph 

 

Flour 

Cultivars 

Extensograph 

Resistance in 

tow (EU) 

Elasticity 

(mm) 

R/E 

 

Energy 

(cm2) 

Luna 239 141 1.7 53  

Dajti 458 156 2.94 128  

Progres 313 161 1.94 93  

 
From the data analysis with extensograph seen that significant changes in the pulp and extesibility 

resistance which affected not only by the personal qualities of the flour (which depend on 

cultivars that analyze their radius), but the impact of has highlighted the dough especially 

ascorbic acid redox factors. By comparing data extensograph have seen a significant increase in 

the resistance of dough when he add 18 ppm ascorbic acid, which reaches up to 590 EU, from 

EU to 200-400 cases with other supplements. These data analysis performed orient us to use these 

flour, especially when energy reaches 590 EU for use in industry mix pasta. 

 Rheological characteristic of referent flour and flour with additives 

 

Tabela 4: Comparative impact of dough improvement in Farinograph 

 

Flour 

Farinogaph 

Water 

absorption  

 (%) 

Development 

 (min) 

Stability 

(min) 

Smoothing 

degree 

 (FU) 

Reference Flour 57.9 1.39 3.6 112 

Reference + α-amylase 57 1.3 2.4 158 

Reference+Cysteine 56 1.38 2.4 109 

Reference+Hemycelullose 55.1 2 6.5 101 

Reference+ Ascorbic acid 58 1.8 5.1 81 

Reference +   4 

components 

59 2.21 7.45 102 

 

From the above data shows that the reference flour used to produce pasta rheological 

good quality needs with the addition of additives oksido-reduction actions. By the 

addition of α-amylases rate amounts to 158 FU mitigation and stability 2.4 min., While 

the four viscosity when used mixed together have a significant increase in the degree 

of stability which amounts to 7.45 min. 
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Table 5: Comparative impact of dough improvement in Extensograph 

 

Flour 

Estensograma 

Resistance 

in tow  

(EU) 

Elasticity 

(mm) 

R/E Energy 

(cm2) 

Reference Flour 358 131 2.74 70 

Reference + α-

amylase 

341 138 2.64 64 

Reference+Cysteine 190 139 1.33 41 

Reference+Hemycelul

lose 

253 140 1.77 61 

Reference+ ascorbic 

acid 

590 100 6.63 83 

Reference +   4 

components 

362 139 3.46 88 

 
Even the data of Extensograph seen that from the combined used of four redox agent is increased 

rheology of these flours increase, such as resistance, elasticity, and especially the ratio R /E, 

which reaches a value of 3:46 that is considered optimum value. 

 

Graphic view in Farinograph and Extensograph  

Laboratory analysis of flours by extensograph 

               
             Flour free additives (Reference)                 Reference + 17 ppm α-amylase 

        
               

             Reference + 15 ppm cysteine       Reference + 36 ppm hemicellulose 
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Reference + 18 ppm ascorbic acid 

 

Flour analysis with Farinograph   

    
 

             Reference flour               Reference flour + 17 ppm α-amylase 

 

 

      
 

            Reference + 15 ppm cysteine                          Reference + 36 ppm Hemicellulose  
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Reference + 18 ppm ascorbic acid 

 

Graphic view with four additives in Extensograph and Farinograph         

                                              

 

 

    

 

 

 

                              

 

 

 

                  Extensograph                                         Farinograph 

 
Breadmaking qualities of the Reference flour and by adding to Farinograf, according to the above 

graphics are classified with sufficient quality declines in the pulp 50-70 FU and stability no less 

than 5 minutes, which corresponds to adding ascorbic acid at 18 ppm, while by using of four 

additives together reach 59 % water absorption, dough development and stability of 7.45 min that 

are indicators of pulp rheology optimal.  

 

Photos illustrating the bread without treatment and treated with additives 

 
 

Reference + 17 ppm α-amylase 
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        Reference+ 15 ppm Cysteine                         Reference + 36 ppm Hemicellulose 

 

 
Reference +18 ppm ascorbic acid 
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   Reference    +     17 ppm α-amylase 

                    15 ppm cysteine 

                               36 ppm hemycellulose 

                               18 ppm ascorbic acid 

Table 6. Characteristics of dough and qualitative properties of bakery products with 

and without additives.  

 

Dough 

characteristics 

Reference flour Flour with  

ascorbic acid 

Flour with 

four additives  

Water absorption 

capacity (%) 

60.6 62.1 63.8 

Dough’s structure Normal improved improved 

Dough’s tolerance Normal very brassy to 

kneading 

high 

Kneading duration 

(min) 

according to prescription low low 

Bread volume 

(cm3,100g) 

261 322 310 

Porosity (%) 77.4 81.7 80.2 

Elasticity (%) 97 97 98 

Humidity (%) 40.2 43 44.3 

Organoleptic 

properties: 

1. aspect 

2. crust 

3. crumb 

4. taste and 

aroma 

 

 

- round, raised 

- crispy, shiny, 

golden color 

- uniform 

distribution of 

pores, elastic, not 

wet by feel 

- agreeable 

 

 

- round, well raised 

- crispy, shiny, yellow-

golden color 

- fine pores with 

uniform distribution, 

soft, elastic, dry by 

feel, brighter color 

- agreeable with walnut 

aroma 

 
By table 6 shows that the basic characteristics of the dough produced by Reference flour and its 

mixing with additives results that bread produced without the using of supplements have a lower 

volume, while those with additions not only increase the volume but they have a higher porosity, 

up to 81.5, and resilience to 98. Further, significant improvements on quality have organoleptic 

indicators also. 
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 CONCLUSION  

 

Using of redox agents in bread industry is necessary, particularly when we can not harmonize 

with different quality wheat.  

Progres cultivar and Dajti have high elasticity and energy, but W is 210-300 P / L, which makes 

necessary using of α-amylase at 17 ppm.  

From the survey data concluded that using of the four redox components affects in qualitative 

improvement of breadmaking, especially in increasing the stability of the dough up to 7.45 min, 

compared with 3.6 min reference. 

Using of L-ascorbic acid and L-cysteine, combined together, improve the quality of food better 

than their use alone. Optimal ratio of L-ascorbic acid and L-cysteine is 60:40 ppm. In this report 

the bread has a specific maximum volume and other parameters too good.  

By comparative data in extensograph, to the Reference flour those with additive, have a 

significant improvement of energy growth (cm2) from 70 to 88 cm2.  

Combined improvement of redox factors, according to quality and range of wheat flour is 

necessary in the baking industry products. 

 

REFERENCES 

 

1. Shkenca dhe Teknologjia e Produkteve të Pjekjes – Sinani A, Tiranë 2009  

2. Redox Biochemistry - Ruma Banerjee  – University of Michigan   

3. Journal of Agroalimentary Processes and Technologies-Edition 14  

4. Analyses Food Science and Technology –  www.afst.valahi.ro  

5. Katalogu i standardeve shqiptare – Drejtoria e Përgjithshme e Standardizimit (DPS), 

Katalogu 2005 

6. Wheat Quality Analyses of CROP – Ed. Wheat Board – Pretoria-Sud Africa  

7. Metodi di analisi per il frumento e le farine- Ed.Associazione Agraria Romagnola-Bologna  

8. Bordei, D., Burluc, R., (1998). Tehnologia si controlul calitatii in industria panificatiei. 

MEC, Universitatea “Dunarea de Jos” Galati  

9. Costin, G.M., Segal, R. (1999). Alimente functionale. Ed. Academica, Galati, 298-303 

10. Modoran, C. (2003). Tehnologia produselor făinoase. Ed. AcademicPres, Cluj-Napoca, 

Romania  



 

 

66 

 

Quality and safety of vegeteables based on nitrogen 
determation and intake 

Mariola KODRA1, Ariola DEVOLLI1, Edlira SHAHINASI1, Dhurata FETA1  

1 Agricultural University of Tirana, Faculty of Biotechnology and Food, Chemistry 

Departament 

Mariola Kodra, 

mkodra@ubt.edu.al 

Abstract. Vegetables are one of the main sources of nitrogen on human diet. Nitrogen content in 

30 soil samples and 30 vegetables samples are reported. The results indicate that nitrogen content 

was low in 33% of soil samples, normal in 50% of the samples, and high in 17% of soil samples. 

Reported results indicate that 47% of vegetables samples had low nitrogen content, 30% of them 

had normal nitrogen content, and 13% and 10% of them had high and very high nitrogen content, 

respectively. Soil nitrogen is also reported as ammonium and nitrate, and results indicate that 

nitrate is the dominant form of nitrogen. There was a good correlation between soil nitrogen and 

vegetables nitrogen, of R2 = 0.91, and also between nitrate and ammonium in soil and vegetables 

nitrogen. 

 

Keywords: quality, safety, vegetables, nitrogen, intake. 

 

 

INTRODUCTION 

 

Nitrogen is one of the most widespread elements comprising about 80% of Soil atmosphere. It is 

an important element of plant tissues constituting proteins, nucleoproteins, hemoglobin, nucleic 

acids, chlorophyll and other molecular molecules, and it is supposed that it comprise 3% human 

body weight and 4% of plants dry matter. Nitrogen can be present in different inorganic and 

organic forms, part of nitrogen cycle, like ammonium, nitrate and nitrite, and all these forms play 

an important role in vegetables production, their quality and safety as well as in food chain. Our 

study has been focused on nitrogen because of its highest effect on soil quality when compared 

to other plants nutrients. The aim of this study was to determine N content on a glasshouse soil, 

of both two forms ammonium and nitrate, and then determination of N content in vegetables 

planted to see if there was any link between soil nitrogen and vegetables nitrogen. This paper 

also deals sources of nitrogen in humans diets pointing out some problems related to its toxicity 

and daily intake links.  Because of their cumulative properties, nitrates are an important part of 

vegetables [1]. 

 

SOURCES AND TOXICITY OF NITROGEN FORMS  

 

Nitrogen is one of the nutrient that may limit vegetables growth and production, and for this 

reason farmes usully abuse in using nitrogen fertilizers. Main sources of nitrogen are inorganic 

and organic fertilizers, plant residues and soil organic matter. Use of inorganic nitrogen fertilizers 

has growth within the last decades (for economin reasons to grow vegetables yields) and this has 

been in focus of many scientist for studing the levels of nitrogen content in vegetables and its 

daily intake limits.  Absorption of nitrate occurs most often from natural sources, but vegetables 
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accumulate a significant portion of nitrate from nitrogen-based fertilizers, which are used for 

fertilizing plants for faster and bigger growth [2]. Leafy vegetables, such as lettuce or spinach, 

contain the highest concentrations of nitrate [3]. Higher levels of nitrate tend to be found in leaves 

whereas lower levels occur in seeds or tubers, thus leaf crops such as lettuce and spinach generally 

have higher nitrate concentrations [4]. Approximately 80% of dietary nitrates are derived from 

vegetable consumption [5]. Sources of nitrites include vegetables, fruit, and processed meats, 

which means that human exposure to nitrate is usually associated with intake through vegetables, 

and to a lesser extent, with other foods and water [6]. Due to the increased use of synthetic 
nitrogen fertilizers and livestock manure in intensive agriculture, vegetables and drinking 
water may contain higher concentrations of nitrate [4]. The presence of nitrate in vegetables 

as well as in water and other food may be of serious risk. Nitrate per se is relatively non-toxic, 

but its metabolites and reaction products e.g., nitrite, nitric oxide and N-nitroso compounds, have 

raised concern because of implications for adverse health effects such as methaemoglobinaemia 

and carcinogenesis [4]. The only chronic toxic effects of nitrate are those resulting from the 
nitrite formed by its reduction by bacterial enzymes [7]. 
The best-known effect of nitrite is its ability to react with hemoglobin (oxyHb) to form 
methaemoglobin (metHb) and nitrate: NO2- + oxyHbFe2+) → metHb (Fe3+) + NO3 –  
As a consequence of the formation of metHb the oxygen delivery to tissue is impaired. Once 
the proportion of metHb reaches 10% of normal Hb levels, clinical symptoms (from 
cyanosis—the blue discoloration of the skin due to the presence of deoxygenated blood—
through to asphyxia—suffocation) occur and this potentially fatal condition is known as 
methaemoglobinaemia, or blue baby syndrome. [8].  
Nitrite as such, and nitrate when reduced to nitrite, may react with amines or amides to 
form carcinogenic N-nitroso compounds. Nitrosation can occur mainly in two situations: 
(1) during storage and ripening of the food product and (2) in the stomach 
from the action of salivary nitrite produced through enzymatic reduction of endogenous or 
exogenous nitrate. [9]. 
Recent research suggests that dietary nitrate may have beneficial effects; based on the 
hypothesis that nitric oxide (NO) formed in the stomach from dietary nitrate has 
antimicrobial effects on gut pathogens and a role in host defense. [10]. 
In another study it has been explained the physiologic context for potential health benefits 
suggesting that dietary nitrate, derived primarily from vegetables, could contribute to 
cardiovascular health via effects on nitric oxide (NO) status beacause NO plays an essential 
role in cardiovascular health. [11]. 
 
 

ACCEPTABLE DAILY INTAKE (ADI)  

 

Human exposure to nitrate is mainly exogenous through the consumption of vegetables, and to a 

lesser extent water and other foods. [4]. The concept of ADI is defined by the Joint Expert 
Committee of the Food and Agriculture (JECFA) Organization of the United Nations/World 
Health Organization (WHO) for substances intentionally added to food or for contaminants 
(pesticides, herbicides and fertilizers). [12]. 
Acceptable daily intake (ADI) for nitrate was determined by the Scientific Committee on Food 

(SCF) in 2002 and amounts from 0 to 3.7 mg/kg body weight/day, which is equivalent to the 

intake of 222 mg nitrate/day for an adult weighing 60 kg. Studies haven shown that an adult daily 

consumes approximately 400 g of various vegetables, from which it can be concluded that the 

average intake of nitrate is 157 mg/day [13].  
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Table 1. Estimated intakes of NO3 from sources other than food additives at the global level 

(after Hambridge [14]) 

 

Regional diet Intake 

(mg day−1) 

ADIa 

(μg mg−1) 

Major contributors to total intake  

(μg mg−1) 

Vegetables  Water  Cereals  Fruits 

Middle Eastern 40 200 650 200 100 50 

Far Eastern 28 100 450 300 150 100 

African 20 100 300 400 150 100 

Latin American 55 250 650 150 50 100 

Europian 155 700 900 50 < 50 50 
a Based on 60 kg body weight. 

 

In order to protect public health regarding nitrate levels in food, in 1997 the European Member 

States agreed an EC Regulation setting limits for nitrate in lettuce and spinach (EC Regulation 

No. 194/97). The main purpose of this EC Regulation was to harmonize limits for nitrate in these 

vegetables because the different national limits set by some Member States were causing trade 

difficulties across the European Union. On April 2002 the EC amended EC Regulation No. 

194/97 and adopted EC Regulation No. 563/2002.  The limits of nitrate levels in this regulation 

vary according to season, with higher nitrate levels permitted in crops grown in winter compared 

with those grown in the summer. 

 

 

MATERIAL AND METHODS  

 
In this study we determined nitrogen content, of ammonium and nitrate forms, in a glasshouses 

soil, as well as nitrogen content in vegetables planted in these soils. Nitrogen determination was 

conducted by Kjeldahl method. Nitrogen was determined in 30 soil and vegetables samples.  

 

 

RESULTS AND DISCUSSION  

 

The aim of this study was to determine nitrogen content in soil and vegetable and to see if there 

was any correlation between nitrogen content in soil and that of vegetables. The analyzed soil 

samples were taken from three parcels before they were planted with vegetables. The soils were 

analyzed for the two forms of nitrogen, ammonium and nitrate, measured as mg/100 g soil. The 

obtained results are shown in Table 2.  
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Table 2. Results of ammonium and nitrate content in soil samples 

 

Soil that 

will 

planted 

with 

tomato 

NH4
+ mg/100 g soil 

0.42 0.84 1.12 0.14 0.19 1.12 3.11 0.22 3.73 1.49 

NO3
- mg/100 g soil 

1.4 0.56 4.76 2.94 2.52 2.56 3.39 1.53 4.17 4.37 

Soil that 

will 

planted 

with 

cucumber 

NH4
+ mg/100 g soil 

0.056 0.084 0.14 0.84 0.7 0.12 3.9 2.06 1.06 3.15 

NO3
- mg/100 g soil 

0.28 0.28 0.84 6.16 9.52 3.24 7.4 3.18 3.64 5.35 

Soil that 

will 

planted 

with 

pepper 

NH4
+ mg/100 g soil 

1.12 1.18 0.12 2.68 3.44 2.21 4.63 2.12 0.68 1.04 

NO3
- mg/100 g soil 

0.28 0.48 0.84 4.16 6.52 4.26 7.12 4.49 1.22 2.51 

 

We can see that content of these two forms of nitrogen is rather normal with values less than 5 

mg/100 g soil for nitrate. But there are also cases where the nitrate content reaches over 5 mg/100 

soil, that can be consider as a high value. When we compared the content of these nitrogen forms, 

it was clear that nitrate forms were the dominant one at minimum, average and maximal values 

for each soil parcel (Figure 1).  

 

                  

 
Figure 1. Comparison of  ammonium and nitrate content in soil samples. 

 

In Table 3 are shown the resulsts of total N content in soil. We can see that soil that is going to 

be planted with tomato has normal content of N, with few values ove 5 mg/100 g soil. But this is 

not the case of soils that are going to be planted with cucumber and pepper. They may have some 

values of low N content, of less that 1 mg/100 soil, but there were also cases of high levels of N 

content, of over 5 mg/100 g soil.  
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Table 3. Total N content in soils samples 

Soil that will  be planted with tomato 

Total N  1.82 1.4 5.88 3.08 2.71 3.68 7.5 1.75 8.9  5.86 

Soil that will  be planted with cucumber 

Total N 0.336 0.364 0.98 7 10.22 3.36 11.3 5.24 4.7 9.5 

Soil that will  be planted with pepper 

Total N 1.4 1.66 0.96 6.84 9.96 6.47 11.7 6.5 1.9 3.55 
 

After evaluated each value of nitrogen content in soil we made a soil evaluation according to N, 

as shown below in Figure 2, where most of the cases are evaluated as low and normal or average 

(in total 77%), and only 23% of them as soil with high N content.  

 

                              

 
                       

 

Figure 2. Soil evaluation according to total N content. 

 

Nitrogen conten of soils with be reflected in nitrogen content of vegetables that will be planted, 

keeping in mind that soils were not treated with fertilizers when ananlysed.  Nitrogen content in 

tomatoes fruits were generally low, less than 2-3,5 % that this vegetable need for a normal growth. 

Nitrogen content in cucumber fruits were generally normal, accomplaing this vegetable needs for 

N of 2-5%. In this case, high nitrogen content in soil has been compensed by the high needs of 

this vegetable for N. But this was not the case for N content in pepper fruits, because of the low 

needs that this vegetables has for N, of 2-3.5% N, and where the cases of high levels of N in soils 

have caused cases of high N content in fruits.  

 

Table 4. Nitrogen (%) content in planted vegetables.  

Nitrogen (%) content in tomatoes fruits  

1.12 1.96 2.85 1.87 1.47 2.4 2.12 1.18 4.49 3.85 

Nitrogen (%) content in cucumbers fruits 

0.9 1.12 1.32 4.08 4.24 2.67 5.65 1.77 1.64 5.5 

Nitrogen (%) content in pepper fruits 

1.08 3.4 1.64 2.96 2.94 4.38 3.85 4.6 1.76 2.68 

low, 10, 33%

normal, 8, 27%

average, 5, 17%

high, 7, 23%
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After evaluated each value of N content in vegetables fruits, we can see that most of a cases are 

evaluated as deficiency of N (43%), and this because most of the analysed soils had low N 

content. We can also see that 30% of the cases had a normal N content but we must mentioned 

that there are also cases of high and even toxic N content (above vegetables needs), respectivly 

17% and 10%.   

   

 
Figure 6. Evaluation of nitrogen content in vegetables. 

 

Between N content in soil and N content vegetables there was a good correlation of   R2 = 0.91. 
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Abstract: Our country has a geographic position that enables a combination of climates, 

dominated by the continental climate with the influence of the Mediterranean climate that 

penetrates the Drini i Bardhë valley. 

The purpose of the paper is to inform and motivate citizens to find fruit trees and their importance 

in our health as they are very rich in vitamins and minerals that enhance our biological immunity. 

The fruit trees of the forest have been used since ancient times especially to survive, but 

consuming it has been proven that some of them have relieved them during various diseases or 

have healed them. The most commonly used fruit plants are from the families: Rosaceae, 

Vaccinaceae, Corylaceae, Moraceae, etc. 

After surveying and herbaceous fruit plants we conclude that their harvest is quite large and that 

the condition of some of the future herbs is not good due to improper collection. 

 

Key words: Fruits of the forest, vitamins, minerals, fruit harvesting. 

 

 

INTRODUCTION 

 
Sharri Mountains are popular with many plant species. Maqiteva area as well a part of this 

mountain massif is rich in flora and vegetation aspect.  

This enabled the variety of historical past, pedological and geological structure, climate and 

geographical location.  

Within these species are endemic, relict and endemorelict which have great scientific importance 

(Adamoviç (1909), Horvat (1954),  

Height on altitude of 600 m to 1723 m has enabled various types of vegetation ranging from the 

most up to thermophilous community to mesophillous and to the forests and subalpine flora and 

vegetation.  

Also, the region's geographical position has enabled the research to have an impact on different 

climates that enable a rich flora and vegetation. 
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Fig. 1. The map of Southeast Europe 

 

 

 

Fig. 2 Research area 
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MATERIAL AND METODS 

 

Floristic researches on the Peak of Studenica are realized in the period 2008-2017. The main part 

of the research was conducted during the master thesis. 

Determining the species was carried out with adequate modern literature, as: Demiri, M. (1983), 

Josifovič, M. (1970-1986), Krasniqi, E. (2003, 2006), Lakušič, R. (1988), Millaku F. (1993, 

1999), Pajazitaj Q. (2004), Rexhepi F. (1985, 1986, 1990, 1999, 2000, 2003), Paparisto, K. et al. 

(1988, 1992), Qosja, Xh. et al. (1996), Tutin T. G. et al. (1964 – 1976).  

Plants were determined to systematic basic unit (species). Ordering of families, gender and 

species is made according to alphabetical ordering. For each plant species (in this paper) are given 

the following information’s: species name in Latin, floral element and life form. 

 

RESULTS AND DISCUSIONS 

 

Found as trees, shrubs and grasses, these plant species abundantly growing in the plains of this 

region. 

Medicinal plants have the potential to fill these needs as they provide green health alternatives 

and a number of other eco-friendly products of domestic and industrial usage. 

The table shows that this region is rich with Trees Fruits and small fruits. These plants have 

economic importance and that are required in the global market are: Vaccinium myrtillus, Mallus 

sylvestris, Crataegus monagina, Cornus mas, Castanea sativa, Juglans regia, Rubus idaeus, Rosa 

canina etc.  With MAP are also taking other authors as Rexhepi F.(2003), Millaku F. (2009) and 

have concluded that Kosovo has been having with the MAP. But their meeting was not done 

properly so some plants not found some are in danger of extinction.Plants that are shown in photo 

are plants which are mostly collected. But some of them endangered by unfair collection. 

 

Tab. 1. Table with plant names and usable organs 

 

Nr. Latin name Organ Nr. Latin name Organ 

1 Alnus glutinisa Cortex 15. Origanum vulgare  Plant 

2 Betua pendula   Leaf 16. Papaver rhoeas  Fruit 

3 Cornus mas  Fruit 17. Prunus spinosa   Fruit 

4 Corylus avellana  Fruit 18. Prunus avium  Fruit 

5 Crataegus monogyna  (Fl-leaf) Fruit 19. Robinia pseudoacacia  Flower 

6 Fragaria vesca   Fruit 20. Rosa canina  Fruit 

7 Fragaria mochata Fruit 21. Rubus fruticosus   Fruit 

8 Fraxinus ornus   Flower 22. Rubus idaeus  Fruit 

9 Juniperus communis  Fruit 23. Salix alba  Cortex 

10 Juniperus nana  Fruit 24. Sambucus nigra  Flower 

11 Juniperus oxycedrus  Fruit 25. Thymus sp.  Plant 

12 Juglans regia  Fruit 26. Tilia cordata   Flower 

13 Malus sylvestris   Fruit 27. Urtica dioica  Plant 

1.  Orchis morio  Bulb. 28. Vaccinium myrtillus    Fruit 
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  Fig. 3 Vaccinium myrtillus          Fig.4. Malus sylvestrie 

 

           
 

Fig.5. Crataegus monogyna                                          Fig.6. Cornus mas 

 

       
 

Fig. 7. Castanea sativa                                           Fig. 8. Juglans regia 
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  Fig. 9. Rubus ideaeus                                                 Fig. 10. Rosa canina 

 

CONCLUSIONS 

 

Once we have explored MAP have found that plants were seriously damaged by carelessly during 

the meeting, as grazing and burning of forests and pastures. Substantial damage to public property 

has had. Recommend measures to be taken by The Ministry of Environment for the protection of 

nature and the ministry of agriculture for the protection of MAP. People who do the collecting 

plants licensed and be notified of MAP collection that day by day their poor fund. 
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Abstract: Through the use of the microbiological semi-selective media (MEA-B and DYSG) for 

the species Aspergillus carbonarius and Penicillium verrucosum we have analyzed different 

varieties of the table and wine grapes in the region of Suhareka, south part of Kosovo. The 

purpose of this scientific work it was to determine through the microbiological analysis the main 

species of the fungi that produce the micotoxin known as Ochratoxin A. Analysis of the samples 

was done in the Department of Microbiology, University of Food and Technology, Plovdiv – 

Bulgaria. 

 

Keywords: grape, fungi, microbiology, ochratoxin A, mycotoxin 

 

 

INTRODUCTION 

 

Fungi in their cellular organization are clearly eukaryotes and for that are now recognized as one 

of the five eukaryotic kingdoms. 

 

Different kinds of large fungi or macrofungi have been recognized for thousands of years but in 

the early nineteenth it was established that many serious plant diseases were caused by infection 

of the plant by minute living organisms, recognized as microscopic fungi or microfungi. 

Microfungi were also found attracking dead organic materials and they were termed moulds, spelt 

molds in USA [6]. 

 

Molds are filamentous fungi that are classified based on the morphology of asexual or vegetative 

mycelia elements and their spore structures. Molds are ubiquitous with various genera commonly 

found on grapes, examples include Aspegillus, Botrytis and Penicillium, and to a lesser extent 

Phytophtora, Moniliella, Alternaria and Cladosporium [5]. 

 

The growth of fungi in a particular food is governed largely by a series of physical and chemical 

parameters (water activity, temperature, nutrient status, pH, preservatives, etc), and these factors 

do not act independently, but synergistically [11]. 
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The greatest risk from the growth of fungi on fruit (grapes) is their ability to synthesize in the 

optimal conditions the substances (secondary metabolites) known as micotoxins, which are very 

dangerous to human health, animals and plants [3]. 

 

Ochratoxin A, N-[(3R)-(5-chloro-8-hydroxy-3-methyl-1-oxo-7-isochromanyl) carbonyl]-L-phe-

nylalanin is a mycotoxin produced by certain species of Aspergillus and Penicillium filamentous 

fungi. OTA contaminates cereals and cereal products, coffee, beans, pork meat and meat 

products, milk and milk products, eggs, wine and beer all over the world [2]. 

 

The Penicillium species that is associated with ochratoxin A production is Penicillium 

verrucosum, which is considered to be the largest producer of OTA in cereals, such as wheat, 

oats, barley and rye, in areas where the cold climate prevails [7]. It grows only at temperatures 

below 30°C and at a lower water activity. Penicillium species may produce ochratoxin A at 

temperatures as low as 5°C [1]. 

 

Aspergillus ochraceus is the best known species of ochratoxin A – producing Aspergillus. It 

grows at moderate temperatures and at a high water activity and is a significant source of 

ochratoxin A in cereals. It infects coffee beans usually during sun-drying causing contamination 

in green coffee [1].  

 

Aspergillus carbonarius is highly resistant to sunlight and survives sun-drying because of its 

black spores and therefore grows at high temperatures. It is associated with maturing fruits and 

is the source of ochratoxin A in grapes, dried vine fruits, and wine and is also another source of 

ochratoxin A in coffee [1]. 

 

Aspergillus niger is another minor source of ochratoxin A production in infected coffee beans 

and dried vine fruits.  

 

Mycotoxins can cause serious health problems in animals and humans known as mycotoxicosis 

[4] . The mycotoxin has been detected in various food stuffs such as dried fruits, coffee, maize, 

sorghum, wheat, pulses and wine [10]. The toxic effects of mycotoxins (e.g. ochratoxins, 

fumonisins, zearalenone, etc.) are mostly known from veterinary practice. Mycotoxicoses, which 

can occur in both industrialized and developing countries, arise when environmental, social and 

economic conditions combine with meteorological conditions (humidity, temperature) which 

favour the growth of moulds [8]. 

 

The OTA levels in grape and wine depend on different factors such as the climate, the date of 

harvesting and different wine-making procedures. Climatic conditions (high humidity and 

temperature) and geographical location are important factors favouring OTA accumulation in 

grape berries [13]. 

 

OTA exposure has been associated with increased levels of oxidative DNA, lipid, and protein 

damage. Second, various biological processes known to be mobilized under oxidative stress were 

shown to be altered by OTA. These effects have been observed in both in vitro and in vivo test 

systems. In vivo, active doses were often within doses documented to induce renal tumors in rats 

[9]. 

 

OTA is arguably risk factor for Balkan Endemic Nephropathy (BEN). BEN is a 

chronic tubulointerstitial kidney disease that occurs in some areas of Bosnia and 

Herzegovina, Bulgaria, Croatia, Romania, Serbia, and Monte Negro [14]. 
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International Agency for Cancer Research classifies OTA as potential carcinogenic substance for 

man (group 2B). Zimmerli and Dick (1995) were the first ones to report the existence of OTA in 

grape and wine [15]. 

 

 

MATERIALS AND METHODS 

 
For isolation and microbiological analysis of these two types of the fungi responsible for 

synthesizing of ochratoxin A (Aspergilus carbonarius and Penicillium verrucosum) we have used 

the recommendations given by ICFM - International Comission of Food Mycology [11]. 

 

We have applied two kinds of methods for cultivation and isolation of the fungi: a) direct plating 

and b) dilution plating. 

 

In the beginning of the work we have prepared the semi – selective media, MEA – B (Malt Extract 

Agar – Boscalid) for cultivation and potential isolation of the fungi known as Aspergillus 

carbonarius and DYSB (Yeast Extract Sucrose Glycerol Agar) for cultivation and potential 

isolation of the fungi known as Penicillium verrucosum. 

 

a. The composition of the microbiological semi-selective media MEA-B (Malt Extract Agar – 

Boscalid) 

  

 Malt Extract 20 g/l, LOT: BCBQ0197V – Fluka Company (Sigma Aldrich) – France 

 Agar 20 g/l, Fillab - EOOD 

 Chloramphenicol 0.005 g/l, Fillab - EOOD 

 Dichloran 1.0 ml (0.2%), LOT: STBF2742V, Sigma Aldrich 

 Boscalid 10 mg/l, LOT: SZBF099XV – Fluka Company (Sigma Aldrich) – Germany 

 Pepton 0.1%, LOT: 63927JD, Difcolaboratories 

 Ethanol 70% 

 H20 1000 ml 

 

b. The composition of the microbiological semi-selective media DYSG (Yeast 

Extract Sucrose Glycerol Agar) 

 

 Yeast extract 20 g/l, LOT: BCBQO966V, Fluka Company (Sigma Aldrich) -France 

 Sucrose 150 g, Fillab - EOOD 

 K2HPO4 1 g,  Fillab - EOOD 

 MgSO4  + 2 H20 0.5g,  Fillab - EOOD 

 Chloramphenicol 2 x 0.05 g, Fillab - EOOD 

 Dichloran 1.0 ml, LOT: STBF2742V, Sigma Aldrich 

 ZnSO4  + 2H20  0.01 g, Fillab - EOOD 

 CuSO4 + 5 H20   0.005g, Fillab - EOOD 

 Agar 20 g, Fillab - EOOD 

 Glycerol 220 ml, LOT: SZBFO62DV, Sigma Aldrich 

 Pepton 0.1%, LOT: 63927JD, Difcolaboratories 

 Ethanol 70% 

 H20 1000 ml 
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 DIRECT PLATING 

 

.Sample preparation 

 

After semi – selective media preparation and their sterilization in autoclave with steam pressure 

at 121 ºC for 15 minutes, the grapes of different varieties are disinfected first with alcohol 

(ethanol 70%) for 2 minutes and then are washed (cleared) with water for 1 minute. 

The analyzed varieties were: Sauvignon Blanc, Gamay, Franconia, Pinot Blanc and Muscat 

Hamburg. 

The grape plating is done in sterile box, part of the microbiological laboratory in the University 

of Food Technologies, Plovdiv – Bulgaria. 

 
PLATING 

 

After sample preparation, we have taken 4 grape berries from each variety and set them into the 

Petri dishes, three replicates for each one. After deciding the grape berries into the Petri dishes, 

all of the samples are placed in an incubator, in the temperature 25 ºC for 5 day. 

 

 Examination 

 

After incubation phase, initially we have made a visual examination of the Petri dishes through 

the appropriate lenses, counted the infected grape berries and the results are presented as a 

percentage. After that, through the use of the microscope we have made microscopic analysis, 

for the purpose of greater security during identification and analysis of certain characteristics of 

the analyzed species. Microscopic examination is done by taking a handful of developed fungi 

colonies and their placement by microbiological needle in the microscope slide. Then we have 

thrown a drop of alcohol (ethanol 70%) in the microscopic sample, left the alcohol to evaporate 

and finally we have thrown a drop of lactic acid, covered the sample with cover slide and thus 

the sample was ready for microscopic examination. 

 

Dilution plating 

 

Sample preparation 

 
ICFM - International Comission of Food Micology (I.Pitt.J and D.Hocking.A, 2006) 

recommends two usual methods for sample preparation (homogenization) in the initial stage of 

the dilution plating: a) through the homogenizer known as stomaching machine and b) through 

the homogenizer known as blending machine. 

 
We have used a blending machine (BEER), but in advance grape berries as well as other methods 

are treated with alcohol (ethanol 70%) for 2 minutes and then washed (cleared) by water for 1 

minute. 

 

Diluents and dilution 

 
In this study work we have used aqueous solution of peptone 0.1%. We have prepared a series of 

dilutions recommended by ICFM, while for inoculation we have used dilutions of 10-3 - 10-5, 

three dilutions for each variety and each semi - selective media. After the preparation a series of 
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dilutions, we have taken a drop (0.1 ml) from a series of test tubes (10³ - 10ˉ5) and have thrown 

it in the Petri dishes, in both semi – selective media. Then through microbiological shoulder we 

have distributed the material (drop) uniformly through the semi – selective media. Shoulder in 

each case is treated with alcohol (70% ethanol) and then sterilized with flame. 

At the end the Petri dishes are placed in an incubator, in temperature 25 ºC for 5 day. The results 

of this method (method of dilution) are presented as well as for bacteria, as colonies per gram of 

analyzed sample (viable counts / gram of the sample). Even to this method as well as to direct 

plating, after completion of the incubation the samples are examined under a microscope, 

previously treated with alcohol (ethanol 70%) and lactic acid in microscope slide. 

 

Results and discussion 

 

Table 1.The percentage (%) of moulds infection in the five grape varieties (Direct Plating in 

MEA-B) 

 

 

From the obtained results from the direct and dilution plating in the semi – selective media MEA 

- B we have seen the pronounced presence of the genera Alternaria and other kinds of 

the moulds, as well as lack of the genera Aspergillus (Aspergillus carbonarius) and 

Penicillium (Penicillium verrucosum). 

 
Based on the results (% of the infection) presented in the tab.1. we can see that in any of the 

analyzed grape varieties by direct plating, the percentage of infection does not exceed 50% and 

this probably as a result of applying the appropriate process of splashing the grapes with 

fungicides in vineyards where sampling is done. 

 

 

 

 

 

 

 

 

 

 

 

MEA – B The Petri Dish 

nr. 1 

The Petri Dish 

nr. 2 

The Petri Dish 

nr. 3 

Average % 

Sauvignon 

Blanc 

25 25 25 25% 

Gamay 43,75 25 25 31,25% 

Franconia 25 31,25 25 27,08% 

Pinot Blanc 37,5 25 25 29,17% 

Muscat 

Hamburg 

6,25 6,25 43,75 18,75% 
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Table 2. The total number of colonies (Dilution Plating in MEA-B) 

The total number of colonies in each dilution 

MEA – B 10-3 10-4 10-5 
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Sauvignon 

Blanc 

19 15 3 2 - - 

Gamay 24 28 6 2 - 2  (2 fungi 

colonies) 

Franconia 3 1 - - - - 

Pinot Blanc 6 11 1 - - 3 

Muscat 

Hamburg 

41 25 2     (1fungi 

colonies) 

7 - 3 

 

From the results of the tab.2. we can see that the dilution to the extent of 10-3 is suitable for the 

cultivation of moulds of different genres compared to the level of other dilutions, in terms of total 

number of colonies expressed after the incubation phase. 

 
Table 3. Morphological charachteristics of the moulds isolated in MEA-B (Direct Plating) 

The cultures 

characteristics 

The morphological characteristics Gender Variety 

The 

colony 

colour 

The 

pigmentation 

presence 

Hyphae Spores  

Gray-

white 

colony  

Dark brown 

to black 

pigmentation  

Hyphae - septated Brown, 

septated 

with 

pyriform 

shape  

Alternaria  Gamay 

Franconia  

M. Hamburg 

Sauvignon Blanc 

Olive 

green 

colony 

Black 

pigmentation 

Hyphae - septated Green,  

lemon-

shaped 

Cladosporium Franconia  

Sauvignon Blanc 

Light to 

dark 

brown  

Brown 

pigmentation 

Septated, walls are 

thick 

Not 

determined 

Not determined Gamay 

White 

colony 

No 

pigmentation 

Hyphae - septated Not 

determined 

 

Not determined Gamay 

Franconia  

 

Dark 

brown 

to black 

colony 

Yellow 

pigmentation 

Hyphae - septated Conidia –

brown, oval 

Aspergillus 

carbonarius 

M. Hamburg 
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Of particular importance is the fact that we have isolated at the grape variety Muscat Hamburg a 

colony which according to the morphological characteristics belongs to the genera Aspergillus, 

concretely the Aspergillus carbonarius (fig.1.). During the work we have used in the MEA-B the 

fungicide called boscalide, which inhibits the growth and development of other species of the 

Aspergillus and allows only the growth of the Aspergillus carbonarius. 

 
Table 4.The percentage (%) of moulds infection in the five grape varieties (Direct Plating in 

DYSG) 

 
DYSG The Petri dish 

nr. 1 

The Petri dish 

nr. 2 

The Petri dish nr. 

3 

Average % 

Sauvignon 

Blanc 

6,25 0 0 2,08% 

Gamay 25 6,25 6,25 12,5% 

Franconia 6,25 25 12,5 14,58% 

Pinot Blanc 0 18,75 0 6,25% 

Muscat 

Hamburg 

12,5 0 0 4,17% 

 
Based on the results (% of the infection) presented in the tab.4 we can see that also here like in 

the tab.1 in any of the analyzed grape varieties by direct plating in the semi – selective media 

DYSG the percentage of infection does not exceed 50% and the infection rate here is lower 

compared with the infection in semi – selective media known as MEA – B. 

 
Table 5. The total number of colonies (Dilution Plating in DYSG) 

 

The total number of colonies for each dilution 

DYSG 10-3 10-4 10-5 

 The Petri 

dish nr. 1 

The Petri 

dish nr. 2 

The Petri 

dish nr. 1 

The Petri 

dish nr. 2 

The Petri 

dish nr. 1 

The 

Petri 

dish nr.2 

Sauvignon 

Blanc 

9 14 2 - - - 

Gamay 5 5 - - - - 

Franconia 1 - - 2 - - 

Pinot 

Blanc 

7 6 - - 1 - 

Muscat 

Hamburg 

27 26 3 2 - 4 

 

As well as in the tab.2 we can see also here that the dilution to the extent of 10-3 is suitable for 

the cultivation of moulds of different genres compared to the level of other dilutions. 
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Table 6. Morphological charachteristics of the moulds isolated in DYSG (Direct Plating) 

 
The culture characteristics The morphological 

characteristics 

Gender Variety 

The colony 

colour 

The 

presence of 

pigmentation 

Hypha Spore   

 Gray-white  Dark brown 

to black 

pigmentation  

Hyphae - 

septated  

Brown, 

septated with 

pyriform 

shape  

Alterna

ria 

Gamay 

Francon

ia 

 

 

Brown  Hyphae – 

septated 

and thick 

walls  

Oval shape  Not 

determi

ned 

Francon

ia 

 

 

 

Fig.1. Aspergillus carbonarius isolated in the variety Muscat Hamburg (MEA-B), Suhareka-

Kosovo 

 

CONCLUSIONS 

 

After completing of this study work we can conclude that the main species of the fungi 

responsible for OTA synthesis (Aspergillus carbonarius and Penicillium verrucosum) appear in 

very small extent in the vineyards which we have analyzed, or specifically in only one case and 

that to the type of the table grape known as Muscat Hamburg. 

This probably is due to climatic conditions not so favorable for the growth and development of 

the fungi responsible for the OTA synthesis in Kosovo, or due to adequate application of the 

splashing process in the analyzed vineyards with substances known as fungicides. 

From the obtained results we can see the slightly greater presence of the genera Alternaria and 

that in both semi – selective media (MEA-B and DYSG).Then we can see the presence of the 
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genera Cladosporium only in the MEA-B, this typical for grape together with genera Alternaria, 

as well as other types of microorganisms. 

In the future it would be of particular interest to study the effect of the fungicides in the species 

responsible for synthesizing of OTA in grapes (Aspergillus carbonarius and Penicillium 

verrucosum). Concretely, to analyse in microbiological or genetic way these two species in the 

grape samples, previously treated with fungicide and then untreated with fungicide, in order to 

confirm the potential effect of the fungicides in these main species of the fungi responsible for 

the OTA synthesizing. 

We can finally conclude that the citizens of Kosovo are not endangered by the consumption of 

the table and industrial grapes, also the consumption of the wines produced from these grape 

varieties, in the sense of intoxication with micotoxin known as ochratoxin A (OTA). 
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Comparison of some quality and safety parameters in 
drinking water in Pollog region 
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Abstract .Water is essential for its life, without water the life on Earth would not exist. Water is 

the main component of the cells comprising from about 70% to about 95% of the cellular mass 

or organisms. This means that we are made up of about 80% of our bodies by water, and even 

some special organisms, such as eg, contain up to 96% water. Water contains simultaneously the 

environment and the outside in which live many live forms, as noted above, about 75% of our 

planet is covered by water. Water, thanks to some of the above-mentioned properties, has such 

thermal properties that disintegrate as cell stabilizers and the organism in general. 

 

Keywords: Water, parameters, region, water network. 

 

 

WORKING METHOD 

The samples are taken in the Gostivar and Tetovo regions, samples were analyzed in time, day 

(4-8 h), within 3 days in the region, in the water supply system of Pollog region. During the 

review and preliminary analyzes made in the Polog region by analyzing the physical, chemical 

and bacteriological parameters from the Public Health Institute of the Republic of Macedonia, 

the center of Gostivar and Tetovo, the data were extracted and acquired.  

         

PRESENTATION OF RESULTS 

 
The experimental results of research in the area of the Municipality of Gostivar and Tetovo are 

presented in the following tables. The results obtained from the samples are compared with the 

Official Gazette of the Republic of Macedonia. 

 

 
PRESENTATION OF RESULTS    
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Table 1. Results of physical and chemical analyzes of drinking water in the region of Gostivar 

for the period from 01.01.2015 to 31.12.2015. 

Public Health Center-Tetovo Number of tests performed 

 Physical and chemical Bacteriological 

 Resid

ent 

Surv

ey 

Exa

mpl 

In 

gener 

Non right In 

gener 

Non right 

Civic 

Settlements 

49.54

5 

4 60 38 9 23.6% 60 3 5% 

City Water 

Supply 

-- 4 58 36 36 25.0% 58 3 5.2% 

Local water 

supply 

-- 0 1 1 0 0 1 0 0 

Individual 

water supply 

 0 1 1 0 0 1 0 0 

Rural 

settlements 

68.18

4 

50 308 303 60 19.8% 308 58 18.8% 

Key villages 

in the city 

1157

5 

9 43 42 10 23.8% 43 2 4.6% 

The main 

water supply 

of the villages 

51.78

9 

32 205 203 40 19.7% 205 44 21.5% 

Central local 

water supply 

4.820 9 48 46 4 8.7% 48 6 12.5% 

Individual 

water supply 

-- 0 12 12 6 50.0% 12 6 50.0% 

Vacations 

hotels 

--  18 17 2 11.8% 18 6 33.3% 

Employer 

organizations 

--  29 28 4 14.8% 29 0 0 

Other objects  30 35 34 6 17.6% 35 4 11.4% 

In general 1177

29 

84 450 420 81 19.3% 450 71 15.8% 

From the parameters listed in Table 2, which shows that in the period from 01.01.2015 to 

31.12.2015, the center for general health Tetovo, the center in Gostivar as well as those of the 

town and those of the village has 84 field centers from where they are taken 420 samples of 

drinking water for physical and chemical analysis from which 81 (19.3%) were not physical and 

chemical rights and 450 samples of water for bacteriological analyzes from which 71 samples 

(15.8%) were not bacteriological. In the same period from the settlements around, 38 samples of 

drinking water for physical and chemical analysis were obtained from where 9 or 23.6% were 

unfair and 60 samples of bacteriological drinking water samples from where 3 samples or 5% 

were not right from the bacteriological point of view 

  



Content of physical and chemical parameters of drinking water for the period from 01.01.2015 to 31.12.2015 

 

Table 2. Content of physical and chemical parameters of drinking water for the period from 01.01.2015 to 31.12.2015 

Physical and chemical 

analysis 

In 

gen

era

l 

Non Right Turbidity Consump

tion of 

KMnO4 

NH4 NO2 NO3 Fe Color 

  Nr. ( % ) Nr. NTU  N

r 

% Nr  %  Nr.  %  Nr  %  Nr (%  Nr  %  

Civic Settlements 38 9 23.6 9 23.6 0 0 0 0 0 0 0 0 0 0 0 0 

City Water Supply 36 9 25 9 25 0 0 0 0 0 0 0 0 0 0 0 0 

Local water supply 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Individual water supply 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rural settlements 303 60 19.8 56 18.5 6 2 2 0 0 0 1 0.3 11 3.6 0 0 

Key villages in the city 42 10 23.8 10 23.8 0 0 0 0 0 0 0 0 1 2.4 0 0 

The main water supply of the 

villages 

203 40 18.2 37 18.2 3 1.5 1 0 0 0 0 0 7 3.4 0 0 

Central local water supply 46 4 8.7 4 8.7 0 0 0 0 0 0 0 0 1 2.2 0 0 

Individual water supply 12 6 41.6 5 41.6 3 25 1 0 0 0 1 8.3 2 16 0 0 

Vacations hotels 17 2 11.8 2 11.8 0 0 0 0 0 0 0 0 0 0 0 0 

Employer organizations 28 4 14.3 4 14.3 0 0 0 0 0 0 0 0 1 3.6 0 0 

Other objects 34 6 17.6 6 17.6 0 0 0 0 0 0 0 0 1 2.9 0 0 

In general 420 81 19.3 77 18.3 6 1.4 2 0 0 0 1 0.2 13 3.1 0 0 

 

Table 2 shows that from January 1, 2015 to December 31, 2015, the physical and chemical parameters higher than those with non-right waters are 

turbidity (18.3%), followed by iron content (3.1%), consumption potassium permanganate (1.4%), ammonia (0.5%) and nitrates (0.2%).



  
Fig 1-Content of physical and chemical parameters of drinking water from 01.01-31.12.2015

 

 
Fig. 2- Bacteriological parameters of drinking water for the period from 01.01-31.12.2015 

 

From bacteriological parameters (Table 3), 52 examples of drinking water (11.5%) are not 

accurate for E-coli and Streptococcus facial parameters, 37 examples (8.2%) in coliform bacteria, 

30 examples (6.7% ) from columns at 220C and 26 examples (5.8%) are not fair from the number 

of columns at 370C.
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Content of incorrect bacteriological parameters examples of drinking water for the period from 01.01.2015 to 31.12.2015. 

 

Table 3. Bacteriological parameters of drinking water for the period from 01.01.2015 to 31.12.2015. 

Bacteriological 

analysis 

General Not right Nr. total 

coliform 

bacteria 

Eschericha  Coli Streptococus 

Fekalis 

Number of 

colonies in220C 

Number of 

colonies at 

370C 

Pseudomon

as 

Aeruginosa 

  Nr.   % Nr.     % Nr.    % Nr.     % Nr.    % Nr.     % Nr.  % 

Civic Settlements            60    3   5     1    1.7   2   3.3     1   1.7    3    5      3    5  0   0 

City Water Supply            58    3 5.2     1    1.7   2   3.4     1   1.7    3   5.2      3   5.2  0   0 

Local water supply             1    0    0     0      0   0    0     0    0    0    0      0    0  0   0 

Individual water supply             1    0    0     0      0   0    0     0    0    0    0      0    0  0   0  

Rural settlements          308   58 18.8    31     10  41  13.3    42 13.6   24   7.8    20  6.5  0   0 

Key villages in the city            43    2  4.6     2     4.6   2   4.6     2   4.6    2   4.6      0    0  0   0 

The main water supply 

of the villages 

         205   44 21.5    22   10.7  30  14.6    31 15.1   17   8.3     13   6.3  0   0 

Central local water 

supply 

          48    6 12.5     5    

10.4 

  6  12.5    6 12.5    2   4.2      3   6.3  0   0 

Individual water supply           12    6   50     2    

16.6 

  3   25    3   25    3    25      4 33.3  0   0 

Vacations hotels           18    6 33.3     3   16.6   6  33.3    6 33.3    0    0      2 11.1  0   0 

Employer organizations           29    0    0     0      0   0     0     0    0    0    0      0    0  0   0 

Other objects           35    4 11.4     2    5.7   3   8.6     3  8.6    3   8.6      1  2.9  0   0 

In general          450   71 15.8   37    8.2 52 11.5    52 11.5   30   6.7     26 5.8  0   0 
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CONCLUSION    

1. Based on the physical and chemical results obtained in the drinking water in the region of 

Gostivar, for the period from 01.01.2015 to 31.12.2015, as water of the highest quality based on 

the turbidity parameter results local water supply samples, individual water supply with 0 NTU 

score whereas with the highest score of NTU 41.6 result, samples from individual water supply 

from village network; 

2. Based on the results obtained from the bacteriological point of view, 52 samples of drinking 

water (11.5%) were not regular according to the Escherichia coli and streptococusfecalis 

parameters, 37 samples (8.2%) were not regular based on the colon parameter at 22 ° C and 26 

samples (5.8%) are irregular for the number parameter in colonies at 37 ° C. As evidenced by the 

safer bacteriological aspect, the samples were sampled in local and individual waterworks as well 

as samples as employers' organizations. 

3. As a final conclusion we can conclude that both the physical and the microbiological aspects 

the analyzed waters are safe and show no signs of danger, so they are allowed to drink. 
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Abstract. Biscuits hold an important position in food industry due to variety of taste, nutrition, 

crispiness and digestibility. The nutritional value of biscuits can be enhanced by fortification with 

a wide variety of protein rich cereal such as barley. Colour is essential to the manufacture of 

biscuits of good quality. During baking, complex chemical reactions take place in the biscuits, 

such as the Maillard reaction and caramelization. The aim of this study was to evaluate the 

changes in colour of biscuits during baking. Biscuits were produced according to AACC 10-50D 

method. Wheat flour was replaced with barley flour at varying levels (30, 50, 70 and 100%) in 

biscuit formulations. Color measurement of biscuits was carried out using a colorimeter on the 

basis of CIE L*, a*, b* color system. Some of the biscuits were stored in room temperature and 

change of their color was determined after 6 and 12 months. 

 

Keywords: Biscuits, Baking, Colour 

 

 

INTRODUCTION 

Biscuits are a baked product based on wheat flour. Generally, soft wheat flour is recommended 

to produce biscuits. Soft wheat flour is preferred due to its low hydration properties, low protein 

content of 8-10%, small level of starch damage and arabinoxylans and weak gluten network [1]. 

The composition of biscuits includes fats and sweeteners [2], as well as various enhancers and 

other additives, and because of this, they differ in the type, composition, mass, consistency, 

structure and technology of production [3]. 

Biscuits appear on the market, which are produced by mixing together wheat flour and flour from 

other cereals such as rye, oats, buckwheat, corn, barley, etc. Barley is an important cereal crop 

that is an excellent source of soluble and insoluble dietary fibers (β-glucans, arabinoxylans) and 

other bioactive compounds such as vitamin E, B-complex vitamins, enzymes, minerals and 

phenolic compounds [4-8]. The well-known health benefits of barley consumption [8-11] have 

increased the barley processing and barley requirements in the new biscuits formulations. Many 

authors, who examined the quality characteristics of crackers produced using barley flour 

together with wheat flour, concluded that barley flour improves their quality [6, 12-14].  

Colour is a characteristic of food products, which is first noticed and directly transformed into a 

positive or negative sign of the overall quality of the product. During the cooking of biscuits, the 

surface colour changes as a result of complex chemical reactions in the dough, such as Maillard 
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reaction and caramelization. The colour change depends on the composition of the dough, i.e. the 

type of flour used, the percentage and activity of the water, the sugar content, the pH value, etc. 

Different types of flour have a different colour, different gluten quality, that affect the dough, 

shape and surface of the finished product. On the other hand, the speed of colour creation varies 

depending on the conditions of the process during baking (temperature, baking time) [14, 15].  

Considering the previously stated findings, we thought that it would be of particular interest to 

determine how the baking time and the different percentage of barley flour affect the colour 

change of the biscuits. 

 

 

MATERIALS AND METHODS 

To produce the biscuits, barley flour was produced by grinding the barley (OSK-6-24/2-12) into 

a laboratory mills (IKA MF10) at the Institute for Cereals, Osijek, Croatia. White wheat flour T-

550 and other raw materials were purchased from local stores.  

The biscuits were produced in the laboratory of Josip Juraj Strossmayer University of Osijek, 

Faculty of Food Technology, Osijek, Croatia, in accordance with the AACC Method 10-50D 

[16]. Five kinds of biscuits were produced: basic control biscuits (100% wheat flour) and biscuits 

in which wheat flour was partially and completely replaced with barley flour (30%, 50%, 70% 

and 100% barley flour). 

The biscuits were baked in a convection oven (Wiesheu Minimat Zibo, Wiesheu GmbH, 

Germany), at a temperature of 205 °C. The change in the colour of the biscuits was monitored 

during a time interval of 5 to 10 minutes baking, at every minute. Part of the biscuits that were 

baked for 10 minutes were stored at room temperature and after 6 and 12 months of storage a 

change in the colour of their surface was determined. 

The measurement of the colour of the biscuits (at 5 different places on the surface) was evident 

on the basis of CIE L*, a*, b* color system using a colorimeter (Konica Minolta Chroma Meter 

CR-400, Japan), and the calculations for the total colour difference (colour change, ΔЕ) are made 

according to the described from Budžaki et al., [17]. 

The relation between the calculated value ΔE and the human eye tolerance for perceiving 

differences between colours is given in Table 1 [18].  

 

Table 1. Ratio between calculated values ΔЕ and the tolerance of the human eye for noticing 

color difference [18] 

Total colour 

difference (ΔE) 
<0,2 0,2 -1 1-3 3-6 >6 

Meaning 
not 

visible 

hardly 

visible 

slightly 

visible 
visible very visible 

 

 

 

 

 

 

On the day of production, all types of biscuits were scanned using the Epson Perfection V500 

Photo Scanner   

Data have been statistically processed and shown with the help of Microsoft Office Excel 2016. 

The relation between the share of barley flour in the produced biscuits and the colour change for 

the baking time is expressed through Pearson's correlation coefficient (R) and then the statistical 

significance is determined (p < 0.05) [19-21].  
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RESULTS AND DISCUSSION 

Colour is one of the most important visual changes occurring during food processing. During 

baking simultaneous heat and mass transfer occur due to elevated temperatures. Heat is 

transferred from the hot air to the product surface by convection and throughout the product by 

conduction while the moisture evaporates from the product. These processes influence the 

qualitative parameters of cookies including colour formation. Browning is the final step of both 

the Maillard reaction and caramelization, one of the end-points of the baking process and the 

final result of sugar degradation during baking [17].   

Results of the conducted analysis are shown graphically.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Fig. 1. Colour changes of biscuits during the baking process 
 

Figure 1 shows the results of the total colour difference (ΔE) of the produced biscuits: a control 

sample with 100% wheat flour and biscuits in which partial and complete replacement of wheat 

with barley flour 30%, 50%, 70% и 100% barley flour) is made on the day of manufacture. Very 

visible colour change (ΔE> 6) can be noticed in biscuits with 70% barley flour (ΔE = 10.89) and 

100% barley flour (ΔE = 9.09) after 5 minutes of baking and it decreases with increasing baking 

time (6 min.–10 min./ ΔE=10.31– 4.46 & 6 min.–10 min./ΔE=8.64-5.52, respectively). This 

change is noticed later in other biscuits. In the control biscuits (100% wheat flour), a very visible 

colour change can be seen after 7 minutes of baking (ΔE = 7,47) and this change increases with 

the increase of baking time (8 min./ΔE=22.21, 9 min./ΔE=26.20 & 10 min./ΔE=27.98), which is 

contrary to colour change in biscuits with 70% barley flour and 100% barley flour. 

Also, on the day of production all types of biscuits are scanned every minute during a baking 

time interval of 5 to 10 minutes (Figure 2). From Figure 2 it can be seen that in different biscuits 

(control sample, 30%, 50%, 70% и 100% barley flour), colour change occurs at different times 

during baking. 
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Fig. 2. Colour of dough and biscuits on the day of production 

 

The results of the total colour difference (ΔE) of biscuits that were baked for 10 minutes and 

stored at room temperature for 6 and 12 months are shown in Figure 3. From the results shown, 

it can be seen that only in biscuits with 70% barley flour there is a visible colour change (ΔE=3-

6) after 6 and 12 months of storage (3.26 & 3.05, respectively). In the remaining biscuits, after 6 

and 12 months of storage, very visible changes in colour can be observed (ΔE>6), with the largest 

being in biscuits with 100% wheat flour (6 month/ ΔE=16.49 and 12 month/ ΔE=14.29). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Fig. 3. Colour changes of biscuits after 6 and 12 months of storing (baking process of 10 min.) 

 

If we compare the total colour difference of biscuits (baked 10 minutes) on the day of production 

(Figure 1) with the total colour difference of the same biscuits after 6 and 12 months of storage 
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(Figure 3) it can be concluded that there is generally a tendency in reducing the colour change by 

increasing the time of storage. 

The obtained results from the made correlation analysis are shown graphically (Figure 4-9). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Fig. 4. Correlation between the content of barley flour in the biscuits after 5 min. of baking and 

the total colour change 

 

The resulting correlation coefficient between the content of barley flour in the examined 

samples of biscuits after 5 min. of baking and the total colour difference (R=0.6615), suggest a 

moderate positive correlation, meaning that there is a tendency for high variable value of the 

content of barley flour in the biscuits to go with high variable value of the total colour difference 

and vice versa (Figure 4).  

The achieved value of the coefficient of correlation between the content of barley flour in the 

examined samples of biscuits after 6 min. of baking and the total color change given in  Figure 5 

(R= 0.8137) show that there is a strong positive correlation, which means that high variable value 

of the content of barley flour in the biscuits goes with high variable value of the total color change 

(and vice versa).  
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Fig. 5. Correlation between the content of barley flour in the biscuits after 6 min. of baking and 

the total colour change 

Regarding the examined samples of biscuits after 7 min of baking, the value of R is 0.1021 

(Figure 6). Although it is technically a positive correlation, the relationship between the variables 

is weak.  
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Fig. 6. Correlation between the content of barley flour in the biscuits after 7 min. of baking and 

the total colour change 

 

The achieved value of the coefficient of correlation between the content of barley flour in the 

examined samples of biscuits after 8 min., 9 min and 10 min. of baking and the total color change 

is given in Figure 7, Figure 8 and Figure 9 (R= -0.8762, R= -0.9270 and R= -0.9307, 

respectively). It refers to the strong negative correlation, which means that high variable value of 

the content of barley flour in the biscuits to go with low variable value of the total colour change 

(and vice versa).  

Significant difference was noted only after 9 min. and 10 min. of baking (p<0.05). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 7. Correlation between the content of barley flour in the biscuits after 8 min. of baking and 

the total colour change 
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Fig. 8. Correlation between the content of barley flour in the biscuits after 9 min. of baking and 

the total colour change 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Fig. 9. Correlation between the content of barley flour in the biscuits after 10 min. of baking 

and the total colour change 

 

 

CONCLUSION 

On the basis of the analysis conducted it can be concluded that: 

In biscuits with 70% barley flour (ΔE=10.89) and 100% barley flour (ΔE=9.09), very visible 

colour change happens after the 5th minute of baking, while with other biscuits this change occurs 

later during the baking. 

In biscuits with 100% barley flour, the colour change decreases during the baking, and in biscuits 

100% wheat flour, the total colour difference increases with an increase in the baking time. 

In biscuits stored for 6 and 12 months, there is generally a tendency to reduce colour change by 

increasing the time of storage. 

There is a positive correlation between the content of barley flour in the examined biscuit samples 

after 5, 6 and 7 min. of baking and the total colour change. By increasing the content of barley 

flour in biscuits, the overall colour change is also increased. 
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There is a negative correlation between the content of barley flour in the examined samples of 

biscuits 8, 9 and 10 min. of baking and total colour change. By increasing the content of barley 

flour in biscuits, the overall colour change is reduced. 
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Abstract. Tomato (Solanum lycopersicum L.) is one of the most widely cultivated crops in the 

world. Tomatoes contribute to a healthy, well-balanced diet. They are rich in minerals, vitamins, 

essential amino acids, sugars and dietary fibres. Tomato fruits are consumed fresh in salads or 

cooked in sauces, soup and meat or fish dishes.  Tomato is one of the most important and most 

spread vegetable plants in Kosovo, which has been planted in about 2000 hectares, annually. 

During our study we used three three hybrids of tomatoes (Better boy,Juliet Amati,) in a 

commercial farm around the region Prizren, Kosovo, during the vegetation 2015-2016. 

 During the vegetation period in the periodical way, the following have been measured: 

biometrical indicators of vegetative masses, biometric indicators of the fruit, dynamic and a total 

production according to the hybrids. The scheme during the process of the experiment was 

"randomized block" with four replications. A factorial ANOVA was used to test for significant 

differences between the treatments combinations. 

 

 

Key words: vegetable, tomato, cultivation, processed raw material 

 

 

INTRODUCTION 

 
Tomato (Solanum lycopersicum L.) is one of the most important vegetable plants in the world. It 

originated in western South America, and domestication is thought to have occurred in Central 

America. Because of its importance as food, tomato has been bred to improve productivity, fruit 

quality, and resistance to biotic and abiotic stresses.  The cultivated tomato, Solanum 

lycopersicum L., belongs to the diverse family Solanaceae, which includes more than 3000 

species, occupying a wide variety of habitats (Knapp 2002). The Solanaceae contain many 

species of economic use, such as food (tomatoes, potatoes, peppers and eggplants), medicines 

(deadly nightshade, henbane, datura). 

At present, this plant is common around the world, and has become an economically important 

crop. Furthermore, this plant is a model species for introducing agronomically important genes 

into dicotyledonous crop plants (Paduchuri et al. 2010). 

The tomato is considered a protective food because of its particular nutritive value, as it provides 

important nutrients such as lycopene, beta-carotene, flavonoids, vitamin C and hydroxycinnamic 

acid derivatives. Furthermore, this crop has achieved tremendous popularity especially in recent 

years with the discovery of lycopene’s anti-oxidative activities and anti-cancer functions (Wu et 

al. 2011; Raiola et al. 2014). 
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Total Kosovar imports of processed fruit & vegetable products in 2013 amounted to 

approximately € 8.1 million (8.7 thousand tonnes), having increased at an annual average rate of 

2% since 2009 and experiencing a dip in 2010 and 2011. 

The main product groups imported into Kosovo in 2013 were fruit juices, accounting for a share 

of 22% of total imports of processed fruits & vegetables. Product groups jams, jellies, purées and 

pastes, canned vegetables and tomato ketchup and other tomato sauces closely followed, each 

accounting for 15% of total imports. Total Kosovar exports of processed fruit & vegetable 

products in 2013 amounted to approximately € 631 thousand (663 tonnes). Considering the 

product selection described above, the main product groups exported from Kosovo in 2013 were 

pickled vegetables, ajvar and canned vegetables. Pickled products had a major share of 65% in 

total Kosovar exports, whereas ajvar reached a share of 17% in 2013.  

Tomatoes are  classified as determinate or indeterminate. Determinate, or bush, types bear a full 

crop all at once and top off at a specific height; they are often good choices for container growing. 

Determinate types are preferred by commercial growers who wish to harvest a whole field at one 

time, or home growers interested in canning. Indeterminate varieties develop into vines that never 

top off and continue producing until killed by frost. 
Numerous varieties of tomato are widely grown in temperate climates across the world, 

with greenhouses allowing its production throughout the year and in cooler areas. The plants 

typically grow to 1–3 meters (3–10 ft) in height and have a weak stem that often sprawls over the 

ground and vines over other plants. 

 

MATERIAL AND METHODS 

 
 
During our study we used three  hybrids of tomatoes (Better boy,Juliet Amati,) in a commercial 

farm around the region Prizren, Kosovo, during the vegetation 2015-2016. During the vegetation 

period in the periodical way, the following have been measured:biometrical indicators of 

vegetative masses, biometric indicators of the fruit, dynamic and a total production according to 

the hybrids. The scheme during the process of the experiment was "randomized block" with four 

replications.  The size of each repetition was 25 m2. During the experiment is installed drip-drip 

irrigation system. A factorial ANOVA was used to test for significant differences between the 

treatments combinations. 

Juliet-Referred to as a mini roma because of its shape, Juliets are sweet, crack-resistant tomatoes. 

Long vines continue setting fruit all summer long and can withstand hot temps.Keep in mind that 

if you grow hybrids, you’ll have to buy new seeds each year. Seeds from a hybrid tomato are not 

as strong as their parents. Amati" F1 Hybrid- An early indeterminate hybrid suitable for 

greenhouse and outdoor growing. Fruits are medium large, of average weight 180 – 220 g, round 

shape, red color and pleasant taste. The plant has open habitus allowing prolonged 

harvesting.Better Boy-A Guinness Book of World Records champion, yielding nearly 350 

pounds of tomatoes from a single plant over one season, Better Boy really is better! This disease-

resistant, flavorful and easy-to-grow tomato is a classic with the perfect balance of acid and sugar. 

  

https://en.wikipedia.org/wiki/Determinate_cultivar
https://en.wikipedia.org/wiki/Indeterminate_growth
https://en.wikipedia.org/wiki/Greenhouse
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Figure 1. The scheme during the process of the experiment  "randomized block" with four 

replications, factorial ANOVA, year cultivation 2015/2016. 

 

 

RESULTS AND DISCUSSION 

 
Biometric indicators of plant 

 
The highness of the plant measured before cutting the tip of the plant, resulting in the limits from 

155 cm (6 bloomed flower ) to 230.cm (10 bloomed flower), while the first floor heightens from 

the ground resulting in limits from 23.5 to 27.5 cm that are founded to the 8 bloomed flower. The 

distance between the third and three bloomed flower resulting with the limits 23.5 to 26.5 cm. 

The thickness of the stem results in   1.25 to 1.53 cm (Table 1). 

 

Table 1. Biometric indikator of the tomato hybrid Better boy 

Variants Height 

plant (cm) 

Hight of fist 

floor (cm) 

Nuber leaves 

fisrt blooming 

Distance 

between 

blooming I-

IV 

Diameter of 

stem (cm) 

6 floor 155 25.5 6.8 23.5 1.53 

8 floor 178 23.5 5.8 25,5 1.35 

10 floor 230 24.4 6.5 26.5 1.25 

 

The highness of the plant measured before cutting the tip of the plant, resulting in the 

limits from 175 cm (6 bloomed flower ) to 245.cm (10 bloomed flower), while the first floor 

heightens from the ground resulting in limits from 23.5 to 27.5 cm. The distance between the 

third and three bloomed flower resulting with the limits 23.5 to 26.5 cm. The thickness of the 

stem results in thelimits 1.33 to 1.29 cm (Table 2). 
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Table 2. Biometric indikator of the tomato hybrid Juliet 

 

The highness of the plant measured before cutting the tip of the plant, resulting in the limits from 

152 cm (6 bloomed flower ) to 221.cm (10 bloomed flower), while the first floor heightens from 

the ground resulting in limits from 24.5 to 26.4 cm. 

 

Table 3. Biometric indikator of the tomato hybrid Amati 

 

Biometric indicators of fruit 

For the indicators of fruit we can distinguish: H-D Report which is connected to the shape of the 

fruit in which case we can see that its value is in the limits 0.70-0.85. Even in the number of 

cubicles, the shown differences are small. So the numbers of cubicles for all   in the study are in 

the values 3.5 to 5.0 where is shown a positive correlation in relation with the number of cubicles 

and average weight of fruits (Table 4). 

 

Table 4. Biometric indicators of fruits Better boy 

Variants Epicarp widht 

(mm) 

Number of 

fruits 

chamber 

Average weight 

of fruits (gr) 

Ratio H-D 

6 floor 0.65 mm 5 187.5 gr 0.7 

8 floor 0.55 mm 4 182.5 0.85 

10 floor 0.45 mm 4 177.5 gr 0.82 

 

Table 5.Biometric indicators  Juliet 

 

Variants Height plant 

(cm) 

Hight of fist 

floor (cm) 

Nuber 

leaves fisrt 

blooming 

Distance 

between 

blooming I-III 

Diameter of 

stem (cm) 

6  floor 175 26.5 6.7 20.5 1.33 

8  floor 173 25.5 5.4 22,3 1.36 

10  floor 245 23.4 6.2 22.4 1.29 

Variants Height 

plant (cm) 

Hight of fist 

floor (cm) 

Nuber 

leaves fisrt 

blooming 

Distance 

between 

blooming I-

III 

Diameter of 

stem (cm) 

6  floor 152 24.5 6.1 21.5 1.56 

8  floor 154 22.5 5.2 24,5 1.37 

10  floor 221 26.4 6.2 23.5 1.28 

Variants Epicarp 

widht (mm) 

Number of fruits 

chamber 

Average weight of 

fruits (gr) 

Ratio H-

D 

6 floor 0.60 mm 4 177.5 gr 0.85 

8 floor 0.51 mm 5 172.5 0.80 

10 floor 0.47 mm 4 178.5 gr 0.81 
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Regarding the thickness of epikarp it is shown that the values of this indicator are in the limits of 

0:45 - 0.65 mm, it appears that the differences between the hybrids are evident. In terms of 

average fruit weight, we can see a difference between the variants, so the highest weight is 

highlighted to the first variant respectively with 6 bloomed flowers (187.54 g). 

 

1)                                                                                   2) 

 

  
 

Graphic 1,2. Total yeld ton/ ha according the cultivar, year cultivation 2015/2016; 
          Average weight of fruits (gr) during vegetation, greenhaouse in Kosovo,2015/2016  

             
 

General productivity for six harvest periods t /ha 

 

From Graphics 2, we can notice that that highest productivity is realized to the three variant (10 

bloomed flowers) and that 170 t / ha, for Julet cultivar, while the lowest for Amati F1 152 t / ha 

and Batter boy with 161 t / ha. 

 

 

CONCLUSIONS 

 

Tomato is one of the most important and profitable vegetable crops in Kosovo. It is planted in 

the area over 2000 ha. Tomato fruits are consumed fresh in salads or cooked in sauces, soup and 

meat or fish dishes. They can be processed into purees, juices and ketchup. 

Protected environments (greenhouses) are one of the most active forms of human activities in 

agriculture, taken into account the financial investment and human technologies addressed by it.  

The hybrid Amati F1, with 6 and 8 bloomed flowers results with early maturity and the best price 

in the market, but the production average is lower in comparison with other bloomed flowers. 

The highness of the plant measured before cutting the tip of the plant, resulting in the limits from 

155 cm (6 bloomed flower) to 253.cm (10 bloomed flower). In terms of average fruit weight, we 

can see a difference between the variants, so the highest weight is highlighted to the first variant 

respectively with 6 bloomed flowers . 
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Abstract. Milk is a complex food product, with a high nutritional value. Milk produced from 

healthy cow is considered to be sterile, even though this is highly dependent on the environment 

of farm. Milk is processed to bring a cured with extend shelf life product. Pasteurization, is a 

curing process for milk based on thermal treatment, this process mostly inhibit the microbial 

growth but it does not destroy total microorganisms. Consequently, its shelf life is dependent on 

the storage parameters as temperature and time. Hence, the aim of our study was to analyze and 

prove indication of temperature and time by using statistical method called Response Surface 

Methodology (RSM). Experiments are designed with to independent variable temperature and 

time while as dependent variable is considered the total number of microorganisms (standard 

plate count). Results showed that storage temperature is the main factor that can extend the shelf 

life of the product, while for the predication of the shelf life of the product by using build equation 

by RSM, remains to be seen in future studies. 

 

Keywords: Pasteurization, Milk, RSM, Temperature 

 

 

INTRODUCTION 

 

 

Milk is considered to be an excellent food that provides major nutritional requirements to man at 

any age [1]. Pasteurization of milk is a middle thermal treatment of raw milk which include 

treatment of milk between 72-63 oC for 15”-30’, respectively. After pasteurization process milk 

should be packed and storage in refrigerator temperature until it reaches to consummator table. 

Pasteurized milk is more preferred for consummation and kitchen than UHT milk, because shows 

less losses in nutritional value, less thermal changes in organoleptic characteristics [2]. 

Furthermore, extended shelf life pasteurized milk is favorite product now compared with the 

conventionally one, due to high request of the market for products with prolonged shelf life. 

There are several techniques for producing extended shelf life milk  high-heat treatment, high 

hydrostatic  pressure, pulsed electric fields and microfiltration or bactofugation [3].   

Microbial spoilage are responsible for food product losses, which has economical effect in food 

industry. Author Ranieri et al, reported that 20% of pasteurized milk produced in US is discarded 

for the reason of microbial spoilage. Bacillus and Paenibacillus reported to be problematic one, 

which cause spoilage of pasteurized milk. Accordingly to that, authors use real time PCR by 

specific TaqMan assay to identify psychrotolerant spore-forming of Paenibacillus spp. in raw 

and heat treated milk. Author reported that TaqMan assay make available to differentiate raw 

milk with the potential for lower post-pasteurization bacterial outgrowth [4]. 
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     Raw milk contamination from gram negative bacteria as result of poor hygienic practices in 

milking process and transport was reported by [5]. Although, in the same milk no gram negative 

bacteria was detected after pasteurization process. In contrast author Anderson et al [6] reported 

that majority of milk samples even though unexpired and pasteurized contained high levels of 

Enterobacter spp. and Escherichia coli, so they recommend that pasteurization process should 

be tested in each series for its effect.  

Most of the time storage temperature of pasteurized milk is found to be abused, a slight abuse of 

storage temperature around 7oC resulted with more than 105 CFU/ml  Bacillus  cereus   and about 

4% enterotoxin of B. cereus which could lead to foodborne illness while higher temperature of 

storage  brought higher percentage of contamination [7].   

A linear predictable model for Listeria  monocytogenes growth in pasteurized milk was built in 

studies [8] based on temperature and time during transportation, retail storage, and domestic 

storage. The build model predicted that in around 44% of the packed milk L. monocytogenes will 

grow until the time of consumption, they also concluded that decrease of the storage temperature 

for 2oC will extend the shelf life for two days more. Same group of researchers published another 

article about dynamic model for growth of L. monocytogenes in commercial pasteurized milk. 

Build model predicted results with less than 10% mistake which is a good results considering that 

there was no standardization of the samples during model building [9].  

 

 

MATERIALS AND METHODS 

Materials  

All materials that are used for medium preparation were from lab standard source, and all the 

work is done in aseptic way. 

Sampling  

Pasteurized commercial milk comes regularly to food markets every day in the morning. Milk 

that was used in this study was packed in the plastic bag of 1L.  The shelf life of the milk 

recommended by producer was 48h after the date of production which was printed in the bag. 

Samples were transport to the laboratory by cooler bag and storage to different temperatures for 

certain amount of time based in designed experiments. Each sample was analyzed for total 

number of colony and total number of coliforms. 

 

 Experiment design 

Response Surface Methodology was used to design experiments, based on the number of 

independent variables that will be treated. Temperature and time of storage were used as 

independent variable, while as dependent variable number of total colony formed and number of 

total coliform was analyzed. According to the number of independent variables of the study the 

number of experiments that will be performed are calculated as below: 

N=2*n+2n+n=2*2+22+2=10                                                  (1) 

Where, N- is number of experiments, n- is the number of independent variables. The highest 

values of experiments 53h-20oC, while the lowest ones are 20h-2oC for time and temperature 

respectively.  Below is given the table with the designed experiments which report for 4 star 

points, 4 factorial points and 2 center points [10]. 
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Table 1 Designed experiments with time and temperature of storage as independent variable 

No.  

experiments 

Storage time Storage temperature 

1 48 4 

2 24 4 

3 48 15 

4 24 15 

5 53 10 

6 20 10 

7 36 20 

8 36 2 

9 36 10 

10 36 10 

 

 Spread plate technique for Total number of colony and total coliform 

For determination of total number of colony  and total coliform spread plate technique was used 

as reported by [11]. Form each diluted sample 0.1ml were placed and spread in petri dish plate 

with Nutrient agar or Endo-Les agar-bose for total number of colony and total coliform, 

respectively. Samples were incubated at static incubator at 37oC for 48h. Samples are read and 

calculated by excel based on [10] for building a linear regression equation.  

 

 

 RESULTS 

Using RSM ten experiments were designed for two independent variables. Both, total number of 

colony and total coliform were measured in petri dish plate by spreading techniques. Moreover, 

to decrease the probability of any random error and make results more confident each sample is 

done in triplicate. Results shown below in Table 2, are average of each triplicate results. 

 

Table 2 Results for Total number of Colony and total coliform 

No. experiments Time Temperature Total number of 

colony cfu /ml 

Coliform 

cfu/ml 

1 48 4 29*102 0 

2 24 4 12*102 3*102 

3 48 15 10*104 0 

4 24 15 78*103 0 

5 53 10 664*104 0 

6 20 10 446*103 0 

7 36 20 48*104 0 

8 36 2 258*104 0 

9 36 10 17*102 0 

10 36 10 12*102 0 

 

R x64.3.3.3 free software was used to statistically analyze the data and also by the summarized 

data we build the equation where, as independent variable are time x1 and temperature x2 while 

cfu/ml is dependent variable written by yobs. Below are shown how the data are calculated and 

the results in R code. 
> model1<-lm(yobs~x1+x2) 

> summary(model1) 
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Call: 

lm(formula = yobs ~ x1 + x2) 

 

Residuals: 

     Min       1Q   Median       3Q      Max  

-2459032 -1022408  -116392   800773  4023868  

 

Coefficients: 

            Estimate Std. Error t value Pr(>|t|) 

(Intercept) -1824819    2624249  -0.695    0.509 

x1             93671      61730   1.517    0.173 

x2            -52359     122208  -0.428    0.681 

 

Residual standard error: 2067000 on 7 degrees of freedom 

Multiple R-squared:  0.2621,    Adjusted R-squared:  0.05124  

F-statistic: 1.243 on 2 and 7 DF, p-value: 0.3452 

Intercept and two partial regression coefficients for time and temperature were shown from 

software in column Estimate. The build model is shown below 

𝑦 = −182.48 ∗ 104 + 936.7 ∗ 102𝑥1 − 523.59 ∗ 102𝑥2                               (2) 

Using R software R2 statistic is calculate for the regression model build, which resulted to be 

only 0.26. In addition to analyze reliability of the data a logit model was analyzed, the build 

model did not bring any improvement, contrariwise the R2 statistic is even lower 0.081, data 

shown below. 
> model2<-lm(ylog~x1+x2) 

> summary(model2) 

 

Call: 

lm(formula = ylog ~ x1 + x2) 

 

Residuals: 

     Min       1Q   Median       3Q      Max  

-1.64920 -1.17497 -0.05734  1.07781  2.12325  

 

Coefficients: 

            Estimate Std. Error t value Pr(>|t|) 

(Intercept)  3.31923    1.97041   1.685    0.136 

x1           0.02386    0.04635   0.515    0.622 

x2           0.05500    0.09176   0.599    0.568 

 

Residual standard error: 1.552 on 7 degrees of freedom 

Multiple R-squared:  0.08189,   Adjusted R-squared:  -0.1804  

F-statistic: 0.3122 on 2 and 7 DF, p-value: 0.7415 

Moreover, making sure that the best fitting and/or adequate equation model is built for observed 

data a second order polynomial model is build. First, to build a second order model it is necessary 

to calculate 𝑥1
2, 𝑥2 

2  and 𝑥1𝑥2, below are calculated data in Table 3: 
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Table 3 Calculated parameters for second order polynomial model and total number of colony 

form observed data 

 

No. 

experiments 

𝑥1 𝑥2 𝑥1
2 𝑥2

2 𝑥1𝑥2 Total 

number of 

colony cfu 

/ml 

1 48 4 2304 16 192 29*102 

2 24 4 576 16 96 12*102 

3 48 15 2304 225 720 10*104 

4 24 15 576 225 360 78*103 

5 53 10 2809 100 530 664*104 

6 20 10 400 100 200 446*103 

7 36 20 1296 400 720 48*104 

8 36 2 1296 4 72 258*104 

9 36 10 1296 100 360 17*102 

10 36 10 1296 100 360 12*102 

 
> model3<-lm(y~X1+X2+x1x1+x2x2+x1x2) 

> summary(model3) 

 

Call: 

lm(formula = y ~ X1 + X2 + x1x1 + x2x2 + x1x2) 

 

Residuals: 

       1        2        3        4        5        6        7        

8        9  

-2608878  -699220 -2078944   212645  2766047  -212010   453401  1

881389   143035  

      10  

  142535  

 

Coefficients: 

            Estimate Std. Error t value Pr(>|t|) 

(Intercept)  9634265   13143189   0.733    0.504 

X1           -550787     630239  -0.874    0.431 

X2           -241034     885796  -0.272    0.799 

x1x1            8671       8284   1.047    0.354 

x2x2            6766      27720   0.244    0.819 

x1x2            1524      18187   0.084    0.937 

 

Residual standard error: 2405000 on 4 degrees of freedom 

Multiple R-squared:  0.4288, Adjusted R-squared:  -0.2852  

F-statistic: 0.6005 on 5 and 4 DF, p-value: 0.7077 

In the same way as showed above are calculated intercept and partial regression coefficients for 

the second order polynomial model shown in equation 2.𝑦 = 963.43 ∗ 104 − 550 ∗ 103𝑥1 −
241.03 ∗ 103𝑥2 + 8671𝑥1

2 + 6765𝑥2
2 + 1523𝑥1𝑥2 

 

Likewise to the linear regression model, also for the second order model R2 statistic is calculated. 

A brief enhancement by building secondary order model, R2 statistic resulted to 0.4 which is 

slightly increase, logit value is analyzed again here but it did not resulted in any improvement  

the R2 was only 0.37. 
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> model4<-lm(y.log~X1+X2+x1x1+x2x2+x1x2) 

> summary(model4) 

 

Call: 

lm(formula = y.log ~ X1 + X2 + x1x1 + x2x2 + x1x2) 

 

Residuals: 

       1        2        3        4        5        6        

7        8        9  

-1.71154 -1.49851 -0.27052 -0.01488  1.05763  0.77222 -0.

11094  2.09049 -0.08134  

      10  

-0.23261  

 

Coefficients: 

              Estimate Std. Error t value Pr(>|t|) 

(Intercept) 13.4763469  9.2268276   1.461    0.218 

X1          -0.4998747  0.4424427  -1.130    0.322 

X2          -0.3439072  0.6218495  -0.553    0.610 

x1x1         0.0073367  0.0058154   1.262    0.276 

x2x2         0.0207893  0.0194603   1.068    0.346 

x1x2        -0.0008815  0.0127674  -0.069    0.948 

 

Residual standard error: 1.689 on 4 degrees of freedom 

Multiple R-squared:  0.3787, Adjusted R-squared:  -0.397

8  

F-statistic: 0.4877 on 5 and 4 DF,  p-value: 0.7746 

 

 

 Discussion of the results  

The microbiological analysis performed on the pasteurized milk samples reviled several 

important information about raw milk quality, hygiene of producing process, safety and shelf life 

of milk. First, coliform results will be discussed, which presence in milk is considered as 

indication of low hygiene in farm environment, lacto fridge and/or during the producing process 

[12]. From ten samples designed with triplicate data, only one sample resulted with presence of 

coliform, Table 2. Indicating that in general the hygiene of milk production process was 

acceptable and there was no problem with milk transport hygiene, even though microbiological 

criteria for coliform bacteria are so strict [13, 14], absence of this microorganisms in 25ml in 

pasteurized product ready for consummation is required from standard.  

On the other hand, for total number of colonies formed  in Nutrient Agar  the criteria are more 

tolerant [14] not to exceed 50000cfu/ml. From ten designed experiments this criteria is not 

exceeded only by 4 samples, always we should consider that storage conditions are modified 

based on the design. By using R software two models are prepared based on the observed data. 

Linear regression model reliability was so low, the R square statistic resulted only 0.26. 

Consequently we cannot relay in this equation to predict the growth of the microorganisms. This 

model is built only in two independent variable temperature and time while in the work of Obeso 

et al initial bacterial contamination was as additional parameter which in their case contributed 

significantly to the first model predication for Staphylococcus growth in pasteurized milk. 

Moreover, to check for any improvement in the model second order model was used. The build 
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model was slightly more reliable than linear model with R square statistic 0.42, nevertheless this 

R2 is not enough for a model this can be noticed in residual data in both linear and second order 

polynomial model. Additionally, for both linear and second order polynomial a logit analysis was 

done, but it did not bring any improvement to reliability of the build model. In this case to design 

a model that can predict the shelf life for pasteurized milk it is necessary to consider other 

parameters like initial number of microorganisms before the incubation start, which will increase 

number of designed experiments also. If we analyze the data separately from the designed 

experiments two first experiments in table 2, storage in temperature that is recomended by 

producer 4oC, for both 24 and 48 hours resulted acceptable, colony number formed was less than 

50000cfu/ml requested by standard for pasteurized milk. Interestingly, the sample that was stored 

at 2oC for which was expected to have less number of microorganisms grown resulted with a high 

number of microorganisms, this prove that initial number of microorganisms is necessary.  

CONCLUSIONS 

In the present study, RSM methodology was used to design experiments for pasteurized milk 

analyzing for total colony formed and total coliform isolation. Temperature and time were used 

as independents factor during the incubation, form results by using R software two models linear 

and second order are built to predict total number of colony formed. Both built models resulted 

unreliable to predict growth the residual was so high. Therefore, based on the results and 

literature, to build a reliable model is necessary to add as independent parameter the initial 

number of microorganisms and to increase the number of experiments designed. 
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Abstract: In this study it is included a sample of the Presevo population and villages of 3771 

individuals. During family interviews, we encountered cases in women with hemophilia and men 

with hemophiliacs. Predicting that X-sex chromosome is inactive we did not have the case that 

females are hemophilic. By doing the genealogical analysis of these families, we will present the 

thoughts about the role of Bari's body when it comes to hemophilia.  

The genealogical method can be used especially in cases of monogenic inheritance. Considering 

that if the X chromosome is inactive in women then the dose of the chromosome is equal to the 

male sex. For this reason, likely to get sick of hemophilia would be equal, but in reality this does 

not stand. So with this study we will give our thoughts about the Bar’s body or the gender 

heterochromatin regarding the dilemma of this case. 

 

Keywords: Kromosom X, Barr body, hamophyli, genealogy. 

 

 

INTERDUCTION  

Bari and Bertram in 1949 observed that X chromosome inactivated at embryo stage at implant 

time at the end of the first week of pregnancy. This chromosome is accumulated in a cluster in 

which the genes in it are thought to be inactive and this chromosome is called Bari's body. 

With this paper, the effect of "sex inactivated" X chromosome in the cases of individuals with 

related diseases for this X chromosome is studied. Based on the cases we are going to present; 

will we clarify that chromosome as the body of Bari has an impact on inheritance or has no 

influence? We present this phenomenon in the dilemma because only males are sick with 

hemophilia, while women are not based on data obtained from the four-generation population-

generated genealogy study in which hemophilic cases appear. 

 

 

MATERIAL AND METHOD 

For this work as a part of the PhD thesis, the material was taken from the human population in 

the Presevo municipality where 3771 individuals are involved, including 1727 individuals from 

Presevo and 2044 individual villages. During the interview method for haemophilists we have 

had cases of sick boys and women carrying haemophilia but not diseased. To accumulate the 

material, we combine the method of interview with the method of coding genealogical digit. 

Using genealogy coding we have been able to convey inherited diseases like hemophilia and 

other cases.  We have assembled the material gathered in the form of a questionnaire in different 

families without making any selections of them. And all of the cases have been marked in the 

tables prepared at the excel computer. 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwiSkcr82YvWAhVE2RoKHYx7CqYQFghcMAI&url=https%3A%2F%2Fwww.facebook.com%2FUniversitetiUBT%2F&usg=AFQjCNHzlSd3nH7ZiBD4eyXlQ5stjBXf3Q
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Also in the drawings we made genealogy in cases where we encountered hemophiliaus disease 

and then genealogy was worked with the genealogy program prepared by S.Vezi-Tirana 

specializing in genealogical programming. During interviews we can find cases in other villages 

where they were married by families with hemophilia. But in all cases investigating we did not 

encounter sick women. Drawing on all these occasions we will give some thoughts about the 

activity of the burial of Bari 

 

 

RESULTS AND DISCUSSIONS 

 

The material received from the interviews in three settlements we have managed to include 97 

families. 

By tracking the visibility of the traits across the generations we have come to observe the cases 

of families with hemophilia. These cases were present in 7 families but we analyzed in detail 

three of them. Based on the analysis we found that hemophilia was evident in these families. 

From this study we can emphasize that women though based on scientific thoughts have a sexual 

chromosome X and the other is inactive inactive, are not hemophilic like males and this brings 

us to a doubt about the activity of the bourgeois Bari. But analyzing the cases we did not have 

any sick women even though they are on the same dose of X chromosome as men. 

From this it is understood that the "inactive" chromosome Heterocyclic or Barr body only in 

morphological view differs from other sexous chromosome having the form (X), if it is functional 

and with its own genetic radiation contributes to enzymatic processes and hence inhibits enzyme 

pathogens in female sex. This is confirmed by the fact that if females find hemophilic occur in 

both sex chromosomes X women will be sick. Therefore, there is no dilemma that 

heterochromatin or body barr is partially active but only in shape varies and captures the 

appearance of a nucleus in the nucleus. 

  

 

Fig.1. Heterochromatina 

 

In this family we had a case of hemophiliaus where the individual number III8 of the female 

gender is the carrier of hemophilia, but not sick. So it is not possible to say that the mutation of 

this disease has occurred in the body of Bari and not in the sex X chromosome. Also the same 

case is in the IV10 generation where we have sick hemophilic (dead) son and two sisters in 

generation IV14 and IV15 as haemophilic carriers, the subconscious that finds mutation is found 

in the body of Bari or in the X chromosome. From female IV14 we have a boy with hemophilia 
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V9 and from her sister IV15 sibarthe to hemophilia we have two brothers V11 immortal while 

the V12 is weed. 

This is confirmed by the fact that female III8 in her marriage has a hemophilic boy IV10 and a 

healthy IV12 and two girls carrying haemophilia (IV14 and IV15). 

 

a) Genealogical analysis of hemophiliac disease 

 

 

 
Fig.2. Genealogy of hemophilia 

 

b) Analysis of laboratory results 
 

From laboratory analysis at the Nis Health Institute, two brothers and their cousins from their 

mothers have hemophilia A-type A blood-negative A-Rh. Apparently factor VIII in three cases 

has a deficiency in the brothers: 1.7% and the other 1.5% of the action, while the cousin 2%. The 

results of three cases with hemophilia are presented in Table 1. 

In the three cases it is about mutation of intron 22 in Xq28 region of chromosome X. 

 

Table 1. Laboratory, biochemical and genetic results of haemophilists 
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Three cases with 

hemophilia 

Biochemical and 

genetic results 

The first 

individual (first 

brother) 

The second 

person (second 

brother) 

The third person, 

the cousin of the 

two brothers 

Type of 

hemophilia 

Hemophilia 

type A 

Hemophilia type 

A 

Hemophilia type 

A 

Blood group A, Rh negative A,Rh negative A,Rh negative 

Factor VIII level 1.7% ( 

Preferably 50-

150%) 

1.5% ( 

Preferably 50-

150%) 

2% ( Preferably 

50-150%) 

Factor I level 338,5%   338%   339%  

Factor IX level 91,5%   91%   91%  

Factor XI level 82.8% 83%   83%  

Fibrinogen 4.01%   4% 4%  

Genotype ccddee ccddee ccddee 

Intron 22 Region Xq28 Region Xq28 Region Xq28 

 

Therefore, we can conclude that the inheritance of these factors is done with a high and 

independent genetic stability without any factor VIII interference resulting from mutation in 

intron 22 in Xq28 region of chromosome X. So we conclude that the other factors analyzed in 

this study have not changed from the mutation of the gene that induces hemophilia. 

In these cases, we can say that the mutation of the hemophilic gene does not represent any 

correlation with factors I, IX, XI and fibrinogen, while there are signs with the blood group and 

the rhesus factor, therefore a genealogical and molecular research should be performed. 

 

Conclusions 
 

1. By analyzing the genealogy tree or the genetic tree it is clearly seen that only 

masculine is affected by hemophilia, while the female gender is a carrier, but heterozygous is 

not ill. By this we certify that the so-called inactive chromosome Heterocchromatin or the body 

of Bari is not completely inactive, but in these cases it is self-evident that it is functional 

forming blood clotting enzymes. 

2. Regardless of who and what happens X inactivation, however, activity in the 

formation of the encoding enzyme is active.So it just seems to be ineffective but in reality the 

genius works when it comes to the disease.The hemophilic source is female with a number 8 

strain of generation III that has undergone intron mutation 22 in Xq28 region of chromosome 

X. 

3. Analyzing genealogy of families, we can conclude that it comes to a new mutation for 

hemophilia. 

4. Factor VIII level of action in three cases is very low: 1.7%; 1.5% and 2% compared 

to the preferred value, (50-150%). 

5. Also Bari's body may be partially inactive, but it is completely safe. 

6. In the early stage, at the end of the first week of pregnancy, before implantation of the 

embryo in the uterus occurs the morphological change, the inactivation of the X chromosome 

originating from the sperm, and this proves that their father was not hemophilic and the body of 

Bari is non-carrier of hemophilia in these three cases, but the mother was carriers but not sick. 

7. As a solution to this problem, evolution has determined that women always modify 

an X chromosome, because the space in the nucleus is not inactive completely. And this is 

accomplished precisely by DNA methylation in histone on a X chromosome of the father who 

is subject to the egg cell's egg-like factor because it does not find fit in another cell that has a 

completely different opposite to where it came from. And due to the action of the cytoplasm 
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and cellular enzymes of the chromosome X egg cell from the father undergoes a condensation 

in the body of Bari. 
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and Black Seeds Oil 
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Abstract. We investigated to emphasize the physico-chemical properties of these three 

compounds: ginger oil, bee wax and black seeds oil. After the determination we have come to 

the conclusion that for the ginger oil the values of the acid number, iodine number, soap and ester 

number have not changed from the standard values that are allowed. Therefore we conclude that 

this oil is healthy to be used in our daily diets. The bee wax after undergoing the necessary testing 

has showed that these chemical values, iodine number, soap and ester number have been deviated 

from the allowed standard values. However the acid number was the same as the allowed standard 

values. When it comes to black seeds oil experiments have given values within the allowed 

standards for the saponification and iodine number whereas for the acid and ester numbers the 

obtained values exceed the allowed values because the oil was expired. 

 

Keywords: ginger oil, bee wax, black seeds oil, physico-chemical properties. 

 

 

INTRODUCTION 

 

The vegetable oils are varied. Almost from most plants, essential oils are obtained thanks to the 

latest technology. The vegetable oils that can be mentioned and can be found in the Albanian 

market are: black seedlings, hazelnuts, ginger, cardamom, caraway, watermelon, squash, tomato 

seed, grape seed, garlic, grapefruit, lime, pink, propolis, chamomile, cinnamon, aloe vera, mentes, 

eucalyptus, sweet almonds, etc. 

Each of these oils has its specifics and is recommended in certain diseases. They have a wide use, 

are useful and are recommended to be used because they have very little side effects. One of the 

most important herbs is black seed oil. 

Black seeds oil, ginger oil and bee wax are Hemani products. Hemani company is one of the 

world's most popular companies in the field of production and distribution of products of plant 

origin. Its mission is to get the product in the most natural way, without affecting its natural 

values. 

According to its official website, all products are manufactured according to ISO 9001, 14001 

and 18001 certification standards. 

Production technology is in the cold pressure. According to this technology, the obtained product 

fully retains the health values and nutritional ingredients, because the processing is not subject to 

high temperatures that destroys a part of the components. 

The products are 100% natural, contain no chemicals, no additives, no preservatives, no refined 

and no flavoring. 

 

mailto:arleta.rifati@uni-pr.edu
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Figure 1. Ginger oil, black seeds oil and bee wax (propolis oil). 

 

Ginger oil contains unstable oils, one of the most important of which is gingerol, which is useful 

for Reynaud syndrome (when the fingertips or legs become drowsy, cold and numb), serves as a 

stimulant for activity sexual, eliminates parasites, treats the ulcer and cleanses the spine. It is also 

useful in cases of dizziness, vomiting in pregnant women, memory strengthening, and lowering 

blood sugar levels. It has a yellow color and a heavy aroma. 

 

Black seeds oil (Nigela Sativa) has a vast use of around 2,500 years and traces of its use have 

been found in ancient Greek and Egyptian civilizations. Today, black seed oil is considered a 

universal and extraordinary remedy for wellbeing. 

Black seed oil has great effects, especially on diseases that stem from the weakness and 

inefficiency of the immune system. 

From modern medicine it is claimed that this type of oil has curative properties for illnesses such 

as AIDS or tumor diseases. The black seed oil has a yellowish brown color and a heavy aroma. 

 

Bee wax is an amazing substance produced by bees - female and this is commonly used to reduce 

cholesterol and relieve pain. It is also used for swelling and inflammation, and of course, it helps 

in the production of various forms of raw honey. 

A study explored the antibacterial capabilities of the bee wax in the mouth, which apparently is 

a highly effective anti-microbial and found it to be significantly more powerful in eliminating 

certain microbes than calcium. Natural wax varies in color from almost white to light brown, but 

the perfect color is like the color of lemon, it has a wonderful and sweet flavor. It also has tastes 

like honey. 

 

 

METHODOLOGY 

 
We have used the titration method to determine the physical properties of our oils. The method 

is based on the digestion of our oils in the appropriate solvent and then titration with acids or 

bases depending on the properties being determined. Then the value was calculated based on the 

given formulas. After which we compared obtained experimental values with standard values. 

The boiling points are defined by the simple method of heating the oil to boiling point. 

 
Determination of the Iodine Number of Oils  

Reagents and tools: 

 

 Oil or fat; 

 Chloroform; 
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 Hubel's Reagents; 

 Potassium iodide, KI, 50 g / 500 mL distilled water; 

 Sodium thiosulfate,  Na2S2O3, 12.409 g/500 mL  of distilled water; 

 Erlenmeyer of 250-300 ml with shingle cap, brews, pipettes; 

 Starch  1%. 

 

Calculation of iodine number: 

 

Iodine number = 
(a−b )x f x 0.01269 x 100 

A
 

 

 

 a - mL spent on  Na2S2O3, for titration of the test assay; 

 b - mL of spent Na2S2O3, for titration of the test; 

 f - the factor of 0.1 mol / L of Na2S2O3, (1.006); 

 0.01269 - the conversion coefficient of mL of spent Na2S2O3, in grams for iodine. This 

means that 1 mL of 0.1 M solution of Na2S2O3, is equivalent to 0.01269 g iodine; 

 A - the amount of oil measured; 

 100 - multiplies by 100, to estimate how much iodine is associated with 100 g of fat. 

 

 

 

 

Determination of the Acidic Number of Oils  

 

Reagents and tools: 

 

 Oils or fat; 

 Neutral mixture in ratio 1: 1 (ethanol C₂H₅OH and ether C₂H₅OC₂H₅); 

 Phenolphthalein indicator, C₂₀H₁₄O₄, 100g / L (ethanol solution); 

 Hydroxide Potassium, 0.1 mol / L; 

 Erlenmeyer, Barrels, Pipettes, Scales, Funnels, Droppers. 

 

Calculation of the acidic number: 

 

Acidic number  =  
a x f x 5.61  

A
 

 

 a - ml spent on 0.1 mol / L KOH for titration of the test; 

 f - the KOH solution factor (0.98); 

 5.61- conversion coefficient of mL of KOH consumed in mg KOH (1 mL of 0.1 mol / L KOH 

contains 5.6 mg KOH); 

 A - the amount of oil to be measured. 
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Determination of the Saponification Number of Oils  

 

 
Reagents and tools: 

 

 Oils or fat; 

 Potassium hydroxide KOH 0.5 mol / L (alcoholic solution at 95% ethanol); 

 0.5 mol / L hydrochloric acid HCl (500 mL); 

 Phenolphthalein indicator, C₂₀H₁₄O₄, 100 g / L (alcoholic tincture); 

 Erlenmeyer 250 mL, Barrel, Vertical Condenser, Water Bath, Pipette. 

 

Calculation of saponification number: 

 

Saponification number = 
(a−b  )x f x 28.05 

A
 

 

 a - mL of 0.5 M HCl for titration of the test assay; 

 B-mL of spent HCl for titration of the test; 

 f - factors of HCl (0.988); 

 A - the amount of oil measured. 

 

Determination of the Esterification Number of Oils 

The esterification number is calculated by calculating the difference between the saponification 

number and the acidic number. 

esterification number = saponification number - acid number 

RESULTS AND DISCUSSION 

Table 4. Experimental data of boiling points. 

 

 BOILING POINTS 

BEE WAX 107 °C 

GINGER OIL 221 °C 

BLACK SEEDS OIL 254 °C 

 

Table 5. Experimental data.  

 

 IODINE 

NUMBER  

ACIDIC 

NUMBER 

SAPONIFICATION 

NUMBER 

ESTERIFICATION 

NUMBER 

BEE WAX 292.346 1.467 80.37 78.903 

GINGER OIL 90.64 2.0159 162.12 160.1041 

BLACK SEEDS 

OIL 

128.94 21.075 191.22 170.145
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Table 6. Standard data. 

 

 IODINE 

NUMBER  

ACIDIC 

NUMBER 

SAPONIFICATION 

NUMBER 

ESTERIFICATION 

NUMBER 

BEE WAX 120-185 0.9-1.1 188-194 178.9 

GINGER OIL 87.6 +/-0.1 1.9 +/- 0.1 150-190 148.1-188.1 

BLACK 

SEEDS OIL 

110-125 0.6 183-195 182.4-194.4 

 

In Table 2 are presented the experimental oil data after the analyzes are made while in Table 3 

the data by literature. From this we can conclude that: 

 

For bee wax, the values obtained by the experiments have given values within the allowed 

standards for the acid number, while the iodine number, saponification, and esterification number 

have deviation. 

For ginger oil the values gained by the experiments have given values within the allowed 

standards for the acid, saponification and ester number, whereas the iodine number has deviation. 

For black seed oil the values gained by the experiments have given values within the allowed 

standards for the saponification and iodine number whereas for the acid and ester numbers the 

obtained values exceed the allowed values. 

 

 
 

Figure 2. Experimental and standard data for iodine number. 
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Figure 3. Experimental and standard data dor acidic number. 

 

 
   

Figure 4. Experimental and standard data for saponification number. 

 

 
 

 

Figure 5. Experimental and standard data for esterification number. 
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Abstract: The aim of the paper is to analyze some drinking water samples for some companies 

such as: Rugova- Water, Good- Water and Water of Alps. The parameters we have focused on 

determining are: pH, electrical permeability, KMnO4 expense, chloride ions, dissolved oxygen 

in the water and oxygen saturation. Samples are taken at the sales’ point and we intend to check 

the quality of drinking water at those retailers, where we have frequent attendance of citizens. 

From the results achieved we can conclude that there is no overrun of norms in accordance with 

World Health Organization (WHO) standards and the European Union (EU). 

Practical work was carried out near the Laboratory of Food Science and Technology at UBT, 

applying instrumental and volumetric techniques for determination. 

 

Key words: Water Quality, Citizens Health, Chemical-Physycal parameters. 

 

 

INTRODUCTION  

 
Drinking water is a tremendous asset for our country and the assessment of their chemical and 

chemical quality is of particular importance. Despite the studies so far conducted to assess the 

quality of drinking water in the Kosovo Markets, there are still shortcomings related mainly to 

the limited number of measured chemical and physical parameters.15  

It is an integral part of the organism of every living thing. Water covers about ¾ of the land 

surface. In the human body on average 57-66% is found. Water in the organization of man and 

in all living organisms has a special physiological function. It keeps life by enabling bio-chemical 

functions of cells in living organisms. When decreasing the amount of water in the body, comes 

the disturbance of vital functions, while water loss of up to 20% causes death. In adult humans, 

the daily water requirement is 35 g / kg of body weight, which man receives through drinking 

water and restrained in food. 16 

In addition, man needs water for hygiene, food preparation, daily life. According to the degree 

of civilization, climatic and geological conditions, the need for this type of water is from several 

liters to over 1000 L/day for person.17 

                                                                 
15 Aliu Suzana: Environmental pollution of chemical nature in Lake Ohrid” Toxicological 

parameters in food chain. Lambert Academic Publishing. Saarbrucken Germany 2010. Amazon 

DistributionGmbH, Leipzig.Printed in USA and Uk. 
16 B. Hart; T. Hines; Trace Elements in rivers. in “Trace Elements in Natural Waters” ; Salbu, 

B. Steinnes, E. eds CRC, Press, Boca Raton, Ann Arbor, London, Tokyo. 1995. pp. 203 –221. 
17 J. Hong; W. Calmano; U. Foerstner; Interstitial Waters. In. “ Trace Elements in Natural 

Waters, “ Salbu, B., Steinnes, E. eds. CRC Press, Boca Raton, Ann Arbor,  
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Water is an important constituent component in other living organisms as in plants and animals, 

while entering into a large number of minerals. In special foodstuffs is found in large percentage 

and therefore they are easily broken. Water is also inevitable in the economy. Inevitable is in 

many technological processes, from which steam is gained as a driving force in thermal machines, 

is needed as a raw material for the production of many products in different types of industry. In 

the hydropower plant, the mechanical energy of the water mass is transformed into electricity, 

which is used in the industry, in the hydrosystem18 

In different foods, the percentage of water is different, as shown in Table 1 

 

Table 1. Water content in some food products 

Name Water (%) Name       Water (%) 

Green Salad 91-95 Boiled potatoes 76 

Cucumber 91-95 Kumbulla 77 

Tomatoes 98 Boiled Egg 72 

Watermelon 90 Boiled Rice 75 

Spinach 90 liver 72 

Peach 86 Mish viçi 71 

Apple 82 Mish delje 54 

 

 

MATERIAL AND METHODS 

 

Company water samples such as: Rugove Water, Good Water and Alps Water have been taken 

to those sale points with greater attendance of citizens. 

For sampling, they received 2 dm3 of water and were sent to the Laboratory of  UBT-Lipjan. 

Analyzing parameters were: water temperature, pH value, electrical conductivity, permanganate 

chemical consumption, chloride ions, dissolved oxygen in the water and oxygen saturation. 

During the experiment were used pure chemicals f.a. from "Merck" and "Kemika" manufacturers. 

Practical work was carried out near the Laboratory of Food Science and Technology, near UBT, 

Lipjan, applying instrumental and volumetric techniques for designation.19 20 

 

 

                                                                 

 
18 Božo Dalmacija (redactor), Kontrola kvaliteta voda, Univerzitet u Novom Sadu, Institut za 

Hemiju, Kadetra za hemijsku tehnologiju i zashtitu životne sredine, 15-17, 253.  (2001). 
19 Çullaj Allqi , Kimia e Mjedisit, Fakulteti i Shkencave Natyrore, 

Universiteti i Tiranës, SHB ,,Libri Universitar” , Tiranë, (2003).  

20 R. Hecky; The eutrofication of Lake Victoria. Verh. Internat. Verein. 

Limnol. 1993. Vol. 25 pp. 39 – 48. 
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PRESENTING EXPERIMENTAL RESULTS 

Obtained during the next experimental work the results will be presented in tabelar form. 

 

Table 2. Determination of fisico-chemichal parameters at  Good- Water. 

 

Table 3. Determination of fisico-chemichal parameters at  Water of Alps.  

 

 
Table 4. Determination of fisico-chemichal parameters at  Rugova- Water. 
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Table 5. Determination of fisico-chemichal parameters at  Rugova- Water - UBT-Lipjan. 

 

 

 

In order to have a better visual approach, the results presented above in tabular form will also 

appear in figure form. 

 

 

 
 

 

Fig 1. Determination of fisico-chemichal parameters at  Good- Water . 
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Fig 2. Determination of fisico-chemichal parameters at Water of Alps.   
 

 
 

Fig. 3 -  Determination of fisico-chemichal parameters at  Rugova- Water.   
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Fig. 4 -Determination of fisico-chemichal parameters at  Rugova- Water - UBT-Lipjan 

 

DISCUSSION OF RESULTS 

 

From the analyzed results for the water companies Rugove Water, Good Water and Alveo Water, 

it is seen that the registered pH varies from 6.54 to 7.23, for Good Water, while electrical 

permeability varies from 10 to 16.2 μS / cm, while the Potassium permanganate ranges from 7.74 

to 10.2 mg dm-3, chlorine ions 8.86 to 14.64 mg dm-3 and oxygen saturation from 83.4 to 89.3, 

dissolved oxygen in the water 6.71 to 7.64. 

For alpine water, the maximum pH value was recorded 7.26, while the potassium permanganate 

expended 13.43 mg dm-3, where it is the highest recorded value. Other parameters have also 

resulted within standards. 

 

 

CONCLUSIONS 

Based on the results obtained during our work and by comparing them with the table below we 

can conclude that: 

Tab. 6 - Classification of quality aquatic ecosystems UNECE (content, mg / l) 

Category Ptotal NO3
- Dissolved O2  BOD5 1. COD NH4

+ 

 Quality  I <10 <5 >7 <3 <3 <0.1 

Quality    II 10-25 5-25 7-6 3-5 3-10 0.1-0.5 

Quality   III 25-50 25-50 6-4 5-9 10-20 0.5-2 

Quality   IV 50-125 50-80 4-3 9-15 20-30 2-8 

Quality    V >125 >80 <3 >15 >30 >8 

 

 

 Based on the analyzed samples of the above results : Good water, Alps and Rugova water, these 
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exceed the norms of the Union European and Republic of Kosovo standards for drinking water.21 

22 
 Based on the fact that water is of special importance for the life of the population, it is necessary 

that the analysis of the samples of water of good water, water of the Alps, Rugove Water, 

including all the other waters traded in Kosovo, should be fulfilled with additional analyzes such 

as: 

 radiological parameters,  

 parasitological parameters and those parameters to be determined by accredited methods by 

relevant institutions. 
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Abstract. The quality of baking products is dependent on wheat respectively flour. During the 

grinding process there are produced many types of flour which can be divided into different types 

according to the mineral content. The typical flour for making bread is from the type 500 flour 

so its quality has a special place in the industry of bread production. 

From the results that we have gotten we can see that the humidity level of the flour is in between 

the allowed boundaries at 13.238±1.08%, the acidity degree is also in between the allowed 

boundaries at 1.765±0.087%, the mineral matter content is characteristic to the type 500 flour at 

0.48±0.02 of which we have iron at 40.49±14.67%. The proteins as a key factor to the baking 

technology are at a lower content at 11.016±0.33% but the content of wet gluten is at an average 

of 25.675±0.47%, also the sediment value as a factor on bread quality is at an average of 

35.85±1.5cm3.  

 

Keywords: type 500 flour, proteins, mineral maters, wet gluten. 

 

 

INTRODUCTION 

With the ever increasing nutritional needs, related to the food chain, nowadays the cereals play 

an important role as a food, whereby over 50% of daily energy is obtained from cereals. The 

latter represent the main source of carbohydrates, of fibers, of vitamin B, mineral salts, such is 

potassium, iron, phosphorus and calcium. The content of the vitamins and minerals is higher 

when the wheat is used wholly. The proteins are represented in a small biological value due to 

the lack of essential amino acids and they have a poor content of fat [1]. 

The wheat is the most widespread crop in the world. With the bread which is obtained from the 

flour of wheat one feeds around 70% of the world population, given that, based on the caloric 

content, the bread obtained from wheat is much higher in calories than that obtained from other 

cereals. Therefore, one kilogram of wheat bread contains 2000-2500 calories, whereas the rye 

bread contains only 1800 calories [2]. 

In the past, in Kosovo, the wheat was cultivated in around 100 000 ha, or 30-35% of the entire 

surface with cereals, whereas nowadays in 70 000 ha. The wheat yield in 1980 was 3000 kg/ha, 

in 2001 with over 3000 kg/ha and it was mostly cultivated in Kosovo Plain, in the fields of 

Drenica, in Llap, Anamorava and in Dukagjin. In 1980 one produced over 250 000 tons of wheat 

and it met the needs of population of Kosovo with 65% of wheat. Nowadays one produces less, 

whereas the needs have increased with the increase of number of population, so the wheat is 

imported from other countries. In recent years the import was as follows: year 2009 – 87.989 

tons, year 2010 – 92.430 tons, year 2011 – 95.286 tons, year 2012 – 97.232 tons [3].  

Based on the data on import in the market of Kosovo, Serbia takes the first place where one 

imports the wheat from. The values of the imported wheat from Serbia are higher compared to 

the values from other countries where Kosovo imports the wheat from. Only in year 2011, as a 
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result of the reciprocity measures, the percentage of the imported wheat from Serbia was almost 

halved, whereas in the following years, this percentage was continuously increased. After Serbia, 

the other countries where Kosovo imports its wheat from are Hungary, Bulgaria, Croatia and 

Russia [4]. 

As its main content of the bread, the flour plays a vital role in the confectionary products and its 

production from the milling represents one of the first and most important industrial operations 

[5]. Therefore, based on the fact that the process of milling is a complicated and costly process, 

a part of the producers and the traders import flour instead of wheat.  

The baking qualities of the flour are conditioned by the amount and quality of the proteins in the 

grain [6], the high content of the proteins has a very favorable effect regarding the volume and 

form of bread [7]. 

So, this study will present in a more detailed manner the technological and nutritional attributes 

of the imported flour, respectively of the type 500 flour which is common flour for production of 

bread, a produce that is consumed at each ration in Kosovo.  

 

 

MATERIALS AND METHODS 

All the imported flour type 500 samples are taken at the border crossings of Republic of Kosovo. 

While the physical and chemical analysis were conducted in the Agricultural Institute of Kosovo 

based on the regulation on the physical and chemical method for cereals, milling and 

confectionary products, pasta and frozen doughs [8], which is based on the standard methods. 

The humidity is determined with standard method with drying at 105°C, mineral content with 

incineration at 900°C, the acidity scale with initiation of solvent 0.1M NaOH, the value of the 

sediment according to the Zeleny method and the proteins are determined with the Kjeldahl 

method [9]. The study is performed during the import of type 500 flour in 2015.  

 

 

RESULTS AND DISCUSSION 

From graph 1 one observes that the humidity of the type 500 flours is in accordance with the 

regulation, where the analyses for the whole year 2015 indicate the humidity within the normal 

limits, with an average and standard deviation of 13.23 ± 1.08 %. 

 

Graph 1. The humidity of the type 500 flour from import during 2015 
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In graph 2 it is indicated the acidity of the type 500 flours whereby one can easily observe that in 

all the performed analysis during the months of the year, one could observe small amount of 

acidity, respectively acidity within the normal limits which is required by the regulation in force 

for the type 500 flour which stipulates acidity up to 3.0%, whereas in the analysis conducted in 

2015 the average of the acidity was 1.765±0.089%. 

Graph 2. Acidity of the imported type 500 flour during 2015 
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Based on the above mentioned and the results indicated in graph 3, one can observe that the 

content of the proteins during whole 2015 is low with an average 11.01±0.3% which will 

influence on the attributes of the bread. Whereas the content of the wet gluten as the main protein 
instrumental in the technological attributes of the flour is close to average with 

25.67±0.4 %. 

 

Graph 3. Proteins and wet gluten in the imported type 500 flour during 2015 

In graph 4 one presented the mineral content and iron as the main nutritional ingredient 
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Graph 4. The content of minerals and iron in imported type 500 flour during 2015 

In graph 5 one presented the results of the sedimentation of the type 500 flour according to the 

Zeleny method, whereby the results indicate that one deals with flour with medium sedimentation 

attributes, respectively with the flour that falls under the second qualitative scale based on the 

sediment of 35.45±1.5 cm3. 

 

Graph 5. Sedimentation of the imported type 500 flour during 2015 
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CONCLUSION 

From the obtained results and the discussions that were presented, one can conclude that the 

imported type 500 flour during 2015 had the humidity and acidity at the limits of normal 

ingredients, mineral material which adapts to the type 500 flour with 0.48±0.02%, the iron as a 

representative of minerals lies within normal average range as it is the case with sediment, 

however the content of the proteins as the direct representative of the technological attributes of 

the flours is at the lower levels with only 11.01±0.3% and the content of moist gluten of 25.67±0.4 

% which indicates that one dealt with a bread that indicated poor sensory attributes, bread which 

would not be attractive to consumers or for which one should use additives. 
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Abstract Aflatoxins are mycotoxins of major concern to the dairy industry. Given the fact that 

aflatoxins M1 mycotoxins can cause toxic effects called mycotoxicosis. It has been reported that 

mycotoxins are carcinogenic, tumorigenic, and dermatological in a large number of organisms 

and cause hepatic carcinoma in humans. This study aims to identify the quantity of mycotoxins 

M1 in dairy products used by consumers in the Republic of Kosovo. According to the results 

obtained from the analyzes of processed milk samples we have come to the conclusion that the 

content of aflatoxin M1 in all types of dairy products is not allowed limits according to the 

regulation in force for the safety of food products. 

 

Keywords: Mycotoxins, Aflatoxins M1, Carcinogenic, Tumorigenic 

 

 

INTRODUCTION 

 

A very large number of molds produce toxic substances designated mycotoxins. Some are 

mutagenic and carcinogenic, some display specific organ toxicity, and some are toxic by other 

mechanisms. Mycotoxins are produced as secondary metabolites. The primary metabolites of 

fungi as well as for other organisms are those compounds that are essential for growth. Secondary 

metabolites are formed during the end of the exponential growth phase and have no apparent 

significance to the producing organism relative to growth or metabolism. In general, it appears 

that they are formed when large pools of primary metabolic precursors such as amino acids, 

acetate, pyruvate, and so on, accumulate. The synthesis of mycotoxins represents one way the 

fungus has of reducing the pool of metabolic precursors that it no longer requires for 

metabolism.
1 

Aflatoxins are clearly the most widely studied of all mycotoxins. Knowledge of their existence 

dates from 1960, when more than 100,000 turkey poults died in England after eating peanut meal 

imported from Africa and South America. From the poisonous feed were isolated Aspergillus 

flavus, and a toxin produced by this organism that was designated aflatoxin (Aspergillus flavus 

toxin-A-fla-toxin). Studies on the nature of the toxic substances revealed the following four 

components: 

It was later determined that A parasiticus produces aflatoxins. Another Aspergillus species, A. 

nominus, also produces aflatoxins.2 these compounds are highly substituted coumarins, and at 

least 18 closely related toxins are known. Aflatoxin B1 (AFB1) is produced by all 

aflatoxinpositive strains, and it is the most potent of all. AFM1 is a hydroxylated product of AFB1 

and appears in milk, urine, and feces as a metabolic product.3 AFL, AFLH1, AFQ1, and AFP1 are 

all derived fromAFB1. AFB1 is the 2, 3-dehydro form OfAFB1, and AFG1 is the 2, 3-dihydro 

form ofAF11. The toxicity of the six most potent aflatoxins decreases in the following order: B1 > 
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M1 > G1 > B2 > M2 ≠ G2.4 When viewed under ultraviolet (UV) light, six of the toxins fluoresce 

as noted: 

B1 and B2—blue; G1—green; G2—green-blue; M1—blue-violet; M2—violet 

No aflatoxins were produced by 25 isolates of A. flavus/parasiticus on wort agar at 2°, 7°, 41°, 

or 46°C within 8 days, and none was produced under 7.5° or over 40°C even under otherwise 

favorable conditions.5. In another study employing Sabouraud's agar, maximal growth of A. flavus 

and A, parasiticus occurred at 330C when pH was 5.0 and water activity (aw) was 0.99.6
 At 15°C, 

growth occurred at aw 0.95 but not at 0.90, while at 27° and 33°C, slight growth was observed at 

an aw of 0.85. The optimum temperature for toxin production has been found by many to be 

between 24° and 28°C. In one study, maximal growth of A. parasiticus was 35°C, but the highest 

level of toxin was produced at 25°C.7 The limiting moisture content for AFB1 and AFB2 on corn 

was 17.5% at a temperature of 24°C or higher, with up to 50 ng/g being produced.8 No toxin was 

produced at 13°C. Overall, toxin production has been observed over the aw range of 0.93 to 0.98, 

with limiting values variously reported as being 0.71 to 0.94.9 In another study, no detectable 

quantities of AFB1 were formed by A. parasiticus at aw values of 0.83 and 10 °C.10 The optimum 

temperature at aw 0.94 was 24°C (Figure 1). Growth without demonstrable toxin appeared 

possible at aw 0.83 on malt agar-containing sucrose. It has been observed by several investigators 

that rice supports the production of high levels of aflatoxins at favorable temperatures but none 

is produced at 5 °C on either rice or cheddar cheese.11 

 

Figure 1 Growth and aflatoxin B1 production on malt extract-glycerine agar at various water 

activity values and temperatures. White columns: rate of growth; black columns: average AFB1 

production. Source: From Northolt et al., 10
 copyright © 1976 by International Association of 

Milk, Food and Environmental Sanitarians. 

Overall, the minimal and maximal parameters that control growth and toxin production by these 

eukaryotic organisms are not easy to define, in part because of their diverse habitats in nature and 

in part because of their eukaryotic status. It seems clear that growth can occur without toxin 

production. 

AFG1 is produced at lower growth temperatures than AFB1, and while some investigators have 

found more AFB1 than AFG1 at around 30 °C, others have found equal production. With regard 

to A. fla vus and A. parasiticus, the former generally produces only AFB and AFG.12
 Aeration 
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favors aflatoxin production, and amounts of 2 mg/g can be produced on natural substrates such 

as rice, corn, soybeans, and the like..11
 Up to 200 to 300 mg/L can be produced in broth containing 

appropriate levels of Zn2+. The release ofAFB1 by A. flavus appears to involve an energy - 

dependent transport system. 

Aflatoxins are a group of structurally related mycotoxin which consist of four naturally 

occurring compounds including aflatoxin B1, B2, G1 and G2 which are mainly produced by 

three species of moulds namely Aspergillus flavus, A. parasiticus and rarely A. nomius.13 

Aflatoxin B1 (AFB1) has strong teratogenic, mutagenic, and carcinogenic effects.14 Aflatoxin 

M1 (AFM1) is a monohydroxylated derivate of AFB1, which in liver is metabolized by 

cytochrome P450 Figure 2. It is excreted into the milk of both human and lactating 

animals.15A direct relationship has been shown between the amount of AFB1 consumption 

and the secreted AFM1 in milk. It has been shown that in 0.3-6.2% consumed AFB1 by 

animals is secreted into milk.16 The content of AFM1 in milk is not significantly affected by 

thermal process, pasteurization and ultra-high-temperature (UHT) treatment, or storage of 

dairy products.17 Although AFM1 is less carcinogenic and mutagenic than AFB1 as its 

parental compound,18 but the international agency for research on cancer (IARC, 2002)19 

has re-categorized it from group 2 to group 1 according to recent investigations on its 

carcinogenicity. 

 

Milk and dairy products constitute an important part of people’s diet providing as a good source 

of calcium and proteins. Therefore, presence of aflatoxins in these products poses an important 

hygienic risk in human health. Considering its public health significance, many countries have 

set maximum limits for aflatoxins, which vary among countries. European Community (EC) has 

prescribed the maximum acceptable level of AFM1 in liquid milk as 50 ng/l (EC, 2001). Both, 

US food and drug administration (FDA, 1996)20 and institute of standards and industrial research 

of Iran (ISIRI, 2005)21 have set the maximum level of 500 ng/l of AFM1 in liquid milk. This 

study was aimed to determine the levels of AFM1 in pasteurized and UHT milk marketed in West-

Azerbaijan province as a main dairy producing region in Iran. 



 

 

144 

 

 

 

MATERIALS AND METHODS 

For the identification of mycotoxins M1 in UHT milk, the fluorometric method with automated 

VICAM Series 4 Fluorimeter system was used. A total of 30 samples were analyzed for each 

different milk percentage (3.2%, 3.5%, 3.8%) analyzed by 10 samples. The analyzes were carried 

out in the accredited Laboratory of the Food and Veterinary Agency, Pristina. Figures 3 and 4 

show schematic sampling procedures and the automatic setup for identifying M1 mycotoxins. 

 

Figure 3. Procedures to be followed for sample preparation for the VICAM automatic 

system 

 
Figure 4. Automatic system VICAM 
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RESULTS E DISCUSSION 

The results obtained in this study are shown in graphs 5, 6 and 7 where they are analyzed by 10 

samples for each milk with different fat percentages. The analyzes are carried out every month 

starting from January to September. 

 

Graph 5. 

The results reflected in graph 5 show a smaller amount of mycotoxin M1 in January, while the 

largest amount in February and September. 

 
 

Graph 6. 

In the graph no. 6 is the lowest amount of mycotoxin M1 in July, and the highest amount in 

August. 
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Graph 7 

In the graph no. 7 where the results of mycotoxin M1 are reported is the lowest amount of 

mycotoxin M1 in January, while the highest amount in March. 

The average values of mycotoxins M1 for milk with different percentages are these: 

1. Milk with 3.2% fat 0,010 μg / kg, 

2. Milk with 3.5% fat 0.012 μg / kg and 

3. Milk with 3.8% fat 0.009 μg / kg. 

 

 

CONCLUSION 

Based on the results obtained during this study we can conclude: 

1. Milk taken in the study for the period of time meets the safety standards since all the 

samples taken in the study are below the critical limit set in the regulation 0,05 μg/ kg, 

There is an increase in the amount of mycotoxins M1 after the month of February, 

Control of animal foods to prevent the consumption of aflatoxin B1 and the prevention 

of mycotoxins M1 in milk. 

Regular control of fresh milk for the presence of aflatoxins M1. 
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Abstract. During the study, were analyzed two natural juice with blueberry juice concentrate, 

packed in Tetra Pak. At the juice were studied these parameters: the technological process of 

juice production, the sensory characteristics (color, aroma, flavor and homogeneity), physical 

and chemical (pH degree, refraction index, soluble solids degree °Brix and turbidity expressed 

with NTU). The parameters were analyzed in the juice with fruit content of 50% and 25%. From 

the sensoric aspect the most qualitative fluid resulted with a 50% fruit concentration, from the 

refractive index content and the degree of °Brix higher results had 25% fruit juice concentrate, 

the pH rate was of approximate values while turbidity as a quality juice resulted liquid with fruit 

percentage 25%. In conclusion we can conclude that the two fluids studied result within the norms 

for quality regulation, but the above-mentioned changes come from the fruit juice content. 
 
 Keywords: juice, blueberry, quality, sensory, pH, °°Brix, NTU. 

 

 

INTRODUCTION 

 

Producing in particular the preservation of quality food products, in particular natural fruit juices, 

for human consumption is one of the most important humanitarian tasks for present and future 

generations. In this regard, fruits are an irreplaceable source of a large number of components of 

diverse composition for the proper nutrition of the human body. However, modernized to be the 

technology of preserving the fresh product, production losses are high. Therefore, processing 

these products and transforming them into final fruit-based natural fruit juices will impact on 

reducing losses and preserving products for a longer time. During the study, two products of the 

same Tetra Pak packaging product were analyzed, produced from the same raw material with 

blueberries, but with different fruit concentrations. Following the technological process and 

quality control were carried out, the liquid was produced in the market of the Polog region. The 

purpose of the study is: the application of the technological process for the production of natural 

cranberry juices with raw fruit raw materials, the control of quality parameters such as: sensory 

(color, aroma, flavor and homogeneity), quality control of physical and chemical pH, index 

refractive, dry solids, the degree of °Brix as well as the turbidity expressed by the NTU degree. 

The same quality parameters were analyzed and compared to blueberry juice with identical 

packaging but with different fruit percentages. The final goal of this paper is to familiarize the 

consumer with the quality characteristics of the natural blueberry juice, the comparison of the 

nutritional values in both fluids, and the release of the highest quality production. 

mailto:namik.durmishi@ubt-uni.net


 

 

149 

 

 

MATERIALS AND METHODS 

The study was conducted at one of the fruit factories in the Polog region. From the beginning of 

the production process, the most modern techniques and technology for the production of Tetra 

Pak packing fruit juices have been applied. The samples were taken and analyzed at the plant 

during production, blueberry juice with different fruit concentrations. Different fruit 

concentrations of blueberry juices were studied and compared to qualitative sensory, physical 

and chemical parameters. Control during production is a very important factor, because through 

this action we monitor the fluid we produce, having in control that there is no deviation from 

normal fluid characteristics. As important elements during the control we have the pH 

measurement and the measurement of soluble solids, turbidity and sensory parameters. The 

sensory parameters were analyzed by the tasting method and the liquid evaluation was evaluated 

by 5 points for each point maximum of 20. The refractive index and the degree °Brix or dry 

soluble matter were measured with a digital instrument called refractometer. PH scale - measured 

with pH-meter. Determination of turbidity with expressed turbidimeter with degree (NTU). 

 

 
Fig.1. Qualitative evaluation of sensory parameters 
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Fig. 2. Determination of refractive index and dry matter 

  
Fig.3. Determination of the pH scale 
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Fig. 5. Determination of turbidity (NTU) 

 

RESULTS AND DISCUSSION           

In graph 1, the obtained results show that the juice that has been studied with 50% B2 fruit 

concentration has obtained from a total of 20 points, 5 per color, 5 aroma, 5 flavors and 4 

homogeneities. The total score obtained by B1 juice is 17, while the fluid with fruit concentration 

of 25% B2 is evaluated, color 5 points, 4 point aroma, 4 point flavor and 4 point juice B2 

homogeneity is estimated at 19 points total. Based on the points obtained from the sensory aspect, 

juice B2 results in higher quality. 
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Graph. 1. Sensory parameters 

 

The results obtained in the graph 2 show that the B1 fluid has a refractive index of 

1.351nD and the degree °Brix  = 12.00 and based on the results for the analyzed 

parameters this fluid is of higher quality compared to the B2 fluid which results in the 

lowest parameter is 1.347nD and °Brix =10.00. 

 
Graph. 2. Refraction index (nD) and dry mater °Brix  
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The results obtained in graph 3 for the pH scale are within legal norms for quality, in 

both fluids studied B1 and B2 the results are approximate, the same resulted in sample 

B1 3.38 while in sample B2 3.05. 

 

Graph. 3. pH value 

The parameter studied in B1 fluid in the chart results 9.58 while in the B2 fluid the same 

results 4.69, from the results obtained for the turbidity parameter and NTU scales as the 

highest quality fluid result B1 fluid, high turbidity comes as a result of the highest 

percentage of juice fruits. 

 

Graph. 4. Turbidity (NTU) 

CONCLUSION 

Based on the parameters analyzed and the results obtained we can conclude that: 
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1. Juice B1 and B2 are natural juice based on the content of ingredients in the dry matter ", the 

same are high quality and acceptable juice, produced by contemporary standard techniques and 

technology; 

2. The sensory parameters analyzed and the obtained results show that the highest quality fluid 

is the B2 sample from the points obtained 19 while the B1 fluid based on the sensory parameters 

is evaluated with a total of 17 points and the poorest quality; 

3. The pH rate is within legal limits, the two types of juice resulted from 3.38 of B1 juice and 

3.05 of juice B2; 

4. The refractive index and the degree of °Brix or the amount of dry soluble substance in the juice 

changes and as the higher quality juice is evaluated B2 because it has a degree of °Brix 12.00 

whereas the B1 juice has the lowest degree of degree °Brix 10.00. 

5. The turbidity rate expressed in the NTU scale results in the boundary in sample B1 9.58 

whereas in the B2 sample results with lower margins of 4.69 because the same is in the statement 

of higher fruit content. 

In conclusion we can conclude that the two fluids studied B1 and B2 result within the norms 

provided by law for quality, but the results show that there are differences in quality between 

them, this is based on the amount of juice fruit content. 
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