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Industrial contamination impact on food chain in
correlation to poultry eggs
Afete-Shala Musliu1, Nexhat Balaj1, Hyrije Koraqi1, Sami Makolli1
1

UBT Higher Education Institution, Lagjja Kalabria p.n., Prishtinë, Kosovë
afete.musliu@ubt-uni.net

Abstract. Environmental problems related to pollution of soil, food and water have been
increased with industrialization. The anthropogenic source of toxic elements in the environment
are either as a consequence of mining, smelting and aerosol deposition, or as an outcome of
working on the soil such as the application of fertilizer (agriculturally induced), waste pollution
via water and landfill sites. Mining is the largest anthropogenic source of toxic elements
contamination. The purpose of this paper is to assess the toxic elements (As,Cd,Cr,Cu,Ni,Pb and
Zn) concentration in the soil and eggs which directly affect human health in Mitrovica town’s
surroundings and to determine its impact and average daily intake dose (ADD) through the food
chain, consuming home produced poultry eggs in three different locations in coherence with the
impact of the industrial tailings and dumps. Eggs sample were collected from three different
poultry farms, and three soil samples from same place in Mitrovica region-Kosovo. The
concentration of toxic elements (As,Cd,Cr,Cu,Ni,Pb,Zn) were analyzed by using ICP-OES.
Results indicated that on whole egg basis the As,Cr,Ni,Pb and Zn content showed 2-3 fold
increases than the permissible daily intake level. However the Cu was within consumable limit
while Cd was undetectable. Results obtained can be used as primary tool to further ensure egg
quality control and also can work as dataset for the close monitoring of food contamination by
local governments and environmentalist.
Keywords: Mitrovica, Toxic elements, Soil, Poultry eggs

Introduction
Fresh eggs are among the most important nutritious and economical food in the daily diet.
Moreover, eggs included in several food products for various functions, are important source of
nutrients, containing all of proteins, lipids, vitamins and minerals. However, they are used as
evidence for environmental pollution since they can accumulate the toxic elements from diet and
the surrounding environment [1].
Environmental pollution through toxic elements lead to an increased interest in contamination of
food stuffs and amongst them eggs, which symbolize an important part of human’s diet,
especially children, as an important source of nutrients, containing all of the protein, lipids,
vitamins and minerals. Toxic elements such are metallic elements are found in all living
organisms where they perform a variety of roles, as structural, components of mechanisms
control (e.g. in nerves and muscles) and enzyme activator. Trace metals like Cr, Co, Cu, Fe, Mn
and Zn are essential metals and also called micronutrients and are toxic when taken in excess of
requirements [2]. Whereas lead (Pb), Cadmium (Cd) Mercury (Hg) and Arsenic (As) are nonessential metals and toxic even in trace amount.
Anthropogenic sources of pollution with toxic elements including heavy metals in Mitrovica
town in Kosovo region are created during different processes of exploitation of natural resources
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in Trepça mine, which started big exploration program in 1925, to last until nowadays, but now
with most of the Trepça's facilities closed and being limited only in mining and mineral flotation
of Pb and Zn. During this time, in the vicinity of the town in three different locations, were created
three huge dumps of different chemical and physical composition containing over 20 millions of
tons of hazardous industrial waste; Landfill in a village Kelmend is an active dump of
mountainous type that includes an area of around 16 hectares, with around 12 million tons of
sterile waste of flotation processes of Pb – Zn ore [3], whereas Zveçan is an inactive dump of
plain field nature, located at a distance of 1 km from the town of Mitrovica, with an area of 50
hectares and around 12 million tons of sterile waste - of flotation process in the former flotation
plant in Zveçan and in the second part, with about 2,5 million tons of waste of the granulometric
scum of the lead smelter. Mitrovica Industrial Park tailings are located in the immediate vicinity
of the town and occupies around 35 hectares, containing around 1.5 million tons of waste of
phospho-gypsum, jarosite, pyrite and pirotine, then waste which is created by the process of
leaching zinc oxide neutral, with high concentration of Zn~25%, Pb~4%, Ag~250 g/t and In~200
g/t, being hazardous waste to the environment but also very demanding for reprocessing purposes
[3].
The purpose of this paper is to assess the toxic elements including heavy metals (Cd, Cu, Cr, Pb,
and Zn) concentration in the soil and eggs which directly affect human health in Mitrovica town’s
surroundings and to determine its impact and average daily intake dose (ADD) through the food
chain, consuming home produced poultry eggs in three different locations in coherence with the
impact of the industrial tailings and dumps. Nowadays, after closure of the Zveçan smelter plant
in 2000 and closure of phosphoric artificial fertilizers and batteries plant in Mitrovica, these
tailings and dumps represent the main source of pollution of soil, water and air with heavy metals
in Mitrovica region posing, for decades, potential threat to human health. These toxic elements,
such are Pb, Cd, Zn etc. enters the human body through drinking water, food, air, soil, dust,
metallurgical and mining industry, etc.[4].
Risks arising from environmental pollution pose any biological, chemical, mechanical agent,
being environmental or physical that can damage human health, other organisms or the
environment in the absence of its control [4]. The risk is the probability of the occurrence of a
negative effect in certain circumstances and is function of a product of the exposure to toxicity.
Risk = f (exposure X toxicity) 1
Identification and determination of the risk deriving from environmental pollution is a significant
factor in preventing the negative effects. Risk assessment is the process of estimating the potential
impact of a chemical, physical, microbiological or psychosocial hazard on a specified human
population or ecological system under a specific set of conditions and for a certain time frame
being categorized into five distinct stages: Issue identification, Hazard identification, Doseresponse assessment, Exposure assessment for the relevant population and Risk characterization
[5][6].
Plants and animals exposed to polluted environment with toxic elements pose a risk for human
health as well, since most of them represent a food source, so the toxic elements reach the final
destination, human, through the food chain. Exposure to toxic elements can occur as a result of
ingestion from food, water and air. This assessment is limited to dietary intake of toxic elements
through contaminated home produced poultry eggs.
Toxic elements are chemical elements in our environment to which we are exposed on a daily
basis and which become toxic in the body when their intakes exceed the recommended quantities
and when they do not dissolve or are not excreted out of the body, so they accumulate in organs
and tissues. Eggs samples were collected from three different poultry farms in three different
locations while soil samples were also collected at the same locations in Mitrovica region. The
concentration of toxic elements (As,Cd,Cr,Cu,Ni,Pb,Zn) were analyzed by using ICP-OES.
Results indicated that on whole egg basis the As, Cr, Ni, Pb and Zn content showed 2-3 fold
increases than the permissible daily intake level. However the Cu was within consumable limit
while Cd was undetectable. Results obtained can be used as primary tools to further ensure egg
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quality control and also can work as dataset for the close monitoring of food contamination by
local governments and environmentalist.

Experimental section
Sampling site: Determination of the eggs sampling sites is conducted in coherence with the
impact of the tailings and dumps in the area as well as concentration of population and their
occupation, starting from hotspots, to points with the considerable distance from the potential
source of the pollution. All three locations, village Kelmend, village Frashër and 2 Korriku Street
(Figure 1.), are densely populated and its inhabitants are predominantly farmers.
Samples treatment: All samples were obtained fresh and treated following procedure that
includes five processes: 1.Grinding 2.Weighing 3. Mineralization - dissolution 4.Filtration and
5. Reading. Determination of the presence of toxic elements in these products is conducted with
ICP-OES (Inductively Coupled Plasma optical emission spectrometry) that enables
determination of several toxic elements’ presence at the same time with minimum chemical
interference. Each sample is weighted by 2.5gr and placed in chemically cleaned glass jar adding
9ml HNO3 and 3ml HCl 35% and mineralized in a microwave oven. After mineralization
samples were placed in clean glass jars and filtered for 10 minutes in a centrifuge. Afterwards
samples were placed into volumetric flasks and filled up to 100ml with distilled water.
Determination of toxic elements concentration on a whole hen’s egg from the basic volume of
the dissolution was conducted with ICP-OES using standard method EPA-6010 C.

Fig. 1. Sample Site Location Map

Results and Discussion
In order to be in a position to detect toxicity risk, it is necessary to estimate the extent to which
living organisms are exposed to contaminants [7]. Based on a soil analyses conducted in 2014,
contamination of the soil with toxic elements including heavy metals in the sampling area is
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significant. Heavy metals analyses have shown high concentration in all samples in all three
depths (10, 20 and 30cm) in all three locations; In Kelmend village Pb reaches an average of
2247.4mg/kg, Zn 1639.35mg/kg, Cu 158.99mg/kg and Cd an average of 16.51mg/kg; In “2
Korriku” Street Pb shows an average concentration in soil of 600mg/kg, Zn 973.33mg/kg, Cd
37.33mg/kg and Ni 115.66mg/kg; In Frashër village Pb concentration in soil reaches an average
of 3087.35mg/kg, Zn 976.14mg/kg, Cu 64.75mg/kg and Cd 11.27mg/kg.
Table 1. Heavy metal concentration values obtained from examined soil Samples
Sampling
location:
2 Korriku

Depth cm

Pb
mg/kg

Zn
mg/kg

Cu
mg/kg

Ni
mg/kg

Cd
mg/kg

10

815

1300

#

115

27

20

735

910

#

110

21

30

250

710

#

600

973.33

10

1678.31

1527.41

20

1829.49

30

122

64

115.66

37.333

148.23

#

19.37

1423.51

47.13

#

13.46

3234.4

1967.13

281.62

#

2247.4

1639.3

158.99

10

7229.09

1717.29

115.89

#

22.47

20

1480.06

847.81

13.62

#

8.08

30

552.91

363.32

<10

#

3087.3

976.14

64.755

50-300

150-300

50−140

300

100

Mean
Kelmend

Mean
Frashër

Mean
Maximal
allowable limits
as per:

EEC
MAL

100

16.71
16.513

3.28
11.276
1−3

30-75
50

3

Comparing concentration of toxic elements in soil results obtained with the Maximal Allowable
Limits MAL and allowed values as per European Union regulation [8] [9], concentration of all
analysed elements (Pb, Zn, Cd, Cu and Ni) exceeds these values for many times in all three
locations, indicating high contamination of the soil (Table 1). Chickens foraging on contaminated
soils accumulate these toxic elements into their eggs and, considering the role of egg composition
in human nutrition as one of the most important and nutritious food in the daily diet, it is obvious
that these elements reach the human body through the food chain.
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Table 2. Mean levels of toxic elements in the examined poultry egg samples
Parameters

Sampling location
Concentration Kelmend 2 Korriku
Frashër

Mean

Standard
Deviation

As

mg/kg

1.83

1.47

1.98

1.76

0.262107

Cd

mg/kg

<0.1 ppb*

<0.1 ppb*

<0.1 ppb*

#

#

Cr

mg/kg

2.61

2.20

1.6

2.137

0.508

Cu

mg/kg

<0.4ppb*

<0.4ppb*

<0.4ppb*

#

#

Ni

mg/kg

4.38

3.86

1.82

3.353

1.353

Pb

mg/kg

1.58

2.62

0.64

1.613

0.990

Zn

mg/kg

158.81

137.68

43.24

113.24

61.538

* Detection level of ICP-OES
Results obtained on the toxic elements content in poultry eggs shown in table 1 demonstrate
significant presence of As with an average of 1.76mg/kg, Cr with 2.137mg/kg, Ni 3.353mg / kg,
Pb 1.613mg / kg and with 113.243mg Zn/kg. Cd and Cu did not appear to be present. The highest
values appear in a sample taken in Kelmend village, located near the active landfill, except Pb
which appears pronouncedly in higher concentration in the sample taken at "2 Korriku"
neighborhood. Considering the role of egg in the daily diet, consumption of contaminated eggs
with heavy metals represents potential public health hazard, distinctly providing continuing
dietary source of toxic elements, causing both, acute and chronic intoxication.
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Fig. 2. Correlation of concentration of Pb mg/kg between Soil and Egg in all three locations

Fig. 2. Correlation of concentration of Zn mg/kg between Soil and Egg in all three locations
The average calculation of daily intake of heavy metals concentrated in poultry eggs is based on
assumption of consumption of one egg of the medium size (weighting 60gr) per day, comparing
with Tolerable Weekly Intake (TWI) and Acceptable Daily Intake (ADI) recommended by
FAO/WHO [9].
Table 2. The average calculation of daily intake of toxic elements concentrated in poultry eggs
Average weekly Average daily
intake
intake
TWI
ADI mg/70kg
Parameters
consuming one consuming one
Mean mg/kg mg/70kg body weight
egg per day
egg per day
mg/week
mg/day
As
1.76
0.147*
0.735
0.105
Cd

ND

0.07 (505)

#

#

Cr

2.137

N/A

0.896

0.128

Cu

ND

35.0

#

#

Ni

3.353

N/A

1.407

0.201

Pb

1.613

N/A

0.672

0.096

Zn

113.243

70 (683)

47.53

6.79

0.05 (505)

** Adequate Intakes 19 to 50 years [8]
*** NOAEL [9]
As per results obtained from egg samples analysed in this study, As, Zn and Ni is within ADI
levels, Cr exceeds ADI levels for almost four times, Pb also exceeds for more the eleven times
the TWI level.
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Conclusions
In this study we have introduced the results of the analysis on the presence of toxic elements in
soil samples collected in three different locations in and around of industrial zone of Mitrovica
and suburb. In order to determine impact of the contamination on food chain we have, in this
study, also introduced the results of the presence of toxic elements in chicken eggs collected at
the same locations, proving the correlation between soil contamination and presence of toxic
elements in eggs.
Determination of the Pb concentration in a soil samples in this research reveals the fact that
impact of the industrial tailing in Mitrovica town is of huge significance when we talk about
contamination. From the results obtained in this paper, we can conclude that concentration is
much higher in the samples taken in the vicinity of the tailings as is Zvecan and IPM, but also in
village Frasher, which is 2 km away from the nearest tailings (IPM) resulting with highest
concentration of Pb in soil, while in other samples is of lower concentration, but still of concern
as it is much above the allowable limits.
Based on the results presented in this study which are essential part of this research we can
conclude that: The influence of metallurgical activities of the Trepça units in Mitrovica region is
significant in terms of environmental pollution with toxic elements, mainly Pb, Zn, Cd, but also
other metals and metalloids; Dumps created in the past and current activities of the Trepça are
the main source of pollution, and pose a permanent health risk to the town of Mitrovica, especially
for residents living in the vicinity of the landfills; High level of contamination with toxic elements
are found in all samples surveyed in this paper.
Food product analyzed in this paper, makes us conclude that the impact of the soil pollution is
significant, which is illustrated by the analysis of poultry eggs, what constitute a continuous
cycle chain with impact on each other up to human as the user of environment, causing, in many
cases, irreversible consequences to the human health. However, though these sources of toxic
elements make important contribution and the current assessment was limited to dietary intake,
a complete analysis would require addition of non-food sources of toxic elements to the
evaluation.
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Interaction of Nanofibers with Epithelial Cells in the
Digestive System
Agron Millaku
UBT Higher Education Institution, Lagjja Kalabria p.n., Prishtinë, Kosovë
agron.millaku@ubt-uni.net

Abstract. I n this study, we provide the evidence of interaction of tungsten nanofibres (NFWOx) with epithelial cells in the digestive tube of a test organism, woodlouse Porcellio Scaber
studied by scanning electron microscopy (SEM). When the nanofibers enter the body through
food, not all of them pass through the digestive system without an interaction. The result has
provided us that in some areas nanofibers can react with epithelial cells on the digestive tube.
Our results are consistent with the findings of many studies that have been made by many authors
to show the risk of using nanofibers in the food industry but also more widely. We provided the
evidence how the nanofibers can cause strong injuries on the epithelial cells in the digestive tube.
Nanofibers can embed epithelial cells in the digestive tube, pierce the cell membrane and enter
into the cells during the contraction period of peristalsis.
Keywords: Nanofibers interaction, Nanofibers injuries, Epithelial cells, Digestive tube.

Introduction
We agree that natural and artificial nanoparticles and nanofibers are present in our environment
but data on their ecotoxicity and their interactions with cells of living organisms are insufficient
[1-4].
Nanomaterials (NMs) are defined as materials that have structural features with at least one
dimension of 100 nm or less, and include nanofilms and nanocoatings (<100 nm) in one
dimension, nanotubes and nanowires (<100 nm) in two dimensions and Nanomaterials (<100
nm) in three dimensions [5].
Natural nanomaterials are those that can occur naturally and may have been in the environment
for millions of years e.g. fullerenes have been detected in geological deposits from the
Cretaceous-Tertiary boundary [6]. In addition, carbon nanotubes (CNTs) and fullerenes were
detected in Greenland in a melt sample from an ice core about 10,000 years old [7].
Nanodiamonds (NDs) have been also found in the Younger Drays Boundary Sediment Layer in
North America [8]. During the past decade, interest in nanomaterials has risen dramatically
because of their exceptional physico-chemical properties. Nanomaterials are characterized by
large surface area- to-volume ratios, with about 40– 50% of the atoms being on the surface; this
results in greater reactivity, compared with bulk materials, or quantum effects. The ecotoxicity
data on the effects of nanomaterials are in much need for the appropriate environmental risk
assessment. Different documents already exist which deal with emerging and newly identified
health risks [9-10].
Development of a hazard profile is the critical step in characterizing the potential safety of
nanofibers, and the associated health and environmental hazards. A base set of hazard data has
been suggested as a reference for characterization and prioritization of nanofibers [11].
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For testing the effects of nanofibers on the digestive tube as a test organism we used woodlouse,
invertebrate terrestrial isopod Porcellio scaber (Isopoda, Crustacea). This organism is very
common and is used as a test model in many toxicology investigations. Terrestrial isopods are
widely spread organisms, participating in decomposition of organic material in the leaf-litter
layer, which is an indispensable process for ecosystem function [12].
Hepatopancreatic cells are directly exposed to substances in partly digested food, filtered from
the proventriculus into the lumen of the hepatopancreas. Knowledge acquired in our laboratory
on the responses of Porcellio scaber, such as food consumption and moulting to elevated
concentrations of zinc or cadmium in their food in almost equal experimental conditions.
Hepatopancreatic cells of metal-exposed animals displayed non-specific, stress indicating
alterations such as cellular disintegration, the reduction of energetic reserves (lipid droplets,
glycogen), and electron dense cytoplasm, ultrastructural alterations of granular endoplasmic
reticulum, the Golgi complex and mitochondria.
The objective of this work was systematically study of the epithelial surface of control woodlouse
animals and exposed group of woodlouse animals to tungsten nanofibers by scanning electron
microscopy (SEM). The aim was to find the characteristic changes on the morphology of the
digestive tube, shape and size of epithelium cells, shape and size of microvilli, the presence of
bacteria or any changes that resulted as a consequence of the treatment with nanofibers.
In addition, this work was done to prove if the ingested nanofibers can cause morphological
defects on the digestive gland epithelium of test animal P. scaber or damage the surface structure
of the epithelium cells after exposure of animals to contaminated food with nanofibers and stress.

Materials and methods
Terrestrial isopods, including the species Porcellio scaber Latreille, 1809 (Crustacea: Isopoda),
are frequently used organisms in toxicology and physiology (figure 1c). The evaluation of their
responses to different physiological or experimental conditions is based on the knowledge about
the characteristics of non-stressed animals. However, previous reports gave detailed descriptions
of the morphology and the lipid content of the digestive gland epithelium (hepatopancreas)
in animals of the species P. scaber exposed to different environmental conditions and feeding
regimes [12]. In most terrestrial isopods, including P. scaber, the hepatopancreas is composed of
four blind-ending tubes, which lie freely in the body cavity. The hepatopancreatic epithelium
contains two cell types, i.e., the large B cells that project into the lumen of the hepatopancreas
and the wedge-shaped S cells. Both cell types occur alternately in cross-sections (figure 1d).
The B cells are secretory and absorptive cells; they usually contain many lipid droplets (figure
2b)., glycogen, and store metal ions in granules. The S cells accumulate metal ions, calcium,
and urate. Morphological changes of B cells were first attributed to the 24-h digestive cycle and
only recently evidence were given that also B-cells have a constant shape and size under normal
physiological conditions(figure 2a,b,c,d). However, when the animals are subjected to stress, the
response is reflected in the shape, size and lipid content.
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Figure 1. a) Tungsten oxide nanofibers. b) Food which is treated with nanofibers (leaves of
Hazelnuts). c) Test organism Porcellio scaber; d) Hepatopancreas digestive tube prepared for
SEM investigation.
The animals were collected under concrete blocks and pieces of decaying wood in three different
locations near Ljubljana. The Areas was uncontaminated woodland and not inhabited. Animals
were kept in a terrarium (20/35/20 cm) for acclimatization in period of three months. The
terrarium was filled with a 2-5 cm layer of moistened sand and soil and a thick layer of partly
decomposed hazelnut tree leaves (Corylus avellana). The substratum in the terrarium was heated
to 80 C° for several hours to destroy predators (spiders) before the introduction of the isopods.
The culture was kept at controlled room temperature (21 ±1 C°), a 16:8-h light-dark photoperiod,
and high humidity. Hazelnuts tree leaves were collected in uncontaminated woodland and dried
at room temperature. Before the application of the Tungsten oxides nanofibers (figure 1a)
dispersion, the leaves were kept in humid Petri dishes to facilitate the absorption of nanofibers
dispersion (figure 1b). Afterward, the leaves were dried for 24 hours at room temperature. The
tungsten oxides nanofibers were suspended in bidistilled water using a vortex and prepared fresh
before each experiment. We applied 150 ml of the dispersion per 100 mg of leaf onto the lower
leaf surfaces. Animals in the control group were fed up with leaves prepared in the same way but
treated with the bidistilled water only.
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Figure 2. Normal appearance of cells in hepatopancreas . E.C- epithelial cells, L lipids, a)
Normal shape and size of cells in hepatopankreas. b) Normal cells with some lipid drops, c and
d) Normal shape and size with normal microvilli.
After an exposure period of two weeks the animals were dissected and the digestive glands
(hepatopancreas) were isolated and prepared for scanning electron microscopy using the protocol
for biological samples. The samples were coated with a layer 5 – 10 nm of gold/palladium alloy
one by one for control and treated samples. The coating of samples was made with Precision
etching coating system Gatan Model 682. Digestive tubes from the control group and exposed
group were investigated by the scanning electron microscopy in order to find the changes and
effect in the morphology of digestive gland epithelium. Investigations were performed on
Institute of Metal and Technology,Ljubljana ( IMT) using model JSM-6500F scanning electron
microscopy with Field Emission source of electrons and presence of tungsten was detected by
energy dispersive spectroscopy (EDS).
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Results
The woodlouse terrestrial isopoda P. scaber is used to test effects of nanofibers on the digestive
tube (Figure 1c). Terrestrial isopods, including P. scaber, have become organisms of choice in
(eco) toxicology and (eco) physiology.
The digestive system of P. scaber is composed of a stomach, a four digestive gland tubes
(hepatopancreas) and a gut. The hepatopancreas (Figure 1d) has a big role in the metabolism and
secretion (enzymes). Other role of hepatopancreas is to store the carbohydrates, lipids and to
release them when the body needs them. Hepatopancreas is combined from big cells and small
cells which alternate in the tube.
Tungsten nanofibers were present in the digestive gland epithelium of animals exposed to WOx
nanofibers and they began to interact with the cells on some places. The interactions between
tungsten nanofiber and cells membrane are presented in figure 3 a-d.
After two weeks of feeding the interactions in the digestive gland epithelium can be visible with
scanning electron microscopy. The interaction begins when the nanofibers enter the digestive
tube. The peristalsis, a radially symmetrical contraction and relaxation of muscles that propagates
in a wave along the digestive tube, pushes forward the nanofibers. In case the length of nanofiber
is similar to intercellular distance of gland epithelia cells the nanofiber can enter between the
cells. During contraction periods the cells membrane are approached and nanofiber is pushed into
membrane of neighbouring cells (figure 3 a-d). This phenomenon was more common in the lower
part of the digestive gland, probably depends from the weight and gravity. The surface of
nanofiber was fast enveloped by organic matter. In case of thicker nanofiber, only organic
envelop was damaged during further contraction periods as presented in figure 3 d, and nanofiber
remained pierced into the cells walls. The thinner nanofibers broke during the relaxation period
and pierced the remaining parts in the cell membrane. The presence of WOx nanofibers was
confirmed by EDS analysis (figure 4).
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Figure 3. Interaction of nanofibers with epithelial cells. NF) WOx nanofibers, E.C) epithelial
cells a) Part of nanofibers embedded into the cell membrane. b) Broken parts of nanofibers. c)
Nanofiber who is perforated deeply in the cell. d) Damaged nanofibers due peristalsis.

Discussion
To characterize nanofibers and its potential hazards sufficiently, empirical data are necessary.
Since the early days of the REACH (Regulation (EC) No 1907/2006 of the European parliament
and of the Council of 18 December 2006) proposals [13], it has been agreed by all partners that
the number of animals used to gain toxicity information on chemicals should be kept to an
absolute minimum.
Inflammation and fibrosis were observed on an organism level, whereas oxidative stress,
antioxidant activity and cytotoxicity were observed effects on a cellular level [14]
The cell membrane, mitochondria and cell nucleus are considered as major cell compartments
relevant for possible nanoparticle-induced toxicity [15]. When nanofibers interact with cell
membranes, they cause defects such as physical disruptions, formation of holes and thinned
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regions. It was reported that cationic nano-objects pass through cell membranes by generating
transient holes, a process undoubtedly associated with cytotoxicity [16]. It is known that a range
of nanofibres and nanotubes affects at in vitro exposed systems the phagocytic ability of the cells
[17].
It is widely recognized that the mechanisms of fibre induced lung injury with mineral fibres such
as asbestos depend on several factors, e.g., length [18], diameter, chemical [19], and bio
persistence [20]. Particles which enter the lung become coated with lung lining material, and are
likely to modify the surface reactivity and hence the oxidant generating ability and phagocytises
of the particles.
These findings revealed that SEM is a suitable method also for the observation of biological
surfaces. The organism enveloped all nanofibers with organic coat after their entrance into
digestive system. The interaction of nanofiber and its injury to digestive gland epithelia cells
depends on the length of nanofiber. Also the pierced nanofibers were enveloped with organic
coat. A small number of these phenomena (occurrence) and their position that the nanofibers
cannot enter through the cells membrane without external force. The geometrical circumstances
and contraction at peristalsis are the most important factors for the entrance of nanofiber through
the cell membrane of digestive tube.

Figure 4. EDS spectra analysis of WOx nanofibers.
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Modeling the effect of temperature on rheological
properties of red wine
Anisa Dhroso
Abstract. Wine is an alcoholic beverage produced through the partial or total fermentation of
grapes. Wine is characterized by color: white, pink or rose, and red. Red wine available in
Albanian market was characterized for physicochemical and rheological properties. In the first
phase, the physicochemical parameters were determined: density, total acidity, volatile acids,
content of the alcohol, reduced sugars, free SO2, total SO2, pH and electric conductivity. In the
second phase of the study, density and dynamic viscosity were experimentally determined as a
function of temperature from 5 to 40°C. Kinematic viscosity and fluidity were determined
according to the definitions. The dynamic viscosity of wine was represented as a function of
temperature by using two and multi-constant proposed mathematical models.
Keywords: red wine, temperature, density, rheological properties.

Introduction
Grapevine is the most commonly grown kind of fruit worldwide. Currently, the area of vineyards
is about 8 million hectares. In Europe, it occupies approximately 57% of the hectareage ie about
4.5 million hectares [19]. Albania has one of Europe's longest histories of viticulture. The country
has one of the oldest wine making traditions, dating back to the ice and Bronze Age whereas
Ancient Illyrians and Greeks inhabited the country's territory some 3,000 years ago. It belongs
chronologically
to
the old
world of wine producing countries. The
ancient Roman writer Elder described Illyrian wine as being very sweet or luscious and refers
to it as taking the third rank among all the wines [12]. The Albanian wine is produced in several
regions throughout Albania within the Mediterranean Basin. Albania is a mountains
Mediterranean country and extends within the Mediterranean Basin with the Mediterranean
Sea in the west. The country experiences a distinctly Mediterranean climate, which means that
the winters are mild and summers usually hot and dry [11]. Albania can be separated into four
wine regions, which are mainly defined by their altitude. (1) The coastal plain (Western
lowland) rises to 300 m/990 ft and encompasses the towns of Tirana, Durresi, Shkodra, Lezha,
Lushnja, Fier, Vlora, and Delvina. (2) The central hilly region varies between 300 and 600
m/1,980 ft altitude and includes Elbasan, Kruje, Gramsh, Berat, Permet, Librazhd, and Mirdita.
(3) The Eastern sub-mountainous region lies between 600 and 800 m and surrounds the towns
of Pogradec, Korca, Leskovic, and Peshkopi. (4) Mountains (Highlands) vines are also grown
as high as 1,000 m. Soils are generally clay silica of varied depths and exposures [15]. The
favourable climate and fertile soil of the mountainous areas of the country are well suited
to viticulture. The wine production is associated mainly with countries of moderate climate with
long, hot summers. However, the vineyards are located also in countries of cooler climate [18].
Albania produced an estimated 17,500 tonnes of wine in 2014. Wine is an alcoholic beverage
made from partial or total fermented grapes or other fruits. Wines may be classified by
vinification methods. Red wine is made from red (or black) grapes, but its red color is bestowed
by a process called maceration, whereby the skin is left in contact with the juice during
fermentation [4, 16]. Fermentation processes are done by the yeast Saccharomyces, whereby the
sugars in the fruit juice are metabolised into alcohol and CO2, that later react to form organic

21

acid, aldehydes, esters and other chemical components [2, 9]. For the quality evaluation of food
materials, it is important to know their physical properties particularly, mechanical, rheological,
and thermo physical [10]. In this article, the results of measurement of physicochemical and
rheological parameters are presented for a sample of red wine. The dynamic viscosity of wine
was experimentally determined as a function of temperature (5 to 40°C). The variation of the
viscosity of red wine with the temperature is analyzed applying the two and multi constant
equations.

Material and method
Red wine available in Albanian market was characterized for physicochemical and rheological
properties. For this purpose we choose the red wine from western lowland, because this is one of
the main grape growing regions. In the first phase, the physicochemical parameters were
determined: density, total acidity, volatile acids, content of the alcohol, reduced sugars, free SO2,
total SO2, pH and electric conductivity following the analytical methods described in Albanian
Standard [5]. In the second phase of the study, density and dynamic viscosity were experimentally
determined as a function of temperature from 5 to 40°C. All measurements were performed in
three repetitions. For the determination of the density, the pycnometric method was used. For this
purpose, pycnometers with a volume of 50 ml and an analytical balance with an accuracy of
0.0001 g were used. The content of alcohol in wine was determined by SSH 1446-1:1987 method.
The concentration of reduced sugars was determined with Fehling method (SSH 1446-2:1987).
For the determination of total acidity, a analytical method was used (SSH 1446-3:1987). All
titrated acids in the wine are the sum of compounds titratable by standard alkaline solution to pH
7. Carbonic acid is not included in total acidity. The free acidity, was determined according to
SSH 1446-4:1987. Free and total SO2 was determined by titration of the standard solution of
iodine (SSH 1446-7:1987 and SSH 1446-6:1987). The pH measurement of red wine was obtained
with a pH meter (PHS-3CW Microprocessor pH Meter) was calibrated with standard solutions
buffered. Also we measured the electric conductivity with DDS-120W Microprocessor
Conductivity Meter. Viscosity and temperature of red wine samples were measured using the
Digital Viscometer Model NDJ-5S with accuracy ±1%. The SP-0 spindle was operated at 60 rpm.
The Electric model L-81 was used to increase the temperature of the wine samples to a specific
temperature. Kinematic viscosity and fluidity were determined according to the definitions.
Office Excel 2016 software was used to carry out the effect of temperature on dynamic viscosity
of red wine by different mathematical models. Where, the dynamic viscosity of wine was
represented as a function of temperature by using two and multi-constant proposed mathematical
models. Equation 1, include the Arrhenius model that is commonly used to model temperature
dependence of a property [3].

 Ea 

 RT 

 =  ,T exp 

(1)

Where μ is the dynamic viscosity in mPa.s, μ∞,T is the viscosity at infinite-temperature in mPa.s,
Ea is the exponential constant that is known as activation energy (J/mol); R is the gas constant
(J/mol.K) and T is the absolute temperature Kelvin. Multi-constant formula known as Andrade
(three constant) and Clements (four constant) models that are represented in the following
equations [1, 3]:

Ln = A +

B C
+
T T2

and Ln = A +

B C C
+
+
T T2 T3

(2)
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Where μ is the dynamic viscosity in mPa.s, T is the temperature in Kelvin. A, B and C are
constants. Kinematic viscosity (m2·s−1) is defined as a ratio of dynamic viscosity to density of
fluid  (kg·m−3) at the same temperature.

=




(3)

Reciprocal value of dynamic viscosity is called fluidity  and unit of fluidity is mPa−1·s−1 [6].

=

1



(4)

The mean absolute percentage error (MAPE), which indicates the deviance of the observed values
from the calculated, was calculated using the following formula:

 A0 − AC 

A0 
1=1 
MAPE a =
100
n
n



(5)

Where A0 is the observed value, AC is the calculated value, and 𝑛 represents the number of pairs
of samples.

Results and discussion
The red wine quality and behavior can be influenced by the plant’s environment, species and
varieties, viticulture and enological practices [20]. Several physicochemical and rheological
characteristics of red wine were investigated. The limit values of physicochemical and
rheological parameters in wine available on the market must comply with the national law of the
Albanian Republic and the European Union law. By comparing our experimental data with
standard value, we can see that they are roughly the same, with very little difference. This may
come as a result of many factors that affect the quality of the wine and therefore the experimental
results. Ethyl alcohol is the predominant constituent of alcoholic fermentation. The yield of
alcohol mainly depends on the initial sugar content of the juice [8]. The content of alcohol in
wine is affected by many factors, such as ripeness of the grapes at the time of harvest, grape
processing technology, and fermentation technology [9]. The red wine had 11% vol. alcohol
content. According to the grams per liter residual sugar in a wine, can determined the product
type: dry, medium dry, medium sweet and sweet. In accordance with Europe wine regulations is
not higher than 4 g/l, so red wine can be classified into the category of dry wines. The analyzed
sample had 2.5% residual sugar. pH and electric conductivity of red wine sample were 3.49 and
2.19 mS, at 20ºC, respectively. Typical pH levels in wine normally range from 3 to 4 and can be
measured using a pH meter [7]. Care should be taken during pH measurement to ensure accurate
results as there are various components in juice and wine that can affect the performance of the
pH electrode; these include proteins, sulfides, tannins, and polyphenols. Wine contains mainly
organic acids like tartaric, malic and citric acids. Acidity plays a crucial role in imparting taste
and flavour to the wine besides protecting the wine from spoilage [17]. The acids are important
in maintaining pH low enough to inhibit the growth of many undesirable bacteria, thus giving
advantage to wine yeasts [8]. A total acidity and flurry acidity of red wine were 5.4 g/l and 0.624
g/l, respectively. According to Ribéreau and Traduction, report that the content of acids in wine
ranges between 5 and 7.5 g l-1 [14]. There is a relation between the value of pH and acids
contained in wine. When the content of acids is higher, the pH value is lower [13]. Sulfur dioxide
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y = 8.0821e-0.0527x
R² = 0.9902

Dynamic Viscosity
(mPa.S)

Dynamic Viscosity
(mPa.S)

(SO2) is widely used in wine production as a chemical antioxidant and inhibitor of microbial
activity. There are a number of traditional methods for determining free and total SO2 in wine
involving distillation or iodometric titration. The total and free amount of sulphur dioxide in
wine, were 144 mg/l and 16 mg/l, respectively. Red wines have maximum allowed limit 160 mg
l-1. None of the evaluated samples exceeded the maximum allowable limit. Density of red wine
at different temperatures ranges of 1.0020 to 0.9925 g/cm3. The experimental dates of red wine
versus temperature are presented in Figure 1.
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(e)

Fig. 1. Effect of temperature on (a) density, (b) dynamic viscosity, (c) kinematic viscosity,
(d) Arrhenius model, (f) Andrade model and (e) Clements model of red wine
The experimental data of red wine, for dynamic viscosity (mPa.s) versus temperature is shown
in Fig. 1 (a). The dynamic viscosity of red wine is decreasing with increasing of temperature. The
kinematic viscosity can be calculated from the dynamic viscosity and the density (equation 3).
On Fig. 1 (b) is presented kinematic viscosity decreasing versus temperature range 5 – 40oC.
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While fluidity is increasing with increasing of the temperature, is presented in Fig. 1 (c). The
values of the estimated constants and correlation coefficients are shown in each equation, set in
the graphs. The experimental data of red wine, for dynamic viscosity fitting by Arrhenius,
Andrade and Clements models are presented in Fig. 1 (d-e), by using Equation 1 and 2
respectively. According to, the Arrhenius model results, the value of activation energy of the
analyzed red wine was 38.1 kJ/mol, which describe the sensitivity of viscosity to temperature
changes. The values of the estimated constants are shown in each equation, set in the graphs. In
all cases the determination coefficient (𝑅2) exceeded values >0.99: 0.993 Arrhenius model, 0.994
Andrade model and 1 Clements model. The mean absolute percentage errors (MAPEa) were
below 10%: 7.57% Arrhenius model, 2.27% Andrade model and 0.53% Clements model. All of
the mean absolute percentage errors were low, which means that the viscosity values obtained
were very stable. However, comparisons of the calculated data indicate that the temperaturedependence of viscosity for the red wine sample was best described by the Clements model. An
equation with lower MAPE values gives a better fit to experimental data compared to an equation
with higher MAPE values.

Conclusions
The article is focused in physicochemical parameters determination and on influence of
temperature on rheological parameters of red wine made in Albania. The physicochemical
parameters results depend on red wine nature and can be used as a way of characterizing the wine
quality. The limit values of physicochemical and rheological parameters in wine were within the
Albanian and European standard values. The dynamic viscosity versus temperature of wine was
measured and described by different mathematical models. The value of correlation coefficient
and mean absolute percentage error indicates that the models fit satisfactorily to experimental
data. However, comparisons of the results obtained indicate that the temperature dependence of
viscosity for the red wine sample was best described by the Clements model.
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Abstract. The aim of this study was to investigate the carrier rates of group A beta hemolytic
Streptococcus (GAS) in upper respiratory tract during the various seasons of the year. We have
performed a study in population of Gjakova region during the year 2017, were we have analyzed
1590 cases. In the total cases that are studied from us, 84% has been negative in there culture
and 16 % of this cases are resulted positive with presence of GAS. In our study the rate of
isolation was 35 % in spring, 14 % in summer, 15 % in autumn and 36 % in winter. The highest
frequency of infected individuals was observed in children 0-10 years and in the females.
Keywords: Group A Streptococcus beta hemolyticus, Respiratory tract, Seasons, Gjakova region

Introduction
Group A Streptococcus β-Hemolyticus, commonly known as Group A Streptococcus (GAS) is a
bacteria that causes a range of human infections. Diseases caused by the Lancefield group A
Streptococcus - Streptococcus pyogenes, are among the most varied in terms of clinical spectra
and severity, ranging from the ubiquitous pharyngitis to rarer life-threatening presentations such
as necrotizing fasciitis. The most common infection attributable to GAS is pharyngitis, in
children between 5 and 15 years of age. In the laboratory, the bacteria are classified into different
hemolytic groups according to their reaction with the blood medium. Those that completely lyse
blood cells are classified as β Hemolytic Streptococcus [2].
These can be classified into different serological groups using the Lancefield grouping system, a
characterization based on the carbohydrate composition of bacterial antigens found on their cell
walls [8].
We therefore undertake to perform a systematic review to determine the carrier rates of group A
beta hemolytic Streptococcus (GAS) in upper respiratory tract during the various seasons of the
year. Invasive S. pyogenes infections have attracted increasing levels of attention since the late
1980s when reports from the USA, Canada, Norway, Sweden and Denmark warned of a possible
re-emergence of severe clinical manifestations of S. pyogenes, and nonsuppurative sequelae such
as rheumatic fever [7;12;14;6]. Streptococcus pyogenes is commonly carried in the oropharynx
and on intact skin of humans. The genital tract and perianal area are also sites of carriage.
Carriage rates vary according to geographical location, climatic factors, season and age [3].
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Estimates of pharyngeal carriage range from 12-23% in school-aged children [5;9]. S. pyogenes
can also contaminate the environment immediately around carriers and those with disease [10].
Transmission of S. pyogenes is usually through direct contact with droplets of saliva or nasal
secretions from carriers or persons with clinical infection, or through skin contact, especially
contact with infected lesions. The length of incubation is usually fairly short, usually 1-3 days
[13].
A wide range of clinical infections are recognized as being caused by Streptococcus pyogenes,
including respiratory, cutaneous, soft tissue and systemic infections.

Materials and Methods
During the period January-December 2017 in the microbiological laboratory of the IPH in
Gjakova were analyzed 1590 samples. All the samples have been taken in accordance with the
standards set by the literature [4].
Identification of streptococcus pyogenes colonies is done through clinical material planted on the
Petri dishes with blood agar which were incubated for 24 hours in 37 0C, and after is made the
reading of cultures (1, 11). Identification of Streptococcus pyogenes colonies that produce a toxin
that causes red blood cell hemolysis (known as Streptococcus beta hemolyticus) and their
identification is accelerated by placing a low concentration bacitracin disk (0.02-0.05 IU) in the
field of initial planting. In general B-hemolytic zone surrounding colonies has size 2 to 4 times
larger than the diameter of the colony itself. If the colonies were few (one or two) they were taken
from the main plate and incubated on another plate. Then each field is covered with disk
bacitracin. 24 hour after incubation Group A Streptococcus beta hemolyticus causes beta
hemolysis.
Determination of antibiotic sensitivity has been made on Petri Plates with the Myller Hynton area
or blood agar. Then were evaluated the measured areas: resistant - when around the antibiotic
disc were no restriction of bacterial flora <13 mm; Intermediate resistance 15-17 mm and
sensitive 18-22 mm.

Figure 1. Beta-hemolytic colonies of
Figure 2. Streptococcus pyogenes
Streptococcus pyogenes

Results and Discussion
From the sore throat analysis conducted during 2017 in the microbiological laboratory, 1590
samples were analyzed for Group A Streptococcus β-Hemolyticus. In the total cases that are
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studied from us, 84% has been negative in there culture and 16 % (299 cases) are resulted positive
with presence of GAS (figure 3).

Figure 3. Percentage of cases with SBA
Analyzed age groups 0-10 years have been that which dominated the Streptococcus βHemolyticus of group A with 112 patients. In the 21-30 age group we had 55 patients with SBA
infection, whereas in other age groups we had smaller group of infected patients with SBA
infection (table 1 and figure 4).
Table 1. Frequency of SBA for each age group

Number of infected
patients with SBA

0-10

11-20

21-30

31-40

41-50

51-60

61-70

112

42

55

43

27

14

6

Figure 4. Number of infected patients with SBA
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In figure 5 is presented report of SBA infections by sexes which have been more present in
females with 182 cases in report with males with 117 cases.

Figure 5. Report of SBA infected patients by gender during 2017
In table 3 and in figure 6 we see the frequency of analysis in different seasons of the year that
indicates greater frequency of analysis during the winter with 108 cases or 36 % of individuals
infected with SBA and in the spring with 103 cases or 35% of individuals infected with SBA.
Summer and autumn seasons have approximate value.
Table 3. Cases with SBA according to the seasons
Seasons
Spring

Total
103

Summer

42

Autumn

46

Winter

108

Total

299

30

Figure 6. Cases with SBA according to the seasons
From table 4 and figure 7 it is clear that the extent of SBA infections by seasons can be seen and
during the follow-up of these infections during the months of the year 2017. During the period
December – February we had 108 patients infected with Streptococcus β-Hemolyticus and during
the period March-May we had 103 cases infected with SBA.
Table 4. Seasonal changes of SBA infections by months

Months

Bacteria

Total

December - February

SBA

108

March - May

SBA

103

June- August

SBA

42

September - November

SBA

46

Figure 7. Seasonal changes of SBA infections by months
For all cultures isolated with SBA is made antibiogram and are used these antibiotics: penicillin,
erithromycin, amoxiclav, amoxicillin, cephalexin, cefaclor, co-trimoxasole, ceftriaxone,
gentamicin. The great sensitivity was in these antibiotics: penicillin, erythromycin and amoxiclav
(table 5 and figure 8).
Table 5. Percentage of resistance of SBA in antibiotics
Penicillin

36%

31

Erithromycin

28%

Amoxiclav

21%

Amoxicilin

13%

Cephalexin

0.84%

Cefaclor

0.69%

Cotrimoxazole

0.47%

Figure 8. Percentage of resistance of SBA in antibiotics
During comparing the results of the respiratory tract infections with Streptococcus Beta
Hemoliticus Group A in 2007 with those of year 2017, it was noted that in 2007 the highest
number of infections was reported during the spring season and in the period autumn - winter
compared to those of 2017 where the highest number was in the spring and winter (Figure 9).
The number of people infected with SBA has been highest in 2007 with 315 cases (Figure 10).

Figure 9. Cases with SBA according to the seasons during 2007 and 2017
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Figure 10. Number of infected patients with SBA during 2007 and 2017

Conclusions
Based on the results obtained from laboratory analysis we can conclude that Streptococcus βHemolyticus infections are common in upper respiratory tract infections especially at children’s
and adolescents.
Their isolation requires appropriate methods of collections, transportations and cultivation of
specimens. This work indicated that seasonal changes directly increased the number of infected
patients with Streptococcus β-Hemolyticus, especially during the winter and spring season.
Individuals were analyzed by age and the 0-10 group was more frequent with SBA infection,
while in the gender classification women were more frequent with SBA.
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Abstract. Rooting is a process that is induced by many difficulties, especially in fruit trees. For
this reason, four nutrient terrains that contain different concentrations of auxin ANA (αnaphthaleneacetic acid), BAP, GA3 and macro and micronutrient MSs are compared.
Rizogenesis is observed after three to four weeks of cultivation on the ground of rupture. Explants
react differently in each field used (Figures 4,5,6,7). The concentration of inorganic and auxinous
ANA salts on the nutrient terrains affects the rooting index and the characteristics of the
roots.Plants of the prunuscerasium L species showed better results during rooting cultivation I,
where the rooting index was very high (90%), while in rooting field II (75%) (Mirrors, Graphs a,
b).In the latter case (the rooting ground III), the high concentrations of ANA auxin induce the
formation of the colon at the end of the stem in the CAB 6P herb. In this case, the number of
roots is high, but they have an abnormal appearance, as they are too short and thick (Fig. B). The
variance analysis (ANOVA), during the rooting stage of the four types of rootstocks, confirms
some changes with respect to rooting index in each field (Table 3, Chart 1a, b).
Based on the Variance Analysis Table (P <0.05), since the value F is much greater than the
theoretical value (Prob> F) then there is a statistical difference in the comparative data.

Introduction
The biotype of PrunusCerasus (CV Maraska di vigo) developed by the University of Bologna is
used as a rootstock for cherry as well as for sour cherry. It is middle-class productivity the
rootstock, the best results are achieved with a T-bar or a sleeping chip.
Cherry compatibility with this rootstock is very good, while the variety of Sour Cherry has
excellent compatibility. It has a moderately developed root system, adapts to heavy soils with
low perspiration while resistance to limestone reaches up to 9% of active lime. It is sensible by
Armellariamellea and solid from phytophoracactorus and Verticillumi.
The varieties of cherries, grafted in this rootstock have a time of blooming and maturing for 2-3
days earlier than those grafted in the seedbed. Fruits are of good quality and of optimal size. It is
a suitable rootstock for specialized cherry orchards where the number of herbs must reach 500800 plants per hectare.
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Nutrition terrain selection
Choosing a particular field depends on plants specifics, tissue or organ in culture and the purpose
of culture. Success depends on knowing the nutritional needs of the tissues. As a universal ground
for the start of the callus from the dicotyledonous tissues is considered the terrain BazalMurashige
and Skoog (MS). Its characteristic is the relatively high concentrations of nitrates, potassium and
ammonium (George, 1993).
The mineral composition of the terrain has been studied as an important factor affecting in vitro
addition of the 'Gisela 5' from Ružić et al. (2000) that received a better growth and development
in MS and MS × 2 than ½ MS and ¼ MS.
Šiško (2011) reported that the WPM terrain shows the highest degree of addition (4.2 explants)
in the 'Gisela 5', while MS with lower values (3.0 explants).
Bošnjak Et al. (2012) successfully added 'Gisela 5' to the Quorin and Lepoivre - QL terrain
(1977).Terrain DKW medium contains 0.5 mg • l-1 BAP was used for slow augmentation of
Gisele (Lambardi et al., 2006).
Dorić et al. (2014) used this field In vitro addition of various cherry subgroups, including 'Gisela
6'. Although MS is still more widely used, it is often replaced with low salt concentration,
especially those with lower nitrogen content, including ammonium nitrate content, which is 1650
mg 1-1 in MS and 1416; 400 mg 1-1 in DKW and WPM.
In Vitro Addition remains a priority since the phytosanitary situation is of paramount importance
in the production of new uninfected cultivars. Regarding the spread of viruses in fruit trees,
appearing in many recent publications, prunus tree tests in Albania reveal that 42% of the tested
trees are infected with at least one virus. Cherries and plums are the most infected species, with
56% and 47% respectively
Treatment of seeding materials of fruit trees with the use of in vitro meristemic methods for the
elimination of viruses for important species of Prunus, Malus and Pyrus grown in Albania and
Kosovo remains to be a future challenge. That's why I have the ambition to bring successful
results, in researching the objectives and develop a successful method for Kosovo which does
not have a micro propagation laboratory.

Nutritional grounds
The success of "in vitro" culture depends heavily on the chemical composition of the field of
culture. For the optimal plant growth, it is necessary the presence of relatively large quantities of
macro elements, small quantities of microelements, iron supply, carbohydrates, vitamins and
especially phytohormones.

Microelements
Plant tissue cultures require continuous supply of some inorganic salts. Essential elements are
N2, K, Ca, Mg and S (Table 3) (Taiz&Zeiger, 2006), Nitrogen, Phosphorus, Magnesium, Sulfur
Potassium, Calcium, etc. Many authors present 5-9 microelements in the form of sulphates or
chlorides as indispensable in very small quantities (usually several mg l-1). The most prominent
and most present in the nourishing culture are Mn, Zn, B, Cu, Co, J and Mo (Mirror 3).Agar is
also a source of many microelements, it has traces of vitamins, and possibly toxic substances
(Pierik, 1988).

Phytohormonesand growth regulators
From culture tissue often is required a combination of other ausines and phytohormones.. The
term "phytohormone" is reserved for natural plant hormones. Growth regulators are called
synthetic as 2,4-D (dichlorophenoxyacetic acid) or kinetin (Salisbury & Ross, 1992).
Phytohormones and growth regulators are used in very small quantities, ranging from 0.01 to 10
mg l-1, and greatly determine the crucially of the growth during embryogenesis or morphogenesis
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(Tech & Seiler, 2004). But their use in the nourishing ground depends mainly on the type of the
plant and plant species and by endogenous phytohormones. Mainly three phytohormone
categories are used:

Auxines
It plays a role in cell growth and division, differentiation of encephalopathy, different bones and
roots tropisms, fruit growth etc. In tissue cultures, austenas are used to stimulate the growth of
boulders, start initiation of roots and extension, induction of somatic embryogenesis and the onset
of the kallus formation. Auxin causes tissue swelling and stiffens the formation of roots in high
concentrations. (Tech & Seiler, 2004).
Among the natural austencies, indolacetic acid (AIA) is used in culture. 3-indol butyric acid
(AIB) are highly effective. AIB is the root-rooting agent. Naphthylacetic acid (ANA) and
dichlorophenoxyacetic acid (2,4-D) are synthetic auxin. 2,4-D is the most effective auxin for
callus proliferation but is used in very small quantities, 10-7-10-5 M, as it is highly toxic
(Satyavathi et al., 2004; Taiz&Zeiger, 2006).

Cytokine
They are used to stimulate plant growth and development, because they favour cell division,
cytokinesis and callus organization, especially when combined with austenas. Cytokinins are
involved in cell division, morphogenesis, the onset of the formation of shoots, affecting apical
dominance, and so on. (Tech & Seiler, 2004). Of the cytokines, most useful in the soil is kinetin
(6-furfurylaminopurine), BAPP or BAP (6-benzylaminopurine or 6-benzyladenine) and zeatin.
The first two are synthetic, while zeatin is natural (Taiz&Zeiger, 2

Gibereline
Not widely used in "in vitro" culture, but GA3 (gibberellic acid) seems to be more usable. After
autoclaving, its activity loses 90%. Generally, gibberellins induce protuberance and increase the
merits or buds. They also interrupt the deep sleep of embryos or isolated seeds (Tech & Seiler,
2004; Taiz&Zeiger, 2006).
It should be noted that the ausine / cytokine ratio is an instrument in regulating cell division,
prolongation, cell differentiation, and organ formation. In general, low concentrations of auxin
and high levels of cytokines stimulate cellular growth.
Some cultures are capable of rapidly hormones forming in an autotrophic way after several
recurrent subcultures. The advantage of using these tissues is the high intensity of their growth
and the low cost of the field without phytohormone.
Also, in some cases, no phytohormone is used on the ground eg. in the "in vitro" genetic banks,
when vegetative material is kept in a state of minimum growth for several months to a year
(Kongjika et al., 1998) or during subcultures when cultures have been developed in-vitro, have
sucked sufficient amount of phytohormones during the first stages of development (Kongjika et
al., 1995).The PH is normally adjusted between 5.5 and 6.0 before autoclaving, but varies during
autoclaving and during the culture period.

Material and Method
When the implants reached lengths of 2 to 4 cm, they were transferred to the rooting ground.
Three variants of terrains were analyzed with auxin supplements ANA, BAP, IBA and GA3
during root formation :
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 ½ MS macroelement, MS microelements, MS vitamins combined with 0.1 mg l-1 ANA;
 ½ MS macroelement, MS microelements, MS vitamins combined with 0.1 mg l-1 ANA;
 MS macroelement, micro-element ½ MS, MS vitamins combined with 2 mg l-1 ANA;
 MS macro-elements, micro-nutrients ½ MS, MS vitamins combined with BAP 0.3mg.l-1, IBA
0.1mg⁻¹, GA-3 6.7μl
For CAB 6P rootstock there is no reference in the microscope but only for gyrus 6, for which the
references emphasize that with an increased percentage of IBA in MS we have a successful root
formation.
In Experiment II we tested with IBA but the result was not significant
The rooting response was evaluated after 4-5 weeks of cultivation on each rooting ground.
In all the fields, the pH is specified at the value of 5.6 and sucrose and agar is added respectively
to 30 g l-1 and 3%.
Table 1. Nutritional sites and concentrations of synthetic hormones added to them (R1, R2, R3
and R4)
(R I)

Microelements ½
Microelement
Fe-EDTA
Vitamin
ANA
Sucrose
Agar
Ph.

0,1mg.l⁻¹
30g.l⁻¹
6,7g.l⁻¹
5,6

25ml
50ml
5,0ml
10ml
0,05mg
15gr
3,35g

(R 2)

Microelements
Microelement ½
Fe-EDTA
Vitamin
ANA
Sucrose
Agar
Ph.

0,1mg.l⁻¹
30g.l⁻¹
6,7g.l⁻¹
5,6

50ml
25ml
5,0ml
10ml
0,05mg
15gr
3,35g

(R 3)

Microelements
Microelement ½
Fe-EDTA
Vitamin
ANA
Sucrose
Agar

2,0mg.l⁻¹
30g.l⁻¹
6,7g.l⁻¹

50ml
25ml
5,0ml
10ml
2,0mg
15gr
3,35g
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Ph.

5,6

(R 4)

Microelements
Microelement ½
Fe-EDTA
Vitamin
BAP
IBA
GA-3
Sucrose
Agar
Ph.

0,3mg.l⁻¹
0,1mg.l⁻¹
6,7g.l⁻¹
30g/l
3,35g⁻⁻
5,6

50ml
25ml
5,0ml
10ml
0,15ml
0,05ml
0,15gml

Figure 1 (a, b, c).a) Field preparation b) Micro- macro elements and weighing c) PH
adjustment.
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Figure 2. Laminar flushes before the initiation of inoculation for root-formation, stinging
sterilizers.

Figure 3. Laminar flushes before the initiation of inoculation for root-formation, stinging
sterilizers.
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Figure 4. Plants at the stage of root formation in the laboratory, vegetation rooms of P. avium L.

Results and Discussion
Rooting is a process that is induced by many difficulties, especially in fruit trees. For this reason,
four nutrient terrains that contain different concentrations of auxin ANA (α-naphthaleneacetic
acid), BAP, GA3 and macro and micronutrient MSs are compared.
Rizogenesis is observed after three to four weeks of cultivation on the ground of rupture. Explants
react differently in each field used (Figures 4,5,6,7). The concentration of inorganic and auxinous
ANA salts on the nutrient terrains affects the rooting index and the characteristics of the
roots.Plants of the prunuscerasium L species showed better results during rooting cultivation I,
where the rooting index was very high (90%), while in rooting field II (75%) (Mirrors, Graphs a,
b).
In the latter case (the rooting ground III), the high concentrations of ANA auxin induce the
formation of the colon at the end of the stem in the CAB 6P herb. In this case, the number of
roots is high, but they have an abnormal appearance, as they are too short and thick (Fig. B).
The variance analysis (ANOVA), during the rooting stage of the four types of rootstocks,
confirms some changes with respect to rooting index in each field (Table 3, Chart 1a, b).
Based on the Variance Analysis Table (P <0.05), since the value F is much greater than the
theoretical value (Prob> F) then there is a statistical difference in the comparative data.
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Root
formatio
n terrain
I
Root
formatio
n terrain
II

CAB 6
P
90 +
2,3367
St dev
5,2249
4
10 +
1,9235
St dev
4,3011
6

Source

DF

Species
Error
C.Total
Source

1
8
9
DF

Species
Error
C.Total

1
8
9

Sum of
Squares
8294,4000
259,2000
8553,6000
Sum of
Squares
10562,500
400,000
10962,500

Mean
Square
8294,40
32,40
Mean
Square
10562,5
50,0

F Ratio

Prob> F

256,0000

<,0001

F Ratio

Prob> F

211,2500

<,0001

Root
formatio
n terrain
III
Root
formatio
n terrain
IV
The positive effect on the induction of rhizogenesis of one of the auxin, α-naphthaleneacetic acid
(ANA), has been reported in several authors' studies in the in vitro fertilization of apple (Nemeth,
1981, Monter, 1992). Comparison of different terrains showed that the use of high concentrations
of auxin (2-3 mg l-1) favours the formation of the callus and limits the growth of the roots. Also
in other studies with P. avium species (Shatnavi et al., 2007), the same phenomenon was observed
using ruminant hormones (AIB, ANA and AIA). As a result, it is recommended to use in lower
than 0.5 mg l-1doses.

Conclusions
Based on this research we have reached to the following conclusions:
1. The "in vitro" (microshum) culture of the Prunusavium species results as an efficient method
for the propagation of these plant species;
2. P. exteries exhibit better results during the rooting cultivation I containing ½
MSmacroelements, MS microelements, MS vitamins combined with 0.1 mg l-1 ANA;
3. P. aviumexteries exhibit better results during the Rooting II cultivation that contains ½ MS
macroelement, MS ½ microelements, MS vitamins combined with 0.1 mg l-1 ANA;
4. The in-vitro (microshummium) culture of Prunuscerasium species results as an efficient
method for propagating this species plant.
5. During the direct organogenesis of the organized systems results in a high micro-shrinkage
coefficient (6-7 bushes) and thus it is possible to obtain a large number of herds after some
subcultures.
6. High rooting index (75%) is observed using the first tested variant of the feeding environment.
This variant also represents the highest percentage of survival (73%).
7.Problematic is a very low index of acclimatization for which the next work will be done.
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Abstract. In this paper the object of study was to determine the chemical nature of foxing stains
in paper. Purpose of the study: Was to deepen the knowledge on the paper with special emphasis
on foxing stains, their chemical nature and morphological aspects of foxing stains. Methods
used: Are photography under different illuminations and optical microscopy. The presence of
fibers disruption was observed with (SEM-EDS), it was used also (ATR-FTIR). Micro X-ray
diffraction was used to evaluate the crystalline fillers in the sample. Mass Spectrometry was used
for chemical analysis to identify the organic components. Conclusion: Unfoxed and foxed areas
of paper samples showed no differences from a morphological point of view. The sample’ surface
was structurally organized, paper fibers seem to be in good condition, without any visible
disturbance. The combination of several non-destructive techniques allowed the characterization
of paper composition and the evaluation of morphological aspects.
Key words: Stains, Cellulose fibers, Chemical analysis, Organic compounds.

Introduction
Paper is a complex matrix, being the main components cellulose, hemicellulose and lignin,
eventually in significant amounts. It also contains others components such as non-fibrous
materials, like fillers, coatings and sizing materials.
People had always tried to find out something easier to write on than papyrus or parchment, that
at the same time, should be easier and cheaper to make. People used various ways to express
through writing in particular palm leaves, whale bone, seal teeth, shells, turtle shell, and more
subsequently, silk and bamboo. It was also common to use stone, clay and even tree bark.

Methods and Materials
For this study were used paper samples which were collected from stationary shops in Lisbon,
from different manufactures.
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Figure 1 Photographic images of paper samples P, NB, OB obtained under standard light;
Legend: a) P, b) NB and c) OB

Results and Discussion
Table 1. A descriptive summary of each sample

Samples
P

Texture
Smooth

Color
White/without
gloss

NB

Slight
surface
texture
Very smooth like
coucheé

Crema

OB

Off white

Presence of foxing
Irregular spots and high
concentration on its entire
structure, particularly the
verso part
Uniform spots on the entire
surface
not visible to the naked eye
but visible under UV
radiation
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Figure 2. Photographic Images of the Paper Samples under different illuminations
For a more detailed view, the paper samples were observed by optical microscopy with different
magnifications (Table 3) which allowed a better morphological discription of the foxing stains.
In the table 3 is presented also the paper sample OB only for the unfoxed areas because foxing
stains in the page that is analyzed are not visible to the naked eye but visible under UV radiation.
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Figure 3. Optical microscopy observation

The scanning electron microscopy (SEM) analysis allowed to observe the
surfaces of paper samples in the foxed and unfoxed areas at high resolution in the
backscattered electron imaging mode and also to determine the main elemental
components by EDS analysis.

48

Figure 4. Areas of analysis selected for the SEM-EDS study; Legend: 1- area containing darker
stains, 2- area from the whitish stains, 3-unfoxed area

Figure 5. Scanning electron microscopy micrographs of foxed and unfoxed areas in paper
samples P, NB and OB
EDS analysis was used to obtain information on the elemental composition of paper samples.
Elemental mapping (Fig.3) of unfoxed area in paper sample P revealed the presence of silicon
(Si), aluminum (Al) and calcium (Ca), the paper is homogenous and elements are not spread.
Particles rich in calcium indicate the presence of CaCO3 that can be produced when lime easily
reacts with atmospheric carbon dioxide Lime was used during the production of paper for the
beating process of rag fibers The presence of aluminum (Al) and silicon (Si) was detected in this
sample, suggesting the use of aluminum silicate as filler during the production of paper or more
probably resulting from some type of contamination, like dust
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Figure 6. Elemental mapping of sample P (unfoxed area)

EDS mapping of unfoxed and foxed area (fig. 4) in paper sample NB revealed the presence of
silicon (Si), aluminum (Al) and potassium (K), elemental composition inferred that paper contain
aluminum silicate as filler with potassium that can be from muscovite.

Figure 7. EDS elemental mapping for the foxed area in paper sample NB
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ATR-FT-IR analysis is used to identify organic and inorganic constituent of the paper as organic
coating and others materials of interest that are present on unfoxed and foxed areas of the paper
samples.

In figure 5 are presented all the AT-FT-IR spectra of samples P, NB, OB. The spectra
are representative of several analyses done in the non-foxed and foxed areas.

Figure 8. Attenuated total reflection Fourier transform infrared spectra of foxed dark stains
(blue line) and foxed whitish stains (red line) of paper sample a)P, b) unfoxed (red line) and
foxed darker areas (blue line) of paper sample P and unfoxed (red line) and foxed areas (blue
line) of paper sample c) NB, d) OB
Micro XRD analysis on the paper samples P, NB and OB was carried out in order to evaluate
cristalline fillers in the sample.
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Figure 9. Micro-XRD diffractogram of paper sample P,NB,OB; C-cellulose, M-muscovite, Kkaolinite, Al- Aluminium Magnesium Hydroxide Silicate
Py-GC/MS is an analytical technique widely used for characterization of paper and in
this work it was used to study the different papers and investigate possible differences in the
composition of the foxing stains and unfoxed areas.

Figure 10. Py-GC/MS pyrogram of sample a) P, b) NB, c) OB
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Conclusion
The study was done for three paper samples, labeled NB (new book) dating from 1931, OB (old
book) dating from 1951 and P (print). The materials used in production of paper and foxing stains,
a type of degradation process, were evaluated for this group of investigated samples. Detailed
investigation of the composition of each paper sample was done based on a non-invasive
approach described in the section of materials and methods.
The first part focused on the visual and photographic description of paper samples, with the
objective to characterize as much as possible.
EDS analyses indicate the presence of different elements such as calcium, aluminum, silicon,
potassium, iron, magnesium and phosphorus among others.
μ-XRD analysis of paper sample P showed the presence of cellulose. The presence of others
minerals, kaolin and muscovite were observed in paper samples NB and OB, muscovite was in
larger quantities in paper sample OB. In the paper sample OB, aluminium magnesium hydroxide
silicate was also present. Paper samples were analyzed also with Py-GC/MS, this technique is
widely used for characterization of paper. Concerning paper sample P, the identified compounds
derived mainly from cellulose but also other compounds were present as lignin and hydrocarbons.
In the paper sample NB and OB were identified compounds from carbohydrates, lignin,
hydrocarbons, protein and resin. The combination of several non-destructive techniques allowed
the characterization of paper composition and the evaluation of morphological aspects.
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Abstract. Proteases are group of enzymes catalyzing the hydrolysis of proteins. Proteases are
considered as commercially most significant among industrial enzymes with wide range of
applications in several industries like food, detergent, textile, pulp and paper, and pharmaceutics.
Enzymes can be produced by plants, animals or microorganisms, the latter being the dominant
host, typically with modified features via recombinant DNA technology for high enzyme
production. However, for e.g. food industry, the use of genetically modified microorganisms is
not preferred, therefore isolation of new, wild-type microorganism for enzyme production is
highly desired. Here we present the results of screening, isolation and characterization of new
Bacillus spp. for protease production from soil samples from different areas in Kosovo. Soil
samples were divided into four different groups according to their origin: (i) isolates from areas
polluted by heavy industry, (ii) isolates from high altitude, (iii) loess sample near thermal water
springs, and (iv) arable land. Strains with better protease activity, when compared to the reference
strain is obtained.
Keywords: Industrial biotechnology, Enzymes, Protease, Isolation, Screening, FTIR.

Introduction
Enzymes are specialized proteins accelerating biochemical reactions[1], in a highly substratespecific manner, also functioning in extreme conditions and are considered to be “green
chemicals” as being environmentally friendly by lowering the activation energy, being
biodegradable[2]. Overall, and their role in industrial biotechnology is well established and these
are highly desired.
Proteases are considered important industrially enzymes with around 60% of enzyme market.
Several industries like food, textile, detergent, pulp and paper, and pharmaceutical industries,
increased their application of protease in their processes [3]. Food industry is one of the major
users of proteases, whereby these are used in many hydrolyzing processes such as in infant food
production, juice fortification, milk clotting, sausage making etc. [3]. Proteases are produced by
animals, plants or microorganisms, yet typically microbes (bacteria, yeast and fungi) are the
dominantly preferred producers. In particular, if the production host is an extremophile, the
resulting product typically operates in extreme conditions or has longer shelf life. Such
extremophiles, in turn, are isolated from extreme environments such as hot water springs,
industrially polluted or high salt content areas [4]. Bacterial proteases mostly from Bacillus spp.
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and usually are neutral or alkaline proteases, suitable for food industry since neutral proteases
generate fewer bitter compounds.
Bacillus spp. is soil dwelling, aerobic, endospore-forming gram positive rod-shaped organism,
urease, catalase, gelatin liquefaction positive, while gas, indole, methyl red negative[5]. Bacillus
spp are classified as GRAS (Generally Regarded as Safe), and they are safely applied as food
ingredients as well as probiotics [6]. Natto, a soybean fermented food is one of the oldest recorded
process were Bacillus subtilis is used for soy protein hydrolyzation [7].
Considering the industrial importance of proteases, the aim of this work is to isolate and
characterize novel Bacillus spp. capable for high level protease production from different soil
samples.

Materials and methods
Samples and growth media
Soil samples from four different environments in Kosovo as (i) areas polluted by heavy industry,
(ii) high altitude, (iii) loess sample near thermal water springs, and (iv) arable land (Fig. 1), were
collected and stored at +4oC until the screening was performed. During the sampling aseptic
conditions were applied sampling equipment’s were flame sterilized and placed in sterile plastic
bags. All chemicals were at least laboratory grade.
Fig.1 Sampling locations: Contaminated
area (byproduct of the lead refining
process, or from slaughter house) (S1, S2,
S5, S11, S20, S21, S22), High altitude (S8,
S9, S12), Thermal spring water loess (S6,
S7, S13, S14), Arable land (S3, S4, S10)

Preparation of soil samples
One gram of soil sample was diluted in 9 ml of sterile saline solution and mixed for 14min at
150rpm.Then, samples were diluted until 10-6. 0.1ml of the samples 10-3-10-6 are spread on the
skim milk agar. Plates were incubated at 37oC for 24h. Colonies with a clear zone were streaked
into a fresh agar for further investigation [8].

Characterization of Bacillus spp. colonies, Gram staining and Catalase
tests
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Colonies are examined using microscope, in search for rod shape colonies, and these are selected
as potential Bacillus spp. Gram staining procedure was applied based on the work of
Bartholomew et al., [9]. Prepared bacterial smears from grown colonies for 18h were firstly
stained with crystal violet for 1 min then gram iodine solution for 30 sec., following by
decolorization with 96% alcohol for 5sec. and washing with water then counterstaining safranin
solution was applied for 20sec. The last step is washing with water and drying.
Single colony was carefully placed in the microscope glass slide. One droplet of 3% peroxide
was added in the slide above the colony and the slide was examined against a black background
for catalase activity examination[10].

Protease activity measurement
Protease activity of each colony was measured in duplicate date, where colonies were inoculated
on 1% skimmed milk agar with sterile wood toothpick and the diameter was measured in mm
using image processing software.

Fourier Transform Infrared Spectroscopy
Advanced methods that are used for bacteria characterization are: Fourier Transform Infrared
spectroscopy (FTIR) [11], determination of fatty acid profile of the cell wall using Gas
chromatography (GC)[12], 16S sequencing[13]. Among those, infrared spectroscopy is a
technique based on the vibrations of the atoms of a molecule. An infrared spectrum is commonly
obtained by passing infrared radiation through the sample and determining what fraction of the
incident radiation is absorbed at a particular energy. 18h colonies grown in nutrient agar 1% skim
milk medium smear between two transparent KBr plates, subsequently placed under the infrared
light source between 1000-4000 cm-1. Peaks between 1000-2000 cm-1 were characterizing peaks
for Bacillus spp.

Results
Fifty-one samples are initially collected and screened for extracellular protease activity. Among
those, 29 colonies were identified as protease producers. The resulting colonies were compared
with model organism B. subtilis 168 Fig. 2 Left panel. Based on appearance, 28 colonies are
identified as potential Bacillus spp. (Table 1). Further analysis under microscope and Gram
staining resulted that, 20 of them have morphological characteristics of Bacillus spp. (Fig. 2
Middle panel). Lastly, catalase test allowed identification of 19 colonies as potential B. subtilis
(Fig. 2 Right panel). Finally, FTIR analysis reduced the list down to only 9 colonies as B.
subtilis. Fig. 3 represents selected FTIR profiles. Among the analyzed samples, S6-4, isolated
from thermal spring water is found to be a protease producer superior to the reference strain.
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Fig. 2 Left panel: Different colors of colonies in the 1% skim milk agar;1) B. sub. 168, model
organism; 2) A, C- white colonies, D- Floral white colonies, B- Yellow colonies. Middle panel
Microscopic view of the fixed cells stain according to Gram, A- B. sub. 168 B- rod shape violet
to blue Gram positive; C- rod shape red color Gram negative; D- Cocci violet to blue Gram
positive; E- Cocci Gram negative. Right panel Catalase test with 3% hydrogen peroxide; Topbubbles shows catalase positive; Bottom- no bubbles shows catalase negative.
It should be noted that, although S7-1 has the highest protease activity, it is a gram-negative
bacterium with yellow color which is not characteristic of Bacillus spp., also with different FTIR
profile (Fig. 3).

Fig. 3 FTIR results for colonies with highest resemblance to B. subtilis 168

Summary
This work reports the results of isolation (from different locations in Kosovo), screening (based
on microbiological, morphological and enzymatic tests), and characterization (based on FTIR
analysis) of new Bacillus strains for production of an industrially significant enzyme, protease.
We report novel strains with better protease production when compared to the reference,
illustrating that natural sources are to be exploited by using proper techniques.
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Table 1Morphological characteristics of colonies and protease activity

Colony

Shape

Color

S3-1

Cocci

Yellow

+

+

1749.4

1633.0

1539.2

Halo diameter
in skim milk
assay
3.65

S3-2

Rod

White

+

+

1749.4

1633.0

1539.2

2.28

S5-1

Rod

White

-

+

ND

ND

ND

2.95

S6-1

Rod

White

-

+

ND

ND

ND

0.35

S6-2

Rod

F- White

+

+

ND

ND

ND

2.87

S6-3

Rod

White

-

+

ND

ND

ND

4.85

Gram
Staining

Catalase
Assay

FTIR, P1

FTIR, P2

FTIR, P3
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S6-4

Rod

F- White

+

+

1749.4

1653.0

1539.2

5.51

S7-1

Rod

S8-1

Rod

Yellow

-

+

1747.5

1653.0

1541.1

7.14

White

+

+

1747.5

1653.0

1539.2

0.42

S8-2

Rod

S8-3

Rod

White

-

+

ND

ND

ND

3.31

White

+

+

1749.4

1651.1

1541.1

1.56

S8-4

Rod

White

+

+

1734.9

1651.0

1541.1

0.39

S9-2

Rod

White

+

+

ND

ND

ND

0.60

S10-3

Rod

White

+

+

ND

ND

ND

2.68

S10-4

Rod

White

-

+

1747.5

1653.0

1543.1

3.59

S10-5

Rod

White

+

-

1747.5

1653.0

1543.1

0.78

S11-1

Rod

F- White

+

+

ND

ND

1543.1

0.71

S11-4

Rod

White

+

+

ND

ND

ND

2.76

S12-1

Rod

White

+

+

ND

ND

ND

1.00

S13-1

Rod

White

+

+

ND

ND

ND

1.13

S13-2

Rod

White

+

+

ND

ND

ND

0.11

S20-1

Cocci

Green

+

+

1749.4

1653.0

1539.2

0.89

S20-2

Rod

White

+

+

ND

ND

ND

1.09

S21-1

Rod

White

+

+

1749.4

1651.1

1539.2

3.51

S21-2

Rod

White

+

+

1759.1

1732.1

1549.9

2.45

S21-3

Rod

White

+

+

ND

ND

ND

2.11

S22-1

Cocci

White

+

+

1732.1

1653.0

1541.1

0.12

S22-2

Rod

White

+

+

1732.1

1653.0

1541.1

1.16

S22-3

Rod

White

+

+

1739.8

1653.0

1541.1

0.70

Bsubt.168

Rod

White

+

+

1734.0

1653.0

1543.1

3.61
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The Impact of Activated Carbon at Some Water Wells
Parameters
Fidan Feka, Fisnik Laha, Syzana Aliu, Hyzer Rizani and Valon Durguti
UBT Higher Education Institution, Lagjja Kalabria p.n., Prishtinë, Kosovë
fisnik.laha@ubt-uni.net

Abstract. Increasingly, the demand for quality water is growing, and finding alternative ways
for wells water treatment is under way. The purpose of this study is to apply activated carbon at
the wells water treatment, whereby several parameters are measured such as pH, electric
conductivity, total chlorine and iron, before carbon-activated treatment and after being treated
with activated carbon. From the observed testing results, a change in results after the treatment
phase was observed: a decrease in electrical conductivity in all samples, as well as in all samples
treated we got an increase in pH value and total chlorine, whereas in the iron property there are
some variations in results. Practical laboratory procedures on the water samples treatment with
activated carbon has been carried out at the UBT Laboratories, Food Science and Biotechnology
Lab.
Keywords: Activeted carbon, physico-chemical parameters of wells water.

Introduction
The active carbon is the primary absorbent used in water treatment, and it is especially used to
eliminate odors, tastes and pesticides.
The active carbon adsorption power is derived from high surface energy, which is greater, finer
and porous.[3]

Figure 1. The active carbon adsorption forms.
The diameter of the active carbon granule is (2-5mm pure> 85%) It is used in medicine, as
disinfection of the gastrointestinal tract during various diseases, because it fixes microorganisms
and bacterial toxins,
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Materials and Methods
2 dm3 of water were obtained for analysis. Prior to the treatment phase, these parameters are
defined such as pH, electrical permeability (conductivity), total chlorine and iron. The samples
were treated with the active carbon (1g / 500ml) 15min, and after the treatment phase the
respective parameters were determined. The samples were filtered with filter paper "Selekcta"
no. 589, (Germany). Practical work is done in UBT laboratory spaces. Appliances include
photometers, pH meters and conductometers. [1],[2].

Figure 3. Part of the practical work.
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Results
Table. 1. Results of the water samples before the treatment phase

Place of
Sampling

Water
temp.
/°C

Stability
elelekt.

pH

Fe
mg/kg

Cl/
µg/kg

/ µs cm

P1

22.1

570

6.79

0.01

37

P2

22.1

819

6.68

0.62

17

P3

21.7

1100

6.66

0.09

5

P4

22.0

1055

6.80

0.02

11

P5

21.8

1079

6.90

0.03

2

-1

Table 2. Results of the water samples after the treatment phase

Place of
Sampling

Water
temp.
/°C

Stability
elelekt.

pH

Fe
mg/kg

Cl/
µg/kg

/ µs cm

P1

25.5

472

7.29

0.05

45

P2

25

568

7.20

0.06

26

P3

24.7

936

7.14

0.04

42

P4

24.3

1033

7.06

0.07

62

P5

25.4

1100

7.23

0.12

58

-1
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Discussion
From the evaluation of the water parameters before the treatment phase and after the activate
carbon treatment phase, it resulted that a part of the parameters had a rise in values in all samples,
such as pH, total chlorine (Cl2) and e it is also normal for the temperature to have a raise, while
parameters such as permutation and iron do not have a sustained increase in values .[4]
➢

The total chlorine (Cl2) before the treatment phase ranges from 2-37μg / kg, where the
highest value is recorded at the site of P1, whereas after the treatment phase the results
vary from 26-58μg / kg, where the highest values have occurred at the site P5.

➢

Iron, prior to the treatment phase ranges from 0.01-0.62mg / kg, where the highest
value is recorded at the site of P2, and after the treatment phase the results vary from
0.05-0.12mg / kg, where the highest values have occurred at the site P5.

➢

The pH at all sites has resulted in upsurge whereby it makes us realize that the active
carbon can be found in many aspects, either agriculture (in highly acidic and carbonrich soils contributes to lowering acidity).

Recommendations
From the results achieved for these parameters of activated carbon water we can come up with
these conclusions or recommendations such as:
•
The application of the active carbon is important for those waters that have expressed
acidity and carbon-based treatment reduces acidity in water samples. Also the active
carbon can find room for use in other areas that have to do with the pH value.
•

We must be careful about the application of the active carbon and its purity, which may
affect variations of many parameters that affect the quality of water or many other
products.

•

The active carbon is also used in drinking water, and this appliance is used to remove
wind and water, but care must be taken because there may be deviations of the results
for many parameters.

References
1.

Thomas, R. (2011). Beginner’s Guide to ICP-MS. PartsIhttp://www.spectroscopymag.com.

63

2.
3.
4.

5.
6.

Anthropogenic Sources and their Environmental Impact to Surface Waters. Accepted
20 May 2013, Available online 1June 2013, Vol.3, No.2 (June 2013).
https://www.tandfonline.com/doi/abs/10.1080/09593330.2013.846923?journalCode=t
ent20.
Study of Industrial Discharges in Water of River Lepenci and ChemicalEnvironmental Impact on Public Health. Received 16 November 2012, Received in
revised form 6 January 2013, Accepted 8 January 2013, Published 10 January 2013.
Çullaj, (2005): Kimia e Mjedisit, FShN, UT, Prof. Alqi Çullaj 2005.
Payment, et.al., (2003): Payment P, Waite M, Dufour A. Introducing parameters for
the assessment of drinking water quality. London, UK: IWA Publishing; 2003.
Available from:
http://www.who.int/water_sanitation_health/dwq/9241546301_chap2.pdf.

64

The level of nutritional values on kids aged 4-6 years old
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Abstract. The period of preschool kids is between 4-6 years old. Kids of this age need to eat
healthy, they firstly need to satisfy energetic needs then the needs of macronutrients and
micronutrients following the given recommendations, from which they will improve some eating
habits too.
The study has been conducted on some public and private preschools on the Pollog region when
kids aged 4-6 consume 75% of the daily food on which the study is based on.
From the conducted analysis it has been proven that that the energy intake of the mentioned age
is matching the normative which is around 1200 kcal for 75% of daily intake, the protein intake
is matching the normative and also with an excellent ratio at 1:1 of proteins of plant and animal
origin, the consumption of fats is matching the normative and there is a domination of unsaturated
fats which fits in with the recommendations, the intake of carbohydrates is also matching the
normative but with a higher intake of monosaccharides by 20%. There has been noticed a deficit
of magnesium and copper.
Keywords: preschool, Pollog, protein, monosaccharides, magnesium.

Introduction
Man has always changed nutrition habits, sometimes at best but sometimes at his own expense.
These changes are influenced by social, geographical and economic factors as well as new
knowledge about the use and toxicity of certain types of food or their components. Child nutrition
is extremely important because inadequate food can spur improper consequences on the physical
and psychic development of the child [1].The pre-school period is a time of intensive child growth
and development. It is therefore important to know what, when, and how to offer the child a
proper diet. Child nutrition in kindergartens is planned and controlled by the kindergarten and
out-of-school institutions [2].Unfortunately, conditions, norms, or legal provisions are not fully
implemented and fully respected in all kindergartens in the country.Consumption of a healthy
diet is essential for children to ensure that they undergo normal growth and development and to
prevent a variety of nutrition related health problems, such as anemia, growth retardation,
malnutrition, compromised cognitive achievement, obesity, dental problems, and chronic
diseases later in life [3-5]. The importance of having proper nutrition has in recent years been
emphasized as a key factor in leading a healthy life and has contributed to the trend toward
healthier diets [6].Insufficient nutrition information leads to many diet-related health problems,
and it is necessary for people of all ages, especially children, to provide food education to mitigate
these risks.In this respect, the most important mission of parents and particularly educators is to
make the best use of the resources, teach students correct nutritional habits based on sound
nutritional principles, correct wrong information and habits about nutrition and transform
positive practices into a lifestyle [7].Based on scientific research, the study analyzes the proper
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nutrition of a preschool child, respectively by analyzing the day menus that have those nurseries
analyzed possible deviations of current menus in terms of energy values and nutritional values.

Materials and Methods
The study included six gardens, and that three gardens from the city of Gostivar and from Tetovo,
of which two in the city are public and a private one. The composition of food menus with
nutrients is also different. Tables 1 and 2 provide menus for nursery X for a month where the first
and third week have the same food composition and the second and fourth week have the same
food composition.
Table 1. The composition of food in the nursery X for the first and third week
Day
Breakfast
Between
Lunch
ration
Monday
2 pieces of bread 2
seasonal Soup with chicken,1
with
marmalade fruits
plate pasta with cheese
and a glass of milk
Tuesday
1 plate oat with 2
banana 1 plate of potatoes with
yogurt
creams
minced meat and salad,
2 pieces of bread
Wednesday 2 pieces bread, 2
seasonal 1 plate with minced
cheese, eggs and 1 fruits
meat,1 seasonal salad,
glass of lemon tea
2 pieces of bread
and 2 spoonful of
honey
Thursday
3 pieces of bread, 2 100 g biscuit Soup with vegetables, 1
zdenk,
10
g with 150 ml of plate mished patato
marmalade, 1 glass milk
with minced meat and 1
of milk
seasonal salad
Friday
2-3 pieces of bread, 1 Jogobela
1 plate beans, 1 plate
1 chicken pate with
salad, 2 pieces of bread
yogurt

Between
ration
1 pudding

2
seasonal
fruits
1 Croissant
or jogobella

2
seasonal
fruits

1 glass of
sulted
seasonal
fruit juice

Table 2. The composition of the food in the nursery X for the second and
the fourth week
Day
Monday

Tuesday

Breakfast

Between
ration
2 -3 pieces of 1 glass dense
bread 10 g butter fruit juice
and 20 g cheese,
milk
1 Plate polenta 2
banana
with yogurt
creams

Lunch

Between
ration
1 pudding

Soup with chicken
meat, 1 plate beans, 1
plate salad shope, 2 – 3
pieces of bread
1 plate of potatoes with 2 seasonal
minced meat and 1 fruits
plate village salad, 2
pieces of bread
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Wednesday

Thursday

Friday

2 pieces of bread, 2 seasonal fruits
25 g cheese,2 eggs
and lemon tea and
2 spoonful honey
2 pieces of bread, 2 1 plate biscuits
zdenk,
10
g with milk
honey,1 glass milk
2 – 3 pieces of
bread, 1 chicken
pate with yogurt

1 Jogobela

1 plate goulash with
rice
and
other
vegetables,1
mixed
salad, 2 pieces of bread
Soup with vegetables,
puree with minced
meat and seasonal
salad, 2 pieces of bread
Mixed soap, 1 fish
meat, 1 salad, 2 pieces
of bread

Croissant or
jogobela

1 seasonal
fruits

1 pancake
with
eurokrem

Normally the composition of the tables is different when it comes to the season when the food is
consumed. While the content of the tables is calculated the daily energy content, macro-nutrient
substances such as protein, fat and carbohydrates and containing mineral substances. Calculation
is done on the basis of nutrition charts, while the minimum, maximum, average, and deficit or
surplus is calculated in comparison with the recommended norms. The calculation was done
based on tables for nutritional values

Results and Discussion
Taking nutrients for children aged 4-6 years in nurseries depends on the time the children spend
in nurseries. Our study included children who should consume 75% of food in the nursery and
the rest remained at home. This means that this food is also basic food and that it needs to satisfy
all the nutritional needs of macro-nutrition and micronutrients. Macro nutrients are nutrients that,
by their cleavage, provide energy to the organism. The macro-nutrition group includes
carbohydrates, dietary fiber, fatty acids, fatty acids, cholesterol, proteins and amino acids [8].In
Graph 1, mean daily energy value is given during food consumption in the nursery 75%, from
which we can observe that the average energy calculated in the seasons of the energy intake is
1174.6 kcal, which is according to the recommended norm of 1160-1200 kcal .
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kcal

Energetic values
1400
1200
1000
800
600
400
200
0
Sezoni 1
Sezoni 2
Sezoni 3
Sezoni 4
mesatarja

Minimale
1089
1095.4
1045.6
1002.1
1058

Maksimale
1257.4
1246.1
1264
1398.1
1291.4

Mesatarja
1173.2
1170.7
1154.5
1200
1174.6

Graph 1. Daily average variation of energy values in the season

Table 3 shows the participation of macronutrients in daily diet of children 4-6 years in
nurseries.From where we can notice that the presence of proteins is on average 31.77 g, which
corresponds to the recommended daily values of protein intake of 10-15%, respectively the
normative of 26.00-32.00 g.Fat participation also responds to the recommendations and every
day a day consumes 41.02 g of fat in the nursery that is in compliance with the norm of 35.5 44.40 g, while the carbohydrate content is 174.4 g, which is also in line with the recommendations
and normative of 173.2 - 179. 2 g.
Table 3. Participation of macronutrients energetic daily value
Energy value
Proteins (g)
Fats (g)
Carbohydrates
(kcal)
(g)
Minimum
1058
26.76
32.61
159.78
Maximum
1291.4
36.79
49.44
189.07
Average
1174.6
31.77
41.02
174.4
Deficit
0.00
0.00
0.00
0.00
Suficit
0.00
0.00
0.00
0.00
Normative
1160.0-1200.0
26.00-32.00
35.5-44.40
173.2-179.2
Table 4 shows the participation of proteins of plant and animal origin. According to the
recommendations, the consumption of proteins of plant and animal origin should be in the ratio
of 1: 1, meaning that, according to the participation obtained for proteins of plant origin of 15.70
g and proteins of animal origin of 16.07 g, indicates an ideal ratio of them.
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Table 4. Participation of proteins with plant and animal origin
Origin of Normative .min-max
Gram
kcal
proteins
Plant
Animal

13.00 – 16.00
13.00 – 16.00

15.70
16.07

62.8
64.2

% generally
of energetic
values
5.35
5.40

Minerals are inorganic substances, present in all body tissues and fluids and their presence is
necessary for the elements or minerals for their normal life processes [9, 10].
Calcium is a major nutrient in the human body. Food science is mainly focused on calcium in
babies and toddlers [11].
Scientific evidence indicates that calcium plays a key role in bone and teeth health, to sum, that
of collagen tissues [12].
Table 5 shows the participation of mineral substances in daily diet of children 4-6 years in
nurseries. From where we can observe that calcium participation with 589.18 mg is at normal
limits although at a minimal value, iron participation is also within the normal range of 7.5 mg,
phosphorus is also at normal limits with 589.83 mg, as well as the participation of zinc is at the
normal limit of 4.56 mg. Regarding the participation of magnesium it is within the normal limits
of 76.17mg or with a deficit of 15.37%, as well as the participation of copper is within the limits
of 0.96 mg or with a deficit of 28.7%. on the other hand the sodium content is higher than normal
with 676.60 or surplus of 11.3%.
Table 5. Average participation of minerals substances
Minarals
Na
Mg
Ca
Fe

Cu

P

Zn

mg / day
Average

676.60

76.17

589.18

7.5

0.96

589.83

4.56

Deficit

0.00

15.37

0.00

0.00

28.7

0.00

0.00

Suficit

11.3

0.00

0.00

0.00

0.00

0.00

0.00

Normativ

472.0-

82.5-

540.0-

6.75-

1.12-

540.00

4.50

min-max

557.0

97.5

660.0

8.25

1.50

660.00

5.25

Conclusion
From the results it can be concluded that children aged 4-6 years who consume nursery food
receive optimal energy values with 1174.6 kcal. Taking macro-nutrients such as protein, fat, and
carbohydrates is at the normal limits, and also the protein ratio of plant and animal origin is ideal
with 1: 1. Mineral recovery is in most cases normal, but magnesium and copper deficits are
15.37% and 28.7%, while sodium is in surplus of 11.3.
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Abstract. Microbial processes are highly dependent on temperature. This paper aims to study the
influence of temperature on fermentation process on experimental and industrial scale. We were
focused to determine the pre- exponential coefficients and the activation energy for experimental
and industrial conditions and to quantify the amount of heat to be removed from fermenter to
keep it under constant temperature during fermentation process. Substrate used for fermentation
was beer industrial wort 120 Balling and yeast strain used was bottom fermentation yeast
"Saccharomyces Carlsbegensis SP 35". Evaluation and comparison of kinetic parameters in
different fermentation conditions were carried out. Temperatures used for different batches in
industrial trials were 5, 20, 25 and 35 ° C and 8, 12 and 16 °C for experimental trials. Kinetic
models developed were able to predict with a relatively high accuracy the experimental results
achieved under non-thermal conditions and can be used to simulate the industrial process of beer
production.
Keywords: Kinetic Model, Fermentation, Activation Energy, Coefficients.

Introduction
It is common in industrial beer fermentations to operate at an experimentally determined optimal
growth temperature for the yeast being used. Depending on how the fermentation progresses, the
temperature can be raised (i.e., to speed up a slow fermentation) or lowered (i.e., to offset the
formation of undesirable flavor and aroma compounds) to keep the fermentation on schedule and
to maintain the desired product quality. Ideally the temperature should not have to be varied in
this way, but unforeseen circumstances often arise that require temperature variation. In this
article a simplistic model of beer fermentation is used to perform an optimal temperature control
study of beer fermentation [2]..
The fermentator cooling temperature was the single available parameter to control. Many authors
has noted that the kinetic rate constants in biological reactions of yeast follow an Arrhenius-type
temperature dependence up to a defined optimal growth temperature. Most researchers, as a first
approximation, have assumed a temperature dependence only on the maximum specific rate
parameters and have ignored any similar effects on other kinetic parameters. The objective of
this study was to predict a kinetic model based on experimental and industrial scale trials on
temperature impact directly on fermentation dynamics. Optimal control theory was applied to the
process of batch beer fermentation [3]. The performance was evaluated based on substrate
consumption kinetics. Kinetic parameters were calculated based on well-known Arrhenius
model.
In fitting the model to data it was found that these parameters did vary with temperature and that
they followed an Arrhenius dependency quite closely.
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Material and method
Experimental and industrial fermentation were carried out almost in the same condition. As
substrate was used 120 Balling beer wort, inoculated with Saccharomyces carlsbegensis SW35
bottom yeast in cell density 8%. Industrial trials were carried out at ''Stefani & Co '' brewery in
Tirana, Albania. Glucose measurements were performed at certain time intervals and
fermentation progression was performed until fermentation ended at a constant value of the
residual extract [8]. Periodic fermentation was carried out in small bioreactors with a volume of
1 l. Fermentation temperatures 5, 20, 25 and 35 °C were used in experimental conditions and
temperatures 8, 12 and 16 °C under industrial conditions. We tried to provide similar
experimental fermentation conditions as in industry, by inoculating the same yeast quality with
the same vitality and cell density. The performance of substrate consumption in relation to time
was monitored.
Kinetic parameters: The metabolic activity of enzymes increases with increasing temperature as
long as the temperature does not get too high. The dependency observed is of Arrhenius type. In
order to have a better understanding of the fermentation process performance, kinetic parameters
should be considered, such as the specific velocity of substrate consumption, μ and so on [11].
Determination of this velocity is carried out through simple linearization of Arrhenius equation,
since this law applies only to low temperatures, which correspond to our fermentation conditions.
Applied Arrhenius law, regarding both experimental development environments, can be written
as [1]:

1 = A1 exp(−

Ea1 .
)

(1)

Ea2 .
)

(2)

RT

2 = A2 exp(−

RT

where, the index "1" stands for laboratory conditions while the index "2" stands for industrial
conditions. Determination of kinetic parameters is donne through linearization form of Arrhenius
equation [5]:

ln( i ) = ln( Ai ) −

(3)

Ea1 1

R T

Where, the index i = 1,2 while the values of T vary from the fermentation conditions in each
environment. Further, the linearization continues as:

yi = bi − a i x .
Where:

yi = ln ( i ) , bi = ln ( A i ) , a i = −E ai R and x = 1 T

(4)
.

Also, it should be noted that the specific growth rate is given as [9], [10]:

i =
Where:

si = s0 − s p and t = t p − t0

si
t

(5)
.
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In order to determine constants bi and ai values we used Microsoft Office Excel.

Results and discussion
We evaluated the performance of laboratory conditions (fig. 1) for substrate concentration with
time, for yeast in different fermentation conditions. In order to have a better understanding we
evaluated these parameters in industrial conditions, which are depicted in figure 2.

Fig. 1. Dependence of substrate concentration in ° Balling at hour time for yeast under
different fermentation conditions, under laboratory conditions.
As we can observe, for all four cases the fermentation extract is almost at 5.6% of the
concentration of sugar consumption, depending on time duration. On the other hand, it is noticed
that the fermentation process time varies from the fermentation conditions and this is clearly
apparent from the graphic representations for each case, where in the case of fermentation at a
low temperature of 5 ° C the fermentation process requires a relatively short time frame more
than 2 weeks since the yeast under these conditions fails to develop its full potential function,
while in the other 3 cases corresponding to the temperatures of 20, 25 and 35 ° C, the yeast
reaches consume a shorter time of glucose for approximately 3-4 days, producing a greater
amount of alcohol.
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Fig. 2. Dependence of substrate concentration in ° Balling at hour time per yeast under
different fermentation conditions under industrial conditions
Kinetic parameters: To determine the values of bi and ai constants we use Microsoft Office Excel
package and follow the steps below:
The following table is created for each of the premises and the yi and xi values are determined,
namely
the
following:
a) Laboratory conditions, (1) ;
b) Industrial Conditions, (2)
Table 1. Summary table of the values of y1 and x1 for the process of fermentation under
laboratory conditions.
T1 ( °C )
5
20

μ1
0.0333
0.18889

1 / T1
0.2
0.05

ln( μ1 )
-3.4012
-1.6666

25
35

0.14375

0.04

-1.9397

0.18611

0.02857

-1.6814

Table 2. Summary table of the values of y2 and x2 for the process of fermentation under
industrial conditions.
T2 ( °C )
8
12

μ2
0.085
0.10625

1 / T2
0.125
0.08333

ln( μ2 )
-2.4651
-2.242

16

0.14333

0.0625

-1.9486

1)The dependence yi = f (xi) is evaluated and the linear characteristic equation is shown and the
correlation coefficient for each case are determined.
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Fig. 3. Dependence of y1 in f (x1) for the fermentation process under laboratory conditions

Fig. 4. Dependence of y2 in f (x2) for the fermentation process under industrial conditions.
2)From the characteristic line equation, we determine the bi and ai coefficients and then, based
on the respective formulas, we determine the equilibrium constants Eai and Ai, taking into account
the constant value of the gases R = 8.314 J / gmolK .

a) Laboratory conditions, (1):
b1 = −1,368 and a1 = 10.08 from where: A1 = 0.25462 and Ea1 = 83.8051J/gmolK .
b) Industrial conditions, (2):
b2 = −1,5 and a 2 = 7.93 from where: A2 = 0.223130.25462 and Ea2 = 65.9383J/gmolK
Production and removal of heat in ferments at industrial scale:
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During the metabolism of the carbohydrate from yeast, a certain amount of energy is
released which is used in the biosynthesis of cellular material or the production of other
products or partly released as heat. This free energy is calculated from the general
equation of glycolysis:
Glukozë + 2Pi + 2ADP → 2Etanol + 2CO2 + 2ATP
Calculation of the free energy for each stage of this reaction will give a final value of
157 KJ mol [7]. However, ATP is not included in the calculation produced by
complementary cell reaction ( 2ATP → 2ADP + 2Pi ) thus producing an amount
of : 2 x 31 = 62 KJ mol.
The total amount of heat can be calculated as 157 + 62 = 219 KJ / Mol fermented
glucose (based on different assumptions we can obtain different values). Using the values
calculated above, we can give the overall heat obtained by a typical fermentation process. If the
liquor to be used for fermentation has an initial extract 120Plato means that the juice contains
approximately 12.6 kg of the extract / heel of which 9.5 kg are fermentable. 219 KJ mol
glucose is equivalent to 1217KJ kg of glucose. So, since fermentation of 1000hl cider can be
produced:

1000 x 9.5 x 1217 = 11.5GJ

This amount of heat is not uniformly obtained in fermentation, however, at the maximum
fermentation speed this heat reaches the peak. This peak is about 0.22 kg extract / hl / hour. Thus,
in fermentation of 1000hl the maximum heat of the coolant quantity is:

1000 x 0.22 x 1217 = 0.26GJ / h

In order to realize the cooling of the beer, we must remove the heat produced which will depend
on the temperature amplitude. Expression of this equation is:

Q = M x Cp x T

Where : Q − is the heat in KJ, M − is the mass of beer in kg,
Cp − is the specific heat at KJ / kg o C, T − is the difference in the beer temperature.
For example: if a fermenter with 1000hl capacity and specific heat of
Cp =4.05KJ / kg  C will cool it from 150C to 50C, the amount of heat to be removed
will be:

1000 x 1000 x (15 – 5 ) x 4.05 = 4.05 GJ

If the cooling speed reaches 10C / h in the same way as above, we will also give the
cooling speed:
1000 x 1000 x 1 4.05 = 405MJ / h

Conclusion
Microbial processes are processes that are highly dependent on temperature. The very fact that
in some cases we use temperature as an inhibitory factor or an activator of microbial processes
means a lot for us. Chemical engineering is of interest to both sides of the coin and the
temperature of microorganism inhibition, which is used in the case of preservation of products
or pasteurization and sterilization to model the processes and designed equipment to achieve this
objective, but very important is the activation temperature to obtain the optimum speed of the
microbial reaction.
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In the case of consideration, the temperature influence on the performance of the fermentation
process has been taken into consideration in this subject. The yeast fermentation process with
yeast essence is an exothermic process that releases considerable amounts of energy.
Determination of temperature dependence coefficients is very important for modeling and
designing bioreactors, particularly for designing the cooling and removal mode of heat released
from the fermentation process. Experiments carried out on an experimental and industrial scale
used approximate kinetic constants and an approximate calculation was made of how much
energy should leave the bioreactor to keep the process at constant temperature.

The values received are:

-Kinetic constants:

A1 = 0.25462 , Ea1 = 83.8051 J gmol; A2 = 0.22313 , Ea2 = 65.9383 J gmol

-The amount of energy needed to be removed from the bioreactor to keep the process
at constant temperature: Q = 4.05 GJ .
In conclusion, this kinetic model with the values calculated for the temperature function for the
important parameters was able to predict with a relatively high precision the experimental results
achieved under non-thermal conditions. On the other hand, this model can be used to simulate
the industrial process of beer production under different operating conditions and to detect errors
during the development of the process at each step.
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Abstract. In this study, several samples from two different producers that are present in the
Kosovo market and which are declared as GMO free are analyzed, the method of analysis is
Agrastrip® GMO - Romer labs®. Samples were taken on a random basis in the market and the
focus of the study were two products (corn and soy). As this problem is relatively new in the
Republic of Kosovo, some theoretical and practical issues will be addressed by referring to the
researchers in this field: what are GMOs and why GM foods are produced, the distinction to be
made (myths and facts, socio-economic aspects), side effects (environment and health), bees as
being of being dependent on existence and life (especially in food, relationship with GMOs).
Keywords: GMOs, GMO FREE, Agrastrip® GMOs - Romer labs®, corn, soy

Introduction
In this project, we have treated a very controversial topic which is GMOs. The subject is very
wide but we tried treating the problems from the basic concerns which are correlated with the
topic. From showing what they are, why are they used for and what are the effects of them in our
health and environment, to a study with several samples which were analysed in lab. Also in this
study several samples from two different producers that are present in the Kosovo market and
which are declared as GMO free are analyzed, the method of analysis is Agrastrip® GMO Romer labs®. Samples were taken on a random basis in the market and the focus of the study
were two products (corn and soy). As this problem is relatively new in the Republic of Kosovo,
some theoretical and practical issues will be addressed by referring to the researchers in this field:
what are GMOs and why GM foods are produced, the distinction to be made (myths and facts,
socio-economic aspects), side effects (environment and health), bees as being of being dependent
on existence and life (especially in food, relationship with GMOs).
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Materials and methods
Experiment Required tools:
Glass jars
Blender
Corn bean
Soy bean
GMO kits
The way we concluded the results: The samples were taken on a random basis in the market. It
should also be noted that the samples were analyzed in the laboratories of the Faculty of Food
Science and Biotechnology – UBT. During this experiment we analyzed two products (soy and
corn), the purpose of this experiment was to confirm if these products marked as free GMO are
true.This method consists on The AgraStrip® test kits are ready-to-use lateral flow devices (LFD)
for on-site testing. These allow a rapid analysis of a wide range of commodities within only 6
minutes First, an amount of corn and soybean grains were crushed by blender and the sample was
homogenized. Then 10g of each sample was taken and placed in laboratory glassware with 500ml
volume and filled with distilled water up to 200 ml. After the samples are placed, the product is
homogenized. Then the agrotrip GMO test kits are placed in the samples and left in a position for
15 minutes. After 5 minutes, the kit is removed and the results were shown in a visual way.
A single violet line at the center of the test - negative test
Two lines at the center of the test - positive test
No lines at the center of the test - invalid test
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AgraStrip® Test

Results and discussion
The results obtained during this study show that the results were negative, thus analyzed samples
were not genetically modified. Which indicates that the products obtained in the study and which
are declared as GMO free, have not resulted genetic modifications. This study is from random
studies conducted in the republic of Kosovo, therefore we hope to be an incentive for wider
testimonies in our country.
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Conclusions
Based on the results of this study we can conclude that:
1.

The products analyzed meet their objectives to have GMO free products on the
market;
None of the analyzed soy samples did not prove positive in the AgraStrip® test;
None of the analyzed corn samples did not prove positive in the AgraStrip®
test;
Most of the food in the Republic of Kosovo are not declared as GMO free;
We recommend competent institutions to deal with this issue in cooperation with
scientific institutions, to have a realistic understanding of what foods are
consuming the population in the Republic of Kosovo;

2.
3.
4.
5.
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Abstract. Ochratoxin A (OTA), is a mycotoxin, produced by a number Aspergillus species and
Penicillium verrucosum, can be found in several food commodities including cereals, wine,
coffee, cacao, spices or dried fruits, milk, meat resulting in a chronic human exposure. According
to the toxicological studies, OTA has been shown to be nephrotoxic, hepatotoxic, teratogenic and
immunotoxic to animals and human. It is a regulated mycotoxin and maximum limits in a wide
range of foodstuffs have been established by Commission Regulation (EC) No 1881/2006. . The
aim of our study was to investigate the presence of OTA in cereal derived products and roasted
coffee beans and ground roasted beans from Prishtina market. A total of 112 samples were
collected from different markets and traditional bazaars during 2016–2017 years, according to
the sampling method for the official control of Ochratoxin A laid down in Commission
Regulation (EC) No 401/2006. The analytical methods used in this study involved Liquid
Chromatography coupled with Tandem Mass Spectrometry (LC-MS-MS). Our findings show
that contamination levels of OTA in all cereal-derived products were lower than the permitted
level by European Commission Regulation and Kosovo Food Codex. The frequencies of OTA
contamination were 11.62%, 10.05% and 5.95% and the mean concentrations of positive samples
were 0.72 μg/kg, 0.84 μg/kg, 0.41 μg/kg for maize flour, wheat-flour, and coffee samples,
respectively.
Keywords: Ochratoxin A, maize flour, wheat flour, coffee, LC-MS/MS, Public health Kosovo

Introduction
Ochratoxin A, sometimes named OTA is naturally toxin created by fungal species of the genus
Penicillum and Aspergillus (1).
OTA is known as a mycotoxin of stored productts and has strongly linked with Human endemic
nepropathy (BEN), and Porcine nepropathy through ingestion of contaminated food and feed
with OTA (4,5).

82

With OTA can be contaminated a large of variety of food products including cereals, cereal by
products, wine, coffee, milk, spices, dried fruits, rice, green tea, figs, vegetables, beer etc (7, 8,
9)
The most toxic of the group of ochratoxins is OTA, and is classified as potecial carcinogen at
humans (2B group) evaluated by International Agency for research on Cancer (2, 1).
Kosovo Parliament has approved the regulation on contaminats (3) which is in whole text
harmonised with European Commission Regulation 1881/2006, where both institutions have set
the maximum allowed limit of 3 µg/kg.and 5 µg/kg, for cereal derivatives and for roasted coffee,
respectively.
In 10 anniversary of independence, we are still trying to create capacities to monitor the food in
the market and have a safer food in our table, to protect public health. The aim of this
investigation was to have a mirror of contamination of food marketed in Prishtina. Our study was
performed in two years of periods continously 2016-2017.

Sampling
Sampling places in this investigation were chosen randomly from different markets,
supermarkets, restaurants, bakeries, flour-mills, traditional bazzars etc. during 20162017 years. Cereal by products samples were collected in mostly in flour-mills, but
some of the samples were collected also in the bakeries during 2016, in the total 70
samples. For coffee, were collected 42 samples during 2017 also in the Prishtina city.
Representative subsamples (10 g) were collected and used in the study. Sampling
procedure was done in the harmony with European Commmission regulation 401/2006
(European Commission 2006a). Samples was stored in proper conditions -180 C until
analysed by LC MS MS at Food and Veterinary Laboratory, in Prishtina.

Sample preparation for Elisa
For Cereals: Grind and mix a representative sample, weigh out 5 g of ground sample and place
into a falcon tube 15 ml, add 25 ml of 70% ethanol and shake for 20 min. with a shaker then
centrifuge sample for 10 min. At 4.000 rpm, after dilute 1 ml of the obtained supernatant with 1
ml of distilled water, following step is disturbing 50 µl in every microwell in the plate, in double.
For roasted coffee: Grind and mix a representative sample, weigh 5 g of sample and put into a
soluble container, added 25 ml of 70% ethanol and shake for 20 min. In a shaker, after this step
followed by centrifugation of sample for 10 min at 4.000 rpm, diluting of 50 µl of the obtained
supernatant with 950 µl of a 35:65 mixture of ethanol/deionized H2O.

Testing protocol according to manufacturer instructions
First step is to add 50 µl of each Standards in duplicate into different microwells,
after add 50 µl of each sample in duplicate into different microwells, followed by adding
100 µl of antibody 1 and mix well by gently rocking the plate manually for 1 min. While
incubating period is 30 min at room temperature, following step is to wash 3 times with 250 µl of
1X Wash Solution. After the last wash, invert the plate and gently tap the plate dry on paper
towels, add 100 µl of Antibody 2 solution, and then the next step is incubating the plate for 30
min. At room temperature, wash the plate 3 time as the same procedure as washing procedure
above, add 100 µl of TMB substrate, after incubating 15 min. At room temperature, add 100 µl of
Stop Solution to stop the enzyme reaction, the last step is reading the plate at 450 nm wavelength.

Chemicals and standards
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Ochratoxin A standard was purchased from Cayman (USA), Immunoaffinity columns MycoSep
229 Ochra were obtained from Romer Lab (Asustria).
Methanol (MeOH), Acetonitrile (ACN), auas ammonia were supplied from LAB SCAN Ltd
(Dublin, Ireland).

Determination of OTA
The procedure for OTA extraction from cereals by products is described as follow:
Clean-up: 5 mL from the filtrate were diluted with 40 mL PBS and mixed for 30 sec. Solution
was loaded in the MycoSep 229 Ochra column (flow rate 3 mL min−1) and washed once with 10
mL of water. The column allowed to dry by passing air through it. OTA was eluted with 3μL of
a solution of methanol. The eluate was then evaporated to dryness under a gentle stream of
nitrogen. The residue was dissolved immediately in 500 μl mobile phase and an aliquot was kept
at −18°C for the confirmation of the analysis.

Results and Discution

Table 1. The results of OTA contamination in foodcommodities marketed in Prishtina

Municipality /
Year

Maize flour

n contaminated/n samples
Wheat
flour
Coffee

Total

Mean + SD of the conc. of OTA µg/kg
Maize
Wheat
flour
flour
Coffee

Prishtina
2016

2/17
(11.62%)

3/30(10.0%)

1/30(3.33%)

6/77(7.8%)

0.721±0.112

0.777±0.141

0.321±0.154

2017

0/3(0.0%)

2/20(10.0%)

1/12(8.33%)

3/35(8.6%)

0

0.981±0.112

0.521±0.251

Prishtina Total

2/20(11.62%)

5/50(10.0%)

2/42(5..95%)

9/112(8.04%)

0.721±0.112

0.847±0.112

0.421±0.181

General: A total of 112 foodcommodities samples including 77 from 2016 and 35 from 2017
were analysed for OTA.
Ochratoxin A in maize flour and wheat flour collected from the Prishtina Market were generally
in low level.
In total, 8 % (6/77 samples) from the samples collected in 2016 were contaminated, while 9%
(3/35 samples) from 2017 were contaminated with ochratoxin A. The mean concentration of OTA
in wheat flour samples were 0.78 µg/kg, in maize flour 0.72 µg/kg and in coffee 0.32 µg/kg
during 2016, whereas in 2017, in the coffee samples was 0.52 µg/kg, in maize flour samples
was 0 and in wheat flour samples was 0.98 µg/kg.
The highest level was in maize flour samples with 1.1 µg/kg.
In this investigation, 9 samples were contaminated with OTA, but none of them exceeded the
maximum limit established by Kosovo Food Law and European Commission Regulation on OTA
in cereal derivatives and roasted coffee of 3 µg/kg and 5 µg/kg, respectively.
Previous scientific investigation done by (12) has confirmed of the presence of OTA in cereal
flour contaminated samples in Prishtina region. But also none of the contaminated samples did
not above the maximum limit set by Kosovo Food Law ( Official Journal of RKS, 2013) on
cantaminants and European Commission Directives 1881/2006.
In the best of our knowledge, there is no investigation of OTA in coffee products marketed in
Kosova, so this is the first investigation about of food safety on this foodcommodities.
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In Serbia, where more than 30% of our cereal comes from this country, some invstigation were
done about OTA in cereal and cereal by products. Last year (10) has made an research
investigation with the samples from 2012-2016, from 114 cereal samples, 10.7% maize samples
were above the maximum limit set by Serbian Food Codex whereas another investigation were
done in 2012 by (11), none of the samples analysed in this research did not exceed the ML.
In conclusion, OTA is not a huge hazard in our country according to our results, but the state
agencies which are responsibles to monitor food safety should beginn to analyse for OTA in food
commodities, further research is warranted and also to be a national plan of monitoring of
mycotoxins including among OTA. Also, needs to be more collaboration between policymakers,
bussinesses and consumers to increase of awarenes anf to apply good agricultural practices to
reduce the risk from mycotoxins to have a safety food and better and longer life.
Acknowledgements
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Abstract. Biological systems are very complex regarding their kinetic behavior. There are many
models that intend to predict fermentation performance, although Monod equation remains the
best model. A detailed investigation of batch fermentation process at room temperature for two
different types of yeast Saccharomyces carlsbegensis and Saccharomyces cerevisiae was carried
out. Batch fermentation experiments were carried in 1 liter bioreactors, in the same medium,
time and fermentation conditions. Kinetic constants were used to compare fermentation
performance under similar conditions. Kinetic parameters investigation was done based on
growth kinetics, ethanol productivity and substrate consumption (glucose) using computer
simulation for different kinetic models. There are some notable differences based on kinetic
models. Although two types of yeast strain leave the same remain extract in the end of
fermentation, fermentation dynamics differ from each other. Saccharomyces carlsbengensis has
higher ( max and Ks ) kinetic constants compared to Saccharomyces cerevisiae. For both
fermentations the best predicting model was Monod, better results give saccharomyces
carsbegensis curve.
Keywords: kinetic parameters, model, Sacharomyces carlsbegensis, Saccharomyces cerevisiae,
batch fermentation.

Introduction
Yeasts have been used by humans to produce foods for thousands of years. Bread, wine, sake and
beer are made with the essential contribution of yeasts, especially from the species
Saccharomyces cerevisiae and Saccharomyces carlsbegensis[1]. Nowadays, modern industries
require very large amounts of selected yeasts to obtain high quality reproducible products and to
ensure fast, complete fermentations. Efficient and profitable factory-scale processes have been
developed to produce yeast biomass. The standard process was empirically optimized to obtain
the highest yield by increasing biomass production and decreasing costs. However in recent
years, several molecular and physiological studies have revealed that yeast undergoes diverse
stressful situations along the biomass production process which can seriously affect its
fermentative capacity and technological performance. Several classic studies have evaluated the
energy, kinetic and yield parameters of the yeast biomass production process [2],[3]. However,
the biochemical and molecular aspects of yeast adaptation to industrial fermentation conditions
have been poorly characterized. In recent years, a substantial effort has been made to gain insight
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into yeast responses during the process. It was believed that fermentation conditions were
optimized to obtain the best performing yeast cells, but now we know that yeast cells endure
several stressful situations that induce multiple intracellular changes and challenge their
technological fitness As a result, these dynamic environmental injuries seriously affect biomass
yield, fermentative capacity, vitality, and cell [4], [5]. This paper undertakes a study to compare
fermentation processes with Sacharomyces carlsbegensis and Saccharomyces cerevisiae under
similar conditions through evaluations of kinetic parameters.

Materials and Methods
There were carried out in parallel in the same conditions batch fermentations in 1 liter bioreactors
with two types of yeast strains, bottom brewery yeast strain Saccharomyces carlsbegensis SW
35 and industrial bread yeast Saccharomyces cerevisiae. Cell density used for both parallels were
8% of fermentation medium. Yeast suspensions have almost the same concentration, vitality and
generation. After 2 hours in aerobic conditions with moderated stirring, the bioreactors were put
in fermentation conditions. There was used different substrate concentration in total 8 parallel
trials. As fermentation medium was used beer wort with 16%, 14 %, 12%, 10%, 8%, 7%, 6%,
5% sugar extract. Batch performance was surveyed for up to 48 hours in 200C and at regular
intervals of time was taken samples to substrate concentrations. Tested methods used were
standard analyses taken from “Analytica
EBC; Methods of Analysis” and “Analytica-EBC Microbiologica” [9], [10]. Kinetic studies
based on data gathered from experiment were done based on computer simulation and modeling.

Results
Fermentation performance was studied based on substrate consumption curves. Samples were
taken into regular intervals until remain extracts remain constant for 24 hours. Figure 1, represent
fermentation curves in presence of two yeast strains for different initial substrate concentration
batches.
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Fig. 1. Substrate consumption versus fermentation time for different substrate concentration
batches inoculated with two different yeast strains.
Comparing
fermentations
performances
noticed that
fermentation
with
Saccharomyces cerevisiae is faster for the first hours of fermentation. Final remain extract in the
end of fermentation is proportional to initial wort extract and are almost the same for parallel
batches with different yeast strains.
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Fig. 2. Substrate concentration (s), versus specific growth rate (µ).
Kinetic constant determination was realised based on linearization curves
Lineweaver-Burk. Figure 3 and 4 represent linearization’s lines. Equations 1-4 represent
linearization equations and their values for each figure.
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Fig. 3. Lineweaver-Burk linearization for Saccharomyces cerevisiae fermentation.
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Fig. 4. Lineweaver-Burk linearization for Saccharomyces carlsbegensis fermentation.

Kinetic constants for Saccharomyces carlsbegensis were:

In this paper to compare our experimental model we have used three models. The well-known
Monod model and equations 5 and 6, which represent respectively the model in a high microbic
density and the model wih a varesi from limiting substrate.
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Conclusions
Study of batch fermentation processes for two different types of yeast strains Saccharomyces
carlsbegensis and Saccharomyces cerevisiae gives some results that were confirmed by kinetic
parameters also. There were some notable differences based on kinetic models. Although two
types of yeast strain leave the same remain extract in the end of fermentation, fermentation
dynamics differ from each other. Saccharomyces cerevisiae ferment faster for the first five hours
and later slow down significantly fermentation rate. Brewery yeast has a uniform fermentation
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rate until final extract stops. Saccharomyces carlsbengensis has higher ( max and Ks ) kinetic
constants compared to Saccharomyces cerevisiae. For both fermentations the best predicting
model was Monod, better results give saccharomyces carsbegensis curve.
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Abstract. This paper provides a biomonitoring activity, based on microorganisms (total number
of bacteria, coliform bacteria, E. coli microflora fungus - yeasts and molds. Methods applied
during the biomonitoring research work are done in manufacturing facilities and in the internal
microbiology laboratory at the "Fluidi" company, in the existing wells, in the spaces where the
raw material and the raw material are stored, in the areas where the sugar is stored, in the
preparation areas technical water production, sirup preparation chambers, to packing the
packaging depending on which type is used and where the final product is assembled, which
means mainly in 10 countries based on HACCP principles and needs dependents. The methods
used in this evaluation are classical with the placing of Petri's boxes filled with adequate ground
for determining the type of microorganisms and the Mas 100 Apparatus. This biomonitoring is
of great importance because it affects the assessment of air quality. This assessment identifies the
presence of pathogenic microorganisms that may affect the degradation of the produced fluids
and the taking of measures to eliminate them in accordance with HACCP requirements. These
early, timely data have not been published elsewhere and can be valuable as a contribution to the
recognition of pollution as well as to compare their biological quality to the present day.
Keywords: Microorganisms, HACCP, Company "Fluidi" Sh.pk

Introduction
Climatic conditions, the construction of the plant complex "Fluidi" Sh.pk in an environment far
away from settlements, the introduction of technology for the technological processes for the
production of C02 and tree-based fluids requires analysis and measurement. Physical chemical
and microbiological analyzes are carried out in the company's internal laboratories. These
measurements and analyzes that are made for the final product, for the air in the production areas,
the water used in the production process, the hygiene of workers, the packaging, sanitary hygiene,
etc inside and outside the facility are of great importance for the production process itself and
health working personnel and the premises of the complex of manufacturing facilities within the
company "Fluidi" Sh.pk It is worth mentioning that the development of processes and the existing
situation require an assessment of the quality of air, product, hygiene and sanitary conditions and
human health, while not leaving the wider environment as well. This paper provides a part of
biomolecular activity based on microflora in the air. In the intern microbiology laboratory in the
premises of the company "Fluidi" Sh.pk. the microbiological assessment of the air quality in
production areas has been applied for years since 2009 and up to now. This evaluation is of utmost
importance that it affects the identification of pathogenic microflores and the taking of measures
to eliminate them within the permitted limits. Air biomonitoring is of particular importance in
the production process, which ensures quality and safe production and protects the health of
workers in the work areas. Today's development and technological processes as well as the
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existing situation require, inter alia, the assessment of air quality as a prerequisite for the efficient
use and utilization of fresh air spaces, avoidance of concerns, product preservation and worker
health. Failure to observe the HACCP principles of production processing results in air
disturbances and other concerns, respectively, increase of microbial pathogenic microbes such as
bacteria and so on. The biomonitoring process of the air in the production spaces is done using
the classical method and with the MAS-100 apparatus. The following chapters will be used for
sampling and location as well as for the results obtained.
Established three decades ago, specifically in 1994 in Presevo and later in 1996 in Gjilan and in
the village of Velekinca, with the main goal of offering quality products from natural resources,
Fluidi is today considered to be the largest and largest company in Kosovo and in the region for
providing natural and carbonated drinks with an international license. In the premises of the
company "Fluidi'Sh.pk. are located lines for the production of carbonated drinks in pet packaging
with different volumes, cans, little tetra line for the production of fruit-based drinks and that of
oil. The production o f high-quality liquids, flavor and taste is the primary in "Fluidi" sh.pk
company Therefore, we strive to create added value for the conusmators of our products. As a
result, we apply the highest quality standards at every step of the production process and
implement a continuous quality monitoring system from local and foreign specialists. Serious
investment in production lines, biomonitoring and physico-chemical monitoring in laboratories
has generally been awarded with two international licenses for applying the best manufacturing
practices; ISO 22000: 2005 and HACCP, In addition, HACCP and ISO 22000: 2005 show that
Fluid applies a management system through which it ensures that beverage safety, production
process, final product, and consumer expectations are at the right level.

Purpose of the study

Biomonitoring methods are the preferred methods for accurate assessment of living
environments and in our case for assessing the quality of air in production facilities. In
this way the paper presented aims at: Location of microflorous species found in
production areas, nutritional status and air quality. Based on the knowledge of the
microflorous species, its definition, methods of identification with methods of planting,
incubation and reading of the results, taking measures in cases of air contamination in
the production areas in order to preserve the quality production and health of the
workers. In this way the application of air quality assessment methods in production
facilities is a prerequisite for meeting the requirements of HACCP principles and the
requirements of ISO 22000 standard, with which license is provided by the company
"FLUIDI" Sh.p.k

Method of sampling
To achieve the identification of microflores in the air, the classical method and the abovementioned apparatus are applied. Prepare the nutrient grounds specifically for the required
microflorum, fill Petrit boxes with a diameter of 90 cm of glass or plastic with the respective
terrain. For each type of microfora there is adequate nutritional ground eg. for identifying the
total number I used and used P.C.A. Agar (Plate Counte Agar), for coliform bacteria of fecal
origin and E. coli were mainly concentrated on Endo Agar and for fungal microorganisms and
yeasts and mold used Rose Bengal agar with chlorophorm. As a selective medium or selective
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feeding ground. After solidification of the terrain if well prepared they are distributed to the
enterprises shown in the table above. If microbial microbial microphage identification is used
classical methods are Petri dishes placed and left to stay for up to two hours. When using the
MAS-100 Microfloor Measuring Device in the production areas then we must know that the
device should be calibrated and the battery should be fully charged so make sure the device begins
by sampling at the location. Before placing the petri dish on the apparatus with which the medium
or nutritive ground will be disinfected with alcohol, the 70% closure closes the appliance lid and
is placed in the high places presented and the coding where for five minutes the appliance is
capable of receiving microflores of air of the total number in 500 m3, while for coliforms and E.
colin for 10 minutes it receives 1000m3 of air for air and for mold for 5 minutes for 500
m3siperfaqe. In the following picture we give the Mas 100 air sampling and sampling mode.

Prepare nutritional grounds
Nutrients are prepared according to the data in the recipe, they are prepared in white pre-sterilized
white glass caps in 2 bar pressure autoclave at 121 degrees Celsius for 25 minutes. Nutritional
sites are prepared with bidestilous water after measuring the terrain in the scales and then placed
in the microwave for homogenization, since after homogenization you are measured Phe which
should be neutrally 7 to 7.5 or even 5.5 to 6.5 depending on the type The feeding ground and
microflorous species that are required and then placed on the autoclave in the above procedure,
after autoclaving they are thrown into petri dishes with dimensions of 90 cm.

Incubation of the samples.
This process assists the growth and cultivation of microflores required. Incubation of the total
mesophilic microfloor is carried out at the incubator at a temperature of 37 degrees Celsius and
a 72-hour standstill, after which the result is littered and reported for faeces and E. coli temp.37
degrees Celsius and 24 hours in situ suspicious in the 48-hour interval after incubation results in
reading and evaluation of results while fungus microflora is incubated at 25 degrees Celsius for
120 hours.

The Results
Are shown after the incubation period, so for the reading totals of 24 and 72 hours, the permissible
total permissible total permissible bacteria is less than 10 colonies of bacteria, coliform bacteria
of faecal origin and E .coli is 0 while for fungus microflor (leek & mold) reading starts after 48
hours and 120 hours where allowed norms are 10 yeast colon molds that means 5 teaspoons and
5 molds.
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Tab.1.Weekly report of microbiological analysis of air
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Once the results are obtained, the results are compared to the allowed norms of the EU standards.
In cases of increasing microbiological parameters in the production areas, specifically of the sites
after each sanitation process, sanitation needs to be resumed and monitoring again. In our case
there are cases of microfloral growth in the air especially during the summer period when there
is a large flow of production and big market demands. In cases of contamination of pathogenic
microflorous air, co-corrective steps have been taken with hygienic sanitary measures until values
are returned to standards.
It should be noted that working environments must be protected from contamination, whether
microbial or chemical, because they have consequences for the final product and indirectly affect
human health because liquids are consumed by the person at all ages. Contamination of
production spaces dependson many ecological factors, as well as light, temperature and humidity.
Contamination of production space is also done by the operation of the personnel itself and the
introduction of gas heaters in the production spaces.

Conclusions
Biomonitoring Starting in 2009, far more than ever has played a major role in the quality and
safety of the final products produced in the company "Fluidi" Sh.pk. During this biomonitoring
I have been able to identify the type of microflor more present in time periods and different
weather conditions and annual seasons. The inter-municipal biomonitoring of airborne microbial
and fungal microbial biomonitoring has enabled us to identify the pollutant factors and ways of
eliminating these factors
In the above explanations, we saw that microbiological biomonitoring is a necessary and
necessary requirement for the processes of production of food products that directly affect the
life and health of humans
Given the growing demand for pathogenic microfluid airborne applications in line with the
requirements of the EU standards in the Kosovo food industry, continuous studies and
information are needed. The implementation of contemporary biomonitoring methods would
provide further assistance in this regard. There is always a need for regularassessment to
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understand the current situation, to determine the main polluting sources and to decide what will
be the main ways of improving the ecological status.
Continued cooperation between institutions within the country and ongoing qualification of
experts would always be the only way to solve environmental manufacturing concerns, regardless
of the type of food industry and auxiliary products.
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Abstract. A study was performed to investigate the distribution of lead concentration on the
surface soils samples at a distance 80-2000 m around the former Factory Production of Batteries
to Berat, Albania. There were two goals of this study: to assessment of the environmental and
impact of the industrial lead waste in the surface soil around the former Factory of Battery
Production; and comparison the concentration of lead in the planted areas where the inhabitants
cultivate agricultural products with untreated surface soil. To achieve the goals of the work,
initially are selected 33 surface sampling points of soil. 20 of them represent the untreated soils
and other 13 represent soil samples where the plants are cultivated. All the representative soil
samples were analyzing using Atomic Absorption Spectrometry for their lead content, in Institute
of Applied Nuclear Physics, University of Tirana, Albania. From results obtained the fraction of
lead in surface soil samples ranged from 78 mg/kg to 24207 mg/kg and average concentration of
lead was 1821mg/kg. Concentration of lead in uncultivated soil samples was found higher than
the concentration of lead in cultivated surface soil samples, soils which have been worked for
cultivated crops. The fraction of lead in soil samples that are collected at different points are
compared with the MCL specified by the Directive 86/278/EEC. Also, we have calculated factor
of Hazardous Quoted for each sampling point.
Keywords: lead, surface soil samples, Atomic Absorption Spectrometry

Introduction
Lead can enter the human body through food, water, and air [1]. The presence of lead and other
heavy metals in environment is dangerous because they have tendency to bioaccumulate [2].
Lead is known as one of the most toxic heavy metals in the environment [3]. The high level of
lead has a negative impact on the natural environment. Serious human health risks are associated
with lead poisoning [4]. The sources of emission of lead in the environment are natural and
anthropogenic [5]. Over the years lead is extracted from the mines for different purposes, such
as: production of batteries, half-done production of metallic sheets and pipes, alloys, additive in
benzene, in PVC, in ammunitions [6]. Since lead is mostly used for the production of batteries,
the major pollution comes exactly from this industry. In general, areas close to Factory of Battery
Production are presented with environmental problems, due to increased production and
consumption of lead from vegetation and livestock [7]. As a result, the contamination of soils has
influence on the increase of the level of lead in vegetation [8]. The high levels of exposure to Pb
result in biochemical and toxic effects on the people [9]. The environmental protection should be
and remain the main goal and task of the society. The complex of Factory for the production of
batteries in Berat, Albania has begun its activity in 1970. It was designed to produce batteries for
passengers’ cars and trucks and technical equipment. The Battery Factory conducted its activity
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as a state-run factory for about 20 years [10]. The level of lead in soil samples was compared to
the values recommended by the European Community according to Directive 86/278 EEC [11]
and was calculated the potential of risk by USEPA [12].

Material and Method
Representative soil samples are collected at a distance 80-2000m around the former Factory of
Battery Production-Berat, Albania. This Factory is located in the northeastern city of Berat, with
respective coordinate: 400 42’ 24.82” N and 190 58’ 59.42’’ E. During the sampling we have
collected 33 surface soil samples (0-5cm) where 20 were uncultivated soil and 13 cultivated soils.
These sampling stations are marked in map 1, while their coordinates are presented respectively
in table 1 with results.

1:250
m
Figure 1: Map of sampling stations of soil.
Represented soil samples analyzed using Atomic Absorption Spectrometer, Aanalyst 800 Perkin
Elmer with Atomic Absorption Spectrometry, Flame method [13]. HCL lamp used as radiation
source for the determination of lead according recommended conditions. Acids used for the
digestion of samples, stock solutions of lead have high grade purity. Glass and Teflon vessels
used were treated with solution 10% v/v nitric acid, for 24 hours and then washed with water
bidistilled. Instrumental conditions for lead are based on AMAAS, from Perkin Elmer [13]
Digestion soil samples are prepared using a procedure recommended by EPA, Method 3050B
[14]. Three applications were carried out for the measurement of calibration standards and
measurement of samples. For each element calibration curve equation is linear and passing
through point zero. A quality control material IAEA- Soil_7 was analyzed in parallel with the
soil samples and IAEA_336 Lichen was analyzed in parallel with the biological samples. To
check the instrumental drift, an aqueous standard solution was analyzed after every three-five
samples.
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Results and Discussions
The measurements obtained by analyzing the soil samples are presented in the table 1. In this
table are presented: sampling points, code in AAS, coordinates, mean concentration of lead, SD
in representative surface soil samples. From results obtained we have calculated factor of HQ
according US EPA-2006, for representative surface soil samples, their values ranged from 0.4 to
80.7.
Table 2. Sampling points and concentration of lead in surface soil and calculated of HQ
Sampling
point

Code
AAS

Material

S_1

P1 T1

Surface soil _UC

S_2

P2 T1

Surface soil _UC

S_3
S_4

P3 T1
P4 T1

Surface soil _UC
Surface soil _UC

East

Pb (mg/kg)
±SD

HQ

40042"21.32'

19058''56.74'

3008±33.09

10.0

400 42"21.61'

19058''57.63'

5663±7.36

18.9

0

1135±41.98

3.8

0

5511±22.04

18.4

0

Nord

0

40 42''22.40'
0

40 42''24.18'
0

19 58''57.68'
19 58''58.01'

S_5

P5_T1

Surface soil _UC

40 42''22.08'

19 58''55.57'

397±3.00

1.3

S_6

P6_T1

Surface soil _UC

40042''15.54''

19058''53.06'

856±24.81

2.9

S_7
S_8

P7_T1
P8_T1

Surface soil _C
Surface soil _C

0

40 42''14.45'
0

40 42''09.06'
0

0

19 58''53.43'

333±19.32

1.1

0

105±6.53

0.4

0

19 58''35.89'

S_9

P9_T1

Surface soil _C

40 42''09.23'

19 58''36.65'

329±35.15

1.1

S_10

P10_T1

Surface soil _C

40041''58.97'

19058''23.74'

200±23.64

0.7

0

210±18.67

0.7

0

139±3.61

0.5

0

0.6

S_11
S_12
S_13

P11_T1
P12_T1

Surface soil _UC

0

40 42''04.20'
0

19 57''58.50'

P14_T1

Surface soil _UC

40 42''27.26'

19 58''59.67'

S_15

P15_T1

Surface soil _UC

40042''33.45'

19058''57.86'

350±3.00

1.2

0

342±12.00

1.1

0

244±0.20

0.8

0

S_18

P18_T1

Surface soil _UC
Surface soil _UC

40 42''04.20'

19 58''22.29'

S_14

P16_T1

Surface soil _UC

40 41''58.66'

177±5.67
24207±11.0
0

S_16

P13_T1

Surface soil _C

0

0

0

40 42''34.04'
0

40 42''35.44'
0

19 58''00.48'
0

19 58''53.05'
19 58''56.36'

80.7

S_19

P19_T1

Surface soil _UC

40 42''31.29'

19 58''58.87'

951±28.00

3.2

S_20

P20_T1

Surface soil _UC

40042''31.81'

19058''59.00'

1203±22.00

4.0

0

236±9.70

0.8

0

228±12.00

0.8

0

S_21
S_22

P21_T1
P22_T1

Surface soil _C
Surface soil _C

0

40 42''31.33'
0

40 42''31.03'
0

19 58''58.80'
19 58''59.08'

S_23

P23_T1

Surface soil _UC

40 42''39.38'

19 59''05.72'

243±9.40

0.8

S_24

P24_T1

Surface soil _C

40042''28.41'

19059''02.91'

126±1.00

0.4

0

460±0.30

1.5

0

742±22.00

2.5

0

S_25
S_26

P25_T1
P26_T1

Surface soil _UC
Surface soil _UC

0

40 42''23.70'
0

40 42''24.25'
0

19 59''02.70'
19 59''00.87'

S_27

P27_T1

Surface soil _UC

40 42''22.67'

19 58''59.83'

384±0.40

1.3

S_28

P28_T2

Surface soil _UC

40042''26.21'

19059''01.29'

10614±3.00

35.4
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S_30

S30_T1

Surface soil _C

40042''04.97'
0

19058''42.21'
0

341±1.11

1.1

S_31

S31_T1

Surface soil _C

40 42''06.07'

19 58''43.86'

185±2.70

0.6

S_34

S34_T1

Surface soil _C

40042''08.13''

19058''53.46'

149±0.78

0.5

0

163±0.94

0.5

0

662±0.13

2.2

0

187±16.30
300

0.6

S_35
S_36
S_37

S35_T1
S36_T1
S37_T1

Surface soil _C
Surface soil _UC
Surface soil _C

0

40 42''08.20''
0

40 42''07.25''
0

40 42''05.09''
Directive

19 58''53.33'
15 58''52.39'
15 58''59.73'
86/278/EEC

UC - soil that uncultivated plants, only random grass; C - soil that cultivated agriculture products.
The mean concentrations of lead in all surface soil samples was found on the order 78 mg/kg24207 mg/kg, while in uncultivated soil ranged 139-24207 mg/kg and in cultivated surface soil
samples ranged 105-341 mg/kg. It was observed the mean concentration of lead there is not
unique distribution and the lead concentration was higher in uncultivated soil. The concentration
of lead in the some of the soil samples is found very high. The highest concentration of lead was
found in samples that are collected in S_1 and S_14 points. These points are very enclosing the
factory and in this area have a lot of solid wastes in soil. The concentrations of lead in
representative soil samples are compared with the MCL recommended by the Directive
86/278/EEC, it is 300 (mg/kg). The factor of HQ in representative surface soil samples is found
in the order 0.42-80.69.

Figures
The data presented in the table 1, are presented in graphical form as below. Graph in figure 2 is
presented the lead concentration which was found in representative surface soil samples while
graph in figure 3 is presented the probability plot of lead in surface soil samples.
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Figure 2: The mean concentration of lead in top soil.

3: Probability of lead in soil samples
Graph in figure 4 is presented the lead concentration in the soil where the inhabitants cultivate
agricultural products and graph in figure 5 is presented the probability plot of lead in uncultivated,
untreated surface soil samples
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Figure 4: Level of Pb in uncultivated soil.

Figure 5: Probability of Pb in uncultivated soil.
Graph in figure 6 is presented the concentration of lead in cultivated soil samples, while graph
in figure 7 is presented Probability of Pb in cultivated soil samples.
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Figure 6: Lead concentration in cultivated soil.

Figure 7: Probability of Pb in cultivated soil.
Graphs 8 and 9 are presented counter plot of lead respectively in uncultivated and cultivated soils.
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Contour Plot of Lead in Cultivated Soils vs Coordinates N, E
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Figure 8: Lead concentration in cultivated soil.
Contour Plot of Lead in Uncultivated Soils vs Coordinates N, E
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. Figure 9: Probability of Pb in cultivated soil
Graph in figure 10 is presented the factor of Calculated Hazardous Quoted for lead concentration
was found in all surface soil samples, while graph in figure 11 is presented dependence of lead
concentration from distance of factory.
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Figure 10: Calculated Hazardous Quoted of Pb

Figure 11. Dependence of lead concentration from distance.
Graph in figure 12 & 13 are presented dependence of lead concentration from distance of factory,
distributions of lead concentration respectively in uncultivated and cultivated surface soil
samples.
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Figure 12: Distribution of Pb in uncultivated soil

Figure 13: Distribution of Pb in cultivated soil
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Conclusion
Lead was present in all samples analyzed. The level of lead was found high in the representative
surface soil samples. But it was observed that the concentration of lead in uncultivated soil
samples was higher than in cultivated soil samples. From the results obtained it was observed
that concentration of lead in 12 from 33 surface soil samples is high, concentration of lead was
above the MCL, recommended by Directive 86/278/EEC for concentration of lead in soil. In
these points the calculated HQ were high. If calculated HQ factor in surface soil samples was
higher than 1, then this territory is contaminated and this contamination is associated with the
negative effects to both ecological and human health. It was observed that distribution of lead
depending of distance from factory is decreased to about 400-500 m distance from the factory.
The presence of lead in high concentration in representative soil samples was contributed by
industrial waste as a result of the activity of the factory.
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Abstract. The instrumental methods of analysis with destructive and non- destructive used to
determine metals concentration in aerosol samples. The purpose of this study is to determine the
lead concentration in aerosol samples using different analytical techniques. We have selected 8
aerosols samples, which are divided in two parts and only one in four parts. We have analyzed a
total 18 filter aerosol samples. Aerosol samples are collected in Tirana and Elbasan cities and
were analyzed for lead content by using Graphite Furnace Atomic Absorption Spectrometry,
Flame Atomic Absorption Spectrometry and X-ray Fluorescence in the Institute of Applied
Nuclear Physics, University of Tirana, Albania. From the results obtained show that the level of
lead in the aerosol samples that are collected in Elbasan is higher than in samples are collected
in Tirana. By the use of various techniques in the measurement of lead in aerosols it is noticed
that the more information is obtained from the technique of X-ray while for the presence of lead
in low concentrations, GFAAS technique has the highest accuracy and sensitivity
Keywords: lead concnetration, aerosols, instrumental methods.

Introduction
Air pollution represents one of the main problems of environmental pollution, especially in urban
and industrial areas. Both natural and anthropogenic sources contribute to air pollution. The
development of technology and production of primary products also, produces secondary
production, solid, liquid and gaseous waste, whose presence is associated with significant
environmental impacts (M. Alushllari et al. 2014). Quality of air is very important to ecosystems
and human health. Atmospheric pollutants are responsible for both acute and chronic effects on
human health (WHO, 2000). Trace metals, are the most common components in atmospheric
particulate material. Different studies have shown that low concentrations of metals in particulate
material significantly influence on environment and human health. These health effects are more
noticeable in the elderly and children (US EPA, 2006). Clean air is a basic health requirement for
every human being. However, air pollution across the globe is constantly threatening human
health. Presence of heavy metals in environment above maximum concentration level causes
toxic effects in environment and on human’s health. They enter the human body through food,
water, and air. Lead and its compounds are toxic; they can enter the human body through food,
water, and air (Alushllari and Civici 2014). Also, the presence of lead causes anemia and damage
of nervous system (Bastawyet al. 2006). Cadmium is an extremely toxic metal, is commonly
found in industrial areas, especially where ore is processing and smelting. Exposure to cadmium
can cause a number of harmful health effects due to the ability to induce disturbances in several
organs and tissues following either acute or chronic exposure (Marisela, 2006). Chromium is a
steely gray and non-oxidation hard metal that is in basic state malleable and lustrous (Costa and
Klein, 2006). The purpose of this study is to determine the lead concentration in aerosol samples
using different analytical techniques.
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Material and Method
Samples were collected in four stations in the cities of Tirana and Elbasan. There were selected
2 points in Tirana (the terrace of the building of the Ministry of Environment and Mount Dajti
building near the former Pioneer Camp) and 2 points in Elbasan (the building of the Public Health
Center near the former Metallurgical Combine). Represented aerosol samples analyzed using
Atomic Absorption Spectrometer, Analyst 800 Perkin Elmer with Graphite furnace Atomic
Absorption Spectrometry (3 analytic methods). Air filter samples are digested according Analytic
Method Atomic Absorption Spectrometry. Instrumental conditions for lead are based on the
Analytical Methods of Atomic Absorption Spectrometry, from Perkin Elmer. During this study
are collected in total 23 aerosol samples and 8 blank filters. For digestion of samples were used
three different analytic methods. Lead concentration in samples is measured using three
instrumental analytic techniques, Flame Atomic Absorption Spectrometry, Graphite Furnace
Atomic Absorption Spectrometry and Fluorescence of X-ray.
Instrumental conditions for lead are based on the Analytical Methods of Atomic Absorption
Spectrometry, from Perkin Elmer. Three applications were carried out for the measurement of
calibration standards and the measurement of samples. For each element calibration curve
equation is linear and passing through point zero. To check the instrumental drift, an aqueous
standard solution was analyzed after every three samples.

Results
We have selected 8 aerosols samples, which are divided in two parts and only one in four parts.
We have analyzed a total 18 filter aerosol samples. Aerosol samples are collected in Tirana and
Elbasan cities and were analyzed for lead content by using Graphite Furnace Atomic Absorption
Spectrometry, Flame Atomic Absorption Spectrometry and X-ray Fluorescence in the Institute
of Applied Nuclear Physics, University of Tirana, Albania.
From results obtained show that the level of lead in aerosol samples was in range: 1.8 µg/L-2705
µg/L. Lead concentration for each method is compared between each other, relative standard
deviation was 4.3 %.
In Table 1are presented the sampling points , code and amount of aerosol that has passed in paper
filter. In table 2 are presented the lead concentration for the analyzed samples according 3
techniques analyses.
Table 3. Sampling points, Tirana and Elbasan Cities.
Nr of Filter
Stations
Vol (m3)
118
Elbasan, Metalurgji
49.7
111
Elbasan, Metalurgji
75.2
107
Elbasan, Metalurgji
4.6
110
Elbasan, Metalurgji
56.3
95
Elbasan, Qendër
68
105
Elbasan, Metalurgji
22.7
109
Elbasan, Metalurgji
31.9
85
Tiranë, Qendër
79.5
53
Tiranë, Qendër
56.6
52
Tiranë, Qendër
57.3
80
Tiranë, Qendër
85
69
Tiranë, Qendër
96.3

Code of Samples
1M
2M
3M
4M
8M
9M
10M
11M
12M
13M
15M
17M

112

51

Mali i Dajtit

142.7

Table 2. Sampling points, Tirana and Elbasan Cities.
Nr of Filter
Code of Samples
GF_AAS
51
M14
2.1
80
M15
4.0
52
M13
6.0
69
M17
6.3
53
M12
8.8
85
M11
10.4
95
M8
20.7
110
M4
147.1
105
M9
472.5
109
M10
610.6
111
M2
680.4
118
M1
932.0
107
M3
2705.3

14M

F_AAS
0.0
0.0
5.6
0.0
5.7
8.2
11.7
161.5
379.5
465.5
552.0
804.0
3054.0

XRF
1
1
1
42
1
69
1
120
371
640
635
994
2811

Figures
There are selected 4 stations to collected aersols samples. In figure 1 is presented map of Albania
where are selected 2 cities Tirana and Elbasan

Two Sampling points
Tirana City (Stations).

In

Two Sampling points
Elbasan City (Stations).

In

Figure 2: Sampling points ,Tirana and Elbasan Cities
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Figure 2: Comparing of Lead concentration in samples by different techniques

Figure 2: Grafical form of lead concentration by three different methods
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Conclusions
From the results obtained show that the level of lead in the aerosol samples that are collected in
Elbasan is higher than in samples are collected in Tirana. By the use of various techniques in the
measurement of lead in aerosols it is noticed that the more information is obtained from the
technique of Xray while for the presence of lead in low concentrations, GFAAS technique has
the highest accuracy and sensitivity.
Lead concentrations in aerosols samples which are collected in the city of Elbasan were higher
than in Tirana, while the most contaminated area was near metallurgical areas. In the descending
order of content in aerosols, elements analyzed in selected sampling stations, were ranked:
Elbasan metallurgical>Elbasan Center> Tirana Center > Mount of Dajt.
As the main sources of air pollution by metals in Elbasan and Tirana cities were emissions from
fuel burning, burning of urban wastes, dust particles transported by wind, construction and inert
materials.
In the city of Elbasan, partial work in Metallurgical Combinate significantly contributes to the
emission of gases in the air and solid waste in the land. In the descending order of sensitivity of
techniques to measure lead concentration were
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Abstract. The dairy industrial plants usually run in continuous operation procedure and they
produce except main products: different content of fat milk, pasteurized products of it, butter,
cheese and a great amount of wastewaters is continuously discharged into streams, rivers, and
seas. There wastes not only contaminate the environment, but they have some ingredients usable
to produce some profitable materials such as Ethanol. Our experimental works of this work has
been focused in finding the proper way to simply characterize these dairy wastewater and trying
to perform a suitable process simulation for transforming the cheese whey into ethanol content.
Our main purpose of this work has been to determine the nutrient contents in the waste whey
deriving from the cheese production, and later we have tried to follow a tentative a little complex
process to profit 95% pure of Ethanol. Except the experimental works for characterization of the
dairy wastewater, we have performed a process modeling and simulation using Super Pro
Designer computer software. From this calculation practice, we have found the ethanol producing
yield from spent whey, and which is the most important, we have made a plant design and
performing almost all material and energy balances, relevant component composition, cost
analysis and economic evaluation, environmental impact and emissions related to this producing
activity. Of course, during alcoholic fermentation it can be observed a release of carbon dioxide,
and there is an environmental load which can be monitored through such parameters as: COD,
TOC, BOD5, TSS etc. We have been focused on bio-ethanol production as a promising alternative
fuel. From the results of these calculations it can be shows that applying simulation procedure
can be reached in a positive situation for reasonable recommendations in the industrial production
practice.
Keywords: cheese whey, process simulation, residues, dairy wastewater, ethanol

Introduction
The generated volume of dairy wastewaters is quite variable depending on the different types of
industry, techniques, processes and equipment. Table 2 summarizes the water consumption (L
water per L of milk) in the manufacturing of different dairy products, include cheese products.
During flushing and washing operation of various process equipment, these nutrients enter the
Drainage and favor the growth of anaerobic and aerobic bacteria. As a result the flushed water
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emits obnoxious odor and can become a disposal problem as such in the municipality sewerage,
e.g., disposal of whey poses threat to environment and human health. It has been reported that
100 kg of whey contains approximately 3.5 kg biochemical oxygen demand (BOD) and 5.8 kg
chemical oxygen demand (COD) and has a polluting strength equivalent to sewage produced by
45 persons. The characteristics of dairy effluents may vary significantly, depending on the final
products, system type and operation methods used in the manufacturing plant (Gutiérrez et al.,
1991). From an environmental point of view, among the dairy effluent key parameters, a
considerable high organic load should be highlighted. Dairy effluents, other than cheese effluents
are characterized by an organic matter load below 15 g L-1 of COD and 5.0 g L-1 of BOD.
Furthermore, typical intervals for fats and total suspended solids are 0.07–2.9 g L-1 and 0.2–5.1
g L-1, respectively, also below the values reported for cheese effluents. (Fátima Carvalho, et al.,
2013). Characterization of cheese effluents According to FAO (Food and Agricultural
Organization) cheese is one of the main agricultural products worldwide. Cheese effluents exhibit
COD values in the interval 0.8–102 g L-1 and BOD values in the range 0.6–60 g L-1 leading to
a high consumption of dissolved oxygen in water bodies. The lactose and fat contents can be
considered as the main responsible for COD and BOD. With their very high concentration of
organic matter, these effluents may create serious problems of organic burden on the local
municipal sewage treatment systems (Janczukowicz et al., 2008). Normally, this effluent has a
low pH, although basic pH's have also been reported in the wide interval 3.3–9.0. Suspended
solids, TKN, and total phosphorus oscillate in the intervals (g L-1) 0.1–22.0, 0.01–1.7 and 0.006–
0.5, respectively. Due to the total nitrogen and phosphorus contents, cheese effluents pose a
considerable risk of eutrophication in receiving waters (Prazeres et al., 2012) particularly in lakes
and slow moving rivers. Eutrophication leads to many water quality problems including increased
purification costs, interference with the recreational and conservation value of impoundments,
loss of live-stock and the possible sublethal effects of algal toxins on animals and humans.
Furthermore, the ammonium nitrogen (NH4+-N) value ranging from 60 to 270 mg L-1 can also
cause toxic effects to aquatic life (Farizoglu et al., 2007). In addition, cheese effluent composition
can be approached to the following ratio for carbon, nitrogen and phosphorus C/N/ P≈200/3.5/1
which may be considered as deficient in terms of nitrogen components for aerobic or anaerobic
processes (Prazeres et al., 2012). Regardless of the cheese type, the making cheese process
involves common general procedures that can be summarized as follows. The milk used in cheese
manufacturing is stored at a low temperature in stainless steel tanks. Thereafter milk is sent to
coagulation by the addition of microbial or vegetable rennet. After the required time, the
fermented milk produces the curds that are cut and converted to the commercial product. Part of
the cheese whey (CW) resulting from hard cheese production is processed to obtain cottage
cheese or curd cheese. The production of cottage cheese leads to the generation of the so called
second cheese whey (SCW) or cottage cheese whey.
The cheese manufacturing industry is responsible for the three main types of effluents; cheese
whey (resulting from cheese production), second cheese whey (resulting from cottage cheese
production) and the washing water of pipelines, storage and tanks that generates a wastewater
called cheese whey wastewater (CWW). This effluent also contains CW and SCW.
The whey is a by-product from the cheese or casein manufacturing. This effluent is a greenishyellow liquid and can be considered as milk free of casein and fat (Daufin et al., 1998)
The milk type used in the cheese production (cow, goat, sheep, buffalo and other mammals) also
influences the characteristics of the produced cheese whey. As an example, in a dry basis, bovine
whey contains 70–80% of lactose, 9% of proteins, 8–20% of minerals and other minor
components, such as some hydrolyzed peptides of k-casein, lipids and bacteria (Daufin et al.,
1998). From the valorization point of view, cheese whey has a high nutritional added value
(Vasala et al., 2005; Prazeres et al., 2012). In addition, some authors have claimed that the
processing of whey proteins can also be used for therapeutic purposes such as antioxidants and
as antihypertensives (Macedo, 2010) because they release, by hydrolysis, bioactive peptides
witch can trigger physiological effects in the human body. Madureira et al. (2010) describe some
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of those effects, such as: on the nervous system; on the cardiovascular system via their
antithrombotic and antihypertensive activities; on the immune system via their antimicrobial and
antiviral activities; and on the nutrition system via their digestibility and hypocholesterolemic
effects.
Cheese whey is considered the most important pollutant in dairy wastewaters, not only because
of the high organic load, but also for the volume generated. The amount of whey produced is
related to the productivity of cheese.

Applications of a Process Simulation for Ethanol Production Using Whey
Residues from a Dairy Plant
Direct Uses: Studying carefully the flow diagram of the possible routes of the waste water
treatment, it is shown generation of by-products during processing in dairy industries.
Indirect Uses of Whey: Microbial Biomass Production; Production of Organic Acids; Citric
Acid; Gluconic Acid; Lactic Acid; Production of Bacteriocins; Production of Biosurfactants;
Production of Ethanol; Production of Biopolymer; Microbial Enzymes and Proteins; Vitamins

Materials and Methods
Milk Processing and Dairy By-Products (Wastewaters)

1.
2.
3.

From treatment of 1 liter Milk derived as wastes 0.8 – 1.7 l/h waters.
Specific concentration of wastewaters from milk industry in Albania:
BOD5 [mg/l] 600 – 2000; COD [mg/l] 800 – 4500 ;NO3-N [mg/l] 10 – 100;
Total N-N [mg/l] 20 – 230; Total P-P [mg/l] 20 – 100; Sediments [ml/l] 1 – 2
pH [-] 6 – 11 ; Lipophilic Substances [mg/l] 80 – 250
Whey is generated at the rate of about 9kg for every 1 kg of cheese or 6 kg for every 1 kg of
cottage cheese (91% of the milk processed).

Microbial Biomass Production: Production of Organic Acids
Cheese way can be treated in different way according to the interest for the end products that is
needed to obtain as it can be seen from the figure 1. Some of the interested products that can be
profited from the way treatmnent are as follows: Citric Acid; Gluconic Acid; Lactic Acid;
Production of Bacteriocins; Production of Bio-surfactants ; Production of Ethanol; Production
of Biopolymer, Microbial Enzymes and Proteins Vitamins.
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Figure 1. Whey processing alternatives

Experimental and Process Modeling and Simulation
Key parameters of cheese whey
show a biological oxygen
demand in the range 27–60 g L-1
and a chemical oxygen demand
in the interval 50–102 g L-1,
which in our case were measured
in experimental setup as in the
figure 2.
Figure 2. Experimental Set up
Comparing the organic load of
domestic wastewater (Metcalf
and Eddy, 2003) with organic
load of cheese whey, we can
conclude that the load is
equivalent to the pollution load of
one hundred times the volume of
common domestic wastewaters
(Mockaitis et al., 2006). The
BOD/COD ratio is normally
above 0.5 constituting a substrate easily biodegradable by anaerobic or aerobic digestions
(Prazeres et al., 2012). Total suspended solids have values within 1.3–22.0 g L-1.
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Table 1 Whey, the liquid residue of cheese and casein production
Constituent
Cheese w
Casein whey,
hey, %
%
Total solids
6.4
6.5
Water
93.6
93.5
Fat
0.05
0.04
True protein
0.55
0.55
NPN
(non-protein 0.18
0.18
nitrogen)
Lactose
4.8
4.9
Ash (minerals)
0.5
0.8
Calcium
0.043
0.12
Phosphorus
0.040
0.065
Sodium
0.050
0.050
Potassium
0.16
0.16
Chloride
0.11
0.11
Lactic acid
0.05
0.4
The high CW salinity (conductivity in the proximity of 8 mS cm-1) is the consequence of the type
of whey produced in the process and NaCl addition during cheese production. Additionally, other
minor components such as citric and lactic acids (0.02–0.05%), non-proteinic nitrogen
compounds (urea and uric acid), and vitamins (B group), can also be found in CW (Kosikowski
and Wierzbicki, 1973; Kosikowski, 1979; García Bilbao, 1981; Panesar et al., 2007). Similarly to
CW, this by-product is also a highly polluting effluent with a negative impact on aquatic environments.
Second cheese whey has about 60% of the dry matter content of the original cheese whey (Pereira et al.,
2002). Only few authors have reported studies featuring the second cheese whey. The main goal to be

achieved when deproteinizing these effluents should be the reduction of protein and fat contents,
maintaining a high level of lactose within the range 34–50 g L-1. A second step would involve a
fermentation stage to produce lactic acid, ethanol or hydrogen. The amount of cheese whey
wastewater varies according to the country, factory, methodology applied, type of milk labored
or the environmental conscience. According to the considerations made earlier, the volume of
CWW (VCWW) generated during the production of cheese can be calculated by Eq. (1).

VCWW = VH 2Oconsumed + n * VCW

(1)

In Eq. (1), VH2Oconsumed is the volume of water consumed in the process of cheese making
and secondary activities (cleaning of facilities, equipment); VCW is the volume of CW produced
in the factory and n represents the coefficient of CW not valorized. If CW is not valorized and is
added to washing wasters, n=1.

Cheese whey wastewater treatments: Biological treatments: anaerobic
digestion
The conventional treatments of CWW effluents are based on anaerobic and aerobic digestion
processes. A number of researchers have claimed that the anaerobic processes are essentially the
only viable method of wastewater treatment with high organic load from cheese making-plants
(Gavala et al., 1999). Accordingly, the majority of studies have been conducted under anaerobic
conditions using Upflow Anaerobic Sludge Blanket (UASB) reactors applied to raw CWW
(Kalyuzhnyi et al., 1997; Gavala et al., 1999) and diluted CWW (Gavala et al., 1999). COD
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removal values in the interval 81–99% (raw CWW) and 85–98% (diluted CWW) have
been reported. Despite the significant COD removal obtained by the anaerobic digestion of raw
CWW, in some cases, the residual COD of the effluent still presents unacceptable values as high
as 11.4 g L-1. The effluent obtained after treatment of diluted CWW presents a residual COD
in the range 00.74–5 g L-1. The required HRT seems to be highly dependent on initial COD
concentration. Thus, COD values above 5 g L-1 require more than 2 days of digestion reaching
up to 13 days.

Aerobic digestion
Some studies have been carried out under aerobic conditions to treat raw CWW, mainly by
activated sludge (Fang, 1991; Martins and Quinta-Ferreira, 2010; Rivas et al., 2010; Rivas et al.,
2011) with high eliminations of the principal contaminant indicators. In
the majority of cases the process has been conducted by using high HRTs (8 days). High HRTs
sometimes involve limitations in oxygen transfer rates (Gutiérrez et al., 1991). The biodegraded
effluent obtained presented a residual COD higher than the legal limit.
Normally, the aerobic biodegradation is limited by excessive sludge formation (Gutiérrez et al., 1991);
however Rivas et al. (2010), minimized this effect when applying the aerobic digestion to a pre-coagulated
CWW. The pretreatment of dairy farm wastewater by anaerobic biodegradation may increase the COD
removal to 94% (Travis et al., 2012). The evaluation of physical–chemical characteristics of the

sludge resulting from basic chemical precipitation with lime, showed their high content in organic
matter, nitrogen, phosphorus and pH (Rivas et al., 2010). These characteristics are compatible
with agricultural use, especially for the correction of acid soils. This sludge was used on lettuce
crop, since this is a very demanding and very sensitive to acidity organic material. The results
showed that doses of sludge did not affect the chlorophyll content or leaf area of the lettuce. The
levels of iron and potassium increased with the doses of sludge applied and the levels of sodium
and nitrogen decreased (Carvalho et al., 2012).

Results
Final considerations Small and medium-scale cheese making plants are dispersed and have low
daily CWW flow. The existing technologies are not appropriate for these plants and, in most of
cases; wastewaters are stored without any treatment. The development of easy and economic
operating technologies seems to be of paramount importance. The high content of salt and organic
matter of the CWW is mainly due to the addition of whey or SCW to the washing waters. The
salt content is a serious drawback at the time of CWW reclamation for agricultural purposes as it
can be seen in the figure 5.

Figure 3. Some of the most important processes of treatment of the cheese way wastewater, in
order to avoid contamination of the environmental and to profit usable compounds.
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Basic steps of whey-ethanol production are according to the following reactions (2) and as is
shown

in

figure

4:

(2)
Process simulation Procedure: If you work through the design exercise and the accompanying
computer based problems you will learn how to:


develop a mass balance within and around a complete process



develop energy balances around key operations



make a preliminary design of selected operations, including simple heat exchangers (with and
without fouling), a spray drier and a fermenter



make an overall assessment of the process economics

Figure 4. Schematic flowsheet of the whey-ethanol production
We began modeling the milk processing plant by developing a flow diagram.
For each unit operation, the simulator includes a mathematical model that performs material and
energy balance calculations. Based on the material balances, it performs equipment sizing
calculations. The results of the simulation are presented in the form of reports, although you can
partially view these results on the screen. 2. According to one scheme for simulation there is a
technology running from one process after the other according to the following raw: After the
process of cheese production the liquors went to the ultrtafiltration (in the big companies) and
the liquid permeate from the ultrafilters is treated further using reverse osmosis, which retains
lactose and some of the mineral salts. The permeate of reverse osmosis (which will be shown in
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the simulation diagram and flowsheet) goes through another reverse osmosis system to remove
minerals. The result is pure demineralized water, recycled as dia-filtration water for ultrafiltration
and as CIP sanitizing and rinse water. From the simulation of the process we have found just for
the alcohol sector of the production line the following flow sheet and we have made all the
necessary calculation through simulation such as: The following reports are generated by
SuperPro Designer :
S-103

S-104
S-106

P-9 / RO-102

S-102

Reverse Osmosis
S-108
S-101

S-105

S-107

P-1 / RO-101

S-109

P-3 / DS-101
S-110

Reverse Osmosis
P-4 / V-101

Centrifugation
S-112

Storage
P-2 / FR-101
Fermentation
S-115

S-113
S-111
S-114

P-7 / HX-102

S-116
P-8 / V-102
Storage

Cooling

P-5 / HX-101
P-6 / C-101

Heat Exchanging

Distillation

Figure 5. Simulation in SuperPro designer of the treatment plant for Alcohol production
Material and streams report from simulation results:

Material & Streams Report (SR);Economic Evaluation Report (EER);Cash Flow Analysis Report
(CFR); Itemized Cost Report (ICR);Throughput Analysis Report (THR); Environmental Impact
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Report (EIR); Emissions Report (EMS); Equipment Report (EQR); CIP Skid Report (CSR);
Input Data Report (IDR)
Approximately 35 % of the water contained in the original milk is recycled. The concentrated
lactose solution is fed generally to the batch fermenters, where a proprietary strain of yeast is
applied to produce ethanol in 24-hour fermentations. A centrifugal separator then recovers and
recycles yeast from the liquor after fermentation. This liquor, 4 to 5 % alcohol at this point, flows
into any some vessels, from which it is pre-heated through a plate exchanger before distillation.
The dilute ethanol solution is concentrated by distillation to spirit-grade levels. The distillation
process step is a typical three-stage system employing thermal vapor recompression to recover
steam and using glycol as the azeotrope in the first stage.

Conclusion and recommendation.
The benefits of physicochemical pre-stages (i.e. precipitation, coagulation–flocculation) in
biological aerobic systems are assessed. Pre-treatments based on coagulation or basic
precipitation might allow the application of aerobic biodegradation treatments with no dilution
requirements. Chemical precipitation with lime or NaOH produces a clean wastewater and a
sludge rich in organic matter, N and P. (Fátima Carvalho,et al 2018).
Ethanol production is restricted to microorganisms able to directly use lactose namely, S.
cerevisiae (Domingues et al., 1999). The main disadvantages of this pre-treatment are the price
of the enzyme b-galactosidase and the slow growth and performance. Cheese whey ethanol can
be used in food, chemical, pharmaceutical and cosmetics industries (Guimarães et al., 2010; Zafar
and Owais, 2006) and as an alternative and environmental fuel (Ghaly and El-Taweel, 1997;
Staniszewski et al., 2009).
There are also other important applications of the dairy wastewater as it is Land application: the
longstanding practice consists of the disposal of CW on land (Jones et al., 1993; Lehrsch et al.,
2008). This practice is based on the potential fertilizer nature of CW. Thus, this byproduct
contains salts, organic matter and nutrients such as phosphorus, nitrogen, calcium, sodium,
potassium, magnesium, chloride, etc. Due to the presence of suspended solids and high salinity
content, CW disposal might affect the physical and chemical structure of soils (Dragone et al.,
2009; Saddoud et al., 2007). Salinity content (NaCl) decreases the availability of water for plants,
affecting plant growth and fruit production.
For the determination of a specific region (Albania) where to implement such projects, should be
given the most accurate amount of waste generated by each region which can then be used for
calculations analysis based on the data. To perform an accurate economic analysis can be used
advanced engineering software such as SUPER PRO DESIGNER, ASPEN PRO, or PRO II and
other engineering programs which have analysis economics processes option Whey should be
used to produce biofuels to achieve an overall positive environmental impact, as it presents a
valid disposal problem for the cheese industry. For this reason, bioethanol production offers an
ideal alternative to whey valorization.
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Determination of Control Parameters of Land and
Economic Development of the Region of Struga
Suzana Aliu, Hyzer Rizani, Valon Durguti, Fidan Feka, Fisnik Laha,
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Abstract. Problem statement: Defining the control parameters of land, before that it be used to
plant a culture is an important for the economic development of that region. Aproch: This paper
treats the economical development for the quality of the land . Object of this study is
determination of control parameters in land of Struga Region like Humus, pH -value, CaCO3,
K2O, P2O5, total Azot.. Results: The results that were achieved in this study showed the
significant difference in the quality of land . Indication for this are the smoll value of K2O which
results goes from 4.81 mg/100g land to 15.22mg/100g land. Conclusion/Recommendations:
For sowing potato culture or sun flower is necessary to preliminarily treated with organic
fertilizers.
Keywords: determination, organic fertilizers, economic development.

Introduction
The land where we live and develop our activities is very important for our lifes. Just like water
and air, the land is threatened by pollution.
Earth threatment for loss of upper layer, comes from the development of human agriculture and
livestock. Its loss comes from the phenomenon of deforestation, erosion,. changing temperatures
etc.
Land's crust is characterized by the presence of many nature organic or inorganic compounds.
The introduction of pollutants in one ecosystem is of a particular importance due to the
preservation of dynamic balance in the ecosystem. As, the crust of the Land is an open system,
knowledge about any pollutant, from any source and any amount is of a high, worth and
importance.

Economic development of the region of Struga

•

Struga Town is located on the north shore of Lake Ohrid. The Drini I Zi River flows through the
heart of the city after it journeys from the springs near St. Naum through Lake Ohrid. The climate
in Struga is temperate - continental, and it's determined by the complex relief structure depending
on the height above the sea level, as well as by the penetration of the climate effects of the Adriatic
Sea from the west, all the way through the river Drini I Zi and the climate effects of the Ohrid
Lake, functioning as climate modifications.
Sustainable Development Strategy has three main objectives:
Economic development

•

Equality and social cohesion

•

Environmental protection
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For economic development in Region of Struga it is necessary bringing and application of
rigorous juridical orders and rules with international and national character.
Growth of cooperation between governmental and non-governmental organizations.
Cooperation of organs of central government (ministry) with organs of local government and
cooperation of units of local self-government (Commune) between them and cooperation with
Non-governmental organizations.
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Experimental engagement, material gathering and working
methods
The material Gathering was done during a spring 2017/2018. Object of this study is
determination of control parameters in land of Struga Region like pH -value, Humus,
CaCO3, K2O, P2O5, total Azot. This samples were taken in two different locations
with 10 Ha land each. In the first 10 Ha the land is prepared for planting potatoes.
The 2nd 10 Ha of land is being prepared for planting sunflowers.
To achieve this, pH - value is done with electrometric method with the help of the glass
electrode, Hummus is defined with Kotzman method , the amount of carbonates is done
with volumetric method, amount of potassium, K2O and phosphorus P2O5 are done
with Al method, total amount of nitrogen is calculated.
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Experimental results
Achieved results are given in table and graphic form. Tables represent the achieved experimental
results of control pollution parameters in the studied samples as well as concentration of the pH
-value, Humus, CaCO3, K2O, P2O5, total Nitrogen.
Tab. 1 - Determination of control paramethers of land for planting potatoes
Sample

Depth

Hummus

N

CaCO3

cm

%

%

%

pH

N

H2O
KCl

P2O5

mg /

K2 O

mg /
100g

100g
1

0 – 30

4.84

0.29

0.00

2

0 – 30

4.78

0.29

0.00

3

0 – 30

4.86

0.29

0.00

4

0 – 30

4.89

0.29

0.00

5

0 – 30

4.80

0.29

0.00

6

0 – 30

4.82

0.29

0.00

7

0 – 30

4.90

0.29

0.00

Average

0 – 30

4,84

0.29

0.00

6.05
5.07
7.53
6.98
7.47
7.00
6.27
5.70
6.67
6.01
6.59
5.99
6.07
5.45
6.67
6.02

5.93

7.21

5.51

6.01

11.43

5.61

4.66

5.61

6.56

4.01

9.53

5.61

20.33

8.81

9.14

6.12

Tab. 2 - Determination of control paramethers of land for planting sunflowers
Sample

Depth

Hummus

N

CaCO3

cm

%

%

%

pH

N

H2O
KCl

P2O5

mg /

K2 O

mg /
100g

100g
1

0 – 30

5.10

0.31

0.00

2

0 – 30

5.05

0.30

0.00

3

0 – 30

5.07

0.30

0.00

4

0 – 30

5.09

0.31

0.00

5

0 – 30

5.02

0.30

0.00

6.26
5.50
6.16
5.51
5.92
5.09
5.95
5.12
6.31
5.70

11.43

5.61

16.52

6.01

21.60

6.01

13.76

5.61

19.48

5.61
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6

0 – 30

5.03

0.30

0.00

7

0 - 30

5.07

0.30

0.00

8

0 - 30

5.06

0.30

0.00

9

0 - 30

5.07

0.30

0.00

10

0 - 30

5.04

0.30

0.00

11

0 - 30

5.02

0.30

0.00

12

0 - 30

5.09

0.31

0.00

13

0 - 30

5.05

0.30

0.00

14

0 - 30

5.04

0.30

0.00

Average

0 - 30

5.05

0.30

0.00

5.25
4.89
5.57
4.92
5.64
4.96
5.62
4.97
5.90
5.03
7.41
6.75
7.24
6.70
7.57
6.77
6.77
6.02
6.25
5.56

25

16.09

17.62

16.09

6.41

17.36

8.01

18.21

6.01

30.49

6.01

21.39

8.81

16.30

7.61

12.49

6.81

13.13

8.01

17.45

8.01

40
Depth cm

20

Depth
cm

30

Hummus
N

15

20

CaCO3

Humm
us %

pH H2O

10

10

pH NKCL

5

P2O5 mg/100g

0

K2O mg/100g

0
1

2

3

4

5

1

6 Average
7

5

9

13

8
7
6
5

pH H2O

4

pH NKCL

3

pH H20

2

pH NKCL

1
0
1

2

3

4

5

6

7

8

9

10 11 12 13 14
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35

20

30
25

15

20

P2O5 mg/100g

15

P2O5 mg/100g

K2O mg/100g

10

10

K2O mg/100g

5

5
0
1

3

5

7

9 11 13

0
1

3

5

7

9

11

Discussion of results
The concentration of hummus during our study was as follows:
•

Minimal amount of humus 4.73 %. and maximal amount 5.1%.

•

For azot we have minimal value 2.9% and maximal value 0.31%.

•

In the our stady land, we have not concentration of calcium carbonates.

•

pH value is 5.07 and maximal value of pH is 7.57.

•

The concentration of KCl in the study samples are 5.07 minimal value and 6.98 maximal value.

•

P2O5 is represented with minimal concentration 5.93 mg/100g and 30.49 mg/100g maximal
concentration.

•

K2O has given following results: 4.01 mg / 100g minimal value and 17.62 mg / 100g maximal

Conclusions
Regarding our results from our analyses we can conclude that:
Analyzed samples of land are acidik or neutral, becouse pH value is 5.07 and maximal value of
pH is 7.57.
Humus is the most important factor of land’s fertility. Humus affects physical, chemical and
biological attributes of land. Humus has adhesive effects on creation of macro aggregates. With
Its dark color affects soil heating and reduces erosion. In chemical terms, Humus adjusts
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nutritional substances in land. Adsorption capacitiy is 2-3 times better than clay. Our results say
that land is rich with humus and belongs to humus - rich soils.
Reactions on soil are very important for vital functions of plant.
Organic part of Nitrogen can be found in humus and in indissoluble plant or animal remains. The
overall amount of Nitrogen in agricultural lands ranges 0.1-0.3 %. For plant feeding on
vegetation period that value ranges 1-3%. Therefore fertilization with nitrogen fertilizers in
modern production activities is necessary. Regarding our results nitrogen fertilizers should be
added, because the land can be classified as nitrogen - poor soil.
Phosphorus role is, consisting in many processes. Plants use only in its oxidized form, like
ortophosphoric acid. Regarding our analyses this land has average levels of phosphorus and
should be treated.
Potassium isn’t directly included in composition of organic compounds or enzymes, but affects
synthesis of cellulose, affects the change of osmotic pressure and is being used in ionic form.
This land belongs to poor - potassium soil and should be supplied with it. K2O has given
following results: 4.01 mg / 100g minimal value and 17.62 mg / 100g maximal value. In order to
obtain high efficiency this land should be treated with fertilizers like 25% K :15% P : 5% N, and
the expected yield of potatoes will be 35 tons per hectar, or could be used for planting sunflowers
culture, but always counting on favorable climatic conditions, which is characteristic for this
region.
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Abstract. Through the use of the analytical method known as Flame Atomic Absorption
Spectroscopy (FAAS), we have analyzed a certain number of red and white wines. The aim of
this study work has been to determine quantitatively the presence of Fe, Cu and Zn in different
type of wines during winemaking, and whether these heavy metals are present within the limits
set by the EU directive EC 606/2009 and International Office of Vine and Wine (OIV). None of
the samples analyzed has exceeded the limits set by the EU and OIV, expect here a sample which
we have taken from the bottom of the wine tank, and as such these types of wines do not pose a
risk for human health.
Keywords: Flame Atomic Absorption Spectroscopy, Iron, Copper, Zinc, Wine

Introduction
Without any doubt, wine is widely consumed beverage in the world with very obvious
commercial value and social importance. The mineral content of wines may be influenced by
many factors such as mineral composition of soil, viticultural practices, environmental
conditions, processing, clarification procedures or storage conditions [5]. Metals in wine can
originate from both natural and anthropogenic sources, and its concentration can be a significant
parameter affecting consumption and conservation of wine. Metallic ions have an important role
in oxide-reductive reactions, resulting in the wine browning, turbidity, cloudiness, astringency,
and wine quality depends greatly on its metal composition [11].
Several elements (especially Cd, Cu, Fe, Mn, Sn and Zn) when present in excessively high
concentration in wines, adversely affect the organoleptic quality and the stability of the wine [10].
Several metals and metalloids, such as Cd, Pb, Sn, Hg, and As, are known to be potentially toxic.
At the same time, the analysis for certain elements in wines and fruit wines is of special interest
due to their toxicity in case of excessive intake and also the effect they seem to have on the
organoleptic properties of these alcoholic beverages. A typical example is copper which is an
essential as well as a potentially toxic element for humans when in excess [7]. In contrast, the
excessive presence of the elements like Al, Cu, Fe, and Zn has a definite negative effect on the
organoleptic properties of the different kinds of wine [12].
Class A metals are essential for life in relatively high amounts (for example iron), class B includes
metals that have no known biological function but are not particularly toxic at low concentrations
(for example strontium), class C includes metals that are essential in very low concentrations
(copper, molybdenum, nickel, manganese, and zinc), but which at higher than certain threshold
concentrations may become toxic, and finally class D, which includes metals that are toxic even
at low levels and their biological function is unclear (cadmium, mercury, and lead) .The metals
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in wine also vary at different stages of the wine-making process. During fermentation, metal
concentrations decrease due to precipitation. Yeasts also consume metals such as copper, iron,
and zinc. Clarification of wine may also lead to a decrease in concentration of heavy metals.
Increases in heavy metals in wine may result from long maceration times, and long contact times
with metal-containing equipment.
A large number of symptoms/ailments, comprising anemia, depressed growth, dermatitis,
dwarfism, electrolyte-imbalance, gastro-intestinal and neurological disorders, lethargy and
nausea, have been associated with Cu and Zn deficiency in humans, as well as with toxicity due
to excessive intake [4].

Materials and Methods
The method we have used has been described [2] by the Thermo-Scientific Company (Part of
Thermo Fisher Scientific) related to the quantitative determination of iron, copper and zinc in the
wine by analytical technique known as Flame Atomic Absorption Spectroscopy (FAAS). The
sampling was done at the Winery known as Agrokosova Holding Company (South Kosovo), and
three wine samples for comparison have been taken from Macedonia, while sample analysis was
conducted at the University of Bussines and Technology – UBT (Prishtina, Kosovo). Sampling
is done at different stages of winemaking, and a total of 15 samples for all three heavy metals
were analyzed.
The recommended range for copper concentration in the wine is 0.5 mg/L and less than 30 mg/L
for iron and zinc. The International Office of Vine and Wine (OIV) has also set minimum limits
for As (0.2 mg/litre), Cd (0.01 mg/litre), Cu (1 mg/litre), Pb (0.2 mg/litre) and Zn (5 mg/litre).
The OIV also recommends that wines should contain below 10 mg Fe/L.

Standards and Sample Preparation
The type of Flame Atomic Absorber that we have used for heavy metal analysis in the wine was
Perkin Elmer AA 300.
In the beginning of this study work we have prepared the iron, copper and zink stock standard
solution with a concentration of 1000 mg / L. After that, iron, copper, and zinc stock standard
solution containing 1000 mg/L of these metals were diluted with a pre-mixed solution of
deionized water and analytical grade concentrated nitric acid, to provide working standard
solution of known concentrations in 2% (w/v) HNO3. The blank solution used for calibration
was a 2% (w/v) HNO3. For zinc, standards solutions were 0.5, 1 and 2 mg/L, while for iron and
copper the working standard solution were 1, 5, and 10 mg/L. From each wine sample 10 ml was
accurately measured and transferred into a 40 ml volumetric flask. After that, 0.8 ml of analytical
grade HNO3 was added and then made up to the final volume of 40 ml with Ultra Pure DI water.
Iron, copper and zinc were determined by AAS in the air-acetylene flame using standard
calibration curves.
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Table1. The instrument settings of Flame Atomic Absorber – Perkin Elmer AA 300

The Instrument Settings and Correlation
Coefficient for Fe, Cu and Zn
Fe
Wavelength, nm
248.3
Fuel flow rate
0.9 L/min
0.9925
Correlation Coefficient
3
Replicates
4s
Read time
mg/L
Unit
Air-Acetylene
Flame type

Zn
213.9
1.1 L/min
0.9468
3
4s
mg/L
AirAcetylene

Cu
324.8
1.2 L/min
0.904
3
4s
mg/L
Air-Acetylene

Fig.1. Calibration curve for iron (r² = 0.9925)

Results and Discussion
Table2. The concentrations of iron (mg/L) after measurement
Spectroscopy (FAAS)
The
The Year
Sampling
The Type of
of
Part in the
Wine
Production
Country
Wine Tank

Kosovo
Pinot Blanc

2017

The
Technological
Stage During
Winemaking

Fe (mg/L)
after three
replication

The
bottom

After
fermentation

0.464

Upper part

After
fermentation

0.503

Upper part

After
filtration

1.470

Kosovo
Pinot Blanc

2017
Kosovo

Pinot Blanc

2017

by Flame Atomic Absorption
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Rhine
Riesling
Rhine
Riesling
Rhine
Riesling

Kosovo
2017

After
fermentation

2.483

Upper part

After
fermentation

0.821

Upper part

After
clarification

1.148

The
bottom

After
fermentation

0.958

Upper part

After
fermentation

1.011

The
bottom

After
fermentation

1.227

Upper part

After
fermentation

1.362

Upper part

After
clarification

1.570

Upper part

After
filtration

1.721

Upper part

After
fermentation

1.346

Upper part

After
fermentation

1.576

Upper part

After
fermentation

1.506

Kosovo
2017
Kosovo
2017
Kosovo

Franconia

The
bottom

2017
Kosovo

Franconia

2017
Kosovo

Pinot Noir

2017
Kosovo

Pinot Noir
Sauvignon
Blanc
Sauvignon
Blanc

2017
Kosovo
2017
Kosovo
2017
Macedonia

Merlot

2017
Macedonia

Vranac
Cabernet
Sauvignon

2017
Macedonia
2017

From the table No 2 we can see that none of the different wine samples analyzed at different
stages of the technological process during winemaking do not exceed the limits set by the
European Union and the International Organisation of Vine and Wine (OIV) for iron in the wine,
which are less than 30 mg / L, or according to the second less than 10 mg / L. As a rule, usually
the concentration of heavy metals should be higher at the bottom of the wine tank, because over
time the impurities precipitate and with them the heavy metals should be concentrated at the
bottom. But from the results we can see that if the samples are taken immediately after the process
of alcoholic fermentation, in some cases the concentrations are still higher in the upper part of
the wine tank, probably the impurity precipitation process has been underway. From these results
we can see also a very interesting fact that relates to the concentration of iron after the application
of the technological processes known as clarification and filtration of the wine. The application
of these two technological processes it seems likely to induce increased concentration of iron in
the wine, probably as a result of the wine passage through the technological equipment used for
this purpose, and through the special pipes which are used during these two technological
processes. Probably the wine pipes contain the impurity or even the composition of the equipment
affects the increase of the concentration of iron in the wine. For example, in the sample No 1
(Pinot Blanc) we can see that after applying the filtration process, we have increased
concentration of iron in the wine. However we can conclude that none of these types of wines do
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not pose a potential risk in the future, causing eventually defects after the wine bottling, or the
potential risk to human health.
Concentration of Iron in the Wine

3
2.5
2
mg/L 1.5
1
0.5
0

The type of wine

Fig 2. The iron concentration (ppm) in the wine
Table 3. The concentrations of cupper (mg/L) after measurement by Flame Atomic Absorption
Spectroscopy (FAAS)
The
The
The Year
Sampling
Technological
Cu (mg/L)
The Type of
of
Part in the
Stage During
after three
Wine
Production
Country
Wine Tank
Winemaking
replication

Kosovo
Pinot Blanc

2017

The
bottom

Kosovo
Pinot Blanc

2017

Upper part
Kosovo

Pinot Blanc
Rhine
Riesling
Rhine
Riesling
Rhine
Riesling

2017
Kosovo
2017
Kosovo
2017

Upper part
Kosovo

2017
Kosovo

Franconia

Upper part
The
bottom

2017

Upper part
The
bottom

Kosovo
Franconia

2017
Kosovo

Pinot Noir

2017

Upper part
The
bottom

Kosovo
Pinot Noir

2017

Upper part

After
fermentation
After
fermentation
After
filtration
After
fermentation
After
fermentation
After
clarification
After
fermentation
After
fermentation
After
fermentation
After
fermentation

0.037
0.037
0.030
5.668
0.066
0.056
0.088
0.121
0.103
0.124
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Macedonia
Merlot

2017

Upper part
Macedonia

Vranac
Cabernet
Sauvignon

2017

Upper part
Macedonia

2017

Upper part

After
fermentation
After
fermentation
After
fermentation

0.158
0.127
0.149

From the table No 3 we can see that none of the different wine samples analyzed, do not exceed
the norms set by the European Union and the International Organisation of Vine and Wine (OIV)
for copper in the wine, which are less than 0.5 mg / L, or according to the second less than 1.0
mg / L. From the results we can see that in contrast to iron, the concentrations of copper in the
white wines at the bottom of the tanks are larger (although the differences are very small)
compared to the red wines. In the red wines as in the case of iron, we can see a higher
concentration of copper in the upper part compared to the bottom of the tank. It’s of interest to
analyze and discuss on the result for the sample No 4 (Rhine Riesling), whose results in relation
to the copper concentration have been much higher than the allowed limits. It should be noted
that sample No 4 taken from the bottom of the tank has been very rich with impurities, while we
can see that the wine sample taken from upper part of the same tank, and the wine sample taken
from the same tank after the process of clarification has fallen considerably in relation to the
concentration of copper. And this is good because the bottom part of the tank during the
technological processes of winemaking is dropped out, together with the excessive quantity of
copper. As a conclusion we can see from the results that the concentration of copper on red wines
is slightly higher compared to white wines, except the result of the sample No 4, obtained from
the bottom (large impurities) of the tank. The same as in the case of iron (except the sample No
4 taken from the bottom of the tank) none of these types of wines do not pose a potential risk in
the future, causing eventually defects after the wine bottling, or the potential risk to human health.

Concentration of Cupper in the Wine

6
5
4
mg/L 3

2
1
0

The Type of Wine
Fig 3. The Cupper concentration (ppm) in the wine
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Table 4. The concentrations of zinc (mg/L) after measurement by Flame Atomic
Spectroscopy (FAAS)
The
The
The Year
Sampling
Technological
The Type of
of
Part in the
Stage During
Wine
Production
Country
Wine Tank
Winemaking

Kosovo
Pinot Blanc

2017

The
bottom

Kosovo
Pinot Blanc

2017

Upper part
Kosovo

Pinot Blanc
Rhine
Riesling
Rhine
Riesling
Rhine
Riesling

2017
Kosovo
2017
Kosovo
2017

Upper part
Kosovo

2017
Kosovo

Franconia

Upper part
The
bottom

2017

Upper part
The
bottom

Kosovo
Franconia

2017
Kosovo

Pinot Noir

2017

Upper part
The
bottom

Kosovo
Pinot Noir

2017

Upper part
Macedonia

Merlot

2017

Upper part
Macedonia

Vranac
Cabernet
Sauvignon

2017

Upper part
Macedonia

2017

Upper part

After
fermentation
After
fermentation
After
filtration
After
fermentation
After
fermentation
After
clarification
After
fermentation
After
fermentation
After
fermentation
After
fermentation
After
fermentation
After
fermentation
After
fermentation

Absorption

Zn (mg/L)
after three
replication

0.004
0.000
0.000
1.609
0.000
0.000
0.000
0.000
0.000
0.000
0.291
0.000
0.266

Similarly as in the cases with copper and iron, from table No 4 we can see that none of the
different wine samples analyzed, do not exceed the limits set by the European Union and the
International Organisation of Vine and Wine (OIV) for zinc in the wine, which are less than 30
mg / L or according to the second less than 5.0 mg / L. Even here as in the table above, we can
see that the concentrations of zinc are minimal or virtually nonexistent, except some samples
where we found a small concentration of zinc, although in all of these samples as we highlighted
above, the concentration of zinc has been within the limits allowed by the respective
organizations. Also from the results obtained we can see that compared to the wines produced in
Kosovo, red wines from Macedonia have a slightly higher concentration of zinc, except the
sample No 4 (Rhine Riesling). As for iron and copper, even these types of wines in relation with
zinc concentration should not pose a risk after the bottling process, as they are not potentially
dangerous to human health as well.
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Concentration of Zinc in the Wine

1.8
1.6
1.4
1.2
1
mg/L
0.8
0.6
0.4
0.2
0

The type of wine
Tab 3. Zinc concentration (ppm) in the wine

Conclusions
From this study work we can conclude that all the analyzed wine samples have no risk of being
consumed in relation to their potential toxicity, and any potential risk of induction of undesirable
process after the bottling, such as for example the appearance of turbulence within the bottle of
the wine over the time.
Also based on the analysis and the results obtained, we can conclude that the concentrations of
analyzed heavy metals (Fe, Cu and Zn) in the red wines are greater compared to the white wines,
and this is due to the different mode of fermentation of white and red grapes. The results of the
different samples show the potential influence of some technological processes during
winemaking, such as clarification and filtration, which are carried out with special equipment,
and so-called wine pipes for transfer or movement of the wine. Therefore, it is always
recommended that oenology equipments must be clean, including the wine pipes, in order to
inhibit the induction of increased concentration of heavy metals in the wine. Probably in this
process apart from the purity of the equipment, it seems to be very important also the optimal
time of sediment formation in both types of wines. Regarding to this, any movement of the wine
can potentially disturb the wine sediment and thus can increase the concentration of heavy metals
in the upper tank of the wine. The wine sediment as we know has a lot of components that adsorb
different elements, including perhaps heavy metals.
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