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ABSTRACT: Pasta and related products based on wheat grains represent foodstuffs that are
characterized by optimal ratio of basic nutrients. Therefore they have an important place in human
nutrition. Pasta and related products have almost daily presence in nutrition. Their production can take
place in industrial and artisanal conditions. Among many advantages in industrial production, significantly
greater microbiological safety of the finished product is one of the most important.

The aim of this paperwork was to investigate the microbiological safety of pasta and related products
produced in industrial plants that are fully automated and in handicraft establishments that are not fully
automated.

We tested 120 samples of pasta produced in industrial conditions and 90 samples of pasta produced in
artisanal shops. From the group of pasta related products the tests were conducted on phyllo and pasta
tatters, 80 of those were produced in industrial conditions and 65 in artisanal shops. All samples of pasta
and pasta related products manufactured in industrial conditions were correct. Of 90 samples of pasta
produced in artisanal shops 18 samples were not correct due to the presence of coagulase positive
staphylococci and increased total number of microorganisms. In some samples of phyllo made from Type
850 flour and from buckwheat flour an increased total number of microorganisms and increased total
number of moulds were observed.
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INTRODUCTION

Wheat and flour based products have a very
important role in human nutrition. In the
world, as well as in our country, pasta and
pasta related products are present in
human nutrition on a daily basis. Pasta is
easily prepared and has a many advan-
tages for consumers such as: low price,
excellent nutritional value, countless ways
of preparation, the possibility of storing for
long period of time after production, etc. The
quality of pasta and pasta related products
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is a very important factor in terms of proper
nutrition and placement on demanding mar-
kets, both domestic and foreign (Bejarovic,
2001).

Depending on raw materials that are used,
pastas are produced as: plain pasta and
pasta with supplements. The pasta related
products include: phyllo dough for pies and
rolls, pasta tatters with and without eggs
(Skrinjar & Tesanovi¢, 2007).
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On the market pasta can be found as: fresh,
semi-dry, dry, frozen and instant. By type,
pasta can be: ribbon-cut, short and long.

Production of pasta can be industrial and
handicraft. The industrial production con-
sists of following technological operations:

e Preparation of raw materials for
production,

e Dosing of raw materials and various

supplements,

Mixing the dough under vacuum,

Pressing and shaping of fresh pasta,

Cutting and placement of fresh pasta,

Drying (pre-drying, drying and

stabilization — cooling),

Packaging of finished products,

Transportation of finished products in

storage area.

The advantages of industrial production

opposite to artisanal production are:

e Improved features and a wider product
range,

e Higher capacity,

e Reduction of manual labour,

e Higher hygienic safety of finished pro-
ducts,

e Packed products,

e The possibility of a longer storing of fini-
shed pasta.

Production of pasta related products such
as phyllo and pastry tatters with eggs can
be done in two ways: industrial and handi-
craft. Industrial production is automated,
while in handicraft production the dough is
made by hand. Technological flow of pro-
duction includes the following stages of
production:

e Preparing the flour,

Mixing the flour with water,

Extrusion,

Cutting and pre-drying of phyllo,
Wrapping, packing and hand weighing
of phyllo.

There are different notions of quality of
pasta because they are made by using
different raw materials, production and qua-
lity control methods. Hygienic and sanitary
characteristics are certainly one of the cri-
teria for evaluating the quality of pasta.

Quality and safety of the finished product
directly depend on quality and safety of raw

materials — mainly quality of wheat and
semolina, and compliance with specific
technological process of production. Raw
materials for pasta and pasta related pro-
ducts are flour, water and various su-
pplements that are used for enrichment of
nutrients or improvement of aesthetic appe-
arance of pasta (Bejarovi¢, 2001).

The technological process of producing
pasta and pasta related products from flour
will not destroy the entire population of
microorganisms that are present in flour.
Some of them survive those processes and
continue their development. Additional ma-
terials, water and especially employee hy-
giene and cleanliness of working surfaces,
equipment and tools used in production of
pasta and pasta related products represent
a significant source of contamination (DoSe-
novi¢ et al., 2001), (TeSanovi¢, 2010). In
micro population isolated from pasta one
can often find micrococcus, Escherichia coli,
pathogenic staphylococcus, enterococcus
and other bacterial and fungal species. Pa-
thogenic bacteria that can often be found
are Salmonella species, especially in pasta
with supplements. In that case, the main
suspects are microbiologically contaminated
eggs, their products or other supplements of
animal origin, which are used in the pro-
duction of pasta (Skrinjar and Te$anovic,
2007), (De Lisio, 2000).

Due to its chemical composition, flour repre-
sents a very convenient environment for
development of various populations of mi-
croorganisms. The largest number of micro-
organisms in the flour comes from wheat
itself, while a smaller number contaminates
the flour during the process of manipulation.
Wheat and wheat products are often subject
to infection with various fungi, many of
which synthesize mycotoxins (Sari¢ et al.,
2004).

In production of pasta, beside the flour (se-
molina), the most important component is
water. All properties of the water that is
used must match the quality of drinking
water. It cannot contain mechanical impu-
rities, some types of microorganisms and
their metabolites, especially pathogenic mi-
croorganisms. The right water for kneading
the dough for pasta production is the one
that is moderately hard, hygienic and free of
salts and heavy metals.
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Other ingredients in the production of pasta
can be eggs and egg products, milk and
milk products, vitamins, emulsifiers, soy pro-
ducts, vegetables and others.

Eggs are one of the main additions in the
production of pasta. They are used as fresh
or canned eggs, as frozen or fresh mélange
and as egg powder. Eggs contain very
valuable nutrients. The addition of eggs to
the dough deteriorates the microbiological
picture because, in addition to the already
present microorganisms that can be found
in water and semolina, eggs that are used,
depending on usage (fresh, frozen wiple
egg or powder), are often the cause of po-
ssible contamination of pasta or excellent
surfaces for reproduction of microorga-
nisms.

The content of the egg is an ideal environ-
ment for growth and reproduction for many
microorganisms. Particularly significant are
species of genus Salmonella (Skrinjar &
TeSanovi¢, 2007). All salmonellas are pa-
thogenic for humans. They cause intestinal
diseases collectively known as salmone-
llosis.

In the production of pasta, in addition to
fresh eggs, egg products like frozen mé-
lange and egg powder are often used. Fro-
zen mélange goes under process of pasteu-
rization before freezing, followed by cooling
and freezing at temperatures below -30 °C.
Pasteurization of eggs without shells or their
products usually takes place at a tempera-
ture of 63 °C to 65 °C for 4 minutes,
followed by cooling at 4 °C. After pasteu-
rization the products are frozen or dried. In
frozen and inadequately pasteurized egg
products some pathogenic microorganisms
like Salmonella and Staphylococcus aureus
can be found. These products pose a risk
both to the health of consumers and for
products in which they are added (Skrinjar
and TesSanovic¢, 2007).

Regardless of the method of production of
pasta and pasta related products (industrial
or artisanal) the common problem is subse-
quent contamination in production when
employyees do not use protective masks on
their faces. The practice shows that pro-
blems can be caused by bacteria originating
from secretions (saliva, mucus of nasal
cavity, etc.). Critical points of possible con-
tamination are mainly in two specific areas:

kneading the dough and packaging of fini-
shed products. It is enough that the person
working on kneading the dough does not
wear the protective mask and sneezes;
during the kneading there is always invisible
dust that comes from sifting and transport-
tation of flour which irritates and forces
sneezing and coughing. It is quite common
phenolmenon that employees ignore the
symptoms of “light” cold caused by sudden
temperature changes — plants for the pasta
production are usually very warm and humid
(t=25°C—-30"°;r,~=75-90%), so moving
from the warm area of the plant to the cold
storage (warehouse) creates favourable
conditions for development of respiratory
problems. As a rule, employees with symp-
toms of cold should not stay at the facility,
but the incubation and development of
Streptococcus and Staphylococcus in the
human body takes several days, so it is
often discovered when the cold is already in
an advanced stage.

Industrial method of production, as opposed
to handicraft, usually has several stages: a
heat treatment of dough during production
process, the so-called pasteurization of fre-
shly produced pasta, followed by pre-drying,
drying on high temperatures and, in the
end, conditioning of pasta which improves
the microbiological safety of pasta. Regard-
less of the fact that microbial growth is
affected by an exceptional nutritional base,
suitable temperature, relative humidity of
the air, water activity (a,) in production of
pasta through the use of high temperatures
(pasteurization) and a high level of hygiene
in production in terms of production and
sanitation, industrial production has an ad-
vantage in relation to artisanal production.

Fresh pasta is a very favourable environ-
ment for development of various bioche-
mical and microbiological processes. In or-
der to prevent these processes raw pasta
undergoes the process of preservation by
drying. Water activity (ay) in pasta, at the
beginning of drying, is 0.8 to 1.0, while at
the end of the process the value of a, falls
below 0.5, which helps in prevention of
multiplication of microorganisms. The qua-
lity of the final product depends largely on
the proper conduct of drying. Drying of
pasta can be discontinued, with only one
phase, and continuous with multiple pha-
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ses. Discontinuous or batch drying is used
in artisanal production of pasta. Multi-phase
drying is used in industrial production of
pasta and consists of pre-drying, drying and
stabilization (cooling). The regime of drying
imply the overall parameters for the air that
is used for drying the pasta (temperature,
humidity and air velocity), as well as drying
time.

According to the temperatures used for dry-
ing the pasta, drying modes can be divided
as follows:

e LT (low temperatures for drying the
pasta, 40 °C to 60 °C),

e HT (high temperatures for drying the
pasta, 60 °C to 84 °C),

e THT (very high temperatures for drying
the pasta, 84 °C),

e Turbo-thermal processes.

The quality of finished product — looks and
colour, moisture, caloric and nutritional va-
lue, microbiological safety and quality of
cooked pasta depend on properly guided
drying process. Pre-drying is the first phase
in the process of drying and it is very
delicate. The further course of drying de-
pends on the proper pre-drying. After drying
the pasta passes through a phase of
stabilization and cooling. Before packing it is
necessary to cool the pasta to the tem-
perature of the room where it is packed,
otherwise the hot pasta continues to eva-
porate. The process continues and, if pa-
cked, condensation of moisture can occur. It
is desirable to use slow cooling of pasta in a
period of 1 hour. The air that is blown over
and around the product correspondents to
the equilibrium moisture of pasta of 13%,
temperature from 25 °C to 30 °C and
relative humidity of 60% to 65%. For this
reason it is necessary to condition the air
inside the manufacturing plant (Bejarovic,
2001). The production of pasta tatters and
phyllo for pies and rolls is quite different
from the production of pasta.

Phyllo is made by hand by pulling and
stretching the dough on the tables where it
is then dried using hot air and cut to the
precise dimensions; afterwards phyllo is
heat-treated on heated plates, and then
cooled, measured and hand packed. Mo-
dern production of phyllo is performed by
so-called “hot rollers” or by extruding with
“extruder presses” and a system for stre-

tching and cutting. Duration of heat treat-
ment of phyllo is different and depends pri-
marily on the type of phyllo and projected
operating parameters (temperature and hu-
midity). A certain amount of humidity is re-
moved from the room with the help of an
extraction fan.

Pasta tatters, lasagne and other similar pro-
ducts can also be industrial and artisanal;
production system can be extrusion or stre-
tching and pulling of the dough using ro-
tating rollers. These products can be dried
or sold fresh.

MATERIAL AND METHODS

In this paperwork the microbiological safety
of 210 samples of pasta and 145 samples
of pasta related products were examined.
Samples of pasta and pasta related pro-
ducts made in industry and handicraft were
taken for the analysis. Pasta samples were
grouped by the shape as long cut, short cut,
rolled and lasagne sheets. The following
samples of pasta related product for ana-
lysis were taken: phyllo (made from wheat
flour type 500, type 800 and buckwheat
flour) and pasta tatters made with eggs.

Microbiological testing of selected samples
was conducted according to the methods of
Regulation on the performance of micro-
biological analysis and super-analysis of
foodstuffs (“Sluzbeni glasnik SFRJ”, 25/-
1980) by the prescribed methods (method
1, method 3, method 4, method 8, method
9, method 10, method 11, method 12) in
accordance with the Regulations on micro-
biological safety of foodstuffs in trade
(“Sluzbeni glasnik SRJ”, 26/1993, 53/1995
and 46/2002).

RESULTS AND DISCUSSION

Obtained results are shown in Tab.1,2,3,4.
According to the Regulation on microbio-
logical safety of foodstuffs in tradepasta and
pasta related products the presence of pa-
thogenic microorganisms is not allowed.
The sample is considered to be microbio-
logically safe if the total number of micro-
organisms less than 1.0x10°, total number
of aerobic sporogenic bacteria is under
1.0x10* and the total number of yeasts and
molds is under 1.0x10* per 1g of the sample
total of 120 samples of pasta were analy-
sed.
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Table 1.
Microbiological safety of industrially made pasta
Total number  Total number Total Total Pathogenic
Type of No. of . ; :
of micro- of sporogenic  number of number of micro-
pasta samples ; d .
organisms bacteria yeasts molds organisms
Long cut 30 0-2,0x10° 0-50 -2 -2 -2
Short cut 50 0-5,0x10 0-50 - =2 =2
Rolled 20 0-1,0x10° 0-30 - =2 =2
Lasagne 20 0-1,0x10? 0-50 2 0-1,0x10? 2
sheets
Legend: -* — not found
Table 2.
Microbiological safety of pasta produced in artisanal shops
Total number  Total number Total Total Pathogenic
Type of No. of £ mi f ; b f b f :
asta samples of micro- of sporogenic  number of  number o micro-
P organisms bacteria yeasts molds organisms
Long cut 1,0x10°- 2 3 2 a
20 5,0)(10; 1,0x10°-1,0x10 0-50 0-7,0x10 -
Shorteut 34 L 10x10%80x10° 050 0-5,0x107 +9
Rolled 5,0x10% ) a 2
20 4.0x1 034 50-5,0x10 - 0-1,0x10 +/5
Lasagne 1,0x10°- 2 3 3
sheets 20 5.5x10° 0-1,0x10 0-8,0x10 0-5,0x10 +/4
Legend: -° — not found, + - presence of pathogenic microorganisms/ Ny-number of positive samples
Table 3.
Microbiological safety of industrially produced phyllo
Total Total number Total Total Pathogenic
Type of No. of number of X :
. of sporogenic number of  number micro-
pasta samples micro- . .
. bacteria yeasts of molds organisms
organisms
Phyllo made 3 2 2 2 a
of T-500 flour 30 50-1,Ox120 0-1,0x10 0-1,0x1g 0-1,0x1£) -
Phyllo made 1,0x10°- 2 1,0x10°- 1,0x10°- a
of T-850 flour ~ 1° 2,0x10° 20-5,0x10 30x10%2  5,0x102 -
Phyllo made 3 2 2
1,0x10°- 2 1,0x10°- 1,0x10°- a
of buckwheat 15 1,0x10° 50-3,0x10 10x10°  5,5x10° -
Pasta tatters 0-3,0x10° 0-60 @ 0-50 @
with eggs

Legend: -° — not found

According to the Regulation on microbiolo-
gical safety of foodstuffs in trade all of the
samples were in order. No pathogenic mi-
croorganisms were isolated. The total num-
ber of microorganisms ranged from 0 to
1.0x10°.

Of the total number of analyzed samples of
pasta with supplements, which was 90, 18
were contaminated. The reason of micro-
biological contamination was the presence
of coagulase-positive staphylococci and in-
creased total number of microorganisms in
samples of lasagne sheets. The industrial
production in relation to artisanal is reflected
in a number of advantages, such as im-

proving the qualities, less manual work and
higher hygienic safety of finished product.

Conservation by drying is used in the pro-
duction technology of pasta in order to pre-
vent a number of biochemical and micro-
biological processes. Discontinuous (batch)
drying is used in artisanal production of pa-
sta. The quality of finished product de-
pends on properly conducted drying. With
discontinuous drying the phase of stabili-
zation and cooling is particularly risky pha-
se. This phase takes place at room tempe-
rature, and largely depends on environ-
mental conditions and characteristics of air
used for cooling the pasta.
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The role of eggs in the production of pasta
in our country comes down to the fact that
they improve the visual appearance of pa-
sta (smoothness and shine of the surface
and colour), sensory quality of pasta (hard-
ness and fracture resistance, degree of
swelling and overcooking) and nutritional
value (increased caloric value due to high
content of lipids and proteins).

Supplements, like eggs, which are used in
production can be the source of conta-
mination. Sometimes Salmonella species
can be isolated in completely fresh eggs.
They originate from food for laying hens
which is made from fish, meat and even
bone flour for higher protein content (Plavsic
et al., 2010; Cabarkapa et al., 2009). Those
microorganisms not only cause eggs to go
bad but can also result in mass diseases if
such eggs are consumed or used for pro-
duction. Salmonellas are usually trans-
mitted on humans with contaminated food of
animal origin that is not sufficiently cooked
(Cantoni at al,2005; Kormanjo$ at al.,2007).
The application of hygienic measures in pro-
duction, trade and germ carriers control is
most important for suppression of salmo-
nellosis (Svabié-Vlahovi¢ et al., 2005).

Artisanal mode of production involves a lot
of manual work. Therefore a significant
source of contamination is the hygiene of
employees, equipment and accessories
used in manufacturing. Staphylococcus au-
reus is one of the most common causes of
alimentary toxicoinfections. It belongs to a

Table 4.

group of very resistant bacteria. Most of
them die at 60 °C after an hour; some of
them can stand even longer exposure to 80
°C. Enterotoxin is thermostable and can
withstand 35 minutes at 95 °C (KarakaSevi¢
et al., 1977; Svabié-Vlahovi¢ et al., 2005).
Beside entertoxins they produce some other
toxins that cause various diseases. The
man is the main source of contamination of
food with enteropathogenic Staphylococcus
aureus (TeSanovi¢, 2010) Improper hand-
ling of food largely contributes to the appea-
rance of disease. Risky amounts of toxins
appear when the number of present cells
exceeds 10° per 1g of food.

Number of analysed samples was 80.
According to the Regulation on microbiolo-
gical safety of foodstuffs in trade all of the
analysed samples were in order. There
were no pathogenic microorganisms isola-
ted. The total number of microorganisms
ranged from 50 to 1.0x10*. The total num-
ber of yeasts and molds ranged from
1.0x10% to 5.5x10°,

Total number of analysed samples was 65.
No pathogenic microorganisms were isola-
ted. Some samples of phyllo made from T-
850 flour and buckwheat flour contained
increased number of microorganisms and
molds per 1g of sample than it is permitted
in the Regulation. The results indicate the
possible sources of contamination. To ob-
tain microbiologically safe flour which is
used for preparing other products proper
treatment of grain surface is necessary.

Microbiological safety of phyllo produced in artisanal shops

Total number  Total number Total Total Path'o-
Type of No. of £ mi f : b f b f genic
pasta samples (0] mlpro- (0] sbporogenlc numper o num |§r (0] micro-
organisms acteria yeasts molds organisms
Phyllo
made of T- 20 1,0x10°-5,0x10° 0-1,0x10? 0-5,0x10? 0-3,0x10? -2
500 flour
Phyllo 2 2
made of T- 15 35x10%50x10°  50-7,0x102 17'%"11%2' L’%X11%4' 2
850 flour OX IX
Phyllo , \ ,
made of 3 5 1,0x10%- 1,0x10°- 1,0x10%- a
buckwheat 10 3,3x10°-2,0x10 1,0x10° 4 5x10* 1,0x10° -
flour
Pasta
tatters with 20 1,0x10%1,0x10° 0-1,0x10? 0-50 0-1,0x10? -2
eggs

Legend: -%— not found
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T-850 flour and buckwheat flour contain
higher proportion of bran than T-500 flour.
Higher number of microorganisms that are
present on the surface of the bran can end
up in the flour, which is a suitable environ-
ment for microbial growth, due to insufficient
surface treatment or unprofessional manipu-
lation, especially in artisanal production.
Flour is more susceptible to microbial ac-
tivities than wheat. Wheat grain has an
outer layer (bran) that represents an ob-
stacle to the penetration of microorga-
nisms, since many of them don’t have the
ability to interrupt the continuity of the bran
(Zakula,1980). Damage of the bran can be
in the area of the endosperm or in the area
of the germ.

Reproduction of microorganisms on dama-
ged grains can lead to molding and deca-
ying. Therefore, the grain surface treatment
is necessary and it is a precondition for ob-
taining hygienic products (Plavsi¢ et al.,
2007). When keeping and storing wheat,
due attention is given to the preservation of
grain by controlling the temperature and
moisture, and by monitoring the presence of
rodents and pests as they affect the quality
of the milling products (flour and semolina).
The presence of insects in stored wheat can
cause damage to the outer layer (bran) of
the wheat grain (Almasi et al., 2003). Re-
gards on the purpose of flour, the techno-
logical quality is very important (Stojanovic,
Psodorov, 2007).

Artisanal production implies more manual
manipulation during the production of
phyllo, which is also a possible source of
contamination. Drying of formed phyllo is a
method of conservation in phyllo production.
The drying phase of phyllo on the drying
boards is very short, almost insufficient for
destroying the present microorganisms or
reduction of initial contamination to an
acceptable level.

CONCLUSIONS

Based on all the facts that were presented
in this paper the following conclusions can
be made:

- All samples of pasta and pasta re-
lated products produced in industrial
conditions were in order.

e Out of 90 samples of pasta pro-duced in
artisanal way, 18 were not satisfying
due to the presence of coagula-
se—positive staphylococci and increa-
sed total number of microorganisms,
which can occur due to increased ma-
nual work, discontinuous way of drying
and supplements that are used for pasta
production.

¢ In the industrial way of production drying
is continuous, while in artisanal way of
production it is discontinuous.

e Drying of pasta is done at higher tempe-
ratures and over a longer period of time
which allows the destruction of micro-
organisms and reduction of their num-
ber.

o Pasta related products are dried a very
short period of time, which is not su-
fficient for destroying the present micro-
organisms.

o Pasta related products, since they are
dried very briefly, have a higher a,, value
compared to pasta and thus are more
susceptible to proliferation of microorga-
nisms.

Industrial way of production of pasta and
pasta related products, unlike artisanal way
of production, exclude a lot of manual work
and implies a continuous method of drying,
thus ensures that the finished product is
microbiologically safe
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NMOPEHEHE MUKPOBUOJIOLWWKE UCIMTPABHOCTU TECTEHUHE U
CPOOAHMX NMPOU3BOAOA Y 3ABUCHOCTMU O1 YCIIOBA
NMPON3BOAHE

Oparana Nnaewwuh, hophe MNcogopos, bojaHa Kanewyk, Oparan TewaHosuh,
Jbybuwa Wapwuh, NeBaHa Yabapkana, JeneHa dununosuh

TecTeHMHE M CPOOHM Npou3BoAM Ha 0a3n XuTa NpeAacTaBibajy HaMUPHULE Koje
KapakTepvwe onTumanaH OA4HOC OCHOBHWX HyTpujeHaTa. 36or Tora 3ay3umajy 3Ha4ajHo
MECTO Y UCXPaHU ibyaun. TeCTeHNHa n CpoAHM NMPOU3BOAM FOTOBO Cy CBAKOAHEBHO MPUCYTHU
y ucxpaHun. Hbuxosa npousBoawa MOXe [a ce oAdBuja y WHAYCTPUCKUM W 3aHaATCKUM
ycnosuma. Opf HuM3a nNpegHoOCTU WHAOYCTPUJCKOT HayuHa MpPOU3BOAHE HaL 3aHaTCKUM,
3HavajHO MecTo 3ay3mma Beha M1kpoburornoLLKa NCNpaBHOCT FOTOBOT NPON3BOAA.

LU papga 6vo je ga ce ucnuvta MUKpOOMOMOLIKa MCNpaBHOCT TECTEHWHa U TecTe-
HMHaMa CPOOHUX MPOM3BOAa NMPOU3BEAEHUX Y UHOYCTPUjCKMM (MOTAYHO ayTOMaTU30BaHWUM)
MOroHMMa 1 3aHaTCKUM (PYYHUM M NONTyayTOMaTCKMM) MOroHMMa.

McnutaHo je 120 y3opaka TeCTeHWHe npousBegeHe y uHAycTpujckum ycrosuma m 90
y30paka TeCTeHWHe NpousBedeHe y 3aHaTCKMM noroHuma. M3 rpyne TecTeHMHama CpOAHMX
npousBoda ucnutaHe cy kope n MnuHuu. O tora 80 ysopaka je GMNIO nNpou3BeneHo Yy
MHOYCTPUjCKMM ycnoBuma, a 65 y 3aHaTCKMM NOroHnma.

CBM y30puM TeCTEHMHa U TeCTeHWHama CPOOHWX Npou3Boda, NPOuU3BedeHWn Y WUHAYC-
Tpujckum ycnosuma, 6unu cy ucnpasHu. Op 90 ysopaka TecTeHuMHa MpPOU3BEAEeHUX Ha
3aHaTCKM HauuH, 18 y3opaka Huje 6uno mcnpasHO 360r nMpucycTBa koarynasa No3vTUBHUX
crtachmnokoka n nosehaHor ykynHor 6poja mukpoopraHusama. Kog Hekmx y3opaka kopa of
OpawHa Tun-850 n o xerbanHor 6pallHa, yodeH je nosehaH ykynaH 6poj MukpoopraHusama
1 ykynaH 6poj nnecHwu.



