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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 

is a very important factor in terms of proper 
nutrition and placement on demanding mar-
kets, both domestic and foreign (Bejarović, 
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 
(Škrinjar & Tešanović, 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: 

•  Preparation of raw materials for 
 production, 

•  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: 

• Improved features and a wider product 
range, 

• Higher capacity, 
• Reduction of manual labour, 
• Higher hygienic safety of finished pro-

ducts, 
• Packed products, 
• 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: 
• 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 (Bejarović, 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 (Doše-
nović et al., 2001), (Tešanović, 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 (Škrinjar and Tešanović, 
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 (Šarić 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 (Škrinjar & 
Tešanović, 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 (Škrinjar 
and Tešanović, 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 ° ; rw= 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 (aw) 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 (aw) in pasta, at the 
beginning of drying, is 0.8 to 1.0, while at 
the end of the process the value of aw 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: 
• LT (low temperatures for drying the 

pasta, 40 °C to 60 °C), 
• HT (high temperatures for drying the 

pasta, 60 °C to 84 °C), 
• THT (very high temperatures for drying 

the pasta, 84 °C), 
• 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 (Bejarović, 
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 (“Službeni 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 
(“Službeni 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 1.0x105, total number 
of aerobic sporogenic bacteria is under 
1.0x104 and the total number of yeasts and 
molds is under 1.0x104 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 

Type of 
pasta 

No. of 
samples 

Total number 
of micro-

organisms 

Total number 
of sporogenic 

bacteria 

Total 
number of 

yeasts 

Total 
number of 

molds 

Pathogenic 
micro- 

organisms 
Long cut 30 0-2,0x102 0-50 -a -a -a 
Short cut 50 0-5,0x102 0-50 -a -a -a 

Rolled 20 0-1,0x103 0-30 -a -a -a 
Lasagne 
sheets 20 0-1,0x102 0-50 -a 0-1,0x102 -a 

Legend: -a – not found 

Table 2. 
Microbiological safety of pasta produced in artisanal shops 

Type of 
pasta 

No. of 
samples 

Total number 
of micro-

organisms 

Total number 
of sporogenic 

bacteria 

Total 
number of 

yeasts 

Total 
number of 

molds 

Pathogenic 
micro- 

organisms 
Long cut 20 1,0x103-

5,0x104 1,0x102-1,0x103 0-50 0-7,0x102 -a 

Short cut 30 1,5x103-
3,5x104 1,0x102-8,0x102 0-50 0-5,0x102 +/9 

Rolled 20 5,0x102-
4,0x104 50-5,0x102 -a 0-1,0x102 +/5 

Lasagne 
sheets 20 1,0x103-

5,5x105 0-1,0x102 0-8,0x103 0-5,0x103 +/4 

Legend: -a  – not found, + - presence of pathogenic microorganisms/ N0-number of positive samples 

Table 3. 
Microbiological safety of industrially produced phyllo 

Type of 
pasta 

No. of 
samples 

Total 
number of 

micro- 
organisms 

Total number 
of sporogenic 

bacteria 

Total 
number of 

yeasts 

Total 
number 
of molds 

Pathogenic 
micro-

organisms 

Phyllo made 
of T-500 flour 30 50-1,0x103 0-1,0x102 0-1,0x102 0-1,0x102 -a 

Phyllo made 
of T-850 flour 15 1,0x102-

2,0x103 20-5,0x102 1,0x102-
3,0x102 

1,0x102-
5,0x102 -a 

Phyllo made 
of buckwheat 
flour 

15 1,0x103-
1,0x104 50-3,0x102 1,0x102-

1,0x103 
1,0x102-
5,5x103 -a 

Pasta tatters 
with eggs 20 0-3,0x102 0-60 -a 0-50 -a 

Legend: -a – 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 
1.0x103. 

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 (Plavšić 
et al., 2010; Čabarkapa 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; Kormanjoš at al.,2007). 
The application of hygienic measures in pro-
duction, trade and germ carriers control is 
most important for suppression of salmo-
nellosis (Švabić-Vlahović 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 

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 (Karakašević 
et al., 1977; Švabić-Vlahović 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 (Tešanović, 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 105 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 1.0x104. The total num-
ber of yeasts and molds ranged from 
1.0x102 to 5.5x103. 
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.  

Table 4.  
Microbiological safety of phyllo produced in artisanal shops 

Type of 
pasta 

No. of 
samples 

Total number 
of micro-

organisms 

Total number 
of sporogenic 

bacteria 

Total 
number of 

yeasts 

Total 
number of 

molds 

Patho-
genic 
micro-

organisms 
Phyllo 
made of T-
500 flour 

20 1,0x103-5,0x103 0-1,0x102 0-5,0x102 0-3,0x102 -a 

Phyllo 
made of T-
850 flour 

15 3,5x103-5,0x104 50-7,0x102 1,0x102-
7,0x102 

1,0x102-
4,0x104 -a 

Phyllo 
made of 
buckwheat 
flour 

10 3,3x103-2,0x105 1,0x102-
1,0x103 

1,0x103-
4,5x104 

1,0x102-
1,0x105 -a 

Pasta 
tatters with 
eggs 

20 1,0x102-1,0x103 0-1,0x102 0-50 0-1,0x102 -a 

Legend: -a – 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 
(Žakula,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 (Plavšić 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 (Almaši et al., 2003). Re-
gards on the purpose of flour, the techno-
logical quality is very important (Stojanović, 
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. 

• 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. 

• 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. 

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

• Pasta related products, since they are 
dried very briefly, have a higher aw 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 

REFERENCES 
1. Almaši, R., Mastilović, J. i Bodroža-Solarov, 

M. (2003). Uticaj gustine populacije pirin-
čanog žiška (Sitophilus Oryzae L.) i žitnog 
kukuljičara (Rhizopertha dominica F.) na 
kvalitet i pecivna svojstva brašna u za-
visnosti od dužine skladištenja pšenice, Žito-
hleb 30 (6),234-240. 

2. Bejarović, G. (2001). Tehnologija proiz-
vodnje testenina, Novi Sad. 

3. Cantoni, C., Valnegri L., Ramazzoti, P. 
(2005). Ricerca sullo stato igienico di man-
gimi semlici e completi. Tecnica Molitoria, 56 
(10), 1031-1043. 

4. Čabarkapa, I., Kokić, B., Plavšić, D., Ivanov, 
D., Lević, J. (2009). Microbiological safety of 
animal feed. In Proceedings 9th International 
symposium on animal husbandry. Beograd. 
Journal for the Improvement of Animal Hus-
bandry, 25 (5-6), 1155-1162. 

5. De Lisio L. (2000). Assicurazione qualita de-
la semola e della pasta secca nei pastifici. 
Metodi di determinazione ed apparecchia-



Plavšić D. et al., Comparison of microbiological safety of pasta and pasta related products depending on the conditions of 
production, Food and Feed Research 2(2010) 51-58 

ture analitiche, Tecnica Molitoria, 51(3), 209-
246. 

6. Došenović, I., Psodorov, Đ., Mastilović, J. 
(2001). Uticaj različitih dodatnih sirovina na 
mikrobiološku ispravnoist finalnih proizvoda 
od žita i brašna. Zbornik radova sa međuna-
rodnog simpozijuma „Hrana u 21 veku“, Su-
botica, 581-585. 

7. Karakašević, B. i sar. (1977). Mikrobiologija i 
parazitologija, Beograd-Zagreb. 

8. Kormanjoš, Š., Filipović, S., Plavšić, D., 
Filipović, J. (2007). Uticaj ekstrudiranja na 
higijensku ispravnost hraniva. Žito-hleb 34 
(5-6),143-146. 

9. Plavšić, D., Čabarkapa, I., Šarić, Lj., Kokić, 
B., Lević, J. (2010). Microbiological safety of 
animal feed from region vojvodina in 2009, In 
Proceedings of XIV International Symposium 
Feed Technology, Novi Sad, 374-382. 

10. Plavšić, D., Sakač, M., Čabarkapa, I., Šarić, 
Lj., Psodorov, Đ. (2007). Mikrobiološka is-
pravnost pšeničnog brašna, Žito-hleb, 34 (5-
6), 83-90. 

11. Pravilnik o metodama vršenja mikrobiolških 
analiza i superanaliza. (1980). “Sl.list SFRJ“, 
br. 25. 

12. Pravilnik o mikrobiološkoj ispravnosti namir-
nica u prometu,1993, 1995, 2002. “Sl. list 
SRJ“, br. 26, 53, 46. 

13. Stojanović, T. & Psodorov, Đ. (2007). Savre-
mena tehnologija žita, brašna i hleba. Pro-
kuplje.  

14. Šarić, M., Stojanović, T., Škrinjar, M., Psodo-
rov, Đ. (2004). Plesni-uzročnici promena teh-
nološkog kvaliteta i higijenske ispravnosti 
pšenice, Žito-hleb, 31 (1-2), 29-33.  

15. Škrinjar, M. & Tešanović, D. (2007). Hrana u 
ugostiteljstvu i njeno čuvanje. Univerzitet u 
Novom Sadu, Prirodno-matematički fakultet, 
Novi Sad. 

16. Švabić-Vlahović, M. sar. (2005). Medicinska 
bakteriologija. Beograd. 

17. Tešanović, D. (2010). Sanitarna zaštita i 
bezbednost u hotelijerstvu. Univerzitet u 
Beogradu, Visoka hotelijerska škola stru-
kovnih studija, Beograd. 

18. Žakula, R. (1980). Mikrobiologija hrane sa 
higijenom proizvodnje. Univerzitet u Novom 
Sadu, Tehnološki fakultet, Novi Sad. 

 
 

 
 

ПОРЕЂЕЊЕ МИКРОБИОЛОШКЕ ИСПРАВНОСТИ ТЕСТЕНИНЕ И  
СРОДНИХ ПРОИЗВОДА У ЗАВИСНОСТИ ОД УСЛОВА 

ПРОИЗВОДЊЕ 
 

Драгана Плавшић,Ђорђе Псодоров, Бојана Калењук, Драган Тешановић,  
Љубиша Шарић, Ивана Чабаркапа, Јелена Филиповић 

 
Тестенине и сродни производи на бази жита представљају намирнице које 

карактерише оптималан однос основних нутријената. Због тога заузимају значајно 
место у исхрани људи. Тестенина и сродни производи готово су свакодневно присутни 
у исхрани. Њихова производња може да се одвија у индустријским и занатским 
условима. Од низа предности индустријског начина производње над занатским, 
значајно место заузима већа микробиолошка исправност готовог производа. 

Циљ рада био је да се испита микробиолошка исправност тестенина и тесте-
нинама сродних производа произведених у индустријским (потпуно аутоматизованим) 
погонима и занатским (ручним и полуаутоматским) погонима. 

Испитано је 120 узорака тестенине произведене у индустријским условима и 90 
узорака тестенине произведене у занатским погонима. Из групе тестенинама сродних 
производа испитане су коре и млинци. Од тога 80 узорака је било произведено у 
индустријским условима, а 65 у занатским погонима.  

Сви узорци тестенина и тестенинама сродних производа, произведени у индус-
тријским условима, били су исправни. Од 90 узорака тестенина произведених на 
занатски начин, 18 узорака није било исправно због присуства коагулаза позитивних 
стафилокока и повећаног укупног броја микроорганизама. Код неких узорака кора од 
брашна Тип-850 и од хељдиног брашна, уочен је повећан укупан број микроорганизама 
и укупан број плесни. 


