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During 2004 120 milk samples have been analyzed, which were taken from two different factories in Tirana 
(Albania). Out of these, 60 samples are unpasteurized milk, the other 60 samples are taken from the same milk, after 
the process of pasteurization. These samples have been analyzed for the presence of Escherichia coli as a bacterial 
contamination indicator, which can be dangerous for the consumers' health. The presence of Escherichia coli was 
identified in 4 cases out of which 3 were unpasteurized milk samples (5% of unpasteurized milk samples or 2.5% of 
all samples). While 1 sample was part of pasteurized milk which represents 1.6% of pasterized milk samples or 0.8% 
of the total. The above results are real indicators for the presence of the bacterial contamination in unpasterized and 
pasteurized milk. It is evident that this study is a proof that indicates every deviation from pasteurization technology 
(represents a real risk for milk consumers when the binomial temperature time is not respected). 
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ПРОЦЕНУВАЊЕ НА ESCHERICHIA COLI КАКО ИНДИКАТОР НА БАКТЕРИСКО ЗАГАДУВАЊЕ  
НА СВЕЖО МЛЕКО ВО ТИРАНА (АЛБАНИЈА) 

Во текот на 2004 година беа анализирани 120 проби на млеко кои беа земени од две различни фабрики 
во Тирана (Албанија). Притоа 60 проби беа непастеризирано млеко, а останатите 60 проби беа земени од 
истото млеко по процесот на пастеризација. Пробите беа анализирани за присуство на Escherichia coli како 
индикатор на бактериска контаминација, што може да биде опасно за здравјето на потрошувачот. 
Присуството на : Escherichia coli беше потврдено во 4 случаи од кои 3 беа проби на непастеризирано млеко 
(5% од пробите на непастеризирано млеко односно 2,5% од сите проби), додека 1 проба беше дел од 
пастеризираното млеко, што претставува 1,6% од пробите на пастеризирано млеко, односно 0,8% од вкупната 
количина. Наведените резултати се реални индикатори кои ја докажуваат бактериската контаминација на 
непастеризирано и пастеризирано млеко. Очигледно е дека оваа студија е доказ кој укажува на отстапувања 
од технологијата на пастеризација (го прикажува реалниот ризик за консуматорите на млеко ако не се 
почитува температурата и времето на пастеризација). 

Клучни зборови: свежо млеко; индикатор на бактериско загадување; Escherichia coli 

INTRODUCTION 

The quality of milk is determined by aspects 
of composition and hygiene. Due to its complex 
biochemical composition and high water activity 
milk serves as an excellent culture medium for the 
growth and multiplication of many kinds of micro-
organisms. 

Therefore in the processing of milk, some of 
them may produce undesirable effects and some 

micro-organisms produce food infections which 
can either carry the pathogens that will increase 
the likelihood of infection of the consumer food. 
The sources of this contamination in fresh milk are 
numerous and are addressed to numerous factors 
such as animal hygiene, milking hygienic condi-
tions, storage and transport care. A factor that 
makes the level of contamination worst is tem-
perature (Nagle, 1999). High temperatures in the 
environment increase the number of microorgan-
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isms in a logarithmic scale/ml of milk (Fotadar, 
2005). Furthermore milk can be contaminated indi-
rectly from the mastitis manipulations of breast 
(Vasavada, 1987). 

Milk is usually contaminated with different 
kinds of microorganisms at milk collecting places. 

Among all micro-organisms Escherichia coli 
is a frequent contaminating organism, and is a reli-
able indicator of fecal pollution generally in sani-
tary conditions of water, food, milk and other dairy 
products (Hoeben, 2000). 

Recovery of E. coli from food is an indication 
of possible presence of enteropathogenic and/or 
toxic microorganism which could constitute a pub-
lic health hazard. Enteropathogenic E. coli (EEC) 
can cause severe diarrhea and vomiting in infants 
and young children 

To improve the hygienic conditions in fresh 
milk it is necessary to carry out the process of pas-
teurization. Pasteurization is a thermal process 
used to decrease the contamination of microbes in 
milk. This is considered a safety method which 
guarantees destruction of all the vegetative forms 
of microorganisms (Bramley, 2000). 

Considering the above facts the present study 
was designed to isolate the E. coli from milk in 
both pasteurized and unpasteurized samples.  

MATERIAL AND METHODS 

All the samples were collected in a sterilized 
container of 500 ml in volume bottles, at random 
from two factories in Tirana and were brought to 
be analyzed at the Department of Microbiologic 
Control of Food in the Institute of Veterinary Re-
search in Tirana. 

All the samples positive for E. coli contami-
nation was confirmed using 91/180/EEC0 which is 
a common method in the food microbiology lab. 

During one year (2004) we tested 120 milk 
samples. Out of them 60 samples represented fresh 
milk and 60 samples of the same milk after the 
pasteurization process. 

Each sample has its own evidence with some 
useful indexes such as milk quantity, sampling 
date, place of collection, transport condition. 

For each sample the decimal solution from 
10–1 up to 10–6 has been prepared The process has 
started with 25 ml of milk and 225 ml of diluted 
substance. The analytical process has taken into 

consideration that at the first dilution the number 
is extremely large. 

Afterwards the procedure has been carried 
out acknowledging the other analytical indicators. 
The analytical procedure uses the standard meth-
ods ISO (ISO 11 866-2). 

The valuation of the number of the coliforms 
and E. coli presence is realized by using the 
method with 3 rows, from 3 tubes of 9 ml volume 
each one. At the first tube 1 ml of each decimal 
dilution was sampled, so we arrived to take 10–1 – 
10–3 dilutions. Respectively each dilution was in-
oculated in one row with 3 Durham tubes (lactose 
bujon). 

All the tubes were incubated in the tempera-
ture of 37 oC for 24–48 hours. After the incuba-
tion, we investigated the gas presence in the Dur-
ham tubes. Positive cases were considered the 
tubes which demonstrated up to 1/3 of the gas ac-
cumulation. 0.1 ml of the microbe cultivation from 
the selected tubes wеre transferred in tubes with 9 
ml BG 2%. The same procedure happened with 
them, they were incubated in the temperature of 42 
oC for 24–48 hours. 

From all the positive reaction tubes after the 
incubation we took 0.1 ml material and inoculated 
it in the tubes with 9 ml tripton water of 1%. With 
the last tubes we processed putting them in the 
incubator at 44 oC for 24 hours. At last the indol 
production (Kovac reagent) was confirmed which 
is considered a specific characteristic of the E. coli 
organism. 

RESULTS AND DISCUSSION 

The literature reviewed in the present study 
provided evidence that Escherichia coli is a fre-
quent occurring organism in milk. Although E. coli 
is a frequent occurring organism in milk and its 
products, the incidence of the species of E. coli 
itself in milk and milk products as a possible cause 
of a food borne disease is insignificant because E. 
coli normally is a ubiquitous organism. 

Important, however, is the occurrence of 
pathogenic strains of E. coli in milk products 
which could be hazardous for consumers. Thus, 
the results of the present study warn the need for 
more strict preventive measures. For this, regular 
sterilization of dairy equipment, washing of uten-
sils, milker's hands, udders, eradication of diseased 
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animals, pasteurization/boiling of milk is required 
before collection and distribution for consumption 
and product making. In this respect immediate 
cooling to 5 oC and/or pasteurization of milk could 
be more effective. The magnitude of the problem 
of bacterial contamination deserves more elabora-
tive studies from the point of production of milk 
and milk products to the point of consumption and 
at all intermediary levels (Graph 1). 

5%

95%  
Graph. 1. The positive cases of E. coli identified  

in the samples of unpasteurized milk  
5% of the unpasteurized milk samples (60 samples ) resulted 

positive for E. col presence 

During 2004 we have analyzed 120 milk 
samples, which were taken from two different fac-
tories in Tirana (Albania). Out of these 60 samples 
are unpasteuized milk the other 60 samples are 
taken from the same milk after the pasteuization 
process. These samples have been analyzed for the 
presence of the Escherichia coli bacterial con-
tamination indicator, which can be dangerous for 
the consumers' health. The presence of Esche-
richia coli was identified in 4 cases, out of which 3 
were unpasteurized milk samples (5% of unpas-
teurized milk samples or 2.5% of all samples). 
While 1 sample represented pasteurized milk or 
1.6% of pasteurized milk samples in 0.8% of the 
total (Graphs 2 and 3). 

1,6

98,4  
Graph 2. The positive cases of E. coli identified in the 

samples of pasteurized milk  
1.6% of the pasteurized milk samples (60 samples ) resulted 

positive for E. coli 

2,50,8

96,7  
Graph. 3. The positive cases of E. coli identified in total  

of the samples of examined milk 
3.3 % of the total of milk samples (120) have resulted positive 

with E. coli 

The above results are real indicators that 
make in evidence the bacterial contamination in 
unpasterized and pasteurized milk. It is evident 
that this study is a proof that indicates every de-
viation from pasteurization technology (represents 
a real risk for milk consumers when the tempera-
ture is not respected – time binomial). 

The presence of E. coli in the pasteurized 
milk indicates the extreme importance of regular 
pasteurization process. (Wang, 1997)  

T a b l e  1  

Number of milk samples  
and their analytic indicators 

Sort of sample No. of analyzed 
samples 

Analytic 
indicators 

 

Unpasteurized milk 60   
Pasteurized milk 60 Escherichia coli etc. 
Total 120   

T a b l e  2  

Positive cases with E. coli identified  
in the sampling milk 

Samples Escherichia coli 
Unpasteurized milk 3 samples 
Pasteurized milk 1 sample 

T a b l e  3  

Percentage of the positive cases  
and sort of samples 

Analytic 
indicator 

Nomer 
of  

positive 
samples

Percentage 
of total of 
samples 

Percentage of 
total of 

samples of 
unpasteurized 

milk 

Percentage 
of total of 
samples of 
pasteurized 

milk 
Escherichia 
coli 4 (3+1) 3.3% 5% 1,6% 
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CONCLUSIONS 

Unpasteurized milk taken from tanks of two 
different factories in Tirana has resulted with bac-
terial contamination.  

The unpasteurized milk has resulted with E. 
coli presence in 5%, of the samples while the pas-
teurized milk in 1.6% of the samples 

The presence of E. coli contamination is not 
due to the hottest periods of the year (spring–sum-
mer) because milk in these factories is collected 
and transported respecting the cooling chain. 

Every deviation from pasteurization technol-
ogy (when the binomial temperature time is not 
respected), represents a real risk for public health. 
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