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Abstract 
The milk intended for human consumption must meet the terms of safety and human security. The purpose of this 
paper was to evaluate the raw milk quality from the food markets of Timisoara, in relation with pasteurized milk. 
The microbiological studies included the following assays: total number of germs (TNG) and coliform bacteria. 
From milk samples were made dilutions which later were distributed on the surface of the solid medium poured in 
Petri dishes. The incubation was carried out at 37º C for 48 h, after which it was determined the number of colony 
forming units. The obtained values for each sample were compared with the values in existing legislation noticing 
that the total number of germs is within normal values but towards the upper limit of normality, except the milk 
samples from Sacos village where UFC/ml exceed the maximum value admitted (300.000 UFC/ml milk). In coliform 
bacteria case is observed that in all analyzed milk samples the values obtained exceed the maximum values admitted 
(0.1 UFC/ml) indicating the existence of inappropriate sanitary and hygienic conditions of milking, transporting and 
marketing. 
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1. Introduction 
 
Milk is a commonly used food source. People use 
it for consumption and also in their diet [1]. 1Milk 
presents a series of physical, chemical and 
biological characteristics. It also has 
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organoleptical characteristics: color, smell, taste, 
texture, freezing point, pH and density.  
The chemical composition is rather complex. Thus 
it provides an optimal environment for 
microorganism development. Milk coming from 
healthy animals, as a hygienic milking, which 
normally contains 300-600 seeds/ml milk. 
Microorganisms coming from milk are formed of 
two different groups: microflora formed of lactic 
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fermentation and pollution microflora. Milk may 
transmit certain diseases such as tuberculosis, 
anthrax, fever, brucellosis, salmonellosis, 
staphylococcus and streptococcus infections. It is 
therefore necessary to microbiologically test the 
milk and the dairy products [2, 3]. 
It is well known that the fresh milk contains some 
bacteria and somatic cells. These are the milk’s 
biological constituents. The numbers of these 
biological constituents change according to 
production conditions like the animal’s health and 
hygiene during milking, preserving and 
transporting the milk and the milk products [4, 5, 
6]. These microorganisms have an important role 
in the alteration and contamination of milk and 
milk products [7]. Temperature control is essential 
to prevent milk alteration, because of the 
microbial growth [8]. The number of 
microorganisms vary according to the temperature 
(season) indicating that the total number of 
coliforms and E. coli significantly differ in 
summer and winter [9].  
There have been several studies on raw milk 
quality and microbial composition of raw milk in 
rural areas [10, 11], milk and dairy products in 
urban areas [12]. Studies have shown that the 
microbiological quality of the product is mainly 
provided by the control of the product, directly 
from the source. Unfortunately, a growing number 
of pathogen agents are easily developing at 
refrigeration temperatures and in areas where milk 
is normally stored [11].  
Milking techniques have been improved because 
of technology development. However, certain 
rural and peri-urban producers haven’t adopted 
new milking methods. Hand milking is still the 
most commonly used. Contamination with 
pathogen agents is considerably increased.  
The present study contains data about milk sold in 
certain markets from Timisoara. We established 
the total number of germs and coliform bacteria, 
but also other parameters closely related to 
bacteria communities in milk. 
 
2. Materials and methods 
 
Milk samples have been purchased from the 
market place and hypermarket. Subsequently, 
samples have been processed in the laboratory. 
Dilutions have been performed on culture 
environment for seeding. For instance, 10-5 

dilution in order to determine the total number of 
germs and coli form bacteria. 
The total number of germs (TNG)  
Culture environment used for seeding the samples 
has been the nutrient agar. The chemical 
composition of the environment consists of meat 
extract - l0 g, peptone - l0 g, NaCl - 5 g, agar - 20 
g, distilled water - 000 ml l. As a technique used 
for sample seeding (in 2 repetitions) has been the 
inoculum’s dissemination technique.  
The preceding technique has the following steps: 
placing the culture environment in Petri plates; 
seeding the environment with test samples (1 ml 
inoculum/Petri plate), inoculums dissemination 
with the help of an "L" shaped rod; removing 
excess; plate incubation the for 48 hours at 37° C 
[13].  
Microorganism indicators and coliform bacteria 
Coliform bacteria (Escherichia sp., Enterobacter 
sp., Klebsiella sp.) are of great importance to food 
microbiology. These are some of the most 
important microbiological health indicators to 
highlight hygiene conditions at processing and 
handling the product. Certain cases reflect the 
compliance of various thermal treatments 
(pasteurization type) applied to food.  
The culture environment used for sample seeding 
has been the gentian violet environment (Kessler 
medium). The technique used for sample seeding 
(in 2 repetitions) has been the “inoculums 
dissemination technique.” Plate incubation has 
been made during 48 hours, at 37° C [14]. 
Milk samples  
The number of studied milk samples is 7, 8. Milk 
samples have been purchased from the market 
place in Timisoara. The milk comes from 
producers living in different areas near Timisoara. 
Milk samples purchased from the market come 
from the following places: Iecea Mare, Beracsau, 
Sacos, Topolovat, Belint and Hodos. Two milk 
samples are represented by pasteurized milk sold 
in a hypermarket. The purchased milk has been 
used for comparisons and to establish the 
compliance of transport and storage.  
 
3. Results and discussion 
 
Milk samples have been processed in the 
laboratory. The appropriate dilutions have been 
made for seeding the culture environment. 
Dilutions of 10-5 have been established for the 
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total number of germs and coli form bacteria. For 
organoleptic and physical studies, raw or 
pasteurized milk has been used. No dilutions have 
been performed. Studied organoleptic and 
physical parameters have been the color, opacity, 

odor, taste and pH. This way we can establish 
milk quality. We can also find out if something 
has been added to the milk in order to make it 
more commercial, but of a lower quality. 

Table. 1. Organoleptic and physical parameters 
Milk samples Colour Opacity Smell Taste pH 
Iecea Mare White High Cattle Usual 6,558 
Beracsau White Average Grass Usual 6,470 
Sacos Yellowish Low Usual Usual 6,737 
Topolovăt Yellowish Low Cattle Sour 6,469 
Belint Yellowish Low Grass Sour 6,508 
Hodos White Average Grass Usual 6,635 
Pasteurization 
milk 1 

White  Low Usual Usual 6,607 

Pasteurization 
milk 2 

Yellowish Average Usual Usual 6,652 
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Figure 1. Reporting the total number of germs to the allowed maximum value (1. Iecea Mare, 2. Beracsau, 3. Sacos, 
4. Topolovat, 5. Belint, 6. Hodos, 7. Pasteurization milk 1, 8. Pasteurization milk 2) 

 

0

0.1

0.2

0.3

0.4

0.5

0.6

1 2 3 4 5 6 7 8

Samples milk

C
B

 U
F

C
/ 

m
l 

m
il

k

CB UFC/ ml milk samples CB UFC/ml milk maxim values
 

Figure 2. Reporting the coliform bacteria to the allowed maximum value (1. Iecea Mare, 2. Beracsau, 3. Sacos, 4. 
Topolovat, 5. Belint, 6. Hodos, 7. Pasteurization milk 1, 8. Pasteurization milk 2) 
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Usually, the color of the milk is white. Any other 
shades found in milk samples indicate the 
existence of certain additives to increase the 
milk’s commercial quality. An intense yellowish 
color does not suggest a kind of milk with high fat 
content. On the contrary, it tells of milk with color 
additives, in order to produce a milk fake.   
The bluish color points out fake milk. The reason 
is adding water or milk skimming, meaning to 
partly remove the cream from the milk. Milk 
opacity is another parameter which reveals 
possible milk fakes. If the milk leaves marks on 
the sides of the bowl, it means that the milk has 
been tampered. In case of fake milk, water is 
added, which will "wash the bowl sides."  The 
sour taste of the milk denotes the existence of a 
large number of germs and a lower milk quality. 
This kind of milk is not fresh. Milk acidity may 
give an indication of its quality. Higher acidity 
demonstrates a large number of microorganisms, 
with an intense enzymatic activity. It has the role 
of decomposing the nutrients. Therefore, the result 
is a large number of metabolism products, which 
increases the acidity.  
Coliform bacteria from milk and dairy products 
changes taste and texture. It also changes the milk 
quality. A large number of microorganisms in 
milk samples establishes and changes the pH, 
making it lower and more acid due to the intense 
metabolism. 
Obtained values for the total number of germs 
(TNG) have been compared to values offered in 
specialized literature [15]. The usual limit of the 
total number of bacteria/ml raw milk is 300,000 
UFC/ml milk (units forming colony/ml milk). 
Studying the obtained values, we got to the 
conclusion that the number of samples does not 
exceed the admitted maximum values. The only 
exception is milk sample number 3. The studied 
milk sample come from Sacos. A large number of 
microorganisms points out a milk of low quality, 
with a higher possibility of change. 
The presence of coliform bacteria in milk samples 
suggest inadequate milking conditions and 
storage. These poor conditions led to an external 
contamination of milk samples. Also, 
contaminated with coliform bacteria may come 
from a sick animal. After milking, certain tests 
have to be made [3]. 
The total number of germs, coliform bacteria and 
E. coli, have been evidenced in large numbers, 
overcoming the values denoted by specialized 

literature. Results point out that the number of 
coliforms and E. coli are rather different in 
summer and winter. A significant number of E. 
coli found in studied milk samples denotes fecal 
contamination which has been inevitable. The 
undetected cow diseases are likely to determine 
the cause of an alarming number of microbial 
agents. Traditional milking practices are 
contaminating the milk and reproducing the 
microorganisms [9]. 
The maximum admitted values of coli form 
bacteria/ml of milk is 0.1 UFC/ ml milk. As we 
compared obtained values to values presented in 
specialized literature, we established a large 
number of samples. Results exceed maximum 
values. Milk samples from Iecea Mare, Sacos and 
Topolovat are twice as much when compared to 
maximum values. Milk samples from Belint and 
Beracsau exceed maximum values.  
Coliforms bacteria, especially represented by E. 
coli, are often found in raw milk samples. This 
bacterium is considered to have an important fecal 
contamination. Other bacteria act the same, like 
Yersinia enterocolitica, Listeria monocytogenes 
and many others. These types of bacteria can be 
destroyed by heat, such as boiling and 
pasteurization [16].  
There are milk and dairy products considered 
sources of contamination for humans, leading to 
different disease. This is due to the fact that dairy 
products present pathogen agents such as 
Campylobacter sp., E. coli, Salmonella sp. and 
Staphylococcus aureus. Some of the food 
infections are: typhoid fever, diphtheria and 
scarlet fever. These are most often transmitted 
through milk. The most severe diseases 
transmitted from animals to humans are 
tuberculosis and brucellosis [17, 18]. Determining 
the quality of raw milk sold in the markets is 
necessary because humans have to avoid 
contaminations with pathogen agents and the 
appearance of epidemic food. These studies are 
necessary because the households and micro farms 
are used to hand milking. This practice does not 
meet the sanitary standards of storage and 
transportation. This is the reason why milk is 
contaminated. It stimulates the proliferation of 
existing microorganisms.  
Studies have been also made in other geographic 
areas. It has been tried to emphasize hygienic rules 
of milking, storage and transportation for milk 
sold in households and market places [11, 12, 19]. 
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The coliforms bacteria and E. coli in milk is 
considered a threat of food poisoning in the entire 
localities and comunities [20, 21]. 
Microbiological analysis of milk for consumption 
has an important role in reducing the risk of food 
poisoning caused by pathogens in milk. 
Compliance with hygienic-sanitary milking, 
storage and transportation greatly reduces the 
ability of abnormal milk. 
4. Conclusions 
 
At milk samples purchased from markets and 
neighboring towns of Timisoara, the most 

common methods of fake milk and milk quality 
reduction are the following: adding water, 
churning, addition of synthetic dyes, a fact 
translated into color, taste, smell and the milk’s 
opacity.  
The total number of germs in studied milk 
samples is considered to be in accordance with the 
usual variations recorded in specialized literature 
on food safety. 
The presence of coliform bacteria above the usual 
values recorded by specialized literature, in many 
studied milk samples point out improper sanitary 
conditions during milking and milk handling.  
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