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Abstract
The paper deals with microbiological parameters of goat cheeses produced on two farms during several 
years. The first farm used conventional farming method with about 130 dairy goats and the second one 
applied organic farming method with approximately 500 dairy goats. In samples of fresh goat cheese 
taken in four years, there were determined the following groups of microorganisms: total count of 
microorganisms, lactic acid bacteria, coliform bacteria, psychrotrophic microorganisms, enterococci 
and micromycetes. The comparison of the average numbers of individual groups of microorganisms 
in cheeses showed a statistically significant difference between the farms. Microbiological quality 
was found worse at cheeses manufactured at the farm using organic farming method, compared with 
cheeses from the conventional farm. Higher numbers of coliforms, psychrotrophic microorganisms, 
enterococci and fungi were more frequently detected in cheeses from the  organic farm. Worse 
microbiological quality of the cheese was also reflected in sensory properties, especially the smell, 
colour and consistency which was evident when preparing individual samples. 

Keywords:  coliform bacteria, lactic acid bacteria, psychrotrophic microorganisms, total count of 
microorganisms, cheese, milk
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INTRODUCTION

In the  last two decades, the  demand for goat’s 
milk and its dairy products has been constantly 
increasing, especially because of its better 
digestion and less allergenic potential. Consumers 
are more interested in the  products also due to 
the traditional method of producing goat cheese in 
connection with their specific sensory properties 
(Masotti et al., 2012; El Galiou et al., 2015). However, 
these products represent a  suitable environment 
for microbial growth whose activities can lead to 
significant financial loss or health hazards.

Cheese production is complex process where not 
only milk but also different stages of production 
must meet high technological and hygienic 
demands. The  milk may not contain pathogenic 
microorganisms. Inappropriate milk is also 
the  milk contaminated with large amounts of 
psychrotrophic microorganisms, coliform bacteria 
and butyric acid bacteria. Raw milk may contain 
dangerous contaminating pathogens such as 
Salmonella, Escherichia coli, Staphylococcus aureus, 
and Clostridium perfringens. For these reasons, 
the milk intended must be pasteurized.

Assortment of cheeses produced on farms 
rearing goats and sheep continues to expand with 
increasing experience of farmers, technological 
equipment and consumers demand. Our farmers 
offer ripened cheeses (semi‑hard and hard 
cheeses), interior ripened cheese, and cheese with 
mould (Dragounová and Toušová, 2008). However, 
the  most common product on the  farms is fresh 
cheese. 

Cheese manufactured at a  farm may exhibit 
a  number of defects caused by the  activities 
of contaminating microorganisms caused by 
secondary contamination of the  milk during 
production of cheese, or originated from 
inadequately pasteurized milk.

Farm cheeses, which are delivered to the market, 
are subjected to inspection and state supervision 
and there are limits given by the  Commission 
Regulation (EC) No. 1441 / 2007. There are 
listed following parameters for a  particular 
category:  Salmonella and Listeria monocytogenes 
must not be present in 25 g of the product, counts of 

coagulase‑positive staphylococci vary in particular 
categories within the range from tens to 105 CFU.g–1 
and E. coli from 102 to 103 CFU.g–1. For evaluating 
the microbiology of cheese, data from ČSN 569609 
can also be used, but those are not legally binding. 
The standard divides cheese into several categories 
and determines similar microbiological parameters 
within the category. Within individual categories of 
cheeses, tolerable values of coliforms range from 
102 to 105 CFU.g–1, E. coli from tens to 104 CFU.g–1, 
coagulase‑positive staphylococci may be present 
from 103 to 104 CFU.g–1, micromycetes up to 103 
CFU.g–1 and Listeria monocytogenes may not occur 
in 25 g of the cheese.

The aim of the  paper was to compare 
the  microbiological parameters of fresh goat 
cheeses produced on two farms in the  Czech 
Republic using conventional and organic farming.

MATERIALS AND METHODS

Over several years, unflavoured fresh goat 
cheeses made from pasteurized milk produced on 
two farms (A and B) were monitored and analysed. 
The technological process of cheese production on 
farms was similar. The  cheeses were shipped in 
retail packaging to the market. Farm A bred white 
shorthair goats (about 130 dairy goats) and used 
conventional farming. B farm bred white shorthair 
goats (550 dairy goats) using organic farming. 
Other selected parameters are listed in Tab. I.

Sampling was performed once a  month during 
lactation. Two freshly produced samples of cheese 
stored in a  consumer package and two samples 
of milk (250 ml) were aseptically collected and 
transported to the  laboratory carried in isolated 
containers at 4 ± 1 °C. Samples of raw goat 
milk were collected within 24 h (afternoon and 
morning milking). After delivery, the  samples 
were immediately processed in the  laboratory and 
analysed. For microbiological analysis of the cheese, 
the  sample of cheese (10 g) was homogenized 
together with saline solution 1 min. in Stomacher 
homogenizer. Subsequently, the  decimal dilutions 
series were prepared. Afterwards, 1 ml of 
the dilution was inoculated into sterile Petri dishes 
and sealed with an appropriate medium. 

I: Selected parameters relating to milking on farms and farm products 

Farm Milking Toilet m. 
gland Parlor Milking 

post‑treatment
Cooling 

equipment Products

A 2× wet parallel no kettle milk, cheeses

B 2× wet parallel barrier kettle milk, cheeses, yogurts, whey drinks
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In samples of cheese, the  following groups of 
microorganisms were determined using standard 
methods: the total counts of microorganisms (TCM) 
on PCA with skimmed milk (Biokar Diagnostics, 
France) at 30 °C for 72 h, the lactic acid bacteria on 
MRS agar (Biokar Diagnostics, France) at 37 °C for 
72 h, coliforms on VRBL (Biokar Diagnostics, France) 
at 37 °C for 24 h, psychrotrophic microorganisms 
on PCA with skimmed milk at 6 °C for 10 days, 
enterococci on COMPASS ENTEROCOCCUS Agar 
(Biokar Diagnostics, France) at 44 °C for 24 h, 
micromycetes on Chloramphenicol Glucose Agar 
(Biokar Diagnostics, France) at 25 °C for 120 h. TCM 
was detected within microbiological analysis of 
raw milk used for cheese production. Afterwards, 
typical colonies were counted and the  result 
was expressed as CFU per 1 g or ml. Statistical 
analysis was performed using Microsoft Excel 

and STATISTICA 12 (StatSoft)  –  one‑way analysis 
of variance (ANOVA) followed by evaluation using 
Tukey test with a significance level of p < 0.05.

RESULTS AND DISCUSSION

Although farms producing cheese differ in 
farming methods and in the  number of dairy 
goats, milking technology and processing of 
milk were very similar in the  monitored period. 
Quality of raw milk was satisfactory. With some 
exceptions, TCM did not exceed the  limit set by 
the  European Parliament and Council Regulation 
(EC) No. 853 / 2004. The  results of microbiological 
analysis for the  reported period are presented in 
Tab.  II. Similar TCM in raw milk was reported by 
Delgado‑Pertiñez et al. (2003), Morgan et al. (2003) 
and Cupáková  et  al. (2006). In both farms, cheese 

II: The mean values of TCM (from evening and morning milking) in raw goat milk produced on conventional farm (A) and 
organic farm (B) during the monitored period in CFU.ml–1

Year Month Farm A Farm B

I.

VII. 4.2 × 105 1.1 × 105

VIII. 2.8 × 105 1.2 × 105

IX. 1.3 × 105 3.9 × 106

X. 4.7 × 104 2.3 × 105

XI. 1.2 × 105 –

mean 1.8 × 105 1.1 × 106

II.
 

V. 2.0 × 105 1,4 × 105

VI. 2.2 × 105 –

VII. 1.3 × 105 –

VIII. 2.3 × 105 1.4 × 105

IX. 9.3 × 104 –

XI. 2.5 × 105 6.8 × 104

mean 1.8 × 105 1.3 × 105

III.

V. 1.7 × 105 2.2 × 105

VI. 2.3 × 105 3.2 × 104

VII. 1.2 × 105 3.0 × 106

VIII. 2.9 × 105 –

X. 1.3 × 105 –

XI. 1.9 × 105 –

mean 1.9 × 105 1.1 × 106

IV.
 

V. 6.3 × 104 –

VI. 1.2 × 105 6.8 × 105

VII. 2.1 × 106 6.6 × 105

X. 1.6 × 105 4.0 × 105

mean 6.2 × 105 5.8 × 105
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is made from pasteurized milk. Effective heat 
treatment leads to a minimization of the number of 
contaminating microbiota in milk.

Over four‑year experiment, a  series of 
microbiological analyses of farmer’s cheese were 
carried out. In samples of cheese, there were 
determined the  total counts of microorganisms, 
lactic acid bacteria, coliform bacteria, 
psychrotrophic microorganisms, enterococci and 
micromycetes (yeasts and moulds). The  results of 
these analyses are presented in Tab. III and V.

Results of microbiological analyses of cheeses 
made by the  farm A are listed in Tab. III. 
Determination of the  TCM for foods containing 
cultural microflora is not given in the  legislation 
because microbial culture, in our case mainly 
lactic acid bacteria, is dramatically reflected there. 
Therefore, TCM is not an indicator of increased 
microbial contamination there, but it provides 
a view of the number of microorganisms present 
in the  product. TCM of the  analysed cheeses 
reached high numbers – 105 to 109 CFU.g–1. Average 
TCM for the  entire period was 4.0 × 108 CFU.g–1 
and a  maximum TCM was 1.2 × 109 CFU.g– 1. 
LAB counts were usually lower than the  TCM 

which was caused the  most likely by the  chosen 
methodology of the  determination promoting 
the  growth of some members of this diverse 
group. In fact, LAB is a  group of bacteria with 
different demands on the cultivation temperature 
and atmospheric oxygen. Their numbers were 
in the  range of several tens to 108 CFU.g–1. 
The  average value for the  entire period was 
3.8 × 107 and the maximum 2.8 × 108 CFU.g‑1. High 
initial density of LAB (106 – 107 CFU.g–1) within 
the  manufacture of fresh cheeses in conjunction 
with a  suitable fermentation temperature (min. 
18 °C) is able to keep undesirable microorganisms, 
such as e.g. Staphylococcus aureus and E. coli, 
under the control (Medveďová et al., 2008).

In cheeses, there were repeatedly detected 
coliform bacteria exceeding the  limit specified 
in ČSN 569609 (2.0 × 103 CFU.g–1). The  number 
of coliforms ranged from several bacteria up to 
104 CFU.g–1. Psychrotrophic microorganisms often 
reached high values, the  maximum number was 
1.0 × 106 CFU.g–1. Enterococci counts were usually 
very low, only in exceptional cases the  count 
exceeded 104 CFU.g–1. Samples of cheese revealed 
the presence of micromycetes but their counts were 

III: Fresh goat cheese from conventional farm (A)  –  Statistical evaluation (descriptive statistics) of the whole monitored period

Variable
Descriptive statistics (cheese produced at farm A)

N Mean 
value Median Minimum Maximum Variance Standard 

deviation
Coefficient 

of variation

TCM 40 4.02 × 108 3.20 × 108 9.09 × 105 1.22 × 109 9.3 × 1016 3.06 × 108 76.03

LAB 40 3.83 × 107 9.00 × 106 50.0 2.80 × 108 4.9 × 1015 7.03 × 107 183.27

Coli 40 9.96 × 103 1.73 × 103 5.0 1.16 × 105 4.1 × 108 2.03 × 104 203.76

Psychrotrophs 40 9.27 × 104 6.25 × 103 0.0 1.02 × 106 5.2 × 1010 2.29 × 105 247.00

Enterococci 38 1.78 × 103 99 0.0 3.38 × 104 3.5 × 107 5.92 × 103 332.04

Micromycetes 38 6.93 × 103 10 0.0 2.57 × 105 1.7 × 109 4.16 × 104 600.78

Explanations: TCM – total counts of microorganisms, LAB – lactic acid bacteria, Coli – coliforms

IV: Average counts and standard deviations of selected groups of microorganisms in fresh goat cheese produced on conventional 
farm A (CFU.g–1)

Year
TCM LAB Coli Psychrotrophs Enterococci Micromycetes

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

I. 7.2 × 108 b 3.8 × 108 5.0 × 104 a 1.4 × 105 2.9 × 103 a 7.2 × 103 2,0 × 102 a 4.9 × 102 7.1 × 103 a 1.3 × 104 6.5 × 102 a 1.3 × 103

II.  3.3 × 108 a 3.0 × 108 3.1 × 107 a 8.1 × 107 8.0 × 103 a 1.4 × 104 1.2 × 105 a 2.9 × 105 2.1 × 102 a 4.6 × 102 2.2 × 104 a 7.4 × 104

III. 3.4 × 108 a 2.1 × 108 7.7 × 107 a 8.4 × 107 1.7 × 104 a 3.2 × 104  1.1 × 105 a 1.8 × 105 1.4 × 103 a 3.9 × 103 6.8 × 101 a 1.6 × 102

IV. 2.7 × 108 a 1.0 × 108 3.1 × 107 a 4.2 × 107 9.0 × 103 a 1.3x104 1.2 × 105 a 3.1 × 105 7.3 × 102 a 1.4 × 103 1.1 × 101 a 1.2 × 101

Explanations: TCM –  total counts of microorganisms, LAB –  lactic acid bacteria, Coli – coliforms, values marked with 
different letters indicate statistically significant difference (p < 0.05) 
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usually very low. Yeast dominated over moulds. 
Cheeses were not affected by moulds visibly.

The data in Tab. IV (conventional farm ‑ A) show 
that statistically significant difference among 
individual years was not detected in the framework 
of selected groups of microorganisms, except TCM 
in the first year of monitoring. Therefore, cheeses 
were of relatively stable microbiological quality 
throughout the monitored period. 

Results of microbiological analysis of fresh 
goat cheese produced on the  farm B (organic 
farming) are indicated in Tab. V. Identical groups of 
microorganisms was analysed there. TCM ranged 
from 107 to 109 CFU.g–1, the  average number for 
the  entire period was 6.9 × 108 and a  maximum 
2.3 × 109 CFU.g–1. LAB counts ranged from several 
tens to 108 CFU.g–1, on average 1.6 × 108 CFU.g–1. 
The  maximum count reached 9.2 × 108 CFU.g– 1. 
Other groups of microorganisms varied in 
a  wide range of several orders of magnitude. 
The  maximum number of coliform bacteria was 
2.4 × 107 CFU.g–1 which is exceeding the  limit 
specified by ČSN 569609 many times. Maximum 
count of psychrotrophic microorganisms was 
2.2 × 107 CFU.g–1; enterococci 6.1 × 106 CFU.g–1, 

and micromycetes 2.4 × 105 CFU.g–1, again with 
a predominance of yeast.

The average values of selected groups of 
microorganisms for each year of the monitoring are 
indicated in Tab. VI. Unlike the previous farm (A), 
statistically significant difference in the framework 
of selected groups of microorganisms was found 
among individual years. Thus, cheese showed 
greater variability in microbiological quality.

Based on the comparison of the average numbers 
of the  individual groups of microorganisms in 
cheeses from both farms (see Fig. 1), statistically 
significant difference was detected between 
the  farms. Cheeses manufactured at the  farm B 
compared with cheeses from the  farm A were 
statistically different. Their microbiological 
quality was inferior. Higher numbers of coliforms, 
psychrotrophic microorganisms, enterococci and 
micromycetes were more frequently detected 
in the  cheeses made by the  farm B. Worse 
microbiological quality of the  cheese was also 
reflected in their sensory properties, especially in 
the smell, colour and consistency, as it was evident 
within preparation of the  individual samples. 
The  worse microbiological quality of the  cheeses 

V: Fresh goat cheese produced on organic farm B  –  statistical evaluation (descriptive statistics) during period monitored

Variable
Descriptive statistics (cheese produced at farm B)

N Mean Median Minimum Maximum Variance Standard 
deviation

Coefficient 
of variation

TCM 33 6.95 × 108 3.40 × 108 4.00 × 107 2.39 × 109 4.5 × 1017 6.72 × 108 96.67

LAB 33 1.59 x 108 2.37 × 107 50 9.20 × 108 5.5 × 1016 2.36 × 108 148.08

Coli 33 3.17  × 106 1.27 × 106 1.14 × 102 2.43 × 107 3.0 × 1013 5.46 × 106 172.36

Psychrotrophs 33 3.03 × 106 3.45 × 105 5 2.24 × 107 2.5 × 1013 5.04 × 106 166.23

Enterococci 31 1.78 × 106 4.68 × 105 3.34 × 103 6.12x 106 4.1 × 1012 2.01 × 106 113.42

Micromycetes 31 5.48 × 104 9.00 × 103 0 2.39 × 105 6.6 × 109 8.10 × 104 147.84

Explanations: TCM – total counts of microorganisms, LAB – lactic acid bacteria, Coli – coliforms

VI: Average counts and standard deviations of selected groups of microorganisms in fresh goat cheese produced on organic 
farm B (CFU.g‑1)

Year
TCM LAB Coli Psychrotrophs Enterococci Micromycetes

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

I. 1.7×108 a 1.1×108 1.5×104 ab 1.6×104 5.1×103 a 6.7×103 4.5×103 a 1.1×104 1.2×104 a 1.2×104 8.2×102 a 6.1×102

II. 7.9×108 ab 7.9×108 7.4×106 a 1.1×107 1.0×106 a 1.2×106 4.1×106 ab 4.5×106 1.9×106 ab 2.0×106 4.7×104 a 6.8×104

III. 4.3×108 ab 1.8×108 2.2×108 bc 1.6×108 4.9×106 a 4.8×106 6.6×106 b 7.3×106 3.2×106 b 2.2×106 9.2×104 a 9.4×104

IV. 1.2×109 b 7.0×108 4.2×108 c 3.0×108 6.8×106 a 8.8×106 1.9×105 a 1.8×105 1.1×106 ab 1.5×106 5.6×104 a 9.6×104

Explanations: TCM –  total counts of microorganisms, LAB –  lactic acid bacteria, Coli – coliforms, values marked with 
different letters indicate statistically significant difference (p < 0.05)
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was probably due to the large farm reconstruction, 
including the production area. Drăghici et al. (2012) 
investigated distinction between organic and 
the  conventional system of production of various 
foods. In samples of salty ewe cheese, following 
groups of microorganisms were determined: TCM, 
yeasts and fungi, E.  coli / coliforms, 
Enterobacteriaceae and Salmonella.  With respect 
to low counts of microorganisms, in the  work 
of Draghici, no significant difference was found 
and in the framework of health safety, there is no 
significant difference between the groups. 

As cheese is a  dairy product, where lactic 
fermentation is a meaningful process, it is natural 
that TCM and LAB counts were high. Cheese 
produced on the  farm A contained on average 
4.0 × 108, resp. 3.8 × 107 CFU.g–1 (Tab. III). Cheese 
produced on farms B was higher on average in 
counts of both groups of microorganisms – 6.9 × 108, 
respectively 1.6 × 108 CFU.g–1 (Tab.  V). There is 
clearly seen how significantly numbers of lactic 
acid bacteria are reflected in the TCM, even though 
LAB is a  diverse group with different cultivation 
requirements. Similarly high numbers of LAB are 
presented in the study of Reis and Malcata (2011) 
investigating Portuguese cheeses made from goat 
and sheep milk. 

In addition to the  defined starter mesophilic 
cultures, undefined cultures obtained directly from 
milk, cheese, or previous processing participate 
in cheese manufacture. Non‑starter lactic acid 
bacteria (NSLAB) are, as reported by Crow  et  al. 
(2001), a  group consisting mainly of mesophilic 
lactobacilli (Lactobacillus casei, L. rhamnosus, 
L.  paracesei, L. plantarum, L. curvatus) pediococci 
(Pediococcus acidilactici, P. pentosaceus) and 

enterococci (Enterococcus feacalis, E. faecium). This 
is confirmed by other studies, i.e. Kihal and Guessas 
(2004), Tserovska  et  al. (2002) and Tormo  et  al. 
(2015).

A possible source of NSLAB in cheese is raw milk, 
water, ingredients for the  production of cheese, 
employees, production equipment, and air in 
a dairy plant (Madkor et al., 2000; Crow et al., 2001). 
Enterococci are an important group of NSLAB. 
In different goat cheeses, Cupáková  et  al. (2008) 
found relatively low numbers of these bacteria 
ranging from tens to 104 CFU.g–1. During long‑term 
monitoring, such numbers were found in cheeses 
produced at the farm A (Tab. III). Conversely, large 
numbers of enterococci from 104 to 107 CFU.g–1, 
similar to counts found on the  farm B (Tab. V), 
were detected by Franz  et  al. (2003), Foulquié 
Moreno  et  al. (2006) and De Fernando (2014). 
Martín‑Platero  et  al. (2009) isolated 48 species of 
the genus Enterococcus in soft goat cheese, and 36 
species in hard goat cheese. In goat smear‑ripened 
cheese, there were identified E. faecalis, E. faecium, 
E. durans, E. hirae and E. gallinarum (Suzzi  et  al., 
2001). Enterococci were detected in 63.6% of 
samples of goat milk, specified as E. faecalis and 
E. faecium (Cortes  et  al., 2006). According to these 
authors, enterococci can be the  predominant 
microflora in cheese, as they may grow in 
environment high in salinity and low in pH. Their 
activities significantly contribute to the  formation 
and maturation of aroma and taste. However, 
enterococci may also contribute to the  formation 
of undesirable taste and biogenic amines in cheese 
(Greifová et al., 2003; Hassan and Frank, 2014).

The major groups of microorganisms having 
an effect on the  quality of cheese include 

1: Comparison of average counts of microorganisms in fresh goat cheese produced on conventional farm (A) and organic 
farm (B) for whole monitored period (CFU.g–1)

Explanations: TCM  –  total counts of microorganisms, LAB – lactic acid bacteria, Coli – coliforms, 
a,b – values marked with different letters indicate statistically significant difference (p < 0.05)
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psychrotrophic microorganisms. The  most 
frequently isolated psychrotrophic bacteria 
from milk are representatives of the  genera 
Pseudomonas, Flavobacterium and Alcaligenes 
(Burdová, 1998). Although representatives of 
other genera may be present in raw milk as well 
(Hassan and Frank, 2014; Nsofor and Frank, 
2013). Some species of yeasts and moulds are also 
psychrotrophic. Thus, it is a very diverse group of 
microorganisms. Many psychrotrophic bacteria 
produce extracellular enzymes degrading proteins 
and lipids of milk. Defects caused by proteases are 
less common than defects caused by lipases, as 
proteases turn to pass into the whey while lipases 
remain trapped in the curd (Ducková and Čanigová, 
2004). These microorganisms are ubiquitous and 
source of their contamination in milk can be water, 
soil, air, plants, animals and a man (Burdová, 1998). 
Our results (Tab. III and V) show cheeses contained 
relatively high numbers of psychrotrophic 
microorganisms, with some exceptions. For cheeses 
manufactured on the farm A, the average number 
for the entire period was 9.3 × 104 CFU.g–1 (Tab. II). 
On the  other hand, cheeses made on the  farm B 
were found many times higher in the  average 
number of psychrotrophic microorganisms, 
amounted 3.0 × 106 CFU.g–1 (Tab.  V). The  relatively 
low numbers of psychrotrophic microorganisms 
in cheese from the  farm A were reflected also 
in good sensory quality of the  cheese, as large 
numbers of psychrotrophs can be associated 
with the  development of sensory defects (taste, 
unpleasant odour) which could have been seen in 
the analysed cheeses from the farm B.

In milk, coliform bacteria are reliable indicator of 
primary and secondary contamination. Similarly, 
it indicates deficiencies in hygiene and sanitation 
within cheese production. Average counts of 
coliform bacteria in cheese from the farm A were 
9.9 × 103 CFU.g–1. At cheese from the farm B, much 
higher average count of coliforms 3.2 × 106 CFU.g–1 
was found, see Fig. 1. Cupáková et al. (2008) detected 
considerably lower counts of coliform bacteria and 
E. coli (tens to 103 CFU.g–1) in goat cheese purchased 
in the market of the South Moravian Region. Low 
numbers of Enterobacteriaceae were found in 
white cheeses by Šviráková  et  al. (2014). Reis and 
Malcata (2011) present considerable variability in 
the number of coliform bacteria in the range of 0 to 
107 CFU.g–1 in Portuguese cheeses. 

The main cause of the  occurrence of 
contaminating yeasts and other microorganisms on 
the  surface of the  cheese is its excessive moisture. 
This can happen for more reasons (proteolysis, 
cheese “sweating”). Water and nutrients are 
accumulated between the  surface of the  cheese 
and its packaging material, and formed ideal 
environment for the  growth of contaminating 
microorganisms (Johnson, 2001). Salt bath is 
a major source of contaminating yeast (Gőrner and 
Valík, 2004). There are most commonly isolated 
Candida spp., Yarrowia lipolytica, Kluyveromyces 
marxianus, Geotrichum candidum, Debaryomyces 
hansenii and Pichia spp. (Fleet, 1990; Hocking and 
Faedo, 1992; Rohm  et  al., 1992; Lopandic  et  al. 
(2006); Fernandes, 2009). Reis and Malcata (2011) 
determined high yeast counts up to 107 CFU.g–1 in 
cheeses. Yeasts in goat milk were monitored by 
Fadda  et  al. (2010) who analysed samples of raw 
goat milk from 62 farms from different regions of 
Sardinia. Candida zeylanoides was determined as 
the most common type of yeast there.

Moulds tend to grow on cheeses where air 
bubbles between the  packaging material and 
cheese are formed (Hocking and Faedo, 1992). 
Johnson (2001) reports Penicillium spp. is dominant 
fungi isolated from cheeses, though, he states 
Aspergillus spp. is dominating in the atmosphere of 
cheese processing plants. Our samples of cheeses 
accounted yeasts, as a commonly dominating group 
of micromycetes. High numbers of micromycetes, 
in particular yeasts exceeding the  limits given by 
the  references (i.e. The  amount of 105  –  106 yeast 
per ml stated in Stratford (2006) detected in cheese 
from the farm B (Tab. V), were one of the causes of 
undesirable sensory changes (unpleasant taste and 
odour) at some of the cheeses.

The basic prerequisite for producing quality 
cheese is certainly quality milk. However, quality 
milk is not the  only important factor. Equally 
important role is played by the proper technology 
and the  consistent application of hygienic and 
sanitation measures. Any omission or failure 
to comply good practice can negatively affect 
the  sensory characteristics of the  cheese, without 
mentioning health safety. This might be cause of 
poor quality of cheese from the  farm B. Although 
the  farm B produces milk with appropriate 
microbiological quality, the  sensory and 
microbiological quality of the  cheese was worse, 
compared to the farm A. 
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CONCLUSION

The presented results draw the following conclusions. Within the monitored period, cheeses produced 
on the  farm A exhibited relatively constant microbiological quality, unlike cheese produced on 
the farm B where statistically significant differences in the numbers of microorganisms were detected 
among the monitored years. Based on the comparison of the average numbers of individual groups 
of microorganisms in cheese, statistically significant difference between farms was determined. 
Cheeses produced on the farm B were of inferior microbiological quality. They were found to have 
high values of coliforms, enterococci, micromycetes and psychrotrophic microorganisms. Worse 
microbiological quality was also reflected in their sensory properties. The  worse microbiological 
quality of the cheeses was probably due to the large farm reconstruction, including the production 
area. Microbiological and of course the  qualitative parameters of cheeses produced at the  farms 
are reflected in professional skills of the  particular farmer, the  technological advancement of 
farm operations, and compliance of hygienic‑sanitation measures. For this reason, it is extremely 
important to continue intensively educating not only cheese producers but also the consumers. 
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