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Abstract

Cheese is one of the most important products of dairy industry from the economic and nutritional points of view that
demands the high processing technology and production hygiene. The aim of the study was to evaluate
microbiological quality of traditional Slovak cheese “Parenica” produced from sheep milk. The coliforms,
enterococci, lactic acid bacteria and microscopic filamentous fungi were detected in cheese samples. MALDI-TOF
MS was applied for identification of isolates. In group of lactic acid bacteria three genera were identified:
Lactococcus and Leuconostoc. Lactobacillus spp. was the most abundant genus, which was found in 25, Leuconostoc
in 10 and Lactococcus in 7 samples. Lactobacillus was mostly represented with four species: Lactobacillus
plantarum, L. acidophilus, L. ultunensis, L. casei. Another bacterial isolates included Gram-positive and Gram-
negative Enterococcus faecium, Streptococcus, Raoutella ornithinolytica and Klebsiela oxytoca. Our study shows
that MALDI-TOF MS could serve as an important method for identifying microorganisms for dairy industry needs.
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1. Introduction includes  various  species  with  different
physiological characteristics
Cheese is a source of various groups of [3]. They are Gram-positive microaerophilic or
microorganisms with different function. The anaerobic and non-animated except Lactobacillus
microorganism including those contributing food agilis and Lactobacillus ghanensis [4] and
spoilage and the microorganisms, which help to Lactobacillus capillatus [5]. Lactic acid bacteria
develop the typical sensory characteristics of are non-sporeforming, non-producing catalase
cheese are the most important. The enzyme and has a low content of guanine and
microorganisms of a great importance in cheese- cytosine.
making particularly include the lactic acid bacteria The transformation of milk to cheese involves a
group. A lactic acid bacteria group produces high complex and dynamic microbial ecosystem in
proportion of lactic acid from lactose fermentation which numerous biochemical reactions occur.
as well as flavor materials [1,2]. These bacteria In cheese manufacture and ripening the starter
bacteria (mainly Lactococcus) that are added to
milk during cheese manufacture for providing
typical cheese characteristics [6].
* Corresponding author: Miroslava Kacaniova, Alongside with the valuable lactic acid bacteria,
+42376414494, miroslava.kacaniova@gmail.com the contaminants as coliforms may be present.
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Typical representatives of ubiquitous coliform
genera are Enterobacter and Citrobacter. Both
genera include several species that can be found in
many known environments, including milk and
cheese [7-10]. Fecal coliforms represent only a
small proportion of the coliform group, and
several different reports suggest that Escherichia
coli is the only coliform to exclusively represent
the fecal environment [11,-13] which could be
find also in cheese.

Rapid  detection and identification  of
microorganisms is a challenging and important
aspect in a wide range of fields, from medical to
industrial, affecting human lives. Unfortunately,
The classical methods of microorganism
identification are based on time-consuming and
labor-intensive ~ approaches  with  limited
sensitivity. MALDI-TOF MS is the latest next
generation tool being used for the rapid
identification and classification of
microorganisms. The principle of this method is
based on the gentle ionization of intact
microorganism cells with short laser pulses and
then accelerating the particles in a vacuum by way
of an electric field. As a result of microorganism
ionization, a specific molecular fingerprint
(spectra profile) of the microorganism can be
registered. ldentification of the microorganism
occurs as a result of comparing the spectral profile
of the analyzed microorganism against a database
using an automated program. The most commonly
used MS technique for the identification of
microorganisms is protein analysis. Currently,
MALDI-TOF MS is being successfully used in
clinical microbiology laboratories, in the
veterinary field, in monitoring water quality and
food, and in detecting and identifying fungi, yeasts
and bacteria [14].

The aim of the study was to evaluate
microbiological quality of traditional Slovak
cheese “Parenica” produced from sheep milk.

2. Materials and methods

Sampling

Altogether, 26 samples of Slovak national cheese
“Parenica® were examined. The cheese samples
included non-smoked parenica cheese (n=13) and
smoked parenica cheese (n=13). Additionally, 50
milk products samples from the middle Slovak
producers were collected. Samples were collected
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in sterilized sample containers and brought to
laboratory with icebox for microbiological
investigation. Samples were kept in a refrigerator
(4+1°C) until the testing began.

The primary dilution of the milk products were
made by adding of 5 g of sample material to 45 ml
of 0.9% sterile saline. Then, the serial dilutions
(107" to 10™*) were done and 1 ml of each dilution
was plated out on to agars.

Isolation of total counts of bacteria

Plate count agar (PCA, Sigma-Aldrich, St. Louis,
USA) for total count bacteria enumeration were
used. Inoculated plates were incubated for 24-48 h
at 37 °C and then examined for the presence of
bacterial colonies.

Isolation of coliforms bacteria

Violet red bile lactose agar (VRBGA, Sigma-
Aldrich, St. Louis, USA) for enumeration of
coliforms bacteria were used. Inoculated plates
were incubated for 24-48 h at 37 °C and then
examined for the presence of typical colonies.

Isolation of enterococci

Enterococcus selective agar (ESA, Sigma-Aldrich,
St. Louis, USA) for enumeration of enterococci
was used. Inoculated plates were incubated for 24-
48 h at 37 °C and then examined for the presence
of typical colonies.

Isolation of Lactic Acid Bacteria (LAB)

MRS (Main Rogose agar), MSE and APT (Sigma-
Aldrich, St. Louis, USA) agars were used for
Lactic acid bacteria identification. Inoculated
plates were incubated for 72 h at 30 °C
anaerobically and then the bacterial growth was
evaluated.

Isolation of microscopic fungi and yeasts

Malt extract agar (Sigma-Aldrich, St. Louis, USA)
were used for microscopic fungi and yeasts
identification. Inoculated plates were incubated
for 5 days at 25 °C aerobically and then the
growth was evaluated.

The suspicious colonies from total count of
bacteria, coliforms bacteria, enterococci, lactic
acid bacteria and fungi and yeasts were selected
for further confirmation with MALDI-TOF.
Selected colonies were cultured overnight on TSA
agar aerobically or anaerobically and used for
identification.
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Identification of bacteria with MALDI-TOF
MS Biotyper

A sample for analysis with MALDI-TOF MS
analysis was prepared in accordance with
extraction procedure provided by the manufacturer
(Bruker Daltonik, Bremen, Germany). Bacterial
colony was suspended in 300 uL of water (Sigma-
Aldrich, St. Louis, USA) and 900 uL of absolute
ethanol (Bruker Daltonik, Bremen, Germany),
mixed and centrifuged at 13000 rpm for 2 min.
After removal of supernatant, the pellet was mixed
with 10 pL of 70% formic acid (v/v) (Sigma-
Aldrich, USA) and an equal volume of acetonitrile
(Sigma-Aldrich, USA). The mixture was
repeatedly centrifuged andl pL of the supernatant
was spotted onto a polished steel target plate and
air dried at room temperature. Each sample was
overlaid with 1 uL of MALDI matrix (a saturated
solution of a-cyano-4-hydroxycinnamic acid,
HCCA, Bruker Daltonik, Germany) in 50%
acetonitrile and 2.5% trifluoroacetic acid (Sigma-
Aldrich, USA). Mass spectra were automatically
generated using the microflex LT MALDI-TOF
mass spectrometer (Bruker Daltonik, Germany)
operated in the linear positive mode within a mass

range of 2000-20000 Da. The instrument was
calibrated using the Bruker bacterial test standard.
Results of mass spectra were processed with the
MALDI Biotyper 3.0 software (Bruker Daltonik,
Germany). The identification criteria used were: a
score of 2.300 to 3.000 indicated highly probable
identification on species level; a score of 2.000 to
2.299 secure genus identification with probable
species identification; a score of 1.700 to 1.999
probable identification to the genus level; <1,700
was considered as unreliable identification.

3. Results and discussion

The number of microorganisms in non-smoked
cheese samples are shown in Table 1.

Total count of bacteria in non-smoked cheese
ranged from 2.25 to 3.58 log cfu.g™. Enterococci
were not identified in the samples studied.
Coliform bacteria counts ranged from 0.00 to 1.45
log cfu.g?, but lactic acid bacteria counts ranged
from 1.12 to 2.85 log cfu.g®. Microscopic
filamentous fungi and yeasts counts ranged from
1.12 to 1.51 log cfu.g™

Table 1 Number of isolated microorganisms from non-smoked cheese in log cfu.g™

1. 3.22 0.00
2. 2.82 0.00
3. 2.25 0.00
4. 3.24 0.00
5. 3.52 0.00
6. 3.45 0.00
7. 3.58 0.00
8. 2.87 0.00
9. 2.58 0.00
10. 2.46 0.00
11. 3.48 0.00
12. 3.52 0.00
13. 3.48 0.00

1.12 1.12 1.15
1.25 1.32 1.21
1.24 1.15 1.25
1.45 2.27 1.24
1.25 2.75 151
0.00 2.85 1.23
0.00 2.65 1.18
1.15 1.25 1.21
0.00 1.98 1.19
1.25 1.23 1.15
1.12 1.12 1.14
1.10 1.15 1.21
0.00 1.21 1.12

TBC - total counts of bacteria, E — enterococci, CB —
coliform bacteria, MFF — yeasts and fungi
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The microbial counts in smoked cheese are shown
in Table 2. Total count bacteria counts in smoked
cheese ranged from 2.25 to 2.92 log cfu.g™
Enterococci were not identified but coliform
counts were from 0.00 to 1.32 log cfu.g™. Lactic
acid bacteria counts ranged from 1.12 to 2.15 log
cfu.g® and counts of microscopic filamentous
fungi and yeasts ranged from 1.12 to 1.52 log
cfu.g™. Lower yeast and mould counts were found
in the naturally smoked and the liquid smoke-
applied cheeses compared with the control cheese.
The reason for this is considered to be related to
the lack of inhibitory compounds in the non-
smoked cheese against the yeast, moulds. The
number of yeast, moulds detected during ripening
was lower than that reported by Atasever et al.
[15] in smoked Kasar cheese. Ozcan et al. [18]

note that the number of microorganisms was lower
and that the shelf life of cheese could be extended
due to the bactericidal and bacteriostatic effect of
the wood smoke.

E. coli and total coliform group bacteria are
assumed to be an indicator of direct or indirect
faecal contamination of foods [16]. Uysal et al.
[17] did not identify coliform bacteria in
Circassian cheese.

Analyzing the most abundant bacterial genera, the
Enterobacter sp. (70%) was the prevalent with
four bacterial species. Escherichia sp. (50%) was
represented by one species — E. coli. Other genera
were characterized with lower distribution and
Klebsiella sp., Citrobacter sp., Hafnia sp. were
isolated from 20% of investigated samples.

Table 2 Number of isolated microorganisms from smoked cheese in log cfu.g”

1. 2.58 0.00
2. 2.45 0.00
3. 2.25 0.00
4. 2.45 0.00
5. 2.45 0.00
6. 2.52 0.00
7. 2.45 0.00
8. 2.58 0.00
9. 2.58 0.00
10. 2.78 0.00
11. 2.89 0.00
12. 2.80 0.00
13. 2.92 0.00

0.00 1.12 1.12
1.12 1.25 1.21
0.00 1.52 1.31
1.21 141 1.14
0.00 1.25 1.15
1.15 1.32 1.12
1.16 1.12 1.21
1.22 1.25 1.25
1.32 1.52 1.21
1.25 1.47 1.25
0.00 2.12 1.52
0.00 2.15 1.25
0.00 2.14 1.23

TBC - total counts of bacteria, E — enterococci, CB —
coliform bacteria, MFF — yeasts and fungi
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Sample
numbero.

Table 3 Isolated species of microorganisms from non-smoked cheese

1. Parenica
2. Parenica
3. Parenica
4, Parenica
5. Parenica
6. Parenica
7. Parenica
8. Parenica
9. Parenica
10. Parenica
11. Parenica
12. Parenica
13. Parenica

Microorganisms

Enterobacter cloacae, Lactobacillus plantarum, Lactococcus
lactis, Candida catenulata, Candida zeylanoides
E. ludwigii, E. asburiae, Klebsiella oxytoca, Sphingomonas
parapaucimobilis, Candida lusitaniae
Enterobacter cloacae, E. ludwigii, Kluyveromyces lactis
Citrobacter braakii, Lactobacillus plantarum, Candida
lusitaniae
Enterobacter asburiae, E. cloacae, E. kobei, Lactobacillus
acidophilus, L. ultunensis, Candida catenulata
E. coli, Enterobacter cloacae, Lactobacillus acidophilus, L.
ultunensis, Leuconostoc lactis, Leuconostoc mesenteroides,
Kluyveromyces lactis, Sphingomonas parapaucimobilis,
Candida lusitaniae
Enterobacter cloacae, E. ludwigii, E. asburiae, E. kobei,
Citrobacter koseri, Lactobacillus casei, Lactobacillus
coryniformis, Lactobacills fructivorans, Kluyveromyces lactis,
Candida zeylanoides, Sphingomonas parapaucimobilis
Escherichia coli, Enterobacter cloacae, Lactobacillus
acidophilus, Lactobacillus coryniformis, Leuconostoc
mesenteroides, Candida catenulata,
Escherichia coli, Klebsiela pneumoniae, Kluyveromyces lactis,
Candida zeylanoides
Escherichia coli, Lactobacillus plantarum, Lactobacills
fructivorans, Leuconostoc mesenteroides, Kluyveromyces lactis,
Candida zeylanoides,

Escherichia coli, Enterobacter cloacae, E. ludwigii, E. asburiae,
E. kobei, Lactobacillus acidophilus, L. ultunensis,
Kluyveromyces lactis, Sphingomonas parapaucimobilis
Hafnia alvei, Enterobacter cloacae, Lactobacillus acidophilus,
L. ultunensis, Candida catenulata, Candida zeylanoides
Enterobacter asburiae, E. cloacae, E. kobei, Lactobacillus
plantarum, Candida zeylanoides, Candida lusitaniae
Escherichia coli, Lactobacillus plantarum, Lactobacills
fructivorans, Leuconostoc mesenteroides, Candida zeylanoides
Enterobacter ashuriae, E. cloacae, E. kobei, Lactobacillus
plantarum, Candida catenulata

Coliforms are among the many groups of
microorganisms that are normally present in raw
milk, i.e., 96% of all bulk tank milk samples
collected during a 2002 study in the U.S. were
coliform-positive [19]. Reported coliform levels in
raw milk vary greatly, with mean coliform counts
for milk sampled in the U.S. ranging from 31
cfumL™ [20] to 2,570 cfumL™ [21]. Similar
results have been reported by others [22-24].
Common coliform genera in raw milk included
Citrobacter, Enterobacter, Escherichia, and
Klebsiella that is similar to our findings [21].
Coliforms could be originated from a variety of
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sources in the dairy farm environment including
water, plant materials, equipment, dirt, and fecal
sources [24]. High levels of coliforms (e.g.,
>1,000 cfu/mL) in raw milk may indicate
unsanitary practices on the farm, inadequate
refrigeration, or the presence of coliform mastitis
[21,23,25]. Additionally, certain management
practices at the farm level, including milking
machine wash failures, rate of cluster washes and
rate of milking unit fall-off during milking also
correlate to variations in levels of coliforms in raw
milk [23].
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Table 4 Isolated species of microorganisms from smoked cheese
Sample Product Microorganisms
number

1. Parenica
2. Parenica
3. Parenica
4, Parenica
5. Parenica
6. Parenica
7. Parenica
8. Parenica
9. Parenica
10. Parenica
11. Parenica
12. Parenica
13. Parenica

Enterobacter cloacae,

E. ludwigii, E. asburiae, Klebsiella oxytoca, Lactobacillus casei,
Lactobacillus coryniformis, Lactobacills fructivorans,
Torulaspora delbrueckii, Bacillus cereus
Enterobacter cloacae, E. ludwigii, Lactobacillus plantarum,
Lactococcus lactis
Citrobacter braakii, Saccharomyces cerevisiae
Enterobacter asburiae, E. cloacae, E. kobei, Lactobacillus
plantarum, Lactobacills fructivorans, Leuconostoc
mesenteroides, Torulaspora delbrueckii, Bacillus cereus
E. coli, Enterobacter cloacae, Lactobacillus acidophilus, L.
ultunensis, Leuconostoc lactis, Leuconostoc mesenteroides
Enterobacter cloacae, E. ludwigii, E. asburiae, E. kobei,
Citrobacter koseri, Lactobacillus acidophilus, Lactobacillus
coryniformis, Leuconostoc mesenteroides, Saccharomyces
cerevisiae, Candida famata, Bacillus cereus
Escherichia coli, Enterobacter cloacae, Lactobacillus
plantarum, Lactobacills fructivorans, Leuconostoc
mesenteroides, Torulaspora delbrueckii, Bacillus cereus
Escherichia coli, Klebsiela pneumoniae, Lactobacillus
plantarum, Lactobacills fructivorans, Leuconostoc
mesenteroides, Torulaspora delbrueckii, Candida famata
Escherichia coli, Lactobacillus casei, Lactobacillus
coryniformis, Lactobacills fructivorans, Yarrowia lipolytica,
Bacillus cereus
Escherichia coli, Enterobacter cloacae, E. ludwigii, E. asburiae,
E. kobei, Lactobacillus plantarum, Lactobacills fructivorans,
Leuconostoc mesenteroides, Saccharomyces cerevisiae, Candida
famata, Bacillus cereus
Hafnia alvei, Enterobacter cloacae, Lactobacillus acidophilus,
Lactobacillus coryniformis, Leuconostoc mesenteroides,
Yarrowia lipolytica
Enterobacter cloacae, Lactobacillus casei, Lactobacillus
coryniformis, Lactobacills fructivorans, Yarrowia lipolytica
E. ludwigii, E. asburiae, Klebsiella oxytoca, Torulaspora
delbrueckii, Candida famata, Bacillus cereus
Escherichia coli, Enterobacter cloacae, E. ludwigii, E. asburiae,
E. kobei, Lactobacillus casei, Lactobacillus coryniformis,
Yarrowia lipolytica Lactobacills fructivorans, Yarrowia
lipolytica, Candida famata, Bacillus cereus
Enterobacter asburiae, E. cloacae, E. kobei, Lactobacillus
plantarum, Lactobacills fructivorans, Leuconostoc
mesenteroides, Yarrowia lipolytica, Bacillus cereus

4. Conclusions

dairy products and could be used for screening of
microbiological quality and safety of dairy
products.

Our study revealed the high contamination of
dairy products with microorganisms related to the
producing hygiene. Standard hygienic procedures
should be revised to ensure the qualitative and
safe products to consumers. MALDI-TOF was
effective in identification of microorganisms in

81

Acknowledgements
Work was supported by grants APVV-16-0244.



Kacdniovd M. et al./Scientific Papers: Animal Science and Biotechnologies, 2018, 51 (2)

References

1. Corfield, A.P., Carroll, D., Myerscough, N., Probert,
C.S., Mucins in the gastrointestinal tract in health and
disease, Journal of Frontiers in Bioscience, 2001, 6,
321-1357

2. Settanni, L., Corsetti, A., Application of bacteriocins
in vegetable food biopreservation, International Journal
of Food Microbiology, 2008, 121, 123-138

3. Hernandez, D., Cardell, E., Zarate, V., Antimicrobial
activity of lactic acid bacteria isolated from Tenerife
cheese: initial characterization of plantaricin TF711, a
bacteriocin-like substance produced by Lactobacillus
plantarum TF711, Journal of Food Microbiology,
2005, 99: 77-84

4. Nielsen, D.S., Schillinger, U., Franz, C.M.A.P,,
Bresciani, J., Amoa-Awua, W., Holzapfel, W.H.,
Jakobsen, M., 2007. Lactobacillus ghanensis sp. nov., a
motile lactic acid bacterium isolated from Ghanaian
cocoa fermentations, International Journal of
Systematic and Evolutionary Microbiology, 2007, 57,
1468-1472

5. Chao, S.H., Tomii, Y., Sasamoto, M., Fujimoto, J.,
Tsai, Y.C., Watanabe, K., Lactobacillus capillatus sp.
nov., a motile Lactobacillus species isolated from
stinky tofu brine, International Journal of Systematic
and Evolutionary Microbiology, 2008, 58, 2555-2559
6. Ogier, J.C., Son, O., Gruss, A., Tailliez, P.,
Delacroix-Buchet, A., ldentification of the Bacterial
Microflora in Dairy Products by Temporal Temperature
Gradient  Gel  Electrophoresis,  Applied and
environmental microbiology, 2002, 3691-3701

7. Leclerc, H., Mossel, D.A,. Edberg, S.C., Struijk,
C.B., Advances in the bacteriology of the coliform
group: Their suitability as markers of microbial water
safety, Annual Review Microbiology, 2001, 55, 201-
234

8. Coton, M., Delbés-Paus, C., Irlinger, F., Desmasures,
N., Le Fleche, A., Stahl, V., Montel, M.C., Coton, E.,
2012. Diversity and assessment of potential risk factors
of gram-negative isolates associated with French
cheeses, Food Microbiology, 2012, 29, 83-98

9. Quigley, L., O'Sullivan, O., Stanton, C., Beresford,
T.P., Ross, R.P., Fitzgerald, G.F., Cotter, P.D., The
complex microbiota of raw milk, FEMS Microbiology
Review, 2013, 37, 664-698

10. Masiello, S.N., Martin, N.H. Trméi¢, A.
Wiedmann, M., Boor, K.J., Identification and
characterization of psychrotolerant coliform bacteria
isolated from pasteurized fluid milk, Journal of Dairy
Sciences, 2016, 99, 130-140

11. Edberg, S.C., Rice, EW., Karlin, R.J., Allen, M.J.,
Escherichia coli: The best biological drinking water
indicator for public health protection, Symposium
Series Society for Applied Microbiology, 2000, 29,
106S-116S

12. Stevens, M., Ashbolt, N., Cunliffe. D., Review of
coliforms as microbial indicators of drinking water

82

quality. Recommendations to change the use of
coliforms as microbial indicators of drinking water
quality. Australian Government, National Health and
Medical Research Council. Biotext Pty Ltd., Canberra,
Australia. 2003

13. Paruch, A.M., Maehlum, T., Specific features of
Escherichia coli that distinguish it from coliform and
thermotolerant coliform bacteria and define it as the
most accurate indicator of faecal contamination in the
environment, Ecological Indicators, 2012, 23, 140-142
14. Buszewski, B., Rogowska, A., Pomastowski, P.,
Ztoch, M., Railean-Plugaru, V., Identification of
microorganisms by modern analytical techniques,
Journal of AOAC International, 2017, 100(6), 1607-
1623

15. Atasever, M., Ucar, G., Keles, A. Kose, Z., The
effects of natural smoke and liquid smoke applications
on the quality factors of Kashar cheese, Turkish Journal
of Animal Science, 2003, 27, 781-787

16. Yucel, A., Ozcan, T., Food Hygiene and Sanitation
pp. 123. Bursa: Uludag University, Hardcopy Lecture
Notes. 2010, 36

17. Uysal, H., Kavas, G., Kesenkas, H., Akbulut, N.,
Some properties of traditional circassian cheese
produced in Turkey, International Journal of Dairy
Science, 2010, 5, 150-152

18. Ozcan, T., Akpinar-Bayizit, A., Sahin, O.l
Yilmaz-Ersan, L., The formation of polycyclic
hydrocarbons during smoking process of cheese,
Mljekarstvo, 2011, 61 193-198

19. Van Kessel, J.S., Karns, J.S., Gorski, L.,
McCluskey, B.J., Perdue, M.L., Prevalence of
Salmonellae, Listeria monocytogenes and fecal

coliforms in bulk tank milk on US dairy farms, Journal
of Dairy Sciences, 2004, 87, 2822-2830

20. Boor, K.J., Brown, D.P., Murphy, S.C., Kozlowski
S.M., Bandler, D.K., Microbiological and chemical
quality of raw milk in New York State, Journal of
Dairy Sciences, 1998, 81, 1743-1748

21. Jayarao, B.M., Wang, L., A study on the prevalence
of gram-negative bacteria in bulk tank milk, Journal of
Dairy Sciences, 1999, 82, 2620-2624

22. D’Amico, D.J., Groves, E., Donnelly, C.W., Low
incidence of foodborne pathogens of concern in raw
milk utilized for farmstead cheese production, Journal
of Food Protection, 2008, 71, 1580-1589

23. Jackson, E.E., Erten, E.S., Maddi, N., Graham,
T.E., Larkin, JW., Blodgett, R.J., Detection and
enumeration of four foodborne pathogens in raw
commingled silo milk in the United States, Journal of
Food Protection, 2012, 75, 1382-1393

24. Kagkli, D.M., Vancanneyt, M., Vandamme, P.,
Hill, C., Cogan, T.M., Contamination of milk by
enterococci and coliforms from bovine faeces, Journal
of Applied Microbiology, 2007, 103, 1393-1405

25. Hogan, J., Smith, K.L., Coliform mastitis,
Veterinary Research, 2003, 34, 507-519.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Buszewski%20B%5BAuthor%5D&cauthor=true&cauthor_uid=28703095
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rogowska%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28703095
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pomastowski%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28703095
https://www.ncbi.nlm.nih.gov/pubmed/?term=Z%C5%82och%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28703095
https://www.ncbi.nlm.nih.gov/pubmed/?term=Railean-Plugaru%20V%5BAuthor%5D&cauthor=true&cauthor_uid=28703095
https://www.ncbi.nlm.nih.gov/pubmed/28703095

