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This paper presents the results of a study dealing with the processes in the production
of white cheese in brine, which are based on old, traditional technologies and are produ-
ced in Serbia (near Nova Varos - Cheese from Zlatar) and Montenegro (Podgorica and
the surrounding of Danilovgrad). In both cases, fresh cow's milk without heat treatment
is used as a raw material. The paper presents the most important chemical quality para-
meters with the description of sensory properties. The autochthonous cheese in brine
from both area, show distinct and characteristic sensory properties of the product, and
also a high level of quality with the presence of certain individual differences. This re-
search was aimed at a comparison of the autochthonous technologies, to save them from
oblivion, and also to show the quality parameters of cheese which are similar according
to the technological process, but are also very authentic.
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INTRODUCTION

Autochtonous cheeses are products made from milk in specific geographical area as a
result of many years of development in traditional production. The awareness of the cha-
racteristics in such production is aided by the growing demand for organic and high qua-
lity food with labels of origin, whose market price, in comparison with conventional pro-
ducts, significantly increases from day to day. Today, native cheeses, are characteristic of
nations, states and regions, i.e. wealth and material part of the heritage of each country.
They are products of various flavors and consistency in relation to the industrially produ-
ced cheese, where the technology is strictly defined and controlled (1). Their specificity
is mostly related to the climate, geography, soil conditions, water, botanical composition
of natural meadows and pastures, breeds and breeding dairy cattle, as well as traditional
habits and customs of local people (2).
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Autochtonous cheeses are mostly produced from raw milk, without the use of starter
cultures. Their authenticity, which distincts them from other cheeses of the same type but
other region is based on, among the other things, characteristics and diversity of indige-
nous microorganisms, primarly lactic acid bacteria (LAB), which represent a significant
potential in the selection of technological and protective bacterial species (3, 4). The ad-
dition of commercial culture in autchthonous cheese production would lead to the loss of
the authenticity (5).

One of the most important representatives of autchthonous white cheese in brine in
Serbia is cheese of Zlatar. It is made from uncooked whole cow’s milk near Nova Varos,
at the foothills and mountain slopes of Zlatar. Cheese production is taking place in rural
households, frequently during the summer breeding cattle on the mountains in summer
cottages. This method of processing milk was used in past more often.

In Montenegro, production of white cheese in brine is dominant, according to the dif-
fusion and volume of production. In their household production, no procedures of stan-
dardization and pasteurization of milk and clean, starter organisms are used (1). It is usu-
ally produced in northern and north-eastern region and in the far south of Montenegro.
Enclosed in a number of sites, the indigenous production is retained and now have the na-
mes of the areas in which are produced. In the area of Podgorica and Danilovgrad, the
production of salt soused white cheese is developed and it defers, despite the mutual
proximity of production sites, characterized by differences in technology.

This paper presents the results of a research into the manufacturing process of the
indigenous white cheese in brine, which is produced in Serbia (near Nova Varos - Zlatar
cheese) and Montenegro (Podgorica and Danilovgrad surroundings). The paper describes
the most important chemical parameters of quality of the cheese along with a description
of their primary sensory characteristics.

EXPERIMENTAL

Recording indigenous technology of Zlatar cheese was performed by interviewing the
individual producers in the villages near Nova Varos. Each of the interviewed manufactu-
rers (6 of them) had a conditional and registered facility for the production of cheese, and
in this area represents a good host and producer. The laboratory study was carried out on
samples of ripened Zlatar cheese which were ready for consumption and the designed
tests were performed in three replicates. Part of the activities which includes a terrain part
in Montenegro was carried out in 10 households in the municipalities of Podgorica and
Danilovgrad. Each household is also traditionally engaged in the production of white
cheese in brine. The laboratory tests were performed on mature cheese samples, after 3-4
weeks of ripening.

The basic chemical quality parameters of Zlatar cheese (water content, total solids, fat
content, sodium chloride) were determined in the laboratory of the Institute of Meat Hy-
giene and Technology, Belgrade. The analyses were performed by accredited and regula-
ted testing methods (6), and the evaluation of the results was carried out in accordance
with legal regulated standards of the quality of milk products (7, 8).
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Chemical analyses of cheese from Montenegro were performed at the Dairy Labora-
tory of the Biotechnology Faculty in Podgorica. The analyses (dry matter content, fat
content, salt content, protein content) were performed using FTIR spectrophotometry on
MilkoScan FT 120 FT. Milk fat content in dry matter of cheese and the water content of
fat-free cheese was determined in both cases by computation.

RESULTS AND DISCUSION
Characteristics of the autochtonous Zlatar - Serbian cheese

A survey conducted in order to collect valid data about the indigenous production of
Zlatar cheese showed that for this purpose use is made of full-fat cow's milk that was not
heat treated. Immediately after milking, the milk is squeezed through cheesecloth and
treated with rennet produced from stomach of calves (rennet one tablespoon per 10 liters
of milk). Making of the curd takes about 2 hours. For better separation of whey, curd is
cut into larger or smaller cubes, usually of the size 10x10 cm. After that, the formed curd
is transferred to the cotton gauze and hung on wooden hooks or specifically on tables to
achieve the necessary straining and self-pressing. This phase lasts up to 1 hour. In the
next phase of pressing the curd is transferred to a surface (the lump “rearrange”), the ends
of rag is set so as not to leave a big hole in the center of the cheese, and it is placed a
wooden board (“Circle”) which is loaded with stone. This phase lasts about 1.5 to 3 ho-
urs. The pressed clump, thickness up to 2 cm, is cut into regular slices in a square, mea-
suring about ten inches, to fit into the appropriate wooden container. However, at this ty-
pe of packing the price of production is higher, so the most cheese producers use the
plastic containers of 5 and 10 kg. Sometimes, during the new stacking slices of cheese,
old brine is changed with new one. Manufacturers of Zlatar cheese determine the amount
of salt used based on many years of experience (one closed fist of salt per pound of chee-
se). After each series of products, or when the container is loaded, the cheese is pressured
with a stone. The process of indigenous cheese ripening takes about 20-60 days, depen-
ding on time of year, i.e. the temperature of the ambient in which the cheese is ripening.
In the summer production of cheese, more cautions should be taken. These elements of
Zlatar cheese production are consistent with earlier defined terms, reported by some of
the authors of the present study (9, 10).

The slices of Zlatibor cheese are white-yellow to white color, regular shape and uni-
form thickness of about 1.5 cm. The smell is pleasant, distinct and lactic acid which is the
characteristic for this type of cheese. On the sections, cheese dough is tight, monolithic,
porcelain look with a small number of small cavities arranged properly. The taste is full,
distinctive, characteristic acid and moderately saline.

Characteristics of the indigenous production of cheese in brine — Montenegro
Producers from Podgorica and Danilovgrad, for the preparation of white cheese in

brine use, exclusively fresh cow's milk. Since no thermal treatments in the preparation of
cheese is applied, it is important that the milk comes from healthy animals, and also that
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the milk is with proper hygiene, with the hygiene controlled processes. After milking,
depending on the need, milk is heated in pots up to 20 to 30°C. Rennet is added to the
heated milk to the amount that will coagulate milk for 1.5 to 6 hours. The formed curd is
cut crosswise, than into cubes, sized 5-6 cm. Green and clear whey from the curd that co-
mes out is a sign that the milk was clotted. The cheese curd is transferred to the canvas
and than hang on the hooks, to allow easy drying, with occasional manual shaking to
helps out as more whey. When the whey no longer goes out, the squeezed curd is placed
on the cheese-making table and pressed by wooden plank and stone to make the
appropriate pressure or using the court, buckets, etc. Pressure should be around 1-2 kg
per kg of cheese curd. Squeezing and pressing if the curd takes 2 and 24 hours, i.e. until
the cheese curd is drained well. After squeezing, the curd is taken out of canvas and cut
into slices that are thicker in the winter, and thinner in the summer. Each slice is treated
by salt, and when the salt is being absorbed, the slices are stacked in the container for
ripening (wooden drums). Ripening takes 2- 3 weeks. Good hygiene is necessary and
then cheese can be stored for weeks (11, 12).

White cured cheese slices are characterized by mild-sour odor and porcelain-white
color soft consistency, and compact structure. On the sections, smaller and larger number
of holes is seen, and they are filled with the solution, which matures and in which the
ripening process is completed.

Comparing these autochtonous technologies in cheese production in Serbia and Mon-
tenegro, certian similarities in their preparation can be noticed (Figure 1 - a, b, ¢, d, ¢).

a) ©) d) €)

b)
Figure 1. The procedures in the preparation of autochthonous cheese, investigated from
Serbia (Zlatar cheese) and Montenegro: a) Filtration of fresh heated milk, b) Adding the
rennet to the milk, ¢) Cheese curd, d) and ¢) Pressing the cheese curd

Chemical composition of the traditional white cheese with brine produced in
Serbia and Montenegro

Chemical composition of the traditional white cheese in brine, originating from Serbia
(Zlatar cheese) and Montenegro is shown in Table 1 and 2. On the basis of the
determined values of water content in fat-free dry matter of cheese (Zlatar cheese
31+0.38; white cheese from Montenegro 68.343.63), and on the basis of their consistency
and appearance, all of the samples belong to the category of cheese in brine. Based on the
percentage of milk fat in dry matter of cheese (Zlatar cheese 54.24+5.90%, and white
cheese from Montenegro, 53.11+4.45), the samples belong to category of full-fat cheeses.

110



APTEFF, 43, 1-342 (2012) UDC: 637.356.2(497.11+497.16)
DOI: 10.2298/APT1243107V BIBLID: 1450-7188 (2012) 43, 107-113
Original scientific paper

Table 1. Results of the chemical analyses of the cheese — Serbia

The determined values of Zlatar cheese -
Chemical quality parameter SERBIA
Xmin4 XmaxA X av-:t SD
Dry matter, % 41.99 46.95 44.46 +2.49
Fat, % 20.50 28.00 24.25+3.75
Salt, % 2.25 3.68 3.15+£3.90
Water on cheese fat-free dry matter, % 72.88 73.68 73.31+0.38
Milk fat on cheese dry matter,% 48.74 59.64 54.24 + 5.90

SD - standard deviation; X, - minimum value; X, - maximum value; X,, - average value

Table 2. Results of the chemical composition of the cheese — Montenegro

The determined values of cheese -
Chemical quality parameter MONTENEGRO
Xmin, Ximax. X ot SD
Dry matter, % 46.17 63.55 50.41 £4.02
Fat,% 22.49 39.36 26.88 £4.08
Salt, % 1.88 3.69 2.99 +0.49
Protein, % 14.37 21.78 18.82+2.06
Water on cheese fat-free dry matter, 60.11 73.91 68.30 + 3.63
%
Milk fat on cheese dry matter,% 47.37 62.40 53.11+4.45

The results obtained in both types of autochthonous show some deviation, depending
of the sample. This could be expected (10, 13-16), since the samples were taken from
different households. During production processes, the households were using raw milk
with different content of milk fat and proteins. The technology itself is based on roughly
similar principles, but some production phases have their own characteristics.

CONCLUSIONS

The differences in the quality of autochthonous cheeses in Serbia and Montenegro are
the result of Txe differences in production practices and creative producers, as well as
other factors cymx ac climate, vegetation, geographical factors, habits and tastes of local
consumers and customers. Also, significant is the impact of earlier modes of production
which have left traces in the traditional dairy industry of both countries. Recording tech-
nology of autochthonous cheese production and the creation of records about them are
the necessity for saving the traditional technology from oblivion. The data obtained may
serve as the basis for creating standardized production procedures, leading to the uniform

111



APTEFF, 43, 1-342 (2012) UDC: 637.356.2(497.11+497.16)
DOI: 10.2298/APT1243107V BIBLID: 1450-7188 (2012) 43, 107-113
Original scientific paper

quality of these products. Therefore, traditional dairy should not be seen as a return to the
past, but as an effort to preserve the indigenous technology, to gain their organized form,
the ethnographic richness of a given region so distinctive, a time stamp to the develop-
ment of a nation. The affirmation of indigenous dairy products directly influences the
development of livestock on the one hand, and the identification revival of the pertaining
areas, on the other.
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TPAIULITUOHAJIHA ITPOU3BOAbA BEJINX CUPEBA Y CAJIAMYPHU
Y CPBUJU U LIPHOJ I'OPH — CJIMYHOCTU U PA3J/IMKE

Cnasuya M. Beckosuh Mopauanun®, Crnasko Mupewcué, Hejana K. Tpbosul”,
Jasap P. Typybamosuh®, Braoumup C. Kyphyouh® u Ilaene 3. Mawxosuh®

a WucTutyT 3a XUTHjeHy U TexHonorujy Meca, Kahanckor 13, 11000 beorpan, Cpbuja

o VYuusepsurer y lpaoj I'opu, buorexumuxu dakynrer, Bynesap Muxamna Jlanuha 1, 81000 IToaropuma,
Ipna I'opa
i Yuusepsutet y Kparyjesuy, Arponomcku pakynrer y Yauky, Iapa dymana 34, 32000 Yavax,

VY 0BOM pany npeacTaBibeHa Cy HCTPaXKHBarba Koja Cy MMalia 3a b Aa OIHIILY I10C-
TYIKE OPOU3BOAKE MEKUX OENTMX CHPEBa KOjH CYy 3aCHOBaHH Ha CTAPHM, TPaIHLHOHAI-
HUM TEXHOIIOTHjaMa, a kKoju ce mpousBone y Cpouju (oxomuHa HoBe Bapomm — 3maTtap-
cku cup) u 'y Lproj ['opu (oxommua Iloaropune n Janmmosrpaga). Y oba cimydaja, Kao
CHPOBHHA, KOPHCTH C€ CBEXE KpaBJbe MIICKO, O3 IPeTXOHEe TepMUuKe odpane. Y pany
Cy JIaTH HajBRKHHU]H XEMHU]CKH MapaMeTPH KBAJIUTETA Y3 OIUC U OLIEHY CEH30PCKHUX CBOj-
craBa. CeH30pCKa CBOjCTBA ayTOXTOHHX MEKHX OENIMX CHpeBa y cajaMypH, ca oba JIoKa-
JMTeTa, IO0Ka3yjy oco0eHa U 3a IPOU3BOJ KapaKTePUCTHYHA CEH30PCKa CBOjCTBA, Kao U
BHCOK HHMBO KBAJIUTETA Y3 MOCTOjambe OApel)eHNX MHIUBHIYATHUX OCTYIamba.

HaBenena ucTpaxkuBama UMaja Cy 3a IMJb Ja C€ ayTOXTOHA IIPOM3BOIA OEIHX CHU-
peBa y canamypH OMHILe, Kao M Ja ce NPHKaXy MapaMeTpy KBAJMTETa CUPEBa KOjU Cy
CITMYHH 110 TEXHOJIOTHjU MPUIIPEME, ajld K BEOMA ay TCHTUYHH.

Kibyune peun: Oenu cupeBH y caJaMmypH, TpaaullmoHaTHA Ipou3Boamka, Cpouja, LpHa
T'opa
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