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Introduction

Kholodenko, 1. V., Bila, V. V., Bilyi, V. Yu., & Mashkin, Y. O. (2023). Sensory indicators of suluguni
cheese when using enzyme preparations of different origins in the technology of soft cheeses. Scientific
Messenger of Lviv National University of Veterinary Medicine and Biotechnologies. Series: Food
Technologies, 25(99), 104-107. doi: 10.32718/nvilvet-f9918

Cheeses are food products obtained by concentration and biotransformation of the main components of
milk under the influence of physicochemical factors of rennet enzyme preparations and microorganisms.
Suluguni occupies an important place among cheeses in Ukraine. Suluguni cheese has been known for a
long time, it was first mentioned in the book of the Pope's personal chef Bartolomeo Scipri. Industrial pro-
duction of the product was established at the end of the 18th century. The main operation in the production
of rennet cheese is the enzymatic coagulation of milk under the action of chymosin, resulting in the for-
mation of a milk clot with a large part of casein and whey. In the body of animals, chymosin, similar to
cheese-making technology, coagulates milk at the beginning of its digestion. Thus, the processing of milk in
the process of cheese production corresponds to natural physiological processes. 11l groups of milk samples
(n = 5) were formed to conduct the experiment. In the control group of samples, rennet enzyme of microbial
origin was used for curdling milk. In the 1st experimental group of samples, an enzyme preparation from the
rennet of dairy calves, extracted according to the method of Yu. Ya. Svyridenko, was used. In the 1 experi-
mental group, an enzyme preparation was used, which was extracted from the rennet of dairy calves ac-
cording to the method of S. V. Merzlova. The duration of protein coagulation during the production of
“Suluguni” cheese using a microbial enzyme preparation is 23 min., when using enzymes of the first re-
search group — 27 min. and when using rennet enzymes of the Il research group — 33 min. In view of the
output of ready-made Suluguni cheese with a commercial purpose to obtain more profit, it is advisable to
use an enzyme of microbial origin. According to sensory analysis, samples using calf rennet enzyme extract-
ed according to the method of S. V. Merzlova (I research group of samples) were characterized by pro-
nounced cheesy, sour-milk, without extraneous tastes and smells, taste and smell characteristic of soft fresh
cheese; the surface is clean without mechanical damage, elastic; the consistency of the smear is gentle,
moderately dense; the color is white, uniform throughout the mass. Samples of the Il experimental group
were characterized by the worst organoleptic indicators.

Key words: milk processing, soft cheeses, sensory analysis.

Suluguni occupies an important place among cheeses
in Ukraine. Suluguni cheese has been known for a long

Currently, an important place in people's diets is oc-
cupied by cheeses, which are the product of complex
technological processing of milk, which results in the
concentration of its main components with their subse-
quent fermentation (Ardo et al., 2002; Tsisaryk, 2013;
Johnson, 2017; Merzlov et al., 2019). Cheeses are food
products obtained by concentration and biotransformation
of the main components of milk under the influence of
enzymes, microorganisms and physicochemical factors
(Ozturk et al., 2018; Merzlov et al., 2019).

time, it was first mentioned in the book of the Pope's
personal chef Bartolomeo Scipri. Industrial production of
the product was established at the end of the 18th century
(Ardo et al., 2002).

The main operation in the production of rennet cheese
is the enzymatic coagulation of milk under the action of
chymosin, resulting in the formation of a milk clot with a
large part of casein and whey (Bos et al., 2003; Wenger &
Mishchenko, 2011). In the body of animals, chymosin,
similar to cheese-making technology, coagulates milk at
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the beginning of its digestion (Bilyi & Merzlov, 2022).
Thus, the processing of milk in the process of cheese
production corresponds to natural physiological process-
es.

Another function of enzymes in cheese production is
participation in the biotransformation of milk components
into compounds that form organoleptic indicators of the
product (Chuang et al., 2005).

Today, in connection with the shortage of rennet en-
zyme and its high cost, other enzymes are widely used,
similar in action to rennet: pepsin and microbial enzymes.
However, the use of enzymes of microbial origin can
negatively affect the sensory parameters of cheeses. In
addition, the demand for cheeses made with the use of
natural rennet enzymes has been growing recently
(Borshch et al., 2019).

Coagulation of milk by rennet enzymes involves two
irreversible processes. There are several theories of rennet
coagulation. From the standpoint of the hydrolytic theory,
the mechanism of rennet coagulation is explained as fol-
lows: under the action of introduced rennet enzyme, the
polypeptide chains of k-casein of the casein-calcium
phosphate complex between phenylalanine and methio-
nine are hydrolyzed (Park, 2001; Tsisaryk et al., 2017;
Bilyi & Merzlov, 2022). As a result, k-casein molecules
disintegrate into hydrophobic para-do-casein and hydro-
philic glycomacropeptide. As a result, the micelles lose
their negative charge, and the hydration shell is partially
destroyed — the system loses its stability, resulting in the
appearance of protein flakes (I stage — induction). The
loss of protective colloid functions by k-casein creates
conditions for intensive coagulation with the participation
of calcium ions in the structuring of paracasein (II stage).
At this stage, a spatial network of the clot is formed,
which later, after appropriate processing, is divided into
two phases: solid (casein + fat) and liquid (milk sugar,
proteins dissolved in water) (Semko et al., 2018; Bilyi et
al., 2021; Bila & Merzlova, 2023).

The advantages of soft cheese production are: efficient
use of raw materials; the possibility of selling cheese
without ripening or with a short ripening period (no more
than 14 days); good organoleptic indicators; high nutri-
tional and biological value; quick turnover of capital
investments. On the market of Ukraine, the segment of
soft cheeses is mainly represented by products exported
from the countries of the European Union (Melina et al.,
2016; Bila & Merzlova, 2022).

Physicochemical, biochemical and microbiological
processes in cheese and their intensity depend on the
concentration and quality of rennet enzymes. Renal en-
zymes during cheese ripening inhibit the vital activity of
putrefactive bacteria in cheese, while in certain concentra-
tions they contribute to the development of lactic acid
microflora of leavening preparations and their production
of amino acids. Studies show that cheese contains a wide
range of microflora such as Lactococcus spp., Lactobacil-
lus spp., Leuconostoc spp., Enterococcus spp. and con-
taminating bacterial cells. Pasteurization of raw milk not
only has a positive effect on the yield of cheese, but also
protects the consumer from pathogenic microflora (Bilyi
& Merzlov, 2022).

In terms of hygiene, the milk used to make mozzarella
must be clean (free from mud particles). It should curdle
when alcohol is added to it, not contain soda or any pre-
servatives. Regarding microflora, milk has particularly
high requirements — it must not contain extraneous micro-
organisms that can change the normal course of cheese
ripening and cause defects. The process of obtaining high-
quality cheeses largely depends on the biological integrity
of milk, the development of lactic acid bacteria can be
inhibited by the insufficient content or absence of digesti-
ble substances, necessary amino acids, vitamins, and trace
elements in milk (Park, 2001; Semko et al., 2018; Bilyi et
al., 2021).

For the production of cheese, lactic enzymes are suita-
ble, which are able to quickly break the connection be-
tween the hydrophilic and hydrophobic parts of k-casein
and do not have a negative effect on the yield and organo-
leptic properties of cheeses. Lactobacillus enzymes differ
among themselves in the ratio of chymosin and pepsin
and lactobacillus activity.

The purpose of the research is to investigate the influ-
ence of different rennet enzymes on the main indicators of
suluguni for soft cheese technology, to compare the effec-
tiveness of different rennet enzymes on sensory and tech-
nological indicators of suluguni cheese.

Materials and methods

III groups of milk samples (n = 5) were formed to
conduct the experiment. In the control group of samples,
rennet enzyme of microbial origin was used for curdling
milk. In the 1st experimental group, an enzyme prepara-
tion was used, which was extracted from the rennet of
dairy calves according to the method of S. V. Merzlova
(Merzlov et al., 2019; Bilyi & Merzlov, 2022). In the II
experimental group of samples, an enzyme preparation
from the rennet of dairy calves, extracted according to the
method of Yu. Ya. Svyridenko, was used.

In both control and experimental groups, each sample
was 10.0 dm?. The filtered milk was cooled to a tempera-
ture of 4 °C and kept for 12 hours. Pasteurization was
carried out at a temperature of 60—-63 °C with a holding
time of 30 minutes. Pasteurized milk was normalized by
mass fraction of fat. The rennet enzyme was added to the
normalized milk heated to a temperature of 33 °C while
gently stirring it. The clot was cut into cubes of 15—
20 mm in size and left alone for 10—-15 minutes, then it
was carefully mixed for 20-30 minutes to compact and
dehydrate. Mixing was carried out using stops for 2—
3 minutes.

The curd curd together with the serum was heated to a
temperature of 43 £ 1 °C for its better separation. Later,
the curd curd is separated from the whey. The prepared
water was heated to a temperature of 85 + 1 °C, and after
tearing off a piece from the cheese curd, it was immersed
in hot water for 5...10 seconds. Repeating this several
times, formed.

The duration of rennet coagulation of milk in minutes
was determined from the moment of introduction of en-
zymes into the milk base until the formation of a dense
clot. Syneretic properties were determined in the resulting
clots by measuring the volume of separated serum every
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10 minutes. within 1 hour Sensory parameters were ana-
lyzed in the finished product and cheese yield was deter-
mined.

Sensory analysis of cheese was carried out according
to DSTU 4395-2005.

Results and discussion

The use of enzymes of various origins affects the du-
ration of milk coagulation.

The duration of setting of the normalized mixture dur-
ing the production of “Suluguni” cheese using a microbial
enzyme was 23 minutes. For the use of an enzyme prepa-
ration extracted by the method of S. V. Freezing time
increased by 12 % compared to the control group of sam-
ples, using the enzyme preparation extracted according to
the method. In the well, it increased by 21 % compared to
the control.

In view of the decrease in the duration of coagulation
of the mixture in the samples of the control group of sam-
ples, it would be advisable to recommend the use of a
microbial lactic acid enzyme in the production of soft
cheese “Suluguni”, which leads to a reduction in the tech-
nological process of product production. One of the indi-
cators of the quality of finished cheese is the mass frac-
tion of moisture, which depends on the syneretic proper-
ties of the curds. Syneresis is the process of separating the
serum from the clot, which includes spontaneous compac-
tion of the structure due to the rearrangement of particles
and an increase in the number of contacts between them,
that is, compaction of the gel and pressing out of the dis-
persion medium. The data of the conducted studies show
that the samples of the control group, in the digestion of
which enzymes of microbial origin were used, have the
lowest syneretic properties compared to the samples of
the I and II research groups. The volume of serum re-
leased in 1 hour. in samples of the control group it was
44 %, while in samples I and II it was 46 and 58 %, re-

Table 1

spectively. It should be noted that samples of research
group I had the best syneretic properties when using calf
rennet enzyme.

Given the syneretic properties of clots, it is promising
to use calf rennet enzyme extracted according to
S. V. Merzlov's method for the production of “Suluguni”
soft cheese. Milk-digesting enzymes and modes of heat
treatment of milk significantly affect the output of the
finished product. Samples of the II research group using
calf rennet enzyme extracted according to the method of
Yu. Ya. Svyrydenka had a lower yield of cheese than the
samples of the control and I experimental groups, which
is explained by the formation of a larger amount of casein
dust, which passes into the whey. The highest yield of
cheese is noted when using rennet enzyme of microbial
origin.

Therefore, in view of the production of ready-made
Suluguni cheese with a commercial purpose to obtain
more profit, it is advisable to use an enzyme preparation
of microbial origin. Organoleptic indicators of Suluguni
soft cheese are formed depending on the type of lactic
acid enzyme.

The results of the sensory analysis are shown in
Table 1. According to the organoleptic evaluation, the
samples of the I experimental group using calf rennet
enzyme were characterized by a pronounced cheesy, sour-
milk taste, without extraneous flavors and odors, charac-
teristic of soft fresh cheese taste and smell; the surface is
clean without mechanical damage, elastic; the consistency
of the smear is gentle, moderately dense; the color is
white, uniform over the entire mass; dough with the pres-
ence of cells. The samples of the II experimental group
were characterized by the worst organoleptic indicators
when using the lactic acid enzyme extracted according to
the method of Yu. Ya. Svyridenka. It was characterized
by an unexpressed cheesy taste; appearance — white color
with a cream shade; smear consistency, slightly fragile;
dough with the presence of small voids.

Organoleptic indicators of soft cheese “Suluguni” with the use of different rennet enzymes

Indexes Control group of samples I experimental group of samples II experimental group of samples
Appearance The surface is clean without The surface is clean without me- The surface is clean without mechani-
pp mechanical damage, hard chanical damage, elastic cal damage, moderately elastic
Taste and Cheesy, sour milk, without extra- Cheesy, sour-milk, without extra- Inexpressive cheesy taste, \ylthout
neous tastes and smells, character- extraneous tastes and smells, with the
smell neous tastes and smells . . g
istic of soft fresh cheese presence of slight acidity
Consistence Smear, slightly brittle, moderately Smear, gentle, moderately dense Smear, slightly fragile, moderately
dense dense
The color of White with a cream shade, uni- White is uniform over the entire ~White with a cream shade, uniform
the dough form over the entire mass mass over the entire mass
Drawing Dough with hol‘es and the pres- Dough with eyes Dough with small voids
ence of small voids
Form Rectangular Rectangular Rectangular
Conclusions output of ready-made Suluguni cheese with a commercial

The duration of protein coagulation during the produc-
tion of “Suluguni” cheese using a microbial enzyme prep-
aration is 23 minutes, when using enzymes of the first
research group — 27 minutes. and when using rennet en-
zymes of the II research group — 33 min. In view of the

purpose to obtain more profit, it is advisable to use an
enzyme of microbial origin. According to sensory analy-
sis, samples using calf rennet enzyme extracted according
to the method of S. V. Merzlov's 1st experimental group
of samples was characterized by pronounced cheesy,
sour-milk, without extraneous tastes and smells, taste and
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smell characteristic of soft fresh cheese; the surface is
clean without mechanical damage, elastic; the consistency
of the smear is gentle, moderately dense; the color is
white, uniform over the entire mass; dough with the pres-
ence of cells. Samples of the II experimental group were
characterized by the worst organoleptic indicators.
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