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Influence of balsamic vinegar on the quality indicators
of natural semi-finished pork meat products
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Abstract. Lipid oxidation leads to an unpleasant smell and taste of semi-finished meat, which becomes tougher and less
juicy due to the loss of intracellular fluid. The purpose of the study is to determine the effect of fruit and berry components
of balsamic vinegar on organoleptic, structural, and mechanical parameters and changes in the pH level of semi-finished
meat products. The paper presents the results of the influence of various types of balsamic vinegar on the quality indicators
of semi-finished meat products. 5 varieties of balsamic vinegar were used: rowan, blackberry, currant, pomegranate, and
grape. At the first stage of the study, the pH value was determined in samples of balsamic vinegar from fruit and berry raw
materials. The next stage of the study was to determine the effect of balsamic vinegar on the structural and mechanical
parameters, pH and organoleptic characteristics of meat during 7 days of storage of semi-finished pork products, which
were injected with 5 types of balsamic vinegar in the amount of 15% to the weight of meat. Meat samples were evaluated
by appearance, in-section appearance, taste, colour, consistency, and juiciness. Determination of penetration stress in the
samples was carried out by measuring the immersion depth of a standard needle in each marinated meat semi-finished
product and the control sample of pork meat. It was confirmed that the use of balsamic vinegar made from rowan, black
currant, and pomegranate significantly affects the consistency of meat, making it more tender. When interacting with the
components of raw materials, food acids affect the taste and aroma, and partially break down proteins and fats, making
meat softer and tastier. It was found that in semi-finished pork meat products under the action of balsamic vinegar as one
of the components of the marinade, the pH level decreases, which extends the shelf life and prevents the development of
bacteria. Organoleptic characteristics and taste and aroma properties of the semi-finished product were improved and the
appearance became more pleasant. The obtained results would allow extending the shelf life, enriching with biologically
active substances, and improving the consumer properties of the semi-finished product

Keywords: fruit and berry raw materials, physical and chemical parameters, organoleptic evaluation, penetration stress

Introduction Ukrainian and foreign researchers have established

According to the approved norms of physiological needs of
the population of Ukraine in basic nutrients and energy,
depending on gender, age, weight, and physical activity
coefficient, the daily requirement for protein ranges from
68 g to 117 g for men and from 58 g to 87 g for women, of
which 50% are of animal origin [1]. Therefore, it is necessary
to create products that can be quickly prepared, and which
at the same time will not lose their biological properties
and nutritional value [2].

Suggested Citation:

that the use of derivatives of substances that include natural
fruits and berries prevents lipid oxidation that leads to loss
of product quality, and organoleptic parameters are regu-
lated, such as appearance, colour, taste, smell, and consis-
tency of semi-finished meat products. The goal of improv-
ing semi-finished meat products is not only to increase
the range, but, above all, to provide the consumer with a
product filled with vitamins, biologically active substances,
antioxidants, and minerals.
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The needs of the human body for minerals for
men are: calcium and phosphorus - 1,200 mg, zinc and
iron - 15 mg, magnesium - 400 mg; for women: calcium -
110 mg, phosphorus - 1,200 mg, zinc - 12 mg, iron — 17 mg,
magnesium — 500 mg. The required amount of vitamins for
men: C - 80 mg, A — 1000 mg, E — 15 mg, B vitamins - from
1.6 mg to 3 mg; for women: C - 70 mg, A — 1,000 mg, E —
15 mg, B vitamins - from 1.3 mg to 3 mg [1]. Therefore,
the addition of balsamic vinegar to the marinade for meat
semi-finished products due to the mineral and vitamin
composition, the presence of micro and macro elements,
organic acids, and biologically active substances will not
only satisfy the needs of the human body in nutrients.

Lorenzo et al. investigated antioxidants from black
currant berries, blueberries, blackberries, cranberries, and
grapes as a substitute for food additives to inhibit the ox-
idation of lipids and proteins in meat and meat products,
since meat is very susceptible to oxidation [2]. Oxidation
can be slowed down by synthetic antioxidants with a phe-
nolic structure. Berries are a good source of phenolic com-
pounds, especially anthocyanins, which can be used as a
potential alternative to synthetic supplements. The study
suggests that extracts of blueberries, blackberries, cran-
berries, and grapes can be used as substitutes for synthetic
antioxidants in meat products. Their extracts contain poly-
phenols, antioxidants that have a positive effect on the
stabilisation of meat products [2].

Ali Samet Babaoglu et al. evaluated the physico-
chemical and microbiological properties and sensory pa-
rameters of beef patties with an aqueous extract of rowan,
blackberries, red currants, and blueberries when stored in
the refrigerator for 9 days. Treatment with berry pomace
extract significantly reduced the amount of lipid oxidation
by-products in the samples. The results show that water
extract of chokeberry pomace can be a promising natural
preservative among extracts of pomace of various berries to
improve oxidative stability and improve the microbiological
quality of beef patties when stored in the refrigerator [3].

The purpose of the study is to determine changes in
organoleptic characteristics, pH level, structural and me-
chanical parameters, namely penetration stress of meat
semi-finished products, to solve the problems of lipid oxi-
dation, which will increase shelf life and improve consumer
characteristics of semi-finished products.

Literature Review

Rowan berries contain sugar (up to 5%), malic, lemon,
wine, and succinic acids (2.5%), tannins (0.5%) and pectin
(0.5%) substances, sorbitol and sorbose, amino acids, es-
sential oils, potassium, calcium, magnesium, and sodium.
The presence of vitamin P (more than 2,500 mg%) provides
rowan with the first place among other fruit plants. Row-
an berries are also rich in vitamin C (up to 160 mg%) and
beta-carotene (up to 5.6 mg%). The preparation of rowan
berries reduces the content of fat in the liver and choles-
terol in the blood, and powder from rowan berries increases
the resistance of blood vessels. In scientific medicine, rowan
berries are used as a multivitamin, diuretic, and haemostatic
agent [4].

Blackberries are a real storehouse of microelements
that are useful for the body. Berries contain glucose, su-
crose, and fructose (5.1-13%), organic acids: malic, citric,
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salicylic, tartaric, etc. (0.5-1.5%), pectin (1.8%), fibre (2-4%),
vitamins P, B, E, C, carotene, potassium, salt, manganese,
copper, potassium, sodium, calcium, magnesium, phosphorus,
iron, etc. [5].

Black currant berries contain various sugars; citric,
malic, and succinic acids; pectin, nitrogen, tannins, dyes,
and polyphenolic compounds. In terms of vitamin C con-
tent, black currant occupies one of the leading positions
(about 400 mg%), its content practically does not decrease
with proper fruit processing. In addition, berries contain
vitamins A and P. Black currant berries are an excellent
source of vitamin C, used to produce a variety of concen-
trates and vitamin C preparations. Currant fruits have a
special spicy aroma and sweet and sour taste. The main ad-
vantage of fruits is that they are low in enzymes that break
down ascorbic acid, so they are a valuable source of vitamins.
Ascorbic acid is also stored in frozen berries [6].

Pomegranate has a rich chemical composition, con-
tains manganese, phosphorus, magnesium, potassium,
iron, zinc, aluminium, silicon, chromium, nickel, calcium,
copper, iodine and other minerals, acids including citric
acid, tartaric acid, oxalic acid, and malic acid, vitamins — C,
E, B1, B2, B6, B12, P, niacin, folic acid, carbohydrates, pro-
tein, fibre, ash, catechins, tannins and colouring agents,
flavonoids, amino acids, alkaloids, and oils. Pomegranate
has antioxidant, antiseptic, anti-inflammatory, vulnerary,
haemostatic, astringent, antihelmintic, and nutritional
properties [7].

Pomegranate peel contains the following macro-
and microelements: potassium - 18.9 mg/g, calcium -
4.0 mg/g, magnesium — 0.5 mg/g, iron — 0.05 mg/g, man-
ganese — 5.2 mcg/g, copper — 2.5 mcg/g, zinc — 3.8 mcg/g.
Pomegranate peel is rich in tannins, anthocyanins, amino
acids, vitamins and minerals, which, when used correctly,
have a positive effect on the gastrointestinal tract. These
substances can treat diseases such as dysentery, diarrhoea,
abdominal pain, and increased acidity [8].

Grapes are a highly valuable food product due to
the presence of a number of biologically active substances
in it, among which vitamins occupy a special place. Their
absence in humans causes various pathologies — obesity,
cardiovascular, oncogenic, and respiratory diseases. One of
the most important and most studied in grape berries is
vitamin C (ascorbic acid) [9].

In the study by José M.Lorenzo et al., four natural
grape extracts (GRA) with potential antioxidant activity in
pork patties were evaluated. During 20 days of storage in
packages with a modified atmosphere at 2°C, the pH, co-
lour, lipid oxidation, and microbial spoilage parameters of
raw pork patties were studied and compared with a syn-
thetic antioxidant and a control batch. Due to their high
polyphenol content, grape extracts were the most effective
antioxidants that prevent lipid oxidation and reduce colour
degradation. In addition, natural grape extracts resulted in
a decrease in the total number of viable cells and lactic acid
bacteria, compared to the control [10].

Cranberries — the main active substance of this
berry — organic acid, in addition to this acid, it contains
quinic, citric, malic, benzoic ascorbic acid; macro- and mi-
croelements: Mo, Fe, Mn, I, Cu; flavonoids: anthocyanins,
hesperidin, rutin, quercetin; sucrose (0.27-2.8%), sorbitol
(2.1-2.3%), fructose (1-9.9%), tannins (0.1-4.9%), pectin
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substances, riboflavin, carotene; catechins. Seeds contain
fatty oils (16-28.12%), their hydrolysates contain acids:
linoleic acid (36%), oleic acid (21%), palmitic acid (5%),
stearic acid (1.5%) [6].

The healing properties of viburnum are conditioned
by the high content of useful elements, including bioactive
substances (tannins, phytoncides, essential compounds,
glycosides, anthocyanins, coumarins), sugars, trace ele-
ments (magnesium, potassium, zinc, calcium, etc.); organic
acids, vitamins (A, C, E, K, P). Tannins contained in the pulp
and seeds give the pods astringency. The bitter taste of the
fruit is given by the glycoside biburnin, in addition, it im-
proves blood clotting, so viburnum is a remedy for bleed-
ing, and also reduces the risk of diabetes and prevents cir-
culatory diseases. About 30% sugar, but tasteless. Berries
have a characteristic sourness due to the content of organic
acid (2%). Viburnum berries have the following effect on
the human body: they increase the body’s defences, promote
faster recovery from seasonal colds, relieve swelling, and
increase vitality [11].

In berries made from organic acids, succinic, malic,
citric, and acetic are most often found. Peshuk & Ishchenko
studied the effect of a solution of lactic and orthophos-
phoric acids in the marinade on the meat properties. The
results of studies have shown that when marinating for
up to 48 hours, the process of extracting macro and mi-
croelements from meat raw materials into the marinade
occurs [12]. G.P. Khomych, Yu.G. Nakonechna, L.B. Oliinyk
investigated the effect of Chaenomeles juice on the quality
of marinated semi-finished products [13]. But the research
data needs to be clarified.

Ascorbic acid (AC) is a multifunctional compound that
participates in many biochemical processes (synthesis of
collagen, catecholamine, bile acids), affects cholesterol me-
tabolism, increases the body’s resistance to colds, and has an-
tioxidant properties. Vitamin C is not synthesised in the hu-
man body, so it is necessary to constantly get it with food [9].

Ascorbic acid is involved in various biochemical
processes in the human body. It is part of the redox system
necessary for protein synthesis. This vitamin is involved in
the synthesis of collagen, an important component of liga-
ments that provide mechanical connections to various or-
gans of the tooth, cartilage, bone, and dentin. Ascorbic acid

is essential for the proper functioning of nervous tissue, it
promotes the absorption of iron in the digestive tract and
the subsequent synthesis of haemoglobin, and also supports
the active form of vitamin B, in the cells of the body necessary
for the synthesis of proteins and nucleic acids [14].

Ukrainian researchers V.M. Pasichnyi, & T.R. Mykhavko
have proved that the use of an additive based on citrus and
pepper extract has the following properties: preservation of
the natural red-pink colour of meat products; preservation of
organoleptic properties and extend the shelf life; elimination
of rancidity; improvement of the product quality; increase
in the safety of the product, especially against the following
pathogens: Listeria, Listeria monocytogenes bacteria, Escherichia
coli H157, and Clostridium [15].

Materials and Methods

The study was conducted in the laboratory of the Depart-
ment of Meat, Fish, and Marine Products of the National
University of Life and Environmental Sciences of Ukraine
in November 2021. Pork meat of grades 1 and 2, and bal-
samic vinegar made from rowan, blackberries, grapes,
pomegranate, and black currant were investigated Vinegar
was added to the samples by injection in an amount of
15% to the portion weight of meat not less than 90 g and
not more than 150 g. 6 samples were examined: 5 samples
with the addition of balsamic vinegar and 1 control sample
without the addition of balsamic vinegar.

To obtain reliable experimental data, all studies
were performed at least five times, two repetitions for each
experiment. Sampling for sensory and physicochemical
parameters and preparation for analysis were carried out
in accordance with DSTU 4823.2:2007 [4]. Determination
of the main organoleptic properties of natural marinated
meat semi-finished products was carried out appearance,
in-section appearance, colour, aroma, taste, consistency,
and juiciness according to DSTU 4823.2: 2007 Meat prod-
ucts. Organoleptic evaluation of quality indicators. Part 2.
General requirements [4].

Organoleptic evaluation was carried out according
to the developed five-point scale (Table 1), considering
DSTU 2925-94 Product quality. Quality assessment. Terms
and definitions [16], where 1 — very bad, 2 - bad, 3 - satis-
factory, 4 — good, and 5 - excellent.

Table 1. Scale of organoleptic evaluation of semi-finished products

Indicator Characteristics Points
The surface is dry, sticky, with obvious signs of spoilage 1
Appearance, The surface is dry, sticky, and unpleasant 2
surface The surface is moist, sticky 3
colour The surface is moist, slightly sticky 4
The surface is moist, without stickiness, pleasant colour 5
Dry, do not leave stains on filter paper, with signs of spoilage 1
Muscles Dry, leave no stains on filter paper 2
in-section Barely moist, leave no stains on filter paper 3
appearance Moist, leave a barely noticeable stain on filter paper 4
Moist, leave a noticeable stain on filter paper 5

Animal Science and Food Technology. 2022. Vol. 13, No. 3
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Table 1, Continued

Indicator Characteristics Points
In-section, the meat is flabby, the hole formed when pressed with a finger not evens out 1
In-section, the meat is flabby, the hole formed when pressed with a finger evens out slowly 2
In-section, the meat is less dense, not elastic, the hole formed when pressed with a finger evens 3
. out slowly
Consistency
In-section, the meat is less dense and less elastic, the hole formed when pressed with a finger 4
evens out slowly
In-section, the meat is dense, elastic, the hole formed when pressed with a finger evens out 5
quickly
Sharp, sour, musty, smell of spoiled meat, repulsive 1
Unpleasant, slightly sour 2
Smell Neutral, characteristic of this type of meat 3
Pleasant, too pronounced fruit and berry aroma 4
Pleasant, with a light fruit and berry aroma 5

Physical and chemical parameters were determined
by commonly known methods: the pH of meat was deter-
mined by measuring the electrical potential difference be-
tween a glass electrode and a comparison electrode placed
in a sample of meat or meat products according to DSTU
ISO 2917-2001 [17]. Determination of penetration stress in
samples consists in measuring the depth of penetration of
a standard needle in the test sample. Determination of the
needle penetration depth to approximately 330x0.1 mm is
performed at a test temperature of 25°C, an applied load of
100 g for 5 seconds on an Ulab 3-31 M penetrometer accord-
ing to DSTU EN 1426:201X [18].

At the first stage of research, the task was to de-
termine the pH value of a sample of balsamic vinegar of
Ukrainian production from fruit and berry raw materials.
The pH-150 MI measuring device was used, designed to
measure the activity of hydrogen ions, redox potential, and
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3.25
3.24
3.23
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temperature of aqueous solutions, and directly measure
meat and meat products. The second stage of research was
to determine the effect of balsamic vinegar on the quality
indicators of natural semi-finished products. Organoleptic
evaluation of the samples was performed on Day 1 and Day
7 of storage. 5 varieties of balsamic vinegar were used: No.
1 - rowan vinegar, No. 2 — blackberry vinegar, No. 3 — currant
vinegar, No. 4 — Narsarab (pomegranate) vinegar, No. 5 —
grape vinegar, sample No. 6 (control) — pork meat without
balsamic vinegar. Each test sample was treated with balsamic
vinegar in an amount of 15% by weight of meat. The results
were processed using Microsoft Excel.

Results and Discussion

Samples of balsamic vinegar were examined: rowan — No. 1,
blackberry — No. 2, black currant — No. 3, pomegranate — No. 4,
grape — No. 5 (Fig. 1).

No. 3 No. 4 No. 5

Figure 1. Changes in the pH of balsamic vinegar from fruit and berry raw materials

The pH values of the samples under study were in
the range of 3.22-3.3. Such results are associated with the
presence of organic acids in the composition of balsamic
vinegar. Comparing the obtained indicators with the pH

Animal Science and Food Technology. 2022. Vol. 13, No. 3

of table vinegar (9%), the latter has a pH value of 2 [19].
The results of the study of the effect of the corresponding
samples of balsamic vinegar on the organoleptic evalua-
tion of semi-finished meat products are shown in Table 2.
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Table 2. Organoleptic evaluation of injected semi-finished pork products on Day 7 of storage

Indicator

Appearance, surface

Muscle in-section

Sample Consistency Smell
colour appearance
The skin is moist, Wet, leave a barely At the cross-section, the mea.t pulp is Characterlstlc of
. L - . less dense and has poor elasticity, the this type of meat
No. 1 without stickiness, red | noticeable stain on the . . .
. . hole slowly evens out after pressing with a light aroma
in colour filter paper, red in colour . .
with a finger (up to 1 min) of rowan
The skin is moist, Wet, leave a barely At the cross-section, the meat pulp is - -
. A - . - L Typical of this
without stickiness, noticeable stain on the less dense and has a flexible elasticity, .
No. 2 - . - . type of meat with
pink in colour with a filter paper, dark red in | the hole slowly evens out after pressing
. . . blackberry aroma
purple tinge colour with a finger (up to 1 min)
.. . Wet, leave a barely At the cross-section, the meat pulp is Characteristic of
The skin is moist, . . . L .
. L noticeable stain on the | less dense and has a flexible elasticity, | this type of meat
No. 3 without stickiness, . . . X
. filter paper, dark red in | the hole slowly evens out after pressing | with a light aroma
dark red in colour . .
colour with a finger (up to 1 min) of black currant
. . Characteristic of
The skin is moist, Wet, leave a barely At the cross-section, the. meat pu'l p1s this type of meat
. L - ; less dense and has a flexible elasticity, . .
No.4 | without stickiness,red | noticeable stain on the . with a pleasant hint
. . the hole slowly evens out after pressing
in colour filter paper, red in colour . . of pomegranate
with a finger (up to 1 min)
aroma
. . Wet, leave a barely At the cross-section, the meat pulp is Characteristic of
The skin is moist, . . . .
. L noticeable spot on the less dense and has a flexible elasticity, this type of meat
No. 5 without stickiness, . . .
. filter paper, dark red with | the hole slowly evens out after pressing | with a pronounced
purple in colour . . .
a purple tinge with a finger (up to 1 min) aroma of grapes
The skin is sometimes Wet, leave a barely At the cross-section, the meat pulp is
No. 6 moist, slightly sticky, noticeable spot on the less dense and has a flexible elasticity, | Slightly sour with a

darkened, greyish-pink
in colour

filter paper, dark red with
a purple tinge

the hole slowly evens out after pressing
with a finger (up to 2 minutes)

hint of mustiness

On Day 1, the condition of all the studied samples cor-
responded to the indicators of fresh meat, pale pink colour,
the muscles on the incision are slightly moist, the colour is

Appearance, surface colour

Muscle in-section appearance

Consistency

Smell

characteristic of pork meat, the consistency is dense and elas-
tic, the smell is specific, inherent in this species. Organoleptic
evaluation was performed on a five-point scale (Fig. 2).

No. 1

No. 4

Figure 2. Organoleptic evaluation of semi-finished pork products treated with balsamic vinegar on Day 7 of storage

As a result of the organoleptic evaluation (Fig. 2) of
marinated semi-finished pork products, it was found that
on Day 7 of storage, samples injected with balsamic vine-
gar had moist skin, without stickiness, samples No. 1, No. 4
had a red surface colour, sample No. 2 had a pink colour
with a purple tint, sample No. 3 had a dark red surface co-
lour, and sample No. 5 had a purple colour. The skin of the

control sample is sometimes moist, sticky, darkened, and

greyish-pink in colour.

The muscles in-section of the test samples were
moist, red to dark red in colour, leaving a barely notice-
able spot on the filter paper. The consistency became less
dense and less elastic, the hole from pressing with a finger
evens out more slowly. The smell of samples injected with

Animal Science and Food Technology. 2022. Vol. 13, No. 3
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balsamic vinegar is pleasant, characteristic of each type of
vinegar, the control sample had a slightly sour smell with
a hint of mustiness. As a result of the organoleptic evalu-
ation of marinated semi-finished pork products, the best
indicators were observed in samples No. 1, No. 3, and No. 4
treated with balsamic vinegar from rowan, currant, and
pomegranate, respectively.

Changes in the pH values of marinated pork meat were

6.8
6.6

pH value
()Y

mDay1

studied over 7 days. Resistance of meat to spoilage during
storage depending on pH, most bacteria will not develop in
an acidic nutrient medium. Below pH 6.2, the development
of bacteria slows down, and sufficiently mature meat with
low pH is not as sensitive as meat with high pH to the effect
of bacterial decomposition. Thus, according to the pH indi-
cator, a conclusion can be drawn about the storage condi-
tions of meat and semi-finished products from it (Fig. 3).

6.4
6.2
5.8
5.6
5.4
5.2

5

No. 1 No. 2 No. 3 No. 4 No. 5 No. 6

Day3 mDay7

Figure 3. Changes in the pH of injected pork meat during storage

In the control meat sample, the pH value was 6.17,
while in the test samples, the PH on Day 3 ranged from
5.63 to 5.94, on Day 7 — from 5.59 to 5.74, which indicates
4500
4000
3500
3000
2500
2000
1500
1000

500
0

Penetration stress, Pa

No. 1 No. 2

mDay1

No. 3

inhibition of bacterial development in samples using balsamic
vinegar. Penetration stress studies were performed (Fig. 4)
on Day 1 and Day 7 of sample storage.

No. 4 No. 5 No. 6

Day 7

Figure 4. Change in penetration stress of injected pork meat depending on the storage time

It was found that samples injected with balsamic
vinegar No. 1 - from rowan, No. 3 — from black currant,
No. 4 — from pomegranate, had the softest consistency,
samples No. 2 — from blackberries, No. 5 - from grapes
had no significant effect, while the control sample became
much tougher.

Previous studies have established that the addition
of fruit and berry products has a positive effect on the sta-
bility of semi-finished meat products due to the presence

Animal Science and Food Technology. 2022. Vol. 13, No. 3

of polyphenols and antioxidants. It is also proved that
fruit and berry components act as natural preservatives,
increasing the oxidative resistance of lipids and improv-
ing microbial quality during cold storage of semi-finished
products. They prevent colour deterioration and reduce the
total number of viable cells and lactic acid bacteria. Natural
components contribute to the preservation of the natural
reddish-pink colour of meat products, their organoleptic
properties, and extend the shelf life, eliminate rancidity,
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which improves the quality and safety of the product, es-
pecially against pathogenic microorganisms. Thus, studies
confirm a positive effect on the quality characteristics of
semi-finished meat products [2; 6].

Conclusions

Studies have shown that balsamic vinegar has a downward
effect on the pH of meat, which prevents the growth of bac-
teria and spoilage of meat during long-term storage. The
use of balsamic vinegar gives a pleasant aroma, helps to
soften the consistency of meat, which has a positive effect
on organoleptic parameters, taste and aroma properties. As
a result of the study, it was found that semi-finished meat
products treated with balsamic vinegar from pomegranate,
currant and rowan have the best organoleptic characteris-
tics. Due to injection with balsamic vinegar, the semi-fin-
ished product is enriched with micro-and macronutrients,
vitamins, and biologically active substances that are part of
the fruit and berry raw materials from which balsamic vin-
egar is made, and which are also necessary for the normal
functioning of the human body. The results obtained show

the feasibility of using balsamic vinegar in the production
of semi-finished products.

The possibility of using vinegar in berry and fruit raw
materials in meat production is not fully investigated. This area
requires the development of methods for these ingredients, the
study of their functional properties and mechanisms of inter-
action with the meat system, and the formulation of recipes for
meat products containing ingredients of plant origin, the de-
velopment of technology and methods for their introduction.

For the production of semi-finished meat products,
structural and mechanical properties and pH values are
important indicators of raw materials, they directly affect
the organoleptic characteristics of the semi-finished prod-
uct and the finished product. By adjusting these indicators,
adding balsamic vinegar to the base of the marinade at the
initial stage, it is possible to significantly improve the ini-
tial characteristics of raw materials.

Further study is aimed at a more detailed investiga-
tion of changes in the indicators of natural semi-finished
meat products subjected to marinating with the use of bal-
samic vinegar.
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BnuinB 6a/1b3aMiYHOrO OITY HAa MOKAa3HUKU AKOCTi
M’SICHHX HaTypaJIbHUX HaniB(paOpHUKaTiB i3 CBUHUHH

Oxkcana AHarodmiiBHa llITonaa, Bikropisa KocrauTuHiBHa Kynuk

HauioHnanbHMIT yHiBEpCUTET 6iopecypciB i MpUPOIOKOPUCTYBAHHS YKpaiHu
03041, Byn. I'epoiB O60oponn, 15, m. Kuis, Vkpaina

Auoranig. OKMCIeHHS JiMifiB MpMU3BOAUTb 10 HEMPUEMHOTO 3araxy Ta CMaKy M’SICHOTO HamiBhabpuKaTy, Kuii cTae
SKOPCTKIIIMM Ta MEHII COKOBUTUM Y 3B’SI3KYy i3 BTPATOI0 BHYTPIUIHbOKIITMHHOI pimyuu. [ocmimKkeHHsS Mae Ha MeTi
BU3HAUEHHS BIUIMBY QPYKTOBO-STIJHMUX CKIANOBUX 0aJb3aMiYHOTO OITY Ha OPTaHOJENTUYHI, CTPYKTYPHO-MeXaHiuHi
MOKa3HMKM Ta 3MiHM piBHS pH M’sicHOoro HamiBdabpmkaTy. YV CTaTTi MpeACTaBAeHO Pe3yJbTaTH BIUIMBY Pi3HUX BUIIB
6a71b3aMiYHOTO OITY Ha IMOKa3HMKY SIKOCTi M’SICHUX HariB(abpukariB. BUKOpUCTOBYBaIM 5 pPi3HOBUZIB 6a/Ib3aMiyHOTO
OIITY: TOPOOMHOBMIA, O3KMHOBMIT, CMOPOIMHOBMIA, TPaHATOBMI1 Ta BUHOTpagHMI1. Ha repiiiomMy eTari focC/IiaskeHb BU3HAYAIA
BeuKuHy pH y 3paskax 6ajb3aMiuHOrO OITY 3 GPYKTOBO-SATiAHOI cMpoBUHY. [TOJaNbIIMM €TATIOM JOCTiIKEeHHS 6YJ10
BM3HAUEHHS BIUIMBY 6aJIb3aMiYyHOTO OIITY Ha CTPYKTYPHO-MeXaHiuHi MOKasHMUKY, pH Ta OpraHo/enTUYHI XapaKTepUCTUKA
M’sica mig yac 7 mHiB 36epiraHHs HamiBpaObpuKaTiB i3 M’sica CBMHMHM, SKi iH'€KTyBa/IM 5 BUAaMy 6ab3aMiuHOTO OLITY
y KinbkocTi 15 % mo Macu m’sica. 3pa3Ky M’sica OLIiHIOBa/IM 3a 30BHIIIHIM BUIJISIIOM, BUIJISIAOM Ha po3pisi, apoMaTom,
KOJIbOPOM, KOHCMCTEHI[I€I0 Ta COKOBUTICTIO. BM3HAUeHHS MeHeTpaliifHoi HampyruM B 3pa3kax IPOBOLMIM MeTOLOM
BUMIpIOBaHHI IMMOVHM 3aHYPEHHS CTAaHAAPTHOI TOJKM B KOXHOMY JOCTiIKYBaHOMY M SICHOMY MapMHOBAHOTO
HamiBpabpuKaTy Ta KOHTPOJbHOMY 3pa3Ky 3 M’sica CBMHUHMU. [TinTBepaskeHO, 110 BUKOPUCTAHHS 6aab3aMiqHOTO OLITY
3 TOpO6GMHM, YOPHOI CMOPOAMHY Ta rpaHATy 3HAUHO BIUIMBAIOTh Ha KOHCUCTEHIIiI0 M’saca, pobisun ii 6ibIl HiXKHOIO.
XapuoBi KMCIOTH, TIPM B3a€EMO/Iii 3 KOMIIOHEHTaMM CMPOBMHM, BIUIMBAIOTh HA CMaK i apoMaT, Y4aCTKOBO PO3IIEILIIOITh
6iKM i XXMpH, IO POOUTH Fioro Ginbiml M’SIKMM i cMayHMM. BcTaHOoB/IeHO, 0 Y M’SicHI HamiBdabpukaT 3i CBUHUHU
i Jielo 6a7b3aMivyHOrO OITY SIK OJHOTO 3 KOMITIOHEHTIB MapuHamy, 3HVDKYETbCSI piBeHb pH, 10 MOJOBXKYE TEPMiHM
36epiraHHs Ta 3amobirae po3BUTKY GakTepiit. OpraHoOMEeNTUYHI XapaKTePUCTUKU Ta CMaKO-apOMAaTUYHi BIACTUBOCTI
HamiBGabpuKaTy MOKPAIyIOThCS, 30BHIlIHi BUIISA cTae MpuBabauBimmm. OTpuMaHi pe3ynbTaTu MOCTiIKeHb
JI03BOJISITh ITPOIOBKUTH TepMiHM 36epiranHs, 36araTuTy 6i0J0riYHO-aKTUBHUMM PEUOBMHAMM Ta MOKPAIIUTHU CIIOKUBYI
BJIACTMBOCTi HamiBdabpukraty
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