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Abstract

Modern approaches to the development of high-quality pickled game semi-finished products are based on a deep
understanding of the chemical and biochemical processes that occur during pickling. The use of vegetable ingredients
with a high content of organic acids, such as kiwi, in the technology of marinating game meat allows to significantly
improve the structural, mechanical and taste qualities of the finished products. Studies have shown that optimal
results are achieved when marinating wild boar meat for 24-27 hours using a marinade containing 20-30 %
kiwifruit. This concentration is able to ensure the maximum quality and profitability of meat semi-finished products,
as indicated by the results of the product yield study after pickling, heat treatment and organoleptic evaluation. The
conducted structural and mechanical studies testify to the effectiveness of the developed marinades for improving
the texture and juiciness of game meat, as well as emphasizing its unique flavor and aroma profile. It has been studied
that the use of fermented pickles from cucumbers and cabbage as marinades for small pieces of semi-finished
products from wild boar meat leads to high yields of finished products after heat treatment, which emphasizes their
economic suitability for commercial production. Conducted research on the content of essential amino acids in the
developed products showed a high balance of marinated semi-finished products from wild boar meat, and proved
that a successful selection of components for marinating meat can positively affect the biological value of finished
products. Thus, modern pickling methods, including the use of natural enzymes and organic acids, make it possible
to create high-quality, safe and economically competitive pickled game semi-finished products. This opens up new
opportunities for producers of meat products, contributing to the expansion of the assortment and satisfaction of the
growing needs of consumers for healthy and organoleptically high-quality food.
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KPA®TOBI TEXHOJIOTTI MAPUHYBAHHA HANNIB®ABPUKATIB 3 M’AICA IUKHUX
TBAPHUH - IOTEHLIAJI PUHKY OPTAHIYHUX MPOAYKTIB B YKPAIHI
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AHoTalis

CyyacHi nigxoau A0 po3poGKU BUCOKOSIKICHUX MapUHOBAaHUX HaniBPa6puKaTiB 3 AUYMHU 6a3yl0ThbCA Ha PO3yMiHHI
xiMiyHMX Ta G6ioxXiMiYHHMX mpoueciB, W0 BiAGYBalOTbCS MiJ 4Yac MapuHyBaHHA. BUKOpPHUCTaHHS POCIMHHHUX
IHrpeAi€HTIiB 3 BUCOKUM BMICTOM OpraHiyHMX KHUCJOT, TaKHX K KiBi, y TexHoJsiorii MapuHyBaHHs M’'sica JMYMHU
JA03B0JISIE CyTTEBO NOKPALIUTH CTPYKTYPHO-MeXaHiYHi Ta CMaKOBi IKOCTi rOTOBUX BUPOGiB. ONTUMAaJ/IbHI pe3y/ibTaTH
AOCATATHCA B X0/1 MAapMHYBaHHA M'Aca AUKOro KaGaHa NpoTAroMm 24-27 rojuH 3 BUKOPUCTAaHHAM MapHHaAy, 0
MictuTh 20-30 % KiBi, Ha 1[0 BKa3yI0Th pe3yJbTaTH AOC/IiJKeHHs] BUX0AY NPOAYKTY Mic/IA MapUHYBaHHS, TepMi4HOI
06GpPOGKH Ta OPraHOJIENTUYHOI OI[iHKU. CTPYKTypHO-MeXaHi4yHi JocaiJKeHHs cBig4aTh Npo epeKTUBHICTb po3po6-
JIeHMX MapuHaJiB /JJifd NOKpalleHHs TeKCTypHM Ta COKOBHUTOCTI M'sica AMYMHH, a TAKOX HNiAKpecJeHHs HOro
YHIKa/IbHOTO CMaKO-apoMaTU4HOro npodino. BukopucraHHd ¢pepMeHTOBAaHUX PO3COJiB 3 OripkKiB Ta KamycTH B
AKOCTi MapUHa/iB [ APiGHOMIMATKOBUX HaniBpaGpUKaTIB 3 M'sica AUKOr0 KaGaHa 3yMOBJIIOE BUCOKi NOKa3HUKU
BUXO0/ly TOTOBMX BUPOGIB Mmic/isl TENJIOBOI 06POGKH, 0 MiJKpecaI0€ iX eKOHOMIYHY NPUAATHICTD /I KOMepLiiiHOro
BUPOGHMITBA. JocCaif)KeHHsA BMiCTy He3aMiHHHUX aMiHOKHCJOT y PO3p0G6JieHMX NPOAYKTAaX MNOKa3aJu BHCOKY
36a/IaHCOBAHICTh MapHMHOBaHMX HamiBpaGpUKaTiB 3 M’sica AUKOro KaGaHa Ta /JOBeJHd, W0 BJaJui niaGip
KOMIIOHEHTIB AJI1 MapUMHYBaHHA M’'sica 3/JaTeH NO3UTHBHO BIVIMHYTH Ha 6ioJIoriyHy IiHHICTh TOTOBUX BUPOGIB.
KirouoBi csioBa: opraHiyHi KUC/IOTH; KiBi; MAapHUHYBaHHS; M’sICO JUKOTO KabaHa; AOC/iAHI 3pa3ky; HaniBGabpUKaTH, KICTb.
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Introduction

One of the most promising directions for
expanding the range of meat products is the
production of semi-finished products, which is
dynamically developing in the conditions of the
modern rhythm of life. An analysis of the world
food structure shows a stable increase in the
consumption of semi-finished products and fast
food, among which marinated meat products
occupy the first positions in the market [1]. A wide
range of semi-finished products allows rational
use of raw materials, fully satisfying the
purchasing demand of various social strata of the
population. The production of small pieces of
semi-finished meat requires the solution of issues
related to implementation, extension of shelf life
and provision of stable indicators of their quality
during storage [2].

The use of marinades gives traditional meat
products a unique taste and aroma, making ready-
made dishes more attractive to consumers, which
allows creating various taste profiles thanks to the
expansion of marinade technologies and
marinating methods [3]. Marinating inevitably
contributes to the preservation of meat quality,
helps to ensure its juiciness and attractive texture
for the consumer during long-term storage,
slowing down microbial spoilage due to the
content of natural preservatives, spices and
organic acids [4].

Currently, in the meat sector of the food
industry, there is a decrease in the production of
meat from farm animals. This phenomenon is
associated with the reduction of the livestock of
large and small cattle, as well as pigs. Additional
factors are the high cost of meat and meat
products and the growing distrust of consumers in
products obtained from industrially raised
animals [5]. Consumers are raising concerns about
the use of various chemical additives, antibiotics,
growth promoters and hormones in livestock feed.
This leads to an increase in demand for alternative
sources of protein, such as plant-based meat
substitutes and game meat products, and also
stimulates the development of natural and organic
farming methods [6].

Traditionally, in most countries of the world,
meat products are made from beef, pork and
poultry. However, this raw material is often
inferior to the meat of wild animals, which has
always been considered a healthy and chemically
complete food. Wild animals eat natural food and
instinctively choose the most necessary and useful
of them. Many plants contain essential substances
that accumulate in the meat of wild animals,

enriching it with vitamins and minerals. In
addition, wild animals live at a considerable
distance from industrial zones and lead a mobile
lifestyle, which positively affects the consistency
of their meat - it is dense and contains a small
amount of fat. Due to these factors, the meat of
wild animals has high nutritional and dietary
properties, which makes it a valuable source of
protein for a healthy diet [7].

Analysis of livestock in Ukraine reflects
complex dynamics and trends in the country's
agriculture. At the end of the last decade, there
was a significant decrease in the resources of
traditional animal husbandry. In recent years,
statistical data show that the number of wild
animals in Ukraine shows a progressive increase.
This mostly applies to hunting species, mainly
wild boars. In Ukraine, wild boars were common
inhabitants of the forests of Volhynia and Podillia
as early as the 1930s. Currently, they are most
common in the lowland areas of Western Ukraine,
in particular in Zakarpattia, Chernivtsi, Lviv, and
Ternopil regions. In the Odesa region, wild boars
live in the floodplains of the Dnieper, and in
smaller numbers they are also found in the
Zhytomyr, Kirovohrad, Kyiv, Poltava, Cherkasy,
and Sumy regions, which determines the
feasibility of choosing this type of meat for further
research.

The expansion of the assortment of marinated
game semi-finished products corresponds to the
modern trends of rational nutrition and the
growing demand for natural products. Today, a
wide range of new types of marinades, methods of
their application, as well as ready-to-cook pickled
semi-finished products are available on the world
and Ukrainian markets. However, there is a need
for further development of pickling technologies,
aimed at extending the shelf life of products,
increasing their output and improving
organoleptic and technological characteristics.
The development of new marinades will help
increase the quality and competitiveness of meat
products on the market, meeting the demands of
modern  consumers and meeting their
expectations regarding the quality and safety of
food products, both from traditional meat raw
materials and from wild animal meat [8].

It is common knowledge that the composition
of the marinade necessarily includes organic
acids. Among food acids, acetic acid is the most
well-known in the technology of meat products
[9]. However, recently, studies on the use of food
acids contained in vegetable and animal raw
materials have become widespread [10]. This
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makes it possible to improve the pickling
technology with the expansion of the range of
pickled semi-finished products. The use of various
organic acids, such as lactic, apple, lemon, wine,
amber allows to improve the taste and sensory
characteristics of products and to provide more
variety in the choice of taste profiles of meat
products [11]. These innovations contribute to
meeting the needs of various categories of
consumers, in particular those who are looking for
convenient ways to prepare food with a large
assortment of varieties, without losing the quality
of ready meals and products.

The first marinades appeared in Ancient Rome
and consisted of sea water, in which meat, fish and
game were soaked to soften or add flavor. In
Southern Europe, where winemaking was
developed, vinegar from sour wine was used
instead of salt. Various national cuisines,
especially French and Eastern, have created
complex marinades using spices: pepper, onion,
garlic, cloves and cinnamon. Today there are
hundreds of recipes for marinades, which are
divided into two categories: for preparing meat,
poultry and game before heat treatment and for
fish, vegetables and mushrooms [12].

Marinating has been used in the meat industry
for many decades, but this process is constantly
being improved through careful selection of
marinade ingredients, optimization of process
control, and the introduction of modern
technological approaches to improve the final
quality characteristics of meat products. The use
of the latest methods allows you to significantly
preserve the useful properties of meat, improve its
taste, texture and aroma, as well as extend the
shelf life without loss of quality [13].

The use of fruit and berry crops in marinating
meat is an innovative approach that opens up new
opportunities for expanding the technology and
assortment of high-quality meat products [14].
Thanks to the natural acidity of fruits and berries,
marinades based on them effectively soften meat,
preserving its juiciness and tenderness [15]. Such
marinades expand the segment of healthy and
natural food products, thanks to the content of a
wide range of vitamins, minerals, phenolic
compounds and antioxidants in the composition of
fruit and berry raw materials [16]. Plant
exogenous proteolytic enzymes, such as papain,
bromelain and ficin, play a key role in the process
of meat softening, which is extremely important in
the production of game semi-finished products.
Differences in the quality of ready-made
marinated semi-finished products from different

types of meat arise from the quantitative and
qualitative variety of enzyme types in the selected
fruit and berry raw materials [17]. For example,
papain, one of the most common plant enzymes, is
capable of actively cleaving both myofibrillar and
connective tissue proteins, which allows for
effective meat softening [18]. On the other hand,
bromelain exhibits a more pronounced hydrolytic
activity on collagen, which makes it especially
useful for softening tough meat, such as game,
improving its texture, taste, as well as methods
and terms of heat treatment [19].

In addition, the introduction of the latest
technologies in marinating meat includes the use
of brines from fermented products, such as
pickled cabbage and cucumbers. This approach
not only gives the meat unique taste properties,
but also provides numerous benefits for the health
of consumers. Fermented products, thanks to the
process of natural fermentation, are enriched with
useful bacteria that support the health of intestinal
microflora, increase immunity and promote better
assimilation of nutrients [20]. For the meat
processing industry, the use of such brines is an
economically beneficial method of extending the
shelflife of meat semi-finished products, replacing
artificial preservatives or more expensive raw
materials for pickling with brines, which are
actually secondary products of processing
vegetable raw materials - however, in the long-
term fermentation process, natural enzymes and
acids accumulate , which have unconditional
prospects for their use as natural preservatives in
the technology of meat products [21]. Thus, the
introduction of this raw material into the recipes
of marinades for meat products corresponds to
modern trends in healthy nutrition and trends in
sustainable, waste-free production [22].

Research material and methods

The development of the technology of
marinated semi-finished products from wild boar
meat required a new methodical approach to the
study of not only the finished product, but also the
raw materials. A comprehensive study of various
pickling mixtures and pickled semi-finished
products from wild boar meat allowed us to
formulate an experimentally based idea about the
formation of physico-chemical and functional-
technological properties of the product.

Based on a systematic analytical approach,
native raw materials for marinades were selected,
as a result of which the optimal concentration of
marinade components, meat: marinade ratio,
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duration of the marinating process
determined.

During the research, the following methods
were used: generally accepted, organoleptic,
physico-chemical, experimental-statistical,
analytical.

For the production of experimental samples of
marinated semi-finished products from wild boar
meat, the marinade was prepared according to the
selected recipes and the meat was kept in the
marinade for 3-72 hours. The resulting pickled
semi-finished products were used for further
research. The finished samples were compared
with the control sample «Shashlyk extra»
according to «GOST 52675 - 2006 Semi-finished
meat and meat-containing products», according to
organoleptic, physico-chemical and structural-
mechanical indicators.

The selection of samples of marinated semi-
finished products from wild boar meat for further
research and their preparation for analysis was

were

carried out in accordance with the requirements
of DSTU 4823:2007 «Meat products. Organoleptic
assessment of quality indicators».

Results and their discussion

Marinating wild boar meat is an important
stage in the process of making this delicacy. Wild
boar has a specific taste and texture, which, with
classic cooking methods, can be significantly
different from the pork used by the general public
[23]. Thus, a properly selected marinade not only
helps to soften the meat, but also enriches it with
unique taste and aroma properties. Pickling helps
to neutralize the peculiar taste of game (natural
bitterness) and the specific characteristic smell of
game, giving meat products a touch of
sophistication, thereby attracting consumers [24].
A well-chosen set of ingredients in the marinade
helps reveal the best taste qualities of wild boar
meat, emphasizing the uniqueness of this delicacy
among traditional types of meat [25] (Fig. 1).

Selection of marinades for the production of

GO
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(50%:50%)
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cucumbers
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Pickled
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Fig. 1. Selection of components for marinating semi-finished products from wild boar meat

After the preparation of marinades according
to the given recipes for the further production of
semi-finished products from game, the initial
acidity of the selected marinade mixtures was
investigated (Fig. 2). According to the obtained
data, it can be seen that the highest acidity is

characteristic of sample Ne7 (pickle-based
marinade from cucumbers), other marinades had
identical pH values, at the level of 3.2-3.7. The
lowest acidity is characteristic of the control
sample - a marinade made according to a
traditional recipe using acetic acid.

4.45

w & un

\S]

Ne4

Ne5 Ne6 Ne7

E pH marinades

Fig. 2. Initial acidity of marinades before the start of marinating meat
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Selection of the optimal ratio of wild boar meat
and marinade is an important stage for achieving
the best taste and structural and mechanical
properties of the finished product. That is why, in
the course of the study, a comparison of meat
semi-finished products marinated according to

different ratios of meat: marinade was carried out.
The obtained results (Table 1) prove thatthe 1:1
ratio is the best, so we choose it for the
development of marinated semi-finished products
from wild boar meat.

Table 1

Determination of the optimal ratio for marinating meat

Meat : marinade

Characteristic

It is impractical, since the marinade covers only the surface of the product and does not give the

1:01 desired effect
1:025 It is impractical, since the marinade covers the lower part of the product, which does not give the
’ desired effect
1:05 It is impractical, since the marinade covers half of the product, which does not give the desired
o effect
It is impractical, since the marinade does not completely cover the product, which does not give
1:0,75 :
the desired effect
1:1 It is appropriate, since the marinade completely covers the product, which ensures uniform
) diffusion of the components of the pickling mixture into the product
1:2 It is impractical, as it excessively covers the product and leads to an increase in the cost of the

product

At the next stage of the research, eight samples of pickled semi-finished products were developed

(Fig. 3), using the selected pickling mixtures.

Acceptance and quality control of raw materials

Preparation of raw materials for production

v Marinade

Cutting meat (30...40 g)

Pickling (at t = 0...4°C, 6...24 hours)

Cooling (to t = 8°C in the center of meat)

Semi-finished product quality control

Storage (at t = 0...8°C, up to 48 hours)

Fig. 3. Technological scheme of production of marinated meat semi-finished products

Determining the structural and mechanical
characteristics of marinated game semi-finished
products is an extremely important stage in
ensuring the quality indicators of the finished
product. Wild boar meat has unique properties
that require careful analysis and control.
Structural and mechanical assessment allows to
determine the optimal marinating parameters
that affect the texture, tenderness and juiciness of
the meat. This not only helps to create a product
with attractive organoleptic properties, but also
ensures its safety and long shelf life.

All samples were marinated for 3 hours,
according to the classic technology. The analysis
was carried out both immediately after the end of
pickling and after heat treatment. This made it

possible to assess changes in the structural-
mechanical and organoleptic properties of meat,
to ensure the complex effect of marinating on the
final quality of the product.

The duration of marinating can significantly
change the weight of meat due to the absorption of
liquid and its loss during heat treatment. We
conducted a study of the yield of semi-finished
products depending on the exposure time in the
marinade (Fig. 4). Determining the optimal
exposure time will help to find a balance between
achieving the desired taste and texture
characteristics and minimizing losses, which is
important to ensure high quality of the finished
product and profitability of production.
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==@==N21 (control) 105.2 105.6
Ne2 (100 % kiwi) 109.7 109.9
Ne3 (50% kiwi : 50% whey) 1128 113.7
==@==No4 (50% kiwi : 50% water) 109.9 110.7
——g==N25 (20% kiwi : 80% water) 105.4 105.9
==@==N26 (50% kiwi : 50% apple) 108.7 1121
= N27 (100% pickled cucumbers) 102.4 102.7
==@==N28 (100 % pickled cabbage) 105.6 106.3

9 hours 12 hours 24 hours 30 hours 36 hours 48 hours

109.6 110 110.8 1119 113.1 115.6
120.7 1211 121.8 1234 125.1 127.3
127.5 1283 1295 1339 138.6 139.9
130.3 1309 132.7 1384 141.2 142.6
106.3 107.1 109.4 1115 116.4 123.1
110.4 1109 112.2 1138 1153 117.4
102.9 103.2 104.1 104.9 108.2 1185
107.2 108.2 1104 112.6 115.1 122

Fig. 4. Yield of semi-finished products depending on the exposure time in the marinade, %

It can be seen from the presented data that the
highest yield of semi-finished products was
observed when marinating meat in the following
ratios: 50 % kiwi and 50 % water (sample Ne4),
50 % kiwi and 50 % whey (sample N23), 100 %
kiwi (sample Ne2), as well as 20 % kiwi and 80 %
water (sample N25). These combinations ensured
optimal absorption of the marinade by the meat,
which contributed to an increase in the yield of the
product.

5.5

At the next stage, a study was conducted to
determine the acidity (pH value) of marinades and
marinated game meat semi-finished products
(Fig. 5, Fig. 6). Measuring pH allows you to assess
the level of acidity, which affects the marinating
process, in particular, the softening of meat, its
saturation with flavor and aromatic substances
from the marinade, and the reduction of microbial
contamination during the storage of marinated
semi-finished products.

3
7
2.5

initial 3 hours 6 hours
value
==@==N2] (control)

Ne3 (50% kiwi : 50% whey)

==g==No5 (20% kiwi : 80% water)
=—e—No7 (100% pickled cucumbers)

9 hours 12 hours 24 hours 30 hours 36 hours 48 hours

Ne2 (100 % kiwi)

==@==No4 (50% kiwi : 50% water)

==g==Na6 (50% kiwi: 50% apple)

==8==Ne8 (100 % pickled cabbage)

Fig. 5. Change in the pH of the marinade as a result of the marinating time
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4.2
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=—g== 21 (control)
Ne3 (50% kiwi : 50% whey)
g 25 (2094 kiwi : B0% water)

—a— N27 (100% pickled cucumbers)

24 hours 48 hours

Ne2 (100 % kiwi)
e 24 (50% kiwi : 50% water)
s W26 (50% kiwi : 50% apple)
g N2 (100 % pickled cabbage)

Fig.6. Change in the pH of wild boar meat during pickling

The obtained results indicate that the acidic
environment, characteristic of all marinades,
gradually changes to a more neutral one during
the aging process with meat. This is explained by
the diffusion exchange between the moisture
contained in the meat and the marinade. Such an
exchange is confirmed by a decrease in the pH
level of the meat compared to the initial values.
This process provides a more balanced acidity in

wild boar meat

Ne8 (100 % pickled cabbage)
Ne7 (100% pickled cucumbers)
Ne6 (50% kiwi : 50% apple)
Ne5 (20% kiwi : 80% water)
Ne4 (509% kiwi: 50% water)
Ne3 (50% kiwi : 50% whey)
Ne22 (100 % kiwi)

Ne1 (control)

0 500

the finished product, which contributes to the
desired taste and texture characteristics.

The next stage was a study on the ultimate
shear stress of marinated semi-finished products
from wild boar meat (Fig. 7). This made it possible
to determine how pickling affects the mechanical
properties of meat, in particular, its strength and
ability to deform.

m——] 888.9
1466.5
—— ] 645.9
1 621.3
—— 12979
979.2
e 1101.5
s 11406.8
1487.2

1500

1000 2000

Fig. 7. The value of the ultimate shear stress for pickled semi-finished products, Pa

Ultimate shear stress characterizes the
consistency of the product and the strength of the
structure, marinating the meat for 48 hours gives
the semi-finished product juiciness and
tenderness, which proves the feasibility of
marinating. In a marinade with a proportion of
50 % kiwi and 50 % water (sample Ne4), the meat
becomes twice as tender compared to
unmarinated meat and 35 % tenderer than the
control sample. In addition, marinades in ratios of
50 % kiwi and 50 % whey (sample Ne3) and 20 %
kiwi and 80 % water (sample N25) showed a high
softening effect.

The next step was to conduct research on how
different marinades and marinating conditions
affect the yield of the product after cooking, since
the yield of the finished product is an important
indicator that reflects the effectiveness of
marinating and the ability of meat to retain
moisture and volume during heat treatment. The
results of the study showed that the best yield of
semi-finished products after heat treatment is
characteristic of samples of kebabs marinated in
pickles made of cucumbers and cabbage. This
indicates the positive effect of enzymes on the
preservation of moisture in meat during
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marinating, thereby obtaining a juicy product
after cooking.

After that, an organoleptic evaluation of the
prepared samples of marinated semi-finished
products from wild boar meat was carried out

Appearance
45"

Consistence y&=3 Taste

Color

e———No1 (control)
——Ne2 (100 % kiwi)

Ne3 (50% kiwi : 50% whey)
=—No4 (50% kiwi : 50% water)

(according to DSTU 4823:2007). As part of the
study, the appearance, consistency, color, taste
and aroma of the finished product were evaluated
in order to find out its general suitability for
consumption and sale (Fig. 8).

Appearance
5

Consistence

Aroma

=—No5 (20% kiwi : 80% water)
= No6 (50% kiwi : 50% apple)
e=—=No7 (100% pickled cucumbers)
= N28 (100 % pickled cabbage)

Fig. 8. Indicators of organoleptic evaluation of experimental samples

According to the results of the organoleptic
evaluation, samples N23, 4 and 5, which contain
kiwi in proportions of 50 % and 20 %, were the
best. These studies confirmed that the meat, which
was treated with marinades with the addition of
kiwi juice or puree, has the most optimal quality
characteristics. Thus, further research was
conducted using a marinade that included kiwi
both in boiled and fresh form.

Different varieties of kiwi were used to make
marinades, including Actinidia grown in Crimea,
Spain and Chile, as these species are available for
purchase and use within Ukraine. For a detailed
study of the effect of these marinades on
organoleptic and structural-mechanical
indicators, wild boar meat was marinated using
kiwifruit of different ripeness. Research results
have shown that the ripe kiwi has the best
properties for softening meat, which is especially
important when making semi-finished game
products. This confirmed the effectiveness of ripe
kiwifruit in improving the texture and taste of wild
boar meat products.

The optimal pickling time was established
based on the results of organoleptic and

structural-mechanical assessment of pickled
semi-finished products and products after heat
treatment. The study included exposures lasting 3,
6,21, 24,27, 48 and 72 hours from the moment of
pickling (Fig. 9). These data made it possible to
determine the optimal time required to achieve
the best quality and taste characteristics of the
finished product after heat treatment.

According to the graph, it can be seen that the
best indicators of the yield of finished products
were observed after 24-27 hours of marinating,
and according to the organoleptic evaluation,
sample Ne3, which contains a marinade of 20 %
kiwi and 80 % water, was the best. The highest
product yield was recorded for the control sample
and the sample with heat-treated kiwi, which
were 69 % and 65 %, respectively.

Next, the ultimate shear stresses were
determined for marinated semi-finished products
and ready-to-eat kebabs from wild boar meat,
comparing the effect of marinating time on the
structural and mechanical properties of the
products (Fig. 10, Fig. 11, Fig. 12).
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[t can be seen from the figure that the ultimate
shear stress of semi-finished products gradually
decreases with increasing duration of exposure to
the components of the pickling mixture. The most
pronounced softening effect is observed in
samples that were marinated in a marinade with a
ratio of 50 % kiwi and 50 % whey (sample N23), as

well as with a marinade in which 20 % of the kiwi
was pre-heated, and the rest consisted of water.
According to the general results of the study,
the optimal concentration of kiwi in the pickling
mixture for semi-finished products from wild boar
meat was determined, the results are shown in

Table 2.
Table 2

Determining the optimal concentration of kiwifruit for marinating small pieces of meat semi-finished products

Kiwi concentration in Yield of the product after

Characteristics of the finished product

the marinade,% pickling
10 108.8 The pickling effect is not pronounced enough
20 111.8 The pickling effect is sufficient, the product is tender and soft
30 112.2 The pickling effect is sufficient
The marinating effect is sufficient, but the meat has a slight
50 113.2 :
flouriness
100 1218 The effect of marinating is too pronounced - the meat has a mealy

texture

According to organoleptic indicators, the best
results were observed in samples with kiwi
content in the marinade at the level of 20-30 %.
Since one of the main goals was to reduce costs
and maximize the yield of the finished product,
studies have shown that the most appropriate
concentration of kiwi for marinating small pieces
of semi-finished meat is 20 % of both fresh kiwi
and cooked puree.

Since the main component of meat products is
protein, and its quality is determined by the
balance of the amino acid composition, we
therefore conducted a study of the amino acid rate
(the content of essential amino acids in the
product) for samples with the best organoleptic
indicators (table 3).

Table 3
The content of essential amino acids in experimental samples of marinated semi-finished products from wild boar
meat
FAO/WHO Sample Ne1 (control) Sample Ne3 (50% kiwi:  Sample Ne5 (20% kiwi :
Amino acid g/100 g of 50% whey) 80% water)
protein Amino acid Amino acid Amino acid
(2011) 8/100g rate, % 8/1008 rate 8/100g rate
Valine 4.0 3.64 91.0 3.74 93.5 3.70 92.5
Isoleucine 3.0 3.84 128.0 3.93 131.0 3.90 130.0
Leucine 6.1 6.48 106.2 6.61 108.4 6.54 107.2
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Continue from Table 3

Lysine 4.8 5.92 123.4 6.05 126.1 5.98 124.6
Methionine+ cystine 2.3 1.77 77.0 1.85 80.4 1.82 79.1
Threonine 2.5 417 166.8 4.27 170.8 4.22 168.8
Tryptophan 1.0 1.03 103.0 1.07 107.0 1.05 105.0
Phenylalanine+ tyrosine 41 2.71 66.1 2.83 69.0 2.79 68.1
Biological value, % 87.4 87.3 87.4
Coefficient of 1mbala¥1§e of amino acid 62.2 63.2 63.1
composition
Coefficient of 1mbala¥1§e of amino acid 12.6 127 126
composition
Index of essential amino acids 1.04 1.07 1.05

The results of the study of the amino acid
composition of the developed wild boar meat
products showed that the research samples have a
high biological value and balance of essential
amino acids in comparison with the protein
standard according to FAO/WHO (2011). Among
the pickled semi-finished products, sample Ne3
(50 % kiwi : 50 % whey) has the highest values,
since the amino acids contained in the milk whey
additionally affected the general indicators of
protein balance. Thus, the results prove that
marinated semi-finished products from wild boar
meat are high-value products, both in terms of
organoleptic and structural-mechanical
indicators, respectively, in terms of biological
value - in terms of the content of essential amino
acids.

One of the criteria for evaluating the quality of
food products is the microbiological state of the
product, that is, the presence of general and
pathogenic microflora. Studies of the developed
marinated semi-finished products from wild boar
meat have shown that when the control and
experimental samples are stored at a temperature
of 0-8°C, for 24-48 hours, the microbiological
indicators correspond to the norm and indicate
the safety of using the manufactured meat
products.

Conclusions

Marinating has been used in the meat industry
for many decades, but this process is constantly
being improved due to the careful selection of
ingredients for the preparation of the marinade,
optimization of process control and the
introduction of modern technological approaches
to improve the quality characteristics of the final
meat products. The use of the latest methods
allows you to preserve more useful properties of
meat, improve its taste, texture and aroma, as well
as extend the shelflife without losing quality. Wild
animals eat natural feed rich in useful substances
that accumulate in their meat, enriching it with

vitamins and minerals. In addition, they live far
from industrial zones and lead an active lifestyle,
which positively affects the consistency of their
meat, which is dense and contains a small amount
of fat. Due to these factors, the meat of wild
animals has high nutritional and dietary
properties, which makes it a valuable source of
protein for a healthy diet.

The use of vegetable ingredients with a high
content of organic acids, such as kiwi, in the
technology of marinating game meat, allows you
to significantly improve the textural and taste
qualities of the finished products. Conducted
studies indicate that optimal results are achieved
when marinating wild boar meat for 24-27 hours
using a marinade containing 20-30 % kiwi.

According to the structural and mechanical
indicators, the appropriateness and effectiveness
of the developed pickling mixtures have been
established, which improve the texture,
tenderness, juiciness, giving piquancy to wild boar
meat, emphasizing its unique taste and aroma
profile. The use of fermented pickles from
cucumbers and cabbage as marinades for small
pieces of semi-finished products from wild boar
meat is characterized by higher than other
pickling mixtures, indicators of the yield of
finished products after heat treatment, which
emphasizes their economic feasibility for
commercial production in the food industry or
restaurant production. Analysis of the content of
essential amino acids in the developed products
showed a high protein balance of marinated semi-
finished products from wild boar meat, confirming
that well-chosen pickling components have a
positive effect on the biological value of the
finished products. In addition, the marinades
developed during the research have further
prospects for their use in the technology of
marinating meat of other species of wild animals,
for example, rabbits, venison, roe deer, etc. This
can become a strong basis for the expansion of the
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market for game meat products, which today are
very popular between the foreign consumers,
thanks to their unique taste and desire for organic.
The results of the obtained studies prove that
modern pickling methods, the use of organic acids
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