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Abstract

The aim of the work was to theoretically substantiate and experimentally establish the influence of the marinating
process of small pieces of semi-finished products from animal meat of various species using different methods of
heat treatment on a complex of technological, microbiological and organoleptic indicators of the quality of the
finished product. The aim of the work was to theoretically justify and experimentally establish the influence of the
marinating process of small pieces of semi-finished products from animal meat of various species with the use of
various methods of heat treatment on a complex of technological, microbiological and organoleptic indicators of the
quality of finished products. To achieve the goal, the task was set: to analyze the chemical composition of the meat
of wild animals in comparison with the traditional meat of agricultural animals; choose raw materials for making
marinades, determine physico-chemical and functional-technological indicators of small semi-finished products
after marinating; to study the effect of heat treatment on the quality of ready-made small semi-finished products, to
determine the safety indicators of semi-finished products during storage. The main goal of the research was to
improve the production technology of small semi-finished products from wild boar meat; choose raw materials for
making marinades that soften meat; to determine the physico-chemical and functional-technological indicators of
semi-finished products; to investigate the impact of the possibility of using different methods of heat treatment in
the technology of marinated semi-finished products from traditional raw materials of beef and pork meat in
comparison with the meat of wild animals; set processing modes; to determine the safety indicators of the
developed small semi-finished products in the storage process. Analytical and experimental methods of analysis
were used to conduct research: organoleptic, physico-chemical, functional-technological, microbiological and
instrumental with the use of modern computer technology equipment. In the work, the chemical composition and
functional and technological indicators of wild boar meat were investigated in comparison with traditional raw
materials and its advantages were established, raw materials were selected for the production of marinades; the
physico-chemical and functional-technological indicators of semi-finished products are determined; the influence
of the main methods of heat treatment on the quality of finished products is studied. Based on the analysis and
generalization of theoretical data, the results of comprehensive research, it was established that in terms of
chemical composition and functional and technological properties, wild boar meat is superior to farm animal meat.
The best organoleptic characteristics of the finished product were obtained on the basis of successfully selected
optimal recipes of the marinade, due to which certain properties (taste, color, aroma) were given to small-sized
semi-finished products. The main task of the technology is the maximum preservation of valuable components of
raw materials while bringing the product to culinary readiness, during the research it was found that the best result
was obtained when processing small-sized semi-finished products in a combi oven at t = 220-260°C, ¢=15% for
8-10 minutes. According to the results of the conducted research, microbiological stability was established - the
conditions for the growth of beneficial microflora and its influence on the ripening processes due to the organic
acids of the marinades - increased stability of the small semi-finished product, which ensures the preservation of
the product quality for 15 days in vacuum packaging.

Key words: wild boar meat, venison; beef; pork; semi-finished products; marinade; heat treatment; quality of food products.
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AHoTania

MeTo10 po60TH Gy/10 TEOPETUYHO OGI'PYHTYBAaTH Ta eKCllepMMEHTA/IbHO BCTAHOBUTH BIVIUB NpoLieCy MapHMHYBaHHA
Api6HOmMMAaTKOBUX HaniB¢aGpUKaTiB 3 M’sica TBAPUH Pi3HUX BU/IiB 3 BUKOPUCTAaHHAM Pi3HMX CIOCOGIB TepMiUyHOro
06p0G/IAHHA Ha KOMILJIEKC TEXHOJIOTIYHUX, MiKp06io/IOTiYHUX Ta OpPraHoJIENTUYHUX NMOKA3HUKIB AKOCTi rOTOBOTO
npoAyKTy. OCHOBHOI0O METOI0 NpHM NpOBeJeHHi AOoCHifKeHb 6Gy/0 YAOCKOHAJMTH TEXHOJIOTil0 BHPOGHMITBA
JApiGHOMMATKOBUX HaniBaGpHUKaTiB 3 M’sica AMKOro KabaHa; mifi6paTH CHPOBHHY AJid BUTOTOBJIEHHA MapUHaAiB,
0 MNOM'SKIIYITb M'ACO; BH3HAaYUTH ¢i3uKo-XiMiyHi Ta  (QYHKIiOHAJTBbHO-TEXHOJIOTIYHI NMOKAa3HUKHU
HaniBpa6GpHKaTiB; JOCAIJUTH BIUIUB MOXK/JIMBOCTI BUKOPHCTaHHS Pi3HMX CHOCOGIB TepMiuHOro OGpOGJISAHHA B
TeXHO0JIOTii MapuHOBaHMX HaniB¢a6GpuKaTiB 3 TpagUIiiiHOI CHPOBHUHU M’sica AJIOBUYMHY Ta CBUHUHU B IOPiBHSAHHI 3
M'ACOM JMKUX TBAapHUH; BCTAaHOBMTH peXHUMH OGPOGKH; BHU3HAYUTHU NOKA3HUKHM 6e3Ne4yHOCTi pPo3poGJIeHHuX
Api6HomMaTKOBUX HamiB¢aGpukaTiB B mpoueci 36epiraHHa. [liA nmpoBeAeHHsl JOCAiJ)KeHb BUKOPHUCTOBYBAJIHU
aHaJITUYHI Ta eKcnepUMeHTa/IbHi MeTOAM aHaJji3y: opraHoJienTU4Hi, ¢i3uko-ximMiuyHi, @QyHKIioOHaIbHO-
TeXHO0JIOTiYHi, MikpoGiosioriyHi Ta iHCTpyMeHTa/IbHi 3 BUKOPUCTAHHAM Cy4YaCHOT'0 YCTAaTKyBaHHSI KOMIT'IOTE€PHHUX
TEeXHOJIOTii. Y po6oTi AociaifkeHO XiMiyHMU cKIaj Ta PYHKIiOHA/IBHO-TEXHOJIOTIYHI MOKa3HUKH M’sica JUKOTo
Kab6aHa B MOpPiBHAHHI 3 TPaJMIifiHOI0 CHPOBHHOI0 Ta BCTAHOBJIEHO HMOro ImepeBary, miJiGpaHO CUPOBUHY AJISA
BUIOTOBJIEHHS1 MapWHaJiB; BHU3HAYeHO (isuko-xiMiuHi Ta QyHKIiOHA/ILHO-TEXHOJIOTIYHI MOKa3HUKHU
HaniB¢aGpuUKaTiB BUBYEHO BILUIMB OCHOBHHMX CINOCOGIB TENJIOBOro OGPOGJISIHHA Ha fAKICTh roToBoi mnpoaykuii. Ha
OCHOBI aHaJIi3y Ta y3araJbHeHHS TEOPeTUYHMX JAHMX, pe3y/IbTaTiB KOMIUIEKCHUX AOC/IiA>KeHb BCTAHOBJIEHO, 1110 3a
XiMiYHUM CK/J1aA0M Ta QYHKIiOHA/JIbHO-TE€XHOJIOTIYHMMHM BJIACTMBOCTAMM M'ACO AUKOT0 KaGaHa mepeBaka€ M’fco
CiJIbCBKOrocnojapcbKux TBapuH. Ha ocHOBi BAaso mifiopaHuX ONTHMa/JbHUX pelenTyp MapHMHaAy, 3a PaxyHOK
AKUX OyJI0 HaJaHO NMEeBHUX BJIACTMBOCTeH (CMaKy, KoJbOpy, apoMaTty) ApiGHOIIMaTKOBMM HamiBdaGpukaram,
OTPUMMaHO HaWKpalli OpraHoJIeNTU4YHI XapaKTepUCTHKH TOTOBOr0 MPOAYKTY. '0J10BHUM 3aBAaHHSAM TEXHOJIOTIi €
MaKCcHMMaJibHe 36epe)KeHHA IiHHUX KOMIIOHEHTIB CHUPOBMHM NpHU J0BeJeHHi MPOAYKTY A0 KyJiHapHOi rOTOBHOCTI,
Ipy MNpoBeJeHHiI AOC/Hif)KeHb BCTAaHOBJIEHO, 10 HallKpaluMid pe3yJbTaT OTPUMaHO MNP 06GpoOGLi
Api6HomMaTKOBOro HaniBpa6pukKaTy B napokoHBeKTOoMaTi 3a t = 220-260 °C, ¢ = 15 % npoTarom 8-10 xBuauH. 3a
pe3y/ibTaTaMHU NPOBeJeHUX AOC/iAKeHb BCTAaHOBJIEHO MIKP06ioJIoridyHy cTa6i/IbHiCTh — YMOBH 3pOCTAaHHA KOPHCHOL
MikpodJiopu Ta ii BIVIMB Ha mpouecH A03piBaHHsS 3a paxXxyHOK OPraHiyYHMX KHUCJOT MapuHaJiB - MiJBUILEeHHS
cTa6iJIbHOCTI ApiGHOMIMaTKOBOro HaniBpaGpuKaTy, o 3a6e3nedye 36epekeHHs IKOCTi NPOAYKTy npotsarom 15 ai6
Yy BaKyyMHill yIaKoBLii.

Katouosi caosa: M'sico fukoro kabaHa; OJIEHWHA, SJIOBUYMHA; CBUHMHA; JPi6HOLIMATKOBUMH HamiBdabpuKaT;, MapvHAJ;
TepMiuyHa 06p0O6Ka; AKICTb XapuOBUX MPOAYKTIB.

and the insufficient saturation of such meat with
digestive enzymes [5-8]. One of the ways to
improve the functional-technological properties
of game, namely the moisture-binding capacity
and tenderness to give the product

Introduction

The market of meat products needs expansion
and innovation. Advantages are given to the
renewal of the assortment, the development of
new types of delicate meat products with a touch

of sophistication, both for gourmets and for the
general population [1]. It is relevant to involve
the meat of wild animals in the technological
process, as it allows you to obtain high-quality,
safe, and in some cases functional food products,
in addition, it is an interesting market niche, since
game is usually sold at high prices directly to
restaurants and is bought by consumers with
relatively high income [2]. Breeding of wild boars
and deer is common for EU countries, the main
game exporters are Belgium and the Netherlands
[3]. Given Ukraine's proximity to the EU market
and its rich nature, it may have great potential to
export farmed game or "original" premium game
for supply to the EU market. Yes, this industry
can be an interesting alternative for the future
specialization of some Ukrainian enterprises [4].
The meat of wild animals is a potential source
of complete protein, minerals, vitamins, but the
presence of a significant amount of collagen
fibers in the raw material limits its use in the
production of food products due to its hardness,
which complicates the process of chewing food

sophistication, is marinating the meat and a type
of heat treatment, which significantly affects the
quality of the finished product. Sanitary safety,
organoleptic indicators, nutritional value, and
product yield depend on the method, heating
regime, and its duration.

By applying different marinades, you can
expand the range of meat semi-finished products.
The composition of the marinade necessarily
includes food acids that participate in the
metabolism - the connecting link between the
exchange of proteins, fats and carbohydrates.
Acetic acid has gained the most popularity in the
pickling process. In addition to food acids, the
marinade includes spices, herbs, salt, enzymes,
various additives, vegetable o0il, means for
preserving freshness.

The stability of product quality is largely
determined by the level of technological process
control. In this regard, the study of the
technology of pickling and heat treatment of
small pieces of meat semi-finished products and
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the study of their quality characteristics is of
scientific interest.

The aim of the study. The aim of the work
was to theoretically substantiate and
experimentally establish the influence of the
marinating process of small pieces of semi-
finished products from animal meat of various
species using different methods of heat treatment
on a complex of technological, microbiological
and organoleptic indicators of the quality of the
finished product.

To achieve the goal, the task was set: to
analyze the chemical composition of the meat of
wild animals in comparison with the traditional
meat of agricultural animals; choose raw
materials for making marinades, determine
physico-chemical and functional-technological
indicators of small semi-finished products after
marinating; to study the effect of heat treatment
on the quality of finished small semi-finished
products, to determine safety indicators of semi-
finished products in the storage process.

Research material and methods

For research, samples of meat from farm and
wild animals were taken for a comparative
assessment of chemical composition and
functional properties. Analytical and
experimental methods of research are used in the
work: organoleptic, physico-chemical, functional-
technological, instrumental for establishing
structural-mechanical properties, experimental
statistical, analytical with the use of modern
computer technology equipment. The classic
technology of small-piece semi-finished products
was taken as control in accordance with GOST R
52675-2006 "Meat and meat-containing semi-
finished products. General technical conditions".
Evaluation of organoleptic indicators of raw
materials was determined according to DSTU
4823:2007.

For the production of experimental samples of
small pieces of marinated semi-finished products,
the marinade was prepared according to the
recipe and kept in the marinade for 24 hours in
accordance with the previous research conducted
by the authors. The obtained semi-finished
products were used for further research. The
finished samples were compared among
themselves according to organoleptic, physico-
chemical and structural-mechanical indicators.
The ultimate shear stress was determined on a
penetrometer MP-984 PC, indicators of active

acidity were determined by the potentiometric
method on a laboratory pH-meter pH 340. Heat
treatment of small pieces of semi-finished
products was carried out by various methods:
frying, steam treatment, in a ultra high frequency
radiation and a combi oven in an interval of 5-10
minutes at a temperature of 220-260 °C.

Results and their discussion

Today, meat products of healthy food made
from natural unrefined, unmodified agricultural
raw materials are becoming popular. To
replenish the volume of non-traditional raw
materials in Ukraine, there is enough game,
namely hare, wild boar, roe deer, spotted deer
[9].

Heat treatment is the main technique in the
technological process of production of various
meat products. Most often, heat treatment is used
at the final stage of cooking and is used to bring
the product to a state of culinary readiness, as
well as to destroy potentially toxic
microorganisms. According to literature data,
methods of heat treatment using a combi
steamer, ultra-high frequency (UHF) heating, that
is, the wuse of an ultra-high frequency
electromagnetic field, infrared radiation (IR),
steam, UHF compatible with IR, have become
widespread [10, 11]. Along with this, the heat
treatment of meat products affects the change of
initial  physicochemical and  biochemical
indicators, the value of which depends on the
temperature, the method of carrying out the
technological process and its duration. Therefore,
the improvement and rationalization of heat
treatment processes is an important direction in
the way of improving the quality of meat semi-
finished products.

At the first stage of the research, qualitative
indicators of various types of raw materials
selected for research were analyzed. The
nutritional value of the meat of wild animals was
evaluated according to physical and chemical
parameters. For comparison, table 1 shows the
results of studies of similar characteristics of wild
boar meat, deer meat, pork and beef.

Table 2 shows the functional and
technological indicators of the meat of farm
animals in comparison with game.

Thus, in terms of its properties. the meat of
wild animals is somewhat superior to the meat of
farm animals (tables 1, 2).
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Table 1
Physico-chemical indicators and energy value of meat
Energy
Type of raw material The mass fraction, % value,
kcal/100 g
Moisture Protein Fat Ash
Wild boar! 72.52+045 18.65%#0.17 7.68+0.18 1.15+0.01 143.72
Wild boar? 62.15+0.53 18.24+0.16  17.8+0.16 0.9+0.02 215.00
Semi-fat pork?! 69.68+0.51 15.08+0.25 14.29+0.21 0.95+0.02 188.93
Pork? 51.5+0.56 14.3+£0.18 33.3#0.11 0.6+0.02 357.00
Venison! 70.12+049 21.87+0.14 7.01%0.15 1.0+£0.01 123.41
Venison? 72.1+0.57 21.440.15 5.0+0.15 1.240.02 115.60
Beef! 76.59+0.55 18.9+0.28 3.41+0.22 1.1+£0.02 106.29
Category II beef? 69.2+0.55 20.0£0.12 9.8+0.22 0.5+0.02 168.00
1- Own research
2-12].
Table 2
A comparison of functional and technological parameters of meat was made
Type of raw material pH MBCa, % MBCm, % Plasticity, cm?/g

Boar 6.0+0.05 78.9+1.3 57.21+1.1 7.53+0.45

Pork 5.9+0.06 79.08+1.6 55.11+1.4 7.16£0.49

Venison 6.2+0.04 82.91+1.4 57.78+1.3 8.3x0.41

Beef 5.8+0.05 75.86+1.4 57.87+1.6 7.75+0.55

In particular, wild boar meat has a higher
moisture-binding capacity compared to pork,
thanks to which it is possible to achieve an
increase in the yield of the finished product.
Since wild game has a slightly higher collagen
content compared to farm animals, we marinated
the meat to give the product piquancy and
sophistication by choosing different marinade
fillings. The softening of meat is connected
simultaneously with the breakdown of bonds in
muscle fibers, mainly under the influence of
enzymes, and with a decrease in the stiffness of
connective tissue, especially collagen. Collagen in
raw meat is usually softened as a result of
prolonged exposure to the enzyme collagenase,
but the value of this process is small, since the
changes in the meat proceed very slowly, and the

before the stiffness of the collagen is significantly
reduced. Another method of softening collagen is
marinating meat in an acidic solution containing
wine or vinegar at low positive temperatures for
24-48 hours. Collagen in an acidic environment
begins to swell, absorbing moisture, and as a
result, its structure softens.

Marinade is a mixture of spices, salt and acid
on a liquid basis or in dry form. The difference
between marinated meat semi-finished products
and ordinary natural ones lies not only in their
appearance, but also in their taste properties
[13].

We conducted an analysis of the chemical
composition of plant raw materials exotic to
Ukraine, rich in food acids as an alternative to
traditional acetic acid in the marinade filling

product undergoes microbiological spoilage (Table 3).
Table 3
The chemical composition of the raw materials included in the marinade
Indicator Grapefruit Kiwi Ginger Pomegranate

Proteins. g/100 g 0.9 1.0 7.28 0.7
Carbohydrates. g/100 g 7.3 10.3 63.08 14.5
Fiber.g/100 g 0.7 3.5 5.9 0.9

Organic acids. g/100 g 1.5 2.5 0.9 1.8

Mineral substances. mg/100 g

Potassium 13 295 1.34 2
Calcium 184 38 116 150

Sodium 23 4.0 32 10

Magnesium 10 24 184 2

Phosphorus 0.5 31 148 8

Vitamins. mg/100 g

B1 0.04 0.02 0.03 0.04
B2 0.02 0.05 0.03 0.01

C 0.20 71.0 12 0.5

PP 60 0.4 0.95 4

Energy value. kcal/k] 100 g 35/147 48/201 80 72
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After researching the chemical composition of
plant raw materials and using them as marinades
for meat of various types of animals, we came to
the conclusion that kiwi has the best property
from the point of view of technology. Kiwi
contains a unique actinidin enzyme that breaks
down fats and proteins contained in red meat,
fish and dairy products, has a beneficial effect on
blood vessels, and strengthens capillary walls.
The actinidin enzyme is similar to papain and
bromelain enzymes found in pineapples [14].
Kiwi fruits contain the largest amount of ascorbic
acid, vitamins of group B. In addition to vitamins,
kiwi contains macroelements, which are
represented in large quantities by potassium,
calcium and phosphorus, and trace elements:
iron, zinc, iodine, manganese, as well as sugars
(4.4-7.6 %), carotene (0.06-0.10 mg %),
catechins (20.0-26.2 mg %), anthocyanins (37.2-
125.0 mg %) [15; 16].

Ginger is a promising raw material for making
marinade. Its composition includes zingiberene,
which belongs to the class of terpenes and gives a
burning taste to the root, sugar and fat. The root
contains essential amino acids: threonine,
tryptophan, lysine, phenylalanine, methionine
and valine. K, Ca, Fe, Mg, F, K, Na, Zn, Cu, Mn are
available among micro- and macroelements. The

root of ginger is a source of water-soluble
vitamins, such as C, By, it also includes vitamins
A, E. Ginger has an antimicrobial, antifungal effect
[17]. Ginger extracts help extend the shelf life of
products due to the presence of a large number
of natural preservatives and antioxidants.

Whey is important in nutrition, it contains
more than 50 % of dry matter, including 30 % of
proteins, more than 200 microelements, vitamins
and vital substances, which, with daily use,
compensate for 2/3 of the body's daily need for
Calcium, 1/2 - in Potassium, 80 % - in vitamin
B, 1/3 - in vitamins B, Be, B12 [18].

In the conditions of a market economy, the
leading place in the production of food products
of animal origin should be occupied by resource-
saving technologies.

According to statistical studies [19], the
volume of whey in the world is about 140 million
tons, in particular in Ukraine - 2 million tons.
Taking into account the fact that in today's
conditions there is a constant lack of protein and
mineral substances, and a significant amount of
whey by enterprises processed, we decided to
include whey, which contains a significant
amount of organic acids, in the marinade. Tables
4 and 5 show data on the chemical composition
of whey of various types.

Table 4
Chemical composition of different types of serum
Constituent part (component) Podsirna 3-for sour milk cheese
Water.% 95.00+2.50 94.00+2.50
White.% 1.01+0.05 1.21+0.05
Fat. g 0.41+0.02 0.22+0.02
Carbohydrates (lactose). g 4.00£0.20 4.90+0.20
Organic acids. g 0.261+£0.013 0.282+0.013
Zola. g 0.56+0.03 0.92+0.03
Table 5

The content of vitamins and minerals in whey

Constituent part (component)

Podsirna

3-for sour milk cheese

Macroelements. mkg

Sodium 43+2 42+2
Potassium 128+6 130+6
Calcium 56+3 65+3
Magnesium 5.5+0.3 6.5+0.3

Phosphorus 61+4 80+4
Microelements. mkg
Iron 65+4 70+4
Manganese 5.5+0.3 5.5+0.3
Cobalt 0.82+0.04 0.74+0.04
Nickel 1.2+0.1 0.15+0.1
Chrome 1.5+0.1 1.5+0.1
Zinc 300+£21 310+£21
Copper 1.02+0.05 1.15+0.05
Vitamins. mkg/kg
[3-carotene 13+3 753
A 2244 110+4
B1 315+16 263£16
B2 1389495 1107495
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Continuation of the table 5

Bs 524+25 478+25
PP 140+7 1407
C 500+25 500+25
E 227+15 315+15
Scientists, together with technologists, in marinating meat, it was taken - rich in vitamin

conduct research on the prospects of using milk
whey in various branches of the food industry. A
diverse range of products for direct consumption
is produced from whey, and it is also produced as
a semi-finished product for use in various
industries [20]. To give the product tenderness,
vegetable oil is often used as a marinade, taking
into account that Ukraine is the world leader in
the production of sunflower oil, the composition
of which is rich in useful substances, it can be
used not only in the process of cooking, but also

E - an antioxidant capable of protecting the
human body from atherosclerosis, strengthening
the immune system, normalizing liver function,
participating in the metabolism of carbohydrates
and proteins in the body, and improving memory.
An important component of sunflower oil is
unsaturated fatty acids (vitamin F), which are
necessary for the full activity of nerve fibers,
blood vessels and liver cells [21].

Table 6 shows the fatty acid composition of
sunflower oil.

Table 6

Fatty acid composition of sunflower oil

The name of the acid

Sunflower oil

Saturated fatty acids:

Miristinova Ci4:0 0.1
Palmytynova Cis:0 35-4.6
Stearinova Cis:o 1.6 — 4.6
Monounsaturated fatty acids:
Oleinova C1s:1 24 - 40
Polyunsaturated fatty acids:
Linoleum Cis:2 46 — 62
Linolenova Cis:3 1
Arakhidonova Czo:4 0.7-0.9

According to the data given in table 6,
sunflower oil contains valuable fatty acids, such
as linolenic, oleic, arachidonic, linoleic and
phosphorus-containing substances, tocopherols,
wax, volatile substances, the amount of which
depends on the method of obtaining and further
processing of the oil [22] and which affect the
process of marinating meat, saturating the semi-
finished product with them.

According to indicators of chemical
composition and functional and technological
properties, raw materials were selected for the
development of further technological operations

- marinating meat for 24 hours and further
research.

For control, the classical technology of small-
piece semi-finished products was taken in
accordance with GOST R 52675-2006 "Meat and
meat-containing semi-finished products General
technical requirements”, after the analysis of the
raw materials, four recipes of marinated small-
piece semi-finished products were developed,
which are listed in table 7. So in marinade Nel
used 100% milk whey, in marinade Ne 2 the ratio
of milk whey to kiwi juice was 1:1, marinade Ne 3
includes kiwi juice, and marinade N2 4 includes
sunflower oil and ginger (Table 7).

Table 7
The ratio of recipe components of marinated small pieces of semi-finished products has been developed
Small semi- Small piece Small piece Sm:;lrfilf"ce Smsaélré)il_ece
finished semi-finished  semi-finished . e
finished finished
Raw product product product
. " B . . . . product product
materials Extra in marinade in marinade . : . -
in marinade in marinade
Control Nel Ne2
Ne3 Ne4
kg per 100 kg kg per 100 kg kg per 100 kg kg per 100 kg kg per 100 kg
Meat 75.0 75.0 75.0 75.0 63.5
Onion 12.0 12.0 12.0 12.0 -
Vinegar 9 % 6.5 - - - -
Serum - 6.5 3.25 - -
Kiwi - - 3.25 6.5 -

Sunflower oil - -
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Continuation of the table 7

Egg white - - - - 8.5
Ginger juice - - - - 1.5
Salt 1.4 1.4 1.4 1.4 1.4
Ground black 0.1 0.1 0.1 0.1 0.1
pepper
Water 5.0 5.0 5.0 5.0 5.0

Figures 1 - 3 show the yield of small semi-
finished products after the marinating process for
24 hours from different types of meat. From the
given data, it can be seen that the highest
indicators of marinated semi-finished products
were obtained: from beef meat in marinade Ne1l
with 100 % whey content, and in marinades Ne 2

112
110
108

106

Entrance, %

104
102
100

B Control

where the ratio of whey to kiwi juice was 1:1 and
Ne 3 containing 100 % kiwi juice, almost identical
yield indicators 113-114 (Fig. 2.); from pork - a
semi-finished product in marinade Ne1 has a
yield value of 112%, and in marinade Ne 2 the
yield was 110 % (Fig. 1).

B Marinade Nel ™ Marinade Ne2

Marinade Ne3 ® Marinade Ned

Fig. 1. Yield of semi-finished pork in the process of marinating. depending on the recipe of the marinade. %.

114

112

110

Entrance, %

108
106
104

Fig. 2. Yield of semi-finished beef in the
process of marinating, depending on the
recipe of the marinade, %.

Quite the opposite indicators were obtained
when marinating wild boar meat. The whole
process of pickling has a positive effect on the
output of small semi-finished products compared
to farm animals: the output is much higher; the
best results were recorded when marinating the
semi-finished product in marinade Ne¢3
containing kiwi and marinade N2 4 containing oil
and ginger; a slightly smaller, but somewhat
lower indicator was obtained when marinating

120

115

110

Entrance, %

105

100

Fig. 3. Yield of semi-finished product from wild boar meat in the
process of marinating. depending on the recipe of the marinade, %.

game in marinade Ne 1 with 100 % whey content
(vield 116 %) and Ne 2, where the ratio of whey
to kiwi juice was 1 : 1 (yield 115 %). (Fig. 3).

The main mass of raw materials when used at
food industry enterprises is subjected to heat
treatment, which significantly affects the quality
of finished products. The main technique for
bringing most meat products to a state of culinary
readiness is heat treatment of the semi-finished
product by various methods. In the technological
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process of production of various meat products,
the methods of heat treatment using steam, IR,
combi steamer, UHF, combination of UHF and IR,
which significantly affect the change of physico-
chemical, functional-technological, biochemical
and organoleptic indicators and depend on the
main parameters of the technological process,
namely the temperature, method and duration of
heat treatment. Sanitary safety, organoleptic
indicators, nutritional value, and yield of
products depend on the method, heating regime,
and its duration.

A comparative assessment of the effect of
different methods of heat treatment on the
output of shish kebab revealed the advantages of
using a steamer and a UHF over traditional frying
and steaming. The reduction of moisture loss in

the finished product after processing in a combi
oven is the reason for the increase in the output
of small pieces of semi-finished. The loss of mass
of culinary products during UHF-heating is also
reduced compared to frying.

The increase in the output of finished products
during heat treatment in a combi oven is
explained by more moderate temperature modes
of heating the samples than with the traditional
method. This causes less profound
physicochemical changes in the protein system of
products, which leads to a decrease in mass loss.
An important indicator that characterizes the
change in the mass of meat products during heat
treatment, their juiciness and consistency is MBC
(moisture binding capacity).

Table 8
Losses of mass and VZZ of the finished product after heat treatment in various ways [24]
LU IO Entrance, %  Entrance,% MBCa, % MBCnm, % pH
treatment

Roasting 50.0+1.2 50.0 55.3+1.8 23.4+0.9 5.7+0.09
UHF 54.2+0.9 45.8 66.8+1.7 26.34+1.2 5.55+0.04
Steam 51.2+1.6 48.8 58.7+1.5 25.3+0.7 5.75+0.07
Steam convective 68.0+0.75 32.0 75.0+1.2 49.7+1.4 5.65+0.03

The data shown in table 8 indicate differences
in the moisture binding capacity (MBC) of the
finished product processed by different methods.
The best indicators were obtained when using
UHF and steam-convective processing, the rest of
the thermal processing methods do not lead to a
significant increase in MBC.

Potentiometric determination of the active
acidity of the finished samples did not reveal
noticeable differences in the dynamics of this
indicator depending on the applied method of
heat treatment of the product.

Reduction of mass loss. increase of MBC lead
to improvement of tenderness and juiciness of
the finished product. Food is cooked in a combi
steamer thanks to the convection of hot air
generated by heating electric heaters or gas. The
constant circulation of hot air ensures uniform
baking of products in the oven and the speed of
their preparation.

Table 9 shows the data of the study of the
finished small piece semi-finished product during
heat treatment in a combi steamer at different

temperature regimes.
Table 9

Comparative characteristics of the functional and technological properties of small semi-finished products
processed at different temperature regimes.

Processing

Entrance, % Entrance, % MBCa, % MBCnm, % pH
temperature
2200C 67.1+1.1 329 67.9+1.1 55.0+1.1 5.6£0.08
240 0C 69.0+£0.5 31.0 68.9+0.4 54.1+0.4 5.65+0.05
260 0C 61.5+1.2 38.5 59.7+0.9 35.8+1.2 5.7+0.09

Analyzing the data in table 9, it can be seen
that the highest functional and technological
indicators, MBC, and, therefore, the organoleptic
evaluation of the finished product were obtained
when processing small pieces of semi-finished
products in a steam oven at a temperature of
2400C, while the losses are significantly lower by
31 % and the output is higher (69 %) compared
to the temperature regime within *20 °C. Mass
changes during heat treatment of meat products
are mainly related to the loss of moisture, water-
soluble organic and mineral substances and are

caused by high temperature, which causes
denaturation of protein substances and
significantly affects the moisture-retaining
capacity of the finished product.

According to the requirements of current
regulatory documents, the quality indicators of
the finished 15 samples of small semi-finished
products from different types of meat and using
different marinades after heat treatment were
evaluated by the tasting committee first on the
uncut and then on the cut product in the
following sequence: appearance, color and
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surface condition; smell, aroma, taste and
juiciness of meat products cut into pieces.
Profilograms of organoleptic evaluation of ready-

Small semi-finished beef meat

1 Appearance

Succulence

3 Scent

Taste 4

Small semi-finished pork meat

made semi-finished products are shown in
(Fig. 4).

Small semi-finished products from wild
boar meat

1 Appearance

Succulence

1 Appearance
4
3
Aroma 5 2 Succulence
Taste
4 3 Scent

——— Control Marinade Nel —— Marinade No2
—— Marinade Ne3 —— Marinade Ne4

Fig. 4. Organoleptic evaluation of ready small pieces of semi-finished products

Analyzing the data obtained from the tasting
evaluation of small-sized semi-finished products,
it can be concluded that all samples met the
requirements of the current regulatory
documentation, but the highest rating from the
tasting commission was given to small-sized
semi-finished products prepared in a steam oven

and UHF using marinade N¢ 3, which contains
kiwi juice and N2 4 in the composition which
includes sunflower oil and ginger.

Table 10 shows the physico-chemical
composition of small semi-finished products
heat-treated in a combi oven for various types of
meat.

Table 10

Physico-chemical composition of small pieces of semi-finished products

Type of marinade

The mass fraction, %

Moisture Fat Zola
From beef
Control 44.6+0.55 30.47%0.29 1.12+0.03
Marinade Ne1 52.9+0.48 17.99+£0.14 1.15+£0.02
Marinade Ne2 58.5+0.43 18.7+£0.25 1.15+£0.01
Marinade Ne3 59.7+0.47 20.7£0.23 1.14+0.02
Marinade Ne4 43.4+0.41 39.45+0.19 1.16+0.01
From wild boar meat
Control 57.5+0.59 27.14%0.3 1.1£0.02
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Continuation of the table 10

Marinade N1 61.8+0.57 32.34+0.26 1.21+0.01
Marinade N2 62.4+0.41 22.1+0.22 1.23+0.01
Marinade N3 69.6+0.38 28.3+¥0.29 1.22+0.01
Marinade N24 71.3+0.53 36.94+0.31 1.1+0.02
From pork meat

Control 36.67+0.45 4.18+0.25 0.99+0.01
Marinade Ne3 37.01+0.35 5.64+0.2 1.07+0.03
Marinade Ne4 44.23+0.41 10.51+0.22 1.02+0.02

Small piece of semi-finished products with
marinade N2 4 is characterized by a slightly
higher fat content and reduced moisture content,
this feature is explained by the presence of
sunflower oil in the marinade

Table 11 shows the data obtained during the
study of the functional and technological
properties of small semi-finished products from
various types of meat that underwent heat
treatment in a steam oven.

Table 11

Functional and technological properties of small semi-finished products after heat treatment in a combi oven.

Type of marinade pH MBC a, % MBCm, % Plasticity, cm?/g
From pork meat
Control 5.65+0.06  87.0x1.6 57.82£1.5 7.8+0.57
Marinade Ne1l 5.90+0.05 87.95+1.3 59.88+1.1 6.54+0.41
Marinade Ne2 5.85+0.04 88.52+1.2 61.60+1.2 6.28+0.53
Marinade Ne3 5.80+0.05 88.79+1.1 60.20+1.4 6.0+£0.38
Marinade Ne4 6.0£0.05 98.7+1.05 61.73+1.0 7.87+0.6
From beef
Control 5.30£0.05 76.1+1.8 32.6+1.5 6.7+0.61
Marinade Ne1 5.85+0.04 81.0+1.4 38.88+1.3 5.37+0.48
Marinade Ne2 5.65+0.05 85.2%1.1 48.02+1.1 5.74+0.55
Marinade Ne3 5.50£0.06 86.0+1.5 48.84+1.2 5.77+0.35
Marinade N4 5.55+0.03 79.4%1.1 37.944£0.95 3.97+0.51
From wild boar meat
Control 5.35+0.05 69.0£1.5 25.32+14 2.88%0.5
Marinade Ne1 5.45+0.04 73.2+14 24.59+1.1 3.0+0.32
Marinade Ne2 5.35+0.05 79.6%1.2 36.58+1.2 3.3+x0.78
Marinade Ne3 5.45+0.05 65.841.3 22.29+1.3 2.9+0.31
Marinade Ne4 5.40+0.06 77.4%1.6 31.97+1.1 5.2+0.56

From the data given in table. 11, it can be seen
that samples of small piece of semi-finished
products aged in marinades Ne 2, N2 3 and Ne 4
have higher indicators of MBC.and MBCy. It is
well known that these indicators have a positive
effect on the output of the product after heat
treatment.

Table 12 shows the data obtained during the
study of functional and technological indicators
of small piece of semi-finished products that
underwent heat treatment by the UHF oven
method.

Table 12

Functional and technological indicators of small pieces of semi-finished products from pork

Type of marinade pH MBCa. % MBCm. % Plasticity. cm?/g
Control 5.45+0.05 99.8+1.7 26.34+1.5 12.1+0.6
Marinade Ne3 5.40+0.04 99.6x1.5 37.60+1.4 10.18+0.4
Marinade Ne4 5.90+0.07 99.7¢1.6  29.58+1.0 10.51+0.6

From the given data in table 12, it can be seen
that the test samples small piece of semi-finished
products subjected to heat treatment in UHF
ovens are characterized by a high rate of MBC,,
which reaches up to 99.8 %, and this, in turn, is
positively reflected in the output of the finished
product.

In the process of heat treatment, the product
reaches a state of culinary readiness, which is

characterized by certain organoleptic quality
indicators and ensures the destruction of most
bacteria, including those potentially dangerous
for humans, as well as changes in the yield of the
product.

In fig. 5-8 shows the yield of the finished
product depending on the method of heat
treatment and the type of raw material.
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Fig. 5. Output of small-sized semi-finished product from wild boar meat after heat treatment in a combi oven
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Fig. 7. Output of small-sized semi-
finished beef products after heat treatment in
a combi oven
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Fig. 8. Output of small pieces of semi-finished products from boar meat processed by the
microwave method

Analyzing the results of Figures 5 and 6, we
can conclude that the output small pieces of semi-
finished products that have undergone heat
treatment are influenced by such factors as the
type of meat, recipe ingredients of the marinade,
the type of equipment used and the use of the
type of heat treatment (boiling, baking, frying,
steam treatment, ultra-high-frequency heating
treatment throughout the product, where
electromagnetic energy is converted into heat.

Therefore, the product heats up quickly and there
is practically no temperature gradient). The
obtained data confirm the results of studies
carried out earlier [23], where various methods
of thermal processing of special-purpose meat
products, their advantages and disadvantages are
given, and attention is focused on gentle methods
of processing meat semi-finished products, which
allow to preserve the essential substances in the
finished product as much as possible.
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Analyzing the data after the research, it was
found that the optimal recipes for obtaining a
tender juicy semi-finished product from wild
boar meat are the use of kiwi fruit juice marinade
Ne 3 and sunflower oil in combination with ginger
juice marinade N2 4 as marinades, after heat
treatment in a combi steamer. Due to the
components of marinades, exquisite organoleptic
characteristics (taste and aroma) were provided
and quite good functional and technological
indicators of the finished product were obtained.

When developing the technology for the
production of marinated small-piece semi-
finished products, vacuum packaging of semi-
finished products from wild boar meat was
provided. After packaging, small semi-finished
products were sent for storage in a refrigerating
chamber at a temperature of 0+ 60C for a

specified period. The studied samples were
examined according  to microbiological
indicators: the number of mesophilic aerobic and
facultatively anaerobic microorganisms
(MAFAM), BECG (bacteria of the Escherichia coli
group coli-forms), pathogenic microorganisms,
including the genus Salmonella, sulfite-reducing
clostridia, pathogenic microorganisms, including
L. monocytogenes during storage. The results of
the obtained studies are presented in table 13.
The amount of MAFAM both in the control
sample and in the experimental meat samples
small pieces of semi-finished products, were
within the normative parameters. In none of the
studied samples were found BECG (coli-forms),
sulfite-reducing clostridia and pathogenic
microorganisms, including the genera Salmonella
and L. monocytogenes (Table 13).
Table 13

Microbiological indicators of pickled semi-finished products

Results of the study

Indicators. Norm Atthe In7 In 10 In12 In15
samples beginning days days days days
of the
storage
MAFAM. CFU/g

samp]e 1- control 1.96-103 4.8-104 5.6-106 6.1-106 7.3:106
sample 2 (in 5-10¢ 2.9-103 5.6-10¢ 9.4-10¢ 6.1-10° 5.6-106
marinade Ne1) by
sample 3 (in DSTU ISO 2.1-103 59-10¢  3.4-10% 1.1-10° 4.8-106
marinade N22) 4833:2006
sample 4 (in GOST 1044.15- 1.9-103 5.6-10¢  9.4-10* 24-105  4.7-105
marinade Ne3) 94
sample 5 (in 7.6-103 1.0-10¢+  5.8-10¢ 1.8-10° 3.2-10°
marinade N24)
BECG (coli forms) not allowed by not found not not not not found
inlg GOST 9225-84 found found found

. not allowed by not found not not not not found
Sulfite-reducing GOST 30518- found found found
clostridiain 0.01 g 97
Pathogenic is not allowed not found not not not not found
microorganisms_ by found found found
including DSTU EN
Salmonellain 25 g 12824:2004
Pathogenic is not allowed not found not not not not found
microorganisms_ by found found found
including DSTU ISO

L.monocy-togenes
in25g

11290-1:2003

According to the results of the microbiological
evaluation of the experimental semi-finished
products, the shelf life of samples in marinade
Ne 3 and N¢ 4 was established for 15 days.

Conclusions
Based on the analysis and generalization of

theoretical data. the results of comprehensive
research. it was established that in terms of
chemical composition and functional and
technological properties. wild boar meat is

superior to farm animal meat. On the basis of
successfully selected optimal recipes of the
marinade. due to which certain properties (taste.
color. aroma) were given to the finished product.
the best organoleptic characteristics of small
pieces of semi-finished products were obtained.
The main task of the technology is the
maximum preservation of valuable components
of raw materials while bringing the product to
readiness. in the course of research it was found
that the best result was obtained when
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processing small pieces of semi-finished products
in a steam oven at t = 220-2609°C, ¢ = 15 %,
8-10 min. According to the results of the
conducted research. microbiological stability was
established - the conditions for the growth of
beneficial microflora and its influence on ripening
processes due to organic acids containing
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