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Abstract. Marinades based on vegetable oil blends for the production of natural marinated meat
semi-finished products substantially affect the rheological and structural-mechanical parameters
of the product. They determine the plasticity and consistency of semi-finished products made from
raw materials of grades 1 and 2. Therefore, the purpose of the study was to develop recipes for
marinades and establish the effect of marinade based on blends of vegetable oils enriched with the
enzyme bromelain on the structural and mechanical parameters of natural marinated meat semi-
finished products during storage. The research developed 8 samples of semi-finished products,
namely: 4 samples using pork: 1 control sample without marinade and 3 samples with marinades
based on vegetable oil blends; and 4 samples using beef: 1 control sample without marinade and
3 samples with marinades based on vegetable oil blends. In this regard, it was concluded that it
is advisable to use blends of vegetable oils and enzymes in the marinade. An additional effect
on natural marinated meat semi-finished products is the better organoleptic and structural-
mechanical indicators in comparison with control samples. It was identified that the consistency
of semi-finished beef products during the storage period becomes more tender compared to the
control sample. It was proved that the plasticity of semi-finished pork products compared to the
control sample decreased, which indicates an increase in meat hardness. The results of the study
of the plasticity of marinated semi-finished products increased compared to the control sample,
which indicates a decrease in meat hardness. The use of vegetable raw materials in the technology
of natural marinated meat semi-finished products allows using meat raw materials of grades 1 and
2 and getting a tender, juicy, easily digestible product at the output
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Relevance

The structure of the consumer market is chang-
ing very quickly. All over the world, there is a
tendency to offer consumers a product that
requires minimal cooking time. In this regard,
semi-finished products and fast food products
are becoming more and more popular, simulta-
neously not losing the biological and nutritional
value of the product (Cai et al., 2018).

Most of the vital processes of the human
body depend on nutrition. Meat and meat prod-
ucts are the most complete food products be-
cause they are necessary as a material for build-
ing tissues, synthesis, metabolism, and energy
(Doneva et al., 2018).

Scientists have long proven that nutrition
is one of the main factors affecting human
health. The nutritional value of meat depends
on the amount and quality of proteins (amino
acids) and the presence of fats in it. Fats, along
with proteins and carbohydrates, form the ba-
sis of plastic material for building all cells and
tissues of the body. It is important to expand
the range of food products, especially meat, not
only by replacing animal raw materials with
vegetable ones, thereby worsening the nutri-
tional and biological value of the product, but
also to approach this issue in a comprehensive
way. That is, in the case of improving the prod-
uct technology, it is necessary to consider all
possible options for the influence of all compo-
nents not only on the product quality indica-
tors but also on the human body (Semeniuk &
Shtonda, 2021a).

The use of enzymes with specified proper-
ties leads to a substantial increase in the bio-
logical and technological functionality of col-
lagen-containing raw materials, allowing for
partially replacing the main raw materials, and
improving the properties and yield of products

due to the conversion of the structure of pro-
teins and the transformation of the properties
of complex biological systems in the produc-
tion of meat products — a well-known source of
high-grade protein in diets.

Studies analysis

The unforgettable aroma of fresh meat crack-
ling on a hot grill awakens the appetite and
promotes experiments. It remains only to end-
lessly experiment with the marinade.

The technology of natural marinated meat
semi-finished products involves the use of var-
ious types of raw materials of animal and veg-
etable origin.

During the production of natural meat
marinated semi-finished products, an impor-
tant component is the development of mari-
nade. An important place in the technology of
marinated semi-finished products is occupied
by marinades in liquid form, in particular, made
based on blends of vegetable oils. Due to the
use of vegetable oil during marinating meat,
the effect of the acid used is softened, and
the aromas of added spices are well dissolved.
Seeping through the structure of the meat, the
oil gently envelops the meat, sealing moisture,
not allowing it to dry out during further cook-
ing. (Borsolyuk et al., 2019; Jinap et al., 2018).

When developing a new food product, spe-
cial attention is paid not only to its biological
value but also to the formation of the necessary
structural and mechanical indicators.

The use of marinades based on blends of
refined vegetable oils gives the product the
necessary consistency, ensures the formation
of taste and aroma, the enrichment of blends
of vegetable oils with the enzyme bromelain al-
lows accelerating the maturation and softening
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of meat by 2-2.5 times (Tyshchenko et al., 2019;
Semeniuk and Shtonda, 2021b; Semeniuk &
Shtonda, 2018).

Verbytskyi S.B., Shevchenko V.V., Gotsyk T.P.,
Bandurenko G.M. identified that table salt with
food acids is used to improve the preservative
effect. The most used is acetic acid, but in the
food industry it is also allowed to use malic,
lactic, citric, and orthophosphate acids in mar-
inades. (Ivankin et al., 2020; Jung et al., 2018).

Peshuk L.V. considered the degree of sof-
tening and detection of the maximum shift of
marinated wild boar meat. Food acids, inter-
acting with meat, give it a pleasant specific taste
and aroma, and also break down proteins and
fats, which gives softness to raw materials. Acids
and their salts are used as technical food addi-
tives to regulate pH during the technological
process. Thus, the use of food acids and their
salts gives taste, aroma, colour; preserving ef-
fect and forming consistency (Ivankin et al.,
2020; Obajuluwa et al., 2020; Wie et al., 2020;
Wang et al., 2020).

The purpose of the study is the determi-
nation of structural-mechanical parameters,
namely penetration stress and plasticity, of
natural marinated meat semi-finished prod-
ucts, which show the feasibility of using the

blends of vegetable oils and an enzyme of veg-
etable origin in the production of marinated
meat semi-finished products.

Materials and Methods

For the study, the following was used: beef
meat, pork meat, rapeseed oil, olive oil, sun-
flower oil, the enzyme bromelain, crushed and
dried herbs and spices.

The degree of penetration was determined
on an Ulab 3 — 31 M penetrometer, in accord-
ance with (GOST R 50814-95, 2010).

The determination of the plasticity in-
dex was conducted using the pressing method
(Keniiz et al., 2019).

Results and Discussion

For the meat industry, the most interesting are
enzymes that affect meat proteins at the appro-
priate pH of the medium (which is inherent in
meat and meat products) and temperatures char-
acteristic of refrigeration and heat treatment of
meat, and information about the properties of
their effect on the collagen of internal connective
tissue. Marinade based on blended oils enriched
with the enzyme bromelain has a substantial ef-
fect on the consistency of the product. Recipes for
multifunctional marinades are shown in Table 1.

Table 1. Options for multifunctional marinades

Ingredient name Sample No.1 Sample No.2 Sample No.3
Turmeric + + +
Roman cumin + + +
Paprika + + +
Black pepper + + +
Red pepper + + +
Fennel + + +
Coriander + + +
Bay leaf + + +
Onion + + +
Cumin + + +
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Table 1. Continued

Ingredient name Sample No.1 Sample No.2 Sample No.3
Ginger + + +
Sodium Ascorbate + + +
Salt + + +
Sugar + + +
Rapeseed oil + - -
Blend No.1 (sunflower : rapeseed oil) - + -

Blend No.2 (sunflower : olive oil) - -

The enzyme bromelain + +

Yeast extract + +

The degree of penetration (penetration shown in Fig. 1 and 2. Samples No.1, No.2, No.3,
stress) of all prototypes during the storage period = No.4 —semi-finished pork products, samples No.5,
was determined to confirm this fact, which is  No.6, No.7, No.8 — semi-finished beef products.
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Figure 1. Change in the penetration stress of semi-finished pork products
depending on the storage period
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Figure 2. Change in the penetration stress of semi-finished beef products
depending on the storage period
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The results of determining the penetration
stress show that the consistency of semi-fin-
ished beef products becomes more tender dur-
ing the storage compared to the control sample.

An important indicator of a marinade
based on vegetable oil blends enriched with the
enzyme bromelain is a decrease in the hardness

of semi-finished products, so the plasticity of
the samples was determined on the first and
third days of storage, as shown in Fig. 3 and 4.
Plasticity is the ability of a product to undergo
irreversible deformations (the original shape
changes, and after the external action ceases,
the new shape is preserved).
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Figure 3. Changes in the plasticity of semi-finished pork products
depending on the storage period
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Figure 4. Change in the plasticity of semi-finished beef products
depending on the storage period
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The results of the studies shown in Figure
3 demonstrate that the plasticity of semi-fin-
ished pork products compared to the control
sample decreased, which indicates an increase
in meat hardness. The results shown in Fig. 4,
demonstrate that the plasticity of marinated
semi-finished products increased compared to
the control sample, which indicates a decrease
in meat hardness.

The use of enzyme preparations in the
meat processing process allows for substan-
tially accelerating a number of biochemical re-
actions and opens up interesting prospects for
modifying and intensifying processing, acceler-
ating softening, and increasing the tenderness
of tissues.

Conclusions and Prospects

The results of the examination of structural-me-
chanical parameters of natural meat marinated
semi-finished products showed that pork prod-
ucts have a tender, juicy consistency at the be-
ginning of the storage period, this is due to the
structure of muscle fibres and a large content
of adipose tissue. Beef products are more ten-
der and juicy in the middle and at the end of
the storage period, because they have a rough
structure of muscle fibres and a substantially
lower fat content compared to pork. The use
of bromelain in the technology of semi-fin-
ished meat products will increase the biological
value of products, reduce the maturation time
of meat, and will also contribute to better and
faster fermentation of the product.
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BriuB MapuHa Iy Ha OCHOBi KyllaKiB pOCJIMHHUX OJIiH
Ha CTPYKTYPHO-MeXaHi4Hi IOKa3HUKH HaTypaJIbHUX
M’ICHUX MapHMHOBaHUX HaniB(aOpUKaTiB

OxkcaHa AHatosniiBHa lllToHna, Karepmuna MukonaiBHa CeMeHIOK,
BikTropis KoctasaTuHiBHa Kymmk

HarionanpHmii yHiBepcuTeT 6iopecypcis i mpupomokopucTyBaHHs YRpainm, 03040, Byit.
T'epoiB o6opoun 15, m. Kuis, Ykpaina

AHoTanig. MapyHagy Ha OCHOBi KyHaXiB POCAMHHMX OJiif IJisT BUPOGHMIITBA HATypaTbHUX
M’SICHUX MapMHOBAaHUX HamiBhabpMKaTiB CYTTEBO 3[iliCHIOITh BIUIMB HAa DEOJIOTIYHI Ta
CTPYKTYPHO-MEXaHiuHi TOKasHUKM TpoAykTy. CamMe BOHM BM3HAYalOTh I[JIACTUYHICTh Ta
KOHCHCTEHIIi10 HariBhabpuKaTiB, BUTOTOBIEHNX i3 cpoBMHM 1 Ta 2 raTyHKiB. TOMy MeTOI0 PO6OTU
6yJs1a po3pobKa perenTyp AJiss MapMHA/IiB Ta BCTAHOBJIEHHS BIUIMBY MapyHaay Ha OCHOBI KyMaxiB
POCIMHHMX OJTiii, 36araueHnx hepMeHTOM 6poMenaiHOM Ha CTPYKTYPHO-MeXaHiuHi IMOKa3HUKU
HaTypaJbHUX M’SICHMX MapMHOBAHMX HamiBbabpuKaTiB y mpoiieci 36epirants. JoctimkeHHIMU
6ys10 po3pobiieHo 8 3paskiB HamiBhabpuKaTiB, a came: 4 3pa3Kky i3 BUKOPUCTAHHSIM CBMHUHUA:
1 KOHTpONBHUIT 3pa30K 6e3 3aCTOCYBaHHSI MapMHAAy Ta 3 3pa3Ku i3 MapuHaAaMM Ha OCHOBI
KYIIaXiB POCIMHHUX OJiif; Ta 4 3pa3Kky i3 BUKOPUCTAHHSIM SITTOBUUMHM: 1 KOHTPOJIBHUI 3pa30K
6e3 3aCTOCYBaHHSI MapyHAaIy Ta 3 3pasKy i3 MapMHaJaMM Ha OCHOBi KYITaskiB POCIVMHHUX OJIiii.
V 3B’I3Ky 3 IIMM MPUIANLIM [0 BUCHOBKY IMPO AOLIBHICTh 3aCTOCYBAHHS B CKJIAZi MapuHamy
KyTaxkiB pOCJIMHHUX 0O71ilt Ta hepmeHTY. [JoOHaTKOBUM BIUIMBOM Ha HATYPaJIbHI M’SICHI MapuMHOBaHi
HamiBdabpMKaT € Kpalli OpraHoAeNTUYHI Ta CTPYKTYPHO-MeXaHiuHi MOKa3HMKM B MOPiBHSIHHI
i3 KOHTPOJBPHMMM 3pa3KaMy. 3’SICOBAHO IO KOHCUCTEHIlis HamiBpaOpuUKaTiB 3i SJIOBUUMHU
BIPOIOBXK TePMiHy 36epiraHHs cTae HiXKHiIllIa Y TTOPiBHSAHHI 3 KOHTPOJIbHMM 3pa3koM. [loBeieHo,
IO TUIACTUYHICTh HamiBpabpuKaTiB 3i CBMHMHM IPOTM KOHTPOJIBHOTO 3pa3ka 3MEHIINWIAcCh,
IO CBiAUMTb TPO 36iMbIIEHHST JKOPCTKOCTI M’sica. A pe3ylbTaTy MOCTiIKeHHS TUIACTUYHOCTI
MapMHOBaHMX HamiBha6pMUKaTiB 36iMbIIMINCH TTOPIBHSIHO 3 KOHTPOJBHIM 3Pa3KOM, III0 CBiTUUTH
PO 3MEHIIEHHS JKOPCTKOCTi M’sica. 3aCTOCYBaHHS POCMHHOI CMPOBMHM B TEXHOJIOTi1 HATYpaIbHUX
M’SICHUX MapMHOBaHMX HaMiBPabpuKaTiB 1a€ MOXKINBICTh BUKOPUCTOBYBATU M SICHY CUPOBUHY 1
Ta 2 TaTyHKiB Ta HAa BUXOAi OTPUMAaTH Hi>KHUI, COKOBUTHUIA, JIETKO3aCBOIOBAHUII TTPOAYKT

KirouoBi cimoBa: M’sico, o71ist, KyTiask, meHeTparliliHa Hampyra, IJIacTUYHiCTh, hepMeHT, SKOPCTKiCTb
HamiBdabpukaTis
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