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Abstract. Nowadays, meat production is developing towards a wider range of products. Their components are optimised and
combined in such a way as to increase the nutritional value, to preserve the most valuable components of raw materials, to make for
some lacking macro- and micronutrients by including the functional ingredients in the recipe. A possible way to improve the meat
products technology is making purposeful changes in the formulation of the product. This involves selecting certain types of raw
materials and additional components in ratios providing the required nutritional value of the finished product. New functional
ingredients having the desired physiological effects on the human body should be combined with new, modern means of processing
raw materials that will provide the necessary technological characteristics, the quality and safety of the final product. Home-
manufactured vegetable supplements obtained from seeds of different crops are a promising direction of research. Their unique
chemical composition and functional properties allow achieving the expected nutritional value of the finished product in accordance
with modern nutritional standards. This article presents the results of analysing and studying of oilseeds aimed at creating a balanced
multifunctional supplement to be used in recipes of functional meat products. It has been studied how the functional and technological
parameters of seeds change depending on the degree of their grinding. The organoleptic evaluation has allowed determining the
optimum ratio of plant components in the mixture. The quality parameters of the supplement developed, its biological value, vitamin
and mineral composition have been determined. The organoleptic characteristics and structural and mechanical parameters of meat
model systems have been analysed, which has made it possible to recommend the right percentage of the composite oilseed mixture in
the recipes of meat products, namely, pates and chopped semi-finished products.
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AHorauisi. CyyacHe BUPOOHHMITBO M’SICONPOAYKTIB PO3BUBAETHCS y HANPSAMKY PO3IIMPEHHS ACOPTUMEHTY MPOIYKLI,
KOMOiHYBaHHS i onTUMi3allii KOMIOHEHTHOrO CKJIaAy 3 METOIO MiJBHIICHHS Xap4oBOi LIHHOCTI, 30epekeHHs] HaNLiHHIIINX
CKJIQJIOBUX CHPOBMHH, KOMIICHCAlii HecTauyi psagy Makpo- 1 MIKpOHYTPI€HTIB IUIIXOM BKIIOYEHHS B PELENTYpy
(byHKLiOHANBHUX IHTpeAieHTiB. OMHUM 3 MOXITUBHX LUISXIB YIOCKOHAJICHHS TEXHOJIOT1] M’SICHUX MPOAYKTIB € apryMEHTOBaHi
3MIHH PELENTYpHOro CKIamay BuUpoOy, 10 mependadae migdip MEBHUX BUAIB CHPOBHHU Ta JOAATKOBHX KOMIIOHEHTIB Yy
CITiBBiTHOIICHHSIX, 5K 320€3MeUyI0Th JOCSITHEHHS MPOrHO30BaHOI Xap40BOl IHHOCTI TOTOBOTO BUp0Oy. BukopucTanHs HOBUX
(YHKIIOHATPHUX 1HTPEMiEHTIB 3 MeTOI0 3abe3nedeHHs] GakaHoro ()i3ioNOrivHOro BIUTUBY HA OPraHi3M JIIOJWUHU OLIIBHO
MOEJHYBaTH 3 HOBUMH, Cy4aCHUMH 3acobamMu OOpPOOKH CHPOBUHHM, SIKi CHPHATHMYTH 3a0€3MEUCHHIO HEeOoOXiTHUX
TEXHOJIOTUHHX, SIKICHUX XapaKTePUCTUK Ta Oe3MeYHOCTI KiHI[EBOrO MPOAYKTY. PociauHHI 100aBKH BITYM3HSIHOTO BUPOOHHUIITBA
HA OCHOBI HACIHHS DPI3HUX KYJBTYp € MEPCICKTHBHUM HAMPSIMOM HAYKOBHX IOCII/HKEHb, OCKIJIBKU 3aBISKH YHIKATbHOMY
XiMIYHOMY CKJIaay Ta (YHKI[IOHAJbHHM BJIACTUBOCTSM BOHHU 3[aTHi 3a0€3MEUWTH MOCATHEHHS MPOTHO30BAHOI Xap4uOBOI
LIHHOCTi TOTOBOTrO BHPOOY 3TiHO 3 Cy4aCHUMH BUMOTaMH HYTPHIIONOTIi. Y JaHiil CTAaTTi NPEICTaBICHO Pe3y/bTaTh aHANTi3Yy
Ta JOCTIKCHHS HACIHHS ONIMHUX KYIBTYp 3 METOI CTBOPEHHS 30ajaHCOBaHOI OaraTo()yHKIIOHAJNBHOI JOO0ABKH IS
BUKOPUCTAaHHA Yy pEUEeNTypax (YHKIIOHAJBHUX M SICHUX NPOAYKTiB. BuBueHO muHaMiKy 3MiHH ()YHKIIOHAJIEHO-
TEXHOJIOT'1YHHX MOKA3HUKIB HACIHHS 3aJIe)KHO Bl CTYNEHIO HOoro moApiOHeHHs. 3a pe3yiabTaTaMH OpPTaHOJIENTHYHOI OLiHKH
migibpaHo ONTUMANFHE CITiBBiAHOMICHHS POCIMHHUX KOMIIOHEHTIB y CKIaji cymimi. Bu3HaueHO AKiCHI IOKa3HUKH CTBOPEHOI
n00aBKH, O10NMOTIYHY WIHHICTH, BITaMiHHHW Ta MiHEpalbHUH ckiaia. [IpoBeneHO aHAi3 OPraHOJENTHYHUX Ta CTPYKTYPHO-
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MEXaHIYHUX ITOKA3HHWKIB M’ SCHHUX MOJEIBHUX CHCTEM, Ha IIACTaBi SIKOrO 3pOOJEHO BHCHOBKH IIOJ0 PEKOMEHIIOBaHOI'O
BiJICOTKOBOT'O BMICTy KOMIIO3UIIIHHOI CyMiIlli HACIHHS OMIMHUX KYJIBTYp Y PelenTypax M’sCHHX MPOAYKTIB, a caMe MaIlTeTiB

Ta MoCiueHNX HamiBhabpHKaTiB.

Ku1rouoBi c10Ba: HaciHHSA ONMMHUX KyJIbTYp, CyMilI, M SICHI MOAENBHI CHCTEMH, ITAIITET, MOCideH] HamiBhaOpHKaTH.
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Introduction. Formulation of the problem

The ecological deterioration observed in the recent
years in our country and globally results in higher
morbidity rates. Besides, today, there is a tendency to a
more hurried lifestyle, which tells on an average
Ukrainian’s dietary regimen and quality of nutrition.
So, it seems necessary to modernise today’s meat
production technologies by improving their quality,
expanding the range of products, and using raw
materials more effectively.

A promising direction of research that allows
implementing all the above is enriching meat with
vitamins, minerals, and other substances that people
generally lack for a balanced diet. To this end,
appropriate  functional  ingredients should be
purposefully selected. Particularly noteworthy are
oilseeds due to their high nutritional value and specific
functional and technological properties [1-5].

Analysis of recent research and publications

Meat is a high-value protein-containing edible raw
material. However, there are cases when it needs
enriching with vitamins, minerals, and other substances
the lack of which makes a diet unbalanced. The
problem is of theoretical and practical interest, and a
great number of domestic and foreign studies prove it
is still important. The results of the studies allow
concluding that meat products with a well-balanced
fatty acid, vitamin, and mineral content can be
obtained by introducing raw material of plant origin
(primarily oils and flours) into their formulation [6-8].

A thorough analysis of reference materials and
research papers presenting the results of experimental
studies has shown that a promising raw material to
enrich traditional meat products (in particular, patés
and chopped semi-finished products) is the seeds of
pumpkins, sunflowers, sesame, and flax, which are
unique in their chemical composition and
pharmacological properties [9-11].

Thus, pumpkin seeds are a source of valuable
bioactive agents. They have been proved to contain a
lot of proteins (35%), fats (40-55%), essential oils,
phytosterol cucurbitol, cucurbitin  (0.5%), phytin,
organic acids (salicylic, malic), vitamins (carotene,
carotenoids, ascorbic acid, and Group B vitamins — B1,
B2, PP) —up to 0.2 % [7,12-16].

The percentage of the main nutrients in ripe
sesame seeds: soluble carbohydrates — 16-20%,
proteins — 19-27%, sesame oil — 53-65%, ash — 5%,
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phytosterols, sitosterols, phytin, amino acids,
tocopherols, choline [14, 17-20].

The percentage of the main nutrients in ripe flax-
seeds (Linum usitatissimum): proteic substances — 18—
33%, mucilage — 5-12%, carbohydrates — 12-26%,
nitrogen-free extractives — 22%, fatty oils — 30-509%,
fatty acid triglycerides: linolenic — 30-45%, linoleic —
25-59%, oleic — 18-20%, glyceride stearic — 8-9%,
palmitic, arachidic, myristic, and a-tocopherol. The
seeds contain phytosterols, enzymes, vitamins C, A, F.
In flax seed coats, high-molecular compounds were
found, which, when hydrolysed, release linocinamarin.
Its action is similar to that of pilocarpine and
carbachol, so flax seeds stimulate gastrointestinal
activity [14,17,21,22].

Laboratory studies show that ripe sunflower seeds
contain the following substances: vitamin A, Group B
vitamins (B1, B2, B5, B6, PP, B9), vitamins E, D;
B-carotene and carotenoids; choline;  mineral
substances  (selenium, manganese, magnesium,
calcium, sodium, potassium, phosphorus, iron, zinc,
copper); starch; mono and disaccharides; fatty acids;
amino acids; phytosterols; dietary fibre; essential and
fatty oils. These seeds provide the body with more than
100% of vitamins E it needs, and with 70% of Group B
vitamins. The nutritional and caloric value of 100 g of
the product is: proteins — about 20.2 g; fats — about
53.5¢; carbohydrates — about 10.6 g; food energy —
about 605 kcal [23-25].

The papers by H.Simakhina, V. Pasichny,
N. Slobodyanyuk, Yu. Sukhenko, L. Avdeyeva and
others deal with the theory and practice of using plant-
based functional supplements in the technologies of
manufacturing chopped semi-finished products and
forcemeat [1,2,12,13]. N. Stetsenko’s papers, as well as
those by a number of foreign researchers, focus on
studying oilseeds as a promising source of bioactive
dietary supplements [14,15,17,18,21]. Besides,
vitaminised oil blends were once used in meat
patés [22]. Thus, there are unsystematised data on how
some supplements of plant origin (among them
oilseed-based ones) effect on meat raw material and
finished meat products. However, we can find no
information as for the systemic approach to developing
oilseed-based complex supplements to be used in the
forcemeat products technology. So, it should be studied
and scientifically reasoned whether it is practical to
combine different oilseeds when making a dietary
supplement to be added to forcemeat products.
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The purpose of the study is giving scientific
reasons and creating a multifunctional dietary
supplement, which is a mixture of different oilseed
varieties, to be further used in the technology of meat
patés and chopped semi-finished products. For this
purpose, the following objectives have been set and
achieved:

— considering whether oilseeds can be used in the
meat products technology;

— modelling the seed mixture composition;

— studying the quality characteristics of the
supplement obtained;

— determining and giving reasons for the optimum
proportion of the mixture in the recipes of meat patés
and chopped semi-finished products.

Model forcemeat systems were prepared by
mincing the meat raw material (50 % of beef and 50 %
of chicken) in a laboratory mincer (the hole plate
diameter 8 mm).

Physico-chemical, functional and technological
properties were determined by standard methods [26].

Results of the research and their discussion

Research materials and methods

The objects of the study were products of the
brand Sto pudiv (Kharkov, Ukraine), namely: flax-
seeds (country of origin — Ukraine, nutritional value of
100 g of the product: proteins — 21.8 g, fats — 39.5 g,
carbohydrates — 27.8 g), sunflower kernels (country of
origin — Ukraine, nutritional value of 100 g of the
product: proteins—  20.89, fats— 51.4g,
carbohydrates — 20.1 g), sesame seeds (country of
origin — India, nutritional value of 100 g of the product:
proteins— 20.0g, fats— 40.0g, carbohydrates—
28.1 g), pumpkin seeds (country of origin — Ukraine,
nutritional value of 100 g of the product: proteins —
24.0 g, fats — 33.1 g, carbohydrates — 4.7 g).

The seeds were ground with a technological
laboratory mill LMT-2 (made by LLP OLIS, Ukraine)
equipped with an automatic grain supply measurer and
with replaceable calibrated screens (mesh sizes
0.8 mm, 0.57 mm, 0.4 mm, and 0.35 mm).

78

At the first stage of the research, an analysis of
scientific literature allowed selecting four oilseed
varieties, namely sesame, flax, sunflower, and
pumpkin seeds, as they were promising raw materials
for bioactive supplements to meat products due to their
valuable chemical composition and functional
properties.

In meat products manufacturing technology, plant
raw material can be pre-processed in different ways,
and the most common preparatory operation is
grinding, or crushing [27]. Destroying the dispersed
structure allows controlling its structural and
mechanical  properties.  Besides, as complex
conformational and destructive transformations of
plant raw material biopolymers take place, the
digestion of nutrients accelerates [28]. So, to improve
the functional and technological characteristics of the
samples, they were ground into particles as big as 800
to 350 um, and the changes in the properties depending
on the fineness of grinding were determined. In a
similar way, model meat systems were studied, with
the crushed seeds content 10 % of the weight of the
forcemeat. It has been determined that the more finely
the seeds are ground, the higher is the water-binding
capacity of meat systems. The highest water-binding
capacity was observed in the samples where seeds had
been added ground into 350 um particles (Fig. 1).
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Meat systems with added:
—=— Flaxseeds
—&— Pumpkin seeds

— — —— Mixtures of all crushed seeds varieties (350 um)

—o— Sesame seeds
—a— Sunflower seeds

Control sample (no crushed seeds added)

Fig. 1. Changes in the water binding capacity of meat systems containing seeds of different crops,
depending on the size of the vegetable component particles
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The results can be explained by fibre
microcrystallisation that takes place while grains are
finely crushed. During this process, there is an increase
in fibre’s water-absorbing capacity and in its ability to
form stable colloidal gel.

It has also been established that seeds crushed into
350 um particles, when added to meat systems,

increase their fat holding capacity (Fig. 2). This is
important for the technology, as this parameter is
responsible for the product’s delicate and smooth
texture, prevents fat separation, and reduces the weight
loss during heat treatment.
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Size of crushed seed particles, pm

Meat systems with added:
—= Flaxseeds

—&— Pumpkin seeds

— —— —Mixtures of all crushed seed varieties (350 pm)

—o6— Sesame seeds
—a— Sunflower seeds
------- Control sample (no crushed seeds added)

Fig. 2. Changes in the fat holding capacity of meat systems containing seeds of different oil crops,
depending on the size of the vegetable component particles

Besides, it has been observed that the output of the
finished product increases by 3-5%. This parameter is
the highest for the samples with crushed pumpkin
seeds added. The increased output reduces the loss of
valuable water-soluble dietary and bioactive substances
while water is lost during heat treatment.

The next stage of the work was modelling a
composite oilseed mixture to be further used as a
dietary supplement. Analytically, on studying the
literature, it has been established that all the oilseed
varieties under analysis are high in their nutritional
value and functional and technological characteristics.
As a most important parameter that allows evaluating
whether a supplement can be used is its sensory
properties depending on its individual compositional
features, the content of certain components has been
determined, primarily, by sensory evaluation. To this
end, sesame, flax, sunflower, and pumpkin seeds,
ground as fine as into 350 um particles were mixed
together in different proportions. The content of certain
components varied 10 to 50% (Table 1).

On analysing the sensory evaluation results
(Fig. 3), it has been decided in favour of the equal ratio
of the four seed varieties in the composition of the
complex supplement.

The qualitative characteristics of the experimental
supplement are given in Tables 2 and 3.

The studies evidence that the gustatory and
aromatic features of the whole supplement and of its
individual components are quite pronounced.
Nevertheless, at a certain concentration, they do not
affect the sensory characteristics of finished products.
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The biological value of any functional supplement
is as important. It is known that oilseed proteins are
high in various essential amino acids. Table 4 presents
the amino acid composition of the supplement under
analysis.

It has been established that the supplement can be
a source of high quality protein (21-22 %). A
considerable carbohydrate content, where starch and
fibre prevail, results in the complex supplement’s
water and fat binding capacity. Besides, it has a
positive effect on its emulsifying efficiency and gel-
forming capability.

Table 1 — Selection of the components
of the oil crops composite mixture

Variant combination of the components of the oil crops
composite mixture

Variant 1 Variant 2
Seed Percentage Seed Percentage
variety when added variety when added
sesame 10% sesame 30 %
flax 30 % flax 10 %
sunflower 30 % sunflower 30 %
pumpkin 30 % pumpkin 30 %
Variant 3 Variant 4
sesame 30 % sesame 30 %
flax 30 % flax 30 %
sunflower 10 % sunflower 30 %
pumpkin 30 % pumpkin 10 %
Variant 5 Variant 6
sesame 25 % sesame 20 %
flax 25 % flax 20 %
sunflower 25 % sunflower 10 %
pumpkin 25 % pumpkin 50 %
81 Volume 13 Issue 2/ 2019
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Appearance Table 3 — Sensory characteristics of the
2 experimental supplement
Parameter Description
Appearance Friable loose-textured powder
Colour Light creamy, with brown flax inclusions
Taste Colour Odour No off-odours, no mouldy or stale smell
Taste Taste of raw seeds, with a specific tinge of
flavour
Table 4 — Amino acid composition of the
supplement (per 100 g protein)
Odour
; /i . . . Non-essential amino
Variant 1 Variant 2
Variant 3 Variant 4 Essential amino acids, g acids, g
Variant5 " = - - \Variant6 Lysine 5.40 Alanine 4.37
Fig. 3. Profile chart of the sensory evaluation of Valine 5.26 Arginine 11.59
variant combinations of the oil crops composite Methionine + cystine | 1.93 Aspartic acid 9.26
mixture components Isoleucine 4.26 Histidine 2.54
Threonine 3.94 Glycine 6.4
Table 2 — Physico-chemical and functional Leucine 6.90 | Glutamicacid | 19.17
and technological characteristics Phenylalanine + 1 5 | oyvoroline 0.00
of the experimental supplement tyrosine :
Tryptophan 1.60 Proline 4.30
. . Functional and Total 33.29 Serine 4.56
P?%/ ;'r?(:_g;?gntigal technological Total: 62.19
characteristics Total amino acids 95.48
. Water holding
Mass_f;ad'o(; of | 539 capacity, g water/y | 2.8 However, the presence of all essential amino acids
molstuire, 7o product in the composition of protein is not enough to make it
Mass fraction of 21.40 Fat holding capacity, 0.8 nutritionally valuable. Protein is only complete when
protein, % ' g fat/g product ' all its amino acids are present in the amounts and ratio
Mass fractionof |, -0 Emulsifying g9 | optimum for the body’s normal functioning. That is
fat, % efficiency, % why, to determine the biological value of the
M%sshfrgctlton ?; 22.50 Crmca: g;a_latlo(; 45 | supplement, the amino acid score has been calculated —
iﬁaraﬁic{n;? efsi’brg aoréi%%?d:ﬁz's aot the percentage of each amino acid compared to its
P % " 210 y 20 °C 13 content in protein taken as standard (ideal protein). The
: amino acid score calculated for the experimental
Mass fraction of . ;
ash, % 1.00 pH 5.8 | supplement is shown as a chart (Fig. 4).
180
160 1=
140
8 120 — — |
g 100 u M
.E 80
IS 41
g 60
40 H
20 1
0 T T T T T T T
1 2 3 4 5 6 7 8
Amino acids

O Chicken meat O Supplement @ Ideal protrin FAO/WHO

Fig. 4. Amino acid score (%) of the supplement, of chicken meat (category 1), and of ‘ideal protein’
1 - Lysine, 2 — Valine, 3 — Methionine + cystine, 4 — Isoleucine, 5 — Threonine, 6 — Leucine,
7 — Phenylalanine + tyrosine, 8 — Tryptophan
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The calculation of the amino acid score allows
determining the limiting amino acid that is responsible
for how much the whole protein is assimilated by the
body. This is due to the fact that amino acids ingested
with food in excessive quantities as compared to the
limiting one do not take part in protein biosynthesis.
They quickly decompose in the course of metabolism
and excreted from the body. All amino acids necessary
for protein biosynthesis must be easily available in a
cell and present all at the same time.

In the experimental supplement, the limiting
amino acid is lysine, which is typical of proteins
contained in seeds. This disadvantage can be cancelled

determine the optimum hydromodulus for the
experimental supplement, a series of experiments has
been carried out, with different mass fractions of moisture
at 20°C. The results of the experiments have shown that
one part of the supplement can strongly bind 3-3.5 parts
of water. That is why, the recommended hydromodulus is
1:3. Besides, the experiments made it possible to
determine the optimum resting time of gel and the
dependence of its viscosity on the temperature. The
results are presented as a graph in Fig. 5.

Table 5 - Vitamin and mineral content
(in 100 g supplement)

out by combining the supplement with proteins of Vitamins Macroelements, | Microelements,
animal origin (in particular, with chicken meat) or with M mg 20
animal fat. As the amino acid compositions of B- 050 | potassium | 1719 Iron 2.1
vegetable and animal proteins complement each other, | carotene | 2 3 4
it can make the protein well-balanced, and the T%‘io(ﬁ’ger 2-825 Calcium | 71.25 Manganes 04-17
biological value of the composite product can become - .
adequate for the body’s needs. 'z‘ifc?r(té')c 0'723 Magr:es'u 1022'1 Copper Ois
At the next research stage, the vitamin and mineral Vitamin | 0.14 _ : 00
composition of the experimental supplement was B6 5 Sodium | 8.43 Nickel 3
determined. The results are presented in Table 5. . 0.41 ) 0.2
The analysis of the vitamin composition has | Biotin(H) | ™ Sulphur | 22.62 Tin 0
shown that the newly-developed supplement contains | Nicotinic 122 Phosphor | 181.9 Zinc 15
all Group B vitamins (except for B12). Besides, there | acid (PP) ' us 3 7
is tocopherol (E), B-carotene, ascorbic acid (C), folic | Pantothen 015 _
acid, niacin (PP), and micro and macroelements ic acid 5 Chlorine | 23.62 - -
essential for human life. Besides, by the computational _(55) _
method, it has been determined that a complex seed- Rlboélzaw 0-86 _ _ _ _
based supplement can be a good source of n (B2)
- Thiamine | 0.18
polyunsaturated fatty acids, as all the four components (B1) 4 - - - -
(sesame, flax, sunflower, and pumpkin seeds) are high Folacin
in Omega-3 and Omega-6 fatty acids. (folic | 003 _ _ _ _
When using structure-forming dietary supplements, acid) 0
one should know their hydromodulus (proportion of Choline 13.9 - - - }
water), as gel-formation is only possible at a certain (B4) '
concentration of proteins and polysaccharides. To
T, min.
20 30 40 50 60 70 80
60 1 1 1 1 1 1
" 55 A
£ 50 -
£ 45 -
[=]
2 40 1
> "
35 A g
30 T T T T T T
0 10 20 30 40 50 60
t,°C

---meermin,  —8—1,°C

s

Fig. 5. Dependence of gel viscosity on the temperature and resting time
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The study has shown that gel’s optimum resting
time is 30 minutes. Within this interval, gel stabilises,
and during the further resting time, it gets no stronger.
As seen in Fig. 3, when gel is heated to 60°C, its
viscosity increases, and if the temperature rises, this
parameter decreases, which can be explained by
protein denaturation.

Today, the manufacture of meat products is rather
empirical: recipes are based on sensory data, and the
technology is traditional in its structure, in the set and
sequence of operations using traditional equipment.
The optimum amount of the mixture in the
formulations of patés and chopped semi-finished
products has been determined by sensory evaluation of

model forcemeat systems. The content of the
Appearance

5 T
-~

Consistency

Controle sample ————10% 15%

Fig. 6. Profile chart of the sensory evaluation of the
experimental samples of chopped semi-finished products

with different percentages of the supplement

20% - - - -25%

Conclusion

Based on an analysis of research papers and reference
materials, the properties of different oilseed varieties have
been studied. Four oilseed varieties have been selected as
the most promising to be used in meat product
technologies, namely, sesame, flax, sunflower, and
pumpkin seeds. A model of the seed mixture composition
has been created. It has been established that the equal ratio
of the seed varieties in the composition of the complex
supplement is the optimum. On analysing the functional
and technological properties of the four varieties of the seed
raw material, it has been established that the oilseed crops

supplement varied 5 to 25%. The results are visually
represented in Fig. 6 and 7.

To evaluate the quality of a product, sensory
analysis has an advantage as it allows determining
quite quickly whether a product is safe to consume.
The parameters like colour, taste, odour, consistency
give a general idea of the product and help make the
right choice of the main ingredients and their ratio. The
research results make it possible to conclude that the
supplement’s percentage in the formulations of
chopped semi-finished products should not be more
than 20%, and in those of meat patés, not more than
15%, as a higher percentage of the supplement results
in worse sensory characteristics.
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Fig. 7. Profile chart of the sensory evaluation
of the experimental samples of meat patés
with different percentages of the supplement

can be modified by mechanodestruction. It has been shown
that crushing seeds effects positively on such parameters as
water binding and fat holding capacities, as well as on
forcemeat output. Experimentally, it has been determined
that the optimum hydromodulus for the supplement
developed is 1:3, with the gel resting time 30 minutes at
60 °C.

The model samples of meat patés and chopped semi-
finished products have been organoleptically evaluated.
The evaluation results have made it possible to
recommend including 15-20% of the oilseed mixture into
the  composition of these meat  products.
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