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INVESTIGATION OF THERMAL AND
TECHNOLOGICAL CHARACTERISTICS
OF NEW MEAT PASTES
PRODUCTION

O6’exmom docuionceniss € mepmiuni i MexHoN02iun XAPAKMEPUCTNUKY GUPOOHULMEBA M ACHUX NAUmMemis,
a came nawmemis 3 Kypsauozo m’sca ma newinkKi, sk cCMawHozo, noAcusHozo (3aceoioemocs na 94-96 %) i 6 moi
Jce Uac HUSLKOKALOPIH020 npodyxmy. OOnum 3 naibinvil npoOiemMuux Micyb € SKiCHe YNpasiinus npouecom
NPOEKMYBarns QYYHKUIOHALLHUX XAPUOBUX NPOOYKMIE 3 YPAXYSAHHUIM iX1Hb020 Ulib06020 npusnadenis. Cmeo-
penis M’ACONPOOYKMie Ha 0CHOGI NOEOHANHSA M ACHOT MA POCIUNNOT CUPOBUHI € 0OHUM 3 CPHEKMUCHUX ULLAXIG
supiwenns npodiemu 36ananco6an0zo Xapuysanis, Pezyaosanis 6IACMUeocmei ma onmumisayii 6io102iunoi
UIHHOCMI 20M06020 NPOOYKMY.

B po6omi npedcmagneno docaioxcenis pospobienux peuenmyp nawmemis 0is HympicHmuo-adexeamiozo 03-
00p0BUO-NPOPIIAKMUUI020 XapUyeanis nidsuwenoi 6io102iunol yinrnocmi. L[i docaioncenns daiomo MONCAUBICMY
DOSUUPUTIU ACOPTMUMEHT M ACHUX NPOOYKMIE, 30azamumu 00006UTl PAUIOH KOPUCHUMU HYMPIEHMAMU 1 XAPUOGUMU
BOJIOKHAMU, KL CNPUSIOMb 36epedcernio 300poe s, npaue30amuocmi i akmugnozo meopuozo 00820immst 00U,

B x00i docnidcenis uKopucmosy8aiiucs Memoouku Op2anoienmuuHiux, Qiuko-XiMunux, GyYnKuionaiono-mex-
HOJLOZIUHUX MA CIMPYKMYPHO -MEXAHTUHUX 00CHTONCeND. [INs 6USHAUEHIS ONMUMALLHOT KIILKOCM 3aNnpONnOHO8ANUX
inepedienmie npogedeno 0oCiioNcents iX 6NAUBY HA OP2AHONCNTNUYHT | PYHKUIOHALLHO -MEXHOJ02IUHI NOKASHUKU
MOOCILHUX KOMOIHOBANUX CUCTNEM.

Komnonenmu nosux nawmemie i 2omosa npooyxuis npoxoduiu pisny mepmiuny (mennosy abo xor00uiviy)
00pobxy. Oxpemi Komnonenmu gaputy nonepedino 0X0L00HCY8ALU b0 3aMOPOICYBALU, THl sapuiu abo Onan-
wyean, 20mosutl papul CMepuridyeal 8 Jeepcmsanii mapi, 00ICapiosalu 6 Memaiesux gopmax ado eapuiu
8 naponosimpsii cymiwi uu zapsuii 600i. [omosuil npodyxm o0xor00xcysaru. B pobomi nadaiomucs pesyivmamu
Q0CIONCeIMHSA IMINHU MENT0B020 HABAHMANCEIHA NIO UAC MePMiunoi 00podKU wMmamkosux m’sconpodyxmis. Li dani
00ePACAHL NPAMUM BUMIDIOBAHNUAM 2YCTNUNU MENL08020 NOMOKY 30 00NOMOZ010 MAN02AOAPUMHUX MATOTHEDUTHUHUX
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menaiomipie, sKi He 3asajcarmv NPOMIKaAHHIO MEeXHON02IUH020 NPOYECy.

Pesynvmamu opzanonenmuunoi ouinKku MoOesvHux supobis noKa3aiu ix npueMHuil CMax i apomam, 00Hopiony,
Hidicny, maszenodiony xoncucmenyiio. Ile 00360au10 pexomendysamu 0is Maco8020 BUPOOHUYMEA MPU PO3POLILCHT
peuenmypu nawmemie <Ipubnuil>, <Ilixanmuuii> ma <«Ocobiueuils.

Kmouosi crosa: 0300posuo-npoditaxmuune xapuyeanms, M’sacui nawmemu, xapuosa i 6i0102iuna yinHicmo,

Di3UKO-XIMIUHI NOKASHUKU.

1. Introduction

The beginning of the XXI century is characterized by
a dynamic growth in the production of healthy food products,
the global market for these products increases by 10-15 %
annually. More than a quarter of food products produced
in the EU fall into this category, in Ukraine this share is
much smaller. Alarming is the tendency to reduce the level
of protein intake, which is no longer consistent with the
rational norm (0.8—1.0 g per 1 kg of human weight per day).

One of the main tasks of the meat industry in reducing
the number of cattle and pigs, the constant shortage of raw
materials is the production of high-grade food and biological
value of products. Replacing animal meat, meat and offal of
poultry, as well as components of plant origin is one of the
fastest and most effective ways to solve protein deficiency.
The use of soy as a source of protein substitute showed
that the products from it do not belong to the health and
preventive.

Chicken meat is a delicious, nutritious (digested by
94-96 %) and at the same time low-calorie product. It is

a source of high quality, easily digestible proteins (19-22 %),
amino acids, vitamins, minerals, which are indispensable
material for the formation and functioning of the body.
Adipose tissue (on average, 5.2 %) has a large amount of
polyunsaturated fatty acids, which are not synthesized in
sufficient quantities in the body, but play a large role in
maintaining its functions.

The presence in the raw meat of chicken of biologi-
cally active substances of a broad spectrum of action, such
as bioactive peptides, zinc, iron, selenium, vitamins, fatty
acids, dietary fiber, determines its functional properties:

— improvement of the general condition of the body;

— stimulating the activity of enzymes of the detoxifi-

cation system and antioxidant protection;

— increase of immune potential and resistance.

Chicken liver contains a lot of nitrogenous extractives,
as well as vitamins and minerals, especially a large amount
of chitin, biotin, vitamins A (50 mg %), C (25-40 mg %),
niacin, and all B vitamins. It is widely used in clinical
nutrition for anemia, radiation sickness, general weakening
and low hematopoietic ability of the body.
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Therefore, it is relevant to study the technology of
combined meat paste for healthy nutrition using raw mate-
rials of plant and animal origin. This combination reduces
the caloric content, and at the same time, the content
of cholesterol and unsaturated fatty acids. At the same
time, products are enriched with natural biologically ac-
tive substances, vegetable proteins, carbohydrates, vitamins,
minerals, ballast substances and other compounds necessary
for the normal functioning of the human body.

2. The ohject of research
and its technological audit

The object of research is the thermal and technological
characteristics of the production of meat pastes, namely
pastes made from chicken meat and liver, as a tasty, nu-
tritious (absorbed 94-96 %) and at the same time low-
calorie product.

Subject of research: multicomponent model sys-
tems containing meat and poultry by-products,
vegetable raw materials: oyster mushrooms and

poultry meat products. Ukraine is among the ten largest
exporters of chicken meat and eggs [3, 4].

Analysis of the meat market in the world suggests that
there is a rapid development of the poultry industry [1].
Ukraine also has a significant growth in the poultry indus-
try (Fig. 1) and, as a result, an increase in the production
capacity of meat and poultry meat products [2]. Today,
Ukraine is in the top 10 global suppliers of chicken and
TOP-3 — in the EU with a figure of 313.4 million USD [3].
The increase in global consumption of chicken meat is
associated with the dietary properties of chicken and its
products [4]. In connection with the growth of production
and export of chicken from Ukraine, the availability of
producers of accompanying poultry products, in particular
stomachs, hearts, liver, etc., is growing, the demand for
which is less than for carcasses and thighs. This stimu-
lates the need to strengthen the processing base and to
develop and introduce into production new canned meat
from chicken.

champignons, hydrated 1:3 wheat fiber.
One of the best solutions to the problem of

improving nutrition is the production of pastes.
According to the provisions of DSTU 4432:2005,
meat paste is a pasty consistency product made
from minced meat made from boiled and/or raw
meat raw material with fat added, baked in metal
form or subjected to heat treatment and packaging.

The technology of paste production involves
the use of various types of raw materials of animal
and vegetable origin in their properties, which
determines the variety of used processing methods.
Combining cooking, blanching, browning, roasting,
homogenizing and other types of thermal and me-
chanical effects, let’s obtain a gentle homogeneous
product of pasty consistency, which has a pleasant
taste, smell and color.

One of the most problematic places is the quality
management of the process of designing functional food
products, taking into account their intended purpose.

3. The aim and ohjectives of research

The aim of research is development of a scientifically
based technology of a combined meat paste for healthy
nutrition using raw materials of plant and animal origin,
and has functional properties.

To achieve this aim it is necessary to perform the fol-
lowing objectives:

1. To justify the optimal amount of replacement of
raw meat per plant.

2. To investigate the nutritional and biological value,
organoleptic and technological indicators of the quality of
the developed combined products and compare the results
obtained with generally accepted quality requirements.

4. Research of existing solutions
of the prohlem

Analysis of the meat market in the world [1, 2], and
in particular in Ukraine, shows that there is a rapid de-
velopment of the poultry industry (Fig. 1) and, as a re-
sult, an increase in the production capacity of meat and
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Fig. 1. The number of poultry in Ukraine [2]

Among the packaged meat products the paste occupies
the leading place, they are in demand because of the deli-
cate taste and pasty consistency. Protein content in paste
is 10 %, fat 10-45 %. For nutritional value, the pastes
are not inferior to the highest grade of sausages [5, 6].

In order to transform chicken meat and liver paste
into a nutrient-adequate health-preventive food product,
it is necessary to add the corresponding biologically active
substances to the recipe. The source of such substances is
edible mushrooms and products from them [7]. As a result
of scientific research and on the basis of complex experi-
mental studies, the possibility of using cultivated mush-
rooms in recipes of boiled meat products was proved [8].

The advantage of mushrooms is the unique balancing
of all biologically valuable food components — proteins,
fats, carbohydrates, vitamins, microelements. Arginine and
lysine contained in fungi have a positive effect on the
development of memory and activate mental activity of
a person. Biologically active substances of mushrooms
normalize appetite, increase immunity, reduce low-density
cholesterol, reduce the risk of heart attack, and prevent
the occurrence of atherosclerosis.

In Ukraine, about 100 large companies and 1000 small
farms produce mushrooms. Two thirds of mushroom products
are champignons, about one third are oyster mushrooms.
Acquires accelerated shiitake mushroom production.
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Another biologically active additive to the recipes of
pastes, which increases their health and preventive func-
tion, is germinated cereals [9]. During germination, the
content of proteins and minerals increases, while fats and
complex carbohydrates decrease. In terms of the number
of essential acids, the proteins of germinated grain ap-
proach those of animal origin.

In the conditions of modern energy shortage to the
technologies of new combined meat products, it is neces-
sary to establish energy saving requirements. Components
of new pastes and finished products must undergo various
thermal (thermal or refrigeration) processing. The individual
components of mincemeat are pre-cooled or frozen, others
are boiled or blanched, the finished mince is sterilized
in a tin container, fried in metal molds or boiled in an
air-steam mixture or hot water. The finished product is
cooled. In technological instruc-

brain. Heat meters-disks with a diameter of 12—15 mm
and a thickness of 1.2—1.5 mm are applied and fixed in
the central part of the sample surface. The EMF signals
of heat meters, which are proportional to the surface
density of the heat flux g, W/m? are recorded with an
electronic device. Cooling chamber is a closed evaporator
of a small refrigeration unit with free air convection with
a temperature of 6 °C.

120 minutes of cooling (Fig. 2), the heat flux from the
beef sample decreased from 350 to 200 W /m? (sample 1),
the tongue — from 330 to 70 W/m? (sample 2), the brain
lobe — from 330 to 50 W, /m?2 This irregularity of the
heat load on the refrigeration unit must be taken into
account in technological and instrumental calculations.

From the experimental data, approximating equations
are obtained (Table 1).

tions, not enough attention is 035 +
paid to the intensity of thermal M
processes and their connection 0.30
with changes in technological \ R el
indicators. Set the final tempera- 0.25 \ sampie
ture of the product and the dura- I
tion of treatment, which is often E 020 = sample 2
calculated using an inaccurate 3z
model of heat transfer. So, du- % 0.15
ring sterilization in cans, which < 5 sample 3
height is greater than the dia- 0.10 P
meter, heat transfer is calculated \“
as for a flat wall. To optimize 0.05 -
technological processes in terms
of energy saving, information on 0.00 1
the dynamics of heat transfer is 0 30 60 90 120
necessary [10]. 7, min
Fig. 2. Heat flow during cooling samples of models of pastes
5. Methods of research
Tahle 1

The research results of chan-
ges in heat load during the heat

Sample approximation results

treatment of lumpy meat pro- [yo of the sample

Equations Approximation accuracy value, A2

ducts are provided. These data

—_9.10-8+3.9.11-52_
are obtained by direct measure- 1 g=-2-10"°1"+2-1071°-0.0031+0.3496 0.9991
ment of the heat flux density 2 g=-2-10""7%+6-10"51°-0.00611+0.3333 0.9973
using small-sized low-inertia heat 7 g=—4-10-"t3+8-10-5r2_0.00827+0.3084 09997

meters, which do not interfere
with the process flow.

In the development of new pastes and finished pro-
ducts, methods of organoleptic, physico-chemical, func-
tional-technological and structural-mechanical research
are used.

Formulations of pastes are developed, in accordance
with the requirements of TU U 15.1-30183690.014-2003
«Cooked sausage products and pastes for baby food with
food additives made by Wiberg (Austria)». To determine
the optimal amount of the proposed ingredients, a study
is conducted of their influence on the organoleptic and
functional-technological characteristics of model combined
systems.

6. Research results

Models of pastes of various processing and packaging
and their components during cooling are pieces of beef with
a size of 10x10x8 cm?, beef tongues and the fate of beef

Fig. 3 shows the dynamics of heat load in semi-loga-
rithmic coordinates. Experimental data on cooking in water
are well approximated. This indicates that there is a so-
called regular thermal regime. For it, the thermal calcu-
lations of technological processes are greatly simplified.

The dynamics of heat load during cooking meat pro-
ducts are studied with samples in stainless steel oval-shaped
vessels. The thickness of the samples is 80 mm (sample 1)
or 44 mm (sample 2), the weight of the samples is 400
and 200 g, respectively. The filled vessel is sealed.

Samples are cooked in a heat chamber steam-air mix-
ture with a temperature of 80-82 °C.

From the experimental data, approximating equations
are obtained (Table 2).

During cooking with an air-steam mixture, the heat
load changes irregularly through unsatisfactory mixing of
steam and air: the heat transfer from the steam condenses
on the vessel much more than from hot air.

;38
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Fig. 3. Dynamics of heat load of samples of models of pastes
Tahle 2
Sample approximation results of heat load dynamics
No. of the sample Equations Approximation accuracy value, A2
1 g=1-10""1-3-10-51%+0.003712-0.218471+0.6427 0.9976
2 g=4-10""1%-7-10~°7*+0.00612-0.26271+5.9932 0.9994

The sequence of technological operations in the produc-
tion of pastes includes the preparation of raw meat and
meat stuffing. The main and auxiliary raw materials are
cutters during 8—12 minutes, are filled with ready-made
paste mass into shells and loaves are tied. Heat treatment
included cooking at t=85-90 °C and t=120—180 min, up
to t in the center of the loaf 71+1 °C. The loaves are
cooled at t=8-10 °C, t=10-30 min.

One of the components in the recipe of pastes is mush-
rooms. The chemical composition of cultivated mushrooms

In the development of model paste systems, the control
sample was minced chicken meat, chicken liver, blood of
slaughter animals, linseed oil, powdered milk, hydrated 1:3
wheat fiber, broth from the liver, onions, salt and pep-
per. The results of the organoleptic evaluation of model
products shod their pleasant taste and aroma, uniform,
delicate, ointment-like consistency. This makes it possible
to recommend for mass production three recipes of «Mush-
room», «Spicy» and «Special> pastes (Table 5).

in various regions of Ukraine turned out to be almost Tahle 5
the same, since they are grown on compost of the same Recipes of developed pastes
composition. The trace element composition in oyster mush- Content. %
rooms and champignons is significantly different (Table 3). Component T :
For oyster mushrooms grown on different substrates, Lontral | Mushroom | Spicy | Special
the protective properties of toxic Pb (IT), Cd (IT), and |Minced chicken 38.0 28.0 28.0 | 330
Hg (II) ions are determined (Table 4). Boiled chicken liver 250 | 250 | 250 | 250
Tahle 3 Linseed oil 5.0 5.0 5.0 5.0
The micronutrient composition of cultivated mushrooms Wheat fiber hydrated 20.0 15.0 100 | 200
The content of the element, mg/1 kg of product Blood 50 5.0 5.0 5.0
Mushrooms
Bt Na* Ca?* Cu?* Fe3+ P(V) Dry milk 2.0 2.0 2.0 2.0
Champignon 100 60 212 1.18 15.7 3.7 Mushrooms champignons blanched | - 15.0 10.0 -
Oyster 922 | 1182 | 27 | 134 | 306 | 47 Son Fals - B 00l -
Table 4 Oyster mushroom biomass - - - 3.0
Protector property of oyster mushrooms Bouillan 50 50 50 50
Grown oyster mushroom Sorption of metal ions, mg/1g sample Bow 2.0 2.0 2.0 2.0
hiomass powder Fb (ID Cd (I Hg (I Salt 2.0 2.0 20 | 20
1. In straw 39.4 76.5 B65.5 Pepper 0.01 0.01 0.01 | 001
2. In rapeseed meal 39.6 66.0 20.5
3 In amaranth meal 529 710 205 The chemical composition and the energy value of the
4. In wheat germ meal 40.0 B6.5 35.5 new paste are determined (Table 6).
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Chemical compaosition and energy value of pastes

Tahle 6

Content, %

Sample Energy value, kcal/100 g
Protein Maoisture Fat
According to the requirements of TU U 15.1-30183690.014-2003 Not less 12.9 70 No more 15.4 190.02
Control 20.24 61.14 16.93 233.97
«Mushroom» paste 14.41 68.54 15.16 194.08
«Spicy» paste 16.23 68.47 13.78 188.94
«Special» paste 20.16 64.42 13.73 204.21

Replacing animal fat with vegetable oil leads to the
enrichment of pastes with polyunsaturated fatty acids, in-
cluding quinoleic, oo and y-pinolenic and oleic. New pastes
meet the requirements of TU U 15.1-30183690.014-2003
«Cooked sausage products and pastes for baby food with
food additives made by Wiberg (Austria)». Microbiological
studies of pastes have shown the absence of pathogenic
microflora. The possibility of recommending pastes for
nutritional nutrition is tested and gives results:

— no negative effects of the product on the patients’

health, blood test values, liver and kidney tests, sugar

metabolism were detected;

— a positive effect on cholesterol levels is revealed.

Technological operations in the production of pastes,
part of the meat in which is replaced by germinated grains
of oats, barley, wheat and corn are similar, except for the
different preparation of mushroom and vegetable raw mate-
rials. The model systems this time differed in the number
of phytocomplex germinated grains from 5 % to 30 %.
A control sample is taken for dietary and prophylactic
nutrition (Table 7).

Tahle 7

Model systems of developed pastes

Name of raw Content, %
materials No.1|No.2 |No.3|No.4|No.5|No. B
Chicken meat 400 | 410 | 51.0 | 41.0 | 300 | 28.0
Boiled chicken liver 36.0 | 30.0 | 15.0 | 20.0 | 26.0 | 24.0
Corn oil 5.0 5.0 5.0 5.0 5.0 5.0

Wheat fiber hydrated - - - - - -

gmf:”mplex germinated | ¢ | 400 | 150 | 200 | 250 | 300
Dry milk 5.0 5.0 5.0 5.0 5.0 5.0
Whey 5.0 5.0 5.0 5.0 5.0 5.0
Bow 2.0 2.0 2.0 2.0 2.0 2.0
Salt 199 [ 189 | 199 | 199 | 199 | 1.99
Pepper 0.01 | 0.01 | 0.01 | 0.01 | 0.01 | 0.01

The best organoleptic evaluation t is received by sample
No. 3, the worst — No. 5 and No. 6. Further research is
carried out with samples No. 1 through No. 4. Physical
and chemical indicators of the finished pastes are given
in Table 8.

Samples No. 3 and No. 4 have the highest pH va-
lue (6.63). The smallest protein content is sample No. 4
and is 15.1 %, which is within the amount of protein for

top grade according to DSTU. The greatest amount of
mineral substances contains sample No. 3 (2.96 %), which
is 0.36 % more than in the control sample (2.6 %). The
lowest fat content in the finished pastes is contained in
the sample from No. 3 and contains 12.1 % (within the
limits of the amount of fat according to DSTU). The best
indicators of moisture content shows sample number 3,
respectively, 69.7 %.

Tahle 8
Physical and chemical indicators of pastes
::l;;{i pH | Protein, % Ash, % Fat, % Muisture, %
Sample No.1 | 6.61 [ 159+0.31| 2.0+0.31 | 12.6+0.36 69.0
Sample No.2 | 6.62 | 15.4+0.28|2.32+£0.30 | 12.9+0.34 69.1
Sample No.3 | 6.63 | 15.9+0.30 | 2.96+0.28 | 12.1£0.30 69.7
Sample No.4 | 6.83 | 15.1+£0.27 | 2.30£0.27 | 13.0£0.29 69.2

Functional and technological indicators of pastes: water-
binding (WBA), water-retaining (WRA) and fat-retaining
(FRA) abilities and plasticity of the developed pastes are
given in Table 9.

Tahle 9
Functional and technological indicators of finished pastes
Sample No. WRA, % FRA, % WBA, % | Plasticity, cm®/g
Sample No.1 | 62.6+0.5 |73.9+025| 79.2+04 5.92+0.35
Sample No.2 | 61.0+0.3 |74.8+025]| 78.3+0.2 5.74£0.25
Sample No.3 | 62.7+0.8 |74.6+025|81.2+0.5 5.67x0.27
Sample No.4 | 57.6+0.7 |74.3+£0.15| 79.8+086 5.90+0.38

The content of water-binding and water-retaining capa-
city reduces the loss of raw materials during heat treatment,
increases the yield, creates a delicate, rich consistency of
the finished product and improves the digestibility degree.
Sample No. 3 has the highest value of the water-holding
and water-binding capacity of ready-made pastes and is
62.7 % and 81.2 %, respectively. The grease capacity of
sample No. 3 is 0.3 % higher than in the control sam-
ple (11.4 %) and corresponds to DSTU values. The highest
plasticity value in sample No. 1 is 5.92 cm?/g.

When analyzing the results of studies of functional
and technological indicators, it is found that the plasti-
city, water-binding and water-retaining capacity of minced
meat developed pastes correlated with the control. Du-
ring heat treatment, the maximum absorption occurs and

40
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the content of the aqueous phase of the polymers in the
constituents of the product allows to obtain a paste with

a high yield.

7. SWOT analysis of research resulis

Strengths. New formulations of the developed pastes
containing meat and by-products from poultry, vegetable
raw materials: common oyster mushrooms and champig-
nons, hydrated wheat fiber are proposed. The results of
the organoleptic evaluation of model products show their
pleasant taste and aroma, uniform, delicate, ointment-like
consistency. Microbiological studies of pastes have shown
the absence of pathogenic microflora. The possibility of
recommending pastes for nutritional nutrition is tested
and gave results:

— no negative effects of the product on the patients’

health, blood test values, liver and kidney tests, sugar

metabolism are detected;

— a positive effect on cholesterol levels is revealed.

Weaknesses. The weaknesses of the introduction of new
formulations of pastes include the need, in some cases, to
make changes in the production lines and to reconfigure
the equipment.

Opportunities. The introduction of new recipes in the
production of pastes will lead to an expansion of the range
of meat products from chicken and, as a result, will con-
tribute to the growth of chicken production.

Threats. The introduction of new formulations of chicken
paste into production will necessitate additional investments
in the modernization of production. It is also necessary to
take into account the risk factors associated with market
conditions, for example, depends on the epidemiological
situation in the poultry industry.

1. Formulations of functional pastes are developed using
oyster mushrooms in the amount of 15 %, mycelial biomass
of Pleurotus ostreatus fungi (oyster mushroom) — 3 % and
phytocomplex of cereals in the amount of 15 %. Analysis
of the data shows that replacing meat with vegetable raw
materials in minced pastes does not reduce the nutritional
value of the products. The protein content in the samples
using biomass of oyster mushrooms is at the level with
the control. In pastes, the replacement of animal fat with
flaxseed oil does not detract from the total fat content,
but this is offset by the presence of polyunsaturated fatty
acids, including linoleic (Omega-3), a- and y-linolenic and
oleic. Due to the decrease in the energy value, pastes with
mushrooms, kcal /100 g: 194.08, 188.94 and 204.21 can be
recommended for people who are overweight.

2. Formulations of experimental samples and conducting
research of model pastes on organoleptic, physicochemi-
cal, and functional-technological parameters are developed.
Paste from phytocomplex of cereals in the amount of 15 %
has high levels of protein content (15.9 %) and mineral

substances (2.96 %). As well as the lowest in fat con-
tent (12.1 %), as compared with other studied samples, as
well as high in functional and technological parameters:
WRA - 62.7 %, FRA — 74.6 %, WBA - 81.2 %.

The results of the organoleptic evaluation of model
products show their pleasant taste and aroma, uniform,
delicate, greasy consistency. This makes it possible to recom-
mend for mass production three developed formulations
of the «Mushroom», «Spicy» and «Special> pastes.
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