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Abstract. The article is focused on researching and developing a technology of new pasty food products based on vegetable
and fish raw materials made from powders of hydrobionts. The article presents the results of an experimental study into the effects
of both domestic and imported hydrobiont powders on the organoleptic properties and chemical composition of new food products —
vegetable paste and fish and vegetable paste. It was experimentally established that the use of hydrobiont powders in the production
of pasty food products allows increasing the content of essential nutrients and contributes to the solution of fundamental problems of
disorders caused by the deficiency of calcium and iodine, omega-3 PUFA and nutritional fibers in human nutrition. The analysis of
experimental data shows that the consumption vegetable paste and fish and vegetable paste products with hydrobiont powders,
according to to the recommended nutrition standards for the population of Ukraine, provides from 25 to 123% of daily intake of
iodine, from 20 to 30% of calcium and from 6 to 30% of daily intake of essential nutrients — synergists of assimilation of iodine and
calcium, which improves their bioavailability and makes it possible to classify such products as prophylactic. The use of semi-
finished fish and plant powder products made from domestic fish Gobiidae and hydrobiont powders by Rieber Food Ingredients, a
Norwegian company, enables the production of vegetable paste and fish and vegetable paste food products with high organoleptic
quality parameters. These new technologies of food products can be recommended for introduction in catering establishments and
industrial food production.
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Axoramis. CrarTiO TPUCBSIMEHO PO3POOJICHHIO TEXHOJOrii HOBHMX IACTONOMIOHMX 3aKyCOYHHX IPOIYKTIB HAa OCHOBI
OBOYEBOI Ta PHOHOI CHPOBUHH 3 BUKOPHCTAHHSM IOPOLIKIB TiPOOIOHTIB. Y CTAaTTi HABEICHO PEe3yJbTAaTH JOCIKEHHS BIUIUBY
MOPOILIKIB 3 TiIPOOIOHTIB BITYM3HSHOIO Ta IMIOPTHOTO BUPOOHHMITBA HA OPraHONENTHYHI BIACTHBOCTI Ta XiMIYHUI CKIIa[l HOBUX
3aKyCOYHHX MPOIYKTIB — MMACT OBOYEBHX Ta PHOO-OBOUCBHX. EKCIIEPUMEHTAIBHO BCTAHOBJICHO, I10 BUKOPHUCTAHHS MOPOLIKIB i3
riapoGiOHTIB y BUPOOHHMIITBI MACTOMOAIOHNX KOMOIHOBAHHX MPOIYKTIB IACTH 3MOTY I IBULLIMTH BMICT €CEHLIATbHNX HYTPIEHTIB Ta
HAONM3HTH BUpileHHs npobnemu nedimwmry Kamsiio ta Moxy, ©-3 MoTiHEHACHYEHHX KUPHUX KHCTOT Ta XaPUYOBHX BOJOKOH Yy
XapuyBaHHI JIIOMUHU. AHAJi3 EKCIePUMCHTATBPHUX JAHUX CBIIYUTH, L0 CIOKHBAHHS OBOYEBHX 1 pHOO-OBOYEBUX MACT 3
MIOPOLIKAMHU TiPOOIOHTIB 110JI0 PEKOMEHIOBAaHUX HOPM XapuyBaHHs HaceleHHs YKpainu 3abesneuye Bif 25 no 123% nobGooi
notpe6u y Mo, Bix 20 1o 30% — y Kanerii Ta Bix 6 10 30 % n0G0BOI MOTPEOU B CCCEHIANBHUX HYTPIEHTAX — CHHEPriCTaX
3acBoeHHs Moy i Kanbliifo, 1110 CTBOPIOE YMOBH TSl ITi/IBHILCHHS IXHBOI G103aCBOIOBAHOCTI Ta YMOMKIIMBIIIOE BiTHECEHHS TAKHX
MPOIYKTIB 0 Kareropii npodinakTiiHuX. BUKOpHCTaHHS MOPOMIKOMOMIOHNX PUOO-POCTUHHUX HamiB)aOPHKATIB 3 BITUM3HIHOL
pubHOi cupoBunu Gobiidae Ta mopomikiB rimpo6ioHTIB HOpBe3bkoro BupoOHuITBa Qipmu «Rieber Food Ingredientsy, mossorisie
BUPOOJISITH TIACTH OBOYEBI Ta PHO0-OBOYEBI i3 BUCOKMMHU OPraHONENTHYHUMHU MOKa3HUKaMu sikocTi. HOBI TexHomorii 3aKycouHnX
MPOAYKTIB MOXYTh OYTH PEKOMEHIOBaHI [UIs BIPOBA[DKEHHS B 3aKiIaJaX PECTOPAHHOrO TroCrogapcrBa abo MPOMHCIOBOMY
BUPOOHUIITBI XapUOBHX MPOIYKTIB.

K:mio4oBi c0Ba: mopomkn 3 riapoGionTis, Kamsiiif, Mon, oBoueBi Ta prb0-OBOUEBi macTH, KOMGIHOBAHi 3aKycOUHi
TPOZYKTH.
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Introduction. Formulation of the problem

At the present stage of development of food
production technologies, special attention must be paid to
the production of foods rich in nutrients deficient in
Ukrainian diets, in particular mineral elements, vitamins,
polyunsaturated fatty acids, edible fibers, etc. Fish and
other hydrobionts are a source of easily digestible
protein, essential amino acids, polyunsaturated fatty acids
and mineral elements. They belong to the category of
healthy food due to high content of biological active
substances that reduce blood viscosity, reduce blood
pressure, have detoxifying, antioxidant properties,
strengthen the cardiovascular system and increase the
overall resistance of the body to infectious diseases and
adverse environmental effects [1]. Nowadays, the topical
issue is the enrichment of food products with deficient
iodine  and calcium compounds, omega-3
polyunsaturated fatty acids (PUFAs), antioxidant
substances by developing and introducing new culinary
products containing hydrobionts. Such products can
improve metabolism, weaken the processes of
sensitization of the body and increase its resistance to
adverse environmental factors in order to preserve human
health and enhance the ability to work [2,3].

Pasty snack products are very popular among
consumers. Spread and paste are a homogeneous fine-
grained mass, with a pasty consistency, pronounced taste,
delicate aroma, high degree of readiness and convenient
in consumption. A large proportion of semi-finished
products on the domestic market is represented by spread
and paste on the basis of cheese products, bird liver,
walleye pollack, liver and caviar of bank cod, sprats.

Affordable for mass consumers, snack foods are
limited by a range of sandwich pastes based on cheese
products and spreads with low nutritional value. They are
characterized by a high content of saturated fat and low
content of proteins, food fibers, minerals and vitamins. In
this regard, this research establishes the relevance of
expanding a range of available food products of high
nutritional value which contain essential nutrients.

Topical issues concerning the improvement of
technology of food products are the use of vegetables
and fish, introduction of alternative types of additional
raw materials — hydrobiont powders, which will
increase the nutritional value of products, in particular
the content of essential nutrients — essential amino
acids, mineral elements, omega-3 polyunsaturated fatty
acids, vitamins, etc.

Analysis of recent research and publications

The issue of food technology of high nutritional
value with hydrobionts presents a scientific and practical
interest and it does not lose its relevance, as evidenced by
the studies of domestic and foreign researchers:
L.S. Abramova, T P. Kalynychenko, = T.K. Lebska,
T.M. Safronova, V.D. Bohdanova, S.V. Zhuraviova,
Zh.G. Prokopets and others. However, the existing data
available today to assess the quality and the possibility of
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rational use of hydrobiont powders in the production of
combined pasty snack products is rather fragmentary and
needs to be clarified. In this regard, search for raw
sources of hydrobionts and development of innovative
technologies for pasty snack products of high nutritional
value are particularly relevant.

Theoretical and experimental research into creation
of pasty snack products was carried out by many authors,
in particular L.S. Abramova developed technologies of
emulsion products on the basis of fish cream obtained by
emulsifying fish soup with a structure-forming agent —
sodium alginate, using laminaria and fish caviar.
Finished products have minimal deviations from the
PDCAAS by FAO [4,5].

S.V. Zhuravlova justified and developed a
technology of pasty snack products using lactic acid
microorganisms on the basis of muscle tissue of
industrial fishes, which allows obtaining food products of
probiotic  purpose  [6]. S.V. Zhuravlova  and
Zh. G. Prokopets developed a technology of pasty fish
products using an active culture of microorganisms
Lactobacterium Acidophillum. The resulting pasty snack
foods — Pastes ‘“Zhemchuzhyna”, “Okeanichna”,
“Koryvka” are characterized by a high content of
proteins — 13—16%, lipids — 9.2-9.7%, minerals — 1.27—
1.33%, have a moderate energy value — 143-152
kcal [7]. However, these products do not contain a plant
component, which can be considered as a certain
disadvantage in the context of modern approaches to
production of combined fish and plant products.
Moreover, the content of calcium and phosphorus in
them is low and does not exceed 6.5% of the average
daily intake requirement.

A number of other researchers developed a
technology for pasty products based on fish.
S.N. Tashkevych developed a technology of production
of paste-type preserves and preserves of blanched squid
in various sauces [8]. T.P. Kalynychenko scientifically
and experimentally established a technology of
production of pasty salty products made from pink
salmon and non-standard pollock’s caviar on the basis of
stimulation of proteolysis [9]. L.B. Dzantiyeva suggested
a method of preparation of fish paste that allows, without
preservatives, to produce finished fish paste products, in
particular from low-value fish, with a long shelf life and
high organoleptic properties, which allows to improve
the production process, i.e. to reduce the length of a
technological cycle [10] .

However, there is practically no data on the
influence of dry products of processing hydrobionts
(powders) on technological properties of pasty snack
products on the basis of fish and plants; there is neither
data on the biological value and digestibility of such
products, nor evidence-based recommendations for a
technology of use of hydrobiont powders in production
of fish and vegetable pasty snack foods. That is why the
work in this area has considerable scientific and practical
value. Due to valuable chemical composition of fish raw
materials, in particular high content of proteins,
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polyunsaturated fatty acids and mineral substances, it is
important to use the products of its complex processing
in production of culinary products, which makes it
possible to comprehensively improve their nutritional
value and provide a positive physiological effect on the
body. Due to a high content of bone tissue, products of
complex fish  processing have high  mineral
concentration,  predominantly of calcium and
phosphorus. Calcium is a scarce mineral nutrient in the
diet, in particular in case of high psychoemational and
static pressure, hypodynamia, etc., which are typical for
Ukrainians [11,12]. Some researchers argue that
inadequate intake of calcium with food in the human
body is one of the causes of osteoporosis, and its low
levels in blood deteriorate the course of the disease, and
disrupts bone marrow modeling [13]. Current situation
requires healthy food products enriched with bioorganic
compounds of calcium.

This forward-looking scientific and practical
direction is the creation of combined food products based
on a combination of fish and plants. The raw material for
production of fish and plant products includes low-value
commercial species or food waste from fish-processing
industries. Saturation of the market with competitive
products, their cost reduction, expansion of the product
range on the basis of modern biotechnologies, use of
non-traditional additives of high nutritional value are the
main areas of development of technology of fish and
plant products. From a modern scientific point of view,
the development of new technologies of healthy food
products with powders of hydrobionts as protein-mineral
enrichers is relevant for both food industry and restaurant
industry.

Monitoring of water bioresources in Ukraine
indicates significant volumes of extraction (up to 30
thousand tons — 35% of the total annual production of
aquatic biological resources), mixed by its species
composition of catches of small fish, which include
bullheads, sprats, bass fish of the second and third groups
that do not find proper sales market [14]. Traditional
processing technologies of this raw material do not allow
to receive high-quality culinary products due to a
significant amount of bones and low output of the
muscular part. This determines the necessity to create
technologies for integrated processing of the given fish;
its introduction, while reducing the dependence on the
external market, will reduce waste, allow for more
efficient use of fish resources, reduce costs and improve
the efficiency of fish-based food production.

As a result of multidisciplinary research, the
technology of dry fish powder and plant semi-finished
products was developed on the basis of complex
processing of small fish stocks of Gobiidae in a complex
with plant products (cellulose of wheat bran and
flaxseeds), which are obtained by the method of step
convection drying [15,16]. It was found that semi-
finished products are characterized by a high content of
protein substances (55.83-62.02%), balanced by the
amino acid composition, containing 2.6-3.8% calcium
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and 12.26-31.64% omega-3 PUFAs from the total mass
of lipids [17,18]. It is known that omega-3 PUFASs play
an important role in vital functions of the human body; in
particular, they participate in the formation of cell
membranes of all organs and tissues (brain, visual
analyzer, cardiomyocytes, platelets, etc.), synthesis of
tissue hormones — eicosanoids  (prostaglandins,
prostacyclin, thromboxanes and leukotrienes) that
regulate local cell and tissue processes, including
inflammatory reactions, thrombocytes, leukocytes and
erythrocytes, constriction and dilation of blood vessels,
etc., normalize lipid blood spectrum [19]. The results of
clinical studies by C. von Schacky et al. (1999), A.T.
Erkkila et al. [20] demonstrate that a diet with sufficient
consumption of omega-3 PUFAs from fish products
contributes to  slowing the  progression  of
angiographically confirmed coronary atherosclerosis. As
structural components of cellular biological membranes,
omega-3 PUFASs have a direct influence on the fluidity of
the lipid biolayer, membrane permeability; membrane-
bound enzyme activity and functioning of membrane
receptors and identification of antigens and
electrophysiological properties of membranes [19,20].
The use of fish and plant semi-finished products
from Gobiidae powder in the production of combined
snack foods will increase the content of essential amino
acids, omega-3 PUFAs, mineral elements, in particular
calcium, phosphorus and magnesium, protein-bound
iodine, B vitamins and other biologically valuable
substances, and it will also provide it with certain
functional properties for health-improving effect on the
human body. In addition to that, the presence of certain
functional and technological properties of dry fish and
semi-finished plant products allow them to be used in
technologies of combined shack foods as components
connecting water in a heterogeneous system in order to
provide it with certain functional and technological
properties [17]. In semi-finished foods technology,
powders of hydrobionts of domestic origin [17] and
foreign, produced by Rieber Food Ingredients [21], were
used to increase the nutritional value, expand the range
and improve quality of the finished cuisine. Natural
powders, made by the Norwegian company Rieber Food
Ingredients from fish and sea shellfish, are used to
produce a wide range of finished products [21].
Hydrobiont and laminaria  powders are
characterized by sufficiently high functional and
technological characteristics — the ease and simplicity of
use in the technological flow, possibility of uniform
distribution within the product, as well as the ability to
form a homogeneous structure of food compositions of
pastes. Seaweed has been used for a long time in popular
nutrition in many countries of the world, considered a
source of unique naturally occurring nutrients. They
contain (on a dry basis) organic matter (77-86%):
cellulose (12.3-21.3%); nitrous compounds (6.5-38%);
pectin  (10-15%); alginic acid (15-381%); mannitol
(4-18%); mineral substances (14-23%) [22,23].
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Given the increasing effectiveness  of
hyposensibilizing nutrition, it is necessary to introduce
certain measures for processing of such useful types of
domestic vegetable raw materials as vegetables and
leguminous crops, which would allow improving the
digestive processes and promoting the expansion of the
range of snack foods. It is assumed that the main
structural elements of fast-food pastry products will be
polysaccharide fibers of vegetable raw materials and
protein substances made of fish raw materials, cheese
products, which simultaneously serve as structural
formers. The technology of similar products of
adjustable pasty structure involves the production of
vegetable puree (from carrots, beets, pumpkins,
artichokes, etc.), which, in an amount not less than
70%, is sometimes mixed with a protein component
(milk processing products — protein concentrate, dry
whey, cottage cheese, bryndza, soft cheeses), fatty
components and flavoring and coloring agents, are
subjected to culinary processing; this allows to obtain
products of a given
consistency [24-26]. The research outlines possible
prospects of using dried products of processing of fish
raw materials in technologies of pasty snack products
on the basis of plant and fish raw materials for
increasing its nutritional value and expanding product
assortment. It would improve the quality of pasty snack
foods, which can be recommended for both mass and
dietary nutrition.

The aim of the paper is to develop technology
and research into the quality of semi-finished powdery
products based on vegetable and fish and plant raw
materials using hydrobionts from domestic bass fish
Gobiidae and those produced by Norwegian “Rieber
Food Ingredients” from laminaria powder, which
provides high consumer properties of finished
products; it will provide the ability to resolve the
problem of deficiency of calcium and iodine, omega-3
PUFA and nutritional fibers in the diet.

Research tasks:

1. To investigate the chemical composition of
powders based on small fish of Gobiidae (domestic
production) and powders of hydrobionts manufactured
by the Norwegian company Rieber Food Ingredients
(imported); to prove the expediency of their use in the
technology of snack products.

2. To develop the recipes and technologies of
pasty food products on the basis of vegetable and fish
and plant raw materials using hydrobionts from
Gobiidae domestic fish and those produced by the
Norwegian company Rieber Food Ingredients, to study
the chemical composition, organoleptic quality
parameters of the developed products.

Research materials and methods

The object of research is the technology of pasty
food products based on vegetable and fish and plant
raw materials made from powders of hydrobionts. The
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subject of research is vegetable and fish and plant
pastes of snack foods with powders of hydrobionic.
The raw material used in these food products included:
fresh carrot according to DSTU 7035:2009, beet —
DSTU 7033:2009, beans — DSTU 292-91, fresh
pumpkin fruits — DSTU 3190-95, fresh apples — GOST
21122-75, fresh spinach — RST USSR 306-89 , small
frozen fish corresponding to the requirements of the
SOU 15.2-34821206-033: 2010 (GOST 15-25-98), dill
greens — RST USSR 304-89, edible salt — DSTU 3583:
2015, dry fish-plant semi-finished products - according
to TU U 10.2-40220843-003: 2016 “Fish, products
made from meat of fish, fish and molded caviar, caviar,
milt, fish skin, seafood jerky, dried-smoked, dried, dry
fish and plant semi-finished food products, powders of
hydrobionts by Rieber Food Ingredients — according to
the State Sanitary and Epidemiological Examination
and ISO 14001:2004, Rieber Food Ingredients
Ne05.03.02-03/127211, food laminaria powder — TU
15-1 206-79, milk cheese — DSTU 4554:2006, cheese —
according to DSTU 4421, DSTU 6003, dairy whey
DSTU 4552: 2006, butter — DSTU 4399:2005, fresh
onion DSTU 3234-95, spices (black pepper melted,
paprika, coriander)— GOST 29050-91, DSTU
7411:2013, ISO 7540:2006. 1SO 6575:1982,
inactivated yeast — according to the conclusion of the
State Sanitary and Epidemiological Examination and
1SO 14001:2004.

Sampling and preparation for analysis were
conducted according to DSTU 7972:2015. The
moisture content of the samples was determined
according to DSTU 8029:2015, the content of ash was
determined by burning the sample at 400-500°C, the
content of total protein and of non-protein nitrogen was
determined by the Kjeldahl method according to
DSTU 8030:2015. The amount of protein nitrogen was
determined as the difference between total and non-
protein nitrogen. The weight fraction of fat, in terms of
dry matter, was determined by the Soxhlet extraction
method. The mineral composition was determined with
the atomic absorption spectrophotometer AAS-30.
Vitamins were determined by standard methods [27].

The chemical composition and nutritional value
of powders of hydrobionts are given in Table 1.

To determine the optimal content of hydrobiont
powders in pasty food products, the model
compositions were developed and experimental
batches of semi-finished products were produced.
Thus, we were tasked with the design of recipes of fish
and plant and vegetable pastes with given organoleptic
parameters that maximally satisfy the requirements of a
balanced  composition  of iodine and its
synergists [29,30] and which have rheological
properties optimal for pasty masses. The criteria for
optimization is organoleptic evaluation, the content of
iodine synergists and physical and chemical parameters
(marginal shear stress, adhesion) [31,32]. Control
samples of vegetable pastes were made according to
the formula of vegetable paste for functional
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purpose [33], fish and vegetable pastes — according to
the recipe of fish paste [34]. Investigation of
organoleptic, functional and technological indicators of

quality and the chemical composition of developed
vegetable and fish and vegetable paste were studied by
generally accepted methods [35-38].

Table 1 — Chemical composition of powders of hydrobionts, per 100 g

Hydrobiont powders
o Domestic production according to Norwegian production
Name of indicator TU UlO(.g\;\zllr?erS()eizrlj;(;OS.ZOlG by Rieber Food Ingredients [21, 28]
NRVHL* NRV* shrimps pollocks crabs bank cod
Weight fraction of moisture,% 8.2 7.8 5.00 5.00 5.00 5.00
Crude protein,% 62.1 61.7 57 63 40 45
Crude fat,% 6.8 5.1 12.00 4.50 7.00 3.50
Starch,% 2.4 3.8 - - - -
Crude fiber,% 8.6 8.7 - - - -
Ash,% 11.2 11.8 20.00 21.00 36.00 8.00
Energy value, kcal 319.2 307.9 280 178 125 185
Mineral substances and vitamins:
Calcium,% 3.38 3.13 3.50 1.20 1.20 0.65
Phosphorus,% 15 15 1.1 4.4 0.5 1.1
Potassium,% 04 0.4 13.7 1.8 0.6 1.6
Magnesium,% 0.27 0.32 0.40 0.35 0.25 0.20
Zinc, mg 1.09 114 0.55 0.70 0.24 0.28
Selenium, pg 16 17 200.00 150 20000 100.00
lodine, pg 11.2 12.6 110.0 150.0 150.0 135.0
Thiamine, mg 1.05 1.0 0.31 0.20 1.00 0.47
Riboflavin, mg 0.87 0.85 3.00 4.00 3.00 3.00
Vitamin E, mg 1.84 1.13 11.98 1 58.53 4.85

*Note: NRL is a dry fish and plant semi-finished product (powder) based on minced meat from blanched fish raw Gobiidae and
wheat bran; NRVHL is a dry fish and plant semi-finished product (powder) based on minced meat from hydrolyzed Gobiidae fish

heads and wheat bran with flaxseed fibers.

Results of the research and their discussion

The design of the recipes of vegetable and fish and
vegetable pastes with hydrobiont powders were carried
out in view of the implementation of their technological
and organoleptic properties, due to the introduction of
plant components (pumpkin, beet, carrot, apple, beans,
spinach purees, hydrated laminaria), and protein
ingredients (bryndza, fat-free cheese, hydrated powders),
as well as flavoring agents, which, according to the
outlined scientific hypothesis, will provide high
nutritional and biological value for the product.

The preliminary analysis determined the
expediency of the combined use of vegetable (pumpkin,
beet, carrot, apple, beans, spinah purees, hydrated
laminaria) and protein ingredients (bryndza, fat-free
cheese or soft fried cheese, hydrated powder from cod
and sauces, shrimp and crabs), as well as inactivated
yeast in vegetable paste, which, according to the outlined
scientific hypothesis, will ensure a high level of iodine
assimilation [39]. The creation of a technology of
vegetable pastes requires the usage of pumpkin-apple,
carrot-beet, spinach-carrot-beet-pumpkin, carrot-beet-
apple-bean purees as the main component and iodine-
containing raw materials (hydrated laminaria and
hydrobiont powders), bryndza and cottage cheese — as
additional [40]. The results of the study of the chemical
composition of dry laminaria determined the expediency
of using it in composition of combined pastes, based on
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high content of organical bound iodine, micronutrient
elements, sufficiently large volume of production,
availability on the market and the possibility of
widespread use in culinary technologies [41]. The use of
0.2 to 1.0% dry laminaria powders will allow for 50 to
200% of the physiological daily iodine intake
requirement for different segments of the population.

The main protein-containing components were used
in the recipes of fish-plant pastes — small blanched fish raw
and additional components such as fat-free cottage cheese
or soft fried cheese, hydrated powders of hydrobionts and
laminaria; carbohydrate-containing plant components —
potatoe, carrot, beet, and beans purees; fat-free
components — butter (Table 2). It was experimentally
determined that the optimal amount of hydrobionts
powders in the composition of the developed combined
food pastes is 9% (Rieber Food Ingredients) and 6% (dry
fish and plant semi-finished products from Gobiidae)
[40,41].

Previous studies found that the introduction of
hydrobiont powders do not allow to obtain a
homogeneous consistency paste: due to high
hygroscopicity of hydrobiont and laminaria powders
form lumps, which, even with prolonged mixing, are
unevenly distributed in the paste. The research
determined the dependencies of technological and
structural and mechanical properties of hydrobionts and
laminaria powders on the hydromodule and duration of
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swelling [42]. Research results show that an increase in
the hydromodule of laminaria powder: inactivated yeast
and powders of hydrobionts: water of more than 1:4 and
1.5, respectively, leads to a decrease in the values of
structural and mechanical characteristics of the pastes.

The conducted research established that the highest
strength properties are registered in case of the
hydromodule laminaria powder: inactivated yeast 1:4 and
the duration of swelling 3-10% and hydrobiont powder:
water 1:5 and the duration of swelling 6-10% [42].

Table 2 — Recipes of fish and vegetable paste made from powders of hydrobionts

Name of
No raw
materials

Consumption of raw materials (net weight) per 1000 g of finished products, g

Paste
“Berdianska”
with beans and
NRV

Paste
“Berdyanska”
with cheese and
NRV

Paste

“Berdyanska”
with beet and
NRVHL

pumpkin-
apple-
cheese paste
with shrimp
powder

carrot-beet-
cheese

paste with
pollack
powder

spinach-
carrot-beet-
pumpkin
paste with
crab
powder

carrot-beet-

apple-bean

paste with
bank cod
powder

Fish
1 (blanched
fish meat)

280

280

280

Semi-
finished
dry fish-
2 plant
(powder)

(NDV,
NNWGL)

75

75

75

Milk

165

165

165

Onion

80

80

80

Carrot

100*

100*

100*

110**

Cheese
(Bryndza)

110

Beet

110

Oil for pan

3
4
5
6 Bean
7
8
9 frying

50

50

50

Smoked
fish fillet

30

30

30

11 Salt

15

15

15

12 Butter

160

160

160

Black
13 pepper
powder

Coriander

14 powder

Hydrated
powder
15 made
from
laminaria

30

30

30

30

Hydrated
powder
made from
hydrobionts

16

480

480

480

480

Pumpkin-

17 apple puree

330

Carrot-beet

18 puree

330

Spinach-
carrot-beet-
pumpkin
puree

19

410

Carrot-
20 | beet-apple-
bean puree

410

Cottage

21 cheese

80

80

Weight of
finished products

1000.0

1000.0

1000.0

1000.

1000.

1000.0

1000,0

*weight of peeled and fried carrots; ** weight of boiled beans, beets
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According to the results of the study of the
functional and technological properties of dry fish and
plant semi-finished products from Gobiidae, it is justified
to carry out their hydration in water, milk or milk whey at
a temperature of 20+£2°C and a hydromodule 1:4 during
(8-10)+60s at the rotational speed of the working organ
1.2 S? before their use in the production of culinary
products [43]. This allows for the uniformity of their
dispersion in food systems and high organoleptic
characteristics of the finished product. The conducted
researches allowed to develop the product formulation
and technological process of production of vegetable and
fish and vegetable paste with hydrobionts, which is
established in technological instructions
(TU U 10.8-3162124072-001:2016 “Ready dishes, side
dishes, desserts, sauces, drinks and semi-finished dishes”,
TU U 10.8-05476322-002:2013 and TI “Cooking
products. Rolls with vegetable fillings”). The results of
experimental studies formed the basis for the
development of a technological scheme for the production
of vegetable and fish and vegetable pastes with different
fillings and powders of hydrobionts (Fig. 1).

For the preparation of vegetable paste, cottage
cheese is pulpified, bryndza is grated and combined with
vegetable puree, with hydrated powders of laminaria and
hydrobionts. All ingredients are stirred for T = (7-8)60 s
in the MSP 1I-1 mixer at the rotation frequency of the
working organ ©=6.2 S (Fig. 1).

To prepare fish and vegetable paste, small fish is
washed in water and passed through a meat-bone
separator for separating meat, which is steam blanched at
a temperature of 80-85°C for (8-10)'60 s, cooled to a
temperature of 20+2°C and combined with vegetable
puree, cottage cheese, grated spreadable processed
cheese, softened dairy butter and hydrated powders of
laminaria and hydrobionts.All ingredients are stirred for
=(7-8)*60 s in the MSP II-l mixer at the rotation
frequency of the working organ ©=6.2 S?, packaged in
consumer containers weighing no more than 0.25 kg, or
sold as custom dishes — cold snacks in restaurants.

The organoleptic parameters of vegetable and fish
and vegetable pastes were studied using powders of
hydrobionts (Fig. 2). To determine the organoleptic
characteristics of vegetable and fish and vegetable pastes
with hydrobionts, a sensory assessment scale was
developed, which is presented graphically in the form of
separate descriptors for organoleptic profilographs,
where the quantity of each of the components of the
organoleptic evaluation was scored on a 50-point
scale [38]. The results of sensory studies indicate an
improvement in color, taste and appearance, namely, the
improvement of the naturalness and balance of the taste
of vegetable and fish and vegetable pastes with powders
of hydrobionics (Fig. 2).

According to the scientific principles of creation of
culinary products with biologically active substances, a
technology of their production must ensure maximum
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preservation of these substances in the enriched products.
To confirm the effectiveness of the developed
technology, the chemical compositions of products were
investigated. The nutritional values of vegetable and fish
and vegetable pastes with powders of hydrobionts were
examined (Table 3).

The analysis of the nutritional value of fish and
vegetable pastes (Table 3) shows an improvement in the
quality of the chemical composition, in particular, an
increase in the content of complete proteins in paste in
the amount of 3.6-8.2 times compared with control
samples due to the use of hydrobiont powders, fish raw
materials and cheese products. The total fat content in
fish and vegetable paste is 1.9-3.2 times lower than the
control. In this case, the developed pastes with
hydrobionts contain 0.13-0.16% ®-3 PUFA, which
indicates an increase in the biological efficiency of fats in
these products. Another positive result is the presence of
1.13 to 3.05% of food fibers in the composition of fish
and vegetable paste, which allows to provide 5-12% of
their average daily intake requirement.

The mineral composition of vegetable and fish and
vegetable pastes with powders of hydrobionts is
investigated (Table 4).

The results of the conducted studies (Table 3)
showed high content of calcium, potassium, phosphorus,
magnesium, zinc and iodine in the developed vegetable
and fish and vegetable pastes. The addition of hydrated
laminaria in yeast extract, hydrobionts powders, cheese
and vegetable raw materials into test samples of
vegetable pastes made it possible to increase the content
of mineral elements in them (Table 4). For example,
experimental samples of vegetable paste contained 3
times more iodine than the control, 1.2-2.3 times more
zinc. Test samples of paste contain 2.5-4.0 times more
calcium than in the control, due to the addition of
hydrobionts powders, vegetable bryndza and cottage
cheese. The developed vegetable pastes with hydrobionts
contain 281.8-430.98 mg of calcium, which allows to
provide 23-36% of its daily intake requirement, and
185-190 pg iodine, which allows to provide 123-127%
of its daily intake requirement (Table 4).

The analysis of the mineral composition of fish
and vegetable pastes (Table 4) shows an increase in
calcium content in paste from 67.5 mg in the control to
282.3-325.6 mg in the experimental samples, which is
due, above all, to the use of hydrobiont powders, which
contain hydrolyzed bone tissue of Gobiidae fish raw
material. Adding 6% of dry fish and plant semi-
finished products to the total mass of fish and
vegetable paste can provide 20-30% of daily calcium
intake in them, 11-13% in magnesium, 9-12% in
phosphorus, 8-12% in ferum, 3-7% in selenium, and
25-27% in iodine (Table 4).

The content of vitamins and vitamin-like
compounds in vegetable and fish and vegetable paste
with hydrobiont powders were investigated (Table 5).
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b) Fish and vegetable paste
Fig. 2 Profiles of organoleptic quality assessment of vegetable and fish and vegetable pastes
with hydrobiont powders:

a) Vegetable paste

Experiment: a) carrot-beet-cheese paste with pollack and <@ Control: a) vegetable paste of functional purpose [33];
b) fish paste “Admiral” by Private Company “Silver Food”.

laminaria powder; b) paste “Berdyanska” with cheese and paprika
and Gobiidae powder (NRV)

With the distinguishing of the appropriate descriptors:
outer appearance: 1 — smooth surface; 2 — presence of lustrous surface; 3 — absence of pressed moisture; 4 — absence of winding areas;
5 —absence of lumps; color: 6 — homogeneity; 7 — saturation; 8 — naturalness; 9 — conformity with the type of raw material used; taste:
10 — saturation; 11 — cleanliness; 12 — naturalness; 13 — balance; 14 — conformity with the type of raw material used; smell: 15 —
saturation; 16 — purity; 17 — naturalness; 18 — conformity with the type of raw material used; consistency: 19 — homogeneity; 20 —
plasticity; 21 — spreadability; 22 — fine dispersity.

Table 3 — Nutritional value of vegetable paste and fish and vegetable paste
with powders of hydrobionts, per 100 g

Crude

Carboh

Name of sample protein, th’ O;“Jgig’ ydrates, ﬁﬁe";d . vaIIElT: r%:lal
g g ) y
Vegetable pastes

Control ! 172 21 - 10.01 3.64 65.92

Pumpkin-apple-cheese paste with
shrimp and laminaria powder 12.42 3.94 0.15 2.51 113 68.33

Carrot-beet-cheese paste with pollack
and laminaria 12.69 331 0.16 3.45 1.47 67.74
powder

Spinach-carrot beet-pumpkin paste
with crab powder and laminaria 8.57 3.42 0.16 3.49 162 55.97

Carrot-beet-apple-bean paste with
bank cod 14.11 3.14 0.16 1131 3.05 100.71

powder and laminaria
Fish and vegetable pastes
Control 2 5.9 46.1 - 37 - 453.3
Paste “Berdianska” with beans and 244 172 0.14 8.2 26 270.4
NDV ) ' ' ' ' '
Paste “Berdianska” with cheese and 286 155 013 47 15 262.7
NRV ) ' ) ) ) )
Paste “Berdianska” with cheese and

paprika and NRVHL 19.8 23.7 0.13 5.2 1.9 301.7

Paste “Berdyanska” with beet and
NRVHL 19.0 226 0.13 7.7 1.8 294.6
Control I - vegetable paste of a functional purpose; Control 2— “Admiral” fish paste by Private Company “Silver Food”
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Table 4 — Mineral composition of vegetable and fish and vegetable pastes
with powders of hydrobionts, g (ng)/ 00 g

Potas- | Phosp | Coppe

Calciu '\gﬁjgnqe' Ferum, | sium, ho- r lodine | Zinc, r?i(lejlrer;
Name of sample m, mg ' mg mg rus, neg , ng neg '
mg mg ng
Vegetable pastes
Control * 107.09 26.0 1.06 228.06 | 77.1 73.81 | 60.26 | 180.65 10

Pumpkin-apple-cheese
paste with shrimp and 430.98 44.36 2.65 232.64 | 214.05 | 425.36 | 185.01 | 200.65 | 23.24
laminaria powder
Carrot-beet-cheese paste
with pollack and
laminaria
powder
Spinach-carrot beet-
pumpkin paste with crab | 353.71 44.88 1.66 467.8 | 234.86 | 298.3 | 189.15 | 225 17.16
powder and laminaria
Carrot-beet-apple-bean
paste with bank cod 281.78 42.93 3.57 369.0 | 239.59 | 1869 | 190.1 | 261.68 | 12.41
powder and laminaria

249.52 50.28 249 47891 | 292.8 | 189.16 | 270.14 | 17.59

277.97

Fish and vegetable pastes
Control ? 67.5 10.2 0.22 - 2.3 - - - -

Paste “Berdianska” with
beans and NRV 325.6 52.3 1.78 94.6 143.7 107.5 39.7 75.3 5.2

Paste “Berdianska” with

cheese and NRV 3104 46.3 1.56 87.3 112.3 99.5 41.2 65.6 2.0
Paste “Berdianska” with
cheese and paprika and 282.3 44.0 1.23 66.3 109.5 118.2 38.3 60.4 2.6
NRVHL
Paste “Berdyanska” with
beet and NRVHL 290.7 45.6 1.45 96.0 1106 | 136.8 38.3 69.7 48

Control ! — vegetable paste of a functional purpose; Control > — “Admiral” fish paste by Private Company “Silver Food”.

Table 5 — The content of vitamins and vitamin-like compounds in vegetable pastes and fish and vegetable pastes
with hydrobiont powders, mg (ng)/100 g

A : Cyano
Thr']im' Riboflav | Niacin | Pantothe P))(/irr:go Folacin cobala B-
Sample (vitami (vit:anmin é\g)t (nvlii:r%li% (vitami | (vitamin (vrirt!ll:ni carote
n BI), B2), mg mg’ B5), mg n BE), B9). ug n B12) ne, mg
mg ) il mg ug y
Vegetable pastes
Control ! 0.06 0.06 1.12 0.13 0.06 34 - 14
Pumpkin-apple-cheese paste
with shrimp and laminaria 0.5 0.65 8.0 0.5 0.48 73.52 0.99 14
powder
Carrot-beet-cheese paste 2.0
with pollack and laminaria 0.49 0.72 7.94 0.54 0.52 67.55 0.83
powder
Spinach-carrot beet-
pumpkin paste with crab 0.5 0.63 7.8 0.52 0.46 72.08 0.89 17

powder and laminaria
Carrot-beet-apple-bean

paste with bank cod 0.5 0.62 8.3 0.53 0.59 76.29 1.05 2.0
powder and laminaria

Fish and vegetable pastes
Control ? 0.01 - 0.2 0.1 - - - -
Paste “Berdianska” with 1.8

beans and NDV 0.44 0.53 6.7 0.69 - 224 -
Paste “Berdianska” with 17
cheese and NRV 0.39 0.38 55 0.57 - 13.6 -
Paste “Berdianska” with 15
cheese and paprika and 0.32 0.37 46 0.50 - 9.1 -
NRVHL
Paste “Berdyanska’ with 041 048 63 062 ) 97 ) 15

beet and NRVHL
Note: Control ! — vegetable paste of a functional purpose; Control 2 — “Admiral” fish paste by Private Company “Silver Food”.
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It was established that the content of certain
vitamins (Table 5) in experimental samples exceeds
that in the control due to the use of hydrobiont powders
(from pollack, shrimp, crabs and cod), vegetable raw
materials (carrots, beets, pumpkins, apples, spinach,
beans, laminaria), and yeast extract. Thus, the content
of vitamin B6 in the developed vegetable pastes
exceeds control by 9.6; 10.4; 9.2 and 11.8 times;
vitamin B2 — respectively by 10.3-12 times; Vitamin
B9 — 20.5-23.1 times.

The content of investigated vitamins in fish and
vegetable pastes is also higher than in the control
(Table 5). Thus, the content of vitamin Bl in the
developed fish and vegetable paste exceeds that in the
control by 32-44 times; vitamin B3 — by 23-33.5 times,
vitamin B5 — by 5-6.9 times, they contain 0.37-0.53
mg of vitamin B2, and 1.5-1,8 mg of -carotene.

Conclusion

The results of the conducted research
demonstrated the expediency of using hydrobiont
powders in order to improve the nutritional value of
snack foods based on vegetable and fish and vegetable
raw materials. The introduction of new technologies in
production will allow to obtain vegetable and fish and
vegetable pastes with hydrobiont powders with

increased content of proteins, polyunsaturated fatty

acids, mineral elements, in particular calcium,
phosphorus, magnesium, iodine, food fibers with new
flavoring properties, improved qualitative

characteristics, which will allow to use more rationally
domestic small fish raw material (Gobiidae), which is
not used in production of culinary and confectionery
products. Within the segment of mass and social
catering, it will also allow to expand the range of
affordable protein-based snack culinary products, to
improve the provision of the population of Ukraine
with fish products, high-grade protein and bioavailable
calcium, and to increase the food security of the
country. The analysis of experimental data shows that
the consumption of vegetable and fish and vegetable
pastes with hydrobiont powders, according to the
recommended nutrition standards for the population of
Ukraine, provides from 25 to 123% of daily intake in
iodine, 20-30% in calcium and 6-30% of daily intake

requirement in essential nutrients — synergists of
assimilation of iodine and calcium (vitamins B,
magnesium, phosphorus, ferum, zinc, copper,

selenium), which creates conditions for increasing their
bioavailability and makes it possible to classify such
products as prophylactic.
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