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INVESTIGATION OF HYDRATION AND

FORMATION OF STRUCTURAL-MECHANICAL
PROPERTIES OF VEGETABLE PASTE WITH
IODINE-CONTAINING RAW MATERIAL

Excnepumenmanvio o6rpynmosano mexuonoziuii 61acmugocmi ma CmpyKmypHo -Mexaniumi xapax-
MEPUCMUKIU 080UEBUX NACT NPU PISHUX 2i0POMOOYLSAX 00600HEHH NOPOWKIE 2i0pobionmie ma iaminapii.
Jocnioxceno enaus mpusaiocmi HabpsaKanus nopowkie 2iopodionmie ma iaminapii na 61acmueocmi
nacm. O6rpynmosano 6niue KoHuenHmpauii 2i0pamosanux nopowkie iaminapii ma 2iopobionmie na
CIMPYKMYPHO-MEXAHTUHI NOKASHUKU 0804esux nacm. Busnaueno pauionanvnuil emicm 2i0pamosanux

nopowKie 3 raminapii ma 2iopobionmis.

Kmouosi cnosa: cmpyxmypro-mexaniumni xapaxmepucmuku, 08604esi nacmil, nopowxu 2iopooionmis

ma aaminapii, H0006MIiCHA CUPOBUNHA.

1. Introduction

To date, the population’s nutritional structure has sig-
nificant deviations from the formula for balanced nutri-
tion, primarily on the level of consumption of vitamins
and minerals, including iodine. This causes the formation
of risk factors for the development of alimentary and
alimentary-dependent diseases.

To prevent diseases caused by iodine deficiency, it
is promising to increase its content in food products.
This can be done through the integrated use of dietary
supplements, food raw materials and functional ingre-
dients in which iodine is in an organically bound state

and in conjunction with its synergists. Hydrobionts are
a valuable raw material, a reserve of iodine and syner-
gist nutrients, in which iodine is in an organically bound
state. An additional source of vitamins of group B, for
effective assimilation of iodine, is inactivated yeast, and
for tyrosine and calcium — cheese products — bryndza
and cottage cheese. Vegetable raw material balances the
taste, improves the nutritional and biological value of the
product. So, the complex use of this raw material in the
food composition will create a food product with suffi-
cient iodine content in the form associated with organic
compounds and other iodine synergists with functional
and technological properties.
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In connection with the foregoing, it is important to
create a new culinary product with an increased content
of bio-available iodine by developing technologies for ve-
getable pastes that involve the use of iodine-containing raw
materials and other physiologically functional ingredients
with certain biologically functional properties.

Scientific substantiation, development and introduction
of the newest technologies of culinary products with the use
of raw materials of natural origin is relevant and will promote
the implementation of the national program «Health 2020:
Ukrainian Dimension» for 2012-2020 [1].

2. The ohject of research
and its technological audit

The object of research is the technology of vegetable
pastes with iodine-containing raw materials.

For the mathematical modeling of food composi-
tions (Fig. 1), the content of micronutrient concentrates and
ingredients in the finished product has been limited (ta-
king into account previous technological developments,
the requirements of regulatory documentation).

It is established that the milk protein after consump-
tion forms the amino acids necessary for the binding of

iodine. In this regard, as a basis for plant-protein struc-
tured product, it has been proposed to use protein-con-
tained products as a part of food compositions (Fig. 1),
which will enrich them with effective iodine-protein
bonds.

The quantity of powders made from hydrobionts for
introduction into food compositions is limited, after all
according to the experiments the increase in the content
of raw materials negatively affects the organoleptic cha-
racteristics of ready meals.

The technological process of preparation of vegetable
pastes with iodine-containing raw materials is accompa-
nied by physicochemical and mechanical processes that
affect their rheological characteristics. Physicochemical
parameters of pastes depend on raw materials, added
additives and process parameters. Rheological properties
are characterized by effective limiting shear stress and
adhesion.

One of the most problematic places is the cost of
iodine-containing raw materials, namely, powders made
from hydrobionts. Comparison of the price of powders
made from hydrobionts with the price of traditional raw
materials shows that they are not competitive enough,
because they exceed the traditional one.

Food compositions |

—

[ ‘

Scientific substantiation of the nutrient composition of vegetable pastes with iodine-containing raw materials
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Fig. 1. Block diagram of modeling the nutrient composition of food compositions

64

TEXHOMOTTYHHIA AYAMT TA PE3EPBM BHPOEHMLTBA — N: 6/3(38), 2017



I55N 2226-3780

CHEMICAL ENGINEERING:
FOOD PRODUCTION TECHNOLOGY )

3. The aim and ohjectives of research

The aim of research is hydration and formation of
structural and mechanical properties of vegetable pastes
with iodine-containing raw materials.

To achieve this aim, it is necessary to perform the
following tasks:

1. To experimentally substantiate the technological
properties and structural and mechanical characteristics
of vegetable pastes for various hydromodules of watering
powders of hydrobionts and laminaria.

2. To investigate the effect of the swelling duration of
powders of hydrobionts and laminaria on the properties
of pastes.

3. To substantiate the effect of the concentration of
hydrated laminaria powders and hydrobionts on the struc-
tural and mechanical characteristics of vegetable pastes.

4. To determine the rational content of hydrated pow-
ders made from laminaria and hydrobionts.

4. Research of existing solutions
of the prohlem

World practice shows that, in addition to mass iodi-
zation of salt, there is also enrichment with iodine of
many food products and raw materials. Despite the exis-
tence of various iodine products on the market, iodine
deficiency exists.

Among the main ways to overcome iodine deficiency
in nutrition are methods of individual, group and mass
iodine prophylaxis [1-3].

By mass iodine prophylaxis, it is considered one of
the productive and economic methods to overcome iodine
deficiency. This method is achieved by adding salts of
iodine (iodide and potassium iodate) and food biologically
active substances that contain iodine in organic form, into
the most common foods: bread, salt, water. This method of
prevention is called «dumb» — the consumer may not know
that he consumes food products enriched with iodine [4].

In India, the main direction of the National Iodine
Deficiency Disorders Control Program (NIDDCP) is the
enrichment of the total salt with potassium iodide [5].

According to the monitoring of 11-15 year old iodine
prophylaxis of hypothyroidism with iodized salt or iodine
tablets, an increase in hyperthyroidism is observed in the
USA, Australia, and Germany [6]. For the same reason,
in Denmark, the sale of iodized salt is limited [7].

Numerous works of scientists confirm that in some
diseases the use of table salt is contraindicated, therefore,
for a certain population category the above sources of
iodine are unacceptable [8, 9]. Consumption of iodized
salt in certain categories of the population can cause
hyperthyroidism. This is due to the fact that the daily
requirement for iodine provides consumption of 3—5 grams
of iodized salt, and practical experience shows that most
people tend to use excess salt [10].

In hydrobionts the greatest content of iodine is ob-
served, whereas in terrestrial foodstuffs it is small. There-
fore, worldwide searches and technological development of
creation of special iodine-containing products are conducted.

During the patent search and review of analytical
literature, information was found on the development of
iodized oils, dairy products, processed cheeses, flour, yeast,
confectionery and meat products [7, 11, 12].

The drawbacks of the known methods are that iodine
in them is found as a component of a mechanical mix-
ture, and not in a bound state with the components of
the product. And the inclusion of iodine in a nutrient
medium for growth of yeast can change their metabolism.

Leading scientists have developed:

— technological regulations for obtaining a new type

of milk protein paste «Morska», enriched with iodine

and other minerals contained in laminaria, as well as
the essential amino acids of whey proteins. Regularities
in the formation of a combined milk protein product
for prophylactic use based on cottage cheese with the

addition of sea cabbage [13];

— technology of iodized boiled sausage «Rasskazovs-

kaya Novaya». To prepare boiled sausage, a protein-

fat emulsion of isolated soy protein was used, which
was dissolved in a solution of potassium iodide. It is
proved that the use of protein-fat emulsion enriched
with iodine reduces the production cycle for 24 hours,
improves the consistency and increases the yield of the
finished product by 4-5 %. At the same time, daily

human needs for iodine are provided by 23-25 % [14];

— the following recipes for culinary products and tech-

nologies for their production based on sea kale: salads

«Sea Tropics», «Triton», «Samurai» and «Duo». The in-

fluence of the new added ingredients on the improvement

of lipid, microbiological, organoleptic characteristics of
the products has been substantiated and experimentally
proved. Under the influence of antiseptic properties of
wasabi and citric acid, during the storage, the microbial
spoilage of the product, the stabilization of the process
of hydrolysis and oxidation of lipids, the hydrolysis of
proteins, and, as a consequence, the preservation of the

gustatory characteristics of the initial product [15];

— technology of introducing potassium iodide into the

dough during the bread production. This study indi-

cates that the loss of iodine during bread iodization

with potassium iodide is at least 60 % [16].

Taking into account the above, it can be concluded
that a large range of iodized culinary products has been
developed, but for better assimilation of iodine, the body
needs to take it in conjunction with synergists, not taken
into account by the developers in the above mentioned
culinary products.

5. Methods of research

Investigation of structural and mechanical properties of
vegetable pastes with iodine-containing raw materials was
carried out at the measuring complex «Physical Labora-
tory of ITM» (Ukraine), with a force sensor of a digital
dynamometer with a division price of 0.5 mN and an
upper limit of 3 N. The measurement period is 0.05 s.
The measurement data is output in the form of a graph
in the coordinates «force/time».

Adhesion is determined by tearing off a polished disk
made from a nickel-iron alloy with a diameter of 20 mm.
A dynamometer with a fixed stainless steel disk without
holes is lowered to the horizontal section of the pro-
duct. The disk is pressed into the product by 0.5—1.0 mm,
while the force value lies outside the measuring limit
of the dynamometer. After 2—3 seconds of pressing, the
dynamometer with the disk is slowly raised and the force
value is recorded every 0.05 s.

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 6/3(38), 2017
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The maximum value of the force divided by the area
of contact of the adhesive with the substrate will be equal
to the adhesion of the product, which is determined by
the formula:

4(F,-P,,)

0, ==t (1)

where F, — the peak value of the force when disc is de-
tached, mN; d — diameter of the disc (21.7 mm); © — 3.14;
P,4s — additional (uncompensated) values of the weight
of the indenter, mN [17].

Measurement of the ultimate shear stress is carried out
using a load cell with a measuring range of 0.001-50 N,
division value of dynamometer is 0.000313 N, the ab-
solute error of a single measurement is no more than
+0.000014 N. The measurement period is 50 ms. The
measurement data is output in the form of a graph in
the coordinates «force/times.

Two parallel plates with a width (b) of 17.5 mm,
a thickness (d) of 0.3 mm and a height (depth of im-
mersion) of 15 mm, as well as a distance between the
plates of 7.4 mm, are lowered into the test sample. On
the maximum value of the force (F), when stretching the
plates, determine the ultimate shear stress (0). The dis-
placement velocity is determined from the analysis of the
graphs (0.002 min — stretching time of the sample, s).

The ultimate shear stress (USS) versus the shear rate
is determined by the formula:

:Fp_Padd

0
o 4bh

(2)

where F, — the peak value of the force when stretching
the indenter (plane-parallel plates), mN; P,4; — additional
(uncompensated) values of the weight of the indenter, mN.
The weight of the indenter is compensated by special set-
tings on the universal measuring computer device, however
it is too difficult to compensate for the weight within
+15 mN. In addition, the weight of product residues on
the indenter has a significant influence on such accurate
value, which changes after each experiment; b — the width
of plates (average value), mm; 2 — the depth of immer-
sion of the plates (mean value), mm [18].

The moisture retention capacity (MRC) is defined as
the difference between the mass fraction of moisture in
the product and the amount of moisture removed du-
ring the heat treatment [19]. The sample of minced meat
4..6 g is uniformly applied with a glass rod to the inner
surface of a wide part of the milk fat-and-salt, closed with
a stopper and heated in a water bath at a temperature
of 100 °C for 15-60 s.

The moisture retention capacity is determined by the

formula (%):

MRC= M-MBC, (3)
MBC = anm=1100, (4)

where M — the total mass fraction of moisture in the
sample, %; MBC — the amount of moisture removed during
the heat treatment, %; a — diviion value of the oleometer,
a=0.01 cm?; n — the number of divisions on the oleometer
scale; m — weight of the sample, g.

As a result of the preliminary analysis [20], it is de-
termined the expediency of the joint use of vegetable and
protein ingredients, as well as inactivated yeast in the
vegetable pastes that will ensure the high biological value
of the product and a high level of iodine assimilation.

To create the technology of vegetable pastes, the use
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
an additional.

The design of vegetable pastes with iodine-containing
raw materials must be carried out taking into account
the realization of their technological and organoleptic
properties, by introducing the recipe ingredients in the
vegetable pastes.

Vegetable paste of functional purpose is used as a con-
trol [21].

Previous studies have found that the introduction of
hydrobiont and laminaria powders does not allow the pro-
duction of pastes of a uniform consistency. Due to the
large hygroscopicity of the hydrobiont and laminaria pow-
ders, lumps immediately form which, even with prolonged
stirring, are unevenly distributed over the paste mass.

As a result of the carried out studies [22], the de-
pendence of the technological and structural-mechanical
properties of hydrobiont and laminaria powders on the
hydromodule and the swelling duration is established. In
this regard, the powders of hydrobionts and laminaria are
watered with a hydromodule from 1:1 to 1:7.

6. Research results

Studies have shown that when water is applied to
the hydromodule 1:4, the product had an insufficiently
watered, inhomogeneous consistency with the inclusion
of dry lumps. Increasing the hydromodule more than 1:7
leads to the separation of water and the production of
an excessively fluid consistency. Fig. 2 shows the research
results of the effect of laminaria powder hydromodule on
inactivated yeast and hydrobiont powder on water on the
technological properties of pastes.

It is established (Fig. 2) that the use:

— laminaria powder with the hydromodule from 1:4

to 1:5 leads to an increase in the moisture binding

capacity (MBC) of pastes by 1.6..2.2 % and further
reduction to the value of 94.3 % with the hydromo-

dule 1:7;

— hydrobionts powder to water with the hydromod-

ule from 1:5 to 1:6 leads to an increase in the MBC

index of pastes by 3.3..4.2 % and further decrease to

a value of 72.3 % with the hydromodule 1:7.

The indicator of pastes MRC hydrobiont and laminaria
powders with the hydromodule from 1:6 to 1:7 and with
the hydromodule from 1:4 and 1:7, respectively, practically
does not differ from the control. In this case, the use of
laminaria powder with the hydromodule from 1:4 to 1:5
and the use of hydrobiont powder with the hydromodule
from 1:5 to 1:6 leads to an increase in this index by
1.7..2.8 % and 2.7..3.9 %, respectively.

Fig. 3 shows the research results of the effect of a
hydromodule of hydrobiont powder on water and lami-
naria powder in inactivated yeast on the structural and
mechanical characteristics of pastes.

;SS
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Fig. 2. Technological properties of vegetable pastes at various hydromodules of watering hydrobionts and laminaria powders
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Fig. 3. Structural and mechanical characteristics of vegetable paste with various hydromodules for watering hydrobiont and laminaria powders

Research results show that an increase in the hydromo-
dule of laminaria powder in inactivated yeast and hydrobiont
powder to water more than 1:4 and 1:5, respectively, leads
to a decrease in the values of structural and mechanical
characteristics of the pastes. So, with the increase of the
hydromodule of laminaria powder in inactivated yeast
from 1:4 to 1:7, the reduction of the limiting shear stress
by 3.5-11.1 %, respectively the adhesive property (AP)
by 1.6..19.6 %. When the hydromodule powder of hyd-
robionts increased to water, from 1:5 to 1:7, the shear
stress is reduced by 5-13 %, respectively, the adhesion

index of pastes by 2.2-3.3 % and hydrobiont powder by
2.7-4.8 %, and for MRC by 2.8-3.8 % and 6.2-7.3 %
respectively. At the same time, the highest technological
parameters are pasta with laminaria powder, which swells for
6-10? s and with hydrobiont powder — for 9-10% s. Further
increase in the swelling duration of hydrobiont and lami-
naria powders has virtually no effect on these parameters.

Tahle 1

Influence of the swelling duration of hydrobiont and laminaria powders
on the technological properties of vegetable pastes

property is 3.1..21.2 %, which is due to the weakening Samnle MBEC, | MRC,
of the bonds between the paste components. P % | %

.Further, ‘{he .inﬂl'lence of the SW(l%llhng duraFion E)f hyd- |contral (vegetable paste of a functional purpose) 95.3|72.3
%"oblont. and laminaria powders on the properties o past.es Sample No. 1 (without swelling of laminaria powder) 97.4|74.3
is studied. For the study, vegetable pastes are used, in
which hydrobiont and laminaria powders are used, wa- |5ample No. 2 (swelling time of laminaria powder 310%s) |97.9|74.8
tered with the hydromodule 1:4 and 1:5, respectively. The |Sample No. 3 (swelling time of laminaria powder 6102 s) | 98.4 | 75.1
swelling duration of };ydroblont and laminaria powders Sample No. 4 (swelling time of laminaria powder 9-10% ) |98.4 | 75.1
ranges from 0 to 9-10% s.

Table 1 shows the research results of the influence of Sample No. 1 (swelling time of hydrobiont powder) 97.9|76.8
the swelling duration of hydrobiont powder and laminaria  |Sample No. 2 (swelling time of hydrobiont powder 3-10% ) |99.5(77.3
for the technologlcal. properties Of. Vegetab.le pastes. . Sample No. 3 (swelling time of hydrobiont powder 6-10% s) |98.9 | 78.6

It has been established that an increase in the swelling Samols No. 4 (swelling tme of the Ivdrabi Tor 9407 9 998 775
time of laminaria powder leads to an increase in the MBC ample No. 4 {swelling time of the hydrabiont pawder 3177 5| 99, i
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It is established (Table 2), the AP indicator of pastes
increases depending on the variable factors. The minimum
peel force (811 Pa) is noted in the control.

Table 2

Influence of the swelling duration of hydrobiont and laminaria powders
on the structural and mechanical characteristics of vegetable pastes

Sample US5, | AF,

Pa | Pa
Contral (vegetable paste of a functional purpose) 1555|811
Sample No. 1 (without swelling of laminaria powder) 1605|869
Sample No. 2 (swelling time of laminaria powder 3-102 s) 1615|891
Sample No. 3 (swelling time of laminaria powder 6-102 ) 1658|897
Sample No. 4 (swelling time of laminaria powder 9-10° s) 1660|900
Sample No. 1 (swelling time of hydrobiont powder) 1607|871
Sample No. 2 (swelling time of hydrobiont powder 3-10%s) |1617(893
Sample No. 3 (swelling time of hydrobiont powder 6-10% s) | 1640(899
Sample No. 4 (swelling time of the hydrobiont powder 9-102 s) | 1660 | 900

The increase in the swelling duration of the hydrobiont
and laminar powders leads to an increase in the contact
surface of the paste and the «structure meter» plate and
indicates an increase in the intermolecular interaction (bond-
ing forces) at the interface. At the same time, an increase in
the AP of laminaria powder by 7.1-10.9 % and hydrobiont
powder by 7.4-10.9 % is noted, which indicates an increase
in the stickiness of the paste, improving the stability of
the paste during the formation and transportation.

As a result of the conducted researches, it is estab-
lished that samples of vegetable pastes with laminaria
powder with hydromodule 1:4 and hydrobiont powder
with hydromodule 1:5, which flow for 6-10% s and 9-10% s,
respectively, have the highest technological parameters.

When determining the rational amount of hydrated
powders made from hydrobionts and laminaria, attention is
paid to changes in structural-mechanical and organoleptic
characteristics (Table 3, Fig. 4).

It is established that the structural-mechanical and
organoleptic parameters of pastes vary depending on the
concentration of powders. The minimum tearing force is
870 Pa, an organoleptic score is 3.5 points and USS is
1506.00 Pa are noted in pastes with a concentration of
hydrated laminaria powders and hydrobionts of 16 g and
1 g respectively (Fig. 4). An increase in the concentration
of powders leads to an increase in the contact surface of
the paste and the plate of the «structure meter> and indi-
cates an increase in the intermolecular interaction (bonding
forces) at the interface, and is marked by an increase in
organoleptic parameters. At the same time, the growth
of the AB pastes index at a concentration of hydrated
laminaria powder 3 g and hydrated hydrobiont powder
48 g by 2.8 %, as well as the growth of the organolep-
tic index to the highest value of 4.78 points are noted.
This indicates an increase in the stickiness of the paste,
improving the stability of the paste during the formation
and transport.

For a more accurate determination of the rational
amount of hydrated hydrobiont and laminaria powder,
a mathematical method is used, where as a criterion of
optimization a complex quality index (C) is adopted.
This index covers the following properties: organoleptic
evaluation, content of iodine synergists and physicochemi-
cal parameters (ultimate shear stress, adhesion).

By mathematical processing of the experimental data,
regression equations describing the single-factor space of the
C,i dependence on the concentration of hydrated powders
made from hydrobionts and laminaria in vegetable pastes
are determined (Fig. 5, 6).

So an increase in the content of hydrated laminaria
more than 3 % and hydrated powders made from hyd-
robionts more than 48 % worsened the taste, smell and
consistency of the paste. The graphical dependence of the
complex quality index on the concentration of hydrated
laminaria powders and hydrobionts is graphically depicted
in Fig. 5, 6.

The relationship between the concentration of hydrated

Table 3 powder made from hydrobionts and the complex quality
Characteristics of samples depending on the concentration of powders index is described by the following equation:
Sam- | Hydrobionts | Laminaria | Sam- | Hydrobionts | Laminaria
ples | content, % | content, % | ples | content, % | content, % Y =-0.0194x2+1.8638x+42.45, )
1 16 1 4 40 2.5
2 o4 e 5 28 3 where x — concentration of hydrated powder made from
. hydrobionts, %; Y — complex indicator of the quality of
3 32 2 6 36 3.5 pastes, units.
Hence let’s determine the extre-
1000 ., mum point of this function:
o
=} P
975 32 —0.0194x% +
£ ” max =
- 950 8 +1.8638x+42.45
Z g
. B 169196761 9319
v 925 g = at x= )
a o 1940000 194
<.
900 K Y (max)=48.03.
g
875 %D The relationship between the con-
350 centration of hydrated laminaria pow-
. ) 3 4 5 6 der and the complex quality index is
Samples described by the following equation:

Fig. 4. Influence of the concentration of hydrated laminaria and hydrobiont powders on the structural
and mechanical characteristics of vegetable pastes: m — ultimate shear stress (USS), Pa;
m — adhesion property (AP), Pa; m — organoleptic indicators, scores

Y =-35711x" +21.783x+
+60.517, (6)

;SB
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where x — concentration of hydrated powder made from
laminaria, %; Y — complex indicator of the quality of
pastes, units.

Hence let’s determine the extremum point of this function:

max{=—3.571 1x2+21.783x+60.517} = w
71422000
x= 108915, Y(Inax) =3.04.
35711

So, the rational content of hydrated laminaria is 3.0 %
and hydrated powders made from hydrobionts — 48 %.

its synergists, and have rheological properties optimal for
pasty masses.

The conducted researches allows to develop the formu-
lation composition and technological process of obtaining
rolls with vegetable paste made from iodine-containing raw
materials, which is fixed in the approved technical condi-
tions: TU U 10.8-05476322-002:2013 «Culinary products.
Rolls with vegetable fillings» and technological instruction
with TU U 15.8-32214657-003:2010 «Culinary products.
Rolls with vegetable fillings».

Weaknesses. As noted above, the use of dry powders
made from hydrobionts in the production of paste-like

combined products will increase the cost

100 of the product.
Opportunities. But the use of dry powders
5 90 will also make it possible to simplify and
2 simplify the technology of cooking as much
> 80 as possible while improving the organo-
;‘E 20 leptic and improyipg the physicochgmical
5 performance of finished products. Since a
2 60 high moisture content in hydrobionts is the
g cause of their instability during storage,
O 50 due to bacterial, enzymatic and chemical
damage.
40 The consistency of the developed ve-
0 10 20 30 40 50 60 getable pastes makes it possible to use them
) ] for making sandwiches, decorating banquet
Concentration of hydrated powder made from hydrobionts,% cold starters, like minced meat and stuffing
Fig. 5. Rational content of hydrated powder made from hydrobionts for curd, potato rolls, flour prOduCtSy etc.
In the process of carrying out the re-
search, it was found that the social effect
100 g T Rational zone . A 7 of implementing the research into practice
R R R ffffffffffffff i / ffffffffff is as follows:
—§ 90 F--ooooin e \/’ ,,,,,,, o . — expansion of the range of culinary
S oss B e SR . o S products with high iodine content and
% ! ! ! é balanced nutrient composition;
s 80 p . A A ! — increase of food value of culinary
g8 5o e R - [ALIERLES oo mm o mm s 1 products;
g“ 70 B A& R IO = M — prevention of endemic diseases;
S 65 B/ y=35711x421783x+60517 ] e i — increase of productivity, improvement
i R?=0.9891 i i of working conditions and culture of
60 production in restaurants.
0 1 2 3 4 5

Concentration of hydrated powder made from laminaria,%

Fig. 6. Hational content of hydrated powder made from laminaria

As a research result, the concentration of hydrated
powders made from hydrobionts and laminaria is estab-
lished, making it possible to obtain vegetable pastes with
iodine-containing raw materials with functional and tech-
nological properties.

7. SWOT analysis of research results

Strengths. Based on a series of previous studies and
taking into account the data, the ingredients of vegetable
pastes with an increased content of iodine and nutrients-
synergists based on the use of protein and vegetable raw
materials are justified and developed.

The aim of rheological research is the design of vegetable
paste formulations with iodine-containing raw materials
with given organoleptic parameters that maximally satisfy
the requirements of a balanced composition of iodine and

Threats. The practical use of the de-
veloped products has revealed the need to
calculate economic indicators, which confirm
the economic efficiency from the introduc-
tion of the developed products.

Therefore, comparing the price of vegetable pastes
with the price of traditional products shows that it is
not competitive enough, because it exceeds the traditional
one. However, when determining the competitiveness of
new products, one should take into account that they
have higher quality characteristics

1. The technological properties and structural and
mechanical characteristics of vegetable pastes for vari-
ous hydromodules of watering hydrobiont and laminaria
powders are experimentally proved. The use of laminaria
powder with the hydromodule from 1:4 to 1:5 and the use
of hydrobiont powder with the hydromodule from 1:5 to
1:6 leads to an increase in the technological properties of
vegetable pastes by 1.7..2.8 % and 2.7...3.9 %, respectively.
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2. It is revealed that an increase in the swelling du-
ration of powders of hydrobionts and laminaria leads to
an increase in the strength properties of the test paste.
This is confirmed by an increase in the USS index of
3.2-6.7 % and 3.3-6.7 %, respectively, compared with the
control and indicates the formation of an elastic-viscous
structure.

3. It is shown that the structural and mechanical pa-
rameters of vegetable pastes increase with a concentration
of hydrated laminaria powder 3 g and hydrated hydrobi-
ont powder 48 g by 2.8 %, and the organoleptic index
increases to the highest value of 4.78 points. This indicates
an increase in the stickiness of the paste, improving the
stability of the paste during the formation and transport.

4. Tt is established that the rational content of hydrated
powders made from laminaria and hydrobionts is 3 and
48 %, respectively.
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HCCNEAOBAHME I'MAPATALMH U ®OPMHPOBAHHA
CTPYKTYPHO-MEXAHWYECKHX CBOHCTB OBOLIHLIX MACT
C HOACOAEPMALIMM CBIPHLEM

IKCIEPUMEHTAIBHO 000CHOBAHO TEXHOJIOTMYECKIE CBOIICTBA
U CTPYKTYPHO-MEXaHUIECKIE XaPAKTEPUCTUKHU OBOIIHBIX [ACT TIPU
PA3JIMYHBIX THAPOMOYJISIX OOBOHEH ST TOPOIIKOB THAPOOMOHTOB
u jgamuHapuu. lccaeoBaHo BIMSIHHEE IPOZOJIKUTEIBHOCTH Ha-
GyXaHusi MOPOIIKOB T'MAPOOMOHTOB M JAMUHAPUU HA CBOUCTBa
mact. O6OCHOBAHO BJMSHHE KOHIIEHTPAIUN THAPATHPOBAHHBIX
MOPONIKOB JIAMUHAPUM U THAPOOMOHTOB Ha CTPYKTYPHO-MeXa-
HUYECKUE MOKa3aTeJan OBOUIHBIX macT. OnpeeseHbl pannoHaIb-
HBlE COJEPKAHUS THAPATHPOBAHHBIX TOPOIIKOB M3 JAMUHAPHN
U TUAPOOUOHTOB.

Kmouessie cnoBa: CTPYKTYPHO-MEXaHUUYECKIE XaPAKTEPUCTHKY,
OBOTIHBIE TTACTBI, TIOPOMIKN THAPOOMOHTOB W JAMUHAPUM, HOMI-
coJiepIKaliee ChIpbe.
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