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TECHNOLOGY OF FRUIT SAUCES FOR HEALTH PURPOSES

Among the wide range of culinary products, an important place is occupied by sauces, which have a high consumption
quality. By combining products and sauces, you can expand the range of culinary products, regulate nutritional and biological
value, caloric content, cost price, product price, and production profitability. In order to increase the biological and nutritional
value, we investigated the possibility of developing the technology of fruit sauces based on vegetable hydrocolloids, calcium lactate,
protein and fat additives. The most problematic issue in the technology of sauces is ensuring their colloid stability, which is
determined, first of all, by the effectiveness of the structure-forming agents of low- or high-molecular substances and their
complexes. Of particular interest are high-molecular structure-formers represented by proteins of plant origin and
polysaccharides. Mathematical methods based on the physicochemical parameters of the chemical composition of sauces
determined the rational ratio of protein and fat additives, dietary fibers Fibregum and Litesse, pectin and calcium lactate as
5:3:3:2:2. Analysis of the chemical composition of control and test samples of sauces shows an increase in protein content by 8.5
and 6 times, fats by 1.1 g, dietary fibers by 6.8 and 7.8 times compared to the control. The mineral composition improved by
increasing the content of potassium by 95% and 155%, calcium by 33 and 21 times, magnesium by 3.8 times, phosphorus by 5.2
and 4.2 times, iron by 74% and 293%, respectively. The content of vitamins increased significantly: Bl — 6.7 and 7 times, B2 — by
76.5% and 167%, PP —40% and 14 times, C — 40% and 17.5%, respectively. The developed quince and persimmon sauces have a
better biological value, and in terms of organoleptic indicators, they are close to the control samples. Based on the physiological
properties of the studied raw materials, the developed products can be recommended for inclusion in the diets of workers working
in hazardous industries, people living in polluted areas and for all age groups of the population.
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AHTOHEHKO APTEM, BAJIb-ITPUJIUIIKO JIAPUCA

HauionansHuit yHiBepcuTeT 6i0pecypciB i HPHPOJOKOPUCTYBAaHHS YKpaiHU
TEXHOJIOI'ISA ®PYKTOBUX COYCIB O310POBUYOI'O IIPU3HAYEHHS

Cepeo wupoxkozo acopmumenmy KyJIiHapHoi npooykyii easxciuse micye 3auimaoms coycu, SKi MArOmMov 6UCOKI CHONCUBHI SAKOCMI.
Kombinyouu npodyxmu i coycu, MOICHA POWUPUMU ACOPMUMEHI KYIIHAPHOI NpoOYKyii, pecymosamu xapuogy i 0iono2iuny yinHicmo,
Kanopiinicms, cobisapmicmo, yiny npooykyii, penmabenvnicmy eupobnuymea. 3 memoio niosuwenns 6ionoeiunoi ma xapuoeoi yinnocmi namu
00CIONHCEHO MOHCIUBICMb PO3POOKU MEXHONO0RIT PPYKMOBUX COYCi8 HA OCHOBI POCIUHHUX 2i0POKON0I0I8, 1aKMAmMy Kaabyiro, OIIKOBO-HCUPOBUX
dobasox. Hailbinbw npobieMuum numanHsam y mexnonoeii coycia € 3abesneuenns ix Koa0ionoi cmabinbHocmi, AKa BUSHAYACMbCS, HACAMNeEpeo,
eghexmusHiCmIO CMPYKMypoymeoprosauie Husbko- abo UCOKOMONEKYIAPHUX peuosur ma ix komnaekcie. Ocobnusuil inmepec npeocmasisioms
BUCOKOMOIEKYIIAPHI  CIMPYKIYPOYMEOPIosadi, npedcmasneni GLIKAMU POCIUHHO20 NOXOOXdCeHHs ma noaicaxapudamu. Mamemamuunumu
Memoodamu Ha OCHOBT QI3UKO-XIMIUHUX NOKAZHUKIG XIMIUHO2O CKAADY COYCI8 GUHAYEHO payionanbHe cniggioHoweH s OLIKOBO-JICUPOBUX 000ABOK,
xapuogux eonokon Fibregum ma Litesse, nexmumny ma nakmamy xamvyito sk 5:3:3:2:2. Aunaniz Ximiunoeo ckiady KOHMPOIbHUX MA OOCTIOHUX
3pasKie coycié nokasye 30invuenHs evicmy oinkie y 8,5 ma 6 pasie, socupie na 1,1 2, xapuosux 6oiokon y 6,8 ma 7,8 pasie NOPi6HAHO 3 KOHMPOLEM.
Minepanvhuii cknad nokpawuecs 3a paxyHox 3oinsuwenns emicmy xanito na 95 i 155 %, xanvyiio 6 33 i 21 pasu, mazniro 6 3,8 pasu, gpocopy 6 5,2
i 4,2 pasu, 3aniza ¢ionosiono na 74 i 293 %. 3nauno 36invwuscs emicm simaminie: B1 —y 6,7 i 7 pazie, B2 — na 76,5% i 167%, PP —na 40% i ¢
14 pasis, C — na 40% i 17,5% eionogiono. Po3pobneni coycu 3 aiigu ma xypmu mMaiome Kpauy 6ion02iuHy yinHicms, a 3a 0peaHoNenmudHUMU
NOKAHUKAMU HAOAUINCAIOMBCS 00 KOHMPOAbHUX 3paskie. Buxodsuu 3 izionociunux enacmueocmeti 00Caioxncysanoi cuposunu, popoodreni
NPOOYKMU MOJICHA PEKOMEHOY8amu 05 GKIOYEHHs 8 PAYIOH NPAYIGHUKIE WKIOTUBUX SUPOOHUYMS, OCIO, 5KI NPOdICUBAIONb HA 3a0PYOHEHUX
Mepumopisx, @ maKoxc OJist 8CIX 6IKOBUX ZPYN HACENEHHSL.

Kniouosi crosa: coycu, pocaunni 2iopokonoiou, 6inkoeo-scuposa 006aexa, 2ymiapabix, Xapioei 6010KHaA, Gi0MexHOI02IsA, MEeXHOIO2IsA.

Formulation of the problem

The worldwide trend towards healthy nutrition has led to the development of the production of products with
a functional purpose, which, due to the presence of bioactive components in their composition, are able to support
human health and increase the body's resistance to adverse environmental factors. Taking into account modern
environmental conditions, the diet should contain a sufficient amount of natural biologically active substances:
essential amino acids, polyunsaturated fatty acids, macro- and microelements, vitamins, dietary fibers, which are able
to increase the resistance of the human body to the influence of negative environmental factors. The works of
scientists: M.I. Peresichnoh, M.F. Kravchenko, V.N. Korzuna, L.P. Malyuk, G.B. Rudavska, T.I. Kostenko are
devoted to the problem of using the above-mentioned substances in the production of food products. etc.

Among the wide range of culinary products, sauces, which have high consumption properties due to a specific
emulsion structure and the presence of valuable nutrients, occupy an important place. Qualitatively prepared and
correctly selected sauces stimulate the appetite, activate digestion processes, diversify the taste and appearance of
many dishes, and increase their nutritional value. The subject of our scientific research is the newest technologies of
sauce products based on dietary supplements of plant origin.
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The most problematic issue in the technology of sauces is ensuring their colloid stability, which is determined,
first of all, by the effectiveness of structure-forming agents (emulsifiers, stabilizers): low- or high-molecular
substances and their complexes. Of particular interest are high-molecular structure-formers represented by proteins
(of animal and plant origin) and polysaccharides.

Analysis of recent sources

Considering modern environmental conditions, the human diet should contain a sufficient amount of natural
biologically active substances (BAR): essential amino acids, polyunsaturated fatty acids, macro- and microelements,
vitamins, dietary fibers, which are able to increase the body's resistance to the influence of negative environmental
factors. The work of scientists M. I. Peresichny, M. F. Kravchenko, P. O. Karpenko, A. B. Horalchuk, P. P. Pyvovarov
[2], V. N. Korzun, O. M. Grigorenko [3] and others.

The purpose of the research is the scientific justification and development of the latest technologies of fruit
sauces using protein-fat additives, Fibregum and Litesse dietary fibers, GRINDSTED YF 738 pectin and calcium
lactate.

The object of research is the technology of fruit sauces for health purposes.

The subject of the study is Fibregum, Litesse, pectin, calcium lactate, protein-fat additive, sauces for health
purposes.

The mass fraction of protein by the Kjeldahl method (GOST 17444-76), fat (GOST 30004.2-93), dietary
fiber (GOST 13496.2-91) was studied; content of Calcium, Magnesium - (GOST 26428-85); Phosphorus - (GOST
17289); Sodium, Potassium, Ferrum - (DSTU ISO 6332-2003), Lead (GOST 26932-86), Cadmium (GOST 26933—
86), Arsenic (GOST 26930-86), Mercury (GOST 26927-86), Copper (GOST 26931 —86), Zinc (GOST 26934-86);
mycotoxins (GOST 28038-89); pesticides (DSTU EN 12955-2001); of radionuclides [9]. The content of toxic
elements and radionuclides compared with the maximum permissible level (MRL).

The obtained data were processed by methods of mathematical statistics and correlation analysis using
MathCad software.

Presenting main material

An important source of vegetable proteins is soy. Soy proteins have a high emulsifying capacity and
biological value due to the content of essential amino acids [1]. In the technology of sauces, it is advisable to use a
protein-fat additive from soy. The peculiarity of the IR-processed soybean product under the ESO trademark is that it
has a high nutritional value: an increased amount of protein, polyunsaturated fatty acids, vitamins and minerals.
Treatment of soybeans with IR irradiation significantly affects protein, carbohydrate and lipid complexes, which
become more bioavailable to the action of proteolytic enzymes and are better absorbed by the human body.

The use of polysaccharides, in particular hydrocolloids, for the formation and stabilization of emulsions
is due to their functional properties: surface activity, high viscosity when interacting with a solvent, thixotropy,
etc. [2,3].

Polysaccharides also include gums, the assortment of which is represented on the domestic market by
xanthan, guar, locust bean gum, fibergam, and they are widely used in low-fat food emulsion technologies [5,6]. The
use of complex carbohydrates in the technology of sauces, namely soluble dietary fibers, is due, first of all, to their
complex-forming ability. Dietary fibers are capable of chemical exchange with hydrogen and calcium ions, the
formation of gelatinous structures that affect the release of the stomach, the speed of absorption of substances in the
small intestine and the duration of transit through the gastrointestinal tract, are able to remove exo- and endogenous
toxins, heavy metals, adsorb bile acids and, thus, affect their distribution in the gastrointestinal tract and reabsorption,
which significantly affects the loss of steroids and cholesterol metabolism.

Soluble dietary fibers include fibergum (FIBREGUM™™), a bioactive dietary fiber extracted from acacia resin
(Leguminosae). Fibregam is a low-calorie (2 kcal/g), highly soluble supplement (up to 90% of dietary fiber in the dry
extract), resistant to acidic environments and heat treatment. Due to its low viscosity and lack of taste and smell,
fibergam can be added to food products without impairing their organoleptic properties. Fibregam solutions can reach
a concentration of up to 50%. Fibregam is a dietary fiber that has prebiotic properties. It has a positive effect on human
physiology: it reduces the content of glucose and cholesterol in the blood; stimulates microflora, participates in
regulation of energy metabolism of cells.

Polysaccharides include litesse - this is a polysaccharide (polydextrose) obtained from glucose. It is a
prebiotic and affects the reduction of the glycemic index. Litesse has a number of technological properties that allow
it to be used in the production of confectionery, chocolate, fruit fillings, drinks, ice cream and fermented milk products.

Pectin substances are high-molecular heteropolysaccharides of plant origin, which consist of polymers of D-
galactopyranosyl-uronic acid, some of the carboxyl groups of which are esterified with methyl alcohol or substituted
with metals. Pectins gained special significance in recent decades, when information appeared about their ability to
remove heavy metals from the human body, as well as absorb metabolic products, as well as cholesterol, bile acids,
urea, etc. Pectin is a surface-active substance, has the properties of an emulsifier, foaming agent, thickener, stabilizer,
structure former, moisture-retaining and gelling agent in emulsions and suspensions [6]. Based on the assortment and
technological properties, GRINDSTED YF 738 pectin was chosen for research.

Calcium lactate E327 is one of the calcium-containing fortifiers of food products. Calcium lactate is a source
of dietary calcium and performs technological functions, it is easily assimilated in the body and, unlike calcium
chloride, does not irritate the mucous membrane of the stomach, it dissolves well in water. The strontium isotope is a
chemical analog of calcium, but these cations differ significantly in their biological properties: strontium binds to
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proteins and other macromolecules much weaker than calcium. Under the influence of an additional amount of Ca,
the discrimination of Sr90 with respect to Ca in the processes of their assimilation in the intestine is strengthened.
This, in turn, leads to calcium deficiency, which is accompanied by chronic strontium poisoning. A decrease in the
retention of strontium in the body and a decrease in its level in blood serum is observed with the additional introduction
of calcium, which is an important condition for weakening the effect of strontium on the metabolism of vitamin D and
reducing the rachitogenic effect of this element. The interaction of these factors in the body ensures the protective role
of calcium in the development of Sr-toxicosis.

Mathematical methods based on the physico-chemical parameters of the chemical composition of the sauces
determined the rational ratio in the composite mixtures of the "Super" ESO grain product, Fibregum and Litesse
dietary fibers, GRINDSTED YF 738 pectin and calcium lactate as 5:3:3:2:2. The composite mixture can be used in
the technology of fruit and sweet sauces of various thicknesses.

By replacing starch (100%) with a composite mixture in the experimental samples, it was established that the
rational concentration of the composite mixture should not exceed 15% of the mass of the sauce; if it is exceeded, the
sauces acquire a too thick consistency and the aftertaste of soy is felt.

The technology of fruit sauces using dietary supplements is proposed (Fig. 1).
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Fig. 1. Technological scheme of production of sauces using dietary supplements

The chemical composition of control and test samples of quince and persimmon sauces was studied (table 1).

Analysis of the chemical composition of control and test samples of sauces shows an increase in protein content
by 8.5 and 6 times, fats by 1.1 g, dietary fibers by 6.8 and 7.8 times compared to the control. The mineral composition
improved by increasing the content of potassium by 95% and 155%, calcium by 33 and 21 times, magnesium by 3.8
times, phosphorus by 5.2 and 4.2 times, iron by 74% and 293%, respectively. The content of vitamins increased
significantly: B1 — 6.7 and 7 times, B2 — by 76.5% and 167%, PP — 40% and 14 times, C — 40% and 17.5%,
respectively.
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Table 1
Comparative chemical composition of quince and persimmon sauces (per 100g)
= . S S
b GE) Qum.ce Quince g Persimmon | Persimmon g
Indicator 2 g fruit fruit sauce | 5 fruit sauce | fruit sauce 5
5 § sauce (experiment) 8 (control) (experiment) 2
g (control) “D: E
Squirrels % 0,25 2,36 844,00 0,42 2,53 502,38
Fats % 0,01 1,1 10,9 x10° 0,01 1,1 10,9 x10°
Food fibers % 1,26 8,064 581,10 1,275 8,68 678,43
Mineral substances:
Na, mg/100g 1,87 2,19 17,11 1,27 1,6 125,98
K mg/100g 89,25 174,4 95,41 153 238,2 155,69
Ca mg/100g 8,5 286,9 3 275,29 14,45 292,8 2 026,30
Mg mg/100g 4,25 16,25 282,35 6,8 18,8 276,47
P mg/100g 7,65 39,65 418,30 14,45 46,45 321,45
Fe mg/100g 1,1 1,91 73,64 0,42 1,23 292,86
Vitamins:
C mg/100g 3.15 4.40 40.0 7.20 8.45 17.5
Folic acid ng/100 g 0,1 11 10,9 x10° 0,1 11 10,9 x10°
Bl ng/100 g 0,009 0,06 566,67 0,01 0,06 600,00
B2 ng/100 g 0,017 0,03 76,47 0,03 0,05 166,67
PP ng/100 g 0,3 0,42 40,00 0,042 0,55 1 309,52
E ug/100 g 0,1 1,01 10,9 x103 0,1 1,01 10,9 x103
B-carotene ng/100 g 0,001 0,005 400 0,08 0,09 112,50

To compare new samples of sauces with the standard, quality profiles were constructed (Fig. 2, Fig. 3). A
standard food product with a content of macro- and microelements, minerals, vitamins and dietary fibers of 25% of
the daily requirement, which meets the requirements for functional food products, is taken as the standard.

The developed quince and persimmon sauces have a better biological value, and in terms of organoleptic
indicators, they are close to the control samples.

Conclusions

The technology of sauces with increased biological value and meeting safety requirements for food products
has been scientifically substantiated and developed. The developed food products received a positive conclusion of
the state sanitary-epidemiological examination.

O Quince fruit sauce (experiment)

B Quince fruit sauce{control)

0 Quince fruit sauce (experiment)

B Quince fruit sance{control)

Fig. 2 Quality profile of the persimmon fruit sauce, %

Fig. 3. Quality profile of the quince fruit sauce, %

Nutrition is the main factor in ensuring optimal growth and development of the human body, its efficiency,
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adaptation to the harmful effects of environmental factors. Based on the physiological properties of the studied raw
materials, the developed products can be recommended for inclusion in the diets of workers working in hazardous
industries, people living in polluted areas and for all age groups of the population.
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