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SAFETY OF SAUCE PRODUCTS FOR HEALTH PURPOSES

The article notes the peculiarities of the use of dietary supplements and developed the technology of sauces using
polydextrose, gum arabic, and protein-fat additives. Mathematical methods based on the physical and chemical parameters of
emulsions and chemical composition determined the rational ratio in composite mixtures of protein-fat additive, gum arabic and
polydextrose as 0.5:0.3:0.2. Through mathematical processing of experimental data, the regression level was determined, which
describes the one-factor space of an independent complex indicator of quality from the concentration of the composite mixture.
The rational concentration of the composite mixture in the finished sauce was determined, which is 15% of its mass, for which they
have organoleptic, physico-chemical and structural-mechanical properties close to traditional sauces. The use by manufacturers
of certain food additives to provide food products with specified organoleptic and structural-mechanical properties, as well as the
desire to minimize costs, reduce the duration of the technological process to the deterioration of quality and the danger of
consuming such products. The quality was determined based on the safety indicators of the new products in comparison with
traditional analogues based on the content of heavy metals. From the microbiological indicators, the number of MAFAnM molds
and yeasts, the bacterial group of Escherichia coli, pathogenic microorganisms, including parts of the genera Salmonella, Proteus
and Staphyloccocus aureus. All indicators are determined in samples of sauces after preparation and storage. After 48 hours of
storage, the count of mesophilic aerobic and facultative anaerobic microorganisms in sauce samples was, on average, 20 times
below regulatory standards. The new sauces exhibited lower microbial levels than the control samples, attributed to an increased
proportion of dry matter and bound moisture, which elevates osmotic pressure and inhibits microbial growth. No mold, yeast,
coliform bacteria (BGKP), or pathogenic microorganisms were detected in the tested samples. The study confirmed that lead,
copper, and zinc levels in the sauces remained within maximum permissible limits. Given their nutritional value, these sauces are
recommended for inclusion in the diets of all population groups, particularly for workers in hazardous industries and residents of
contaminated areas.

Keywords: sauces, vegetable hydrocolloids, protein-fat additive, gum arabic, food fibers, safety, quality, biotechnology,
technology.

AHTOHEHKO APTEM
BAJIb-ITIPUWJINIIKO JIAPUCA

Hauionansuuit yHiBepcuTeT 6i0pecypciB i IPUPOJOKOPUCTYBAaHHS YKpaiHu

BE3NEYHICTb COYCHOI MPOAYKIIi 03JOPOBUOIO MIPU3HAYEHH S

Y cmammi 6iosnaueno ocobnusocmi euxopucmanna BAJ] ma pozpobieno mexnonoziio npu2omyeanHs Ccoycié 3 BUKOPUCTNAHHAM
noaioexcmposu, eymiapabixy ma 0inko8o-scupogux 0obasox. Mamemamuunumu Memooamu Ha OCHOGI i3UKO-XIMIUHUX NOKAZHUKIG eMYbCIll ma
XIMIYHO20 CKNAOY BU3HAYEHO PAYIOHANbHE CRIBBIOHOUEHHS 8 KOMNOZUYIUHUX CYMIUaxX 6IIKOB0-)HCUPO80T 000a8KU, 2ymMiapabiKy ma noaideKcmposu
0,5:0,3:0,2. LLnaxom mamemamuynoi 00po6Ku eKChepumMeHmanbHux OaHUX GU3HAYEHO Pi6eHb pespecii, sKull Onucye 0OHOPAKMopHUll npoCcmip
HE3a1eIHCHO20 KOMNIEKCHO20 NOKAZHUKA AKOCTI 810 KOHYeHmpayii KoMno3uyitinoi cymiwi. Busnaueno payionanvhy KOHYeHmpayiio KoMnosuyiuHol
cymiwi @ 2omogomy coyci, sika cmanosums 15 % 6i0 1io2o macu, 3a AKoi oMU 3a OP2ANHONENMUYHUMY, QI3UKO-XIMIYHUMU MA CMPYKMYPHO-
MEXAHIYHUMU BAACTMUBOCIAMU OIU3LKI 00 MPaduyilinux coycie. Bukopucmanmns supoonuxamu okpemux Xapuosux 006ag8ox 0151 HAOAHHS XAPUOGUM
npoOyKmMam 3a0aHUX OP2AHONENMUYHUX | CIPYKIMYPHO-MEXAHIYHUX 61ACMUBOCHIEN, 4 MAKOIC NPASHEHHS MIHIMIZy8amu 6UmMpamu, cKopomumu
mpusanicms MexHoI02iuHO20 npoyecy 00 NOSIpuLeH s AKOCMI ma Hebe3neKu CROMCUBAHHA MAKoi npoOyKyii. AKkicme eu3HaA4a U 3a NOKA3HUKAMU
be3nexu 1060l NpoOyKyii' 8 NOPIGHAHHI 3 MPAOUYILIHUMU AHANO2AMU 30 BMICTIOM 6AJICKUX MemAanie. 3 MIKpoOIOI02IYHUX NOKA3HUKIE KINbKiCcmb
MA®AM nnicusasux ma Opiscoocosux cpubis, daxmepianvnoi epynu Escherichia coli, namocennux mikpoopeanizmis, y momy wuciui
npeocmasnuxie podie Salmonella, Proteus ma Staphyloccocus aureus. Yci nokasHuku usHayaroms y npobax coycie niciia npuzomyeanus ma
30epicanns. Ilicns 48 200un 36epicanns KinbKicms Me30@inbHux aepoonux i haxyIbmamueHo-anaepooHux MiKpoOp2anizmis y 3paskax coycie 6yna
6 cepeonbomy 6 20) pasie HUMCUOIO 3a BCMAHOBNEHI CIMAHOAPMU. Y HOBUX COYCAaX iX pigeHb OY6 HUNCHUM, HIIC Y KOHMPOTbHUX 3DA3KAX, 3A60AKU
NIOBUUJEHHIO YACKU CYXUX PEYOBUH [ 36 3AHOI B0I02U, WO CNPUSE 30ITbUEHHIO OCMOMUYHO20 MUCKY MA 2ATbMYE PO3BUMOK MIKPOOP2aHizmig. Y
00CTIONHCYBANUX 3PAZKAX He BUSBTIEHO NAICHABUX SpUbI8, Opidicoicis, 6axmepiti epynu kuwkoeoi narwuxku (BI'KII) uu namoeennux Mikpoopeanizmis.
Hocnioocennsa nokaszano, wo emicm ceunyio, Mioi ma Yurky 8 coycax e nepesuuiye epanuiHo OOnyCmumux Konyenmpayiil. 3ae0saxu nokpaweniti
Xapuositl YiHHocmi po3podneHi coycu peKOMeHOVIOMbC Ol BKIIOYEHHS 6 payion YCIX e2pyn HACeNeHHs, 30Kpemd NpAayiGHUKI8 WKIOAUBUX
BUPOOHUYME [ dcumenie 3a6pyOHEHUX PecioHIE.

Kmiouogi cnosa: coycu, pocaunni 2iopokonoiou, 6inko6o-oicupogi 006aeku, cymiapabik, Xapuosi 6010KHa, 6e3neKa, aKicmy, 0iomexHono2is,
MeXHONO2I.
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Formulation of the problem
Sauces are dispersed systems formed by two mutually insoluble liquids (polar - "water" and non-polar - "oil").
There are two types of emulsions: direct - "oil in water" and reverse - "water in oil". The most problematic issue in
the technology of food emulsions is ensuring their colloidal stability, which is primarily determined by the
effectiveness of structure-forming agents (emulsifiers, stabilizers) - low- or high-molecular substances and their
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complexes. Of particular interest are high-molecular structure-formers represented by proteins of animal and plant
origin and polysaccharides [4].

The use of polysaccharides, in particular hydrocolloids, for the formation and stabilization of emulsions is
determined by their functional properties: surface activity, high viscosity when interacting with a solvent, thixotropy,
etc. [5].

Polysaccharides that are widely used in low-fat food emulsion technologies include polydextrose and gum arabic,
which have prebiotic properties and have a positive effect on physiological processes in the human body: they reduce
cholesterol in the blood, stimulate beneficial intestinal microflora, participate in the regulation of energy cell metabolism.

Polydextrose (food additive E-1200) is a polysaccharide consisting of glucose residues. As a food additive,
polydextrose is widely used in the creation of products with reduced sugar and fat content. The polydextrose molecule
has a fairly voluminous branched structure. It is produced in the form of a soluble white powder, has a low calorie
content (1 kcal/g).

Gum arabic (food fiber E-414) is the resin of African acacia, which contains 85-90% of soluble food fibers,
is produced in the form of a soluble powder (white color without taste and smell) or granules, has a low calorie content
(up to 2 kcal/g), used as a filler in low-sugar and sugar-free recipes. The main chain of the polysaccharide molecule
consists of galactose. With a high molecular weight (over 200,000 daltons), gum arabic forms solutions with low
viscosity, resistant to temperature and acidic environments. It is used in the recipes of dairy, confectionery, bakery,
minced meat products, drinks, ice cream, fruit pastes, mashed potatoes [6].

For the formation of a structure characteristic of sauces, it is advisable to use an additive from soybeans - an
important source of vegetable proteins that have a high emulsifying capacity and biological value due to the content of
essential amino acids. The protein-fat additive "Super" is suitable for this, manufactured according to the EUSO®
technology (TU U 13693522.002-96 "Products awake"), tested by us during the development of new types of sauces [7].

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. 1. Peresichny, M. F. Kravchenko, P. O. Karpenko, A. B. Horalchuk, P. P. Pyvovarov
[2], V. N. Korzun, O. M. Grigorenko [3] and others.

The creation of emulsion-based product technologies aims to enhance quality, diversify product ranges, lower
calorie content, extend shelf life, and reduce costs. This can be achieved through the targeted use of food additives,
which serve both technological purposes and provide specific biological benefits.

The purpose of the work is scientific substantiation, technology development, quality and safety assessment
of "Milk pumpkin Sauce" and "White health Sauce".

The object of research is the technology of sauces of increased nutritional value using a composite mixture
of polydextrose, gum arabic and a protein-fat additive.

The technology of sauces "Milk pumpkin Sauce" and "White health Sauce" of increased biological value was
developed, the main sauces - white and milk - were chosen as control samples [8].

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).

From the microbiological parameters, the number of MAFAnM (GOST 10444.3-85), molds and yeasts
(GOST 10444.12-88), Escherichia coli bacteria (GOST 30518-97), pathogenic microorganisms, including
Salmonella genera (DSTU IDF 93A: 2003), Proteus (GOST 28560-90) and Staphyloccocus aureus (GOST 10444.2—
94). The content of ascorbic acid, carotene (GOST 8756.22), niacin (RR, GOST 30627.4), fluorometric — thiamine
(B1) and riboflavin (B2) (GOST 31483-2012) was determined using a spectrophotometer.

The collected data were analyzed using mathematical statistics and correlation analysis with MathCad software.

Presenting main material

According to the developed technology, in the emulsion-type sauces "Milk pumpkin Sauce" and "White health
Sauce", wheat flour is completely replaced by a composite mixture (CS) using a protein-fat additive, gum arabic and
polydextrose. Vegetable puree is also added to the "Milk pumpkin Sauce" as a filler. Mathematical methods based on
physicochemical parameters and the chemical composition of emulsions determined the rational ratio of components
in composite mixtures - protein-fat additive: gum arabic: polydextrose as 0.5: 0.3: 0.2. Mathematical processing of
experimental data determined the regression equation, which describes the one-factor space of dependence of the
complex quality indicator (CQI) on the concentration of CS (Fig.1 and Fig.2).

With an increase in the content of the composite mixture, the CQI of the model systems increases and reaches
its maximum value at a CS concentration of 15%, at which the studied sauces have organoleptic, physico-chemical,
and structural-mechanical properties close to traditional ones. At a CS concentration of more than 15%, the sauces
acquire a thick consistency compared to the control with a noticeable soy flavor. The technology of "Milk pumpkin
Sauce" and "White health Sauce" using a composite mixture is proposed (Fig. 3).
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Fig. 1. Dependence of the complex indicator of the quality of the milk sauce model system
on the concentration of CS
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Fig. 2. Dependence of the complex indicator of the quality of the model system
of white sauce on the concentration of CS

A significant increase in dietary fiber was noted in the developed sauces - 15-17 times. The content of proteins
and fats also increased. The mineral composition of sauces has improved - primarily due to an increase in the content
of Ferrum by 4.3 and 6 times, as well as Pot assium, Calcium, Magnesium and Phosphorus. The higher content of
macronutrients in "White health Sauce" compared to "White Sauce" is due to the chemical composition of the recipe
components of the sauces. In the new sauces, the content of ascorbic acid, thiamine, niacin, and carotene in "Milk
pumpkin Sauce" increased - due to the addition of vegetable puree from carrots and pumpkin (Table 1).

Table 1
Comparative chemical composition of sauces based on a composite mixture
Milk sauce leff(:;()ence, White sauce lefe(:;oence,
Indicator meggﬁir(r)lin ¢ "Milk "White
Control pumpkin Control health
Sauce" Sauce"
Protein % 3.50 4.74 354 1.27 3.20 152.0
Fats " 2.96 3.28 10.8 439 5.30 21.0
Food fibers " 0.41 7.14 1650.0 0.40 6.00 1400.0
Mineral substances:
Sodium mg/100g 320.00 396.00 24.0 416.00 489.00 18.0
Potassium " 156.00 308.00 97.0 51.00 141.00 152.0
Calcium " 113.00 136.00 21.0 56.00 74.00 31.0
Magnesium " 25.00 57.00 134.0 5.30 17.50 230.0
Phosphorus " 99.00 138.00 40.0 45.50 77.50 70.0
Ferum " 0.35 1.50 329.0 0.16 0.96 500.0
Vitamins:
Ascorbic acid mg/100g 1.17 6.70 472.0 3.20 3.70 15.5
Thiamine ug/100g 0.07 0.12 57.0 0.02 0.08 300.0
Riboflavin " 0.16 0.17 6.3 0.01 0.03 70.5
Niacin " 0.40 1.10 175.0 0.18 0.31 65.0
Provitamins:
Carotene 1g/100g 0.07 1.15 1530 | 005 | o011 | 1020
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Manufacturers often use food additives to enhance the sensory and structural properties of food products while
aiming to cut costs and shorten processing times, which can compromise quality and increase consumption risks. The
quality of the novel "Milk-pumpkin sauce" and "Healthy white sauce" was evaluated using safety parameters,
compared to traditional "Milk" and "White" sauces, focusing on heavy metal content.

Vegetables Composition of Liquid base
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Fig. 3. Technological scheme of the production of '"Milk pumpkin Sauce"
and ""White health Sauce" based on a composite mixture

Microbiological tests assessed the presence of pathogenic microorganisms, including molds, yeasts
(MAFAnM), coliform bacteria, Salmonella, Proteus, and Staphylococcus aureus. These parameters were measured in
sauce samples post-preparation and during storage. After 48 hours of storage, the levels of mesophilic aerobic and
facultative anaerobic microorganisms in the sauces were, on average, 20 times below regulatory standards [9]. The
new sauces showed lower microbial counts than the control sauces, attributed to higher dry matter and relative
humidity, which increase osmotic pressure and inhibit microbial growth. No molds, yeasts, coliforms, or pathogenic
microorganisms were found in any samples.

The study also showed that lead, copper, and zinc levels in the sauces remained within maximum permissible
concentrations (MPC) (Table 2). Cadmium, arsenic, mercury, mycotoxins (aflatoxin B1 and patulin), and pesticides
(HCCR gamma isomer, heptachlor GRX, and DDT) were absent in both control and test samples, as per MPC
standards [9].

Table 2
Safety indicators of new sauce products
Content of heavy Content of Number of MAFAM, 102 - CFU/g
The name of the b . . o . -
sauce metals, mg/kg radionuclides, Bq/kg for the storage period, hours
Pb Cu Zn 137Cs 90Sr 0 12 24 48

"Milk Sauce" 0.02 0.12 0.42 6.6 4.7 140 | 2.21 3.61 541
"Milk pumpkin
Sauce" 0.02 0.04 0.43 6.2 45 131 202 331 312
"White Sauce" 0.02 0.11 0.51 54 4.5 1.34 | 2.05 2.92 541
"White health
Sauce" 0.02 0.12 0.51 5.2 4.1 1341 205 2.62 322

Remark: " maximum permissible levels, mg/kg: Pb —0.1; Cu—0.5; Zn - 3.0;
" maximum permissible levels, Bq/kg: '*’Cs —30; *°Sr — 20;
*** number of MAFAnM - no more 1 - 10* KYO/r.
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In both control and experimental sauce samples, levels of cesium and strontium radionuclides were within

the maximum allowable limits [10].
Conclusions

The production methods for "Milk-Pumpkin Sauce" and "White Health Sauce" have been scientifically
validated and established. These sauces exhibit enhanced biological value and comply with food safety standards.
They received favorable approval from the State Health and Epidemiology Research. The use of combined gum arabic,
polydextrose, and protein-fat additive mixtures shows promise as a structural component in sauce technology
development. Due to their nutritional benefits, "Milk-Pumpkin Sauce" and "White Health Sauce" are suitable for
consumption by all population groups.
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