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USE OF VEGETABLE RAW MATERIALS IN THE TECHNOLOGY OF
FUNCTIONAL MAYONNAISE SAUCES

New generation food products are products with a balanced composition and ratio of biologically valuable
substances that contribute to maintaining health, increasing the body's resistance to stress and negative environmental
influences. Today, the development of innovative technologies in the field of healthy nutrition, in particular based on
emulsions, is based on the use of traditional and non-traditional raw materials with a high content of biologically and
physiologically valuable components. This makes it possible to create products that act directly on certain organs and systems
of the human body. The main goal of the study is to develop a recipe and technology for manufacturing mayonnaise sauces
with a given particle size of the dispersion phase that are resistant to thermal oxidation. This involves the use of stabilizers
of natural origin and the addition of plant raw materials to give the product functional properties. The article presents the
results of marketing research related to the consumption of mayonnaise products by the population. The survey showed that
over 59% of respondents prefer products made from safe natural components, in particular, structure-forming agents,
emulsifiers and flavoring additives. It is proposed to use gum arabic to enrich mayonnaise sauces with useful plant substances
and improve their organoleptic characteristics. It is also noted that it is advisable to use a protein-fat additive as a stabilizer
and emulsifier of natural origin in the production of mayonnaise sauces. The rheological properties of aqueous suspensions
have been studied. The addition of gum arabic will allow to purposefully influence the mechanisms of formation and
stabilization of emulsions, change their viscosity and increase resistance to thermal oxidation. It has been proven that a
protein-fat additive reduces the surface tension of the system with the help of the functional groups present. It has been shown
that heating an aqueous suspension of a protein-fat additive increases surface activity by 1.5 times compared to an aqueous
suspension obtained under normal conditions. The obtained research results confirm the possibility and feasibility of using
gum arabic, protein-fat additive and gum arabic in the technology of manufacturing mayonnaise sauces. A comprehensive
evaluation of the new mayonnaise sauce, including a study of the organoleptic characteristics of the samples, showed an
improvement in individual indicators, which gives grounds to consider the developed recipe competitive.

Keywords: sauces, vegetable hydrocolloids, protein-fat supplement, gum arabic, dietary fiber, biotechnology,
technology.

AHTOHEHKO APTEM
BAJIb-ITPUJIMIIKO JIAPUCA

HamionansHuit yHiBepcuTeT 6i0pecypciB i IPUPOIOKOPHCTYBAHHS YKpaiHU

BUKOPUCTAHHS POCJIMHHOI CHPOBUHH B TEXHOJIOI'Ti ®YHKIIOHAJBHUX
MAMOHE3HUX COYCIB

TIpoodyxkmu xapuyeanns 108020 NOKONINHS — ye 6UpoOU 3 30ANAHCOBANUM CKIAOOM i CRiBGIOHOWEHHAM OIONI02IUHO YIHHUX PEeYOsUH,
SIKI CRpUSIOMY 30€pedcentio 300p08's, niOBUWEHHIO CIMILKOCII Op2anizmMy 00 CIMpeci | HeeamugHO20 BNIUEY HABKOIUUHBO20 CEPe00BULYd.
Cb0200Hi pO36UMOK [HHOBAYIUHUX MEXHONOZI Yy chepi 300P0B020 XAPUYBAHHSA, 30KpeMd HA OCHOBI eMYIbCill, IPYHMYEMbCA HA
BUKOPUCMARHI MPAOUYITIHOL A HemPAOUYItiHOT CUPOGUHU 3 BUCOKUM 6MICIOM 0i0N02IuN0 | (izionociuno yinnux komnonenmis. Lle dac
MOJNCTUBICIIb CMBOPIOGAMU NPOOYKMU, AKI OTI0OMb CNPAMOBAHO HA Ne6HI Op2aHu i cucmemu a00CbKko2o opzarizmy. OCHOGHOW Memoio
00CiOHCEHHS € PO3POOKA peyenmypu ma mexHoA02ii BUeOMOBNIEeHHS MALIOHEIHUX COYCI8 3 3A0AHUM POIMIPOM YACMUHOK OUCnepCilinoi ¢pasu,
AKi € cmitikumu 00 mepmookuciosanhoi 0ii. Lle nepedbauae guxopucmanus cmadini3amopie npupooHo020 NOX0OHCeHHs Ma 000A6aAHHS
POCTUHHOT CUPOBUHU O HAOAHHA NPOOYKMY QYHKYIOHANbHUX eracmusocmeli. Y cmammi HaseOeni pe3ynomamu MapKemuH206Ux
oocnidicetv, AKI CMOCYIOMbCA CHONCUBANHS MAllOHe3HOT NpoOyKyii Hacenennam. 3anumyeanns noxasano, wo nounao 59% pecnonoenmis
Haoaoms nepesazy npooOyKmam, sKi 6U20moeieHi 3 6e3neunux npupooHUX KOMNOHEHMIE, 30KpeMa CIMpYKIMypoymeoploeayis, emyibeamopie
ma cmaxo-apomamuuHux 006aeok. Jlnsa 36azauenns MallOHe3HUX COYCI6 KOPUCHUMU POCIUHHUMU DeYOSUHAMU Ma NOJINUEHHs ix
Op2aHONeNMUYHUX XAPAKMEPUCIUK NPONOHYEMbCs GUKOpUcmosyeamu 2ymiapadbix. Taxoc 3a3naueno npo O0oyintbHicmb GUKOPUCANHS
6i1K060-01CUPOBOI 00bABKU K CMAOINI3amopa i emyibeamopa npupooOH020 NOXOONCEHHs ) BUPOOHUYMEBI Matlone3Hux coycie. Buguero
peonociuni enacmugocni 600Hux cycnensii. [looasanns eyuiapabixy 003601untb Yilecnpamo8ano GnIUSAmMU Ha MEXanizmu (popmyeants ma
cmabinizayii emyavciil, smiHosamu ix 8'a3xicms i nioguwgysamu CmitiKicns 00 mepmooKucieHHs. J{oeedeHo, ujo 6iIK080-icuposa 006aska
SHUIICYE NOBEpXHeBULl Hamse cucmemu 3 00NOMO2010 NPUCYMHIX QyHuKyionane- Hux epyn. Iloxaszano, wo naespisanus 600HOI cychemsii
011K080-01CUPOBOT D0bABKU 30LTLULYE NOBEPXHEGY aKkmugHicmb 6 1,5 pasu no gionoutennio 00 600HOI cycnen3ii, Ompumanoi 3a HOPpMATLHUX
ymos8. Ompumani pe3yismamu 00Cai0HNCeHb NIOMBEPOHCYIONMb MOHNCIUBICMb MA OOYLIbHICIb BUKOPUCMAHHI 2YMIapadiKy, 6LIKO80-dCUpO6oi
006asku i cymiapadiky 6 mexnono2ii aueomosnenus maionesnux coycie. Komniexcna oyinka Hogo2o Matione3no2o coycy, 6KI0OUaouu
00CNIONHCEHH S OP2AHONENMULHUX XAPAKMEPUCIMUK 3PA3KIE, NOKA3ANA NOKPAWEHHS 30 OKPeMUMU NOKAZHUKAMU, W0 0A€ NIOCMASU 66aX4cami

po3spobreny peyenmypy KOHKYPEeHmMOCHPOMONCHOIO.
Kmiouogi crnosa: coycu, pocaunni 2iopoxonoiou, 6inkoeo-sicuposa 006asxa, 2ymiapabik, Xap1osi 80J10KHA,
610mexHoN02IA, MEeXHON02IA.

Formulation of the problem
New generation food products are products with a balanced composition and ratio of biologically
valuable nutrients that contribute to maintaining health, increasing the body's resistance to stress and adverse
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environmental influences. Therefore, the development of technologies for emulsion products with a balanced
nutrient, protein and fatty acid composition that meets the physiological needs of the human body is a pressing
problem. Emulsion-type sauces are widely used in everyday life and in the restaurant industry as dressings. The
growing demand for sauce products contributes to the expansion of their range and the improvement of existing
technologies. A promising direction for expanding the range of mayonnaise sauces is the use of non-traditional
raw materials. In this regard, the use of a protein-fat additive as a stabilizer and emulsifier of natural origin in
the production of mayonnaise sauces is relevant. The introduction of gum arabic, a protein-fat additive, into
mayonnaise compositions will allow for a targeted influence on the mechanisms of formation and stabilization
of oil-fat emulsions, change their viscosity, and increase resistance to thermal oxidation. To enrich mayonnaise
sauces with useful substances of plant origin and improve their taste properties, it is proposed to use gum arabic
in the sauce recipe.
Analysis of recent sources

Mayonnaise sauces include emulsion products with a finely dispersed structure, containing from 15 to
50% fat, and made from a water-fat base, with the possible introduction of food additives and other food
components into the recipe. The use of non-traditional ingredients allows balancing the structural and rheological
properties of mayonnaises and sauces [13; 14].

Dudarev 1. M. and Kuzmin O. V. identified priority strategies for improving mayonnaise sauce with oat
milk and its manufacturing technology, as well as strategies for bringing the product to the market. These
strategies involve the use of plant-based raw materials to reduce the fat content in the sauce and its calorie content
and enrich the sauce with vitamins, macro- and microelements. In particular, within the framework of priority
strategies, it is proposed to replace egg products in the sauce with beans and use freeze-dried fruit, vegetable or
berry powder or their mixture as a useful additive [6].

Scientists Gelikh A., Prymenko V., Vasylenko O., Prykhodko I. proposed to solve the problem of
optimizing nutrition in terms of the content of essential nutrients, such as fatty acids, by introducing vegetable
oils containing a significant amount of polyunsaturated fatty acids ®-3 and ®-6 into the recipe composition as an
oil-fat base. A promising direction in the production of emulsion-type sauces is the introduction of blends of
sunflower and hemp oils into the standard recipes, which will improve the biological value and preserve the
organoleptic, structural-mechanical properties and safety indicators [4]. To enrich mayonnaise sauces with useful
substances of plant origin and improve their taste properties, it is proposed to use the following in the sauce
recipe: berry puree; ginseng root, sugar kelp, Chinese lemongrass berries; grape skin premixes [3]; pea, rice or
buckwheat flour [9—11]; pumpkin processing products. Also, to enrich mayonnaise sauces with vitamins and
beneficial elements, it is recommended to use the juice of mountain ash, wild rose, viburnum or cranberry [5; 6;
7; 12]. To reduce the calorie content of emulsion-type sauces and enrich them with vitamins, macronutrients and
microelements, scientists and manufacturers introduce plant components from both traditional and non-
traditional raw materials into the recipe composition. At the same time, it is important to ensure high organoleptic
indicators of the finished product and compliance of its physicochemical indicators with the requirements of
regulatory documents.

The purpose of the study is to develop a recipe and technology for obtaining mayonnaise sauces with a
given particle size of the dispersion phase, resistant to thermal oxidation, using a protein-fat additive as a
stabilizer for the emulsion and as a flavoring additive and to give the product functional value, gum arabic.

To achieve the goal, the following tasks were formulated and solved: to analyze the modern market of
mayonnaise sauces and identify the main trends in their production; to substantiate the possibility of using a
protein-fat additive as an emulsifying and stabilizing component of emulsion systems; to investigate the
rheological properties of aqueous suspensions with a protein-fat additive and determine the conditions under
which the emulsifying and stabilizing properties are most pronounced; to investigate the content of useful
components in gum arabic; to develop a recipe and technology for the production of mayonnaise sauce; to
conduct a comprehensive assessment of the resulting mayonnaise sauce, which includes the study of organoleptic
characteristics.

For the first time, the possibility of producing mayonnaise sauces using a protein-fat additive and gum
arabic, which allow creating systems that are stable over time, has been experimentally proven. It has been
proven that a protein-fat additive is able to stabilize food emulsions by forming a structure and reducing surface
tension at the interface of the phases. The rheological properties of aqueous suspensions with a protein-fat
additive have been studied. It has been determined that the best structuring effect occurs when the protein-fat
additive is previously kept in hot water. It has been proven that the thermal oxidation of particles of the dispersed
phase of mayonnaise systems in the presence of a protein-fat additive occurs at a slower rate than in its absence.
A technology for the production of mayonnaise sauce using a protein-fat additive and gum arabic has been
developed.

Presenting main material

Marketing research on the preferences of consumers of mayonnaise products was conducted in food
retail stores: supermarkets "ATB-Market" and "Silpo" located in Kyiv and Kyiv region, with different social
orientation of buyers.

Respondents were offered questionnaires in which they had to indicate personal preferences for
mayonnaise sauces and determine their attitude to food additives based on natural and synthetic components.
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The number of respondents was 86 people, including 49 women and 37 men of different ages (from 18 to 75
years).

According to the results of the questionnaire, it was determined that more than 59% of respondents
prefer products made using safe natural components, in particular, structure-forming agents, emulsifiers and
flavoring additives.

It should be noted that more than 12% of respondents do not use mayonnaise sauce for dietary reasons,
since they believe that the components included in the sauce can negatively affect the body. Therefore, this
category of respondents can also eat mayonnaise sauces if emulsifiers and thickeners are replaced by natural
analogues that have a positive effect on the body.

Based on the analysis of the theoretical basis, a decision was made to develop a recipe composition of
mayonnaise sauce using a protein-fat additive and gum arabic.

The presence of polar groups in the polysaccharide and protein molecules of the protein-fat additive
suggests that aqueous solutions have both surface-active and structure-forming properties. According to the
experimental data presented in Figure 1, in aqueous suspensions of the protein-fat additive, there is a decrease
in surface tension with an increase in the amount of the protein-fat additive in aqueous solutions, and for
suspensions obtained at t = 95°C, this decrease occurs to a greater extent than for suspensions obtained at t =
19°C.

The change in surface tension from the concentration of the protein-fat additive can be expressed by the
empirical equation of B. A. Shishkovsky:
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Fig. 1. Surface tension isotherm of aqueous suspensions of flax flour obtained at t =19°C and t = 95°C

When comparing the data, we can conclude that the constant depends little on the method of preparation
of aqueous suspensions of protein-fat additives, while 1/A is 1.419 larger for a colloidal solution obtained at
95°C than for a solution obtained at 19°C.

Thus, the main influence on the value of surface tension is exerted by the method of preparation of
aqueous suspensions of protein-fat additives. An increase in temperature reduces surface tension, which is caused
by an increase in the specific capillary constant in the B. A. Shishkovsky equation.

According to rheological studies, the increase in the viscosity of aqueous solutions of protein-fat
additives obtained at t = 95°C relative to the viscosity of solutions obtained at t = 19°C is associated with a more
complete dissolution of the polymer component of the protein-fat additive, insoluble in cold water.

The work investigated the stability of an aqueous emulsion of vegetable oil using a protein-fat additive
as a stabilizer during storage for 4 hours at t = 25°C. The stability of emulsions is the ability to maintain the size
of the droplets of the dispersed phase unchanged over time. According to the results of experimental studies, it
was found that with increasing exposure time, the size of oil particles increases, which is associated with the
coalescence of droplets. The dispersed layer formed around the emulsion droplets creates an energy barrier that
prevents the particles from approaching distances at which the forces of molecular attraction prevail over the
forces of electrostatic repulsion. This stability factor is very important for emulsions stabilized by colloidal
surfactants and polyelectrolytes. However, even with a 4-hour exposure, these changes are insignificant.

The structure, as well as the surface-active properties of aqueous suspensions of the protein-fat additive,
ensure the stability of this emulsion over time, which allows the use of the protein-fat additive as an emulsifier
and structure-forming agent for food emulsions.

In addition to vegetable oil, water, egg white, and protein-fat additive, the composition of mayonnaise
sauce includes an ingredient such as gum arabic, which improves the nutritional and physiological value of
mayonnaise sauce and gives the product functional properties. Since it was decided to introduce gum arabic into
the recipe composition of mayonnaise sauce.

Analysis of the chemical composition of gum arabic indicates the high nutritional and biological value
of this raw material, since it contains a wide range of dietary fibers.

According to the studies conducted, it was found that the optimal introduction of the protein-fat additive
corresponds to 10 g, and gum arabic - 4 g per 100 g of mayonnaise sauce. Recipes of mayonnaise compositions
are presented in Table 1.
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Table 1
Composition of mayonnaise compositions

Ingredients Content in 100 g of mayonnaise sauce, g

Composition 1 CONTROL
Refined, deodorized sunflower oil 15 17
Egg yolk 5 10
Sugar 3 4
Salt 1,5 2
Citric acid 1,5 2
Protein-fat supplement 10 -
Gum Arabic 4 -
Water 60 65

One of the objectives of the study was to conduct an organoleptic evaluation of the test samples, the
results of which are shown in Fig. 2.

Appearance

Consistence

=== Composition 1

=== CONTROL

Fig. 2. Profile of organoleptic quality assessment of samples

Taste Color

As can be seen from the profilograms, the developed mayonnaise sauce composition is not inferior in
organoleptic indicators to the control sample.

Conclusions

As a result of the analysis of the modern market of mayonnaise products, as well as the study of methods
for producing emulsion-type sauces, the need to find alternative structure-forming agents and emulsifiers for
mayonnaise sauces was established. It was proven that the protein-fat additive reduces the surface tension of the
system with the help of the functional groups present. It was shown that heating an aqueous suspension of a
protein-fat additive increases the surface activity by 1.5 times compared to an aqueous suspension obtained under
normal conditions. The rheological properties of aqueous suspensions with a protein-fat additive were studied.
It was proven that the suspensions obtained in aqueous solutions at a temperature of 95°C have the highest
viscosity. A recipe and technology for the production of mayonnaise were developed, using a protein-fat additive
as an emulsifier and stabilizer and gum arabic as a biologically active additive. A comprehensive assessment of
the resulting mayonnaise sauce was carried out, in particular, a study of the organoleptic characteristics of the
samples showed an improvement in the values of individual indicators, which makes it possible to draw
conclusions about the competitiveness of the developed composition.
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