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IMPROVEMENT OF MAYONNAISE SAUCE TECHNOLOGY
USING DIETARY ADDITIVES

The article considers the feasibility of using vegetable oil blends to correct the deficiency of PUFA and plant raw materials in the
technology of mayonnaise sauce production. The conducted analytical studies confirm the need to develop new types of products of high
biological value, which can be obtained as a result of combining non-traditional raw materials and create sauces with new properties
based on them. The relevance of developing new functional products is increasing due to comprehensive studies that confirm the direct
impact of functional food components, such as polyunsaturated fatty acids, antioxidants, vitamins, minerals, dietary fiber, on human
health. The use of blended oil, balanced in fatty acid composition, gum arabic and carrot powder is justified. The article investigates
the combination of the proposed ratios of all components, which provides original organoleptic indicators of mayonnaise at the level of
traditional technology. The article substantiates and develops the technology of mayonnaise sauce enriched with beta-carotene, proves
its functional properties, increased nutritional and biological value. The developed technology of mayonnaise sauce based on a blend
of corn-olive oil and carrot powder has a better balanced fatty acid composition. The advantages of using mixtures of vegetable oils to
correct PUFA deficiency over dietary supplements and drugs are that vegetable oils are traditional foods, do not cause complications
and adverse reactions in the body, and are also much cheaper than dietary supplements. The use of blended oil, balanced in fatty acid
composition, gum arabic and carrot powder, the combination of the proposed ratios of all components provide original organoleptic
indicators of mayonnaise and at the same time give it functional properties, increase nutritional and biological value. This allows you
to get high-quality and safe products enriched with physiologically important nutrients for the human body. The developed sauce meets
the established requirements in terms of quality indicators and can be recommended for nutrition of people living in environmentally
polluted areas, working in harmful industries and all segments of the population.
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Statement of the problem and its relevance. The tran-
sition to market relations, the expansion of consumer mar-
kets, the introduction of new forms of management have
been reflected in all spheres of economic life, including the
restaurant business. Today, only those establishments that
have managed to satisfy the desires of consumers in the best
way and at the same time constantly improve their restaurant
product to maintain its proper level in accordance with the
ever-growing demands of consumers are successfully oper-
ating in the restaurant industry. To improve demand, restau-
rant enterprises use the latest production technologies.

It is known that among restaurant products, a separate seg-
ment is made up of sauces that contribute to better absorption
of food nutrients by the human body, diversify the range and
increase the nutritional value of dishes. About 70% of dishes
served in restaurant establishments are served with sauce,
which allows not only to improve the aroma, appearance and
taste of the finished dish, but also to increase the content of
essential substances. However, most of them have an unbal-
anced chemical composition, in particular, an increased con-
tent of saturated fatty acids, and the carbohydrate composition
is represented mainly by wheat flour starch [1-3].

Analysis of recent research and publications. Ana-
lysis of scientific literature indicates a significant interest
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in the use of various dietary supplements in mayonnaise
technology [1-4].

Ukrainian scientists Vasylenko S.V., Kravchenko O.O.,
Sydorenko V.M., and Kovalchuk L.A. are actively investi-
gating the possibility of partial or complete replacement of
vegetable oil with hydrocolloids (pectins, starches, gums),
dietary fibers (oat, beet, apple), protein preparations (soy,
milk) and other low-calorie ingredients. These additives con-
tribute to the creation of emulsions with a reduced fat content,
while maintaining the desired consistency and organoleptic
properties of mayonnaise [5; 6].

Lysenko V.P. and Romanenko T.V. pay significant
attention to the use of dietary supplements that have a
positive effect on the health of consumers. Such additives
include antioxidants (herbal extracts, vitamins), prebiot-
ics and probiotics (inulin, lactulose, bacterial starter cul-
tures), polyunsaturated fatty acids (omega-3 from linseed
oil, fish oil), minerals and vitamins. The introduction of
these additives allows the creation of functional mayon-
naises [7].

Goncharova N.P., Tkachenko I.M., Savchenko O.P.
and Melnyk L.V. believe that dietary additives, especially
hydrocolloids and protein preparations, can act as emul-
sifiers and stabilizers, improving the stability of mayon-
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naise emulsions during storage and at different temperature
regimes. This is an important aspect for ensuring a long
shelf life of the product [8; 9].

Oliynyk O.S. and Shevchenko N.I. believe that the use
of certain dietary additives allows the viscosity, consis-
tency and other rheological characteristics of mayonnaise
to be regulated, satisfying various consumer preferences
[10].

Zakharchenko M.I. and Ponomarenko G.V. investigate
the possibility of using non-traditional oil-containing raw
materials (milk thistle oil, grape seed oil, pumpkin oil) in
combination with dietary supplements to create mayon-
naises with improved fatty acid composition [11].

Zayas J.F. investigates the potential of various vegetable
proteins (soy, pea, rice, sunflower) as emulsifiers, stabilizers
and fat substitutes in mayonnaise. These studies are aimed
at creating products with improved amino acid composition
and reduced allergen content [12].

To increase the shelf life and provide mayonnaise with
functional properties, Pokorny J., Yanishlieva N. and Gor-
don M.H. use natural antioxidants, such as extracts of
rosemary, green tea, tomatoes, as well as carotenoids and
tocopherols. Their influence on lipid stability and organolep-
tic characte-ristics of mayonnaise is being investigated [13].

Foreign studies often include comprehensive analyses
of physicochemical properties, rheological characteristics,
microstructure and sensory evaluation of modified mayon-
naises. Studies are also being conducted on the influence of
dietary supplements on shelf life and product safety.

Objectives of the article. The aim is to substantiate
and develop a technology for the production of mayonnaise
sauce enriched with beta-carotene, with a balanced content
of polyunsaturated fatty acids of the -3 and ®-6 groups.

The work wused: carrot powder according to
DSTU 8654:2016; gum arabic, a model emulsion system pre-
pared using traditional technology; model emulsion systems
prepared using carrot powder; basic mayonnaise as a control
sample; corn-olive oil mayonnaise with the addition of carrot
powder as a test sample.

Research methods — organoleptic, physicochemical, struc-
tural-mechanical, statistical. The methodological basis of the
study is the nutritional and biological value and indicators of
the organoleptic level and safety of culinary products.

Research information base — monographs, scientific
articles, materials of scientific and practical conferences,
regulatory and technical documentation.

Summary of the main research material. The conducted
analytical studies confirm the need to develop new types of
products of high biological value, which can be obtained as a
result of combining non-traditional raw materials and creating
a sauce with new properties based on them.

Corn oil is recommended for diabetics, as it signifi-
cantly reduces blood sugar levels. It helps obese patients,
because it improves metabolism and removes harmful tox-
ins from the body. It is a prevention of cancer. It fights
caries and treats gum inflammation. Also, phosphatides
(lecithin) of corn oil are part of cell membranes and play
an important role in ensuring the functions of brain tissue.
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Olive oil reduces the level of bad cholesterol in the
blood, its moderate use serves as a prevention of diabetes,
obesity, cardiovascular diseases. Vitamin E, which is part
of'it, is a highly active antioxidant that helps the body fight
skin aging, improves hair growth and nail condition, and
prevents the development of cancer. Vitamins A, K, D in
combination with vitamin E help strengthen tissues, intes-
tinal muscles, and the skeletal system. Phenols, which are
present in the oil, strengthen immunity and slow down the
aging process. Linoleic acid has a very positive effect on
vision, helps improve coordination of movements, tissue
regeneration, and the rapid healing of wounds and burns.

Gum arabic is a natural thickener and stabilizer used in
the food industry, in particular in the production of mayon-
naise. Gum arabic helps to achieve the desired consistency
of mayonnaise, giving it a creamy texture, prevents the
ingredients from separating, maintaining the homogeneity
of the product. As a natural polymer, gum arabic is con-
sidered a healthier alternative to synthetic additives. The
use of gum arabic can extend the shelf life of mayonnaise.
Gum arabic has practically no taste, which allows you to
preserve the original taste of mayonnaise and is able to
improve the creaminess and visual appeal of the product.
Gum arabic is usually added at the emulsification stage,
when oil and water are mixed. This ensures uniform distri-
bution and improves the stability of the emulsion.

To reduce the energy value and increase the biologi-
cal value of the sauce, it is advisable to use carrot powder
(DSTU 8654:2016), which is a source of dietary fiber, pectin
substances and organic acids. Carrot powder in concentrated
form retains the maximum amount of carotenoids, vitamins
C and E, which act as antioxidants. Carrot powder is very
useful for the body due to its solid reserves of potassium,
phosphorus, calcium and sodium. Due to this combination,
it strengthens both the digestive and circulatory systems, as
well as bones, teeth, and hair. It also contains other impor-
tant elements (iron, magnesium, chlorine, sulfur).

The study of the functional properties of carrot pow-
der is important for developing recipes and choosing tech-
nological modes for preparing sauce. The most important
functional properties include moisture-binding, emulsi-
fying, and fat-retaining abilities. The moisture-binding
(MBA), emulsifying (EBA), and fat-retaining (FRB) abili-
ties of carrot powder were determined depending on the
amount added to the sauce.

Moisture-binding (MB) capacity is an important char-
acteristic of carrot powder, which affects the formation
of sauce of the desired consistency. The moisture reten-
tion processes of different types of samples with differ-
ent amounts of powder reveal special moisture-holding
capacities, which increase with the amount of powder in
the samples. This indicates the need to regulate moisture to
ensure the necessary structural and mechanical properties
in finished products.

The behavior of carrot powder in these emulsions char-
acterizes their emulsifying ability (EA). The increase in the
stability of emulsions occurs due to the increase in the vis-
cosity of the dispersion medium.
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Fat-holding capacity (FHCA) characterizes the ability to
absorb and retain fat. The high fat-holding capacity of carrot
powder affects the formation of a delicate and homogeneous
sauce texture and eliminates the separation of fat.

The study of technological properties — water-binding,
emulsifying and fat-binding abilities of carrot powder —
showed that, in addition to the positive physiological effect,
the powder will provide increased water-binding (WBB),
emulsifying (EA) and fat-binding (FBB) abilities compared
to the control sample.

To study the physicochemical parameters of mayon-
naise sauces, moisture (dry matter content) was determined
by the drying method and the mass fraction of fat was
determined according to DSTU 4560:2006 “Mayonnaise.
Acceptance rules and test methods”. The study of acidity,
density and emulsion stability is given in Table 1.

Mathematical processing of experimental data, assess-
ment of the error of experimental data and measured values
was carried out according to generally accepted methods.

Analyzing the data by physicochemical quality indica-
tors, the experimental and control samples, regardless of
the content of carrot powder, meet the requirements of reg-
ulatory documentation. The values of acidity, density and
emulsion stability are close to the values with the control
sample.

It can be concluded that the rational mass fraction of
carrot powder is 5 g, which contributes to the formation
of the appropriate quality of mayonnaise. It is proposed
to prepare mayonnaise with the introduction of blended
corn-olive oil (59.5-55.8 %), gum arabic (5—6 %) and car-
rot powder (3.5-4.5 %), which allows to obtain a product
enriched with dietary fiber, biologically active substances,
in particular beta-carotene and improved fatty acid com-
position. In Table. 2 shows the chemical composition of
mayonnaise made from a blend of corn and olive oil with
the addition of carrot powder of an improved recipe. The
presence of vegetable oils in this product provides biologi-
cal value due to polyunsaturated fatty acids, and energy
value due to fatty acids.

A study of the organoleptic quality indicators of mayon-
naise and a score assessment of consumer properties were
conducted. When determining the organoleptic assessment,
an analysis of mayonnaises was conducted: the control sam-
ple was mayonnaise of the traditional recipe and mayonnaise
with increased biological value. The organoleptic quality indi-
cators of the sauce were converted using the Harington scale
into relative units.

Mayonnaise in the amount of corn-olive 0il 59.5-55.8%,
gum arabic 5% and carrot powder 3.5-4.5% has the best
organoleptic indicators, compared to other samples. At the
same time, it has a homogeneous consistency of medium
density, a pleasant, well-pronounced characteristic taste
(Table 3).

The analysis showed that the mayonnaise sample with
increased biological value had a higher score compared to
the control sample. This indicates its suitability for intro-
duction into production and sale in restaurant establish-
ments.

Table 1 — Physio-chemical parameters of the quality of
prototypes of mayonnaise

Corn-olive oil

Requirements M . mayonnaise with
Indicator of DSTU ayortma;lse varying contents
4487:2005 contro of carrot powder, g
25 | 50 | 75
Acidity, T | There is no norm 0,612 0,615 (0,624 | 0,635
CD;?“W’ ¥ | AccordingtoTO| 090 | 091 | 093 | 095
Emulsion | Not less than

98 97 99 98

stability, % | 97%

Source: developed by the author based on the research
of A.V. Antonenko

Table 2 — Chemical composition of mayonnaise made
from a blend of corn and olive oil with the addition
of gum arabic and carrot powder

Components Amount

Proteins, % 2,8
Fat, % 67,0
Unsaturated fatty acids, % 5,8-13
Polyunsaturated fatty acids, % 36,9-60
Cholesterol, mg % 0,1
Mono- and disaccharides, % 3,7
Vitamin B4, mg % 14,3
Vitamin E, mcg % 30,0
Vitamin B6, mcg % 0,1
Vitamin B2, mcg % 0,5
Vitamin B1, mg % 0,01
Vitamin PP, mg % 0,1
Beta-carotene, meg % 0,7
Retinol equivalent, mcg % 20,0
Niacin equivalent, mg % 0,5
Phosphorus (P), mg % 54,0
Potassium (K), mg % 38,0
Sodium (Na), mg % 508,0
Magnesium (Mg), mg % 13,0
Calcium (Ca), mg % 33,0
Iron (Fe), mg % 1,0

Source: developed by the author based on the research
of A.V. Antonenko

Table 3 — Organoleptic evaluation of mayonnaise

Product characteristics
Traditional recipe
Indicator mayonnaise Corn-olive mayonnaise
nam (DSTU4487:2005) . .
e “Mayonnaise. with gum arabic and
General technical carrot powder
conditions”
Appearance A homogeneous, sour cream-
PP Homogeneous like mixture with carrot
and . L
consistency | Creamy mixture powder evenly distributed
y throughout the mass
Taste and The taste is vaguely Th'e smell is pleasant W}th
smell pr_onounced, a light carrot aroma, a light
slightly sharp, sour. | aftertaste
Color Light cream Yellow-olive

Source: developed by the author based on the research
of A.V. Antonenko
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Conclusions. The use of blended oil, balanced in fatty  and biological value. The developed sauce meets the estab-
acid composition, gum arabic and carrot powder, the com-  lished requirements in terms of quality indicators and can
bination of the proposed ratios of all components provide  be recommended for nutrition of people living in environ-
original organoleptic indicators of mayonnaise and at the =~ mentally polluted areas, working in harmful industries and
same time give it functional properties, increase nutritional  all segments of the population.
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A. B. AHTOHEHKO, JI. B. Baabs-Ilpuiaunko
HarmionanpHuit yHiBepcuTET 6i0pecypcCiB 1 MPUPOAOKOPUCTYBAHHS YKpaiHH

VIOCKOHAJIEHHA TEXHOJIOT'TI COYCY MAMOHE3Y
3 BUKOPUCTAHHAM JIETUYHUX TOBABOK

Y emammi posensnymo doyinvHicmes UKOPUCMAHHA KYNAXNCIE POCIUHHUX 0iU 015 Kopekyii Hedocmamuocmi ITH)KK ma poc-
JIUHHOI CUPOBUHU Y MEXHON02iT upobHUYmea coycie mationesis. [Iposedeni ananimuuni 00cioHceH s NIOMEepOHCYIomb HeOOXIOHICb
PO3POOKU HOBUX 8UOIE NPOOYKYIT BUCOKOT OION02IYHOT YIHHOCMI, SIKY MOJICHA OMPUMAmMu 6 pe3yibmami nOCOHAHHs Hempaouyitinol
CUPOBUHU MA CIMEOPUMU HA IX OCHOBI COYCU i3 HOBUMU 6]1ACMUBOCIAMU. AKMYANbHICIb PO3POOKU HOBUX QYHKYIOHANLHUX NPOOYKMIE
3pocmae uepe3 KOMNAEKCHI O0CIIONCeHHs, SKI niomeepodicyloms Oe3nocepeorii 6Naue QyHKYIOHATbHUX KOMNOHEHMIE XapYy8aHHs,
MAKUX 5K NONTHEHACUYEH] JCUPHI KUCTOMU, AHIMUOKCUOAHMU, 8IMAMIHU, MIHEPAIU, Xap406i 8010KHA, HA 300p08 s ntoounu. ObepyH-
MOBAHO BUKOPUCTNAHHA KYNANHCOBAHOT 01111, 30A1AHCOBAHOT 30 HCUPHOKUCTIOMHUM CKIAAOOM, 2yMiapadika ma MOPKEAHO20 NOPOUIKY. V
cmammi 00CIOHCeHO NOEOHAHHS 3aNPONOHOBAHUX CNIBBIOHOUIEHb YCIX KOMNOHEHMIB, WO 3a0e3neyye OpueiHaIbHI OPeaHoenmuyHi
NOKA3HUKU MAUOHe3y HA PieHi mpaouyitinoi mexnonoeii. Y cmammi oOIpynmyeano ma pospoodieno mexmonoei coycy mauonesy
30azaueno20 bema-KkapomuHom, 008e0eHO 1020 (HYHKYIOHATbHI 61ACMUBOCHI, NIOGULYEHY Xapuogy ma 0ionociuny yinnicms. Po3po-
O1eHa MexHON02Is COYCy MATlOHE3Y HA OCHOGI KYNaoicy KyKypyO3iaHO-0IUBKOBOT 0Nl ma MOPKEAH020 NOPOWKY MA€ Kpauje 30a1ancosa-
HUl orcupHoKucromuutl cknao. Ilepesacu uxopucmamnus cymiwiell pociuHHux onitl 01s Kopexyii oepiyumy ITHKK nepeo 6ionoeiuno
AKmMueHUMU 000ABKAMU MA NIKAMU NONAAIOMb Y MOMY, WO POCIUHHI Ol € MpaouyitHumy npoOYKMam XapuyeanHs, He GUKIU-
Kaiomv YCKAAOHeHb ma NOOIYHUX Pearyill 8 OpeaHismi, a MAKO}C KOWmyoms Habazamo oeutesuie 6ion02iUHO aKMUSHUX 000ABOK.
Buxopucmanms Kynaxcoanoi onii, 30ananco8anoi 3a HCUpHOKUCTOMHUM CKAAOOM, 2yMiapadika ma MOPKEsHO20 NOPOUIKY, NOEOHAHHS
3anpoONOHOBAHUX CNIBGIOHOUEHb YCIX KOMNOHEHMIE 3a0e3neuyions OpUiHanbii Op2aHoNenmuyHi NOKA3HUKU MAUOHe3Y Ma 600HOYAC
Haoarms oMy YHKYIOHATbHUX GIACMUBOCEN, NIOBULYIOMb XAPUosy ma 6ionoeiuny yinHicmy. Lle 0036015€ ompumamu axicHy ma
be3neuny npodykyiro, 30azaueny QizionociuHo axrcIueuMu O0Jis TI0OCbKO20 OP2AHIZMY NONCUBHUMU pedosunamu. Po3pobnenuil coyc 3a
NOKA3HUKAMU AKOCMI 8I0N08I0AE 8CMAHOBIEHUM BUMOAM  MOdice OYMU PeKOMEHOO0BAHUN O XAPUYBAHHS TH00ell AKI NPOXHCUBAIOMb
Ha eKOoN02TYHO 3a6pyOeHUX Mepumopisax, npayioms Ha WKiOIUGUX 6UPOOHUYMEAX MA 6CIX 6ePCME HACEOCHHS.

Knrouosi cnosa: mationes, onis, eymiapadik, nopowok iz Mopkeu, coyc, noninenacuueni ocupni kucromu (ITH)KK), mexnonoeis,
QyHryionanvHull npoOykm, Olemuyni 006A8KU.
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