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TECHNOLOGY OF EGG-OIL SAUCE USING DIETARY ADDITIVES

The article presents an innovative technology for creating an egg-butter sauce “Avocado” using dietary supplements, in particular
gum arabic and avocado fruit oil, which allows to increase the nutritional value and functional properties of the product compared to
traditional technology. The classic sauce “Polish” was used as a control sample. As part of experimental studies, butter was partially
replaced with avocado oil, which contains monounsaturated fatty acids, vitamins (E, K) and antioxidants. The article describes the
raw materials used to create the sauce and indicates the percentage of butter replacement with avocado oil. The use of gum arabic as
a natural stabilizer helps to improve the consistency of the sauce, preventing emulsion stratification, and increases its organoleptic
characteristics. The conducted studies have shown that the addition of gum arabic and avocado oil maintains the technological stabil-
ity of production and improves the chemical composition of the product. The article calculates a comprehensive quality indicator for
the “Avocado” sauce, which includes an assessment of organoleptic, physicochemical and biological characteristics. The results of
the research confirm that the “Avocado” sauce exceeds the traditional “Polish” sauce in biological value due to the higher content of
useful nutrients. The optimal amount of dietary additives (gum arabic and avocado o0il) was experimentally determined, which ensures
the stability of the technological process without a negative impact on the quality of the finished product. The chemical composition of
the “Avocado” sauce was analyzed, and its advantages were substantiated in terms of nutritional value and functionality. The sauce
is recommended for introduction into production, in particular in catering establishments, due to its versatility and compliance with
modern requirements for healthy eating. The product is useful for people living in environmentally polluted regions, working in harmful
industries, as well as for all segments of the population, including those who adhere to a diet. The developed sauce “Avocado” meets
the established quality standards, which is confirmed by the results of laboratory research. Introduction into production will contribute
to the expansion of the range of functional products that meet modern trends in healthy eating and have the potential for wide applica-
tion in cooking. The article also provides a technology for the production of sauce, which can be used to scale up production and adapt

the recipe in different conditions.
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Statement of the problem and its relevance. Food
quality is a set of properties of goods that determine their
suitability to meet certain human needs. The quality of
food products depends on factors in the field of production
and conditions for growing plant products, the quality of
raw materials, semi-finished products, their processing
technology, equipment; factors in the field of distribution —
the quality of storage, transportation, sales; factors in the
field of consumption — the quality of short-term storage,
consumption and assimilation [1-3].

International experience shows that the most
effective and appropriate from an economic, social,
hygienic and technological point of view measure for
a radical solution to the problem is the development
and establishment of production of various special food
products, which are additionally enriched with deficient
nutrients to a level that meets the physiological needs of a
person [4].

Experts from the World Health Organization have
proven that approximately 50% of human health is
determined by a lifestyle characterized by the quality of
nutrition, intensity of physical activity, place and natural
climatic conditions of residence, habits, living and working
conditions. The main violations of the nutritional status of
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various population groups in Ukraine include a deficiency
of complete proteins, polyunsaturated fatty acids, dietary
fiber, excessive consumption of simple, quickly digestible
sugars, and a low content of vitamins, macro- and
microelements in diets [5].

Analysis of recent research and publications.
The development of special food products is currently a
promising direction in the field of creating new types of
products by regulating the content of essential substances
in them. Functional products should enrich the diet of the
population with physiologically active ingredients, because
the biological value of food is determined precisely by
the content of proteins, fats, carbohydrates, vitamins,
minerals, organic acids, fiber, availability and digestibility
of components [1, 2].

Research on egg-butter sauce technologies using
dietary supplements is actively developing, especially in
the context of healthy eating and expanding the range of
sauces. Foreign scientists focus on the development and
research of functional foods.

Garcia M.C.'s research shows that the use of avocado
oil significantly improves not only the organoleptic
characteristics, but also the chemical composition of the
developed sauce. The introduction of additives rich in
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minerals and vitamins allows you to increase the content
of vitamins and minerals in sauces [6].

McClements D.J.'s research focuses on the development
of innovative technologies for health food products
based on fruit and vegetable raw materials. Also on the
development of innovative technologies for new natural
flavoring and aromatic additives [7].

Weiss J. is investigating the creation of products
with specified consistency indicators, convenient for
their further use. Also investigates the creation of food
products to ensure multifunctional use and expansion of
the range [8].

Dickinson E., Friberg S.E., Larsson K. and Holmberg
K. investigate the enhancement of the nutritional and
biological value of the finished product by adding
additional ingredients [9, 10].

The purpose of the article. The purpose of the work is
to scientifically substantiate and develop the technology of
Polish sauce using gum arabic, avocado fruit oil and study
its quality.

The object of the study is the technology of sauce with
gum arabic and avocado fruit oil.

The subject of the study is Polish sauce, avocado fruit
oil (TU U 24.6-33398305-001:2007 “Avocado 0il”), gum
arabic.

Research methods are organoleptic, physicochemical,
mathematical processing of experimental data based on
computer technologies.

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

Presentation of the main research material. Already
12 thousand years ago, nutritious and healthy avocado
fruits were actively eaten by ancient Colombian and
Mexican tribes. Since the time of Columbus, oil obtained by
pressing ripe avocado fruits was considered a particularly
valuable and delicious product. Today, avocado oil,
grown in many countries around the world (USA, South
America, South Africa, Kenya, Spain, Cuba, Australia,
Israel, New Zealand), is widely used in cosmetology and
cooking. Avocado oil, which has high nutritional value and
excellent taste, contains a large amount of easily digestible
fats, essential vitamins, macro- and microelements and
other biologically active substances. In terms of calorie
content, avocado oil is not inferior to meat and chicken
eggs, and also exceeds most edible vegetable oils (this is
confirmed by the fact that in 1998 avocado was listed in the
Guinness Book of Records as the most high-calorie fruit
in the world). In terms of protein content, avocado fruit is
2-3 times higher than grapes, apples, pears, bananas, citrus
fruits, and in terms of fat content it is the leader among
known fruits, second only to coconut. It is worth noting
that 30% of the fats contained in avocado oil are easily
digestible by the human body — unsaturated fatty acids [3].

Avocado oil also contains vitamins A, E, C, B1, B2, B3,
B9, D, lecithin, saturated fatty acids, phytosteroids, essential
oils, chlorophyll, squalene, the amino acid histidine and
many useful macro- and microelements (potassium,
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magnesium, phosphorus, iron, calcium, sodium, manganese,
zinc, iodine, cobalt, copper and others), the antioxidant
vitamin E, which has powerful immunoprotective, wound-
healing and rejuvenating properties, in avocado oil 5 times
more than in olive oil. Avocado oil contains a large amount
of an antibacterial substance — chlorophyll. Chlorophyll
has a beneficial effect on the respiratory, cardiovascular,
endocrine, digestive systems, relieves irritation of the
mucous membrane, prevents the formation of stones in the
kidneys and bladder, promotes effective cleansing of the
human body from toxins and toxins. Avocado oil differs
from other vegetable oils due to its high lecithin content.
Lecithin plays a key role in the coordinated work of the
cardiovascular, central and peripheral nervous systems,
participates in the synthesis of hormones necessary for the
proper functioning of the liver, pancreas and reproductive
system, significantly improves the body's absorption of
vitamins A and E [1, 5]. Gum arabic is a natural thickener
and stabilizer used in the food industry, in particular
in the production of mayonnaise. 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 considered 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.

“Polish” sauce belongs to egg-butter mixtures, which
are prepared from butter, raw egg yolks with the addition
of lemon juice or citric acid and salt.

In egg-butter sauces, the emulsion of oil and egg yolks
may break down (deoiling), as a result of which the taste
and appearance of the sauce deteriorate, the sauce becomes
unsuitable for serving with culinary products. To prevent
the yolks from coagulating, which leads to deoiling of the
sauce, cold water should be added to the mixture before
boiling according to the recipe.

The boiling temperature of the sauce should not exceed
70°C. It is boiled in a water bath, and the water temperature
should be within 85-90°C.

As can be seen from the above ingredients, emulsion
sauces have insufficient nutritional value, which requires
a large number of developments, namely in improving the
recipes of egg-butter sauces and increasing their nutritional
value.

The control was selected as the sauce “Polish”
according to the traditional cooking technology. The sauce
“Polish” is a spicy dressing for fish dishes and seafood
dishes. The sauce can be served both warm and cold, such
a sauce is tasty, aromatic, with a spicy sourness and a taste
of freshness.

During the experimental work, part of the butter was
replaced with avocado oil. The name of the raw material and
the percentage of product replacement with avocado oil are
given in Table 1. The technology for preparing “Avocado”
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sauce with the addition of gum arabic and avocado oil is
shown in Fig. 1. During the organoleptic evaluation of the
developed “Avocado” sauce, five important interrelated
indicators were studied: appearance, color, consistency,
smell and taste. A five-point system was used to study
them, taking into account the weight coefficient, which was
determined for each indicator.

The organoleptic evaluation of samples of “Avocado”
sauce with the addition of gum arabic and avocado oil is
given in Table 2.

After analyzing the data in Table 2, we can conclude
that the second and third experimental samples (2 g and
3 g of dietary supplement, respectively) are at the control

Table 1 — Raw material costs for preparing Polish
“Avocado” sauce with the addition of gum arabic and

avocado oil (per 100 g)
o (o] en < w
Control, g % % E E E
Raw material g £ £ £ E
name Sauce 'Ef.’_ é é é g
“polish” | 5 | & | & | & | &
Butter 40 39 38 37 36 35
Lemon 10 10 10 10 10 10
Eggs 40 40 | 40 | 40 | 40 | 40
Salt 1 1 1 1 1 1
Parsley 10 10 10 10 10 10
Gum Arabic - 1 3 5 7 9
Avocado oil - 1 2 3 4 5
Dish output, g 100 100 | 100 | 100 | 100 | 100

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

level in terms of quality characteristics, and the next three
are characterized by a deterioration in all organoleptic
indicators.

The situation is similar with the use of gum arabic — the
third experimental sample has the best result. According
to the organoleptic assessment, the rational content of
avocado fruit oil is 3%, and gum arabic — 5%, because
this amount of dietary supplements does not worsen the
organoleptic indicators of the developed “Avocado” sauce.
After developing the “Avocado” sauce and establishing the
rational content of the dietary supplement, it is necessary
to determine its nutritional value (Table 3).

Based on the analysis of the data in Table 3, it can be
concluded that compared to the control, the experimental
sauce contains a larger amount of dietary fiber — 42%,
unsaturated fatty acids — 6.3%, vitamin A — 26%, vitamin
B1 — by 6%, B6 — by 12.5%, B9 — by 45%, vitamin C —
by 7.69%. In addition, the content of minerals increased:
K - by 17.8%, Ca — by 1%, Mg — by 18%. Thus, the
use of avocado oil significantly improves not only the
organoleptic indicators, but also the chemical composition
of the developed sauce.

A complex quality indicator was calculated and a
quality model of the “Avocado” sauce with the addition of
avocado oil was built (Table 4).

According to the calculations given in Table 4, it
was determined that the complex quality indicator of the
experimental sample is 3.85, and of the experimental
sample is 14.33, which is almost twice as high as the
control.

Conclusions. As a result of the conducted research,
it was found that adding avocado oil and gum arabic to

Eggs Water Parsley Lemon Butter Salt Gum Arabic
and
l v l l Avocado Oil
MCP MCP MCP
Bringing
l l to a liquid
A state in a
Cooking Juicing saucepan
t=100°C,
l A 4
Cooling Grinding v‘ - Y
> Addition
l | = <
Grinding in a v
blender Mixing
|
v
Serving «Avocado Sauce» Cooking
t=70°C, t=5min.

Fig. 1. Technological scheme of “Avocado” sauce with the addition of gum arabic and avocado oil

Source. developed by the author based on the research of A.V. Antonenko
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Table 2 — Organoleptic evaluation of samples of “Avocado” sauce with the addition
of gum arabic and avocado oil, scores

Quality indicators Im?;crt?r““ CONTROL - 5 Amount °gadd"‘ve’ g 7 5
Appearance 0,3 5 4.9 4,9 5 4,85 4.5
Color 0,1 5 49 49 5 4.8 4.4
Consistence 0,2 5 48 5 5 4 34
Scent 0,2 5 4,6 5 4,9 4,3 3,5
Taste 0,2 5 47 5 5 4.4 35
Overall rating 1 5 4,78 4,96 4,98 4,47 3,86

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

Table 3 — Nutritional value of “Avocado” sauce with the addition of gum arabic and avocado oil (per 100 g)

Indicator CONTROL Experiment Difference, g Difference, %

Energy value, kCal 559,0 563,80 4,80 0,86
Proteins, g 5,00 5,06 0,06 1,20
Fats, g 59,50 59,94 0,44 0,74
Carbohydrates, g 1,0 1,05 0,05 5,40
Mono-disaccharides 0,40 0,42 0,02 495
Dietary fiber, g 0,05 3,25 3,20 42,00
Starch, g 0,03 0,03 0,003 11,00
Saturated fatty acids, g 1,0 1,06 0,06 6,30
Water, g 29,0 31,17 2,17 7,47
Ash, g 0,40 0,45 0,05 11,25
Vitamins

Vitamin A, mg 0,80 1,01 0,21 26,25
Vitamin B1 (thiamine), mg 0,03 0,03 0,002 6,00
Vitamin B2 (riboflavin), mg 0,20 0,20 0,004 1,95
Vitamin B6 (pyridoxine), mg 0,06 0,07 0,01 12,50
Vitamin B9 (folic acid), mcg 5,40 7,83 2,43 45,00
Vitamin C, mg 3,90 4,20 0,30 7,69
Macronutrients

Calcium, mg 34,30 34,66 0,36 1,05
Potassium, mg 81,40 95,95 14,55 17,87
Magnesium, mg 6,80 7,67 0,87 12,79
Sodium, mg 54,00 54,21 0,21 0,39
Phosphorus, mg 84,60 86,16 1,56 1,84
Micronutrients

Iron, mg 1,10 1,12 0,02 1,50
Zinc, mg 0,46 0,48 0,02 4,17
Copper, mcg 31,70 37,40 5,70 17,98

Note: control — Polish sauce using the original cooking technology; experiment — “Avocado” sauce with the addition of gum arabic

and avocado oil

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

Table 4 — Comprehensive quality indicator of Polish
“Avocado” sauce with the addition
of gum arabic and avocado oil

Name W:lghtmg CONTROL | Experiment
actor

Proteins, g 0,35 1,03 4,52
Fats, g 0,1 1,20 2,70
Vitamin B1, mg 0,1 0,29 1,29
Vitamin B2, mg 0,13 0,38 1,68
Calcium, mg 0,11 0,32 1,42
Phosphorus, mg 0,1 0,29 1,29
Iron, mg 0,11 0,32 1,42
Comprehensive 1 3.85 14,33
quality indicator

Source: developed by the author based on the research of
A.V. Antonenko
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the composition of the Polish sauce does not disrupt the
technological process of production. These components
are integrated without changes in the standard stages
of preparation, ensuring the stability of production and
preservation of the quality characteristics of the product.
The use of avocado oil and gum arabic helps to enrich the
sauce with important nutrients, in particular vitamins (for
example, E, K), minerals (potassium, magnesium) and
dietary fiber. This increases the nutritional value of the
product, making it more useful for consumers. Gum arabic,
as a natural stabilizer and thickener, improves the texture
and consistency of the sauce, ensuring its uniformity and
pleasant appearance. Avocado oil adds a delicate taste and
creamy structure, which positively affects the organoleptic
indicators. The developed “Avocado” sauce is a universal
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product suitable for the nutrition of all segments of the to the unique composition and beneficial properties of the
population, including those who adhere to a healthy product. This corresponds to modern trends in demand for
lifestyle or have specific dietary needs. It can be used in  functional and natural products. The developed “Avocado”
restaurants for both everyday menus and specialized dishes.  sauce, as a functional product, is recommended for
The introduction of “Avocado” sauce in restaurants can  introduction inrestaurants for catering to all segments of the
help increase the competitiveness of establishments due  population.
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A. B. AnToHeHKo, JI. B. Bans-IIpnimnko
HamionansHuit yHiBepcuteTy 6iopecypciB i MpUpOIOKOPHCTYBaHHS YKpaiHH

TEXHOJIOI'TA A€YHO-MACJIAAHOI'O COYCY
3 BUKOPUCTAHHAM JI€ETUYHUX TOBABOK

Y ecmammi npedcmasneno innosayiiiny mexnonozito cmeopenta A€UHO-MACIAH020 coycy «Avocadoy 3 GuKOpUCMAHHAM OIEMUYHUX
000a6ok, 30Kkpema symiapabika ma ouii 3 n100ié A60KA00, WO 00380IAE NIOSUWUMU XAPYOBY YIHHICMb | QYHKYIOHANbHI 81ACTNU8OCMI
nPOOYKmy ROPIGHAHO 3 MPAOUYILIHOIO MeXHON02I€N. K KOHMPONbHULL 3pa30K GUKOpUCMAHO KaacudHull coyc «llonvevkuiiy. Y pam-
Kax eKCnepuMenmanbHux 00CIiONCeHb YACMKOB0 3aMIHEHO 8ePUIKO8e MACIO HA 010 ABOKAOO, WO MICIUMb MOHOHEHACUYEHT HCUPHI
kucnomu, eimaminy (E, K) ma anmuoxcudanmu. Y cmammi onucano cupogury, UKOPUCMAaHy Ol CIMEOPEHHS COYCY, Mda 6KA3AHO
8I0COMKOBe CNI6BIOHOUIEHHS 3AMIHU BEPUIKOBO20 MACIA ONEN ABOKAOO0. 3ACMOCYBAHHS cyMiapadika AK HAMyparbHo2o cmaobinisa-
mopa cnpuse noKpawjeHHio KOHCUCmeHyii coycy, 3anobiearodu po3auiapy8antio emMyibCii, ma niosUWye tio2o opeaHoIenmuyti Xapax-
mepucmuxu. [Ipogedeni docnidocentsa noxkasau, wo 000aeanHa symiapabika ma onii asokaoo sdepieac mexuonoziuny cmabinoHicms
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BUPOOHUYMEA MA NOKPAWYE XIMIYHULL CKAAO NPpOOYKmY. Y cmammi 30iticCHeHO pO3PAXYHOK KOMNLEKCHO20 NOKA3HUKA AKOCMI coycy
«Avocadoy, skuil 6KIIOHAE OYIHKY OP2AHONENMUYHUX, (DI3UKO-XIMIuHUX | Oion02iuHUX Xapakmepucmuk. Pezyiomamu docniodcens nio-
meepoxcyromo, wo coyc «Avocadoy nepesuwye mpaduyitinuii coyc «Ilonbcokuiiy 3a 6ion02iuHOI0 YIHHICIO 3A80SKU BUUOMY MICTY
KOpUucHux Hympienmis. OnmumansHa KinbKicms diemuynux 000460k (2ymiapabika ma onii asokaoo) 6yna eKCnepumeHmanrbHo 6U3HA-
yena, wo 3abesneyye cmabilbHiCMb MEXHON02IYHO20 npoyecy 6e3 He2amusHO20 6NAUBY HA AKICMb 20M068020 NPOOYKmYy. Ximiunutl
cknao coycy «Avocadoy npoananizosano, a 1io2o nepesazu 0OIPYHMOBAHO 3 MOUKU 30Dy NONCUBHOT YIHHOCMT MA QYHKYIOHANLHOCTI.
Coyc pexomeHOYEMbCst OISt 6NPOBAONCEHHSL Y SUPOOHUYMBO, 30KPEMA 6 3aKIA0aX PeCMOPAHHO20 20CNO0APCMEd, 3A60KU 1020 VHi-
8epCanbHOCMI Ma 8I0NOBIOHOCI CYYACHUM BUMO2AM 00 300P06020 XapyyeanHs. [Ipooykm € Kopucrum 0 ar0oel, SKI NPOICUBAIOMb
6 €KONO2IHHO 3a0PYOHEHUX Pe2iOHAX, NPAYIooMb HA WKIONUSUX BUPOOHUYMEAX, d MAKOXC OISl BCIX 8EPCME HACENEHHS, BKIIOYAIOUU
MUX, XIMO OOMPUMYEMbCA diEMUUH020 XapyyeanHs. Pospobrenuii coyc «Avocadoy 8ionogioae 6cmanoeieHuM Cmanoapmam AKocmi,
Wo NiOMBEPOHCYEMbCA Pe3YIbMAMAMU 1ADOPAMOPHUX 00CTIONCEHb. Bnposadcens y 6upobHUymeo cnpusmume po3uiupenHio acop-
mumenmy QyHKYIOHATbHUX NPOOYKMIB, KL 6I0ON0SIOAIOMb CYHACHUM MEHOEHYIAM 300P06020 XAPUY8AHHS MA MArOmMb ROMEHYIAn 0Jis
WUPOKO20 3ACMOCYBANHS 8 KYIIHApIi. Y cmammi maxodic Hagedeno mexHonoziio supobHuymea coycy, wo modice Oymu UKOpUCMAand
0151 MACUmaby8anHs BUPOOHUYMEA MA AOANMAYIL peyenmypu 6 PisHUX YMOBAX.
Knrwuosi cnosa: coyc, onis, eymiapabik, xapyosa yiHHiCb, MeXHON02isA, QYHKYIOHANbHUL NPOOYKM, Oi€emuuHi 0006a8KL.
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