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Abstract. The article presents a study of the analysis of berry raw materials (sea buckthorn, black currant and
lingonberry) for the enrichment of emulsion sauces with antioxidants, in particular vitamins C and E. It was found
that berry puree, due to the high content of nutrients in the pulp and skin, is the optimal form for introduction into
the composition of sauces. The highest content of dry matter was found in black currant puree (16.39%), while
sea buckthorn puree leads in the content of vitamin E (4.7 mg/100 g), and black currant puree — in vitamin C
(142.2 mg/100 g). To improve the structure and organoleptic properties of reduced-fat sauces, gum arabic, calcium
lactate, eggplant powder, and whey protein concentrate WPC-80 were used. A blended mixture of vegetable oils
(sunflower, soybean, corn in the ratio of 15:65:20) with a balanced fatty acid composition (w-6:w-3 = 10:1) was
developed, which increases the nutritional value of the product. Sauces based on lingonberry puree showed the
highest colloidal stability, while sea buckthorn sauces were less stable due to the higher oil content. The slowest
increase in peroxide value was observed in sauces with black currant, which confirms their high antioxidant activity.
The addition of lecithin contributed to additional stability. The organoleptic and physicochemical parameters of the
sauces remained stable for 30 days of storage. The developed sauces are characterized by a high content of vitamins
C and E, dietary fiber and calcium, as well as high energy value, especially in sea buckthorn sauces (up to 319.73
keal/100 g with a fat content of 25%). The introduction of this technology will expand the range and contribute to
obtaining a high-quality and safe food product. Based on the nutritional value of the sauces, the developed products
can be recommended for inclusion in the diet of all segments of the population, especially workers in hazardous

industries and the population of contaminated areas.

Key words: mayonnaise, sauces, plant hydrocolloids, gum arabic, dietary fiber, calcium lactate, eggplant powder,
whey protein concentrate WPC-80, biotechnology, technology.

Formulation of the problem in general form.
Emulsion fat products are an integral and popular part
of the diet of modern man. They give dishes addi-
tional flavor shades, juiciness and specificity of taste
and aroma. A special place in the assortment of emul-
sion fat products is occupied by sauces, which are an
addition to a large number of dishes. A distinctive fea-
ture of such sauces is the content of various aromatic,
flavor and coloring food ingredients.

In recent years, the assortment of mayonnaise
sauces has only expanded, new production is open-
ing, and competition is growing. Each manufacturer
pays great attention to creating new preferences, as
well as non-standard packaging to attract the atten-
tion of buyers. Now in the assortment of stores you
can find mayonnaise sauces with such micronutrients
as iron, calcium, vitamin A, and less often vitamin C.

Analysis of recent research and publications.
Research by Ukrainian scientists in the field of using
berry raw materials to enrich mayonnaise sauces
with vitamins C and E is a promising direction in
the food industry, aimed at increasing the nutritional

© A. V. Antonenko, L. V. Bal-Prylypko, 2025

value of products and creating functional food sys-
tems. Ukrainian scientists are actively investigating
the possibilities of enriching mayonnaise sauces with
functional ingredients to improve their nutritional
value. [1-3]

In the work of Tkachuk Y.V. and Vlasenko V.V.,
the authors analyze the trends in creating mayon-
naise sauces with a balanced composition of physi-
ologically functional ingredients. They note that the
addition of biocorrectors contributes to improving the
quality of the product, in particular its stability and
nutritional properties. [4]

The work of Matveeva T.V. demonstrates an
approach to modifying mayonnaises by using oils
with a high content of vitamin E. This indicates the
interest of Ukrainian researchers in enriching fat
emulsions with fat-soluble vitamins, which can be
adapted to the introduction of berry extracts as a
source of vitamins. [5]

Studies of technologies for enriching products
with plant components show that the introduction
of berry raw materials requires consideration of its

5
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impact on organoleptic parameters (taste, color, tex-
ture) and emulsion stability. In the context of mayon-
naise sauces, this may mean the use of berry purees,
juices, or extracts. The work of Shtonda O.A. and
Pasichny V.M. notes that berry raw materials can
adjust the organoleptic properties of products, which
is important for adapting the taste of mayonnaise
sauces to consumer preferences. [6]

One of the challenges is the instability of vitamin
C at high temperatures and in the presence of oxygen,
which complicates its preservation in the production
of mayonnaise sauces. Vitamin E, as a fat-soluble
component, is better integrated into the oil phase of
the emulsion, but requires protection from oxida-
tion. Ukrainian scientists Galukh B.I., Paska M.Z.,
Drachuk U.R. in their studies of the stability of may-
onnaise emulsions suggest the use of natural stabi-
lizers, which can be used to preserve vitamins when
adding berry raw materials. [7]

Foreign scientists are actively investigating the
possibilities of enriching emulsion sauces, such as
mayonnaise, with biologically active substances.
Chugh B. and Dhawan K. study the stability of oil
emulsions with the addition of antioxidants, in par-
ticular vitamin E. The authors emphasize that the
introduction of natural sources of tocopherols can
improve the shelf life of products, which is impor-
tant for mayonnaise sauces prone to oxidation. This
approach can be adapted to berry raw materials,
which also contain vitamin E. [8]

The study by Li Y., Zhang L., Wang X., Wu Y., and
Zhou J. focuses on the enrichment of mayonnaise with
antioxidants from plant sources. Although the authors
focus on green tea extracts, their findings on emulsion
stability and preservation of antioxidant properties can
be applied to berries rich in vitamins C and E. [9]

Berries such as blueberries, raspberries, straw-
berries, and sea buckthorn are recognized sources
of vitamins C and E, as well as other antioxidants.
A study by Skrovankova S., Sumczynski D., Mlcek
J., Jurikova T., and Sochor J. analyzed the chemical
composition of berries and their potential as func-
tional ingredients. The authors noted that berries with
high content of ascorbic acid (vitamin C) and toco-
pherols (vitamin E) can be used to enrich products,
including emulsions, due to their ability to neutralize
free radicals. [10]

A study by Nile S.H. and Park S.W. highlights
that berries not only enrich products with vitamins,
but also contribute to improving their bioavailability.
This may be key for mayonnaise sauces, where the oil
phase promotes the absorption of fat-soluble vitamin
E, and the aqueous phase — vitamin C. [11]

The introduction of berry raw materials into may-
onnaise sauces is associated with technological chal-
lenges, such as vitamin preservation and emulsion
stability. Altunkaya A., Hedegaard R.V., Harholt J.,
Brimer L., Gokmen V. and Skibsted L.H. study the

6

effect of berry phenolic compounds on the oxidative
stability of mayonnaise. The authors found that the
addition of berry extracts (in particular, from black cur-
rant) not only enriches the product with antioxidants,
but also extends its shelf life. Although the focus in this
study is on phenolics, berries also provide vitamins C
and E, which further enhances their effect. [12]

A study by McClements D.J. examines the prin-
ciples of creating stable emulsions with the addition
of plant components. The author notes that berry
purees or juices can affect the rheological properties
of sauces, necessitating the use of stabilizers, such as
xanthan gum, to maintain texture. [13]

Formation of article goals. The purpose of the
research is to develop a technology for low-fat sauces
with a balanced fatty acid composition using dietary
and flavoring additives based on berry puree.

To achieve this goal, the following tasks were
solved:

— creating a mixture of vegetable oils for the
fat base of an emulsion sauce, balanced in -3 and
-6 fatty acids;

— substantiating the choice of berry raw materials,
gum arabic, calcium lactate, determining the possibil-
ity of using berry puree in the technology of emulsion
fat sauces;

— developing technologies for mayonnaise sauces
based on berry puree, gum arabic, calcium lactate;

— developing technological modes for the produc-
tion of mayonnaise sauce;

— justification of the choice of berry raw materials,
gum arabic, calcium lactate, eggplant powder, whey
protein concentrate WPC-80, determination of the
possibility of using berry puree in the technology of
emulsion fat sauces;

— development of mayonnaise sauce technologies
based on berry puree, gum arabic, calcium lactate,
eggplant powder, whey protein concentrate WPC-80;

— research of the finished product according to
organoleptic, physicochemical and microbiological
indicators.

Presentation of the main research material.
During the study, samples of berries were selected
that were most suitable in terms of physicochemical
and organoleptic indicators. Sea buckthorn, black
currant and lingonberry are promising raw materials
for enriching food products with antioxidants.

These berries have a rich chemical composition
and have beneficial properties. The introduction of
berries into the emulsion sauce is carried out in the
form of puree, since most of the nutrients are con-
tained in the pulp and skin of the fruit, which are bet-
ter preserved when processed into puree than when
squeezed juice.

The highest content of dry matter is observed
in black currant puree — 16.39%, in sea buckthorn
puree — 16.10%, and the lowest — in lingonberry
puree — 13.71%.
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In terms of vitamin C content, the advantage is
the use of black currant puree (142.2 mg/100 g). And
in terms of vitamin E content — sea buckthorn puree
(4.7 mg/100 g).

The moisture content of the berry puree complies
with the standards: sea buckthorn puree — 93%, lin-
gonberry puree — 92%, black currant — 90%. The use
of gum arabic and calcium lactate in the composition
of emulsion sauces based on berry puree allows you
to improve the structure and organoleptic properties
of emulsion sauces with reduced fat content. Calcium
lactate refers to dietary supplements that are a source
of organic calcium that is highly absorbable by the
human body. Gum arabic is physiologically func-
tional and has a beneficial effect on the human body.

Adding eggplant powder to the technology is an
additional source of vitamins, which is especially
important for regulating metabolism and improving
the body's resistance to various negative environ-
mental factors. Vitamins are part of enzymes that
provide important metabolic processes in the body.
Water-soluble vitamins in eggplant powders (PP, B,,
B,) contribute to cellular metabolism. The mineral
composition of eggplant powders contains calcium
(48.5£2.0), potassium (740.442.0), iron (1.7+0.5),
phosphorus (98.80+1.5), magnesium (26.18+2.0),
which are a component of bone tissue, have radiopro-
tective and anti-anemic properties, and therefore are
vital for humans. The amount of vitamins is, mg/100g:
thiamine B, — 0.40+0.01; riboflavin B, — 0.5+0.06;
nicotinic acid PP — 5.2240.10. The increased level of
mineral elements, B vitamins, niacin in eggplant pow-
ders will contribute to the overall strengthening of the
body and the strengthening of the protective effect of
the immune system. And this, in turn, increases the
body's resistance to adverse environmental factors.

The use of whey protein concentrate WPC-80 in
sauce technology allows you to enrich the product
with essential amino acids (BCAA), increasing the
biological value of sauces.

Gum arabic is physiologically functional and has a
beneficial effect on the human body. Calcium lactate
is a food dietary supplement that is a source of organic
calcium that is highly digestible by the human body.

A blended mixture of vegetable oils based on
berry puree was added to the emulsion sauce. The
developed mixture is balanced in terms of fatty acid
composition and consists of three types of the most
common vegetable oils: sunflower + soybean + corn
(15:65:20), where ®-6:®-3 is 10:1. The resulting
blended mixture has a pleasant taste. Due to the bal-
anced composition of PnFA, the developed mixture
of oils, when introduced into the emulsion sauce rec-
ipe, helps to increase the nutritional value of the fin-
ished product.

In the blended oil, the flavor of soybean oil is more
pronounced than in the others. As for the smell, there
is a very weak note of soybean oil.

All sauces meet the required colloidal stabil-
ity indicators. The greatest emulsion stability was
observed in sauces based on lingonberry puree.
Sauces based on sea buckthorn puree are character-
ized by lower stability, which is due to the content in
the berries

All sea buckthorn and black currant sauces can be
considered products with a high content of vitamin C
(Table 1).

Table 1
Vitamin C content in sauces, 100 g

Fat content | Vitamin C, mg | Vitamin E, mg
Sea buckthorn

15% 40,06 1

20 % 40,08 1

25 % 40,08 1
Blackcurrant

15% 40,06 0,14

20 %% 40,08 0,14

25 % 40,08 0,14
Lingonberry

15% 3,06 0,2

20 % 3,08 0,2

25 % 3,08 0,2

Emulsion sauces based on blackcurrant puree
are characterized by the slowest increase in perox-
ide value compared to other sauces. Studies have
shown the effectiveness of using blackcurrant and sea
buckthorn as raw materials with natural antioxidants.
Antioxidants of these sauces have the highest antiox-
idant activity, as they contain the largest amount of
active substances.

After the preparation of emulsion sauces, an
organoleptic assessment of each sauce was carried
out. In the future, it was carried out every 10 days
for 30 days. The analysis was carried out according
to the main indicators, and the results are presented
in Table 2.

Table 2
Organoleptic evaluation of mayonnaise sauces
Fat
Cowberry Blackcurrant | Sea buckthorn
content
Appearance, consistency
15 %
20 % Homogeneous creamy p?oduct,
259, presence of berry particles
Taste and smell
15% . . .
o The taste is pleasant, slightly sour, with the smell
20% and taste of the added puree
25 %
Color
Light pink, .
15% uniform Dark cherry, Ll.ght yellow,
o . uniform across
20 % across uniform across the the entire
25% the entire entire surface
surface
surface
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The organoleptic characteristics of all sauces remained
in their original form for 30 days. The physicochemical
characteristics of the sauces were also studied for 30 days.
When determining the stability of the sauces, the results
obtained on the change in the colloidal stability of the
emulsion samples in dynamics (Table 3).

Table 3
Colloidal stability of the studied sauce samples
during storage

Sauces/ | :;fl:ielfg After 10 | After20 | After 30
fat content % > | days, % days, % days, %
Sea buckthorn
15 % 99,7 99,7 99,7 99,6
20 % 99,7 99,7 99,6 99,5
25 % 99,3 99,3 99,2 99,1
Blackcurrant
15 % 99,9 99,9 99,8 99,8
20 % 99,9 99,8 99,8 99,8
25 % 99,8 99,7 99,7 99,7
Lingonberry
15 % 99,9 99,9 99,9 99,9
20 % 99,9 99,9 99,9 99,9
25 % 99,8 99,8 99,8 99,8

All sauces meet colloidal stability. Table 3 shows
that the most stable are sauces with the addition of
lingonberry puree. Sea buckthorn sauces are con-
sidered the most unstable, this is due to the fact that
the berry has a higher oil content. The acidity of all
developed sauces meets the requirements and is pre-
sented in Table 4.

Table 4
Acidity of the last flavors of sauces
Sauces / c(ﬁ){(tielfg After 10 After 20 After 30
fat content % > | days, % days, % days, %
Sea buckthorn
15% 0,17 0,17 0,18 0,19
20 % 0,17 0,17 0,19 0,19
25 % 0,18 0,19 0,20 0,20
Blackcurrant
15 % 0,16 0,16 0,16 0,18
20 % 0,16 0,16 0,18 0,18
25 % 0,16 0,17 0,17 0,19
Lingonberry
15% 0,19 0,19 0,20 0,20
20 % 0,19 0,19 0,19 0,20
25 % 0,20 0,20 0,21 0,22

The value of the peroxide value shows the inten-
sity of oxidative processes in the sauce. More pre-
cisely, in its fat phase isolated from the emulsion,
since in the process of fat oxidation, peroxides and
hydroperoxides decompose into free radicals. The
antioxidant should prevent the values of this indicator
from increasing during storage.
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Figure 1 shows that in mayonnaise sauces with a
fat content of 15%, lingonberry sauce has the highest
peroxide value. The minimum value is characteristic
of blackcurrant puree sauce.

Fig. 1. Peroxide value indicators in sauces
with 15% fat content

Figure 2 shows that in emulsion sauces with a fat
content of 20%, lingonberry sauce has the highest
peroxide value. The minimum value is characteristic
of blackcurrant puree sauce

Fig. 2. Peroxide value indicators in sauces
with 20% fat content

Figure 3 shows that in mayonnaise sauces with a
fat content of 25%, lingonberry sauce has the highest
peroxide value. The lowest peroxide value belongs
to the sauce with blackcurrant puree. It can be con-
cluded that in sauces with blackcurrant the increase
in peroxide value occurs more slowly than in other
sauces.

The quality of food products is of key impor-
tance in terms of their impact on human health and
life expectancy. Antioxidant activity can be consid-
ered as one of the aspects of food quality. Oxidation
resistance was determined by the accelerated oxida-
tion method, by indicating the oxidation induction
time, the value of which is inversely dependent on
the intensity of oxidative processes.
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Fig. 3. Peroxide value indicators in sauces
with 25% fat content

The results of the experiment allowed us to deter-
mine the following compositions: mixed systems
with the highest oxidation resistance at 120 °C; con-
trol sample — a mixture of source oils (sunflower oil
15% + soybean o0il 65% =+ corn oil 20%). The control
induction time was 2.9 hours, and in the fat phase of
the finished sauces, the oxidation resistance increased.
This means that the introduction of berry purees with
their own natural antioxidants increases the resistance
to oxidation of fats (Fig. 4)

Fig. 4. Induction time of mayonnaise sauces

Based on the results of the induction time, anti-
oxidant activity (AOA) was calculated. Studies have
shown the effectiveness of using black currant and
sea buckthorn as raw materials with natural antiox-
idants (Fig. 5).

Fig. 5. Results of antioxidant activity
of mayonnaise sauces

Antioxidants of these sauces have the highest anti-
oxidant activity, as they contain the largest amount
of active substances. To increase the shelf life, anti-
oxidants and preservatives were added to the sauce
recipe in further studies.

The nutritional value of the sauces is enriched with
vitamins C and E, as well as dietary fiber through the
use of gum arabic. The developed sauces can be con-
sidered products with a high content of dietary fiber
and calcium. Energy value is a quantitative character-
istic of food products, also called calorie content. This
is the amount of energy that is released with food in
the human body during digestion. The highest energy
value is observed in sea buckthorn sauces (Table 5).

Table 5
Energy value of sauces
Sauce
Energy value, kcal/kJ

Fat Sea buckthorn | Blackcurrant | Lingonberry
content

15 % 275,35/1153 267,75/1121 268,15/1123

20 % 306,73/1284 299,13/1252 299,53/1254

25 % 319,73/1339 312,13/1307 312,53/1309

Conclusions on the above problems and pros-
pects for further research in the given direction.
The recipe and technology of low-fat sauces contain-
ing dietary and flavoring additives have been devel-
oped. Based on the conducted research, the choice of
berry raw materials and dietary supplements for the
production of emulsion sauces has been substanti-
ated. The introduction of dietary supplements, gum
arabic, calcium lactate, eggplant powder, and whey
protein concentrate WPC-80 helps enrich sauces with
nutrients. Emulsion sauces based on sea buckthorn
berry puree and black currant puree can be stored
for 90 days, which meets the quality requirements.
The shelf life of emulsion sauce based on lingon-
berry puree is 70 days, which is due to the content
of smaller amounts of vitamins C and E in the berry
puree, which, in turn, play the role of additional anti-
oxidants in the case of emulsion sauces based on sea
buckthorn and black currant berry puree. The choice
of gum arabic, calcium lactate, eggplant powder, and
whey protein concentrate WPC-80 was justified, the
introduction of which had the greatest impact on the
consistency and colloidal stability of sauces. A com-
posite mixture of vegetable oils balanced in ®-3 and
-6 fatty acids was created: sunflower + soybean +
corn (15:65:20), where ®-6:®-3 = 10:1. The study of
the quality indicators of berry raw materials meets the
standards. It was established which of the sauces with
the addition of berry puree have the best antioxidant
resistance.
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A. Aumonenko, kanouoam mexuiynux Hayx, ooyenm, JI. Bans-IIpununko, doxmop mexniunux nayx, npogecop
(Hayionanvuuii yHisepcumenty diopecypcis i npupodoxopucmyeants Ykpainu). Po3poonens HuzbKoKaniopiuHux
coycis 3 diemuunumu 00oasKamu

Anomauin. Y cmammi npogedeno 00CioxicenHs. anaiys si2i0Hoi cuposunu (00ainuxu, YopHoi cCMOpPOOUHU ma
opycHuyi) 0na 30azauenHs emynvCitinux coycie anmuoxcuoanmamu, 3okpema simaminamu C i E. Bcmanosneno, wo
s2i0He niope, 3a605KU BUCOKOMY BMICHY KOPUCHUX PEHOBUH Y M AKOMI Ma WKIPYI, € ONMUMATLHON (DOPMOI0 68€0eH s
00 cknady coycie. Haviguwuii 6micm cyxux pe4yosun UABIEHO 8 nope 3 4opHoi cmopoounu (16,39%,), modi sk nope
3 obninuxu nioupye 3a emicmom simaminy E (4,7 me/100 2), a 3 wopnoi cmopoounu — 3a eimaminom C (142,2 me/100 ).
Jnanoxkpawenns cmpykmypuma opeanonienmu4HUX 61ACMUBOCMEll COYCI8 31 3HUNCEHUM BMICTOMICUPY BUKOPUCTNAHO
eymiapadix, 1aKkmam Kaaivyis, NOPOUWOK 3 OAKIANCAHIE, KOHyeHmpam Oinkosull monounoi cuposamku WPC-80.
Po3pobneno xynasicosany cymiwi poCIUHHUX Ol (COHAWHUKOBA, COEBA, KYKYPYO3AHA Y cnisgioHouenti 15:65:20)
31 30A1AHCOBAHUM HCUPHOKUCTOMHUM CKAA0OM (w-6:w-3 = 10:1), wo nidsuwye noxicusny yiHHicms npooOyKniy.
Coycu na ocHogi bpycHuUHO20 niope NOKA3ANU HAUBUWLY KOTOIOHY cmabintbHicmy, Mool AK cOyCU 3 00INUXU GUAGUNUCS
MeHw cmitikumu uepe3 euwuii emicm oniu. Hatinosinbuiwe 3pocmanis nepekucHo2o 4ucia Cnocmepieanocs
6 coycax i3 YOpHOIO CMOPOOUHOIO, WO NIOMBEPOIICYE IXHIO BUCOKY AHMUOKCUOAHMHY akmugHicmb. [ooasanns
JIeYUMuUHy cnpusiio 000amxositl cmabinbnocmi. Opearonrenmudni ma Qisuxo-xiMiuHi NOKA3HUKU COYCI8 3ATUMATUCS
cmabinehumu npomseom 30 0i6 30epicanns. Pospobneni coycu xapaxmepuzylomvcesi NiO8UUeHUM BMICIOoM
simaminie C i E, xapuosux 6010KOH I Kanvbyito, a maKodic 8UCOKOK) eHepeemUudHO YIHHICMIO, 0COOUBO 8 COYCaX
3 obninuxu (00 319,73 xkxan/100 e npu srcuprocmi 25%). Bnposadaicenns yici mexnono2ii po3uupums acopmumeHm
i cnpusimume OmMpUMAaHHIO AKICHO20 ma 0e3neuHoe0 Xapuo8o2o npooykmy. Buxodsauu 3 xapyoeoi yinnocmi coycise,
PO3POONEH] NPOOYKMU MONCHA PEeKOMeHOY8amu OJid 6KIIOUEHHS 8 PAYIOH XAPYYB8AHHS BCIX 8epCME HACENeHHs,
0COONUBO NPAYIBHUKIE UKIONUBUX BUPOOHUYME | HACENEeHHA 3A0PYOHEHUX MepUumopitl.

Kniouogi cnoea: mationes, coycu, pociunti 2iopokonoiou, 2ymiapadix, Xapyoei GOJOKHA, JNAKMAam Kaibyis,
nopowox 3 bakiadxcanie, Konyenmpam o6inkosull monounoi cuposamxu WPC-80, biomexnonozis, mexHono2is.

Orpumano: 12.08.2025
[MpwuitasTo: 27.08.2025
Onyo6mnikoBano: 28.11.2025
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JOCJIIKEHHS MPOLECY JECOPBIIII ITPU 3EEPITAHHI
3ABAPHUX HAIIB®ABPUKATIB 3 IOPOHIKOM KEPOBY

A. 10. BOXKO, acnipanTka;
C. L. YCATIOK, xannuaar TeXHiYHUX HayK, JOIEHT;
A. 1. MAPUHIH, xanauaT TeXHIYHUX HAYK, CTAPIITHH HAYKOBHUH CITiIBPOOITHHK;

P. C. CBATHEHKO, kaumuaaT TeXHIYHUX HAYK
(HamionansHuil yHIBEpCUTET XapuOBHX TEXHOJIOTIH)

Anomauia. Buxopucmanus pocaiunnol cuposumu y upoOHUYmMai GOPOUHAHUX KOHOUMEPCLKUX 8UpPoDi6 0 no-
008ICEHHS. MEPMIHY IX NPUOAMHOCTI 3YMOBIEHO 3MEHUEHHAM KLTbKOCI CUHMEMUYHUX KOHCEPEaHmie, ma nioeu-
WeHHAM (PYHKYIOHATbHOI YyinHoCcmi ma be3neunocmi 20mogoi npodykyii. OCKiTbKU POCIUHHA CUPOBUHA MICIMUMb
WUPOKULL cnekmp OION02TUHO AKMUBHUX PEUOBUH, SKI MAIOMb BUPAICEHT AHMUOKCUOAHMHI MA AHMUMIKPOOHI 61a-
cmugocmi, ye 003607A€ NPUSHIYYBAMU PO3GUIOK MIKPOQIOpU, YNOBINbHIOBAMU OKUCTIOBANbHI npoyecu ma 30epi-
2amu Op2aHoNenMuyHi IACMUBOCME XAPYOBUX NPOOYKNIE 8NPOO0BIHC MPUBAIO20 UYAC).

Konoumepcuki 6upobu kracuikyroms y 3a1esicHOCmI 610 OOMIHYI04020 (paxmopy 6 npoyeci 30epieanHs Ha maxi,
WO CXUTbHI 00 MIKPOOIONOSTUHO20 NCYBAHHSA, 8MPAMU B0]I02U, OKUCHIOBATILHUX NPOYECis, ado (i3uKo-XiMiyHUX 3MiH,
AKI 8U3HAUAOmMy ix akicmo i mepmin npuoamnocmi. CyuacHi Mmemoou U3HAYEeHHsI MEPMIHI8 NPUOAIMHOCIT MOXCY b
BKIIOYAMU MAMEMAMUYHe MOOCTIO8AHHS A IMINY8AHHS BNAUBY YACY HA Xap4o8ull npodykm. [lokaznux akmuerocmi
800U € KNIOUOBUM (Paxmopom 0151 Q0CTIONCEHHS NPoYecie coopyii/decopoyii y KOHOUMEPCbKUX BUPOOAX.

Ilpoananizosano nepchekmugHicms GUKOPUCMANHA HEMPAOUYILIHOI POCTUHHOL CUPOBUHU Y BUPOOHUYMEBI KOH-
oumepcoKkux eupobie ma ii 6naue Ha enacmugocmi aupobie enpoooeaic 36epicans. Jlocniodnceno GUKOpUCmAanHs
V UPOOHUYMET 3A6APHUX HANIBHAOPUKAMIE NOPOWKY KepoOy AK 6a2amoyHKYIOHANIbHO20 IHEpedieHma, AKull He
MITbKU CHPUAE NIOBULYEHHIO DION0TUHOT YIHHOCMT OMPUMAHUX HANIBHAdpUKamis, a il NO3UMUBHO 6NIUBAE HA Mep-
MiH npuUOamHOCmi 8UPO0OI8 00 CNONCUBAHHSL.

Jlocriooiceno 3miny mMacoeoi wacmku 6ono2u 3a8apHux Hanisghabpuxamie enpodosic 12 0io 36epieants ma 6cmanos-
JIeHO MepMiH NPUOAMHOCHI 00 CHONICUBAHHS OOCTIONCYBAHUX 3PA3KIG: 3 Kakao — 3...4, 3 nopowkom kepody muny Dry ma
Dark — 6...7, Light ma Medium — §...9, ¢ konmponi — 5...6 0i6. AxkmusHicmb 600u y 00cioxHcyéanux 3paskax Konmpons
ma Kaxao npu 36epizanni smenutyemucst Ha 29 %, wjo ceiouums npo nodiOHicmb ixX 601020YMPUMYIOUUX GIACIUEOCHEL.

130mepmu decopoyii demoncmpyloms 6naue Muny nOPOUIKY Kepooy Ha WeUOKicms gmpamu eonoau. Y 3pasxax
3 dodasannam kepoby munie Medium ma Dark eécmarnosneno cepeoriil pisenv empamu 601020¢mi, 8 MOl 4ac AK
¥ 3pasky 3 kepobom muny Dry 3aceioueno Hausupaxiceniuty decopoyito, a 3pa3ox 3 kepobom muny Light eussnie
HAUKpawuil NOKA3HUK U000 YNOGLIbHEHHS npoyecy 0ecopouyii.

Knrouosi cnosa: xonoumepcoki eupobu, 3a8aprutl Hanispadbpuxam, nopouwiox kepooby, 3oepicants, izomepma

Odecopbyii.

IMocraHoBka mMpotyieMH B 3arajibHOMY BHIJISIITI.
ITpu 30epiranHi KOHIUTEPCHKUX BHPOOIB BiIOYBAETHCS
3MiHA OPTraHOJIETITUYHNX, (PI3UKO-XIMIYHMX Ta MIKPOOi-
OJIOTIYHMX TIOKA3HUKIB, 110 OOyMOBITIOETHCS CKIIATHIMI
niporiecamu. ToMy HeoOXiaHO 3 Oe3idi MPOTIEeCiB, IO Bif-
OyBarOThCS P 30epiraHHi, 00paTH TOJIOBHHM, SIKHH 1 Oy7ie
BU3HAYATH PEKOMEHIOBAHHI TEPMiH 30epiraHHsI, OCKITHKH
KOHITUTEPCHKY TIPOMYKITI0 KIACH(IKYIOTh B 3aIeKHOCTI
BiI TOMIHYFOYOTO (haKTOPy B TIPOIIECI 30epiraHHsl, KU
BKJTFOYAE: MIKPOOIOIOTTHHI TIPOIIECH, COPOITIHO-Tecopo-
TIiIHI TIPOTIeCcH, 3MIHY JTiTiaHOI (hpaxii [1].

Jlmst  HayKOBINIB Ta TPAKTHKIB KOHIUTEPCHKOL
rajxy3i akTyaJlbHUM € TOIMYK ¢()EeKTHBHUX PIllICHb,
CIIPSIMOBAHHMX Ha CIIOBUIBHEHHS YEPCTBIHHS OOpPOIII-
HSHUX BHUPOOIB, K€ JOCATAETHCS BBEACHHSM JI0/AT-
KOBOi CHPOBHHH, YIOCKOHAJEHHAM CIIOCOOIB IIpH-
TOTYBaHHS TICTa, MiAOOPOM ONTHMAIBLHOTO PEKUMY
BHITIKaHHS, BHOOPOM paIliOHAIILHOTO peXXuMy 30epi-
TaHHS TOTOBUX BUPOOiB, YIOCKOHAIIEHHSM ITaKyBaJlb-
HHX MarepiajiiB TOIIO.

Jlo iHTpemieHTiB, MO CHOBUIBHSIOTH MPOIECH
4epCTBiHHSA OOPOITHSHUX BHPOOIB, MOXKHA BiJHE-
CTH KapareHaH, cyXy KIJICHKOBUHY, JCIUTUH, QpyK-
TOBI Ta OBOYEBI IMOPOUIKH, COJIOZIOBI Tperaparw,
IHBEPTHHUH CUPON, MPOAYKTH TiIPOdi3y KPOXMAIIO,
O17TOKBMICHA CHPOBHHA 1 >KMPOBI MPOAYKTH, SKI
YTBOPIOIOTh KOMIUIEKCH 3 KPOXMaJIbHUMH IIOJIica-
XapuJaMu, 110 MePenIkoPKaoTh arperamii aMino3n
1 aMUJIOTIEKTHUHY, Ta OHOYACHO 30aradyroTh O00opor-
HSIHI KOHJIUTEPCHKI BHUPOOM O10JOTIYHO IIHHUMH
KOMIIOHEHTaM™ [2].

AHaJgi3 ocTaHHIX q0CTiTKeHb i myOsikamiii. [lo
Cy4YaCHHX CTI0CO0IB BU3HAYEHHS TEPMiHIB PUAATHO-
CTi Xap4OBUX MPOAYKTIB BiTHOCSTH:

— BUNPOOYBaHHS 32 TIOKa3HUKAMHU BIAMOBIIHO 10
BUMOT HOPMAaTHUBHOI JOKyMEHTalii Ha KOHKPETHUIM
TIPOITYKT;,

— MaTeMaTHYHe MOJIeNIIOBaHHS (BCTAaHOBJIEHHA
3MIHH SIKOCTI Xap4OBHX MPOIYKTIB i3 MPOTHO3yBaH-
HSIM TEpMiHY 30epiraHHs);

12 © A. 1O. boxxo, C. I. Ycarrwoxk, A. I. Mapunin, P. C. Ceataernko, 2025
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— MPHUCKOpEHE cTapiHHs (IMiTyBaHHS BIUIUBY Yacy
Ha XapuoBHH MPOAYKT).

BunpoOyBaHHsI KOHKPETHOTO Xap4oBOTO IpO-
JYKTy 3a MOKa3HUKaMH BiJIIOBIJIHO JI0 BUMOT HOP-
MaTHUBHOI JOKYMEHTalii MOKyTh OyTH MpOBEIEHi 3a
HACTYITHUX YMOB 30€piraHHs:

— 32 ONTUMAJILHUX IS TIATPUMKH HAHOUIBII TPH-
BaJIOTO PeajbHOTo TEPMiHy 30epiranHs;

— 3a yCepeIHEHHUX, AKI MOKHA 3aCTOCYBATH IS
TepMiHy 30epiraHHsi, IPUIHHATHOTO SK JJIsI BUPOO-
HHKA, TaK 1 IJIs CII0KUBAYa;

— 3a eKCTpeMaJbHHX, 5KI 3a0e3neuyrTh 0e3-
MEYHICTh MPOAYKTY 3a YMOB, III0 BUXOISITH 38 MEXI
nepe)J;6aqu1/Ix JUIsl KOHKPETHOTO TPOZYKTY, i crpsi-
MOBaHi Ha MaKCHMaJbHE MMOJOBKEHHS TePMiHYy NpPH-
JaTHOCTI.

st BUBHAYSHHS TepM1Hy HpI/II[aTHOCTl 3aJIeKHO
BiJl BUAY MPOAYKTY i MEXaHi3MiB HOro TCYBAHHS, AK
MPaBUIIO, MPOBOJATH HACTYIHI BHIU JOCIHIIPKCHb:
OpTaHOJICNITHYHI, CTPYKTYpPHO-MEXaHiuHi, XiMi4Hi,
MikpoOionoriuHi [3].

st 30UbIIeHHS] TEPMiHIB MPUIATHOCTI KOHJAH-
TEPCHKUX BHUPOOIB BUKOPUCTOBYIOTH KOHCEPBAHTH
Taki sk copOiHOBa Ta OCH30WHA KHCIIOTH, Jisl SKHX
HarpagJieHa Ha TOTIePEeHKEHHSI PO3BUTKY Y TIPOAYKTI
JOpDKIDKIB 1 TuticHsBUX rpubiB. [Ipu po3poOneHHi
HOBUX BUJIIB KOHJIUTEPCHKUX BUPOOIB 3 M1 IBUIIICHOIO
XapUoOBOK I[IHHICTIO Ta 3 IOJOBKCHUM TEPMIiHOM
30epiranHs AOIIIBHIIIE BUKOPUCTOBYBaTH HamiBga-
OpHUKaTH 3 POCIMHHOI CUPOBHHH, SIKI KPiM TPUPOJI-
HUX KOHCEPBAHTIB MICTATh KOMILUIEKC 010JIOTI4HOAK-
TUBHHX PEYOBHH.

[lepcneKTHBHOIO CHPOBUHOIO JUIsI BUPOOHHIITBA
Takux HamiBpaOpHUKaTiB € JIUKOPOCHI SITOAM, JIO
SIKUX BIJJHOCUTBHCS TOpOOMHA 3BUYAliHA Ta KypaB-
JrHa 00JIOTHA, OCKIJIBKHU, BMICT COPOIHOBOI KUCIIOTH
y mope 3 ropoOuHu cTaHoBUTH 226 Mr Ha 100 r mpo-
IYKTY, a TIFOpe 3 )KYPaBIMHU MICTUTH 122 Mr OeH30H-
HOi kucioTH. OTxe 1i HamiBhaOpUKaTH, 10 MiCTITh
KOHCEpPBaHTH, MOXKYTb OyTH €()EKTHBHUMH Y BHPOO-
HUIITBI KOHAUTEPCHKUX BUPOOIB, SIKi MalOTh BUCOKY
MAacoBY YaCTKy BOJIOTH Ta IOKA3HUK aKTHUBHOCTI BOAH
Oinpmnit, Hixk 0,65.

AmHainiz MiKpoOiOJIOTIYHUX TOKa3HUKIB O1ITKO-
BO-30MBHHX KPEMIB 3 JIOJaBaHHSIM ITIOpE TOPOOUHH
Ta KYpaBJIHMHH, B Ipoleci 30epiraHHs MoKa3as, 10
HIBUJKICTh 3pPOCTaHHS KUTBKOCTI MIKpOOpPTraHi3MiB
y COJIONOIAX NOCHUTh HEBHCOKa. [loka3HUK 3aralib-
HOTO OOCIMEHIHHSI y BCiX 3pa3Kax, KpiM KOHTPOJIb-
HOTO, HaBiTh Ha 45 o0y 30epiraHHs HE TeEpEeBU-
mye Hopmy (5x10* KYO/kr s GiTKOBOro Kpemy).
BusiBieHa KibKiCTh APDKDKIB Ta TUTICHSBUX TpUOiB
y BCiX 3pa3kax He nepesuiryBaitamexi S0ta 100 KYO/
KT BIJINOBIJTHO, IO PErJIaMEHTOBaHI HOPMaTWBHUM
JOKYMEHTOM Ha JJaHUH BUJ NPoAyKTy. CriOBUIbHEHUH
PO3BHUTOK MIKpOdIopu y OIIKOBO-30MBHUX Kpemax
3 JIOJaBaHHSIM MIOpE TOPOOMHH Ta KypaBIUHH MOKHA
MOSICHUTH HAsBHICTIO: MPHUPOIHUX KOHCEPBAHTIB;

NEKTHHOBHUX PEYOBUH Ta KIITKOBHHH, SIKi 3B’SI3YIOTh
BiJIbHY BOJIOTY Ta 3HW)KYIOTH TMOKa3HHK aKTHBHOCTI
BOJIM; OPTaHIYHUX KUCJIOT, SIKi 30UIbIIYIOTh KUCIIOT-
HICTb, IO MEPEUIKOPKAE AKTUBHOMY PO3MHOKEHHIO
MiKkpooprasi3mis [4].

[TicouHo-1110KOMaIHE IEYMBO 3 10JaBaHHIM TIOPO-
LKy pinaky XapaKTepH3y€eThes iABULICHUM BMIiCTOM
KaJIito, KaJbllil0, MarHio, (bocq)opy, Hanno 3ayi3a,
3MEHIICHUM BMICTOM J>KHPY, KUIBKICTh 3arajbHOi
301M y HbOMY 3poctae Ha 7,3%, Xap4yoBUX BOJIO-
KOH — Ha 27,3%. 3 METO0 MiABUIIEHHS MacoBOI
YaCTKU 3arajbHOTO IYKPY, PelyKyBaJIbHHUX IIYKpiB,
OUIKY, KIITKOBUHU Ta TIONIMIICHHS CMaKOBUX SIKO-
cTel 37100HOr0 MeuynBa PEKOMEHIYEThCS MIIEHHYHE
OOPOITHO BHIOTO TaTyHKY 3aMiHIOBATH KHUTHIM. J{0
CKJIay IyKpOBOTO MEYHBa 3 METOIO 3HIKEHHS KaJlo-
pifHOCTI, MiABHMIICHHS HOrO Xap4yoBOi LIHHOCTI Ta
301IbIICHHS TepMiHY 30epiransst 10 4 MicsIiB Mpo-
MOHY€THCSI BBOAUTH OOPOIITHO TPUTHKAJIE.

JlocmiUKeHHSIMH  TaKOK BCTAHOBJIICHO JIOILJIb-
HICTb BUKOPUCTAHHS COJIOAY KUTHBOTO ()epMEHTOBA-
HOTO 3 METOIO CIIOBUIbHEHHS MPOIIeCy YePCTBIHHS Ta
3MEHIICHHs ycuxaHHs KekciB Ha 0,5%. Cymim me-
HUYHOTO OOpOIITHA i aMapaHTy B MOETHAHHI 3 TIIIIEPH-
HOM CIIPUSATIIMBO TIO3HAYAETHCS Ha SIKOCTI I[yKPOBOTO
MEYMBa Ta MPSHUKIB, OCKIJIBKU 010JIOTIYHA IIHHICTh
npoaykii 3poctae Ha 31,9% BiATHOCHO KOHTPOITIO.

JloBeqieHo MO3WTHBHUI BIUTUB HYTOBOTO, KyKypy-
J3STHOTO 1 MIIOHSHOTO OOpoIHa, bopoiHa 600iB HYTY
1 TIOPOIIIKY OYy/IBbOOIUIONIB TOMIHAMOYPY Ha SIKICTh Ta
Xap4oBy IIHHICTh 30MBHOTO MeUMBa 1 KEKCiB [5].

JlociipkeHO BIUIMB 1HHOBAI[IHHUX IHIPEIIEHTIB
(KyKypya3siHe 1 BiBCsiHE OOpPOIIHO, MOJIOYHA CHPO-
BaTKa, MOPOIIKH KBITIB JUIK CEPIETUCTO Ta M STH
NepleBoi, Mely, MOPOUIKY KBITKOBOTO THIIKY, Trap-
Oy30B0Oi oOI1ii, KBacoJeBOTO MOPOMIKY Ta IMOPOIIKY
MIPOIIOJIICY) Ha CIOBIJIBHEHHS MPOIECIB YEPCTBIHHS
B OOPOIIHSHUX KOHIUTEPCHKUX BUPOOax Ha MPHUKIIAIL
KeKkciB. BuzHaueHo ¢popmMy 3B’513Ky BOJIOTH Y BUpoOax
METOJIOM TEPMOTPAaBIMETPUYHOTO aHalli3y, MOpiB-
HIOIOUH 3 KOHTPOJIHUM 3pa3KOM, BUTOTOBJICHUM 32
TPaaULIHHOI0 penenTyporo. Pesynabraru cBigyars,
10 BI/IKOpI/ICTaHi NPUPOIHI iIHHOBAILIMHI IHTPETiEHTH
3aBASKH BMICTY TiIpOoQilbHUX Ta BOJIOTOY TPHMY0-
YUX PEUYOBHH CHPHUSIOTH 3POCTAHHIO BMlCTy MII[HO
3B’s13aH01 Bojtor Ha 15,9...17,4 % Ta CIOBIILHEHHIO
ii Brpatu. Takox 30UTbIICHHS KIIBKOCTI 3B’sI3aHOI
BOJIOTH B 30arayeHux Kekcax I10B’13aHO 31 3JaTHICTIO
YaCTHHOK MOPOIIKOMOAIOHUX N00aBOK aacopOyBaTH
Ta YyTPUMYBAaTH BUIbHY BOJIOTY IIiJ] 4ac BiJHOBJICHHS,
IO JIa€ 3MOTY TIOIOBKHUTH 30€pEkKEeHICTh BUPOOIB i3
BUKOPHCTaHHMH 1HHOBALlIHHUMU 1HrpeaieHTaMu [6].

Bueni X/JAYXT pocniguiv BIUIMB TOPOIIKIB
3 BuHOrpaguux Kictouok (IIBK), 3 Makyxu BHHO-
rpagaux kictouok (IIMBK) ta 3 BuHOrpagHuX IiKi-
pouok (IIBII) Ha mpomecu, MmO MPOTIKAIOTH IMij
yac 30epiraHHsi KOHAMTEPCHKOI Mpomykumii. Brms
BUHOTPAJIHUX TIOPOIIKIB Ha MPOIECH TiAPOII3y Ta
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OKHMCHEHHSI JKUPIB BHBYAIHM 32 3MIHOIO iX KHCJIOT-
HOTO Ta MEPOKCHIHOTO YHCEN JIJIsl 3pa3KiB 31100HOTO
[e4rBa i OTPUMaHi JlaHi CBijuYaTh, MO IiJ 4yac 30e-
piraHHs TeYyMBa HAKOMWYEHHS BUIBHHUX KHUPHHX
KHCJIOT Ta TEPOKCUIHUX CIOIYK Y KOHTPOJBHOMY
3pa3Ky MPOTIKA€ MIBH/IIIC, HIK Y TOCIITHUX 3pa3Kax.
AHTUMIKPOOHI BJIACTUBOCTI BUHOIPAJHHUX IOPO-
LIKiB BUBYAJIM Ha 3pa3kax KOHAWUTEPCHKOI Tiasypi
Ta I1a3ypoBaHUX HEI BHPOOiB. BcranoBneHo, 1o
JI0/1aBaHHS BUHOTPAIHUX MOPOIIKIB MPHU3BOAUTH JI0
3HIDKCHHSI TIoka3Huka MAM®AHM Oisbiie, HIX Yy J1Ba
pasu. KimbKicTh cHnopoyTBOPIOBabHHX —OakTepiit
B KOHTPOJIbHUX 3pa3kax rasypi Oinbiia y 3 pas3u, HiX
y TI1a3ypi 3 1oAaBaHHsIM BUHOTPAJHUX OPOIIKIB, ajie
3HaXOJUTKCS B MEXaxX HOpMH [7].

[HHOBaLIfHMM BapiaHTOM 30UTBIIEHHS TEpMi-
HiB 30epiraHHsi OOpOUIHSAHUX KOHAMTEPCHKUX BHPO-
0iB € 3acTOCyBaHHS B IMaKyBaHHI HaHOMarepiaiiB.
Hanuit metox HaOyBa€e MIMPOKOTO PO3MOBCIOKEHHSI
B €Bpori, CIIIA, Kurai ta Snonii. Oneparopu puHKy
MIPOTIOHYIOTH €KOJIOT1YHO YUCTY YIIAKOBKY 3 IEPEBUHH
SIK alIbTEPHATHBY MOJIMEpHIi, OCKIIbKH BOHa Oe3-
MeYHa JJIs HABKOJMIIHBOTO CEpeoBHUIIaA 1 11 MOXHA
BUKOPHCTOBYBaTH TpPUBAIMK Tiepioa. YmakoBka 3i
LIMOHY JIOCHTH JIaBHO AKTHBHO BHKOPHCTOBYETHCSI
B kpaiHax €C BUpOOHHKaMHU KOHAUTEPCHKUX Ta XJIi-
000yn0ouHMX BUPOOIB [8].

JocmipKkeHo BIUIMB TaKyBaJIbHUX Marepiais,
SIK1 JIOCTYIIHI /IO BUKOPUCTAHHS HA BITYM3HSIHUX Mijl-
MPUEMCTBAX: KapTOHHI KOPOOKHU 3 MOIIETHICHOBOO
YKJIQJKOI0, TOJICTUPOIOBI KOHTEHHEPH 3 KPHIIKOIO,
MaKeTH 3 MOJIIaMiJly 1 TOJIETHIICHY XapuyoBOro (TOB-
mHa — 40 MKM) 13 MOJIM()IKOBAaHUM Ta30BUM CEpPE/l-
opumeM (MI'C) (20 % CO, 1 80 % N,) Ta BakyyMHi
MaKeTH 3 METaIi30BaHOTO MOJIMPOIIJICHY Xap40BOTo
(ToBuIMHA — 25 MKM) Ha TepMiH 30epiranus Badeib-
HuX TopTiB. [lopiBHIOBaIUCS pe3ynbTaTH A0CHIHKEHb
KOHTPOJILHOTO 3pa3ka — BadenpHuil TopT «Croprpusy,
Burotosienui 3rigHo 3 JICTY 4803:2013, ta po3po-
OJICHOrO TOPTY TMOJIMNIIEHOTO cKiany «lpedaHkay,
3 JI0JaBaHHSIM Y HAYMHKY IOPOIIKY TPaBH TPEUKH
(5% mo macu xupy), MOJIOKa CyXOTO 3HEKUPEHOTO,
coJiofy uTHBOro (hepmeHToBanoro (2 % 10 Macu
KHPY) Ta ackopOIHOBOI KHCIIOTH, KaKao-TMOPOIIOK
y Ppelentypi JaHOro TOPTY 3aMiHEHO KepoOOM.
BakyymHi makeTu 3 MeTajai30BaHOTO MOJIMPOIIiIEHY
Ta TMAKeTH 3 TMONiaMiy 1 IMOJIETHUIEHY Xap4OBOTO
3 MOJU(IKOBAHUM Ta30BHM CEPEAOBHUILEM OJIOKYIOTbH
nepedir OKUCITIOBAJIbHUX MPOLECIB Y )KUPOBiH Ppak-
1ii HAUMHKY BaeIbHUX TOPTIB 1 30epiraroTb opraHo-
JISNTHYHI TOKA3HUKH, 1110 KOMILJICKCHO CIIPUSIE 3011b-
LICHHIO TEPMiHYy MPHUIATHOCTI BaQeIbHUX TOPTIB 0
3-x micsiiB [9].

Bopyk C.JI. mpoBiB JOCII/PKEHHSI 3 BU3HAUCHHS
AQHTHOKCHAAHTHOT 3[aTHOCTI MOPOILIKY KepoOy (HU3b-
KOTO, CEpelHbOr0 Ta BHCOKOTO CTYMEHS TepMiu-
HOi 00pOOKM) 1 Kakao-TMOpoIIKy, iX BIUIMB Ha Opra-
HOJICTITUYHI XapaKTepUCTUKU TIICOYHOTO IICYHBa.
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AHTHOKCHJAHTHY aKTUBHICTh PEUOBUH OyJIO0 BH3HA-
YeHO 3a X 3JaTHICTIO MONIMHATU BIUIBHI paju-
KaJdu. AHTHOKCHJAaHTHA 3/aTHICTh KaKao-TIOPOIIKY
y BOAHOMY pPO3uuHi 0e3 HeHTpu(yryBaHHS CTaHO-
ButTh 53,3 %, a xepody — 71,6...72,5 %, T0OTO Ha
18,3...19,2 % Oinpure, BMicT momni)eHONIB y Kaka-
o-nopomiky Ha 180...170 Mr/r MeHImuUH, HiX y TIOpO-
Ky kepoOy. Taka 3aJieKHICTh CIIOCTEPIraEThes MpH
BUKOPHCTaHI SIK €KCTpareHTa CIHUPTy Ta BOAM 3 Oca-
JoM abo 6e3 Hporo. [IpoBeneHHs TepMidHOT 0OPOOKH
MOPOMIKY KepoOy MPU3BOJHTH JI0 3POCTaHHS YaCTKH
noiideHoiB, 3IaTHUX EKCTparyBaTHCS 3 TBEPIOi
¢a3u. BcraHoBneHO, 0 aHTHOKCHAHTHA 3JaTHICTh
JIOCITI/PKYBaHHUX JI00aBOK Y CKJIaJli MICOYHOTO I1e4HBa
miJ 9ac HOro BWITIKAHHS 3MEHINYETHCS, MPUUOMY
B TOpOIKy kepoOy — Ha 10...12 %, a y xakao-mopo-
mKy — BIBi4il. OpraHoJieNTHYHI MOKa3HUKH ITiCOY-
HOT'O TIeYHBA 3 BMICTOM KaKao-IMOPOIIKY Ta MOPOIIKY
kepoOy — (opma, TIOBEpXHsI, KOJIP M’ SIKYIIKH, CMaK
Ta 3arax, BUMVIAJ y PO3JIOMi, CTaH M’ SKYIIKH, KOH-
CHCTEHIliS BIIMOBITAIOTE BHMOTAM, BCTAHOBICHHM
B JICTY 3781:2014 «IleunBo. 3aranbHi TeXHIUHI
YMOBUY, IO HAJIA€ MOXKJIMBICTh PEKOMEHIyBaTH HOTO
JI0 3aCTOCYBaHHS y BHPOOHHITBI KOHJUTEPCHKUX
BupoOiB [10].

HayxoBui po3poOunu crocié BHpOOHHITBA Oe€3-
[JIFOTGHOBUX KEKCIB Ha OCHOBI IpeuaHoro OOpoiiHa
3 TIopoIIKoM kepoOy. [Toporiok kepoOy 100pe moe-
HYEThCS 3 TPEYaHUM OOPOIITHOM 32 KOJIBOPOM, MacKye
cnenniYHUI IPUCMaK IPEUKH Y KeKcax, HaJja€ BUPO-
0aM IIOKONAJHOTO CMaKy Ta apomary. [IpoBeaeHo
MOPIBHSIHHSL BOJIOTOYTPUMYIOUYOi 37IaTHOCTI KapTo-
TUITHOTO 1 KYKYPYI3SHOTO KPOXMAaJIIO, TPEuaHoro
OopolHa, TOpoIIKa KepoOy Ta BCTAHOBIICHO, IO JUIS
KapTOIUITHOTO KPOXMAJIO IIeH MOKa3HWK CTAaHOBUTH
192%, KyKypyma3ssHOTO Kpoxmamo — 162%, rpeda-
Horo OopormmHa — 312%, mopomka kepody — 178%.
BukopucranHs TOpomiky KepoOy aisi 30aradeHHs
KEKCIB 3 TpeuaHoro OOpoIHA € JOUIIBHUM, aJKe
3MEHIIYEThCS EHEPreTHYHa I[IHHICTh BHPOOIB Ta
BiZOyBaeThCs 30araueHHsI KEKCiB XapuOBHMH BOJIOK-
HaMU, BiTaMiHAMU, HE3aMiHHUMHU aMiHOKHUCIIOTaMH,
docdopom, kanbiiiem, Mmaruiem [11].

Bueni Banbsinoniacekoro yHiBepcutety B Icnanii
MPOBOJWIIA  JIOCIJDKCHHST 10 3aMiHI PHCOBOTO
oopomna (15 %) Ha mopomiok kepoOy 3 TphoMma
pI3HMUMH CTyINeHsMH oOCMakyBaHHS (HM3BKOTO,
CEpEeIHhOTO Ta BUCOKOTO) TiJ 4Yac BHUIOTOBJICHHS
0e3MITI0TEHOBUX OOPOIIHIHUX KOHIUTEPCHKUX BUPO-
0iB. /lomaBaHHs MOPOIIKY KepoOy MpH BUTOTOBJICHHI
KEKCIB TIIBUIILY€E B’SI3KICTh TICTA, a TICTY JUIS IICUMBa
Jonae enactUuHocTi. JlogaBaHHS MOPOMIKY 3 HU3b-
KHAM CTyleHeM 00CMaKyBaHHsI HE BITUBA€ HA MUTO-
MU 00’ €M Ta TBEpAICTH TiCTa, aje 3MEHIIY€E YepCTBi-
HHS KOpKiB [12].

3rifHO MpOoaHai30BaHUX JIAaHUX, [OPOIIOK
kepoOy Mae MO3UTHUBHHH BIUIMB HA PEOJIOTIUHI Bia-
CTHBOCTI OOpOLIHSHUX KOHIMTEPCHKUX BHUPOOIB,
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OCKIJIbKM TirpOCKOIIYHICTh MOPOLIKY BIUIMBAE Ha
B’SI3KICTh TiCTa, @ TAKOX JaHWUHU MOPOIIOK MPOSIBIISE
AQHTUOKCHAAHTHI Ta BOJOTOYTPUMYIOUi BIACTHBOCTI,
TOMY € MEPCIEKTHBHUM MOJI(QYHKIIOHATBHUM Xap-
YOBUM IHTPEI€HTOM JJIsl 3aCTOCYBaHHs y BUPOOHU-
UTBi OOPOLIHSAHUX KOHAUTEPCHKUX BUPOOiB [13].

Hnst  koHTpomto MikpoOionoriuHoi  Oe3neyHo-
CTI KOHIUTEPCHKHX BHUPOOIB Miag yac 30epiraHHs
BUKOPHCTOBYIOTh MOKa3HUK aKTUBHOCTI BOIH, SIKUH
XapaKkTepH3ye CHiBBIAHOIICHHS «BUIBHOD 1 «3B's13a-
HOT» BOJIOTH Yy XapuOBOMY MPOIYKTI.

AKTUBHICTh BOJU (AW) — I1€ BIJIHOIICHHS THCKY
napiB BOJIW HaJ JaHUM IPOJYKTOM JIO THUCKY TapiB
HaJ| YUCTOIO BOJIOKO IIPH Til jke Temreparypi [14].

3a BEIMYMHOK) AKTHBHOCTI BOJM KOHJIUTEPCHKI
BUPOOHU TIOALISIFOTH Ha:

1) i3 Hu3bKOrO Bosorictio (Aw= 0,0...0,60; W=
MeHie 13%): raneru, Kpekep, 3aTsHKHE 1 IIYKPOBE
neynBo, Badui, BaderabHi TOPTH;

2) 13 mpomixHoto Bojorictio (Aw= 0,60...0,90;
W= 13..35 %): npsHuKM, Kekcu, KOMOIHOBaHE
OICKBITHE IIEYHBO;

3) i3 Bucokorw Bosorictio (Aw= 0,90...1,0; W=
Oinbime 35 %): GICKBITHI TOPTH.

BBaxaeTbcs, 0 caMme MOKa3HUK aKTUBHOCTI BOJH
B XapyOBHUX MPOJYKTaX 3 OJHAKOBOIO MacOBOIO YacT-
KOO BOJIOTM Hapasi 4acTillle BUKOPUCTOBYETHCS IS
MPOTHO3YBAaHHS 3MiH PEOJIOTTYHUX MOKA3HUKIB Xap-
YOBHX CHCTEM, HI’K MacoBa 4acTka Bojioru [15].

Bukopucranns ~ i3orepMm  copOiiii/gecopOrrii
JEMOHCTPY€E, IO TPOILEC YacTo HE OOMEKYETBCS
(hopMyBaHHSIM MOHOUIAPY, i TPY HU3BKUX 3HAYCHHSX
BIZTHOCHOTO THCKY YTBOPIOIOTHCS — MOIIMOJIEKYIISIPHI
mapu. J[ist neranbHOrO aHaiilzy i30TepM 3acToCo-
BYIOTh Kiacuikauiss bpynayepa-Emmera-Temnepa
(BET), mo BKItOYAE °SITh OCHOBHUX THITIB 130TE€PM:

Tun 1 — BignoBijae yTBOPEHHIO MOHOMIApy (piB-
HaHHS JIeHTMIOpa).

Tun I — xapakrepHuii st popMyBaHHs Oararo-
IapPOBO1 CTPYKTYPHU.

Tun Il — piakicHu#l, sikuit onucye copOLio 3a
HU3bKOI €HEPTil 3B’ A3yBaHHS MOJICKYJI IIEPIIOTO I1apy.

Turnu 1V 1 V — npuramanHi MarepiaiaM 3 po3Bu-
HEHOIO BHYTPIIIHBOO TOPUCTOIO0 CTPYKTYPOIO, YACTO
3 TIETJICHO TICTEePE3UCY Uepe3 KaIsipHY KOHICHCAIII0
[16, 17].

dopmyBaHHs mijiei crarti. Meta 10CTiKEHHS
[OJISITA€ 'y BCTAHOBJICHHI BILIMBY IOPOIIKY KepoOy
Ha MPOLECH, IO BiJ0OYBAIOThHCS i Yac 30epiraHHs
3aBapHUX HariB(haOpHUKaTIB.

JlocmipkeHHsT MPOBONMIM Ha Kadeapi ekcrep-
TU3U XapuoBHUX NpOAYKTiB Ta [IpobnemHili Hayko-
BO-JIOCIIIHIHM Jtabopartopii HaiioHanbHOTO yHiBEp-
CUTETY Xap4OBHX TEXHOJIOTIH ISl 3pa3KiB 3aBapHUX
HarmiBdaOpukaris 13 TpaaumiiiHoro ticta (Kortposns),
3aBapHUX HamiBQaOpHKaTiB i3 TicTa 3 JOJaBaHHSIM
noponiky kepoOy (tumis: Dry, Light, Medium, Dark)
Ta KaKao-IMOPOIIKY.

JIOCJIIDKEHD BHKO-
PHCTOBYBaJIM  TMOPOLIOK  KepoOy  KpaiHU  TOXO-
JoKkeHHS1 Icmanis, orpumaHuii 3rigHO Bumor TY
VY 10.6-2949619066-001:2019 «BoponiHo i3 cTpyyKiB
pixkKoBOTO JiepeBa. TexHiuHI yMOBHY. 3pa3ku 30epiranu
Y KapTOHHOMY TIaKyBaHHI BOpOoBXK 12 11i0 3a Temriepa-
Typu 62 °C. BuzHaueHHs1 MacoBOi 4aCTKH BOJIOTH TTPO-
BOJIMIT METOJIOM TPUCKOPEHOTO BUCYIITYBAHHSI, aKTHB-
HICTh BOAM BH3Ha4aM 3a joromororo «HygroLab-2»
srigHo Bumor JICTY ISO 21807:2007 «Mikpobiosioris
Xap4oBHX TPOAYKTIB 1 KOPMIB Ui TBapwH. Meton
Bu3HadeHHs akTuBHOCTI BozH (ISO 21807:2004, IDT)».

Bukiaaa ocHOBHOro martepiasy aociiaKeHHs.
BinbmiicTh KOHAMTEPCHKUX BUPOOIB 31aTHI IOTIIH-
HaTW 3 HAaBKOJMIIHBOTO CEpEellOBHINA Tapu BOJIH,
a00, HaBNAKW, BUINIAPOBYBATH YAaCTUHY BOJAHM, IO
MICTHTBCS B HEX. [ padiyHAM BiTOOpasKEeHHSIM 3aJ1e%K-
HOCTI MDXK PIBHOBaKHOIO BOJIOTICTIO XapuoOBOTO TIPO-
IIyKTYy 1 BITHOCHOIO BOJIOTICTIO TIOBITPSI OJEPKYIOTH
i3oTepmy copOuii abo mecop6bmii. s OimbimocTi
KOHIUTEPCHKUX BUPOOIB XapaKTEepHUMH € COPOLiNHI
(TITpOCKOTIIYHI) BIaCTUBOCTI.

Ha ocHogi i3oTepm cop6birii abo gecopOiItii MokHa
BCTAHOBUTH KPUTHYHY BOJIOTICTH Xap4yoOBOTO IPO-
JYKTYy 3a TIEBHOI BiTHOCHO1 BOJIOTOCTI MOBITPS 1 TEM-
neparyp, GopMy 3B'S3Ky BOIM y BUpoOax, OINTH-
MaJIbHI YMOBH 30epiranus tomro. Bracmigok copOii
abo mecopOrrii BOJIOTH SIKICTh OCHOBHUX BHUIIB KOH-
JTUTEPCHKUX BHPOOIB MEPEBAYKHO 3HUKYETHCSI.

JlociikeHHsI MacoBOT YacTKU BOJIOTH 3aBapHHUX
HaniBaOpHUKaTiB HaBeACHO Ha puc. 1.

MacoBa gacTKa BOJIOTH MOCTYIIOBO 3MEHIIY€EThCS
y BCIX JOCHI[UKYBaHHX 3pa3KkaX, L0 3YMOBJIEHO
IHTEHCUBHMMH TIpOIeCaMU JIecopOIlii, TOOTO MOCTy-
MOBOTO 3HEBOJHEHHSI 3aBapHUX HamiBpaOpHUKaTiB.
Brpara Bonoru moB’si3aHa 3 nepeMilieHHsIM BOIH i3
BHYTPILIHIX HIapiB TicTa Ha MOBEPXHIO BUPOOIB Ta ii
MOAAJIBIIUM BUIIAPOBYBAHHAM Yy HABKOJIMIIHE cepe-
noBulle. IHTEHCUBHICTh 3MIHM JAHOIO MOKa3HHUKA
3aJISKUTh BiJl peLIENTYPHUX 0COOJIMBOCTEH 3aBapHUX
HamiBaOpukariB Ta (i3UKO-XiMIYHUX BIACTUBOCTEH
MOPOLIKY KepoOy pi3HOro TUIy oOcMakyBaHHs [20].

BuKOpHCTOBYIOYM BHMOTH HOPMAaTHBHUX JOKY-
MEHTIB, Ji¢ 3a3HaueHO 0 MAacoBa YacTKa BOJIOTH
3aBapHUX HamiBaOpukariB ctaHoBUTH W= 21£5 %
Ta aHAII3YIOYH PE3yJIbTaTH OTPUMAaHUX TOCIiIKEHb,
MpEACTaBICHUX Ha pHc.l , MOKHa BCTaHOBHTH, IO
TEPMIiH TIPUATHOCTI JO CIIOKWBAHHS JOCIIiKyBa-
HUX 3Pa3KiB CTAHOBUTH: 3 Kakao — 3...4, KOHTPOIIIO —
5...6, 3 moporikoMm kepoOy Tuiy Dry ta Dark — 6...7,
Light Ta Medium — 8...9 ni0.

3a pe3yabraraMu J0CIiKeHb, MOKHA 3a3HAYNTH,
[I0 aKTUBHICTh BOJAW 3MEHIIYETHCS MpH 30epiraHHi
3pa3kiB BUPOOIB BIpomoBk 12 mi6 3 mopomikom
kepoOy tumy Ha: Light 16,5; Medium — 20,4; Dark —
26,7; B KOHTPOJII Ta 3 Kakao — 29; 3 kepoOOM THITY
Dry — 32,1 %, 110 CBiIYHUTH MPO MEpeBaXkaHHs MPo-
1eciB gecoporii.

s IIPOBEJCHHS
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3a pesynpraraMu JOCTIKEHb MOOYJI0BaHO i30-
TEpMH JecopOlii, SKi JAEMOHCTPYIOTh 3aJIC)KHICTb
MacOBOi YaCTKH BOJIOT'H Bijl aKTUBHOCTI BOJIU Y JIOCIi-
JDKYBaHUX 3pa3Kax BIPOAOBXK 30epiranus (puc. 2).

— KOHTPOJIb —— DRY
— MEDIUM DARK

LIGHT
— KAKAO

30

MacoBa yacTka Bojoru, %

o 1 2 3 4 5 6 7 8 9
Tepmin 306epiranus, aid

10 11 12

Puc. 1. 3mina Bosorocri 3aBapHux HaniBpadpukaris
BIIPOAOBIK 30epiranHs
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26
24
22
20
18
16
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10
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0,6 0,7 08
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0,7 0,75 08 0,85 0,9

AKTHBHICTH BoaH, AW

MacoBa yactka BoJoru, W,
%
iR
o

DARK

18 /
16

AKTHBHiCTH Boau, AW

MacoBa yacrtka Bojoru, W, %
-
N

0,6 0,7 08 09 1

[30TepMH MarOTh TUIOBHH ISl XapYOBUX CHCTEM
curMoinHuii (S-noAiOHUI) XapakTep, 110 BIANOBIAa€E
i3otrepmam Il tuny 3a kinacudikaniero bpynayepa—
Emmera—Tennepa, mo BKa3zye Ha OaraTomapoBHid
MeXxaHi3M copOuii-necopOuii Bosory.

3pa3ok Light xapakrepusyeTbcss HAHMEHIIIMM 3HU-
JKCHHSIM aKTUBHOCTI BOJIH, 1110 CBITYUTH IIPO HOTO CTa-
Olmi3yrounii BIJIMB Ha BOJIOTOYTPMMaHHA. [30Tepma
B JIaHOMY BHIaJKy 3MilleHa y OiK BHIIUX 3HA4YCHb
BOJIOTOCTI 32 0/iHakoBo1 Aw. 3pa3zok Medium nokasye
cepeHill piBeHb BTpaTH aKTUBHOCTI BOAM, a i30TepMa
3aiiMae mpomixkHe nostoxkeHHs Mixk Light Ta Dark.

3pazok Dark, a ocobmuBo Dry nemoHCTpYIOTH
HalBUpaKeHily JgecopOniro. [30TepMu mux 3paskis
OLUIBII MOJIOT] HA CePENIHIX 3HAUCHHSIX AW, 10 BKa3ye
Ha MIJBUILIEHY TIrPOCKOMIYHICTh Ta CXWIBHICThH JI0
IIBUJIKOT BTpaTH BOJIOTH. lle MOXHA MOSICHUTH Biji-
MIHHOCTSIMU y CTPYKTYpl YaCTHHOK Ta X TirpocKo-
MIYHOCTI: TeMHille oOcMakeHi abo Cyxili 3pa3ku
MaroTh OiNTBLIY MOPHUCTICTH 1 3AAaTHICTH O 3B’A3Y-
BaHHS BOJIOTH, IO CIPHUSE AKTUBHINIHN aecopOrii.

DRY

=N NN
o O N b

RN
NS

=
o

MacoBa yactka BoJoru, W, %
=
(o2}

0,55 0,65 0,75 0,85 0,95
AKTHBHICTH BOIH, AW
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%
N
~

B R R e NN
WO N DB OO ®®DN

0,65 0,7 0,75 08 0,85 09
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B R R R RN
o N M O ®© O

[ee]

Macogsa yactka BoJioru, W, %

0,6 0,7 0.8 0,9 1

AKTHBHICTH BOIH, AW

Puc.2. I3oTepmu necopOuii 3aBapuux HanmiBgadpukaTiB mpoTsiromM 30epiranus
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3pasku Konrtpons ta Kakao marore Onu3bki mokas-
HUKH, 10 BKa3ye Ha MOJiOHI BOJIOTOyTPUMYOUi Bia-
CTHBOCTI.

TakuM 4MHOM, JI0JIaBaHHS MOPOILKY KepoOy J103-
BOJISIE PETYNIOBATH BOJIOTOYTPUMYIOUY 3IaTHICTb
3aBapHuX HamniBpaOpukariB. OTxke, 130TepPMH YiTKO
JEMOHCTPYIOTh, 1110 BUOIp THUIY HOPOIIKY KepoOy
BIUIMBA€ HAa IIBHJKICTh 1 XapaKkTep BTPAaTH BOJIOTH.
Haii0inpm copusSTiauBUM 13 TOUKH 30pY 30UTbIICHHS
TEpMiHy NpPUIATHOCTI 3aBapHUX HamiBpaOpHUKaTiB
€ BUKOPUCTaHHS MOPOLIKY KepoOy Tumy Light, sikuii
CTIpUsIE€ YIOBUILHEHHIO TIPOLIECIB AecopOii.

Buxopucranns nopomiky kepoOy tury Dry, HaBrnaky,
MIPU3BOJIUTH JI0 HAWIIBUIIIIONO YCUXAaHHS BUPOOIB, IO
3YMOBJICHO TIJJBUILICHOIO TIPOCKOMIYHICTIO Ta MOPUCTI-
CTI0O HOro YacTHUHOK, $SIKI IHTEHCHU(]IKYIOTH IPOLECH
necopOii. JIaHi BlacTHBOCTI 00MEXKYHOTh HOTO 3aCTOCY-
BaHHs y BUPOOHHIITBI 3aBapHUX HariB()aOpHKaTiB.

3HWKEHHSI aKTUBHOCTI BOJU € TIO3UTHBHUM (aK-
TOPOM Yy KOHTEKCTi 30epiraHHsi, OCKUIbKH CIpHSE
3MEHILIEHHIO PU3UKY PO3BUTKY MiKpodiaopu Ta
MOJIOBKCHHIO TePMIiHIB MPUAATHOCTI. BogHOYaC HaI-
MipHa BTpaTa BOJIOTM MOKE HETaTHBHO IMO3HAYHTHUCS
Ha OpraHOJENTHYHUX BJIACTHUBOCTIX (MPYXKHICTh,
HIKHICTh, CMaKOBI XapaKTEepUCTUKH) Ta BUKIHKATH
HaJMipHE BUCHUXaHHS BUPOOIB.

BucHoBkH i3 3a3HaueHux mpodseM i mepcnex-
THBH NOJAJIBIINX 0C/TiKEHb Y OAHOMY HATIPsSIMI.
3HIKEHHS aKTUBHOCTI BOAM € 3aKOHOMIPHHM IIPOIIe-
coM T yac 30epiraHHs 3aBapHUX HamiBPaOpUKaTiB,
OITHAK HOTO IHTEHCHBHICTH ICTOTHO 3QJICKHUTD BiJl THITY
BUKOPHCTAaHOTO TOPOIIKY KepoOy. OnTumaabHUM
3 TOYKH 30py 30epeKeHHs BOJIOTH Ta MOAOBKEHHS Tep-
MiHY TIPHIATHOCTI BHSIBHBCS MTOPOIIOK KepoOy THITY
Light, Tomi sk 3actocyBanHs Ty Dry CIIpuauHHIIO
HaWIIBHUIITY BTPATy BOJOTH. TakuM YHHOM, CTYIiHB
00CMaKeHHS Ta CTPYKTypa ITOPOIIKY KepoOy MOKYTh
OyTH BUKOPHICTaHI SIK PETYIISATOPH BOJIOTOYTPUMYBaIb-
HOI 3IaTHOCTI KOHAUTEPCHKUX BUPOOIB.

OTKe, BBEACHHS TIOPOIITKY KepoOy y CKIIaz 3aBap-
HUX HamiBpaOpUKaTIB MOXKE po3mIsImaTucs sk (ax-
TOp, IO JTO3BOJISIE PETYIIIOBATH MPOIECH BOJIOTOYTPH-
MaHHS Ta JecopOrrii mix gac 30epiranas. Haibimpim
30a1aHCOBAHNM 3 TOUKH 30PY 30epeKECHHS CTPYKTYP-
HO-MEXaHIYHUX Ta MIKpOOI1OJOTIYHUX BIACTHBOCTEH
BHUSIBUBCSI 3pa30K 13 MOpomkoM kepoOy tuiry Light,
0 TIATBEPKYE IOUMUIBHICTh HOTO BHKOPHCTAHHS
y BUPOOHUIITBI 3aBapHUX BUPOOIB.

s ocTaTroyHOTO BH3HAYEHHS PEKOMEHIOBAHOTO
TepMiHy TIPUIATHOCTI 3aBapHUX TICTEUOK 3 TO/IaBaH-
HSM TOPOIIKY KepoOy HEOOXiTHO MPOBECTH MOCIIi-
JOKCHHS MiKpOO10JIOTI9HUX TTOKa3HUKIB.
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Abstract. The use of plant raw materials in the production of flour confectionery products to extend their shelf
life is due to a decrease in the amount of synthetic preservatives, and an increase in the functional value and safety
of the finished product. Since plant raw materials contain a wide range of biologically active substances that have
pronounced antioxidant and antimicrobial properties, this allows you to suppress the development of microflora,
slow down oxidative processes and preserve the organoleptic properties of food products for a long time.

Confectionery products are classified depending on the dominant factor during storage into those that are
susceptible to microbiological spoilage, moisture loss, oxidative processes, or physical-chemical changes that
determine their quality and shelf life. Modern methods for determining shelf life may include mathematical modeling
and simulating the effect of time on a food product. Water activity is a key factor for studying the processes of
sobriety/desorption in confectionery products.

The prospects of using non-traditional plant raw materials in the production of confectionery products and
its impact on the properties of products during storage are analyzed. The use of carob powder in the production
of custard semi-finished products as a multifunctional ingredient was investigated, which not only contributes to
increasing the biological value of the resulting semi-finished products, but also has a positive effect on the shelf life
of the products before consumption.

The change in the mass fraction of moisture in custard semi-finished products during 12 days of storage was
studied and the shelf life of the studied samples was established: with cocoa - 3...4, with carob powder of the Dry
and Dark types - 6...7, Light and Medium - 8...9, in the control - 5...6 days. The water activity in the studied Control
and Cocoa samples during storage decreases by 29%, which indicates the similarity of their moisture-retaining
properties.

Desorption isotherms demonstrate the effect of the type of carob powder on the rate of moisture loss. The
samples with the addition of Medium and Dark types of carob powder an average level of moisture loss, while the
sample with Dry type of carob powder the most pronounced desorption, and the sample with Light type of carob
powder the best indicator of slowing down the desorption process.

Key words: confectionery, custard semi-finished product, carob powder, storage, desorption isotherm.
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BIIJIUB TEMIIEPATYPHUX TAPAMETPIB HA EKCTPAI'YBAHHA
BIOAKTUBHUX AHTOIIAHIB I3 IIJIOAIB CORNUS MAS L.
I OPYHKOIOHAJBHOI'O XAPUYBAHHA

1. B. FAFII[AFI, KaHIUIAT TEXHIYHUX HAYK, JOIICHT;

K. B. KA.JIAFII[A, KaHIUIAT CLTHCHKOTOCIIOIAPCHKHUX HAYK, MOTICHT
(YMaHChKHI HaIllOHANBHUN YHIBEPCHUTET)

Anomayia. Y cmammi 0ocniodceno egekmusHicms pisHux memnepamypHux peicumie ekcmpazyeants anmo-
YIaHOBUX CROMYK 13 Nao0ie Oepeny 3euuaiinoeo (Cornus mas L.), 30xkpema yianiouny-3-0-pymuno3udy, yianiou-
ny-3-0-apabinozudy ma yianiourny-3-0-eanaxmosudy. Memorw 0ocriodicenHs OY10 GUHAUUMU ONMUMATBHI YMOBU
BUILYYUEHHST MEPMONADINbHUX AHMOYIAHIE 0151 NOOANLULO20 BUKOPUCHIAHHS Y MEXHON02IAX QYHKYIOHANbHO20 Xapuy-
eanns. Excnepumenmu npogoounucs 3 6UKOPUCMaHHAM B0OHOI eKCmpaxyii 6e3 opeaniuHux po3uuHHUKI8, uo 3abe3-
neuye ekonociyHy Oe3neunicms ma Xapyosy npuoamuicms OMpuManux excmpaxkmis. Bcmanoeieno, ujo kopomio-
yqcne niodiepisannsn mezeu 00 50—70 °C npomseom 20 xeunrun 3ab6e3neyye HecmaobiibHi pe3yibmamu 4epes MONCIUBY
Odeepadayito anmoyianie. Hamomicms mpusane nacmoresanus npu memnepamypi 60 °C npomseom 24—48 cooun
CHpUse cMabinbHoMy ma eeKmUsHOMY BUTYUEHHI0 00CTIONCYBAHUX CNOAYK De3 Cymmeux mpam 0ion02iuHoi ax-
musnocmi. Ompumani pe3yiomamu NiOMeepoICyIomb OOYIIbHICIb GUKOPUCTIAHHS HOMIPHO20 MEPMIYHO20 GNJIU-
8y 071 30epedcenHss Oi0aKMUBHUX KOMNOHEeHMIs. 3anponoHosanull nioxio modce OYymu UKOPUCMAHULL Y Xapyo-
8ill Mma OIOMeXHONOTUHIL NPOMUCIOBOCTI 01 CMBOPEHHA (DYHKYIOHANLHUX THePeOiEHMI8 3 AHMUOKCUOAHMHUMU
BAACMUBOCIISIMU A NIOBUWEHOI0 DION02IUHOI0 YinHicmio. Kpim mo2o, pe3yiemamu 00CTIONCEHHST MONCYMb OYmu
KOpUCHUMU OJisl PO3POOKU HOBUX MEXHONIOIYHUX PIUleHb Y GUPOOHUYME] HAYPATbHUX DAPEHUKIE, eKCIMPAaKmie 0.isl
diemuunux 000a8oK, a MAKoIC HANOi8 i decepmis 3 NIOBUWECHUM 8MICIOM NONIQEeHONbHUX CROYK. Bpaxoeyrouu
3pOCmaioyull NONUM Ha HAMYPAIbHI iHepedicHmu 3 NPOPINaAKMUYHUMU BIACTNUBOCMAMU, eKCMPAKMu 3 n100i8 de-
PEHy MOJCYmb cmamu nepcnekmueHoI0 CUposUHOIO O0Jisl CIEOPeHHs. NPOOYKMI6, CNPAMOBAHUX HA NIOMPUMKY 300-
D08’ Ma 3HUNCEHHS PUSUKY PO3BUMKY XPOHIUHUX 3AX60PI08AHD, NO8 A3AHUX 13 OKUCTIOBALLHUM CIPECOM.

Kniouosi cnosa: anmoyianu, Cornus mas L., ekcmpazyganus, memnepanmypa, 6ioakmueHi cnoiyku, (yHKyio-

HAllbHE Xap4)y6AaHHs, HACMOIO6AHHAL.

IHocTanoBka mpo0seMu B 3araibHOMY BHIVISITI.
VY cydacHHX yMOBax pO3BHTKY XapuOBOi MPOMHCIIO-
BOCTI 3pOCTa€ iHTEpEC A0 BUKOPUCTAHHS MPUPOAHUX
010aKTHBHUX CIOJYK SK (YHKIIOHAJBHHUX 1HTpEmi-
€HTIB, 10 CIPHUIIOTH 3MILHEHHIO 370POB’S JIOANHHU.
Oco0nMBy yBary NpHBEpTalOTh aHTOLIAHH — BOJO-
pO3unHHI (PIABOHOIIHI MIrMEHTH, SKi HA/IAl0Th TIIO-
JaM 1 srojaM 4epBOHOTO, (DiOIETOBOTO Ta CHHBOTO
3a0apBiicHHs. BOHM BiJJOMi CBOEK aHTHOKCHJAHT-
HOI0, MPOTHU3ANAIBHOIO, KaMiIsipO3MIIHIOBATBHOIO
Ta HEHPOIPOTEKTOPHOIO Mi€10, 0 00YMOBIIOE TXHIO
LiHHICTB Y PYHKIIOHAIILHOMY Xap4yBaHHI.

[Inomm nepeny 3BuuaiiHoro (Cornus mas L.)
€ TIEPCIICKTUBHUM JDKEPEJIOM aHTOLiaHiB, 30KpeMa
TaKUX CHONYK, AK IiaHinuH-3-0-pyTHHO3WA, LiaHi-
muH-3-0-apabino3uy Ta  IiaHiauH-3-0-raJakTo3uI.
OnHak e(eKTUBHICTh BUIIYUCHHS IUX TEPMOIaOisib-
HUX KOMITOHEHTIB 3HAYHOI MipO0 3aJICKUTh BiJI yMOB
eKCTparyBaHHs, 30KpeMa TeMIIepaTypH Ta TPUBAJIOCTI
00po0OKu cupoBuHH. HagmipHe HarpiBaHHsI MOXKE MPH-
3BECTH JI0 JIeTpaJallii aHTOLiaHIB, TOJI K HEJOCTATHS
TeMIlieparypa — JI0 iX HElOBHOTO BHJIY4CHHSI.

VY 3B’513Ky 3 LM aKTyaJIbHUM € MOIIYK ONTUMAaJIb-
HUX TEMIIEPaTypHUX PEXKHUMIB, SKi 3a0e3MeUyIOTh
MaKCHMaJlbHE BWIIyYCHHs aHTOIiaHiB 0e3 BTpar ix
Olonoriunoi aktuBHOCTI. OCOONMBHIL 1HTEpEC cTa-
HOBHUTH METOJl TPHBAJOr0 HACTOIOBAHHS ME3TU IMPH
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MOMIpHi#l TeMIieparypi, o J03BoJIsi€ 30eperTy MiHHi
CIIOJYKH Ta 3a0€3MEUUTH CTA0IIBHICTh pPe3y/IbTaTiB.

AHaJi3 oCTaHHIX JocCaizKeHb i myOmikamii.
VYIpomoBK OCTaHHIX JECATWIITH 3pOCTae  3alli-
KaBJICHHS OIOJIOTIYHO AaKTUBHHUMH KOMIIOHEHTaMU
TUTO/IB POCIIHH, 30KpeMa (pJIaBOHOIAAMH Ta aHTOIIi-
aHamu. OHUM 13 MEPCIIEKTUBHUX JUKEpes aHToLia-
HiB B YKpaiHi € nepeH crupawxsiii (Cornus mas L.),
BIZJOMHH TaKOX sIK KM3uJI. Llg pocanHa 31aBHA BUKO-
PUCTOBYETHCSI B HAPOJHIN MEIUIIMHI Ta Xap4yBaHHI,
a B OCTaHHI POKU IIPUBEPTAE YBary HayKOBLIB 3aB-
KA HAacCMYeHOMY aHTOIliaHOBOMY mpodimo Ta
MOTEHITiaTy [T 3aCTOCYBaHHA Y Xap4oBiid, papmarie-
BTUYHIN Ta QPYHKIIOHATBHIN MPOIYKIIii.

3a mauMu nociimxkers HamionansHOro OOTaHiy-
Horo cany iMm. M.M. I'pumika HAH VYkpaiau, BMmicT
aHTOIIaHIB y WIKIpIi TUIONIB JepeHy CTaHOBHUTh
675-850 Mmr%, aB M’sikoTi — 70-200 Mr%. OcHOBHUMH
AHTOLIAHOBUMM IIITMEHTAMHU € I[[laHIJIWH-3-Tajlak-
TO3WJI Ta TOXiJHI AeTb(iHIANHY, sKi 00YMOBIOIOTH
iHTeHCHBHE 4epBoHe 3abapeieHHs mofiB[1]. Kpim
aHTOIlIaHIB, KU3WI MicTuTh: 10 170 Mr% BiTaminy
C — Oinplie, HK y 4YOpHIM CMOPOAWHI; KaTexXiHH
(280-370 mMr%), 1m0 MiACHUIIOIOTH AaHTHOKCHIAHTHY
JIiT0; OpTraHiYHi KUCIOTH (sI0Ty4YHa, TUMOHHA, OypIII-
THHOBA) — 10 2,5%; MEeKTHHH, TyOWIbHI pEYOBUHH,
edipHi omii [2, 3].

© I. B. I'atimait, K. B. Kamaiiga, 2025
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Kineka mocmimkens (Pantelidis et al., 2024;
Mikulic-Petkovsek et al.,, 2012) Bka3syrTh Ha
[epeBAYKAHHS I[1aHIIMHIB Ta TMCJIAPTOHIIUHIB, SKi
€ OCHOBHUMH aHTOL[laHaMH y KH3WIi. 3a pe3yib-
tatamu HPLC-ananizy, Oyjno BHSBICHO, L0 IliaHi-
JMH-3-TaJaKTO3HJ CTAHOBHTH JOMIHYIOYMH KOM-
noHeHT y Oinbmocti coptiB Cornus mas. Ckiaj
BapilOEThCS 3aJIEKHO BiJl COPTY, CTHIVIOCTI IUIOMIB,
KJIIMaTHYHUX YMOB BUpOIyBaHHs [4, 5].

Sk nmosigomisie Mikulic-Petkovsek et al. (2012),
(raBOHOINHI MITMEHTH, HAasBHI y IUIOAAX KH3WIY,
JICMOHCTPYIOTh BHCOKI AHTHOKCHJIAHTHI BJIACTHBO-
cti, miareeppkeni recramu DPPH ta FRAP. 1e cBin-
YHUTH MPO IXHIO 3JaTHICTh e(EKTUBHO HEHUTpai3yBaTH
BUTbHI PaJIMKaJIH, [0 MAE BAXKIIMBE 3HAYCHHSI JIJIS TIPO-
(biTaKTUKU OKUCITIOBAJILHOTO CTPECy B opraHismi [5].

Kucharska & Sokol-tetowska (2008) mnposenu
MOPIBHSUILHUN aHANI3 XIMIYHOTO CKJIay KUTBKOX COp-
TiB Ku3wity. HaiiBuiy KoHUEHTpamito (raBOHOITHHUX
MIrMEHTIB BHSBICHO y TEMHO-YEPBOHHUX IUIONAX, TOMI
SIK CBITJII COPTH MICTHJIH iX 3Ha4uHO MeHIte. Lle miarsep-
JDKY€E, 110 IHTEHCUBHICTh 3a0apBICHHS IUTOAIB MPSIMO
OB’ s13aHA 3 piBHEM O10aKTUBHUX OapBHHUKIB [0].

VY mparsix Tural & Koca (2008) ta Dinda et al.
(2024) akneHTy€eThCST Ha BUCOKIM Xap4oBiid IIIHHOCTI
KHM3HITY. 3aB/SIKU MTOE€AHAHHIO (DIaBOHOIIHUX MirMEH-
TiB, Bitaminy C, (1aBOHONIB Ta OPraHIYHUX KHCJIOT,
wionn Cornus mas poO3MIAJAOTECS SIK TEpCIieK-
TUBHA CUPOBHHA IS BHpOGHMuTBa (GyHKIIOHATEHUX
HAIOiB, CKCTPAKTIB 1 JIIETUYHUX J100aBOK [7, 8].

3aBIsIKM HACHYCHOMY CKJIajly, 110 BKIIOYa€ BiTa-
MmiH C Ta 3HaYHYy KUTBKICTh ()EHOJILHUX KOMITOHEHTIB,
nepeH crpapkHii (Cornus mas L.) € I[IHHOIO CHPOBH-
HOIO 3 BUPQXCHUMH aHTHOKCHJIAHTHUMH Ta TPOTH-
3anaJbHUMH BIACTUBOCTSMHU. Jl0CTiKEHHS JIOKaIIb-
HOro iTaniiicbkoro renorumny «Chieri» moxasaino,
mo mioan C. mas MaroTh BUCOKHH BMICT PO3YMH-
HHUX CYXHX PEUOBHH, HU3bKY KUCIIOTHICTH Ta 3HAYHY
KOHIICHTPAIlit0 aHToLiaHiB — 10 134,71 Mr wiaHiau-
Hy-3-mmoko3uay Ha 100 r cupoi macu. [nenTudikamis
(biTOXIMIYHOTO CKJIaay, TPOBEACHA METOIOM BHCO-
koe(heKTHBHOT piAMHHOI Xpomarorpadii, BHUIBHIA
HIMPOKUI CIIEKTp O10aKTMBHUX PEYOBUH, BKIFOUYa-
104M TOJTi(hEeHONIN, MOHOTEPIICHHU, OPraHiYHi KHCIOTH
ta Bitamin C. OTpuMaHi pe3yabTaT IiITBEPIKYIOTh
HYTPHUIICBTUYHHIA IOTEHIIIAJ TUIOIB JICPEHY SIK JIKE-
pena IpUpOIHAX AHTHOKCHJAHTIB 1 OOIPYHTOBYIOTh
JOLUTBHICTD TXHBOTO BUKOPUCTAHHS Y (PYHKI[IOHAIIb-
HOMY Xap4uyBaHHi [9].

[MpuponHi aHTHOKCHAAHTH MalOTh  BEIUKHUI
MOTEHILIIAN Y CTBOPEHHI (YHKIIOHATBHUX MPOIYKTiB
XapuyBaHHs, HYTPULEBTUKIB 1 JIETUYHUX JOOABOK.
X MOXHa BMKOPMCTOBYBATH SIK MPUPOJIHI OAPBHUKK
3 jonaHoro OionoriyHoro miHHicTio. [lnomm nepeny,
3 OISy Ha TXHIN XIMIYHUHN CKJIaJ, € IEPCICKTUBHOIO
CHPOBHHOIO JIISI BADOOHHUIITBA HATIOTB, KOHIICHTPATIB,
JKeJle, TACTUJIOK Ta 1HITUX MPOAYKTIB 3 IMiIBUIIICHOIO
AQHTHOKCHIaHTHOIO aKTHBHICTIO.

dopmyBaHHs 1ijei crarri. JocipkeHHs crpsi-
MOBaHE Ha BHU3HAUCHHS BIUIMBY PI3HUX CIHOCOOIB
eKCTparyBaHHsl Ta TEPMi4HOI OOPOOKH ME3TrH TUIOJIB
nepeny (Cornus mas) Ha BMICT aHTOIIIaHIB, 30KpeMa
miaHiauH-3-0-rajakrasuay, miaHianH-3-0-D1Ko3u Iy,
iaHiauH-3-0-apabino3uay Ta miaHiauH-3-0-pyTHHO-
3HTY, 3 METOIO TIOJAJIBIIIOTO BUKOPUCTAHHS OTPUMAHUX
CIOJIYK Y TEXHOJIOT1sIX (DYHKITIOHAIBHOTO Xap4yBaHHSI.

Bukaax ocHOBHOro Marepiaay d0CTiIKeHb.
VY Xoml eKCHepUMEHTAJIbHOTO AOCHIKCHHS OYJ10
[IPOAHaIi30BaHO BIUIMB PI3HUX TEMIIEPATYPHUX
PSKHUMIB Ta TPUBAJIOCTI HACTOIOBAHHS ME3IH IUIOJIB
nepeny (Cornus mas L.) Ha e()eKTUBHICTH BUITYUCHHS
AHTOITIAaHOBHX CIONYK. Y Tabnuili | HaBemeHo MmopiB-
HSJTBHI PE3YJABTaTH BMICTY OCHOBHUX aHTOIIIAHOBUX
CITOJTYK Y KOXKHOMY 3 €KCTIEPUMEHTAIEHUX BapiaHTIB:

Tabmnms 1
Bwmict anronianiB (mianimun-3-0-rajakrasumy)
Y COKOBIi Ta eKCTparyBaHHs II04iB AepeHy 3aJ1e:KHO
BilI CIIOCOIB iX OTPMMAHHS Ta POKY 360py BPOKAI0, MI/IM°

Bapiant Poxu pociaikenn
P 2021 | 2023 | 2024

1- CBIKOBIPECOBAHMI CiK 3 LiNTHX 027 | 026 | 04
TUIOMIB (KOHTPOJIB)
2 — migirpiBaHHs ME3TH 3MIIIAHOT 3 BOIOO
1:1, 1o 50°C i nacroroBans 20 XB. 0311028 04
3 — 1e 5k came, ajie migirpisanns qo 70°C | 10,45 | 2,10 | 2,97
4 — miAirpiBaHHA ME3TH 3MIIIAHOT 3 BOZIOIO 173 | 14 20
1:1, mo 50°C i macToroBanus 6 rox. ’ ’ ’
6 — miirpiBaHHS ME3TH 3MIILIAHOI 3 BOIOIO
1:1, no 60°C i macroroBanus 24 roz. 8.2 1 7.7 | 897
7 — miirpiBaHHS ME3TH 3MIIIAHOI 3 BOJIOO
1:1, no 60°C i HacToroBanHs 48 roz. 10,901 10,271 12,03
HIP 0,29 | 0,34 | 0,70

KonTponbhuuii 3pa3ok AeMOHCTPYBAB HaWHUKUHUMA
BMiCT miaHiguHy-3-0-ramakrazuny (0,26-0,40 wmr/
M), IO CBIAYUTE IMPO OOMEKeHE BUBITLHEHHS ITiT-
MEHTIB 0e3 TepMiuHOi 00pookn. KopoTkogacHe mimi-
rpiBarHs 10 50 °C (BapiaHT 2) HE3HAYHO IiABHIILY-
BaJIO KOHIEHTpalito cronyku (1o 0,40 mr/om?), Tomi
gk miaBumeHHs temneparypu qo 70 °C (BapiasT 3)
y 2021 pomi 3abe3medmsio pi3ke 3pOCTaHHS M0
10,45 mr/mv?. Tlpote y 2023-2024 pokax 1ieit edexr
OyB MeHII BupaxkeHuM (2,10-2,97 mr/om?), mo cBia-
YUTH PO MIKPIYHY BapiaOeNbHICTb.

TpuBane mactoroBanHs mpu 60 °C (Bapiantu 6
1 7) 3abe3medyBaio CTaOiIbHO BHCOKI MOKAa3HHUKH:
8,20-8,97 mr/am® (24 rom) Ta 10,90-12,03 mr/mv?
(48 tom). Lle y 3040 pasiB mepeBuIIye BMICT
y KOHTpoJIkHOMY 3pa3ky. Bapiant 4 (50 °C, 6 rom)
TaKOXX TOKa3aB 3pocTanHs a0 1,73-2,00 mr/mm3, o
y 4—7 pa3iB BHIIE 32 KOHTPOIIb.

3aeXHICTh PE3yNBTaTiB Bifl POKY 300py BpOXKaro,
0coONMBO y BapiaHTi 3, WMOBIPHO, IOB’s3aHA 3 arpo-
KITIMAaTHYHIMH YMOBaMH, CTYTIEHEM CTHIJIOCTi TIIIO-
IB Ta TX OIOXIMIYHMM CKJIQJIOM y KOHKPETHOMY DOILIi.
HatictaGinpHil pe3yasTaTy CriocTepiraivcs y BapiaHTax
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617, 10 CBITYUTH PO BUCOKY €(DEKTHBHICTH TPUBAJIOTO
HACTOIOBaHHsI IIPY TIOMIpHIii TeMIeparypi.

TakuM YMHOM, ONTHUMAaJbHHUM CIIOCOOOM EKC-
TparyBaHHs IiaHiauHy-3-0-Tajakrasuay 3 IUIOIB
Jiepeny € migirpisanas me3ru 1o 60 °C 3 moxaabIimum
HaCTOIOBAHHSM MPOTATOM 48 TONUH.

Tabmuusg 2
Bwmict anTonianiB (mianimun-3-0-wiiko3uy) y cokoBi
Ta eKCTParyBaHHsl ILI0iB JepeHy 3aJ1e3KHO BiJ
Croco0iB iX OTPHMAHHS TA POKY 300py BPOKAI0, MI/am°

Bapiant Poku pocaigxeHn
apia 20212023 2024

1- CBIKOBI/IIPECOBAHMI CiK 3 ITHX 0.58 049 | 0.6
TUTOAIB (KOHTPOIIB)
2 — miAirpiBaHHSA ME3TH 3MIIIAHOT 3 BOZIOIO
1:1, 1o 50°C i HacroroBanHs 20 XB. 0,410,371 0,50
3 — e %k came, aje migirpisanus go 70°C | 1,97 | 1,73 | 2,03
4— HIILII‘PIBaHH}I év[esm 3MIIIaHOT 3 177 | 1.6 | 2,03
Bogoro 1:1, no 50°C i HacToroBaHHs 6 rof,.
6 — miirpiBaHHS ME3TH 3MIILIAHOT 3 BOJOIO
1:1, no 60°C i macroroBanus 24 rox. 7,63 17201 7.97
7 — miAirpiBaHHS ME3TH 3MIIIAHOT 3 BOJIOIO
1:1, no 60°C i HacToroBanHs 48 TOI. 11,7 111,01 12,37
HIP 0,50 1 0,28 | 0,49

VY Tabmumi 2 mpeacTaBleHo TUHAMIKY BMICTY Ilia-
HimHY-3-0-TTKO3HY Y COKaxX Ta BOTHHUX E€KCTPaKTax
3 TuoxiB gepeHy (Cornus mas L.) 3a pi3HUX TEXHOIJO-
TIYHUX peXHMIB 00poOKm Mesrw. KoHTpormbHHMi 3pa-
30K (BapiaHT 1), o nepeadavae mpsiMe BifIpecyBaHHS
COKY 3 IUTHX TUIONIB 0e3 TepMidHOi 0OpOOKH, IEMOH-
CTpye 0a30BH piBEHB BMICTY ITiaHIANHY-3-0-TITKO3HTY:
0,58 mr/mm? (2021), 0,49 mr/mv® (2023) ta 0,60 mr/mv?
(2024). 1li 3HaueHHS € OPIEHTUPOM JUTS OIIIHKA e(eK-
THUBHOCTI 1HIIIMX CTIOCOOIB EKCTparyBaHHS.

Koportkowacue mimirpiBanas wme3rn 1m0 50 °C
3 HacToroBaHHsAM TipoTsroM 20 XxB (BapiaHT 2)
He 3alesredye TiABHUINEHHS KOHIEHTpAIlii CITo-
YK — HaBIAKH, CIIOCTEPIraeThes ii 3HWKEHHS J0
0,44-0,50 Mr/am?, 1m0 Moxe OyTH IMOB’sI3aHO 3 YacT-
KOBOIO JIETPaJaIli€l0 aHTOIiaHiB ab0 HeIOCTaTHIM
4acoM AJIs1 X BUBUIbHEHHS.

[ligsumenns temneparypu o 70 °C (BapianT 3)
3a aHAJIOTIYHOI TPUBAJIOCTI 0OPOOKH CYTTEBO MOKpa-
IIy€e eKCTPakKIlifo: BMICT miaHiauHY-3-0-TimiKo3umay
3pocrae 1o 1,97 mr/mm® (2021), 1,73 mr/om® (2023) Ta
2,03 mr/nm® (2024), mo y 3—4 pasu nepeBuIy€e KOH-
Tposib. Lle CBiAYMTH NpO MO3UTHBHUM BIIJIMB BUCOKOL
TEeMIIEpaTypu Ha PyHHYBaHHS KIITMHHUX CTPYKTYp
1 BUBIJIHEHHS TIITMEHTIB.

TpuBane wHactotoBaHHs npu 50 °C  mnpoTiarom
6 ronuH (BapiaHT 4) 3a0e3neuye aHAIOTIYHUH PiBEHb
exctpakmii — 1,60-2,03 Mr/aM?, o BKazye Ha MOX-
JIMBICTH JOCATHEHHS €()eKTUBHOI'O BIWIIyUEHHS aHTO-
[iaHIB HaBITh NMPU HWXKYIH Temmeparypi 3a yMOBH
301IBIIIEHHS TPUBAJIOCTI TIPOIIECY.

HatiBumyi mokasHUKY BMICTY IiiaHimuHy-3-0-TITKo3u Ty
CIIOCTEPIratoThCA Y BapiaHTax 6 17, e Me3ry HaCTOIOBAITH
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npu 60 °C nipotsirom 24 Ta 48 roauH BiANOBIAHO. Y Bapi-
aHTi 6 KOHIIEHTpAIIis CTIOJTYKH cTaHOBWIA 7,63—7,97 mr/
aM?, o 'y 13—16 pasziB nepeBuliye KOHTpOib. BapianT
7 3abe3meunB MakcuManbHI 3HadeHHs: 11,70 wmr/om?
(2021), 11,00 mr/am® (2023) ta 12,37 mr/nm?® (2024), o
y 20-25 pa3iB BuIlIE 32 KOHTPOJIBLHUHN piBeHb. Lle cBin-
YUTh MPO BUCOKY €(EKTHBHICTH TPHBAJIOTO HACTOIO-
BaHHsI [IPY OMIpHii TeMIieparypi AJ1sl BUITy4eHHs aHTO-
I[IaHOBHX CIIOJNYK.

3anexHICTh pe3yNbTaTiB BiJl POKY 300py BpoXKaro
€ TIOMIpHOIO: Yy BCIX BapiaHTax CHOCTEepIraeThes cTa-
OlIbHA TEHJCHIIS JIO 3POCTaHHS BMICTY IliaHIIH-
Hy-3-0-Timiko3uay 31 30UIbIICHHSIM TPHBAJOCTI Ta
TeMIepaTypu excrparyBaHHs. He3HayHi KoJIMBaHHS
MDK pOKaMH MOXKYTb OyTH 3yMOBJICHI arpoKjIiMaTHy-
HUMH YMHHUKaMH, CTYTICHEM CTUIVIOCTI MJIOAIB Ta iX
010XIMIYHUM CKJIQJIOM.

Tabmuug 3
Bwmict anronianiB (wianimnn-3-0-apa6ino3u) y cokosi
TA eKCTParyBaHH#A IUIONIB AepPeHy 3a/1esKHO Bi/l c1ioco0iB
iX OTpUMAaHHSI Ta POKy 300py BPOKar0, Mr/am°

Bapiant Poxu nociaimkeHb
P 2021 | 2023 | 2024

1- CBIKOBIPECOBAHMI CiK 3 LiTHX 0.05 | 0.03 0
TUIOMIB (KOHTPOJIB)
2 — migirpiBaHHs ME3TH 3MILIaHOi 3 BOIOIO
1:1, no 50°C i nacroroBanus 20 XB. 0.83 | 0,07 0
3 — e 5 came, ajie migirpisanns 10 70°C | 0,26 | 0,19 | 0,30
4.7 HlZ[lI‘p;BaI.-IHH ME3IH 3MIIIAHOT 3 BOIOIO 029 | 022 | 030
1:1, o 50°C i mactoroBaHHs 6 1oz,
6 — miAirpiBaHHS ME3TH 3MIIIAHOT 3 BOJIOIO
1:1, mo 60°C i HacToroBanHs 24 TO/I. 0.87 1 0,65 | 1,01
7 — mizirpiBaHHs ME3r! 3MIlIaHO] 3 BOZOIO
1:1, no 60°C i HacToroBaHHs 48 TO11. 0,70 | 0,80 | 1,03
HIP 0,01 | 0,04 | 0,11

V tabnuri 3 HaBeIeHO AaHi MO0 BMICTY IiaHiau-
Hy-3-0-apabiHO3Way — MEHII MOINUPEHOTO, ane 0io-
JIOTIYHO aKTHBHOTO aHTOIIaHOBOTO TIIIKO3HUTY.

KonTponpHWMI BapiaHT, Mo mepeadadae mpsMe
BiIIpeCyBaHHS COKy 0e3 TepMiuyHOi 0OpoOKH,
JIEMOHCTPY€E MiHIMaTbHUA a00 HYITHOBUN BMICT IIi€i
cronyku: 0,05 mr/mm® (2021), 0,03 mr/nm® (2023)
ta 0 mMr/mm?® (2024). Lle cBimuuTh Mpo Te, IO IliaHi-
nuH-3-0-apabiHO3K] TIPaKTUYHO HE BUBIIHHIETHCS
0e3 monepeHpOI TEPMITHOT 00POOKH.

Kopotkowacue mimirpiaaas mo 50 °C 3 Hacro-
topanHssM 20 xB (BapianT 2) y 2021 pomi naino
HECTOoJ[iBaHO BHWCOKWH pesymbrar — 0,83 wmr/mm?,
mo y moHaja 16 pasziB mepeBuIye KOHTpoib. [Ipore
y 2023-2024 poxax BMICT CHOIYKH 3HOBY 3HIKY-
erbest 10 0,07 mr/om® ta 0 mMr/aM® BIANOBIIHO, IO
CBITYHUTH TIPO HECTAOLIBHICTh €EKTY.

[Migirpieagas mo 70 °C (Bapiant 3) 3a0e3me-
yye Oimpm cTaliiabHI, ajle TOMIpHI pe3yibTaTH:
0,26-0,30 mr/mm* y Bci pokn. AHANOTiYHI 3HAYEHHS
CIIOCTEPITalOTHCS 1 IPU TPUBAJIOMY HACTOIOBAHHI TIPH
50 °C mporsirom 6 roawH (BapiaHT 4), IO CBITYHTH
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PO MOPiBHSIHHY €(PEKTUBHICTh TEMIIEpATypH Ta 4acy
y IIbOMY JTiaIla30Hi.

HaiiBuiii moka3Huku BMICTy wiaHinuHy-3-0-apa-
0ino3uay 3adikcoBaHo y BapiaHTax 6 i 7, siKi nmepen-
Oauanu HactoroBanHs mpu 60 °C mporsirom 24 Ta
48 roquH BiMOBITHO. Y BapiaHTi 6 KOHIICHTPAILiSI CTIO-
nyku 3poctae 1o 0,87 mr/mm® y 2021 porii, 0,65 mr/mm?
y 2023 poui ta 1,01 mr/am® y 2024. Bapiant 7 nemMoH-
cTpye e Buiili 3Ha4ueHHs y 2023-2024 pokax — 0,80 ta
1,03 mr/am?® BianosigHoO. Lle cBiquuTh MPO HAKOIMYY-
BaIbHHHN €(DEeKT TPUBAJIOr0 HACTOIOBAHHS, SIKHH € 0CO-
0111BO €()EeKTUBHUM JJIsl BUITyUYCHHSI Li€1 CIIOMYKH.

3arajiom, 3aJIeKHICTh PE3YJIBTaTIB BiJ| POKY 300py
BPOXKaI0 y BUIAJIKY LiaHianHy-3-0-apabiHo3u 1y € OiTbLI
BUPAKEHO0, HIXK ISl IHIKMX aHToIiaHiB. Lle Moxxe OyTu
TOB’5I32HO 3 HU3bKOIO KOHIIEHTPALIEI0 CIIOYKH Y CHpO-
BHUHI, YyTIMBICTIO IO 30BHIIHIX YMOB Ta MOJIMBOIO
JIETPAJIALIER0 TIPU KOPOTKOYACHOMY HarpiBaHHI.

Orxe, wuiaHiguH-3-0-apabiHO3H] — MPAKTHYHO
HE BHBUIBHSETHCS 0€3 TEpMIYHOI OOpPOOKH; KOPOT-
koyacHe migirpiBanas g0 50 °C Moxke JaTH BHCO-
KM pe3ysbTart, ajie BiH HecTaOlIbHUN MK POKaMH;
HaWBUIIMK 1 HAWUCTAOLIBHIMIMK BMICT CIOCTepira-
€TbCsl MpH HacTotoBaHHI Me3ru npu 60 °C mpoTs-
rom 24-48 rogunH. OTpuMaHi AaHi MiATBEPIKYIOTH
JIOLIIbHICTh BUKOPUCTAHHS TPUBAJIOr0 HACTOKOBAHHS
[IpU TIOMIpHIH TeMreparypi s e()eKTUBHOTO BHITY-
YeHHsI LiaHiAuHY-3-0-apaObiHo3u 1Ty 3 IJIOMIB JIEPEHY.

Tabmuug 4
Bwmict anTonianiB (wianimnn-3-0-pyTHHO3MT) Y COKOBi
Ta eKCTParyBaHHs IUIOIB AepeHy 3aJ1esKHO B/l criocodiB
X OTPHMAaHHS Ta POKY 360py BPOKar0, Mr/am°

Bapiant Poxu pociimkeHb

apia 2021 | 2023 | 2024
1- CBIKOBI/IIPECOBAHMI CiK 3 LITHX 018 | 0.10 0
TUTOAIB (KOHTPOIIB)
2 — miirpiBaHHs ME3TY 3MIIIAHOT 3 BOZIOIO
1:1, o 50°C i HacroroBanHs 20 XB. 0.20 | 0.15 0
3 —Te 5k came, ane miirpisanss jo 70°C | 0,11 | 0,07 0
4 — mizirpiBaHHSA ME3TY 3MIIIIAHOT 3 BOIIOIO
1:1, no 50°C i HacToroBaHHs 6 TOA. 0,10 1 0,09 0
6 — migirpiBaHH ME3rd 3MIIIAHOT 3 BOZIOKO
1:1, mo 60°C i HacToroBaHHs 24 o1, 053] 0,50 | 0,60
7 — mizirpiBaHHs ME3rH 3MIIIAHOT 3 BOIOIO
1:1, no 60°C i HacToroBaHHs 48 TO7I. 0,511 0:48 | 0.60
HIP 0,02 | 0,48 | 0,04

TaOmuris 4 IeMOHCTPYE, 10 KOHTPOJIEHUH 3pa3oxK,
MICTUTh MiHIMQJIBHY KiJBKICTh MiaHiAMHY-3-0-py-
tuHO3uny: 0,18 mr/mv® y 2021 pomi, 0,10 mr/mm?
y 2023 pomi Tta 0 mr/onm® B 2024. 1le cBiquuTh 1po
oOMe)keHe BUBITPHEHHS IIi€l CTONYyKH 0e3 Torepe-
TTHBOI 0OpPOOKH.

¥V BapiaHTIi 3 KOPOTKOIACHHM TTimirpiBaHHsaM 10 50 °C
3 HacToroBaHHAM 20 XB (BapiaHT 2) HE3HAYHO ITiBUIILY-
€THCS KOHIIEHTpaIlifo pyTuHO3umy y 2021-2023 pokax
(0,20 Ta 0,15 Mr/nm? BifmmoBiqHO), ase y 2024 porii BMmicT
3HOBY 3HIDKYEThCS 0 Hynsi. Bapiaat 3 (70 °C, 20 xB)

JIeMOHCTpYe Tiie Hrok4i 3HaueHHs 0,07-0,11 mr/om3, 1o
MOXKE CBITUUTH MPO TEPMONAOUIBHICTH i€l CHOMYKH
NPH BUCOKUX TEMIIEparypax.

Tpusane nacroroBanHs npu 50 °C  mpotarom
6 ronuH (BapiaHT 4) He 3a0e3medyye CyTTEBOTO ITiJl-
BUIIECHHS BMICTY IiaHiauHy-3-0-pyTHHO3UIY — 3Ha-
YeHHs 3aiumarThes Ha piBHi 0,09-0,10 mr/am?3, mo
€ TIOPIBHSHHUM 13 KOHTPOJIEM.

HaiiBuii 1moka3HUKA BMICTY IIi€i CIIONYKH CIO-
CTepiraroThcs y BapiaHtax 6 1 7, ski mepeadadanu
HactoroBaHHs nipu 60 °C mpotsarom 24 Ta 48 roauH
BIAMOBIHO. Y 6 BapiaHTI KOHLEHTPALisl PyTUHO3UILY
3pocrae a0 0,53 mr/mv® (2021), 0,50 mr/nm® (2023)
ta 0,60 mr/mm® (2024). BapianT 7 nae mogiOHi pesyib-
taru: 0,51-0,60 mr/nm®. Lle cBimuuth mpo Te, IO
MOMipHa TeMIIeparypa y o€ JHaHH] 3 TPHBAINM 4aCOM
eKCTparyBaHHs € KJIIOYOBHM (DaKTOPOM UIsl €(heKTHB-
HOTO BUJTy4YeHHsI LiaHiAnHY-3-0-pyTHHO3HTY.

3anexHICTh pe3yNbTaTiB Bij poky 300py BPOIKAI0
€ HOMlpHOIO xoya y 2024 poui crnocrepiraerbces
MOBHA BIiZICYTHICTh CIIONYKH y 3pa3Kax 3 KOPOTKO-
4acHOI0 00poOKoro (BapianTu 1-4), mo Moxe OyTH
MOB’S13aHO 3 arpOKJIIMAaTUYHUMH YMOBaMH abo 0cCo-
OJIMBOCTSIMH CTHUIJIOCTI IIJIOIB.

TakuMm umMHOM, IUAHITUH-3- -0-PYTHHO3MJL BUABJIA-
€TBCS y HE3HAYHUX KUJTBKOCTSIX Y CBl)KOBLI[HpCCOBaHOMy
COKY Ta IPH KOPOTKOYaCHOMY MiAirpiBaHHi, a BUCOKI
temrieparypu (70 °C) MOXyTb CIPUYMHSITH JIeTpa-
Jamito 1iei cronyku. Halie()eKTUBHINIMM CIIOCOOOM
eKcTparyBaHHs € HacTtoroBaHHs npu 60 °C mpoTarom
24-48 TonuH, 1o 3abe3rnedye cTaOUIbHE ITiIBUIICHHS
KOHLIEHTpauil pyTruHo3ury. OTpuMaHi pe3ysabTaTy mif-
TBEPPKYIOTh JIOLUJIBHICT BHUKOPUCTAHHS TPHBAJIOTO
HACTOIOBaHHsI TP TMOMIPHiil TeMmneparypi Ajis BUIY-
YEHHsI HaBITh MaJIOKOHIICHTPOBAHMX aHTOLIIAHIB.

BucnoBku i3 3a3HavyeHux npodaem i mnep-
CINEeKTHBH MNMOJAJBIINX J0CTIAKEHb Y MOAAHOMY
Hanpsami. OnTUMambHUM MiAXOIOM [0 EKCTpa-
TYBaHHS aHTOL[IaHOBHX CIIOJNYK 13 TUIOAIB JIEpEHY,
30KpeMa  IiaHiguHy-3-0-pyTHHO3MIY,  LiaHiIu-
Hy-3-0-apabiHo3uy Ta HiaHiAuHY-3-0-TaJaKkTo3uLy,
€ TpUBaJIe HACTOIOBAHHS ME3TW IPU TeMIeparypi
60 °C mpotsarom 24-48 ronun. Takuii pexum 3a6e3-
MIEYUTh: CTAOUIBLHE ITiIBUIIICHHS KOHIICHTpAIlil HABiTh
MaJIOKOHIIEHTPOBAHKUX aHTOILIaHIB; 30€PEKEHHS Tep-
MOJIa0UIBHUX CIOJNYK, SIKI MOXKYTb JierpajtyBaTH Hpu
BHIIMX TEMICPATypax; BHCOKY BlILTBOpIOBaHICTI:
pe3yabTaTiB MK poxamu, Ha BiIMIHY BiJ KOpOT-
KOYacCHOTO MiAirpiBaHHSA; €(QEKTUBHE BUIIyYCHHS
BCIX TPHOX HUILOBHX AQHTOIlIaHIB, IO MiATBEPIKYE
JIOLIUTbHICTh BUKOPUCTAHHS CaMe I[bOTO METO.Y.

Takum umHOM, TpHBane HacToroBaHHs mpu 60 °C
npoTsaroM 2448 TonuH € HalleheKTUBHIIIO TEXHOJIO-
Ti€10 eKCTparyBaHHs aHTOIIAHIB 13 MUIOAIB JCPEHY ISt
MOJIATIBLIOT0 BUKOPUCTAHHS Y XapuoBil, (hapmarieBTuy-
Hili Ta G10TEXHOJIOTTUHIH TaTy3sIX, a TAKOK Y BUPOOHH-
UrBi (DYHKIIOHAJIBHHUX 1HIPEAIEHTIB IS TPOMYKTIB 13
I1ABHILIEHOIO 010JI0TMYHOO LIHHICTIO.
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I. Haidai, PhD in Technical Sciences, Associate Professor; K. Kalaida, PhD in Agricultural Sciences, Associate
Professor (Uman National University). Effect of Temperature Parameters on the Extraction of Bioactive
Anthocyanins from Cornus mas L. Fruits for Functional Nutrition

Abstract. The article investigates the efficiency of various temperature regimes for extracting anthocyanin
compounds from Cornelian cherry (Cornus mas L.) fruits, particularly cyanidin-0-rutinoside, cyanidin-3-0-
arabinoside, and cyanidin-3-0-galactoside. The aim of the study was to determine the optimal conditions for
extracting thermolabile anthocyanins for further use in functional food technologies. The experiments were
conducted using aqueous extraction without organic solvents, ensuring both environmental safety and food-grade
suitability of the resulting extracts. It was found that short-term heating of the fruit mash to 50—70 °C for 20 minutes
produced unstable results due to possible anthocyanin degradation. In contrast, prolonged maceration at 60 °C
for 24-48 hours led to stable and efficient extraction of the target compounds without significant loss of biological
activity. The results confirm the feasibility of using moderate thermal treatment to preserve bioactive components.
The proposed approach can be applied in the food and biotechnological industries to develop functional ingredients
with antioxidant properties and enhanced biological value. Moreover, the findings may be useful for developing new
technological solutions in the production of natural colorants, dietary supplement extracts, as well as beverages and
desserts enriched with polyphenolic compounds. Given the growing demand for natural ingredients with preventive
health benefits, Cornelian cherry extracts may serve as a promising raw material for the creation of products aimed
at supporting health and reducing the risk of chronic diseases associated with oxidative stress.

Key \_Nords: anthocyanins, Cornus mas L., extraction, temperature, bioactive compounds, functional nutrition,
maceration.
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METOHOJIOI'TA CEHCOPHOI'O AHAJII3Y Y JOCJ/IIKEHHI
AKOCTI IMITOBAHUX PUBHUX IMPOAYKTIB

T. A. MAHOVJIL, xanaugaT TEXHIYHUX HAYK, JOLICHT;
0. M. MUPOILIHIYEHKO, kaHmuaaT TEXHIYHUX HAYK, TOICHT;
51. O. BAPUUIEBA, kanaumar TeXHIYHUX HayK, aCHCTCHT;
B. 10. IEJII, kanauaaT TeXHIYHAX HAYK, CTAPIIANA BUKJIA1a4;

A. C. CYXAHOB, acnipanr
(Onechkwii HaliOHATBHUAN TEXHOJIOTIYHUI YHIBEPCHUTET)

Anomauisn. Konyenyis 0epicasroi nonimuxku Hawioi Kpainu 6 2any3i Xap4yeaHhs GUIHAYAE: Meny, NPUHYUNU,
MexaHizmu peanizayii 3axo00i8 CRPAMOBAHUX HA BUPIUIEHHS NUMAHb 2APMOHI3ayil ma 3a0e3neueHHs HaACeleHHs NPo-
OyKmamu 30a1aHCOBAHUMY 30 AMIHOKUCTIOMHUM MA HCUPHOKUCTOMHUM CKIAOOM, CIMEOPEHHS MEXHON02il 8Upob-
HUYmMea sIKicHoi iici, sika 8ionosioac nompebam opzauizmy moounu. Ha cnoscusuomy punxy nio nazeorw «kpabosi
NAnUYKIy NPoOaionb RPOOYKYIio, sIKY 6U2OMOsIsIoms He 3 Kpaodie. Kpabosi nanuuku eupodisitoms 3 cypimi, pubHozo
haputy 00 cxnady sikoeo 6x00amv Oine, 3 HUZLKUM MICIOM JCUPY, M 8CO MIHMAI0, MAKOIC MEXHON02IT 003601510Mb
BUKOPUCTNOBYBAMU 8UOU PUO, OJIA AKUX XAPAKMEPHI MeMHUTL KOLIp M'Sica Mma 8UCOKA JHCUPHICMb. ocenedyei, cmas-
PUo08i, CKyMOpicesi, a maxodic 00 'ekmu cmasKosoi akeaxKyibmypu, 3 000ABAHHIM 6KYCOAPOMAMUYHUX [HEPEOICHMIB
ma cmpyKkmypoymeopiosayis, makux sK: Kpoxmaiv, apomMamuzamopu, 6apenuku. Xapuosi npooykmu nosunui oymu
NPULHAME CROJCUBAYEM 3A80AKU He MITbKU IXHbOMY (DI310102TUHO-00IPYHMOBAHOMY CKAY, ae I iX 8i0nosioHoCmi
OpeaHoNenmuyHUM Kpumepiam. AKicms iMimosarux pubHUX npooyKkmis 3abe3neuye ix KOHKYpeHmoCnpoMOICHICb.
B Vpaini euxopucmaemuca nuzka nopmamusHux 0oKymenmie 0/ KOHMpPONio MexHoN02il, CHONCUBHUX XapaKme-
PpUCmuK ybo2o acopmumenmy. Memoro 0ocniodicents € GU3HAYEHHS OP2AHONENMUYHUX HOPMAMUSHUX NOKAZHUKIG
B06HIWHIN GUTAO0, KOMIP, KOHCUCMEHYIS, GHYMPIWHA CIMPYKMYpa, 3anax Kpabosux NAaiudox 8 acopmumeHmi, 3d
00NOMO2010 CYYACHUX CMAHOAPMHUX MeMOOi8 CeHCOPHO20 aHali3y, AKI 003801AI0Mb YOOCKOHANUMU MEXHOA02TI0
BUPOOHUYMEA | ompumamu npooyKYilo eucokoi skocmi. B pobomi npoeedeno ceHcopra oyinka op2anorenmuy-
HUX Xapakmepucmuk imimoganoi pubnoi npodykyii pisnux 6peHois 3a 00nomocor 6anio802o memooy ma cmeo-
PpeHo ix ceHcoprull npo@ine, 0OpaHo HAUKpawuli 3pazox npooyKyii, nposedeHo Kopenayilo oyiHOK ampudymie
8ioHOCHO yuacHuxig (Assessor Effect), mioie npodykmamu (Product Effect) ma midxc yuacnuxamu ma npooykmamu
(Assessor*Product Interaction). Ilooanbui 0ocniodcents 6 eany3i iMimo8anux puoHuUx npooyKmie nepeddauaioms
VOOCKOHANEHHs. MEeXHONO2I ma ONMUMI3ayilo peyenmyp Kpabosux naiudox, GUKOPUCIANHS HOBUX HAMYPATbHUX
iHepedieHmi6 i NOULYK HOBUX CUPOBUHHUX Odicepen O Yb020 ACOPIMUMEHMY.

Knruosi cnosa: imimosani pubri npooykmu, Kpabosi naiudky, CeHCOPHULL ananis, AKiCmb, OPeaHOLenmuyHi
NOKA3HUKUL.

IHocranoBka nmpodiemMn B 3arajibHOMY BHIJISIZI.
[IpoBinzHa poib y 3M0pOBOMY Xap4yBaHHI HacEJICHHSI
BiIBOAMTHCS PO3POOLI Ta BUITYCKY SIKICHHX Ta Oe3red-
HHUX XapyoBHX MPOAYKTiB. [IIs1 OL[IHKK OpraHojenThy-
HUX SIKICHMX TIOKa3HHKIB IMITOBaHUX PUOHHUX MPOIYK-
TiB BHUKOPUCTAIOTh TPOTPECHBHI METONM CEHCOPHOTO
aHaII3Y, SKi HAJAI0Th MOXJIMBICTH MOKPAIINTH SIKICTH
MPOAYKLII Ta YIOCKOHAJIMTH TEXHOJIOT110 BUPOOHHLITBA.

AHaJi3 oCTaHHIX JOC/TigxkeHb i myOJikamii.
3a3HaueHUM HayKOBHM JOCHIDKEHHSIM HPUCBSIUYCHI
pobotu Oararbox Buenux: Cimaxina [.O. [1]; Park
J. W., Beliveau J. L. [2]; Vidal-Giraud B., Chateau D.
[3]; Jin S. K., Kim I. S., Choi Y. J., Kim B. G., Hur
S. J. [4]; Kouenko O. 1., [TonraBuenko T. B., Conojka
T. M. [5]; ®enopona /I.B. [6]; Tabilo-Munizaga G.,
Barbosa-Canovas G. V. [7]; Hosseini-Shekarabi S. P.
et al. [8]; Majumder A. et al. [9]; Meng L. [10].

®opmyBaHHs wideil crarti. Metoro poboTH
€ IOCIIIPKEHHSI HOPMATUBHUX TIOKA3HHKIB SIKOCTI iMi-
TOBaHUX PUOHKX MPOIYKTIB 3a JOMIOMOTOI0 CYy4YaCHHX
METOJIIB CEHCOPHOTO aHaIi3y.

Bukaaa ocHOBHOro marepiajy J0CJTiTKeHHS.
YKpaiHCBKUH PHUHOK KpaboOBUX MaJIWYOK XapakTe-
PHU3YETHCS. HOBHM €TarioM PO3BUTKY, SIKUH IOB’s13a-
HUH 3 TIEPEX0JIOM CIIOXKUBAYa BiJ MPOAYKIIT HU3BKOT
SIKOCTI, CYMHIBHOTO XIMIYHOTO CKJaay 0 SKIiCHi-
mioro. barbkiBiiyuHa KpaOOBUX MaJU4YoK (KaMaOOKo)
¢ Smonisa. Kamaboko — 11e TpaaumiiHuiA SIITOHCHKUI
NPOIYKT 3 0araToBIKOBOIO iCTOPI€IO Ta KOPUCHA 1kKa
1 mepiia 3rajgka Mpo HBOTO 3YCTPIYAETHCS MaiKe
900 pokiB TOMY, B OMHCI CBSITKOBHX CTpaB OJHi€i
3 TyJsiHb enoxu Xewad Big 1115 poky [11]. Y €Bpomi
LeH MPOJYKT MOYaB CBOO MOJOPOX B KiHI 20 cTo-
nittsi. CBITOBHMH JTlifiepaMyd BHPOOHHIITBA CypiMmi
€ Snonist, CIIA, Asiarceki kpainu. CILIA 3aiimae
TIepIIe MicIie 3 iIHHOBAIi BUPOOHUIITBA MPOIYKITIi 13
cypimi. B Ykpaini puHOK mpomyKiii 3 cypiMi MOKHA
BIIHECTH O MOJIONOTO Ta IWHAMIYHOTO pPHHKY.
MapkeTonoru BiJ3Ha4alOTh HE HACHYEHICTh PUHKY
BITYM3HSHUMH IMITOBaHHMH mponykramu [12].
Brnepmie gana mpomykiiisi yKpaiHCBKOTO BHPOOHHKA
3'sustacs B 2001 porti B micti ImmigiBesk Onechkoi
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obnacti, Tam Oyno moOynoBaHO Tepiinii B YkpaiHi
3aBOJl 3 BUPOOHMIITBA KpaboBux mamnuok — TOB
«AKBaBiT», WIANPUEMCTBO BHITyCTHJIO HA PUHOK
nepury npoaykuito nig TM «Boanwuii ceit» [13].

B rtoproBux Mepexax il Ha3BOKW «KpaOOBI
NaJIMYKK», «M’SICO CHDKHOTO Kpaba» MpoJaroTh
MPOAYKIIIO SIKy BHTOTOBJISIIOTH 30BCIM HE 3 KpaoiB.
VY ckmagi mporo acopTUMEHTY 3a3HadeHO PUOHUMA
¢ap cypimi. Tak sik cypimi He Mae 3anaxy i BUpaxe-
HOTO CMaKy, HOT0 CTajli BUKOPUCTOBYBATH JUIsl iMiTaii
pi3HMX MopenpoayKTiB. [Ipu ibomy nonaBamcs pizHi
Xap4oBi OapBHHMKH, apOMaTH Ta TPaBH, y BHPOOax i3
CypiMi BUKOPHCTOBYBAJIUCS PI3HOMAHITHI HAYMHKH.
Imitanis kpadosux nanudok (IKIT) € oxnHiero 3 mo0Ope
BIZIOMHX 1MiTalili XapuoBUX MPOAYKTIB y cBiTi. Lle
OCHOBHMI TPOAYKT Ha OCHOBiI cypimi. Ha puHKy
3 sBunmcst pisHoManiTHi IKIL, siki iMITYIOTB TEKCTYpy
M’sica KpaOOBOT HIXKKH, 00 IMOKPAIIUTH TEKCTYPY
abo iMmiTyBaTu 30BHILIHIA BHDISA M’sica KpaOOBOi
Hikku. OcranHiM uyacom IKII HartypampbHOrO THITY
MIPOJAETHCS K MPOAYKT PEMiyM-Kiiacy, a TAKOXK Ipo-
IOYKTH 3 JIOIaBaHHSIM M’sica kKpaboBoi HikkH. Cypimi
BUKOPUCTOBYETHCS SIK CUPOBUHA JUISl MPUTOTYBAHHS
LIMPOKOTO ACOPTUMEHTHOTO psAy Xap4yoBOi PHOHOI
MIPOIYKIIT, siKa BiPI3HSIETHCS 32 CKIIA0M 1 CIOCOOOM
00poOKy. Buminsators Taki BHAM pPUOHOI TPOAYKIIi
Ha OCHOBI (hapiry cypimi: 00poOieHa napor («kpa-
00BI maIM4KM», «kpaboBe M'sico»); BapeHa («pHOHI
KYJBbKI); CMaykeHa («KaMabOKo»); TPUIIb («UUKYBa»);
(dopMoBaHa («IIUHKKH KPEBETKW», IIUHKH DPaKiB).
Hamararourch 3HU3UTH cOOIBapTICTh iMiTOBaHOI pHO-
HOI MPOMYKIIii, BAPOOHHWKH 3MIHIOIOTH CKJaj (haprre-
BOI CyMillli, 3HIKYIOUH i1 COPTHICTB 32 PaXyHOK BUKO-
pHUCTaHHS MAJIOI[IHHOT Ta MaJOMIPHOI pUOH, a TAKOXK
HETPAJUIIAHNUX JUIS 1i€1 TEXHOJIOT1i BUAU TEIJIOBOJI-
HUX puO (koporosi Buau pud) [10]. 3a knacuyHOO
TEXHOJIOTI€I0 Y SIKOCTI CHPOBMHHU JJIsl BUPOOHHIITBA
(hapiry cypiMmi CItiji BAKOPHUCTOBYBATH BUKJIFOYHO MiH-
Tai, IKUA XapaKTepU3yeThCsS BUCOKUM BMICTOM OiJiKa
1 HU3bKUM BMIiCTOM JKHPY Ta yTBOPIOE (apIil 3 BUCOKOIO
resieyTBOPIOBANILHOIO 31aTHICTIO [ 14]. Texnomnorii 103-
BOJISIIOTh BUKOPHCTOBYBATH ISl IPUTOTYBaHHS (hapiy
Cypimi He TUNBKM MIHTal, a ¥ BUIU PHO, IS SIKHX
XapakTepHi TEMHHUH KOJNIp M'sica Ta BHCOKa >KUPHICTh
(ocenemiiesi, cTaBpuIOBi, CKyMOpieBi BuIU prod) [9],
a TaKoX O0'€KTH CTaBKOBOI aKBaKyJIBTYpH (KOpPOIIOBi
BUJIU pHO) , 110 TIEBHOIO MIpPOIO CHPUSIE 3HMKECHHIO
3aJIeKHOCTI BiJ| IMIOPTY Ta COOIBapTOCTI TOTOBOTO
nponykry [10]. B Vkpaini 30epiraerbcsi cTilika TeH-
JICHIIISI 3HM)KEHHST 00CATIB BUJIOBY PHOM Ta HEPHOHMX
00’€KTIB MIPOMHUCITY. 3aBISKU YUCICHHUM JIOCIIKCH-
HSIM CTBOPEHO BHCOKOIIPOIAYKTHUBHI MOPOAN KOPOIIa;
pealli3oBaHO TEXHOJIOTIK0 IHTEHCHUBHOTO (OpPETi€BOI-
CTBA, sIKa JIa€ 3MOT'Y OTPUMYBATH TTOHAJ TUCSYY TOHH
(dopeni Ha pik; po3poOJicHI Ta 3alpOBaPKEHI 010J10-
riuHl OCHOBH akiimaru3ailii Oyddano Ta kKaHaJIbHOTO
coMa, IiJIeHraca, BecJioHoca Ta nejsiji. TooTo € criiika
TEHJICHIIIS 10 PO3BUTKY aKBaKyJBTYpH B HAIIOI KpaiHi,
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sIKa MOXe OyTH CHPOBHMHOIO JUIsSi BADOOHUIITBA iMiTO-
BaHOI PUOHOI MPOJYKIIii, 110 MOBHICTIO BIJINOBIIA€E
CY4YaCHHUM CBITOBUM TeHJICHIIIsM [15].

Juist mpuroTyBaHHs cypiMi pulOy OUYMINAIOTH BiJ
HIKIpH, KICTOK, MPOMHBAIOTH HEOAHOPA30BO, I100
YCYHYTH Oy/Ib-SIKM PUOHMH MITMEHT 1 3amax, Micis
YOro peTesNbHO MepeTHparoTh B macTy. Jlogarots apo-
MaTH3aTOPU Ta CMAKOBI J0OABKH, sIKI HaJal0Th CMaK
Ta apoMmar pakononiouux. [lacty hopmyroTs, BapsaTh 1
Hapi3aloTh NIMAaTOYKaMH Pi3HOT popMHU, 110 IMITYIOT
MopenponykTu. Ilicis makyBaHHS MPOAYKT TOAA-
I0Th B Kamepy MOCTIMHMUX KiIiMaTH4HUX ymMoB HPP
JUISL TOCSITHEHHST MIKpOO10JI0TigHOi CTa0IBHOCTI Ta
resieyTBOpeHHs. 1IpofayKT OTpUMYIOTh BUCOKOI SIKO-
CTi Ta TpHUBAJIOro TepMiHy 30epiraHHs. BaximBum
eTarioM y BHPOOHHWITBI CypiMi € IPOMHBKH (apiry.
TpaauiiiHo B SKOCTI MPOMHUBHOI PiINHU BUKOPHUCTO-
BYETHCSI IPiCHA BOJIA, OMHAK PI3HUMU A0 CIIHKCHHSIMHI
3a3HA4YEHO, 110 BUKOPUCTAHHS 3 IIEI0 METOI0 KHCITHX
PO3UMHIB, HAIPUKJIIAJ, OPTAHIYHUX KUCIOT — JINMOH-
HOI Ta stHTapHOi KUCIOT [16], € OLIbII ehEeKTUBHUM.
ABTOpaMu OTpUMaHi MaTeMaTHIHI MOJEII, SIKi aJeK-
BaTHO OMHCYIOTh IPOIEC MPOMHUBKH PUOHUX O1TKO-
BHX Mac aHOJIITaMH y BHOpaHOMY Jiama3oHi Bapiro-
BaHHA (pakTopiB. BeTanoBmeHo, mo mia gac mepmoi
NPOMUBKH HalOiIbIll e(EKTHBHUM € BHKOPHCTAHHS
aHOJITY 3 Tigpomoayaem 6, temneparyporo °5 C, pH
5,5 pu TpuBaniocTi npomuBku 12 xB. [linTBepmxeno
JIOCTATHIO KUIBKICTh TBOKPATHOI MPOMUBKH CHPHHUX
AHOJIITIB y TEXHOJIOT1i puOHMX OITKOBHUX Mac 3 MOi0-
HUAM MapaMeTpamMu. BUTBIIICTh MOCITIHKEHD iMiTaril
kpaboBux mamuiok (IKIT) 3ocepemkxena Ha iHTpe-
JEATaxX Ta po3poOdii crmoco0iB TMOKpAIIEHHS SKO-
CTi IMITOBaHUX TPOXYKTiB. ABTOpH [17] mocmimmimm
nonioHicTs opranoientuku IKIT Ta IKII 3 qomaBan-
HSIM HaTypajbHOTO M’sica Kpaba. JlocmimkeHns Oyino
KOMITJIEKCHE Ta CTOCYBAJIOCS BU3HAYCHHS MIITHOCTI
renmo, Mpodito TEKCTypH, MIKPOCTPYKTYPH, TpO-
(biITI0 IPOIYKTY, 3a1axy 3a JOTIOMOTOIO EJICKTPOHHOTO
HOCY Ta CMaKy — 3a JI0IIOMOI'0I0 €JICKTPOHHOTO SI3UKY.
Pesynbratn 1OCIiKEHB TOKa3aJId CYTTEBI BiIMIHHO-
CTI MDK TpeMiaJbHUMH 3pa3kaMH Ta 3BHYANHUMH
IKTI. BuxkopucTanHs TEXHOIOTIT HAIBHCOKOTO THUCKY
(UHP) sx mMeTomy HETEpPMIYHOTO KOHCEpBYBaHHS,
HaJaJI0 MOKJIUBICTh OTPUMAHHS BUCOKOSKICHHUX 1Mi-
TOBAaHUX PHOHUX MPOAYKTIB [7].

BupoOHUIITBO iMITOBaHMX pPHOHHMX TPOAYKTIB,
KpaOOBHX MaMYOK Ja€ IHUPOKUNA MPOCTIp: I po3-
pOOKM acOpTHMEHTY 30aradeHoro OiuTkamu, BiTami-
HaMH, MIKpOEJIEMEHTaMH 1 XapYOBHMHU BOJIOKHAMH,
OITKOBUM TPOAYKTAMH JUIsl PETYJIIOBaHHS aMiHO-
KHCJIOTHOTO CKJIaay; TaKOXK MOXKJIMBO BUKOPUCTAHHS
MaJIOMIpHOT, HeKOH/IULIIHHOT CUPOBUHM Ta XapuOBHUX
BIJIXO/IiB, MIJIBUIIYE CKOHOMIYHY JOIIBHICTh TEpe-
pOOKHM OyIb-SKUX BUAIB PO Ta MOBHO BHUKOPHCTO-
ByBaTH PHOHY CHPOBHHY; BHUKOPHCTaHHSM HOBHUX
IHTPEIIEHTIB, IO CHPUSIOTH TeICyTBOPEHHIO (apiry
Cypimi, OinbII e()eKTHBHOMY BHAAJICHHIO MIrMEHTIB,
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KHUPY Ta CapKOIUIa3MaTHYHUX O1IKiB 3 (papiry, Takoxk
aKTyaJbHUM € MOIIYK HOBHX CHPOBHHHHX JDKEpe
JUIsl BUpOOHHMITBa cypimi. SIKicTh Ta Oe3Me4HiCTH
Xap4yoBOi MPOIYKIIi € METOIO Oy/b SIKOTO BUPOOHHKA,
TOMY BU3HAUEHHS, NOKPAILEHHS SIKICHUX TOKa3HHKIB,
YAOCKOHAJICHHSI TEXHOJIOT1] BUPOOHUIITBA MPOAYKTIB
3 3aCTOCYBaHHIM MPOTPECUBHUX CEHCOPHUX METOAIB
JIOCITIJDKEHHS € aKTyaIbHUM.

CeHcopHUHl aHaji3 pUOHMX MPOAYKTIB B HALIIH
KpaiHi MpOBOASITH HA IiJICTAaBI HOPMATUBHUX JIOKY-
MEHTIB, Y SIKHX BU3HaY€HA METOJIOJIOTIsS AISUIbHOCTI:

— JCTY 332696 Puba, mopchki 0e3xpeOeTHi,
BOJIOPOCTI Ta MPOAYKTH iX mepepoOnenHs. Tepminu
Ta BU3HAYCHHS,

— ACTY 8451:2015 Puba Ta puOHI MpOLyKTH.
Mertoau BU3HAYECHHSI OPraHOJICNTHYHHUX [TOKA3HHKIB;

— JACTY 5097:2008 Ipoxykiis i3 cypimi iMiTo-
BaHa. TexHiYHi yMOBH.

— JACTY 150 6658:2005 [locmimkeHHs] CEHCOPHE.
Mertopooris. 3araanHi HACTAHOBH,

— JCTY EN ISO/IEC 17025:2019 3aransmi
BUMOTH JI0 KOMIIETEHTHOCTI  BHITPOOYBaJIbHUX
ta KamiOpyBampHux naboparopii (EN ISO/IEC
17025:2017, IDT; ISO/IEC 17025:2017, IDT);

— Hacranosa 15.2-37-81:2006 ITopsanox peectpa-
1ii pe3ynpTaTiB KOHTPOJIO BUPOOHWUITBA Ta BHIIPO-
OyBaHb TPOAYKLIl 3 pUOM Ta IHIINX BOTHHUX >KUBUX
pecypciB Ha MiANPUEMCTBAX Ta CyAHAX;

— ISO 8586: «Sensory analysis — General
guidelines for the selection, training and monitoring
of selected assessors and expert sensory assessorsy»;

— ISO 3972-2014 OpraHonenTuuHUl aHai3.
Mertonosoris. MeTon A0CiPKEHHS 4y TNIUBOCTI CMaKy.

Hnst pocnimkenHs Oyno oOpaHo 4 3pa3ku Kpa-
0OBUX MAJMYOK HACTYIHHX TOPrOBEIBHHX MAapoK:
TM «Vici» JlutBa, TM «Aqva vitay VYkpaina, TM
«Bonmumit  cBiT» VYkpaina, TM «AAMipaibChKi»
JIutsa. [lo ydacTi y aerycraii Oyio 3aiy4eHo 5 ekc-
NepTiB. YYaCHUKH CEHCOPHOIO aHali3y 3aloBHIO-
BaJIM aHKETH JISi KOXXHOTO BHUJY IMPOIYKTIB Pi3HUX
TOPTOBEIBHUX MapoK. JlJsl OLIHKM KO’KHOTO OpraHo-
JISHITHYHOTO TOKAa3HUKA — 30BHIIIHIA BUIIIS, KOJIp,
KOHCHCTEHIIis, BHYTPIIIHS CTPYKTypa, 3amax, CMak
BUKOPHCTOBYBAJIM 5-TH 0anoBy cuctemy. Bci ankern
CEHCOPHOro aHaiizy Oyjlo oOpoOJIeHO i BH3HAYCHO

cepe/iHi MOKa3HUKU JJISl KO)KHOTO BHPOOHHMKA IPO-
nykuii. PaxyHKu cepeiHiX 3HaYeHb 1 paH)KyBaHHS
BUPOOHUKIB 32 KpallUMH OPTaHOJIENTHYHUMH TTOKa3-
HMKaMH HaBeJeHo B Tali. 1.

3a JaHUMH OTPUMaHMX Pe3yJbTaTiB OyiH MoOyHo-
BaHI MEJIFOCTKOBI JliarpaMu Jijisi KOYKHOTO JIOCJIiTHOTO
3paska. [liarpamu posraniyBajiv Ha OJHIHM IUIOIIMHI
JUTSl HAOYHOCTI TIOPiBHSHHS (puc. 1).

—TM «Vici» 137
30BHILUHIN BUAAA,

—TM «Aqva vita»

377
3anax Konip

TM «Boaumnii
cBiT) 488
™

«AMipabChKi»
599

Cmak N \/) KoHcucTeHuis

BHyTpiwHa
CTpyKTYpa

Puc. 1. [TesntocTroBi giarpamu
JUIAL SIKICHMX XapaKTepPUCTHK KPAaOOBUX MATUYOK
Pi3HUX BHPOOHUKIB

Sk BuaHO 3 puc. | HalripiI MOKa3HUKH Yy 3pa3ka
TM «Aqva vitay, e KOHCHCTEHIIisl Ta CMaK CKJIaJlae
3,2 ta 3,4 6anu. A Halikpalili TOKa3HUKH y 3pa3Ka Top-
roBoi Mapku TM «BopHuii CBiTY, y SKOTO BiJIOBIIHI
MOKa3HUKHK Habpau o 4,4 6anu. 3a cepegHiM Oanom
HaWTripmMM 3pa3koM BUSIBHBCS 3pa3ok TM «Aqva
vitay 377, Ha Tperbomy Miclli TM «AnmipanbehKix»
599, na npyromy TM «Vici» 137, naiikpamuii 3pa-
30k — TM «Bonnuii cBit» 488.

3MIACHUMO IIBUJKWAN OIS 3arajibHOI MPOJIYyK-
THUBHOCTI IMaHei 3a J0MOMOT0r0 2-(aKTOPHOTO JTUC-
MEPCIHHOTO aHaIi3y JIJIs IBOX TIOBTOPEHb (puc. 2).

Ha puc. 2 300paeHO KOpEJIALito OI[iHOK aTpuoy-
TiB BigHOCHO y4acHHKIB (Assessor Effect), mix mpo-
nykramu (Product Effect) Ta Mixk yyacHiKaMu Ta npo-
nykramu (Assessor*Product Interaction). ATpuOyTH,
SIKI HE TI03HAYeHI CIpUM MarOTh PIBHY CTaHIApTHY
OJIMHUIIIO BiIXWJICHHS Ta € TAKHUMH, IO KOPEIIOIOTh
y nocnimkenti (p<0,05). Anani3 puc. 2 nokasye, 1110
MIX yYaCHUKaMU € J1oOpa KOpEJsiisl MO0 30BHIIII-
HBOTO BUIISLY, KOJILOPY, KOHCHCTEHIIii, BHYTPIIIHBOT

Tabmns 1
Pe3y.]'leaTI/I OIIiHKH Ta 06p06KH OPraHoJenTUIHUX NOKA3HHUKIB 32 0aJ10BUM METOAOM
OpranonenTHYHi HOKA3HMKH TM «Vicix 137 ™ «A;(%\;a vitay | TM «Boilélslzm CBIiT» ™ «Azu\;lgpga.m,u,m»
30BHILIHII BUIIIS 4 3,6 4.2 4.4
Koumip 42 42 4,6 4
Koncucrentiis 4.8 32 4.4 29
BHyTpimHs cTpykTypa 4,4 3.4 5 3,5
Cmak 4.4 3,4 4.4 4,6
3amax 4,2 3,8 4,6 44
CepeiHe 3HAYCHHS 4,33 3,60 4,53 3,97
PamxyBaHHsI 2 4 1 3
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Puc. 2. PesyabTaTu ABoakTOpHOro Aucnepciiinoro anamaisy (2-way ANOVA)

Puc. 3. PesyabraTu npo¢inbHol oiHKH KOHCeHcycy BUIIPOOyBaviB

CTPYKTYpH, 3alaxy, CMaKy; MiX MpPOIyKTaMu Jo0pa
KOPEJIAIIIS MO0 30BHINTHLOTO BUTTISITY, KOHCHCTEH-
1ii, BHYTPIIIHBOI CTPYKTYpH Ta CMaKy; KOPEeIsLis
OIIIHOK MIDK YYaCHMKaMH Ta NPOIyKTamMH a00pa
100 KOIBOPY.

IHTEHCUBHICTE KOXKHOI XapaKTePUCTUKH TIPE-
CTaBJIEHO JOBXHHOIO JIIHINH Ha 0CAX

Taxo, oTpuMany iHpOpMAaIito y KaTeropii ogHo-
BapiaHTHOTO MeTomy (puc. 3).

IIpodinpHa nmingHkKa Hamae iHOpMAILIO PO
Y3TOJDKEHICTh Ta KOHCEHCYC TIaHeNl YYaCHUKIB,
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a TaKoXX 1HAWBIyalibHE paH)KyBaHHS BHOIPKH MO0
KO)KHOTO 3 JIOCHI/DKYBAaHHUX ITOKA3HUKIB SKOCTI.
Haii6inpmma y3romkeHicTh JyMOK BUIPOOyBadiB CII0-
CTEepIraeThcs BIAHOCHO BHYTPINIHBOI CTPYKTYPH Kpa-
OOBHX IMATUIOK.

¥V kareropii CONSENSUS — Principal Component
Analysis (PCA) Oyno mpoanHai3oBaHO pPi3HI THITH
KOHCEHCYCY (CepemHe cepell OIiHIOBAYiB 1 perurika-
TiB, crangaptuzoBane, STATIS). PCA-kapra moka3sye
KOPEJIAIIII0 MTOKA3HUKIB Ta 3pa3KiB MiXK co00t0 (puc.
4). YUnm Omroxdi aTpuOy T a00 3pa3ku OIUH 3 OTHUM,
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Puc. 4. Kopeasinis neckpuntopis Ta 3pa3kiB Mixk co6010

TUM O1JTbIIIa TO3UTHBHA KOPEJIALisl, | HABIIAKW. AHAII3
KopeIsmii 3pa3kiB HA0YHO JEMOHCTpPY€E BiAMIHHICTD
3pa3KkiB 3a neckpunropamu. Bimmamenicts 377 Ta
599 3pa3kiB CBITYHATH NPO TEPEBAKAHHS HU3BKHUX
OIIIHOK TpY BU3HAYEHHI SKOCTI JTOCTITHIX 3pa3KiB.

BucHoBku i3 3a3HauyeHUX TmpodaeM i mep-
CMEKTUBH TMOJAJIBIIMX JOCTIKeHb Y MOJAHOMY
HanpsaMmi. B pe3ynbrari gocuimkeHb SKOCTI Kpabo-
BHX TMAJMYOK METOJOM CEHCOPHOTO aHali3y MO)KHA
3poOWTH HACTYITHI BUCHOBKH:

— 00paHO 1T JMOCHIDKCHHS 4 3pa3Kul TPOIyK-
1ii HACTYITHUX TOPTOBMX MapoK Ta BHUPoOHHKIB: TM
«Vici» Jlutea, TM «Aqva vitay Ykpaina, TM «Boannit
cBi™ Ykpaina, TM «Anmipansceki» JIuTsa;

— sl 00’ €KTUBHOT KOMITJIEKCHOI OIIIHKH Opra-
HOJIENTHYHUX TTOKAa3HUKIB 30BHIIIHBOTO BUIIIALTY,
KOJIbOPY, KOHCHCTEHIIi, BHYTPIIIHBOI CTPYKTYpH,
3araxy, cMaKky imiToBaHoi puOHOi mpoaykmii 3a JJCTY
5097:2008 3acTocyBanu MpoQiIbHIN OaTOBHI METOL
CEHCOPHOTO aHaJ3Y;

— HaKpari opraHoJIeTUIHI TOKa3HUKH Y 3pa3Ky
KpaboBHX TANIWYOK TOproBoi Mapku TM «Bomamii
CBIT», y SKOTO COKOBHTA, MpPYyKHAa KOHCHCTEHIIiS,
CMaK 1 3amax BiJTIIOBiTae cMaky M’ sica Kpada, TaJTnIKH
MalOTh 3pi3H PiBHI, TOBEPXHS YHCTA, IHIAMBIAyaIbHA

000JT0HKa 3 TIOJIIMEPHOT TUTIBKH 0€3 TOITKOIKEHb Ta
BOJIOTH, TJTACTMHYATa CTPYKTypa; Ha APYTOMY MICIT
TM «Vici», Ha TpetboMmy — TM «AamipanbCbKi»,
OCTaHHE MiCIle Mae 3pa3oK ToproBoi Mapku TM
«Aqva vitay, 1e KOHCHUCTEHITiS JaMKa, CMaK HE Mae
BHPAXCHOTO CMaKy M’sica Kpaba;

— 3OIHCHEHO KOPEJIIiI0 OIIHOK aTpuOyTiB Bif-
HOCHO yuacHUKIB (Assessor Effect), mix mpogykramu
(Product Effect) Ta Mi>k yq9acHUKaMH Ta MIPOAYKTaMHU
(Assessor*Product Interaction), MiX yYacHHKaMH
€ no0Opa KOpeysIlis MIoA0 30BHINTHHOTO BUITIINY,
KOJIbOPY, KOHCHCTEHINI, BHYTPIIIHBOI CTPYKTYpPH,
3amaxy Ta CMaKy; MDK TpOmyKTaMHu Jo0pa Kope-
TSI OO0 30BHIMTHBOTO BUIVISY, KOHCHUCTEHITIT,
BHYTPINIHBOI CTPYKTYpH 3amaxy Ta CMaKy; KOpels-
ITis OIIHOK MK yY9aCHHKAMH Ta TMPOXyKTaMu mo0pa
I0/I0 KOJIBOPY.

IlepciekTrBr TOAANBIIMX TOCHIHKEHb Y TIOAA-
HOMY HAIpsIMi: yIOCKOHAJICHHS TEXHOIOT11 KpaboBUX
MaJIAY0K, SKE TIOB’S3aHO 3 BHKOPHUCTAHHSIM HOBHX
HaTypaJIbHUX IHTPEIIEHTIB IS MPOAYKTY, IO CIIPH-
SIFOTh TEJICYTBOPEHHIO (hapIry CypiMmi, ONTHMI3aIlis
perenTyp, TaKOXK aKTyaJTbHUM € MOITYK HOBHX CHPO-
BUHHHX JDKEPEIT IS BUPOOHHIITBA IMITOBAaHUX pUO-
HUX TIPOIYKTIB.
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University of Technology). Methodology of sensory analysis in researching the quality of imitated fish products

Abstract. The concept of state policy of our country in the field of nutrition defines: the goal, principles, mechanisms
for implementing measures aimed at resolving issues of harmonization and providing the population with products
balanced in amino acid and fatty acid composition, creation of technologies for the production of high-quality food
that meets the needs of the human body. On the consumer market, products that are not made from crabs are sold
under the name "crab sticks". Crab sticks are made from surimi, a fish mince that includes white, low-fat pollock
meat, and technologies also allow the use of fish species that are characterized by dark meat color and high fat
content: herring, horse mackerel, mackerel, as well as objects of pond aquaculture, with the addition of flavoring
ingredients and structure-forming agents, such as: starch, flavorings, dyes. Food products must be accepted by the
consumer due to not only their physiologically justified composition, but also their compliance with organoleptic
criteria. The quality of simulated fish products ensures their competitiveness. In Ukraine, a number of regulatory
documents are used to control technologies and consumer characteristics of this assortment. The purpose of the
study is to determine the organoleptic regulatory indicators of appearance, color, consistency, internal structure,
smell of crab sticks in the assortment, using modern standard methods of sensory analysis, which allow improving
the production technology and obtaining high-quality products. The work carried out a sensory assessment of the
organoleptic characteristics of simulated fish products of different brands using the scoring method and created their
sensory profile, selected the best product sample, and correlated attribute assessments with participants (Assessor
Effect), between products (Product Effect), and between participants and products (Assessor*Product Interaction).
Further research in the field of simulated fish products involves improving technologies and optimizing crab stick
recipes, using new natural ingredients, and searching for new raw material sources for this assortment.

Key words: simulated fish products, crab sticks, sensory analysis, quality, organoleptic indicators.
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TEXHOJIOI'TSA BUTOTOBJIEHHSA MSACHUX HAITIIBOPABPUKATIB
HA OCHOBI IEPEIIEJIUHOI'O M’ACA

M. M. CAMUIMK, noxTop TeXHIYHUX HAYK, Ipodecop;

B. M. BACUJIbEB, acmipant
(CyMchbKwii HAITIOHATILHUN arpapHAN YHIBEPCUTET)

Anomauia. Cexmop 3aMOpPOACEHUX M ACHUX HANIBHAOPUKAMIE XapaKmepu3yemuvcsa NOMIMHUM 3POCMANHAM NO-
NUNY, 20J106HUM YUHOM 3A8OSAKU 3PYUHOCMI MA PISHOMAHIMHOCMI, AKI 8iH nponoHye cnoxcusadam. OcKinbKu cno-
cib ocummsi cmae 0e0ani WeUOUUM, NPUBADIUBICMb WEUOKUX Y NPUSOMYBANHI 8Upo0dis € Hezanepeunol. Memoio
0aH020 OOCTIOJNCEHHS € PO3POOKA peyenmypu ma mexHono2ii 6UeOMosieHHs NeTbMEeHI8 i3 BUKOPUCIAHHAM M acd
nepenena. Ilepenenune m'saco € saxciugum oxcepenom Oinka 3 eapHum npoginem aminoxuciom. Bono mae ucoxy
OioN0TUHY YIHHICTb 3A680AKU CNIBGIOHOUEHHIO MIXC 3AMIHHUMU MA HE3AMIHHUMU aMinokuciomamu. Kovniexcune
BUKOPUCTNAHHSL M SICHOI CUPOBUHU CRPUSE NIOGUYEHHIO eeKmUSHOCII upobHuymea. JKup i wmamouku wKipku
NOKPAWYIOMb CMAK Ma COKOSUMICHb Gaputy, a 8iON08IOHO [ Hanighabpukamis, 6UCOMOGIEHUX HA 1020 OCHOBI. 3a-
NPONOHOBAHO peyenmypy neivmenie Ha ocnosi m’saca (70%) ma wxipok (30%) nepenena. Kpim nempaouyiiinoi cu-
POBUHU 0151 6U2OMOBTIEHHA hapuly y peyenmypy micma 0Jis Haniehaopukamis OVio 66e0eHO NIOCUPHY CUPOBAKY.
L]e ooszsonuno suxmowumu iz peyenmypu 600y, ciib ma yykop. Kpim exonomiunoi ma exonociunoi epexmuenocmi,
BUKOPUCTAHHS CUPOBAMKU NIOGUWYE DIONO0STUHY YIHHICMb MICMA 3a PAXYHOK 30a2ayueHHs 1aKmyn0301i0, OLiKamu,
MinepanvHumu pevosunamu ma eimaminamu (epynu B, E, C), a makooic, nokpawye 1i02o opeanonrenmuuni e1acmu-
eocmi ma cmpykmypy. Po3pobneno mexnonoziuny cxemy ueomoegnenns nanispabpuxamie (nenvmenis) iz nempa-
ouyitinoi cuposunu (m’sica nepenena ma cupogamu). Ompumanuil naniegpadbpuxam (nenvmeni) 3a 06ion02IYHOIO
YIHHICTIO Nepesanicac anaioeu, 8Uc0MOoGIeHi i3 M’ ca KypKuU 3a paxyHoK euujoi oionoziunoi yinnocmi m’sca. Ile
003601UMb POSUWUPUMU ACOPMUMENI KOPUCHUX NPOOYKMIE UBUOKO20 NPUSOMYBAHHS, SKI MONCHA BUKOPUCTOB)-

samu 01151 QlEMUUHO20 XAPUYBAHHAL.

Knrouosi cnosa: m’sico nepenena, cuposamxa, nenvbmeti, 0ionoeiuna YyiHHicmy, diemuyne XapiyeanHs.

IMocranoBKa nNpod/1eMH B 3arajibHOMY BHIVISI/I.
O4YeBUIHUMU TIepeBaraMu cepe IHITUX BUIIB M’ sC-
HO1 CHPOBHHH € TICPETIIKH 3aBISKH iXHii O1070TIgHIH
LIHHOCTI, PaHHINA 3PUTOCTi, MIBHIKOMY >XHTTEBOMY
LUKy, HU3bKi COOIBApTOCTi, HU3BKIH CXHIBHOCTI
710 3aXBOpIOBaHb. He3Baxkaroun Ha Mary Macy TyIIOK
MEPEeniyioK, iXHE M'SICO KOPUCTYETHCS IIUPOKHM
MOMIUTOM Y BCbOMY CBITi.

CrnoxuBanHst M'sica ieperniena (Coturnix coturnix)
MIOCTYTIOBO 3pOCTAE MPOTATOM OCTaHHIX AECATHIIITH,
X04ya MOro CHOXKHMBAKOTh MEHILE, ITOPIBHSIHO 3 Kypsi-
quM Ta iHguIEM [1]. TlepemenuHe M'ssco CTaHOBUTH
mumre 0,8% Bij 3arajabHOl KUIBKOCTI M’sica MTHIIL.
Binpiricts mepeninok Bupouryersest B Kurai, 3 pis-
HeMm BHpoOHHMITBA MoHan 80%. Y €Bporeiicbkomy
Co1o3i, Jie BUPOOHUIITBO IIOTO BUIY OYJIO 3arpo-
BakeHO B 1950-x pokax, BHPOOJSIETHCS MOHA
100 minpiioHiB nepenisiok [2]. 3a OiHKaMH, IOPOKY
y CBiTi BupoIyeThes 1,4 Minbsipaa neperiiok [2].

30UIbIIEHHsT BAPOOHUIITBA TIEPEMIOK IPYHTYEThCS
Ha BICOKHX TEMITaX POCTY, CTIHKOCTI /10 XBOpOO, H0Opiit
aJanTarii, HeBeJIMKUX PO3Mipax Ta HU3BKHUX 1HBECTH-
LiIHKX Ta yTPpUMYBAIBHHUX BUTparax [3]. Bupobuunrso
NITHII BBAKAETHCS OJIHIEIO 3 IEPCIIEKTUBHUX MOKITUBO-
CTEU JUIs MOCATHEHHS CTaJIOro Ta IIBUAKOTO BUPOOHU-
LITBAa BUCOKOSIKICHOTO OlJIKa, 00 KMHYTH BUKIIUK 3pO-
CTa0YOMY IOIUTY Ha TBAPHUHHUIL OLITOK.

Ionpy Bei oueBnHI IepeBarn Ha yKpaiHChKOMY
PHHKY T0/i0Ha MPOYKILis B Xap4yOBii raysi ZOCHTE
oOmexkeHa. Hu3bKMH piBEHb CIIOXKHBAHHS M’sca
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niepenesiB MoB’sI3aHNiH, TOJIOBHUM YHWHOM, 3 BIJICYT-
HICTIO Tpaauliil X NPUTOTYBaHHS Ta IMEPEPOOKH.
[IpakT4HO BiZICyTHI IPOAYKTH BUTOTOBJIEHI 13 M sica
nepeneniB. ToMy akTyalbHHUM € PO3pOOKa TEXHOIO-
Tili BUTOTOBIICHHS HarmiBpaOpHKaTiB Ha OCHOBI Tepe-
MIEJINHOTO M’sca.

AHagi3 ocTaHHiIX docCimKeHb i myOmikamiii.
Ilepenenae M'icO BH3HAHO KOPUCHHUM 3aBISKU
BHUCOKOMY BMICTy OiJIka, HU3bKOMY PiBHIO KHpY Ta
XONIeCTEPUHY, MPOQLITIO KUPHUX KHCIOT Ta BMICTY
BITAMIHIB (IIIPHIOKCHHY, HIalIWHY, TiaMiHy, TaHTOTe-
HOBOI KUCIIOTH Ta pubodmaBiny) i MiHepamiB (Mifi,
3aJ1i3a, Mapraiio Ta HMHKY) [4].

Horo Takox BBa)KaroThb aJbTEPHATUBHUM JKepe-
JIoM OUIKa IS CIIOKHMBAaHHS JIIOJUHOIO, OCOOIMBO
B KpaiHax, mo po3BuBarOThCA [S]. OkpiM CBOET eKo-
HOMIYHOI BHTITHOCTI, M'SICHI TIPOAYKTH 3 MEPETEITiB
HaOyBarOTh MOIYJISPHOCTI SIK Aeikarecu [6].

[opiBHsIBHI  JAOCHIDKEHHS  (DI3MKO-XIMIYHUX
XapaKTepUCTHK M'sica, OTPUMAHOTO BiJl TMEPEMiNoK,
OpoiJIepHHX KypyaT Ta Ka40K, IiATBEPIUIIH, IO M'SICO
nepeniJIOK MaJIo HAWHWKYY KaJOpiHHICTh Ta HalBU-
muii piBeHb Oinka. Kpim TOro, BOHO € HEKHPHHM,
Ma€ HU3BKHH PIBCHb XONICCTCPUHY, MICTHTH JIHO-
JIeBy KHCJIOTY, BiTaMiH{, aHTHOKCUJAHTH, OMera-6 Ta
omera-3 MoiHeHACHYCHI KUPHI KUCITOTH [7].

[[omenHe cnoXKWBaHHS 2 TEPEMiIOK 3abe3rnedye
Oprasi3m JironuHu 27—28 T O1JKa, 1110 CTaHOBUTH 11 T
HE3aMIHHUX aMiHOKHCIOT. Takuil OKa3HUK MOKpH-
Bae 40% moTpeOu JIFOUHH B OUIKY 1 € CKBIBaJICHTHUM
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cnokuBanHio 125-130 r uucroro m'sica. Kpim Toro,
BOHHM  3aJI0BOIBHAIOTE 1000By 1OTpedy IOAMHH
B JIi3HHI, JICWIMHI, (eHinananiti, THPO3HHI Ta BalliHi,
sKa 3alleKHUTh BiJ BIKY, (i3ionori4Horo crady Ta
(hizmunoi akTHBHOCTI [3].

M'sico MexaHiuHOi OOBaJKM NTHULI 3HAXOAUThH
3aCTOCYBaHHS B PI3HUX M'ACHUX MPOAYKTaxX 1 4acTo
BUKOPHCTOBYETHCSI Y BUPOOHUIITBI CIYEHUX M'SICHUX
BUpPOOIB, 30KpeMa B eMyJbIOBaHUX KoBOacax, 3aB-
JISIKU CBOTH JIpiOHIN KOHCUCTEHIIIT Ta BiJHOCHO HU3b-
Kiit BaptocrTi [8].

Xoua pO3BEICHHS MEPeniioKk Oylno MIHUPOKO
BHBYCHO, JIOCHIJKEHHS SKOCTI MepepoOIeHuX Tpo-
IOYKTiB, BUTOTOBJICHUX 3 M'siCa IEPENiJoK, 3aJulla-
I0THCSI OOMEKEHUMU.

Y nmesakux MOCTIIHKEHHSX TITOBIIOMIISIIOCS TIPO
BUKOPUCTAHHS M'ica TEpEemiIoK pydHOoi O0OBaJKh
y BHPOOHHUITBI PECTPYKTYPU30BAHUX TPOAYKTIB,
Takux sk koBOacu [9], marercu [10], ppukanenvku
[11], koBOacku cHimaHkoBi [12].

OcTaHHIM YacoM 3HA4YHOI MOMYJSPHOCTI cepen
CHOKMBa4iB HaOyBalOThb M’sICHI HamiBhaOpHKaTH.
3o0kpema, TiCTOBI M’sICHI HamiBGaOpUKaTH MOIYISpHI
4epe3 CBOK) CHTHICTh, IIBMAKICTh IPUTOTYBAHHS Ta
YHIBEpCAJBHICTD. [X JFOOIATH 32 CMak, MPOCTOTY Ta
MOXKJTUBICTh IIBHAKOTO TIPUTOTYBAaHHS, OCOOJIHUBO
B XOJIOJIHY TIOPY POKY.

®opmyBaHHsa uijeil crarri. Meroro maHorO
JOCHIKEHHST € po3po0Ka pelenTypu Ta TEXHOJOTil
BUTOTOBJICHHSI TIEJIbMEHIB i3 BUKOPUCTAHHSIM M’sica
nepenena. Lle 103BONUTH PO3MIMPUTH aCOPTHMEHT
KOPUCHMX M SICHUX HamiB(haOpuKaTiB, SKi MOXKHA
BHUKOPHCTOBYBAaTH Y AI€THYHOMY XapuyBaHHi.

Jist JOCSATHEHHS TOCTaBIeHOI MeTH C(OPMOBAHO
HACTYTIHI 3aBIaHHS TOCTiKCHHS:

1. Po3poOHTH yIOCKOHATIEHY pelenTypy MeiabMe-
HIB 13 M’SICOM Tieperena;

2.Po3po0uTH TEXHONOTIUHY CXEMY BUTOTOBJICHHS
MIeIBbMEHIB 13 M SICOM TIeperiena.

Buxiax ocHoBHOro marepiaay X0CITiKeHHs.
IIpesmeToM 1aHOro OCIIKEHHs OyiH TYIIKH Iepe-
neniB, npuadani Ha puHKy M. CyMH, Ta TeIbMEHi.
Oo6BaroBaHHs M’sica Ta (HOPMyBaHHS BHPOOIB 31iii-
CHIOBaJIM BpyuHy. Perientypa HamiBdaOpukaris npe-
cTaplieHa B Ta0mui 1.

[pencrarneny peuentypy Oyio chopMoBaHO
LOUISIXOM  PSAY EeKCIIEPUMEHTAJIbHUX JOCIIJKEHb,
SIK1 TIOJISITaM y BU3HAYEHHI ONTHMAbHOI KUTBKOCTI
LIKIPKHY Ta MiAMKIPHOTO KUPY Y (hapiii Ta CHpOBaTKH
y TicTi. OcoONMBICTIO 3aIPOTIOHOBAHOI PEIENTypH
€ 3aMiHa BOOW Ha TIJCHUPHY cHpOBaTKy. Jlis 3MeH-
LIEHHS! 3a0pyQHEHHS HABKOJMIIHBOIO CEpelOBHIIA
BKpal BaKJINBO BHU3HAUNTH C€(PEKTUBHI IMIXOAH IO
MOBHOTO BHUKOPUCTAaHHS (DYHKIIIOHATBHUX KOMIIO-
HEHTIB CHUPOBATKHW, HANpUKJIaa, JUisi BUPOOHMIITBA
MIPOIYKTiB 3 BUCOKOIO JIOJITAHOIO BAPTICTIO.

CupoBatka — 1€ piAKUHA MOOIYHUH TNPOAYKT,
IO YTBOPIOETBbCSA TMiJ Yac BHUPOOHUUTBA CHDY.
Bona MicTuTh ONW3BKO TONOBHHH BCIX TBEPAMX
PEUOBHMH, IO MICTATBCA B HE30MpaHOMY MOJIOLI
[13]. CrioxkuBaHHS CHpPOBAaTKH MOXKE BIUTMBATH Ha

Taomusg 1
PenenTtypa nmeibMeHiB i3 M’sicoM mepeniiku

HaiiMeHyBaHHSI CHPOBHHU KinbkicTs cupoBuHH, T

Dapi
dine nepenena 247
LKipK# i3 MADIKIPHUAM KHPOM 106
Hubysns ounieHa 80
Cinp 5
IMepets YopHUI MeTICHUI 2
Ticto
BoporHo nmeHnyHe BUIOTO 360
TaTyHKY
CupoBarka miJicupHa 200
Pazom 1000

TKaHUHHUA MeTa0oIi3M, TMOB'SI3aHUN 3 PEryIIie0
JKUPIB Ta 3MiHAMHU y NUTYHKOBO-KHIIIKOBOMY TPAaKTi,
BKJIFOUAIOYM 3MIiHHM TOPMOHIB HacHYeHHsS, OIIKiB
TPAHCTIOPTY TOXKUBHUX PEYOBHH, IPOHUKHOCTI
KHIIICYHUKA Ta 3MIHU KHAIITKOBOI MikpooOiotu [14].

CupoBarka y TICTi € 4yIOBOIO allbTEPHATHBOIO
BOJli, HAJIAKOYHU TICTY OUIBIII HACHYCHUH CMaK Ta apo-
MaT, & TAKOXK MOKPAILY€e HOro CTPYKTypy.

Cuposarka MICTUTh JIAKTO3y, BiTaMiHU rpymnu
B, E, C Ta MiHepanbHi pedyoBHHH, IO POOUTH TICTO
OLITBII TOXXKUBHUM. MOITIOYHA KUCIIOTA, 10 MICTHTHCS
B CHPOBATIN, CIPHSIE Kpamliil eIacTHIHOCTI TiCTa,
pobmstam fioro Oinmbmr HixkEUM. KpiM TOTO, TicTO Mae
MIPUEMHUM, 3J7€rKa KHCIYBaTUH CMaK, SIKMM MOXe
HaraJlyBaTi KapaMmeinbHUH.

BuxopucTaHHs CHUpOBaTKM MOXE 3MEHIIUTH
BUTpPATH Ha BUPOOHUIITBO, OCKUJIbKH BOHA € BiJIXOJIOM
BUPOOHUIITBA CUPY. EKOJOTIYHOIO TIepeBaror BUKO-
PHUCTaHHS CHUPOBATKM € Te, L0 II¢ JO3BOJIE 3MEH-
[IUTU KUIBKICTHh BIAXOAIB Ta 3MEHIIUTHA HETaTUBHUMI
BILIMB Ha HABKOJIMIITHE CEPEIOBHIIIE.

TexHoMOTiYHA CXeMa BUPOOHHUIITBA TIEIIEMEHIB Ha
OCHOBI TIEPETIeITMHOTO M’ sica MpecTaBlIeHa Ha prc. 1.

. OOBaJtOBaHHS i Bupobuuurso
Tywka nepeninku Kicmxu P T8O,
TYIIKK CYNOBHX HAabOpiB
Cuposamka Cneyii  Cinb
[MoppibHeHHs |
IMacrepusaris ¥ IpocitoBanns
| IpuroryBauus dapury Huﬁ{”ﬂ
OX0I0KEHHS
O0unILEHHS
IMpuroryBanHs Ticra
bopowno
| ®DopMyBaHHS MEJIBMEHIB
| IpociroBanHs ¥
| 3aMOpOXKyBaHHS |
y
| ITakyBaHHs |
| 30epiraHHs |

Puc. 1. TexHojioriuna cxeMa BUTOTOBJIEHHS
neJbMeHiB i3 M’ sicoM mepemneJia
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3a 1i€10 TEXHOJOTIEI0 Al MPUTOTYBaHHS (apiry
MIPOTIOHYETHCST BUKOPHCTOBYBaTH (ifie mepenena
Ta HOro MKIipKy, U0 MO3UTHBHO BIUIUBAE HA CTPYK-
TYpPHO-MEXaHIuHI Ta BOJIOTO3B’SI3yI04i BIACTHBOCTI.
[lepen 3amimryBaHHSIM TicTa CHPOBATKY HEOOXiJTHO
nactepusyBaTd Opu Temmeparypi 65°C+5 mpors-
roM 5 XBHJIMH, a TIOTIM OXOJIOAWTH A0 TEMIEpaTypH
30°C45. Ockinbky cHpOBaTKa Ma€e SCKpaBoO BHpaKe-
HUI CMakK, [pHU MPHUTOTYBaHHI TiCTa HE PEKOMEHIY-
€TbCSl BUKOPHCTOBYBAaTH CilIb Ta IyKOp, Ha BiAMIiHY
Big TpaauuiiiHoi penentypu. ®opmyBaHHS BHpO-
0iB MOKHA 3/IHCHIOBAaTH SIK BPY4YHY, TaK 1 3a JIOMO-
MOTOIO aBTOMATy JUIsl BHTOTOBJICHHS IIEIbMEHIB.
[oToBi BUpPOOM 3aMOpPOXKYIOTHCSI MPH TEMIIEparypi
-30°C+£5 Ta makyroThes. 30epiraru ix MokHa Bif 3 110
6 micsuiB mpu Temmeparypi -18... -12°C.
BucnoBku i3 3a3HavyeHux mnpodJjem i mep-
CHEKTHBH TMOJAJBIINX TOCHIIKEHb Y NMOTAHOMY
Hanpsimi. Po3po0nieHo perentypy Ta yIoCKOHAJIECHY

TEXHOJIOT1}0 BUTOTOBJICHHSI TIeJIbMeHIB. OCOOIUBICTIO
3aIpOIMOHOBAHOI PEICTITYPH € BUKOPUCTAHHS IT1JICUP-
HOT CHpOBATKH JIsl BUTOTOBJIEHHS TicTa. CUpOBaTKa,
SIKY 3aIPOTIOHOBAHO BUKOPUCTOBYBATH JJIsl BUPOOHU-
IITBA [IEJIBMEHIB € IIIHHUM JIKEPEJIOM O1JIKIB, JTAKTO3U
Ta MiHEpaJbHUX PEUOBUH, a TAKOXK MICTUTh MOJIOYHY
KHCJIOTY, SIKa MOKpaIIlye CMaK Ta TEKCTYPY BUPOOIB.

Bionoriuna IiHHICTH 3alpONOHOBAaHKUX HariB(a-
OpHUKaTiB MiJBUIIYETHCS TAKOXK 32 PaXyHOK BHUKO-
pucTaHHA mepenenuHoro M’sca. [lepenenune m'sico
€ BAXJIMBUM JDKEPEIOM OiJika 3 TapHUM MpodiieM
aMiHOKUCIIOT. BoHo Mae Bucoke OionoriyHe 3Ha-
YEeHHS 3aBIAKM CIIIBBIJHOIIEHHIO MDK 3aMIHHUMH
Ta HE3aMIHHMMH aMiHOKHCIOoTaMu. BuroromieHi
BUPOOM MOXXKHA BUKOPHUCTOBYBATH IS JIIETHYHOTO
XapuyBaHHS.

B nopanpmux IOCHiKEHHSIX TIAHYEThCS TOCTi-
JIUTH Xap4oBY LIHHICTH NIEIbMEHIB, BATOTOBJICHHX 32
3alpOIIOHOBAHOIO TEXHOJIOTIEIO.
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M. Samilyk, Doctor of Technical Sciences, Professor; V. Vasyliev, Postgraduate Student (Sumy National
Agrarian University). Technology for manufacturing semi-finished meat products based on quail meat

The frozen meat semi-finished products sector is characterized by a significant growth in demand, mainly due
to the convenience and variety offered to consumers. As the lifestyle becomes faster, the appeal of quick-to-cook
products is undeniable. The aim of this study is to develop a recipe and technology for making dumplings with quail
meat. A recipe for dumplings based on quail meat (70%) and skins (30%) is proposed. In addition to non-traditional
raw materials for making minced meat, cheese whey was introduced into the recipe for semi-finished products. This
allowed us to exclude water, salt and sugar from the recipe. In addition to being economical and environmentally
friendly, the use of whey increases the biological value of the dough by enriching it with proteins, minerals and
vitamins, and also improves its organoleptic properties and structure. A technological scheme for the production
of semi-finished products (pelmeni) from non-traditional raw materials (quail meat and whey) has been developed.
The resulting product has a superior biological value to its analogues made from chicken meat due to the higher
biological value of the meat. This will expand the range of healthy fast food products that can be used for dietary
nutrition.

Key words: quail meat, whey, dumplings, biological value, dietary nutrition.
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BUKOPUCTAHHSA MOBKOBUIII YOPHOI
B TEXHOJIOTI'IAX XAPYHOBUX BUPOBHHULTB

I'. I1. XOMMUY, nokxTop TeXHIYHUX HayK, mpodecop;
A. M. TEPEIUYK, kaHau1aT TEXHIYHUX HAYK, JOICHT;
I. B. HOHI, xanmuaaT TeXHIYHUX HAYK, JOICHT;
3. M. FAﬁBOPOHCBKA, KaHIUIAT TEXHIYHUX HAYK, JOIICHT;

H. B. THITIMH, crapmmii Buknagau
(ITonTaBChKMIA YHIBEPCUTET EKOHOMIKH 1 TOPTiBIIi)

Anomauis. Jlocniodcents NOKA3ZHUKIE AKOCMI N100I8 WOBKOBUYI YOPHOI ma npooykmis ii nepepooxu (niope,
COKY) € aKmyanbHUM HANPIMKOM 3 BUKOPUCIAHHS HEMPAOUYIUHOI CUPOBUHU, OOCMAMHbO NOWUPEHOI HA Mepumo-
pii Ykpainu, 3 memoro 30a2auents 6i0102i4HOI YIHHOCMI XaPYoBuUX NpoOyKmie.

Cmamms npuceauena OiIbul WUPOKOMY OOCHIOHCEHHIO XIMIYHO20 CKAAOY NI00I8 U08KO8UYT YOPHOI, 3i0panoi
Ha mepumopii Tlonmascvkoi obnacmi, i UKOPUCAHHIO NPOOYKMIG iT nepepodKu 6 MeXHON02IAX KOHOUMEPChKUX
8upodi6 (3eqhipy) ma Hanoig 3 MEMOK POULUPEHHS ACOPMUMEHMHO20 PAOY XAPUOBUX NPOOYKMIE | Ni0GUeHH s ix
Oiono2iunoi YiHHOCMI.

Tlposedeno ananiz Haykosux nyonikayiti w000 UKOPUCTNARHSL NI00I8 WOBKOBUYT HOPHOI ma NpoOyKmie ix nepe-
POOKU 8 MEXHONO2IAX XAPUOBUX 6upo6ﬁuum6 (bpyxmosux eum, nikepia i 6e3anKo2oNbHUX HANOI8, Jicere, 6apenns ma
ooicemia, 1i02ypmie i MOpO3U6a, KeKCi6 i newusd, MakapOHHUX 6upo0is, uioKonady, coycie ma oymy). € npayi eimuus-
HAHUX HAYKOBYIB, NPUCBAUEHT 3ACMOCY8AHHIO NPOOYKNMIE NePepOOKU YOPHOL ULOBKOBUYI Y MEXHONO02IAX DOPOULHAHUX
KOHOUmepcokux 6upodie. Memoro danoi cmammi € pe3yiomamu 00CAi0NCeHb 3 GUKOPUCTANHSL NPOOYKMi6 nepepoo-
KU WIOBKOBUYT YOPHOI 8 MEXHONO2ISAX YYKPUCIIUX KOHOUMEPCLKUX 8Up0o0i6 ma Hanois.

3a pesynvmamamu OOCHIOHCEHHS OPSAHONENMUYHUX MA PIZUKO-XIMIYHUX NOKAZHUKIG AKOCTI N100I8 WOBKOBUYT
YOPHOT 8USHAUEHO, WO 8 IX CKAA0i MICMUMbCA 3HAYHUL 8MICI 6I0N02IYHO AKMUBHUX PEUOBUH, cepeo AKUX 0CODNU-
6e 3Hauenus 3aumaroms 6iognagonoiou. Ilpoananizoeano KinbKicmov eHONbHUX MA OAPEHUX PeuoSUH ) DIZHUX
CKIA00BUX YACMUHAX NA00I8 W06K08uYi wopHoi. Ompumani niope i Cik 3 ni00i6 WOBKOBUYI YOPHOI MAIU BIOMIHHI
CROACUBYT XAPAKMEPUCIUKU, a MAKO#C 8UcoKutl micm gimaminy C ma 6apsHux peuosun.

3a pe3ynomamamu excnepumeHmanbHux O0CIiOHceHb NIOMBEEPOHCEHO OOYINIbHICb GUKOPUCHIAHHS NIOPE 3 W06~
KOBUYI YOPHOI 8 MEXHONO2II 8UCOMOGIeH S 3eipy, a COKY — 68 MEeXHON02l Hanoie O0Nis 3aK1adie pecmopanHo20
eocnodapcmea. Busnaueno, wo natikpawi cmpykmypHo-mexaniumi ma opeaHonrenmudti NOKA3HUKU 00CAAI0MbCs
npu eneceHni 6 peyenmypy seipy 15 % nwope 3 woskosuyi 4YopHoi 6i0 macu a01yuH020 nwope. 3a paxyHox 6apeHux
Ppeuosun woekosuyi 3eip mas OLIbWL NPUBAOIUBULL KOTID.

Cix, ompumanuil 3 n1o0ie WoBKO8UYi YOPHOI, NOEOHY8ANU 3 COKOM XeHomenecy Y Kinvkocmi 10...30 %. []e do3-
BONUNIO 30ANAHCYBAMU YYKPOBO-KUCIOMHUL IHOEKC HANO00, NOKPAWUMU 11020 KOLIp.

Kniouogi cnosa: wosxosuys wopna, cik, niope, UHAGKU, EHONbHI peuo8UHU, ODAPEHT pevo8UNU, KOHOUMEPCHKI
supobu, 3eqhip, winbHicmo, OE3aIKO20AbHI HANOL, OP2AHOLENMUYHI GIACMUBOCHI, (IZUKO-XIMIUHT NOKAZHUKU.

IMocranoBka npoo/jeMu B 3arajibHOMY BHIVISII.
[onoBHUMHK 3aBIaHHAMH Xap4yoBOI POMHUCIIOBOCTI
11010 3a0€3MeUCHHS HACEIICHHSI BUCOKOSIKICHUMHU TIPO-
JYKTaMH XapuyBaHHS € HE TUIbKU 3alpOBajKCHHS
MAJIOBIIXOHUX Ta OE3BIIXOHUX TEXHOJIOTIH BUPOO-
HUIITBA, aJI ¥ GBI MTHUPOKE 3aTyUeHHsI B IEPEPOOHY
rajry3b MiCIIEBHX, HETPAMIIIHHIX CHPOBUHHHX PECYp-
CiB, JIO SIKUX BIJIHOCHUTHCSI 1 IIIOBKOBHIISL YOPHA.

[Moennanust BHCOKOT xapuoBoi Ta Oiojoriu-
HOI IIIHHOCTI 3 TPEKPACHUMH OPraHOJENITUYHUMH
[MOKa3HUKaMHU POOJISITh TaKy CUPOBUHY ILIHHOKO JIs
BUKOPUCTAHHS B PELEHNTYPHOMY CKJaji IPOIYKTIB
XapuyBaHHsI, TOMY 1[0 BOHA € HATypaJbHUM BiTami-
HOHOCIEM Ta JKEPEIIOM Pi3HOrO POy Oi0JIOTiYHO Ta
(i310JI0TYHO AKTHBHUX PEUOBHUH.

JlocmimkeHHsT HAyKOBINB ITATBEPIDKYIOTh, IO HE
tinbku Bitamiau C, E, b-KapoTHH CTpUMYIOTh PO3BUTOK

XBOpOO cTapiHHsA, ayie W iHI (ITOXIMIYHI CIOMYKH
€ BOKIMBUMH, TOMY IO BOHHM BOJIOJIIOTH BHCOKOIO
AHTHOKCHJIAHTHOIO 3/IaTHICTIO. [0 TakuX Cronyk Bil-
HOCSITBCS MOMI()EHONBHI PEYOBUHH, 30KpeMa, (hr1aBoHO-
i1, SIKi MICTSITh Y CBOEMY CKJIaJTi IIaBOHOMH, ()IaBOHH,
(naBoHOHH, 130(IaBOHM, aHTOIIAHIIMHK, IPOAHTOIlia-
HimuaK. 11IoBKOBHIII YOpHA MICTHTH Y CBOEMY CKIIAJIl
KOMITJIEKC ITX pedoBwH [1, 2].

[[loBKOBHII YOpHA KYJIBTUBYETHCS Ha BCii Tepu-
Topii YKpaiHu, HacaMmIlepeq y CTEIOBiil Ta JicocTe-
MOBIH 30HAX, TOMY JOIUJIFHO PO3IMIUPIOBATH 00JIaCTh
il BUKOPUCTAHHS B PELENITYpax XapuOBHUX MPOIYKTIB.

AHai3 OCHOBHHUX [IOCTiIKeHb i myOuikanmiii.
[HoBkoBunsg wopHa — Morus nigra L. — mpencras-
HUK CIMEHCTBa TYTOBHX, MOCYXOCTiHKa 1 MOPIBHSHO
TEIUIONIO0HA POCIMHA, SKa TIOMIMPEHa Ha BCI TepH-
Topii Ykpainu. Ilmogn mIOBKOBHINI HOPHOI SABISIOTH
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c000r0 0araToKiCTSHKH (i0JIETOBO-YOPHOTO KOJIBOPY,
3 OJHMCKYYOI0 MOBEPXHEIO, JOBKUHOK Bif 1 10 5 cM
[3]. Bonu mo3piBaioTh HEPIBHOMIPHO 3 YEpBHS IO
CepIeHb, 10 J03BOJISIE CIIOKHMBATH TUIOAW TPUBAIHHA
niepiof. CTUDNI IJIOMM MArOTh COJIOAKHUN CMaK 3 Jier-
KOIO 1 MPUEMHOIO KHCIIMHKOIO, M'SCUCTY CTPYKTYpY
1 COKOBHTICTb, IPOTE BiIMIHHO 30epiratoTb Gopmy npu
3pHBaHHI 1 KOPOTKOUACHOMY TpaHCIOpPTyBaHHi [ 1, 3].

[loBKOBHIIIO 3aBHa BHKOPHUCTOBYIOTH Hace-
JICHHSI PI3HUX KpaiH CBITY SIK XapuoBYy Ta TEXHIYHY
KyJbTYpy. Ii TJIOAM CHOXMBAIOTH CBIXKHMH, a TAKOK
3 HUX BapsATh KOMIIOTH 1 BapeHHs, TOPUIKY, KOHIICH-
TpoBaHUi cik jomabd (OekMec), KeM, OleT, yait [1,
4]. Xo4a HMIOBKOBHIIIO BHPOILIYIOTh y 0ararbox peri-
OHaX, 11 MOTEeHLIaN AJIsl BUKOPUCTAHHS SIK CHPOBUHH
JUISL XapuoBO1 MPOMHCIIOBOCTI 1 PECTOPAHHOTO TOCIIO-
JlapCTBA HEJIOCTATHHO BUBUECHUH.

AHamiz  HayKOBUX  pO3pOOOK  3aKOPAOHHHX
1 BITYM3HSHUX BYCHHMX 3aCBIJUUB, IO MEPCICKTHUB-
HUM € BUKOPUCTAHHS TUIOiB LIOBKOBHUIII B TEXHOJIO-
risix ¢ppykroBux BuH [ 1, 5], nikepiB 1 6€3aIKOTOIBHUX
HanoiB [2], xene [4], BapeHHs Ta pKeMiB [6], Horyp-
TiB 1 MOpo3uBa [7], KeKCiB 1 neunBa [2, 8], mokonauy,
coyciB Ta oury [2].

BiTun3HIHUMEU HAyKOBISIMU JOCIIPKCHO MOKIIH-
BiCTh BUKOPUCTAHHS TOPOMIKY CYIICHHUX ILIOJIiB IIOB-
KOBHIII B SIKOCTI 30arayyBaya Jyisi IIiCOYHOTO IEYHBA.
BcraHoRBiieHO, 110 BHECEHHS JIaHOTO (DYHKIIOHAb-
HOTO THTPEIIEHTY HE JIUIIE MOKpPAIlye OPraHoJIer-
TUYHI BIACTUBOCTI OOPOLTHIHUX BUPOOIB, a 1 TOJIII-
IIy€ TEXHOJIOTIYHI BJIACTUBOCTI TICTA 3 MIICHUYHOTO
OoporHa (30LIBIIYETHCS aBTOJITHYHA AKTUBHICTh
KOMIO3UIIHHUX OOPOIIHSHUX CyMillleld Ta exacTHy-
HICTh KJICUKOBHHH) [§].

OTpumaHo JaHi, 110 BHECEHHS J10(iIi30BaHOTO
EKCTPaKTy TUIOJIB YOPHOT HIOBKOBHUII /IO PELENTYpH
MaKapOHHUX BHPOOIB CIPUSE 3HMKECHHIO 1HICKCY
riIposizy KpPOXMalllo 1 3MEHIICHHS IIiKeMiYHOTO
iHgekcy nponykry. Lle cBiguuTh mo mnomideHobHi
CTIOJIYKH YOPHOI IIOBKOBHI €()EeKTHBHO MPHUTHIUY-
I0Th 0-aMiJIa3H Ta O-TJIFOKO3UAa3Hu. ToMy YOpHY LIOB-
KOBHIIIO PEKOMEHYIOTh BKITIOUaTH B PELIENTYPH Xap-
YOBHX MPOJYKTIB Jyis HiabeTukiB [9].

V 1inoMy, IIMPOKOTO BUKOPUCTAHHSI IJIO/IIB [IOB-
KOBMIII B IPOMHCIIOBOCTI 1 PECTOPAHHUX TEXHOJIO-
risiX ChOTO/IHI HE BiIMIYa€ThCs, 30KpeMa, Yepes3 Bij-
CYTHICTh IJTMOOKOrO BHBYCHHS i XIMIYHOTO CKJIAAy
1 HeJJoCTaTHIX BiloMocTel y siteparypi npo ii xap-
4yoBy Ta OIOJIOTIYHY IIHHICTh. Bizgomo, mo mioau
Mmictate 9,0...12,5 % 1uykpiB, sKi TpeacTaBleHi
MePEeBaXHO MOHOIYKpaMH — TIIOKO3010 1 (pykTO-
3010, 1 HE3HAYHOIO KIJIbKICTIO IIyKpo3u. [IeKTHHOBHX
pedoBuH — 0,54 %, maiie OPIBHY NMEKTUHY 1 MPO-
TorneKTHHY. BMmicT opraniunux kuciot — 0,4...0,6 %,
MepeBakaroTh SA0Iy9Ha 1 uMonHa, ane € 0,1 % doc-
(dopHoi kucHOTH. BMICT aMiHOKHCIIOT Y HIOBKOBHII
qyopHiii craHoBuTh 0,4 %, TOMIHYIOUMMH Y CKIai
€ aMiHOKHCJIOTH:

o-ajlaHiH, acraparid, acrnapariHoBa KHCJIOTa,
tpunrodad. OCOOIUBO IIHUTHCS 32 BUCOKUN BMICT
JIETKO3aCBOIOBAHOTO 3ai3a. BitaMiHHUE CKJlaj MIOB-
KOBHIII YOPHOI MPEICTAaBICHUH MepeBakHO PEYOBU-
Hamu P- BitaminHoi aktuBHOCTI [10].

3aB/IIKH BUCOKOMY BMICTY Ol10aKTHBHHX PEYOBHH,
30KpeMa MOJIi(h)eHOIIB, IJIOMN IIOBKOBHII TPOSIBIIS-
I0Th PsiJi KOPUCHUX JUIS 31I0POB'S BIIACTUBOCTEH: aHTH-
OKCHJIQHTHI, MPOTUPAKOBI, MpOTUAIa0eTHYHI, remna-
TONPOTEKTOPHI, aHTHOAKTEpiaibHi, IMyHOMOTYIFOF0Ui
Ta nporu3ananbHi [10]. AHTowianu 1 heHoNMM J01o-
MaraioTh y JIKyBaHHI HEBPOJIOTIYHHX 3aXBOPIOBAaHb,
poOJIeM CepIICBO-CYAMHHOI 1 MUXadbHOI CHCTEMH,
B 00poTh0i 3 oxkmpiHHAM 1 miadberom Il Tumy, cripus-
I0Th 3HIDKEHHIO PIBHS XOJIECTEPHUHY Ta OKHCITIOBAIb-
HOTO cTpecy B kiiTHHaX [11]. Pesynsrarn mpoBeneHnx
JIOCITIJPKeHb ITiITBEPAMIIN TIO3UTUBHUHN BIUIHB IIIOBKO-
BHIII HA 370POB's JIFOAWHN, TOMY BOHA OTpHMajia CTa-
Tyc «cynepdyny» B €Bponeichkux Kpainax [12].

BinnosinHo, BpaxoByroun Oaratuii BMicT 0ioio-
TIYHO aKTMBHUX PEYOBUH B CKJIAJi IIOBKOBHII YOP-
HOI, TOCTAaTHIO CUPOBUHHY 0a3y, AOIIBHAM 1 aKTy-
aTPHUM € JOCHIMKCHHS NUIIXIB 11 BHKOPUCTAHHS
B pELENTypax XapuyOBHUX MPOIYKTIB.

®opmyBaHHs Hijiei cTaTTi. MeToro mocmikeHb
€ BUKOPHUCTAHHA TPOAYKTIB MepepoOKH MIOBKOBHUIT
YOPHOT B TEXHOJOTIAX IYKPUCTHX KOHJUTEPCHKUX
BHUPOOIB Ta HAMOIB.

Marepianu i Metonu. Y mporeci JOCTiIKeHb
BHKOPHCTOBYBAJIH TUIOJIM IIOBKOBHIII YOPHOI Ta MPO-
IYKTH 1X TIepepoOKu (Imope, Cik, BUYaBKH) B peren-
TYpHHUX CKJIa/IaX Xap4OBUX MPOAYKTIB.

ExcnepuMenTaibHi  JOCTIDKEHHSI  TIPOBOIMIIH,
BUKOPHUCTOBYIOYM CTaHAAPTHI METOAM aHaizy Juis
BM3HAYEHHS MTOKA3HUKIB SIKOCTI CHPOBUHH, MTPOTYKTIB
ii mepepoOKH, TOTOBUX BUPOOIB 32 OPraHOJIEI THYHUMH
Ta (i3UKO-XIMIYHUMHU MOKa3HUKaMH. BMicT ¢eHob-
HHX CIIOJYK BU3HAYald METOJOM BHUCOKOC(EKTHBHOI
pimuaHOi xpomarorpadii Ha xpomarorpadi Agilent
Technologies (moaens 1100). 1 npoBeneHHs aHATI3Y
Oyna BHKOpHCTaHa XpomarorpadidHa KOJOHKa pPO3-
Mmipom 2,1 X 150 MM, 3allOBHEHA OKTaJICIIAJICHUIIUIb-
HUM COpOEHTOM, 3epHUCTICTIO 3,5 MkM, «ZORBAX»
SB-C18. [lns BU3HAUCHHS pe3y/lbTaTiB eKCIepHUMEH-
TAIBHUX JIOCITI/DKCHb 3aCTOCOBYBaJIM METOAM CTa-
TUCTUYHOT OOpPOOKM 3 BUKOPUCTAHHSM CTaHAAPTHHX
naketiB porpam Microsoft Office.

Bukaax ocHoOBHOro Mmarepiajay JOCHiIZKeHHS
3 IOBHUM OOTPYHTYBAHHSIM OTPMMAHHX HAYKOBHUX
pe3yabTartisb.

[MpeaMeToM eKCIEpUMEHTAIbHUX JOCIHIIKEHb
Oyi1M TUIOOM IIOBKOBHIII YOPHOI, KyJIBTHBOBaHI Ha
teputopii [TonraBckkoi obmacTi.

[IpoBeneHi  eKCIEpUMEHTANIbHI  JIOCIIPKEHHS
opraHoientuuHux (tabm. 1) Ta ¢izuko-XiMiYHHX
(Tabn. 2) MOKa3HMKIB CBiAYaTh MPO BHCOKUH BMICT
010JIOTTYHO-aKTUBHHUX PEUOBHH Y CKJIA[Ii TUIOJIB HIOB-
KOBHUIII.
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Tabmuus 1
OpraHoyienTHYHI MOKA3HUKH MJIOTIB
IIOBKOBH LI YOpPHOI

3oBHilIHIH .
Kouaip Cmak 3anax
BUIJISIL

Sronu BUIOBKEHOT o

A A . Temuo- . Jlerkwuii,
(dbopMu, HEOTHAKOBI | . . | Comonxwmii, .

. . (ionerosuii, . | crenuig-
3a po3mipom Bifx 1,5 o PUEMHHN o
7| Omuckyunit HUH

110 3 cM, OIMHOYHI

[IToBKOBHIIIO HOPHY aHAII3yBaIH y CTaJlii CIIOKH-
BUOicTHIIOCTI. OpraHojienTHYHa OLliHKa AT (Tad. 1)
CBIJTYUTH TIPO T€, 1110 BOHU TEMHO-(i10JETOBOTO, ONN-
CKyYOro 3a0apBlIEHHS, MAIOTh MPUEMHHUMN COJIOIKHIA
Ta cnabkuil apomar crieludivyHui BiIIOBIIHINA CHPO-
BUHI.

Tabmuus 2
di3zuko-xiMiuHi MOKA3HUKH CBIKUX IIOXIB
IIOBKOBHULI YOpHOI

MacoBa yacTka, %
TUTPO-
CyXHUX BaHOI . [POTO- | KIIITKO-
LYKpIB | IIEKTHHY
PEHOBUH KUCJIOT- TNICKTUHY BUHHU
HOCTI
17,39 0,55 9,95 0,56 0,30 2,60
IIpoBiBm  XpomarorpadidHi  AOCIIHKCHHS,

cepen OpraHiYHUX KHCIOT ITOBKOBHIII YOPHOI BHSIB-
JICHO JTMMOHHY, SIOJy4YHY Ta OypIITHHOBY KHCJIOTH.
Baroma wactka cepen opranigaux kuciot (47,3 %)
BiJI 3aTJILHOTO BMICTy TIPHUIIAJac HA JTUMOHHY KHC-
noTy, si0my4yHa kuciora craHoBuTh 30,2 %, a Oypii-
tuHOBa — 22,3 %. llykpm mpeacTaBieHi ITIOKO3010
1 (PYKTO3010, BMICT SKHX BHU3HAYCHO MPHOIH3HO
B OJIHAKOBUX YaCTKaX.

Cepen  0iOJIOTIYHO-aKTHBHUX PEUOBHH ITUTOIIB
BusiBlieH1 L-ackop6inoBa xuciora (20,00 mr/100 1),
(dhenompHi (350 Mr/100 1) Ta 6apeHi (250,00 Mr/100 1)
peJoBUHH. Bu3HaueHO 0i0JOTiYHY aKTHBHICTH TUTOIIB
IITOBKOBHITI YOpHOI, sika ckimanae 4120,00 ym.om.axT.

biodmaBoHoinM MI0IB IOBKOBHIII YOPHOT Tpe-
CTaBJICHI B OCHOBHOMY aHTOITiaHAMH — TIOX1THHUMH
LiaHiMHY, Ha 9aCTKY SKHUX pUmanae 76 % Bij 3araib-
HOTO BMICTY (DEHOTBHUX peuoBWH. B ckiazi dheHomb-
HUX PEYOBUH SIT1T MIOBKOBHUIII YOPHOT BUSIBIICHO OKCH-
KOpUYHI KUCITOTH Ta iX moxifaHi (14 %) 1 ¢pmaBoHn Ta
ix moximHi (10,0 %). B rpymi ¢naBoHiB Ta ix moxia-
HUX iepeBaxkae pytuH (15,3 mr/100 r), a cepen aHTO-
mianiB mia"iana-3-O-rmoko3us (168,10 mr/100 T).

JlocaiguBIIKM CKITaJ0BI YaCTUHU IUIOAIB IIIOBKO-
BHIIl YOPHO1, BCTAHOBHJIH, III0 HAWO1IBIITY YacTKY B 11

ckJaji 3aiimae M’skoTh (53,5 %), ane 3HayHa YacTka
npunanae Ha mwkipky (40,0 %) i meBHy yacTKy CTaHo-
BUTH HaciHHs (6,5 %).

BusHaunnym y CkiagoBUX YaCcTHHAX IUIONIB IIOB-
KOBHUIIi YOPHOi BMIicT ()eHONIBHUX Ta OapBHUX pEvo-
BuUH (puc. 1).

450
400
350
300
250

200

Bwmict, mr/100 r

150

100
50

M'SIKOTH

mKipka HACiHHS

CKJ12/10Bi YaCTHHH ATOAH

Odenoapni pevopunu  HHapBHi peyoBHHH

Puc. 1. BmicT peHOTbHUX Ta GAPBHUX PeYOBHH
y CKJIAJ0BHMX YaCTHHAX IJIOIB IIOBKOBHI YOPHOI

JlocmikeHHsT CKIIQJI0OBUX YaCTHH IUJIOMAIB IIOB-
KOBHUII 4OpHOI (pHc. 1) CBiTUNTh, 0 MaKCUMalbHA
KIJIBKICTh OapBHUX Ta ()EHOJLHUX PEYOBUH JIOKATIi-
3y€ThCSI caMe B HIKIpIIi.

BinmnoBijHo mijg yac nmepBUHHOI 0OPOOKH ILIOIIB
NOTPiOHO MakCUMaJIbHO 3pYHHYBATH KIITHHHY 000-
JIOHKY U 1X BUBUIBHEHHS 1 MEPEXOJy B TOTOBHI
npoaykT abo mnepeadaynuTH BUKOPUCTAHHS BHYA-
BOK, SIKi YTBOPIOIOTHCS MICIISi BUIYYCHHS COKY, JUIS
MOAAJIBIIOI TIEPePOOKH 1 BUKOPHCTAHHS B TEXHOJO-
TisIX Xap4OBHUX MPOAYKTIB.

oM MIOBKOBHIL YOPHOT BUKOPUCTAIH JIJISI OTPH-
MaHHsI COKY Ta Imope. BijicoproBana i momuTa cHpoBrHa
T i71aBasiacst OJIaHIITYBaHHIO BOJSTHOFO TTAPOFO MPOTSIOM
5 XBWINH. Y BUMNAJAKy OTPHMaHHS IIOpe Sroau OnaH-
ITyBaJIM BIPOAOBXK 10 XB TOCTPOIO MapOr0 1 IPOTHPATIH.

[Toka3HUKH SIKOCTI MPOIYKTIB MEepepOOKH ILIO/IB
HIOBKOBUII YOpHOT HaBezeHi B Tabu. 3. JlaHi kopedto-
FOThCS 3 TIONEPEIHIMH TOCIipKeHHsIMU [13-16].

3 JaHuX, HaBeJACHUX B Ta0J. 3, BUIHO, IIO IPO-
JIYKTH TIepepOoOKH MIOBKOBHII MalOTh 3HAYHHI BMICT
0apBHHX PEYOBHMH 1 MOXYTh OyTH BHKOPHCTaHi
B PEIENTypax XapuoBHUX MPOAYKTIB.

BukopucToByBanu Mope 3 MIOBKOBHINI YOPHOI
B TEXHOJIOT1] BUTOTOBJICHHS 3e(ipy, a CiK — B SIKOCTI
pELenTyPHOTO 1HIPETi€HTA HAIOTB.

Tabmuig 3

Hoxa3HuKu AKOCTi NPOAYKTIB MepepoOKHU MJIOAIB IIOBKOBHIi YOPHOL

. Macosa yacTka, % Bwmict, Mr/100 r
HaiimenyBaHHsI NPOIYKTY - - .
CYXHX PeYOBHH THUTPOBAHA KHCJIOTHICTH BiTaminy C OapBHUX PEYOBHH
Cik 12,80 0,44 11,90 170,00
[Trope 13,20 0,41 10,00 150,00
BuuaBku 19,40 0,40 18,50 198,00
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Ho cxmany 3edipy Bxogunu siOmydHe Trope,
LyKOp, anbOyMiH Kypsiuoro SsidIs, arap-arap, Cik
auMona. [lrope 3 TUIOAIB YOPHOI MIOBKOBWIII BHO-
cumi y kimekocti 10...20 % Big macu s0ay4HOTO
mope. JlocmiKeHHsT peoIoTiYHUX 1 OpraHoIenTHY-
HUX TOKa3HUKIB 3edipy mpoBommin micis cradisi-
3awii 3pa3kiB (BUCTOIOBaHHA 36 T0J] 3a TeMIeparypH
20 °C). BuznaumBmmM wiineHIicTH 3edipy (puc. 2)
OyJll0 BCTAHOBJICHO, IO ONTUMAaJbHY IMiHOMOAIOHY,
B Mipy ILIBHY CTPYKTYPY B MEKaX BUMOT CTaHAAPTY
[17] manu mocmijHi 3pa3ku 3 3aminoro 10 Ta 15 %
SIOJTyYHOTO ITIOpE.

[Tpu 30inbLICHH] KUTBKOCTI BHECEHHS MIOPE LIOB-
xoBuii (20 % 3amiHu s0ay4yHOTO MMHOpe) 3edip MaB
LIUTBHY CTPYKTYpY 3 MOTaHOIO 30MTICTIO, HAIMIpHY
BOJIOTICTBh BCEPEAMHI BUPOOIB 1 Ma3Ky KOHCUCTEHIIIIO.

Puc. 2. [loka3HUK HIiTbHOCTI KOHTPOJIBbHOTO
i mocaainnux 3pa3kiB 3edipy

Haiikpamii opraHoJeNTHYHI TMOKAa3HUKH MaB
JMOCTIMHUNA 3pa30K 2, OCKIIBKH XapaKTEepPH3yBaBCS
TapMOHIMHAM CMakoM Ta TPHBAOIMBUM (PiOJIECTOBO-
OarpstHuM KobopoM (puc. 3). OTxe, BHECEHHS Mope

3 TUIO/IIB IIOBKOBUII YOpPHOI B KijmbkocTi 15 % Bix
MacH SIOIy4HOTO MIOpe J03BOJISiE OTpUMaTH 3edip
3 TIOKPAIIEHUMH CTIO)KUBYMMHU Ta (DyHKITIOHATHBHUMHA
BJIACTUBOCTSIMHU, CTAOUTPHIMH CTPYKTYPHO-MEXaHId-
HUMH MMOKa3HUKaAMHU.

JpyruM HanpsiMKOM JIOCIiKEHb OyJI0 BHKO-
PUCTaHHS COKY 3 IIIOBKOBHUIII YOPHOI B TEXHOJOTIi
HATOIB JIJIsl 3aKJIaJiB PECTOPAHHOTO TOCIIONAPCTBA.
3anpornoHOBaHO BUKOPHCTAaHHS COKY IIIOBKOBHITI
YOPHOI B CKJIaJi 0€3aIKOTOJILHUX HAIMoiB B KOMOiHa-
1ii i3 COKOM XeHOMelecy, SIKH Ma€ BUCOKY KHCIIOT-
HICTh 1 Oaratuii OIOXIMIYHUN CKJIaJl, IO CIPHUSITUME
MOKPAIICHHIO CMAKOBUX SIKOCTEH HAIO Ta CTa0uIi-
3awii KoJIbopy.

s BU3HAYEHHS ONTUMAJIBHOTO CKIIAAY KYTTaxy,
OyJI0 JOCIIKEHO 3pa3KH 31 CIIBBIIHOIICHHSIM CiK
IIOBKOBHIII : Cik XeHOMenecy: 70:30, 80:20 ta 90:10.
L1i xynaxi BUPI3HSIIMCS HACHYEHUM CMaKOM, 1HTEH-
CHUBHHMM 4€PBOHO-(i1071€TOBUM KOsIbOpoM. [TokazHuKH
OPTaHOJICTITUYHOI OIIHKH SKOCTI OOpaHuX 3pa3KiB
HaBEJICHO B Ta0I. 4.

VY Xomi CEHCOPHOTO OIiHIOBAaHHS BCTAaHOBJICHO,
IO ONTUMAJIBLHUMHU OPTaHOJNENTUYHUMH BJIACTH-
BOCTSIMH XapakTepusyeTbcs Kymax 3 90 % coky
moBkoBulli Ta 10 % coky xeHomenecy (tabn. 4),
OCKIIPKHM CcaMe TakKe CHiBBIJHOIICHHS 3a0e3mnedye
SICKpaBHUH KOJIIp, BUPA3HHUI apoMaT Ta TapMOHIHHUHT
OanaHc comoakocTi i KucauHKU. CIiBBITHOIICHHS
KynakoBaHux cokiB 70:30 moxe OyTH BHKO-
puctaHe sK HamiBQaOpUKaT IJsi NPUTOTYBAHHS
IHIIUX HAIOiB, IO CKIIAIy SKUX JOIIJIbHO BHECTHU
IyKOp, CHPOTIH TOIIIO.

[licnms  BiampalfoBaHHS 3arajibHOI PEHENTypH
00paHoTro Kymasky COKiB OyJ10 3aITpOITOHOBAHO PEIeT-
TYpH HAaIoiB JUII PECTOPAHHUX 3aKNIAIIB — JDKYJICIy
3 BUKOPHUCTaHHSAM M’ATH Ta i3y 3 JOAaBaHHAM Ta30-
BaHOI BOJH.

Puc. 3. OpranosienTu4Hi NOKa3HUKN KOHTPOJILHOIO i JOCJIIAHOTO0 3pa3KiB 3edipy
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Tab6mums 4
OpranojenTHYHi NOKA3HUKH HANOK HA OCHOBI KYNA:Ky COKY IIOBKOBHIII Ta COKY XeHOMeJlecy
IMoka3zHuku 3arajbHa
3pa3ok 30BHILHIA BUIIAA i OpraHojienTHYHa
. cMaK apomar .
KOJIip oniHKa
70 % cik moBkoBuLi : | PyGiHOBO-(ioneToBHUiA, 3 BUpaXEHUM KUCIUM 3 nepeBakarouuM IoTpedye
30 % cik XxeHOMeTecy SCKpaBUI CMaKOM apoMaToOM XCHOMeENEeCy MiACOTIOKEHHS
80 % CiK IOBKOBUII] : IHTEeHCHUBHMI . . . 3a10BIIbHAN, MEHIIT
o . . Kucno-cononxuii cmak | [Ipuemunii, ppyxrouii VR
20 % cik XxeHOMeNecy | MypIypoBo-(ioneToBuit rapMOHIMHUN
o/ . . .. | 36amaHcoBaHMi, TpHEMHA . OnrumMansHe
90 % cik moBkoBHLi : | I'paHaToBo-¢ioneTosuii, . . I'apmoHniiiHe noe1HaHHA L
o) . .’ | CONOAKICTH Ta OCBiKaro4a CIiBBiJIHOLICHHS
10 % cik XxeHoMenecy | HacHYEHU, sickpaBHi CKJIaJIOBUX KYIaxKy .
KHCIIHKA KOMITOHEHTIB

BucHoBku i3 3a3HauyeHux npodgem i mnep-
CHEeKTHBH MOAAIBIIMX AOCTIIKEHb Y NMOTAHOMY
Hanpsamy. [IpoBeneni AOCHiKEHHS CBig4aTh, IO
MIPOAYKTH TepepoOKH TUIONIB MIOBKOBHIN YOPHOI
(mrope, ciK) y CKJami IYKPUCTHX KOHAUTEPCHKHX
BHPOOIB (3edipy) Ta 0€3aIKOTOIBHUX HAIOIB MO3H-
THBHO BIUIMBAIOTh HA OPTaHOJCNITHYHI MOKA3HUKH,
MiBUIIYIOTh 1X OIOJOTiYHY I[iHHICTb Ta aHTH-
OKCHJIaHTHI BIIACTHBOCTI. Pe3ympraru noCIiKeHb

JO3BOJIJIA ~ BU3HAYWUTH ONTHMANIbHI  PeIenTypHi
KOMITO3HIII1 Ta KUTbKICTh BHECEHHS MPOAYKTIB ITepe-
POOKM TITOMIB TIIOBKOBHUIII YOPHOT /IS 3a0€3TeUeHHS
BIMTOBITHUX  CTPYKTyPHO-MEXaHIYHUX TIOKa3HU-
KiB 3e(dipy Ta CMakoBHX SKOCTCH O€3aJIKOTOIBEHUX
HamoiB. Y TIOAANBIIOMY 3aryIaHOBAHO JOCIIAWTH
MiKpOOi0JIOTIYHI TTOKA3HUKH pO3pO0ICHOI KOHAUTEP-
CHKOT TIPOAYKIII Ta HAIMOIB, 30KpeMa MaKCHMaJIbHO
MOKJTUBI TEPMIiHH 1X 30epiraHHs.
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Economics and Trade). Use of black mulberry in food production technologies

Abstract. The study of the chemical composition and quality indicators of black mulberry (Morus nigra L.) fruits
is a relevant area of modern food research. The use of black mulberry fruits, which are widely distributed in Ukraine
as wild raw material, is considered reasonable for improving the biological value of food products.

This article presents a comprehensive study of the chemical composition of black mulberry fruits harvested
in the Poltava region, as well as the application of their processed products (puree, juice) in the technology of
confectionery products (marshmallow) and beverages. These studies contribute to the expansion of the range of
health-promoting food products and the enhancement of their biological value.
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An analysis of scientific publications regarding the use of black mulberry fruits in food production technologies
(fruit wines, liqueurs and soft drinks, jellies, jams and preserves, yogurts and ice cream, cupcakes and cookies,
pasta, chocolate, sauces, and vinegar) has been conducted. Ukrainian researchers have also investigated the use
of black mulberry processing products in the technology of flour confectionery products (cookies). The purpose of
this study was to explore the prospects of using black mulberry in the production technologies of marshmallows and
beverages for the restaurant industry.

Based on the results of organoleptic and physicochemical quality evaluations of black mulberry fruits, it was
determined that they contain a high amount of biologically active compounds, among which bioflavonoids are of
particular significance. The content of phenolic and coloring substances in different structural parts of the fruits
was analyzed. The obtained black mulberry puree and juice demonstrated excellent consumer properties, as well as
high levels of vitamin C and coloring compounds.

Experimental results confirmed the feasibility of using black mulberry puree in marshmallow production
technology and juice in beverage formulations for restaurant establishments. It was found that optimal structural—
mechanical and organoleptic characteristics are achieved when 15% of black mulberry puree (by weight of apple
puree) is incorporated into the marshmallow formulation. Due to the natural pigments of mulberry, the marshmallow
acquired a more attractive color, which was positively noted by consumers.

The juice obtained from black mulberry fruits was combined with chenomeles juice in the amount of 10...30%.
This allowed us to balance the sugar-acid index of the drink and improve its color. After optimizing the general
formula of the blended juices, recipes for beverages suitable for restaurant service were developed — a julep with
mint and a fizzy drink with the addition of carbonated water.

Key words: black mulberry, juice, puree, pomace, phenolic compounds, pigments, confectionery products,
marshmallow, density, non-alcoholic beverages, organoleptic properties, physicochemical indicators.
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CHANGE IN STRUCTURAL, MECHANICAL, AND ORGANOLEPTIC
CHARACTERISTICS OF FRESHWATER FISH MEAT UNDER
THE INFLUENCE OF ORGANIC ACIDS
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Abstract. The article explores the influence of acetic acid at various concentrations (0.5%, 0.7%, 1.0%, and
1.5%) on freshwater fish meat's structural, mechanical, and organoleptic characteristics, using carp (Cyprinus
carpio) as the study object. The research aimed to identify optimal technological parameters for using acetic acid
to enhance carp meat's maturation and sensory qualities in preserve production. The study's relevance lies in
addressing the limited endogenous proteolytic activity of freshwater fish species, which restricts the development of
desired texture and flavor without additional processing interventions.

After preliminary salting, carp fillets were subjected to acid treatment for 30, 60, and 90 minutes. Standardized
methods assessed key indicators such as pH, ultimate shear stress (USS), and sensory properties (texture, taste,
aroma, color). The findings showed that treatment with 1.0% acetic acid for 60 minutes yielded the most favorable
results: the meat achieved a soft, juicy texture, developed a pleasant aroma and color, and received the highest
sensory scores. A significant decrease in USS indicated improved tenderness and activation of endogenous enzymes,
while pH values shifted steadily toward the acidic range, confirming biochemical modifications in the muscle tissue.

However, extended exposure (90 minutes) or higher concentrations (1.5%) led to partial denaturation, loss of
tenderness, and visible surface changes. The optimal treatment parameters allow for adequate maturation while
maintaining product quality. These results provide a scientific basis for the technological application of acetic acid
in fish preserve manufacturing using locally sourced freshwater species. The proposed approach contributes to the
development of affordable, high-quality, functional fish products with enhanced nutritional and sensory properties,

aligning with sustainable food production goals.

Key words: organic acids, ultimate shear stress, hydrobionts, organoleptic parameters, freshwater fish.

Introduction. A pressing issue today is ensuring
the population has access to high-quality food products
with significant nutritional and biological value. This
challenge arises from nutritional status disturbances
and essential nutrient deficiencies [ 1, 2]. Consequently,
developing new, chemically balanced food products
enriched with functional ingredients, while maintain-
ing their stability and safety throughout processing and
storage, is gaining growing importance [3].

The current nutritional status of the Ukrainian pop-
ulation calls for developing and implementing product
technologies based on natural raw materials with a pre-
dictable composition, as existing products often fail to
meet essential nutritional requirements [4]. In Ukraine,
the volume of freshwater fish farming and fishing is
growing, yet the product range remains limited mainly
to live and chilled fish. The organoleptic qualities
and nutritional value of freshwater fish necessitate
improvements in processing technologies, particularly
by integrating plant-based raw materials [5, 6].

The shift in Ukraine’s raw material base towards
expanding freshwater aquaculture has created a

© N. B. Holembovska, V. M. Israelian, 2025

demand to diversify food products derived from these
aquatic organisms. Freshwater fish generally have
lower nutritional and biological value compared to
marine fish [7]. Therefore, recent research efforts
have focused extensively on developing freshwater
fish products enriched with plant ingredients and ani-
mal-origin raw materials to enhance their nutritional
profile and regulate functional properties [2].

Carp is one of the most intensively farmed fish spe-
cies in our country. This fish is rich in protein contain-
ing all essential amino acids and biologically active
fatty acids. However, according to modern dietary
requirements, its meat has a low content or absence of
dietary fiber and certain trace elements essential for
nutrition. Additionally, freshwater fish generally have
a mild taste, highlighting the need to improve their
flavor profile [8, 9]. Ukraine cultivates various spicy
and aromatic root vegetables, which are only partially
utilized in fish product technologies. Previous stud-
ies have demonstrated that incorporating plant raw
materials, including spicy and aromatic root crops,
into freshwater fish processing helps harmonize
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organoleptic qualities and create food products with
functional properties [10].

Despite this, there has been no systematic research
on activating the maturation processes of freshwa-
ter fish in preserved products. Therefore, developing
preservation technologies that combine freshwater fish
and spicy-aromatic root vegetables is urgent. Solving
this issue will enable producing high-quality, safe, and
biologically valuable fish and vegetable products from
domestic raw materials while expanding the range of
products made from freshwater fish [11].

An analysis of current trends in fish product tech-
nologies highlights several key areas: the develop-
ment of polycomponent food products, enhancement
of preservation methods for slowly maturing aquatic
organisms, enrichment of product formulations,
diverse raw material pre-treatment techniques, and
the application of physical, chemical, and biotechno-
logical methods in producing traditional fish-based
foods such as canned goods, preserves, pates, salted
and dried products, culinary dishes, and washed
minced fish products.

It is well established that using enzyme prepara-
tions during fish salting can improve the quality of
products made from immature fish species. In fish pre-
serve production, costly enzyme preparations derived
from plant and microbial sources are employed, such
as the culture fluid of Halomonas mediterranei for
tenderizing pollock meat or the proteolytic enzyme
preparation Sal Intersor EC for manufacturing fish
fillet preserves.

Research by these scientists has demonstrated
that certain marine hydrobionts possess highly active
complexes of proteolytic enzymes with broad poten-
tial applications. In contrast, the muscle tissue of
freshwater fish species exhibits low endogenous pro-
teinase activity, which hinders achieving the desired
degree of maturation without the additional use of
proteolytic enzyme preparations to accelerate this
process [12].

Considerable interest has been shown in the tech-
nology for producing preserves from non-fish aquatic
species, specifically squid and rapana, which are
slow-maturing raw materials [8, 9, 11]. The tech-
nology for making preserves from these mollusks
involves pre-treatment methods such as blanching or
microwave processing to soften the meat texture.

The effectiveness of processing fish preserves
using orange juice, which promotes their maturation,
has also been demonstrated. Adding orange juice as
a food additive imparts functional properties to the
preserves by enriching them with biologically active
substances, including vitamins C, PP, B-complex
vitamins, beta-carotene, and minerals like potassium,
calcium, iron, and selenium [13].

The reviewed technologies for processing fish
raw materials highlight promising opportuni-
ties to improve preservation production by better
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maintaining the natural qualities of the raw materials,
primarily due to the absence of heat treatment [11].

Given the changes in the fisheries structure,
including a general decline in catches of traditional
marine fish species and a rise in the use of freshwa-
ter fish in aquaculture, there is a growing need to
enhance integrated raw material processing methods
and expand the range of freshwater fish-based food
products [14]. One of the most promising approaches
to address these challenges is the development of
freshwater fish preserves based on the principles of
food combinatorics, enriching them with plant ingre-
dients. Incorporating spicy and aromatic root vegeta-
bles is a priority area for future research.

The technology of preserves made from slow-ma-
turing hydrobionts involves using factors that activate
the fish muscle’s endogenous enzyme systems, con-
tributing to developing the product’s characteristic
“bouquet.” [15, 16].

Additionally, organic acids (such as acetic, tartaric,
citric, and malic acids) are increasingly employed in
producing many products, including preserves, to
enhance safety during storage, as existing scientific
studies support. However, further research is required
to determine the optimal concentrations of these
acids, balancing safety with the stimulation of matu-
ration, considering the specific properties of different
raw materials [17].

Creating new, chemically balanced food products
enriched with functional components that maintain
their safety and quality after processing and during
storage is of growing importance. Based on a syn-
thesis of theoretical knowledge, this article justifies
using organic acids in the technology of freshwa-
ter fish preserves, which promotes the maturation
of salted semi-finished products and enables food
production with superior organoleptic qualities and
enhanced biological value.

Materials and methods of the research

Samples. Live fish caught in spring and autumn
(carp) in accordance with DSTU 2284 [18], grown
in the reservoirs of PJSC Cherkasyrybhosp; table salt
in accordance with DSTU 3583 [19]; table vinegar in
accordance with DSTU 2450 [20].

Laboratory Methods. The water index (pH,
active acidity) was determined using the potentiom-
etric method [21, 22].

The organoleptic evaluation of the fillets was car-
ried out in several stages throughout the processing
period according to our improved five-point scale,
which contains five primary quality levels for each
indicator: 5 points — excellent quality level; 4 points —
good quality level; 3 points — satisfactory; 2 points —
unsatisfactory; 1 point — poor quality product.

The ultimate shear stress (USS) value was deter-
mined by a Ulab 3-31 M penetrometer at room temper-
ature, exposure for 5 s, in identical measuring vessels
using a measuring cone with a vertex angle of 20=60°.
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The size of the USS was calculated using the fol-
lowing formula:

O=Kk-m-h?,

where 6 is the ultimate shear stress, Pa;

m is the mass of the cone with the rod and additional
weight, kg;

K is the constant of the measuring cone (for the cone
with an angle at the vertex of 2 =60 °k =2.1 H/kg);
h is the depth of the cone immersion at 5 s exposure, m.

Description of the Experiment. The carp were
cut into fillets, which were salted with a nodule pickle
until they reached 5 % salt at room temperature for
24 hours. Then the fillets were treated with organic
acids of different concentrations.

The preserved formulations of the control sam-
ples comprised carp meat (75 %) and filling (25 %).
The preserved samples were stored in 200 cm? plastic
containers at 0 to + 4 °C.

Then, an average sample was taken from each
unit, which was then characterised by organoleptic
evaluation, pH, and ultimate shear stress after grind-
ing. The study was conducted in 5 replicates, and the
experimental data were processed using mathemati-
cal statistics.

Results. The technology of preserves made from
slowly ripening aquatic organisms involves using
factors that activate the muscle tissue’s endogenous
enzyme system, contributing to developing the prod-
uct’s characteristic “bouquet”. Meanwhile, organic
acids such as acetic acid are increasingly employed
in producing many products, including preserves,
to enhance product safety during storage, as

appearance

consistency

0 min. processing time

appearance

——] -2

- o5

30 min. processing time

demonstrated by various scientific studies. However,
due to the specific nature of different raw materials,
further research is necessary to understand the effects
of varying acid concentrations on ensuring safety and
stimulating maturation.

This study aimed to investigate the patterns of
change in a range of indicators in carp meat when
exposed to different acid concentrations during
refrigerated storage at 0 to 5 °C, with a processing
time of 90 minutes. Organoleptic evaluation of carp
meat treated with varying concentrations of acetic
acid showed a positive effect dependent on the dura-
tion of processing (Fig. 1).

No significant organoleptic changes were observed
between the control and experimental samples at the
initial processing stage. However, after 30 minutes
of treatment, the organoleptic qualities of the exper-
imental samples improved compared to the power,
particularly at acetic acid concentrations between
0.7% and 1.5%. Carp meat pieces treated with var-
ying concentrations of acetic acid showed a noticea-
bly better appearance than the control samples. After
30 minutes of acid exposure, improvements were
noted in taste, aroma, and color (see Fig. 2). The
texture across all variants was soft, very tender, and
juicy; however, after 90 minutes of processing, the
texture became less smooth and tender, with visible
signs of a white coating.

The best results in texture softening and taste,
aroma, and color development were observed in sam-
ples treated with 1.0% acetic acid for 60 minutes.
These samples developed a soft texture, with the meat
becoming very tender, juicy, and scoring a five on the
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Fig. 1. Dynamics of changes in the organoleptic evaluation of carp meat under the influence of different
concentrations of acetic acid depending on the processing time (n =5, p < 0.05): 1 — control; 2 - C = 0.5 %;
3-C=0.7%;4-C=1.0%;5-C=15%
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organoleptic scale. Thus, the organoleptic evaluation
indicates that acetic acid positively affects carp meat
in all experimental samples, with the most pronounced
effect seen at concentrations between 0.7% and 1.0%.

Changes in the shear stress (USS) of carp mus-
cle tissue treated with acetic acid are illustrated in
Fig. 1.2. While the shear stress in the control sample
changed linearly, all experimental samples exhibited
a parabolic change (Fig. 1.2).

Analysing the data, we concluded that the effect of
all concentrations of acetic acid is accompanied by a
more significant decrease in the USS value compared
to the control sample, which indicates the impact of
acid on carp meat, resulting in its softening. A gradual
reduction in this indicator is observed up to 60 min,
after which it increases again.

The dependence of y = f(x) in carp is y = 1036x? —
6235x+ 14728 ata concentration of acetic acid of 0.5 %;
y = 1184x%—184x + 15606 at a concentration of 0.7 %;
y = 1454x% — 8789x + 16838 at a concentration of
1.0 %; y = 1558x% — 9762x + 17621 at a concentration
of 1.5 % and y = 36x? — 812x + 10244 and the control
sample. At all concentrations of acetic acid, the value
of the approximation coefficient R? is greater than 0.90,
indicating the trend line's correctness.

It was established that the softening of meat tex-
ture under the influence of acids is accompanied by a
decrease in pH towards acidity and the activation of
cathepsin enzymes. The results of our research align
with these findings. The pH changes in carp meat
treated with all tested concentrations of acetic acid
followed a linear trend, gradually shifting from 6.8 to
4.3 toward the acidic range (see Fig. 3).

At the same time, the indicator of changes in
the consistency of meat — USS indicates that after

60 minutes of acid treatment, the consistency is com-
pacted against the background of a gradual change in
pH to the acidic side and organoleptic evaluation of
softening of the consistency (Fig. 3). These contradic-
tions can be explained by the fact that with the exten-
sion of the acid treatment of carp meat, both protein
hydrolysis and denaturation processes co-occur.

Conclusions. The study confirms the effective-
ness of using acetic acid to improve the structural,
mechanical, and sensory characteristics of freshwa-
ter fish meat, specifically carp. The optimal treatment
was identified as immersion in 1.0% acetic acid for
60 minutes, which resulted in the highest organoleptic
scores due to improved tenderness, juiciness, color,
and aroma. This treatment also led to a significant
reduction in ultimate shear stress, indicating desirable
softening of the muscle tissue, and was accompanied
by a controlled decrease in pH values, contributing
to the activation of endogenous proteolytic enzymes.

At higher concentrations or prolonged exposure
times, partial denaturation of proteins and surface
defects were observed, which negatively affected the
texture and appearance of the product. Therefore, care-
ful selection of acetic acid concentration and treatment
duration is crucial to balancing quality enhancement
with preserving natural meat characteristics.

The findings provide a scientific basis for incorpo-
rating acetic acid into the processing of freshwater fish
preserves, offering a cost-effective and natural method
to accelerate maturation and improve product quality
without external enzymatic additives. This approach
supports the development of safe, nutritious, and senso-
ry-attractive fish products from local aquatic resources.
It can be applied in industrial settings to expand the
range of functional, value-added fish products.
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Fig. 2. Dependence of carp meat USS on the effect of different concentrations of acetic acid for 90 minutes (n=5,
p<0.05): 1 — control; 2 — C=0.5 %; 3 — C=0.7 %; 4 - C=1.0 %; 5-C=1.5%
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Fig. 3. Dynamics of changes in pH of carp meat under the influence of different concentrations of acetic acid
depending on the processing time (n =5, p <0.05): 1 —control; 3—-C=0.7%;4-C=1%;5-C=15%
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H. TI'onembo6cvka, xanouoam mexuiunux Hayk, ooyeum, B. Icpaensn, kanoudam mexHiuHux Hayx, OOyeHm
(Hayionanvuuil yrigepcumem biopecypcie ma npupoookopucmysants Ykpainu). 3SmMina cmpyKkmypHo-mexaHiuHux
ma opz2anoienmuYHUX XapaKmepucmuk m'saca npicho8oOHUX pud nio 6naueoM Op2aHIUHUX KUCTIOM

Anomauin. Y cmammi 0ocniodxcyemucsi nius oymosoi kuciomu pisnoi konyenmpayii (0,5%, 0,7%, 1,0% ma
1,5%) na cmpykmypHo-mexaniuHi ma opeanoienmudni XapaxmepucmuKku m'sca npicHogoonol pubu, a came Kopona
(Cyprinus carpio). Memoto docniodcenns 0yn0 6U3HAYEHHs ONMUMATbHUX MEXHOLO02IYHUX NAPAMEMPIE BUKOPUCTAHHSL
oYymoeoi Kuciomu 0151 NOKPAWeHHs O03PIBAHN MA CEHCOPHUX AKOCMell M'sica Kopona y upobHuymei npecepais.
AxmyanvHicmv 00CHI0HCEHHA NOAALAE Y BUPTULEHHT NPOOTIeMU 0OMEHCEHOT NPOMeONiMUYHOT aKMUBHOCMIE NPICHOBOOHUX
8UDI8 pubd, W0 He 0ac OMpUMAMU DANCAHOT MEKCIYpPU Ma CMAKy Oe3 000amKOBUX MEXHOLOSIUHUX MPYUAHb.

@ine xopona niooasanu kucrommitl 0opooyi npomsicom 30, 60 ma 90 xeunun nicis nonNepPeoHbLO2O 3aCONOBAHHS.
Kniouosi noxaznuxu, maxi ax pH, epanuuna nanpyea scyey (I'H3) ma cencopui énacmugocmi (mexcmypa, cmax,
apomam, Konip), OYiHIO8AU 3 OONOMO20I0 CHAHOAPMUZ0BAHUX Memodis. Pesynomamu Odocniodcennss nokazanu,
wo obpobra 1,0% oymosoro kuciomoio npomszom 60 xeunun 0ana HAUCHPUSMAUGIWE PE3VTLIMNAU: M'ACO 00CA2I0
M'KOT, COKOBUMOI MeKCmypU, NPUEMHO2O apomMamy i KoIbopy, a MAaKoiC OmpuMano Hausuwi ceHcopri 6anu. 3uaune
sHucenus I'H3 c8iouuno npo nokpaujents HincHoCmi ma akmuayito npomeorimuyHux (hepmenmis, mooi Kk 3Ha4eHHs.
PpH nocmitino smiugyeanocs 8 6iK KUCI0MHO20 Oianazony, wjo niomeepoxcye OIOXIMIuHI 3MIHU 6 M'A306ill MKAHUHI.

Oonax mpusana o6poora (90 xeunun) ma euwi konyenmpayii (1,5%) npuzeoounu 0o yacmkogoi denamypayii,
emMpamu HidDCHOCMI ma SUOUMUX 3MiH nosepxui. Onmumanvui napamempu 06pobKU 003601A10Mb ePeKMUHO
dospieamu, 36epicaiouu npu ybomy skicmv npooykmy. Lli pezynomamu 3abe3neuyiomv HAyKO8Y OCHOBY 0/
MEXHON02IYHO020 3ACMOCY8ANHS OYMOBOI KUCIOMU Y 8UPOOHUYMEBT PUOHUX NPecepsis 3 GUKOPUCAHHAM MICYeaUux
NPICHOBOOHUX Ui pub. 3anponoHosanuil NioxXio cnpuse po3pooyi OOCMYNHUX, GUCOKOSKICHUX, (DYHKYIOHATbHUX
PUBHUX NPOOYKMIG 3 NOKPAUEHUMU XAPHUOBUMU MA CEHCOPHUMU 8LACMUBOCHIAMY, WO 8iON0BIOAE YINAM CINANI020
BUPOOHUYMBA NPOOYKIMIG XAPUYEAHHSL.

Knrwowuoei cnosa: opeaniuni Kuciomu, cpanuyna Hanpyaa 3cygy, 2iOpoOioHmU, OpeaHOLenmMUuYHi NOKA3HUKLL,
npicHo800Ha puba.

Otpumano: 07.06.2025
IpuiinsaTo: 02.08.2025
Onyb6nikoBano: 28.11.2025
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PATENT SEARCH - A DIRECTION FOR THE DEVELOPMENT
OF INNOVATIVE APPROACHES TO IMPROVING SHORTBREAD
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Abstract. Conducting a patent search on a selected topic provides impetus for scientific research, confirms its
relevance and prospects, allows avoiding duplication during research, and makes it possible to identify a range
of unexplored issues and thereby deepen and expand planned research. The article is devoted to improving the
technology of making shortbread cookies by using new recipe components that positively affect the nutritional and
biological value of finished products, improve their taste and organoleptic characteristics, and make it possible to
reduce the fat content in their composition. The use of hazelnut flour in shortbread cookie technology was studied
with the aim of developing new recipes that take into account consumer taste preferences.

Based on the patent search, we looked at how nut flour is used in shortbread dough and found that there aren t
any patented innovations in this area. The purpose of the article is to improve the technology of shortbread cookies
based on a patent search for innovative technologies using hazelnut flour in its composition to improve the biological
value and taste properties of finished products. The object of the study is the technology for producing shortbread
dough using hazelnut flour, and the subject of the study is hazelnut flour, shortbread dough, shortbread cookies, and
the organoleptic and physicochemical quality indicators of shortbread dough products.

The quality of wheat flour and hazelnut flour was assessed, and it was found out that hazelnut flour has a higher
energy value than wheat flour and is a valuable source for increasing the biological value of shortbread cookies.

The possibility of replacing wheat flour with hazelnut flour was investigated. Based on experimental studies, it
was determined that replacing 30% of wheat flour with hazelnut flour is feasible. It was found out that using hazelnut
flour in the recipe for shortbread dough reduces the fat content by 25%. The organoleptic and physicochemical
indicators of shortbread cookies made according to the developed recipe indicate an improvement in quality
compared to cookies made from wheat flour. Shortbread cookies with the addition of hazelnut flour have a higher
nutritional, biological, and energy value.

Key words: patent search, intellectual creativity, wheat flour, hazelnut flour, shortbread dough, shortbread
cookies, moisture content, wettability, alkalinity, friability, nutritional value, energy value.

General description of the problem. Flour-
based baked goods account for the largest share of the
domestic confectionery market (55.6%): cookies, waf-
fles, cakes and pastries, and sweetened bakery prod-
ucts [1]. The main global trends in the confectionery
market are an increase in the consumption of prod-
ucts made from plant-based rather than animal-based
ingredients. Taking into account these trends and the
practice of making flour baked goods mainly from
local raw materials; it is relevant to use nut flour in
confectionery technology as an alternative to animal
protein [2]. Nut flour contains important micronu-
trients, vitamins, healthy fats, and easily digestible
proteins. Hazelnut flour, which is used as an additive
to all types of dough, has similar characteristics. In

particular, it is used in the preparation of vegan or
vegetarian dishes, desserts, and confectionery prod-
ucts. The flour is made from oil cake and nut meal,
which are waste products of oil production, which
also contributes to the introduction of resource-sav-
ing technologies in the food industry.

Nut flour is widely used in cooking in various
countries, adding a special flavor and texture to des-
serts. In France, light pastries with various fillings
are made, where the main ingredient is almond flour.
Small rectangular pastries (financiers) are also baked
from almond flour, which have a delicate texture and
nutty aroma. In Turkey and the Middle East, a popu-
lar dessert is made from layers of filo pastry soaked in
honey or syrup, filled with chopped nuts and hazelnut
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or almond flour. Germany is famous for its well-
known dessert shtollen, a Christmas cake made with
nut flour, dried fruit, and spices [3]. The use of nut
flour in dessert recipes emphasizes its importance in
the culinary traditions of different peoples around the
world and adds a unique taste and texture to dishes.

Analysis of key research and publications. After
conducting a patent search on shortbread dough tech-
nology and the use of hazelnut flour in food produc-
tion, we found out that the development of new short-
bread cookie recipes is quite popular.

Numerous studies have confirmed that by-prod-
ucts from the processing of vegetables, fruits, and
berries, which are mainly used in the food industry
in the form of powders, purees, pastes, pomace, pulp,
and meal, are a valuable and promising source of
enrichment for flour confectionery products.

Thus, in the technology of shortbread cookies,
B-carotene, pectin, and phenolic substances are used
to improve nutritional value: carotene-containing
filler “Carrot Honey” [4, 5], raw carrot puree [6],
powder from dried black chokeberry fruits [7], row-
anberry flour [8], polymalt extract “Polysol” [9, 10],
powder from the pulp and peel of prickly hawthorn
fruit [11], pumpkin processing products [12, 13], sea
buckthorn [14], and others.

To prevent the oxidation of polyunsaturated fatty
acids, it is recommended to add milk thistle oil, which
contains the synthetic antioxidant selenopiran, which
prevents the oxidation of polyunsaturated fatty acids
in linseed oil [15]. Inulin and soy protein isolate are
commonly used as sugar substitutes [16].

Recently, the use of nut flour, in particular hazelnut
flour, as an additive to all types of dough has become
quite popular in confectionery production.

It is known that hazelnut and almond flour have a
low glycemic index, which makes them suitable for
diabetics or people who choose low-carbohydrate
diets. These types of flour can be used in the prepara-
tion of gluten-free desserts for people suffering from
celiac disease or gluten intolerance, as well as for
people who follow vegan and ketogenic diets.

The use of hazelnut and almond flour not only
enriches confectionery products with beneficial sub-
stances, but also opens up opportunities for creating
innovative desserts for healthy eating enthusiasts.

The next area of research was the use of nut flour
obtained from meal, which is a promising source of
non-traditional raw materials for the production of
dietary flour products. The results of the research
confirmed that enriching butter cookies by adding
sunflower oil and nut meal (cedar and walnut) is
characterized by an increased protein content (1.8 and
1.6 times), a 14.7 and 12.8% decrease in carbohydrate
content, carbohydrate content, and significant enrich-
ment of products with non-starch polysaccharides
(4.7 and 2.9 times, respectively). The mineral com-
position of products (iron, potassium, magnesium

content) and vitamin E content are significantly
increased [17-19].

A method has been developed for making short-
bread cookies, where 20% of the flour weight is
replaced by a mixture of walnut and sesame meal
[20-22]. The result is a new shortbread cookie with
increased nutritional and biological value, enriched
with proteins, dietary fiber, and minerals, and
improved structural, mechanical, and organoleptic
properties.

The effect of walnut fiber on the quality indicators
of dough semi-finished products and finished prod-
ucts was studied. The analysis of finished products
shows that the addition of walnut fiber to the recipe
composition of products affects their organoleptic
indicators, gives them a pleasant taste and aroma,
slows down the staling process, and extends the shelf
life of the product. The optimal proportion of walnut
fiber is considered to be 5% of the flour weight [23].

An analysis of information sources shows that
there is no comprehensive study of shortbread dough
technology using hazelnut flour in Ukraine, which
confirms the relevance of the research conducted.

Formulation of the article’s objectives (setting
the task). The aim of the research is to improve the
technology of shortbread cookies based on a patent
search for innovative technologies using hazelnut flour
to improve its biological value and taste properties.

Materials and methods. During the research,
wheat flour was used in accordance with TU U
10.6-31435947-001:2014 “Wheat flour. Classic.
Highest grade” produced by “RIVNE-BOROSHNO”
and hazelnut flour (from unpeeled hazelnuts) pro-
duced by FOP “Kudriavtseva A. O.” Flour from
unpeeled hazelnuts produced by Ukrainian manufac-
turers dominates the domestic market.

Experimental studies were conducted using
standard analysis methods to evaluate the quality
indicators of raw materials and finished products
based on organoleptic and physicochemical indi-
cators: DSTU 4619:2006 “Confectionery products.
Acceptance rules, sampling and sample preparation
methods”, DSTU 4683:2006 “Confectionery prod-
ucts. Methods for determining organoleptic quality
indicators, dimensions, net weight and components®,
DSTU 4910:2008 “Confectionery products. Methods
for determining the mass fractions of moisture and
dry substances”, DSTU 5060:2008 “Confectionery
products. Methods for determining the mass fraction
of fat, DSTU 4672:2006 “Confectionery products.
Methods for determining ash and metallic magnetic
impurities*, DSTU 5023:2008 “Flour confectionery
products. Method for determining wetting ability®,
DSTU 5024 “Confectionery products. Methods for
determining acidity and alkalinity”.

In order to determine the results of experimental
studies, statistical processing methods were used with
standard Microsoft Office software packages.
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Presentation of the main research material with
full justification of the scientific results obtained.

At the initial stage of the research, the quality of
wheat flour and hazelnut flour (Fig. 1) used for the
production of shortbread products was assessed.

Sample 1 — wheat flour Sample 2 — hazelnut flour

Fig. 1. Wheat flour and hazelnut flour selected
for the study

The organoleptic indicators of the flour samples
studied are shown in Table 1.

In terms of physical and chemical indicators,
wheat flour has half the energy value of hazelnut flour
(334.0 kcal vs. 693.0 kcal). The fat content in wheat
flour is 1.1%, while in hazelnut flour it is 62.3%;
the protein content in wheat flour is 10.3%, while
in hazelnut flour it is 15.6%. There is a significant
difference in carbohydrate content: the proportion of
carbohydrates in wheat flour exceeds that in hazelnut
flour by 15.5 times, and hazelnut flour has signifi-
cantly lower starch content — 9.4 times lower.

When studying the titrated acidity of flour, it was
found that the acidity of wheat flour is 2.0 degrees,
hazelnut flour is 4.8 degrees, and a mixture of wheat
flour and hazelnut flour is 2.8 degrees.

For experimental research, wheat flour was
replaced with hazelnut flour. Four experimental sam-
ples were obtained: sample 1 — dough made from
wheat flour (control sample); sample 2 — dough made
from 90% wheat flour and 10% hazelnut flour; sam-
ple 3 — dough made from 80% wheat flour and 20%
hazelnut flour; sample 4 — dough made from 70%
wheat flour and 30% hazelnut flour.

The appearance of the dough samples obtained is
shown in Fig. 2.

The results of experimental studies (Fig. 2) show
that the dough obtained has a soft, plastic consist-
ency, but with an increase in the proportion of hazel-
nut flour, gluten swelling was minimized. However,

given the amino acid composition of hazelnut flour, it
can be argued that it was enriched with proteins and
amino acids, which has a positive effect not only on
its nutritional value but also on its biological value.

Sample 1 Sample 2

Sample 3 Sample 4

Fig. 2. Dough blanks of the obtained shortbread
dough samples:

Sample 1 — 100% wheat flour (control); Sample 2 — 90%
wheat flour and 10% hazelnut flour; Sample 3 — 80%
wheat flour and 20% hazelnut flour; Sample 4 — 70%

wheat flour and 30% hazelnut flour.

The absence of gluten in hazelnut flour contrib-
utes to a reduction in its overall content in shortbread
dough, reduces its hydration capacity, which leads to
a decrease in free moisture in the dough system and
ensures better quality indicators for shortbread prod-
ucts, since shortbread dough is a fat emulsion and a
reduction in total moisture contributes to obtaining
higher quality finished products.

Increasing the proportion of hazelnut flour wors-
ens the color of shortbread dough, but gives it a
pleasant nutty aroma and taste, improving the overall
organoleptic assessment of the samples studied.

The experimental samples of shortbread dough had
a smooth surface without lumps or traces of unmixed
ingredients. Their color was slightly darker than the con-
trol sample (light brown with a yellowish tint), but they
had a pleasant nutty aroma. The moisture content of the
dough samples was between 18.5 and 19.5%.

Table 1
Organoleptic indicators of the studied samples of premium wheat flour and hazelnut flour
Name of indicator Sample 1 — wheat flour Sample 2 - hazelnut flour
Appearance Loose mass Loose mass
Color White, white with a yellowish tint Light brown
Smell Characteristic of wheat flour, odorless, not musty, Pleasant, characteristic of nuts
not moldy
Taste Characteristic of wheat flour, w1th0ut extraneous Moderate, nutty
tastes, not sour, not bitter
Consistency Crumbly, homogeneous, powdery Crumbly, homogeneous, powdery
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A further increase in the proportion of hazelnut
flour in the dough recipe (more than 30%) leads to a
significant change in color and increases the fat con-
tent of the finished products, which affects consumer
health and reduces the shelf life of the finished prod-
ucts. Therefore, it is advisable to determine the rational
proportion of hazelnut flour in the shortbread dough
recipe as 30%, which will reduce the proportion of car-
bohydrates by 18.4% (Table 2) and at the same time
increase the protein content by 15.4%. The total energy
value of the dough will also increase by 11.0%.

Given the significant fat content in hazelnut flour,
it is predicted that the fat content in shortbread dough
recipes could be reduced.

The next stage of research studied the effect of
hazelnut flour on the fat component in shortbread
dough recipes. Determining the effect of hazelnut
flour on the fat component involved calculating the
recipe’s fat content in shortbread cookies and, based
on the calculations, conducting experimental studies

(Fig. 3).

Sample 1 - control Sample 2 Sample 3

Fig. 3. Dough blanks of experimental samples
of shortbread dough with a reduced proportion
of margarine: sample 1 — addition of 30% hazelnut flour
and 100% margarine according to the recipe; sample
2 — addition of 30% hazelnut flour and 75% margarine
according to the recipe; sample 3 — addition of 30%
hazelnut flour and 50% margarine according to the recipe

For the study, dough with 30% wheat flour replace-
ment but with 100% margarine addition using classic

technology (sample 1) was selected as the control
sample. The experimental samples were samples with
the addition of 30% hazelnut flour and a 25% reduc-
tion in margarine content (sample 2), as well as a 50%
reduction in margarine (sample 3).

The results of the studies showed that when the
fat content is reduced by 25% (sample 2), the dough
mixes well, achieves an elastic structure, and has a
pleasant color and smell. When reducing the fat con-
tent by 50% (sample 3), the duration is extended
(by 2.0 — 2.5 times) and the dough mixing process
becomes more complicated. The dough structure
becomes too brittle, which negatively affects the pro-
cess of forming baked goods. An attempt to reduce
the fat content by 75% had a negative effect on the
dough kneading process.

The results obtained from the effect of changing
the fat component of the shortbread dough recipe on
the nutritional and energy value of the products are
shown in Table 3.

The results of experimental studies show that the
use of hazelnut flour affects the fat content in short-
bread dough recipes, and it can be concluded that it is
advisable to reduce the fat component (margarine) by
25% of the recipe amount.

The optimization of the process of manufacturing
a flour product from shortbread dough was carried
out using the method of mathematical modeling, the
result of which is a regression dependence for the
process of manufacturing a flour product from short-
bread dough with the addition of hazelnut flour, with
a reduced proportion of fat:

y = 130,375 — 0,775X, — 3,625X, — 2,175X, X,

» where y is the coded value of the optimality cri-
terion for each process;

* Xi—the coded values of factors for the analyzed
processes.

Table 2
The effect of hazelnut flour on the nutritional and energy value of shortbread dough (n=3, p=0.95)
Samples Control 1 Prototypes
Indicators sample 1 sample 2 sample 3 sample 4
Proteins, % 5,07 5,32 5,59 5,85
Fats, % 23,5 26,5 29,51 32,52
Carbohydrates, % 52,4 49,2 45,97 42,75
Energy value, kcal 430,98 446,74 462,64 478,53
Table 3

The effect of changing the fat content in the recipe for shortbread dough with the addition of hazelnut flour
on its nutritional and energy value (n=3, p=0.95)

Samples Control 2 Prototypes
Indicators Sample 1 Sample 2 Sample 3
Proteins, % 5,85 6,37 7,0
Fats, % 32,52 29,18 25,18
Carbohydrates, % 42,75 46,57 51,14
Energy value, kcal 478,53 465,07 448,95
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The input parameters are the proportion of hazel-
nut flour and the proportion of margarine (X,, X,).
The output parameters of the system include the wet-
tability index (y).

A profile diagram of the process of manufactur-
ing a flour product from shortbread dough with the
addition of hazelnut flour was constructed, which is
shown in Fig. 4.

Accordingly, a rational recipe for shortbread
dough has been established, containing 70% wheat
flour, 30% hazelnut flour, and 25% less margarine.
According to organoleptic and physicochemical indi-
cators, shortbread cookies made according to this
recipe have better taste characteristics (Table 4) and
physicochemical quality indicators (Table 5) com-
pared to cookies made from wheat flour.

The organoleptic indicators (Table 4) of the fin-
ished shortbread cookies show that shortbread cook-
ies with the addition of hazelnut flour have a pleas-
ant taste characteristic of shortbread cookies with a

nutty flavor; the aroma also has a distinct nutty flavor;
the texture of the product is crumbly and brittle; in
appearance, it has a uniform shape, slight porosity,
no spots or burnt areas; it is uniform, light brown in
color, with visible hazelnut shell fragments.

The results obtained for the physical and chemical
indicators (Table 6) of sand cookies correspond to the
normative indicators.

The wettability index of the experimental sam-
ple of a flour product made from shortbread dough,
where 30% hazelnut flour was added to the recipe and
the fat content was reduced by 25%, was higher than
that of the control sample, because reducing the fat
content increases its water absorption capacity. The
brittleness of the products also decreases.

Shortbread cookies made with hazelnut flour have
a higher protein content (by 15.0%) and higher cal-
orie content than traditional cookies due to the lipid
and protein composition of hazelnut flour, but they
contain fewer carbohydrates.

Table 4

Organoleptic indicators of shortbread quality

Shortbread dough samples

(0] leptic indicat
rganoleptic indicators control sample — K1

| experimental with hazelnut flour — sample 2

Form

correct, uniform, without damage

Color yellow-brown

homogeneous, light brown, with visible hazelnut skin flecks

Taste and smell .
cookies

characteristic of shortbread

characteristic of shortbread cookies, with a nutty flavor;
fresh, with a distinct nutty aroma

Surface

porous, without spots or burnt areas

View in the rift

well-baked, no crumbs, crumbly

Fig. 4. Profile diagram of the process of making a flour product from shortbread dough using hazelnut flour
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Table 5
Physical and chemical indicators of shortbread cookie samples (n=3, p=0.95)
Sample name Mass fraction, %
humidity wettability alkalinity brittleness
Control 5,0 129,7 1,4 48,7
Experimental with hazelnut 5.4 132.6 0.8 475
flour

According to microbiological indicators, all
tested cookie samples met the requirements of DSTU
3781:2014. All samples were free of Escherichia coli
bacteria and pathogenic microorganisms, includ-
ing Salmonella bacteria, as well as spoilage agents
such as mold and yeast. The amount of MAFAnM
in 1 g of shortbread cookies did not exceed the
norm — 5x10° either at the beginning of storage or

after 3 months. Thus, shortbread cookies with the
addition of hazelnut flour are a competitive product.
Conclusions. The results of the study confirm the
feasibility of using hazelnut flour in the recipe for short-
bread cookies, which has a positive effect on the organo-
leptic properties of the finished products, increases their
nutritional, biological, and energy value, and can be rec-
ommended for implementation in production.
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I Xomuu, ooxmop mexniunux uayk, npogecop, K. Haxomeuna, xanouoam mMexHiYHUX HAYK, OOYeHM;
A. Bopooaii, xanoudam eemepunaprux Hayx, ooyenm, O. Conoamenko, 0okmop wopuduunux Hayk, B. Iwenxo,
Kanouoam @inonoeivnux uHayx (llonmascvkuii yHieepcumem exonomixu i mopeieni). Ilamenmuuit nowyx —
HARPAMOK PO36UMKY IHHOBAUITIHUX NI0OX00i8 YOOCKOHAIEHHA MEXHON02Iil RiCOUH020 micma

Anomauia. I[Iposedennss namenmnoco NOWLYKY 3a 0OpAHOI0 MeMAMUKON O0dE NOUIMOBX Oisl NPOBeOeHHs.
HAYKOBUX Q0CAI0JICEHb, NIOMBEPOICYE IX AKMYATbHICMb MA NePCReKMUBHICIb, 00360M5€ YHUKHYMU NOBMOPIE Ni0
4ac nposedeHHs O0CTIONCEeHb, 0AE MONCTUBICTNG BUABUMU KOLO HEOOCTIONCEHUX NUMAHDb | MUM CaMUM No2Iuoumu
Ul pO3ULUPUMU 3ANTAHOBAHT OOCIONHCEHHSL.

Cmamms npucesiuena y00CKOHANEHHIO MEXHON02I] 6U20MOBIeHHS NICOYHO20 NeYUBd 3ad PAXYHOK GUKOPUCTANHS
HOBUX peyenmypHux KOMNOHEHMI8, AKI NO3UMUBHO 6NAUBAIOMb HA XAPUO8Y Ui 0I0N02IUHY YIHHICIb 20MOBUX 8UP0DI8,
NOKpawylomo ixHi CMAaKogi 1 OpeaHoNenmuyti NOKA3ZHUKY, OQl0Mb MOJMCIUGICMb 3MEHWUMU 8 IXHbOMY CKAAOi
ACUPOBY CKAA008Y. JOCTIONCEHO BUKOPUCMAHHS 8 MEXHON02I] NICOYH020 neyusa 2opixo6020 bopoulna 3 yHOYKaA,
Wo cnpamogane Ha po3podieHHs. HOBUX Peyenmyp 3 YPAxXy8aHHAM CMAKOBUX YNOOOOAHb CHONCUBAYIE.

Bionogiono 0o nposederozo namenmuoco noutyky 0yio npogedeHo aHani3 CmaHy 8UKOPUCTNAHHS 20PIX08020
bopowHa 6 mexHoNo2i nicouno2o micma i 8CMAHOBIEHO BIOCYMHICMb 3aNAMEHMOBAHUX [HHOBAYIN 6 YbOM)
Hanpsamky. Memoio cmammi € yOOCKOHANeHHs MeXHON02iT NICOYH020 NeYuda Ha OCHOBI NPOBE0eH020 NAMEHMHO20
NOWLYKY Wo00 HASABHOCTI THHOBAYIUHUX MEXHONOI 3 BUKOPUCTNIAHHAM (DPYHOYKOB020 OBOPOUIHA 8 11020 CKAAdI 014
noninuenHs 6i0102IYHOT YIHHOCMI MAa CMAKOBUX 8llacmusocmett 20mogux aupoois. 06’ ekmom 00CcioHceHH 0OPaAHO
MeXHON02II0 BUPOOHUYMBA NICOYHO20 MICNA 3 BUKOPUCTIAHHAM DOpouwna 3 ynoyKa, a npeomem O0CHIONCEHHS —
60powIHO 3 hyHOYKa, nicoune micmo, nicouHe NeYuso, OPSaHoOIenmudHti, i3uUKo-XIMINHI NOKAZHUKU AKOCI 8Up0oDi6
3 nico4no20 micma.

Ilposedena oyinka axocmi nueHUUHoO20 OOpowHaA 1 GOpPOUHA 3 QYHOYKA MaA 6CMAHOBIEHO, WO QYHOYKOGe
OOPOUIHO MAE BUWY eHepeemUYHY YIHHICMb 8 NOPIGHAHHI 3 NULCHUYHUM OOPOUIHOM, € YIHHUM O0XCeperom Os
niosuuenns OIoN02IYHOL YIHHOCMI NICOYH020 NeYuUsd.

Hocnioaceno moocnusicme 3aminu nuenuunoeo bopowna na @ynoyxoee. Ha niocmasi excnepumenmanvhux
0ocniodicens 8uU3HaueHo doyinbhicms 3aminu 30 % nuwenuunoeo bopowna na 6opouho 3 hynoyka. Bcmanosneno,
WO BUKOPUCIAHHSL 8 PEYENnIypPHOMY CKAAOI RICOYH020 Micma OOpouwiHa 3 QyHOYKA 0036015€ IMEHUWUMU JHCUPOBY
Komnonenmy Ha 25 %. Opeanonenmuuni ma Qisuko-XiMiuHi NOKA3HUKU NICOYHO20 Nedusd 3d po3podreHoIo
peyenmyporo ciouams Npo NiOSUWEHHS NOKA3HUKIG AKOCMI NOPIGHAHO 3 NeYUBOM i3 NUIEHUYHO20 OOpOUIHA.
ITicoune neuuso 3 000asanuam GOPoOwHA 3 PYHOYKA MAE BUWLY XAPUOBY, DIONO2IUHY MA eHepPeemUYHY YIHHICb.

Knrouosi cnosa: namenmuuii nowyx, ihmenekmyaibHa meopuicnmy, RUeHUYHe GOPOuHo, OOPOWHO 3 PYHOVKA,
nicouHe micmo, RNICOYHE Nedu6o, 60A02ICMb, HAMOYYEAHICMb, JYICHICMb, KPUXKICMb, XAPUO6A, EHep2emuyHd
yinnicmo.
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0. JI. AHAPYIIEHKO, kanaunat 01010TiYHUX HAYK, CTapIINi HAYKOBHH CIIBPOOITHUK
(Hauionanenuii 6otaniyamii cag imeni M. M. I'pumuka HamionanbsHoi akagemii Hayk YKpaiHu)

Anomauisn. Xni6 € mpaouyitinum npooyKmom Xapuye8anHs uj00eHH020 CRONCUBAnHs. [{s cneyianbio2o diemuy-
HO20 CHOJICUBAHHA ceped XapHosux npodyKkmie ocodonuse micye nocioae npooykyis, wo po3pooniemucs 0 Kame-
2opii nrooell i3 3axX60PIOBAHHAM HA YeNiaKit, 0e MAE Micle HenepeHoCUMICmb eomery. 3a860anHs 3 BUKOPUCIAHHSL
HOBUX UOI6 CUPOBUNU 6 peyenmypi NPOOYKYii, AK Npaguio, oOIPYHMOBYEMbCA HAOYMMAM HUMU CReYUDIUHUMU
811ACMUBOCAMU, HANPUKILAO, NONINULEHUM CKAAOOM, MEXHOLOSIUHUMU XAPAKMEPUCTIUKAMU YU (DYHKYIOHATbHUM
enausom. Ilpogedeno ananiz supodbHUYMBA XAPUOBUX NPOOYKMIG 0I5l HACELeHHs, WO X8opic Ha yeniakito. Memoro
00CAI0HCeHHA OVIL0 BUBHAUUMU AKICMb 3d (DIZUKO-MEXHONOSTUHUMU BIACMUBOCTAMU XAIOHUX 8Up0Di8 i3 bezentome-
HOB0I pocIunHOl cuposunu. Bugueno pisni 6uou 60pOWHIHOL CUPOBUHU 3 3ePHA 2PeUKU, KYKYPYO3U, HACIHHS 3ep-
HOBOT KyIbmypu KiHOa ma 00CIIONCEHO MeOPemUuyHi ti NPAKMUYHI acnekmu 015 OOTPYHMY8AHHS MEXHONO02I Xiba
3 bezentomeno6oi cuposunu. Pospobneno mexunonoeiio xniba 3 6UKOPUCMAHHAM Pi3HO20 U0y OOPOUIHA 2pedano2o,
KVKYPYO35H020, KIHOA, A MAKONC OOCTIONCEHO IXHIUl 61U HA NOKA3HUKU AKocmi 6upody. OCKinbKu 6e3enomeHosa
CUPOBUHU, HA BIOMIHY 610 OOPOWHA NUIEHUYHO20, He MICMSAMb Y CKAA0l OLIKIE KAEUKOSUHU, Y MiCmOo 000a8diu
CMPYKNYPOYMEOPIO8ai: NCUNIYM, KPOXMALb, KCAHMAHO8Y Kameob. []08e0eH0 no3umusHull 61IU6 PO3NYULYBaAYIE —
NCURLYMY, KPOXMATIO KYKYPYO3AHO20 A KAPMONJIAHO20 i cmabinizamopa npoyecy OpooinHs KCAHMaHo8oi kameoi
Ha DI3UKO-XIMIUHI NOKAHUKU Oe321I0MeH08020 XNiba. J{00asanHs po3nyulyeadise npu3gooums 00 NOKpaweHHs Qi-
B3UKO-MEXHON0CIYHUX NOKA3HUKIG X1iba, a came Kkoepiyicumy 30inbents nopucmocmi comosux eupoois. Kpawji
Qi3uK0-mexHoN02IYHI NOKAZHUKY MA8 3pA30K i3 0o0asanusam 1 % ncuniymy — moswuna ckopunku 1,6 Mm, nogepxns
enaoxa. Ochosoro peyenmypu micma 0711 6€32110MeH08020 X1i0A PeKOMEHO0BAHO DOPOUIHO KIHOA NEPULO20 COPMY
ma 6 MEHULOMY CRi88IOHOUEHHT epeyane DOPOUHO 3 HeNPONApeHoi epedanoi Kpynu i 60pOUHO KyKypyo3sHe.

Knruosi cnosa: bopouino bezentomenoge, nCUNiym, KpoXmans, HO8I peyenmypu, Xai0, NOKA3HUKU AKOCHIL.

IlocranoBka mnpoOaemu. Xiuid € Tpagumin-
HUAM TPOAYKTOM Xap4yBaHHSA IOJEHHOTO CITOXKH-
BaHHs. CyuyacHHW PUHOK XJ1i0a XapaKTepH3yEThCS
IIUPOKUM aCOPTUMEHTOM 3 BHUKOPHUCTAHHSAM pi3-
HOI CHpPOBMHHU Ta TEXHOJOTiIH BupoOHHUITBA. llpn
IbOMY HEOOXiTHO 3a3HAYUTH, IO 3aBIAHHS 3 BUKO-
pUCTaHHS HOBUX BHJIB CHPOBHHU B PEIENTYPHHUX
CKIIaZiax MPOIYyKIii, sSIK MPaBUIIO0, OOTPYHTOBYETHCS
HaOyTTSIM pO3p0OICHUMH BHPOOAMU CTIETIHA(DITHIMHU
BIIACTUBOCTSIMH, HAIIPUKIIA]] TTOJIMIIEHUM CKIIaJIOM,
TEXHOJOTIYHUMH XapaKTepUCTUKaMHU 9d (YHKITiO-
HaJbHUM BITJTUBOM.-

AHaJi3 OCTAHHIX TOCJTiIKeHb Ta MmyOJaikamiii.
Cran 310poB’sl CydacHOI IIFOIUHH 0araro y 4YoMmy
BH3HAYAETHCS PIBHEM 1 CTPYKTYPOIO XapuyBaHHS.
[TopymieHHst B CTPYKTypl Xap4dyBaHHS € OCHOBHUM
(haxTOpoM, 110 3aBIAE€ HE3BOPOTHOT IITKOAY 37I0POB 1O,

sKa B KiJIbKa pa3iB MEPEBUINYE IIKOAY Bim 3a0pym-
HEHHsI HaBKOJIMIITHEOTO cepenosuma [1, 2].

BukopucTtanHs co€BOTO 1 TIIIOTEHOBOTO MOPOIIKY
SIK JIBTEPHATHBH MIIEHUYHOMY OOPOIIHY MTOKpaIIy€e
TEKCTYPY, KOJIp 1 3amax xmiOHuX BUpoOiB [3].

BuxopucranHs ropoxoBoi TpaBum Ta OOpoOIIHA
3 HACIHHS JIIOTMHY IS 30araueHHs Xj1i0a MImeHnY-
HOTO Ha 3aKBacCIli MOKE BIUTUBATH Ha (Hi3UKO-XIMidHI
BJIACTUBOCTI TOTOBOTO BHpPOOY, a caMe: BOJIOTICTh,
00’eM Ta CTpYKTYpy [4].

3a maHUMHM YKpaiHCBKOI acormiarii memiakii,
B VYKkpaiHi HamiuyeTrbcs Omm3pko 2000 xBOpHX
Ha IIeTiaKito, 1 I KITBKICTh 3pOCTa€ 3 KOKHHUM
pokom [5].

3rigno 3 Codex Alimentarius, MpoxyKTH, sIKi BBa-
KAIOThCS «0e3 TITIOTeHY», MICTATh PIBEHb KIIEHKO-
BUHM, sIKWi He nepeBurye 20 ppm (Mr/kr) [6].
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3anporoHOBaHO peLENTypHY CyMiml Oe3rmoTe-
HOBOTO XJi0a i3 JOHaBaHHSM PHUCOBOTO Ta KYyKypy-
JI3STHOTO OOpolHa [7]; TakoXkK 3alpOIIOHOBAHO BHUKO-
PHUCTOBYBAaTH KPOXMaJlb KYKYpPYI3SIHUH Ta KPOXMab
KapTOIUISIHUH 3 JI0IaBaHHSM Pi3HUX BUIIB OOpOIIHA,
IO HE MICTUTb TIIIOTEHY: KYKYpPYyA3sHOTO, TPEYaHoro,
HYTOBOTO, KBACOJICBOTO, IIIOHSHOTO, SIK CTa011i3aTop
BUKOPHCTOBYEThCS TIcHIiyM [8]. SIk CTBEpIKYIOTH
aBTOpH, iXHSl peleNTypa I03BOJISE OTPUMATH XJIiO
MOJIMIIEHOT SIKOCTI, TOXMBHOCTI Ta 3 OPraHOJIeNTHY-
HUMH [TOKa3HUKAMH IO 33JJ0BOJILHSIOTH CIIOKUBAYIB
Oe3nroreHoBoro xiidy [7, 8].

[TopiBHSHHS TEXHOJOTIYHUX BIACTUBOCTEH Xi1i0a
0€3IIII0TEHOBOTO, BHIOTOBICHOTO 3 IOMEIY COPro
3a pi3HUX YMOB BHSIBUJIM, IO YMOBH TIOMENY MalOTh
BEIMKUH BIUIMB Ha TEKCTYpY, PO3IIUPEHHS TicTa
i B’s3kicTh Takoro xyiba [9]. Kpim TOro, BHCBIiT-
JICHHI JTOCII/PKEHHS 100 010I0CTYIMHOCTI Toide-
HOJIB i MiHEepaiB y 0e3NII0TeHOBOMY XJIi0i 3 copro.
ABTOpPY BHUKOHAJIM JOCHIKEHHS 3 BU3HAUCHHS PIBHSA
noJTieHONIB 1 MiHepalIiB, sIKi MOXKYTh OyTH 3aCBO€HI
ITi] yac nmepeTpasieHHs XJi0a. BusBneHo BIUIUB yMOB
roMelry Ha 010JJ0CTYIHICTh TIO)KUBHUX PEYOBHH.

KpoxmManp Bosofiie BHCOKOIO CTaOUIBHICTIO Ta
3/IaTHICTIO 3a0€3MEeYNTH eIacTUYHICTD TicTa. Lle m103-
BOJISIE JIOCATTH OakaHOI CTPYKTYpH xii0a, Ta 3011b-
LIUTH TPUBAJICTH 30epiraHHs MPOAYKTY 10 BAXKIHUBO
JUISL CIIOKMBUUX BJIACTUBOCTEH. Y CBOIO 4epry, McU-
JiyM MOK€ MOIIMHATH BOJY 1 MEPEeTBOPIOBATHCS Ha
TYCTUH, B S3KHH Tynb, SKHH HE TEpPEeTPaBIIOETHCS
B TOHKOMY KHUIIIEUHUKY [10].

[Tig yac 30epiranHs 3pas3kiB XJiba 3 MOPOIIKOM
MICHITIyMy BiZOyBa€ThCS 3MIITHEHHSI M SIKYIIKH KOH-
TPOJILHOTO 3paska. JlomaBaHHS MCHIIyMy B3HHKYE
MOKAa3HUKU TBEPAOCTI M SIKYIIKU Ha 65—75 % mopis-
HSTHO 3 KOHTPOJIEM BIPOAOBK 72 ronuH 30epiraHHs.
IToka3HukM cMaky, apoMaTry Ta TEKCTYpU Maike He
BTPAyarOTh CBOI IOYATKOBI XapakTtepucTuku [11].
MoxxHa 3pOOMTH BHUCHOBOK, IO LIEH MiIXiJl MOXE

OyTH TIepCHEeKTUBHUM JJIS TTOJIOJIAaHHS AKX 0OMe-
JKEHb O€3ITFOTEHOBOTO XJI1I00TeYeHHS.

MeTo10 AOCHiIKeHb € OLIHIOBaHHS SKOCTI 3a
(13UKO-TEXHOJOTIYHIUMH  BJIACTHBOCTSIMHU  XJIOHUX
BUPOOIB 13 0€3MIIOTEHOBOT POCIIMHHOI CHPOBUHHU.

3aBnaHHA JOCTKEeHHSI: TEOPETUYHO OOTpyH-
TyBaTH Ta EKCIIEPHUMEHTAJIbHO MiATBEPAUTH BHUOIp
CHUPOBHMHH JUIsS OTPUMAaHHS OCHOBHHUX PeEIENTYPHUX
IHTPEIIEHTIB, SIKi BUKOPHCTOBYIOTHCSI TIPH CTBOPEHHI
xJ1iba OE3MIIOTEHOBOTO 1 BCTAHOBUTH BIUIMB CKJIAIy
1 BJIaCTUBOCTEH pelenTypHUX KOMIIOHEHTIB Ha (i3u-
KO-TEXHOJIOTIYHI XapaKTePUCTUKHU MPOAYKIIIT,

MeTtonuka gociigxeHHst. J[OCTiKeHHS Mpo-
BelieHO Ha 0asi kadenpu XapuoBHX TEXHOJOTIH
YMaHCHKOTO HAaIlIOHAIBHOTO YHIBEPCUTETY. 3 JIOTid-
HOIO TIOCITIIOBHICTIO 1 TOYHICTIO, 3TiJHO METOIMK,
[0 ONKCaHI B CTaHJApTaX, BUKOHYBAJIMCS aHAJI3U
CUPOBHHH Ta JOCIIAM MPOOHOI BUIIYKHK Xj1i0a Ta 1X
aHais.

BuBUeHHST TPOBOMWIIM 3TiHO MPOTPAMHU JIOCIi-
JOKEHb:

I. Ha upomy erami Oyiio po3poOiieHO eKcrepu-
MEHTaJbHI 3pa3ku XJ1i0a 3 pi3HUM CITiBBiTHOMICHHIM
OoporHa 3 KiHoa, rpeuku 3eyieHol Ta migganoi ['TO,
KyKypya3u: oauH koHTpoibHMHA (100 % Oopomrna
KiHOA) Ta eKCTIEPUMEHTAJIbHI 3pa3KH 3 PI3HUM BUIOM
Ta JJ03yBaHHSIM PO3ITyIITyBaya JijIst KOXKHOTO OOPOIIIHA.
Penenitypa mocnmigHuMX 3pa3KiB po3paxoBYBaIM Ha
100 T cyxoi cymimi (Tabm. 1.).

II. TlpoBoawnu aboOpaTOpHY BHIIUKY XJi0a
3 JIOCHIDKEHHSIM 3pa3KiB xJiba Oe3rIF0TEHOBOrO 3a
MOKa3HUKaMH BOJIOTOCTi, TOBIIUHH CKOPWUHKH, KHC-
JIOTHOCTI Ta MOPUCTOCTI M’ SIKYIIKH.

PesynbraTun gociaimkeHHsi. BuBdaroum MOXKIH-
BICTh BUKOPHUCTAHHSI HACIHHS KiHOA B XJIIOOTIEUeHH],
NOTPIOHO 3pPO3YMITH, SIKIi KOMIIOHEHTH pEIENTypH
1 B SIKOMY JI03yBaHHI 3/[aTHI TOMIMIITUTH XapuOBY IIiH-
HICTh rOTOBUX BUPOOiB. [Tyxupiii razy «rigpodoOHi»,
a TICTO B CBOIO HEpry IyXke «TimpodiibHe», Iie

Tabmums 1
Peuentypa npuroryBaHnHs TicTa
Butparu cupoBUHH, T
Cuposuna”™ 3a eapianmamu
1 (konmpons) 2 3 4 5 6 7
BopomrHo kiHoa [ copty 100,0 99,25 99,0 98,75 50,0 50,0 333
Tcuniym - 0,75 1,0 1,25 - - -
Kpoxmaib kapTomstHuit — — — — — 50,0 33,3
Kpoxmaib KyKypya3stHui - - — - 50,0 - 33,3
Cuposura 3a eapianmamu
I (konmpony) 1> 11 1IV* 5 VI* VII*
Bopomixo kinoa I copty 100,0 - — 50,0 50,0 - 333
BoporHo 0e3rmorenose” - 100,0 — 50,0 - 50,0 33,3
Kpoxmaib KyKypyn3saHuit — — 100,0 — 50,0 50,0 33,3

[pumitku:

* — 1 — rpevane 3 3epHa 3eI€HOr0; 2 — rpedane 3 3epHa migmanoro I TO); 3— kykypym3sue;

** (1): cinb KyxoHHa — 1,50; mykop — 1,25; npix/pki xmibonekapebki cyxi — 0,625; kcanTanoBa kamenp — 0,50; onist consimnukoBa — 1,35; Bozia nuTHA

— 32 PO3PaxXyHKOM.
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MPU3BOIUTH [0 AOLIIBHOCTI 3aCTOCYBAaHHS B SIKOCTI
pEeUeNnTYypHUX KOMIIOHEHTIB IOBEPXHEBOAKTUBHHX
pedoBuH [12].

AmHanizyBaiy BIUIMB OOpOLIHAHOI OE3IIIOTEeHOBOT
CHUPOBHMHU Ha PopMyBaHHS (Pi3MKO-XIMIYHHUX BIaCTH-
BocTeit ximiba (puc. 1-4).

OUiHUBIINA TOPHUCTICTHL Ta 00’€M BHPOOIB, Oue-
BUJHMAM € TIO3UTHBHUH BIUIMB PO3MYLIyBadyiB Ha
MOKpAIEHHs JaHUX XapaKTepucTHK xiiba. Tak, 3i
301IBLICHHSM PEleNTYPHOT KUTBKOCTI OPOIIKY TICH-
JiyMy, MOpHCTicTh 3poctana Ha 4-8 %. IloniOHo,
y 3pa3kax xJjiba: cymimieii OopolHa KiHOa 3 Kpo-
XMalleM KyKypya3sHuM (puc. 1, 3pa3ok 5), a Takox,
OopolrHa KiHOa 3 KpOXMajeM KapTOIUITHUM (pucC.
1, 3pa3ok 6) criocrepirajiy MiJBUIICHHS MOPUCTOCTI
y HOpiBH}IHHi 3 KOHTPOJILHUM 3pa3KkoM Ha 6 1 8 % Bif-
nosigHo. [lpore, HaI/IKpaHII/IM OyB BapianT 7 (puc. 1)
CyMlIHl OopolHa KiHOa 1 KpOXMaJIo KYKyDYII35HOTO
i KaprorwisiHoro y piBHux mpomopiisx (33:33:33),
Jie TIOPUCTICTh csirana 68 %, o BiAMoBizae HOpMam
MOPUCTOCTI JiJIst X)110a MIIEHUYHOTO, BUTOTOBJICHOTO
3 copToBoro 6oporirHa (60—75 %).

TakpuM 4YHMHOM, CTa€ OYEBUIHUM JOLIBHICTH
BUKOPHCTaHHS CTPYKTYPOYTBOPIOBadiB y pelenTypi
xyiba 0Oe3nmoTeHoBOro. [lOpiBHIOYM BIUTUB KPO-
XMaJII0 KapTOIUISTHOTO 1 KPOXMAITIO KyKYPYA3sSHOTO Ha
(hopmyBaHHs XJ1i0a, A€o BUII (Pi3UYHI MOKA3HUKU
BCTaHOBJICHO 3a KapTorusiHuM. [Iporte, BpaxoByroun
HEpPIBHOMIPHICTh MMOPUCTOCTI Ta BUSIBICHHI ITyCTOTH
y 3pa3ky 6 puc. 1, s MOAaIbIIOr0 BUBYCHHS OYJI0
00paHO KpoxMmallb KyKypym3siHuii. He 3Bakaroun Ha
MaKkCUMallbHUH pe3ynbrar (i3MYHHX MapaMeTpiB
xJ1i0a 3a BapiaHTOM cyMilli OopolIHa KiHoa 3 oboma
BUJaMH KpoxMaiiB — 3pa3ok 7 (33:33:33) He moxe
PO3MISLAATHCS SIK IIUIKOM O3[0POBYME MPOAYKT Xap-
YyBaHHS.
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Puc. 1 ®izuko-xiMiuHi moka3HMKaMH SIKOCTI XJ1i0a 3
OopouiHa KiHoa
(ITpumiTka: perentypa 3pa3kiB HaBeJcHa B Ta0JI.)

60

BopomHo kiHoa Moxe OyTH OCHOBHOIO CHPOBH-
HOIO JUIsi BUPOOHMIITBA XJ110a, OCKUIBKHA KOHTPOJIb
MaB Kpallli XapaKTepUCTHKH Yy IMOPIBHSIHHI 31 3pa3-
KaMH XJ1i0a Ha OCHOBI T'PEUKH 3€JIeHOi (puc. 2, 3pa-
30k I1'), kykypyassiHoro 6opomrta (puc. 4, 3pa3ok 1I°)
ta 3 GopomHa I'TO rpeuku (puc. 3, 3pasok II?).
OcranHiii 3pa30k MaB HAWHIKYY TOPUCTICTH — JIMIIE
35 %, a HaiiBuiy Bosioricts — 50,0 %.

OTXe caMOCTifiHe BUKOPUCTAHHS OJHOTO BHIY
OopoiHa Oe3MIITEeHOBOTO (0COOJIMBO TPEYaHOIro
31 TO rpeKH) NPU3BOJUTH 10 HU3BKUX ¢izuko-Tex-
HOJIOT14HI MOKa3HUKIB XJiba. [ToeqHanns 3 KpOXMa-
JIeM KYKypYI3siHUM y criBBinHouieHHi 50:50 nocmi-
JOKYBAaHUX BHJIB OOpOILIHA TPEUYKH 1 KyKypYI3H
(3pasku VI'7¥) Manu memo HuK4i pe3yabTaTd HiX
Take TO€THAHHS 3 OOpOIIHOM KiHOa (3pa3ok 5).
TOMy 6yJ10 BI/IpHHCHO BUKOPHUCTOBYBATH 60pOHIH$1H1
cyMilli 3 JaHUX BUAIB OOPOIIHA MEBHUX CITIBBiIHO-
HICHb.

[Moennanust OopolIHa KyKypyA3sSHOTO Ta rpeya-
Horo y cymimax (50:50) 3 GoporHoM KiHoa (3pa3Ku
IV'= puc. 2-4), a takox 3pasku 3 1/3 gacTHHOIO
KpPOXMaJI0 KyKypynssHoro (3pasku VII'™ puc. 2-4),
MaJIi CTaOlIbHO BUCOKI (PI3MKO-TEXHOJIOTIYHI Xapak-
TEPUCTHKH XJ1i0a.

[TinBuUIIEHHS! KUCIIOTHOCTI B €KCIIEPUMEHTAIBHUX
3paskax Ha 4-15 % y MOpiBHSAHHI 3 KOHTPOJBLHUM
3pa3KoM i OUTBII IHTEHCHBHE KHCJIOTO HAKOITUYCHHS
B JIoCIi1ax 00yMOBJIEHE BMICTOM OpPraHIYHUX KHCIOT
B JIaHiii CHPOBHUHI 1 MOXe OyTH TMOB’sS3aHE 3 1HTEH-
cU]iKalier0 MOJIOYHOKHUCIOTO OpOIiHHA, TOOTO OyTH
CBIUCHHSIM CTBOPEHHS OLUIBII CIPHATIMBUX YMOB
JUTSL MOJIOYHOKHCITUX OaKTepii.

Y pesynbrari MPOBEJICHOIO BHITIKAHHS, OI[IHKU
(hi3UKO-XiIMIYHUX MOKAa3HUKIB Ta OPraHOJEeNTHYHOI
OI[IHKH, 3pO0JICHO PEKOMEHIaIlii:
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Puc. 2 ®@izuko-xiMiuHi NoKka3HUKAMH AKOCTI XJ1i0a 3
0opolIHa rpevyaHoro (3 3eJIeHOro 3epHa) Ta KiHoa
(ITpumiTka: perentypa 3pa3kiB HaBeaeHa B Ta0I.)
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Puc. 3. ®izuko-xiMiuHi MOKa3HUKAMH SIKOCTI XJ1i0a
3 GopoiHa rpedanoro (3 3epHa miyranoro 'TO) Ta kinoa
(ITpumitka: penentypa 3pa3kiB HaBeJeHa B Ta01.)

— PEKOMEHIOBaHO jonxaBaHHi 1 % mcuiaiymy
B SIKOCT1 CTPYKTYPHOTO KOMIIOHEHTA XJ1i0a 3 KiHOa;

— OCHOBOIO PEIIENTYPH TicTa I OE3TIIIOTEHOBOTO
xJiba PEKOMEH/Ly€MO OOpOIIHO KiHOA Ta Y MEHIIIOMY
CIIBBIZTHOLIICHHI rpedaHe OOPOIIHO 3 HerponapeHol
rpedaHoi Kpymu Ta OOPOIITHO KyKypy/A3sHe.

BucHoBku i3 3a3HaueHUX NPodJaeM i mepcrex-
THBH NOJAJIBIINX T0CTI/KEHb Y TOTAHOMY HANPSIMY.
BcraHoBNeHO MO3UTHBHUMIA BIUTMB OOpOIIHA KiHOA Ha
MOKA3HUKU SKOCTI XJ1i0a Oe3mIroTeHOBOro. JloBeAeHO
MO3UTHBHUI BIUIMB  PO3IYIIYBa4iB — TICHIyMY,
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Puc. 4. ®izuko-xiMiuHi MoOKa3HUKAMH AKOCTI XJ1i0a
3 0OpoLIHA KYKYPYA3SHOIO Ta KiHoa
(ITpumiTka: penenTtypa 3pa3KkiB HaBeJeHa B Ta01.)

KPOXMAJIF0 KYKYPYI3STHOTO Ta KapTOILUITHOTO i CTadi-
Ji3aropa mporecy OpOIiHHS KCAaHTaHOBOI Kameli Ha
(hi3UKO-XIMIYHI TIOKa3HUKU OE3[IFOTEHOBOTO  XJIioa.
JonaBaHHs mcwiliyMy HpPU3BOAMTH OO IOKPAILCHHS
(hi3MKO-TEXHOJOTIYHUX TIOKa3HUKIB XJ1iba, a came Koe-
¢imienTy 30UTBIIEHAS MacH TOTOBHX BUpoOiB. Kpari
(hi3MKO-TEXHOJIOTIUHI TIOKa3HUKH MaB 3pa3oK i3 J1oja-
BaHHsIM 1 % mcuiliyMy — TOBIMHA CKOPHHKH 1,6 MM,
MOBEPXHs DIaJiKa. 30UIbIICHHS PELenTyPHOI KiITbKOCTI
TICHJTIyMY NPUBOAMTB J10 TOTIPIIEHHS (Pi3NYHHX BIACTHU-
BOCTEH TicTa — BOHO HaOyBae TyMOBOI CTPYKTYPH.
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National Botanical Garden of National Academy of Sciences of Ukraine). Physical and technological evaluation
of gluten-free bread

Abstract. Bread is a traditional food product for daily consumption. For special dietary consumption, a special
place among food products is occupied by products developed for the category of people with celiac disease, where
gluten intolerance occurs. The task of using new types of raw materials in the product formulation is usually justified by
their acquisition of specific properties, for example, improved composition, technological characteristics or functional
effect. An analysis of the production of food products for the population suffering from celiac disease has been carried
out. The aim of the study was to determine the quality of bread products from gluten-free plant raw materials by
physical and technological properties. Research methodology. Various types of flour raw materials from buckwheat
grain, corn, and quinoa seeds were studied and theoretical and practical aspects were investigated to substantiate the
technology of bread from gluten-free raw materials. Results. Bread technology was developed using different types
of buckwheat, corn, and quinoa flour, and their influence on product quality indicators was also investigated. Since
gluten-free raw materials, unlike wheat flour, do not contain gluten proteins, structure-forming agents were added to
the dough: psyllium, starch, and xanthan gum. Conclusions. The positive effect of baking powders — psyllium, corn
and potato starch and xanthan gum fermentation stabilizer on the physicochemical parameters of gluten-free bread
has been proven. The addition of baking powders leads to an improvement in the physicotechnological parameters of
bread, namely the coefficient of increase in the porosity of finished products. The best physicotechnological parameters
were obtained for the sample with the addition of 1% psyllium — crust thickness 1.6 mm, smooth surface. The basis
of the dough recipe for gluten-free bread is recommended to be quinoa flour of the first grade and, in a smaller
proportion, buckwheat flour from unsteamed buckwheat groats and corn flour.

Key words: gluten-free flour, psyllium, starch, new recipes, bread, quality indicators.
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YHPABJIIHHA IHTEJIEKTYAJIBHOIO BJIACHICTIO
B EITIOXY HITYYHOI'O IHTEJEKTY

0. O. BACOBA, xanaujaT TeXHIYHUX HayK, JOIEHT;

A. C. TKAYEHKO, nokTop TeXHIYHUX HaYK, JOIEHT
(ITonTaBCchKMiA YHIBEPCUTET EKOHOMIKH 1 TOPTiBIIi);

JI. M. I'VBA, xaanuaaT TeXHIYHAX HAYK, JOICHT
(Harmionansuuii yHiBepcuTeT «IlonraBchka nositexnika imeHi FOpist KornpaTiokay)

Anomauyia. Cmamms npucesuena KOMnieKCHOMY 00CTIONCEHHIO NPoONieM YAPAGIIHHA THMENeKMYAIbHOK 814C-
HicmIo y cqhepi wmyuHo2o iHmeieKkmy 8 yMosax akmuenoi yugposizayii cycninbcmea. Po3ensnymo npasosi, ekono-
MiIYHI ma emuyHi acnexmu UKOPUCMAHHSL Al20PUMMI6 UWMYYHO20 [HMeNeKny Y npoyeci CMeoperHsl IHHOBAYIIHUX
npooykmig. IIpoananizoano cyuacHi nioxoou 00 6USHAYEHHA AGMOPCMEA Pe3yIbmamia, 32eHepOSAHUX UMY UHUM
iHmenekmom, y KOHmMeKcmi HayioHAaNbHO20 Ma MidJCHAPOOHO20 3aKoHodascmea. Bemanosneno, wo uunni npagosi
Hopmu YKpainu ma 0inewiocmi Kpait ceinty 6U3HAIONb AGMOPCMEO BUKIIOYHO 30 (DI3UMHUMU 0COOAMU, U0 CMEOPIOE
NPABOBY HEBUZHAUEHICIb W00 NPOOYKMIE, CMEOPEHUX ANCOPUMMAMU. [JOCTIONCEHO PIZHOMAHIMHICMb Pe2yIsamop-
HUX NiOX00i8 Y Pi3HUX I0PUCOUKYIAX: 8I0 KAME20PUUHO20 3anepedeHHsl agmopcmed wnyyHo2o inmenekmy 6 €6po-
neticokomy Cow3si 00 ekcnepumeHmis i3 HA0aHHAM YacmKosux npae y Benuxit Bpumanii ma Aecmpanii. Cucme-
MAMU308AHO MIHCHAPOOHY NpeyedeHmHy npaKmuxy, 30Kpema cnpasy DABUS ma no3o6u npasosiacruxie npomu
po3p06nume eenepamusHux mooeneu. Busgneno nozumueni ma necamueHni eKOHOMIUHI HACTIOKU enpoeadmceHHﬂ
WIMYUHO20 iHmeneKmy y meopuiii ma euHaxdeuL;bmu OisIbHOCHII, npozmocmpoeam NPUKAAOAMU 3 eeKMPUYHOT
inocenepii ma mawunobyoysanus. OxpecieHo emuuni UKIUKY, NO8'A3aHi 3 pO3N00iIoM 8i0nogioanbHocmi 3a no-
PYWEHHSI NAMEeHMHUX NPA8 Ma 8UKOPUCTNAHHS 3aXUWEHUX Mamepianig 0Jis HAGYAHHA an20pummie. 3anponoHo8aHo
KOMNJLEKCHY CMpamezito GUpiuieHHs GUABIEHUX NPOOIeM, Wo GKIIOYAE MOOEPHI3aAYiI0 3aKOHOOABCMEA, CMEBOPEHHS
CNpAgeoIusUX MeXaHizMi8 NiYeH3y8aHHs, THmeepayio emudHuUx CmManoapmis, MinCOUCYUNTIHAPHY CRIGNpayo ma
MIJCHAPOOHY KOOPOUHAYIIO NIOX00I8 00 pecynto8aHHs IHMeNeKmyaIbHOIL 61ACHOCMI 8 enoXy WMYYHO20 IHMeleKm).

Knrouosi cnosa: wmyunuil inmenexkm, iHmeneKmyaibHa 61aCHICIb, asmMopcbKe npaso, NameHmHe npaso, 2eHe-
PAMUBHI aneopummu, npagoge pezynioganns, emuyni acnekmu LI miscnapoona npakmuxa, yugpoea mpancgop-

Mmayis, iIHHOBAYIUHI MeXHON02I].

IMocTanoBKA MPOO/IEeMHU B 3arajibHOMY BUIISAII.
CydvacHuii eran pO3BHUTKY HayKH M TEXHIKM XapakTe-
PHU3Y€EThCS AKTUBHUM TOMIMPEHHSM TEXHOJOTIH MITyd-
Horo intenexry (ILI), sxi nenani rmoIe iHTerpyoThes
y pi3Hi chepu cycminbHOTO XUTTA [ 1]. ABTOMaTHu30BaHi
CHUCTEMH [l YacTillle BUKOHYIOTH 3aBIAHHS, IO
paHiIie BBOKAINCSI BUHITKOBO JIFOICHKOIO JTiSUTHHICTIO:
BiZl OOPOOKM BEJIMKHUX MAcCHBIB JIAHHX 1 aHAJITHUKH 10
CTBOPEHHSI TEKCTIB, 300pakeHb UM TEXHIYHUX PIllICHb.
Taka Tpancdopmariiss (GopMye HOBE IHTENEKTyalbHE
CEPEMOBHIIIE, Y SIKOMY TPAIHUIIIHAHI T AXOIN IO OXOPOHH
00’€KTIB 1HTEIEKTYaIbHOI BJIACHOCTI BXKE HE 3aBXKIH
BiITIOBIAAI0Th CyYaCHUM BUKJTHKAM.

[IuTanHs aBTOpPCTBA Ta MpaB Ha PE3yIBTATH TBOP-
401 iSUTBHOCTI, CTBOPEHI 32 IOTIOMOTOI0 aJTOPUTMIB
a00 TIOBHICTIO 3TEHEpPOBaHI IMITYYHHM IHTEIEKTOM,
cTae 0cobmuBO akTyasbHuUM [2, 3]. Un MokHa BBa-
JKaTW MITyYHUH 1HTEJIEeKT «CIiBaBTOpOM»? XTO Hece
BI/IMTOBIIaTBHICTE 32 BUKOPUCTAHHS TaKUX PE3YIIbTa-
TiB — PO3POOHMK aNTOPUTMY, KOPUCTYBad MPOTPAMHU
un BracHUK mardopmu? Lli nuckycii BimobpaxaroTh
100aIbHy TEHJEHINIO TOMNIYKY HOBHX IPAaBOBHX
MoOJIeJIeH, iK1 O 103BOJIMIIN 3a0€3MeUnTH OalaHC MIX
iHTepecaMy BUHAX1JHHUKIB, CyCIIIbCTBA Ta Oi3HECY.

Bomnowac aktmBHe 3actocyBanus LI mimaimae
HU3KY €THYHHX Ta IOPUANYHUX NHUTaHb. 30Kpema,

WIEThCS PO PU3UKM MOPYLIECHHS! aBTOPCHKUX IIPAB,
OCKIIBKHA AJITOPUTMU MOXYTb HaBYaTHUCA Ha BXC
3aXUIIEHUX MaTepiaiax, a TaKOXK PO MOKITUBI 3JIOB-
KUBaHHS, KoK pesyabratu podotu LI BukopucTo-
BYIOTBCSI 0€3 HAJIC)KHOTO PETYyTIOBaHHA. BimmosinHo,
(hopMyBaHHS TIPABOBOTO TIOJS IS PETYIIOBAHHS ITHX
TIPOIIECIB € HaraJabHOIO OTPeOoto [4].

TakuM 9MHOM, aKTyalbHICTb JT0CIIKCHHS BU3HA-
JAETHCSI HEOOXITHICTIO OCMUCIICHHS PO IITYIHOTO
IHTEJICKTY B CydYacHIli CHCTeMi OXOpPOHM iHTEIIEK-
TyalbHOI BIACHOCTI, a TaKOXX MOIIYKOM ONTHMAajlb-
HUX PIIIeHb JUIA BPETYIIOBAHHS MPAaBOBOTO CTAaTyCy
PE3yNbTaTiB, 0 HUM CTBOPIOIOTHCS.

[IpaBoBe perymoBaHHS IHTENEKTyalbHOI BIac-
HOCTI B YKpaiHi 3HIHCHIOETHCSA BIATOBIAHO IO
IluBinpHOTO KOmekcy VYkpainm (KHura derBepra
«IIpaBo iHTENmEKTyalbHOI BIacHOCTI») [5], 3akoHy
VYkpaian «[Ipo aBTOpchKe MpaBO 1 CyMiKHI TpaBay»
[6], 3akony Ykpainu «IIpo oxopoHy TpaB Ha BHHA-
XOIW 1 KOPUCHI MozAei» [7] Ta IHIINX HOPMATUBHHUX
akTiB. OgHAK IIi HOPMH HE BPaXOBYIOTh BHUKJIMKH,
moB’s3aHi 3 11

MeTo0 cTaTTi € KOMIUIEKCHE JOCIiIKEHHS
CydacHUX TIPOOJEM YIIPaBIiHHSA I1HTEIEKTYaIbHOIO
BJIACHICTIO y cdepi IMTYIHOTO IHTEICKTYy, BH3HA-
YEHHSI TIPABOBHX, EKOHOMIYHHUX Ta ETHYHUX PU3HKIB,
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MOB’s13aHUX 13 BUKOPHCTAHHSM aJrOPHTMIB y TpO-
Leci CTBOPEHHS! iHHOBAaLIWHMX MPOAYKTIB, a TaKOX
OKpECJICHHSI MOYIJIMBUX HAMpsIMiB YAOCKOHAJICHHS
MEXaHi3MiB MPaBOBOTO PETYJIIOBaHHS Ta MEHEIXK-
MEHTY 1HTEJEKTyaJlbHUX AaKTHUBIB 3 YypaxyBaHHIM
[JI00QJIBHUX TEHJCHINNH. Y JOCHIKeHHI OyB BHKO-
pUcTaHMii aHami3 BropuHHUX JaHux (Secondary data
analysis), TOOTO METOIl, B SIKOMY BUKOPHUCTOBYIOTHCS
BXke 310paHi KUMOCH IHIIMM JaHi JJis BIAMOBIII Ha
HOBE JIOCIITHUIIbKe nuTaHHs. e miaxin Oy 3acto-
COBaHMH SIK TEOPETUYHUM METOZ AJISl aHalli3y, CHUH-
Te3y Ta y3arajabHeHHs iHpopmaii [8, 9].

AHaJi3 OCHOBHUX MOCTiIKeHb i myO.ikamiii.
[MuTanHs ynpaBiiHHS 1HTENEKTyaJlbHOIO BJACHi-
CTIO JIeTallbHO BUCBiTIeHi y mkepeni [10]. Etnuni
aCTEeKTH BUKOPHCTAHHS MITYYHOTO 1HTENEKTY JOCHi-
JOKeHI y aBtopamu y Jopkepeni [11]. Y crarri [12]
JOCIII/PKEHI TIepeBard Ta HEMOJIIKM BUKOPHCTAHHS
LITYYHOTO IHTEJNEKTY B HAyKOBHX MOCIHIPKCHHSX.
VY crarti [13] aBrop HaBomuTh iHCTpymeHTapiit LI
y MDXKHapOJHIH TOPTiBIi Ta MUTHIH CTIpaBi.

OcHoBHa yacTtuHa. CyyacHHH PO3BUTOK HITYY-
Horo intenekty (IIII) mepeTBOproe #oro 3 JOmoMixk-
HOTO IHCTPYMEHTY Ha aKTUBHOTO YYacHHKa MPOLECIB
CTBOPEHHSI HOBUX TPOJYKTIB Ta 3HaHb [14]. Skiio
Ha TIOYaTKOBHMX €Tarax HOoro 3acTOCYBaHHS 3BOAU-
JIOCS 10 aBTOMAaTu3allii pyTHHHUX Orepariii, 00poOKu
BEJIMKHUX OOCSTIB JaHUX YM ONTHMI3allii BUPOOHU-
YMX TPOIIECIB, TO ChOTOIHI AJTOPUTMHU 3JIaTHI CaMo-
CTIHO TeHepyBaTH XyIOXKHi TBOPH, MY3HYHI KOMIIO-
3WIIiT, TEXHIYHI BUHAXOIW Ta HaykoBi rinore3u. lle
CTaBHTh TIiJI CYMHIB YCTaJICHI I1IXOH JIO BU3HAYCHHS
aBTOPCTBA 1 OXOPOHM IHTENEKTYaJIbHOi BIIACHOCTI.
[IpaBoBa crucTeMa ICTOPUYHO 3aKPINUIIA MTOJOKEHHS,
IO TBOPIIEM BU3HAEThCS (Pi3MuHa 0coba. ABTOPCTBO
TBOPY 3aKpiljicHE 3a (i3UUHOI0 OCOOOI0 SIK Ha HaIli-
OHAJILHOMY, TaK 1 Ha MiKHapomHOMY piBHsX. Tak, 3a
YUHHUM 3aKOHOIABCTBOM YKpaiHH Cy0’€KTaMu aBTOP-
CBHKOTO TIpaBa MOXYTb OyTH juiie (izndHi 0coOu (CT.
435 LK VYkpainu) [5]. 3rigHo 3i crarrero 7 3akoHy
Vkpainu «[Ipo aBTOpCchKE TpaBo 1 CyMiXKHI IpaBay,
aBTOPOM TBOpPY € (izudHa 0coba, sika CTBOpHIIA HOro
CBOEI0 TBOPUOIO mparero [6]. Lle minkpecioe ocodu-
CTHH 1 TBOpPUMH XapakTep aBTOPCTBA, HE3AIEKHO BiJI
TOT'O, UM CTBOPEHO TBIp B paMKaX CITY)KOOBHX 00OB'sI3-
kiB. [lefi mpUHIMIT TaKOX MiATBEPIKCHUIN Y KITFOUO-
BUX MDKHApPOIHUX JOKyMeHTax: bepHChKa KOHBEHILis
PO OXOPOHY JIITEPATYPHUX 1 XyAOXKHIX TBOPIB (CTATTSI
2(1)) mokiamae 3aXMCT TBOPIB caMe Ha iX aBTOPIB,
SIKUMH 3a BU3HAYCHHsM € (i3uuni ocodu [15], Yroaa
TPIIIC, mio € yactuHOtO cucteMu CBITOBOT OpraHiza-
i1 TOPTIBII, TAKOX MiTPUMYE TIeH OCHOBOIIOIIOKHUI
npunii [16]. 1li Mi>kHapo/IHI Ta HAIlIOHAIBHI HOPMHU
CITyaTh €JIMHOI0 TIPABOBOIO OCHOBOIO, III0 T'apaHTye
3axuCT TpaB (Hi3UIHOT 0COOU SIK TBOPILS TBODY.

VY Bunazky 3 anropurmamu LI et kputepiii He
€ ogHo3HauHUM. ChOTOMHI Y OLIBIIOCTI KpaiH CBITY
IITYYHUH THTEJEKT HE PO3IVISIA€ThCS SIK CAaMOCTIHUI
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cy0’€eKT TIpaBa, a [paBa Ha CTBOPCHUH Pe3yJIbTaT 3aKpi-
TUTIOIOTHCSL 3@ JIIOAMHOIO UM IOPUIMYHOIO 0CO0OIO.
BomHouac Taka TpakTHKa HE 3HIMAE IMPOOJIEMHHUX
MUTaHb, OCKUIBKH POJIb AITOPUTMY Y (OPMYBaHHI KiH-
[EBOTO TPOAYKTY MOKE OyTH BH3HAYAIBHOIO 1 TOJIe-
Ky [IEPEBAIKAE JIFOIICHKUI BHECOK.

Juist mizicHOTO po3yMiHHS 0coOnMBOCTEl (DyHKITI-
OHYBaHHS IITYYHOTO IHTENIEKTY HEOOX1THUM € KOMII-
JIEKCHU aHaJIi3 B3a€EMO3B’ 3Ky MiXK TEXHOJIOTTYHUMH
IporecamMu, 1o Bif0yBalOTLCSA B MPOLEC reHeparrii
IHTETIEKTyaJIbHUX TPOJYKTIB, IPABOBUM PETYIIIOBaH-
HSIM I[OTO TIPOIIECY Ta HOTO €KOHOMIYHUMU U eTHY-
HUMH HacCJliKaMH. 3a3Ha4eHa B3aEMOJIisl IPEICTaB-
neHa y U cxemu (puc. 1), sika BimoOpakae
JOTIKYy (OpMYyBaHHSI Ta B3a€EMHOTO BILIMBY 3a3Have-
HUX KOMITOHCHTIB.

Teneparis
IHTENEKTyalIbHIX
IIPOYKTiB

Yy

OMIYHi Ta
/1 HACJII KA

Puc. 1. Cxema B3a€MO3B’SI3Ky TEXHOJIOTIYHHX,
NPABOBHUX Ta eKOHOMIYHMX ACIEKTIB
IITYYHOI'O iHTeJIeKTy

V 3anponoHoBaHiii cxeMi (puc. 1) mpocTexKyeThCs
CHCTEMHA KOPEJISILis MK TEXHOJOTIYHOIO CKIIAIo0-
BOIO po3BuUTKYy llII, HOpMaTUBHO-IIPAaBOBUM IIOJIEM,
10 BU3HA4Yae MpaBuia Horo (yHKUIOHYBaHHS, Ta
EKOHOMIYHUMHM ¥ €TUYHUMH HACIIJIKaMH, SKi ocTa-
I0Th SIK pe3ynbTar Takoi misuibHOcTi. Lle mo3Bomse
y3araJlbHUTH JIOTIKY B3a€MOJIii CKJIaJIOBHX 1 BH3Ha-
YUTH KJIIOYOBI YMHHUKHU BIUIMBY Ha COLiaJIbHO-EKO-
HOMIYHHUI PO3BUTOK.

[Toganbmuii OnMc KOXKHOTO 3 E€JIEMEHTIB CXEMH
JIO3BOJINTh KOHKPETHU3YBATH BHSBJICHI TEHICHLII Ta
BU3HAYUTU NpOOJeMHI By3nu Yy cdepi ImpaBoOBOro
perynoBaHHsI pe3yabraris gisutbHOCTI LLT:

1. Tenepauis iHTenekryanbHuX mnpoaykris I
IITyynwnii iHTENEKT 3aTHUH CTBOPIOBATH pE3YIlb-
Tary, SKi TPaIUIIHHO HAJKAIU A0 ChEepH JIFOICHKOI
TBOPYOCTI: TEKCTH, MYy3W4Hi TBOpH, Bi3yaibHi 300pa-
JKEHHS1, TEXHIYH] PILICHHS Ta HaBiTh NPOrPaMHHIA KOZI.
[Ipo6nema mossArae B ToMy, 110 YAHHE 3aKOHOIABCTBO
nepenOayae BU3HAHHS aBTOPCTBA JIMIIE 32 (DIZUUHOIO
0c00010. TakuM YMHOM, IPOAYKTH, CTBOPEHI BUKITIOYHO
ITOPUTMaMH, IOPUIMYHO 3aJIMIIAI0THCS «1103a MPaBo-
BUM TioNieM». Lle CTBOpIO€ pH3UKH SIK U1l PO3POOHHUKIB
LI, Tak i a5t KiHLIEBUX KOpUCTyBadiB [16].

2. Perynsropuuii piBens. [IpaBo iHTeneKTyanbHOT
BJIACHOCTI Hapasi pearye Ha Ii BUKJIMKU ABOMa LJIs-
XaMu :
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* ajanTaiis iCHyIOYMX HOPM (HANpHKIaA, yTOY-
HEHHS aBTOpCTBa 4Yepe3 MOHSTTS «CIiBaBTOPCTBA
3 JIOAMHOION ),

* po3po0Ka HOBHX ITJIXOJIB (CTBOPEHHS CIIEIli-
QIBHOTO CTATYCYy «MAaIIMHHOTO TBOPIS» YH 3arpoBa-
JOKEHHS «sui generis» nipaB) [17-18].

VY pi3HuX KpaiHax CHOCTEpiratoThCs pi3HI Mij-
XOIH: Bi cyBoporo 3anepeuenns apropersa LI (€C)
JI0 CKCIIEPUMEHTIB i3 HaJaHHAM YacTKOBHX IpaB
(Benuka bpuranis, ABcrpanis) [18, 19]. V tabmumi
1 HaBeJeHO MOPIBHSHHS TIAXOMAIB JIO aBTOPCTBA
PEe3yNIbTaTiB, CTBOPEHUX IITYYHUM 1HTEICKTOM.

Lle mopiBHSHHA AEMOHCTPYE PpI3HOMAHITHICTb
miaxoniB go asropctBa I B pi3HMX KpaiHax, IO
3yMOBIIEHO 0COOJIMBOCTSIMH KOKHOT FOPUCIUKIIII.

3. ExonomiuHi Ta eTnyHi Hacuigku. [lommpenns
T y cq)epl TBOPUYOCTI Ta BHHAXIJHHULITBA CTBOPIOE
MOXIJIUBOCTI JIJIs 3POCTaHH HpOILyKTI/IBHOCTl Ta 371€-
IICBJICHHS IHHOBAIITHKUX TIporieciB [25].

Exonomiuni nacmiaku nommpenus LI y cdepi
TBOPYOCTI Ta BUHAXIJHUITBA € HEOJHO3ZHAYHUMHU
1 BKJIFOYAIOTh SIK MO3UTHBHI, TaK 1 HEraTUBHI aCIIEKTH
(puc. 2).

Hanpuxnan, y ramysi enexrpuunoi imkenepii LI
AKTHBHO BHKOPHCTOBYETBCS Ul BUSIBICHHS HETEX-
HIYHUX BTpar, TaKUX SIK KpajJiKKa eJIeKTpOeHeprii
a00 TOMMJIKY TIpH 3YMTYBaHHI JIYWJIBHUKIB. 3T1IHO
3 JOCTIKEHHSM, Y JICSIKMX KpaiHax 11l BTpaTH MOXYTh
csratu 70 40 % Bij 3araqpHOTO 00CATY OCTABICHOT
EJIEKTPOCHEPTiT — LI0 CYTTEBO 3HUKYE JTOXOIH CHEP-
rornocTadagbHUX KOMIaHi| 1 moripurye cTabiibHICTh
enektpomepex [26]. Xou 3actocyBanns LI 1 3HMKYE

ITo3uTHBHI HACTIAKHA

® 30l/IbIICHHS NPOIYKTHBHOCTI Ta
3nemeBiaeHHs inHoBamiii — LI mgo3Bosisie
aBTOMAaTHU3yBaTH PYTHHHI 3aBIAHHA,
IIPUCKOPIOIOUN MIPOLIECU CTBOPEHHSI KOHTEHTY Ta
PO3poOKH HOBHX MIPOIYKTIB.
Lle mooice 3Hnauno cxopomumu eumpamu Ha
oniamy npayi ma niOSUWUMU epeKmuHiCmb.

® CTHUMYJIIOBAHHSI €KOHOMIYHOI'O 3POCTAHHSA —
3a mporHo3amu, BHecoK LI y cBiTOBYy eKOHOMIKY
moxe gocsrtu 15,7 tpia gonapis mgo 2030 poky,

mo ekBiBaieHTHO 14%  cBitoBoro BBIL
3nauna uwacmuna yvoeo 3pocmanus  6yoe
docsieHyma 3a DAXYHOK niOBUWEeHHsL
NPOOYKMUBHOCII.

eCTBOPEHHSI HOBHX PHHKIB Ta po0o4MX Micub —

posButok LlII-TexHoJOri# Bege 10 MOSIBY HOBHX
npodeciii, mOB'I3aHMX 3 IX  PO3pOOKOIO,
BIPOBAJPKCHHSIM Ta 00CITyrOBYBaHHSIM.
Lle makooc cmumynioe nosgy Ho6ux Oi3Hec-
MoOenetl ma nocuye.

(hiHaHCOBI 30UTKHU, BiH TAKOXX CTABUTh IiJI MUTAHHS
0e3mneyHICTh, KOH(DIACHIIHHICTh Ta CIPABEIUBICTh
y 3aCTOCYBaHHI: YM KOPEKTHO J1arHOCTYIOThCS Biac-
HUKH JIIYAIBHUKIB, YU HE B1I0YyBAa€THCS MOMHUIKOBUX
00BHMHYBa4YCHb, YU HE JIMIIEC CKOHOMIYHI, a W COIli-
aJbHI HACHIJIKM MalOTh OyTH BPaxOBaHi.

Y mammuoOyniBHiM chepi LI aktuBHO 3acToco-
BYETBCS B CHCTEMAaX POTHO3HOTO TEXHIYHOTO 00CITy-
roByBanHs (Predictive Maintenance — PdAM), o no3-
BOJISIE 3HAYHO 3HU3UTH T1epe0oi y poOoTi 00s1a HaHHS
Ta BUTparu. Hanpuxiaza, TpanchopmepHa HeHpome-
pexka TQRNN nokasana eeKTuBHICTD y Oe3nepeps-
HOMY BUPOOHMIITBI — IMiIBUIMBINN BUX1J TPOIYKIIT
3 78,38 % o 89,62 %, a TOYHICTH Iepea0aYeHHs
MOJIOMKHY 3a ToamHy 1o Heil ckimana 70,84 % [27].
[Mompu oueBuAHI (hiHAHCOBI MIEpeBaru, 3aCTOCYBaAHHS
TaKUX MOJIeJICH BUMarae ypaxyBaHHs eTHYHHX acIleK-
TiB: SIK 3a0€3MEUUTH BiAMOBIIAIbHICTH IPH MPOTHO-
3aX, UM HE TpH3BE/e aBTOMATH3allisA 10 BUTICHEHHS
TPYIOBUX pecypcu; Y1 HE 3HU3UTHCS SIKICTh KOHTP-
oImo yepes HaJMIipHY aBTOMaTH3a1lil0?

Ili 3MiHM BUMaramTh ajanTamii SK OKPEeMHUX
¢axiBiiB, Tak 1 HUIMX IHIYCTpPi#, m00 CKOpHCTa-
tucst mepeBaramu 11 Ta MiHIMiI3yBaru NOTEHIHI
pHU3HKH. bamaHc MiXk 3aXHCTOM IpaB JIIOJWHU 1 CTHU-
MYJIFOBAaHHSIM IHHOBAILIIH € KJIFOUOBUM 3aBJaHHIM Ha
HANOIVKIE IECATUIIITTS.

3 YpaxyBaHHAM €BOJTIOIIIT IPABOBUX HOPM, Y CBITO-
Bilt Iopncnpyneﬂun BKe ChOopMyBaBCs TpereCHTHUIT
JIOCBIJI, IO CTOCYETLCA PETyMIOBAHHA MHTAHb iHTE-

JIEKTyaJIbHOT BJIIACHOCTI, MOB'SI3aHUX 13 BUKOPUCTAH-
HSIM IITYYHOTO IHTEJICKTY. AHaJi3 [HUX TPEICACHTIB

HeraruBHi HaCTiIKN Ta BUKJIUKH

e BUTiCHeHHsI po0oumx Mmicub —  xoua III
CTBOpIOE HOBI mpodecii, BIiH TaKOX MOXKe
3aMIHUTH TPAIiBHUKIB, 0 BHKOHYIOTH PYTHHHI
Ta CTAHJAPTU30BAHI 3aBIAHHS.

* 3MiHa BUMOI /10 KBajidikauii — puHOK npari
BUMaratumMe Bix (axiBLUiB HOBUX HaBUYOK,
MOB'SI3aHIX 13 B3aEMOIIEI0 3 1I1I.
Lle mooice cmeopumu npobremu 0 Mmux, Xmo He
3MOHCe WIBUOKO AOANMYEAMUCI 00 3MIH.

® 3HIUKEHHsI BapToOCTi TBOPYOCTI — MacoBa
TeHepalis KOHTEHTY MOJKE INPU3BECTH 1O HOTO

3IEIIEBIICHHS Ta SHIKEHHS IIHHOCTI
OpPHUTIHAIFHUX TBOPIB, CTBOPEHHUX JIFOIMHOIO.
Lle mooce 3mycumu meopuux nNpayi6HUKIg

KOHKYPY8AMU 3  QI2OPUMMAMY, WO  30AMHI
CMBOPI08aAmY KOHMEHM MUMMEBO i 3 MEHUUMU
BUMPAMAMU.

Puc. 2. ITo3uTuBHI Ta HeraTUBHi eKoHOMiYHi Hacaigku Bukopuctanus LI y TBopyocTi Ta BUHAXITHHITBI
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Taomuusg 1
MopiBHsiIbHA Ta0aUIs TMiAX0AiB 10 aBTopcTBa LI

Kpaina Minxin mo aBroperna I HopmaTuBHi akTH Ta iHiniaTuBu
Vicpaina ABTOpOM MOXE OyTH JIHIIe B YKpaiHi 11le HEeMa€ KOHKPETHHX 3aKOHOIPOEKTIB, HEOOX1THO
p ¢iznmgra ocoba aJanTyBaTH HalliOHAJIBHE 3aKOHOMABCTBO 10 BuKIUKiB 111 [20]
3akonomnpoekT "Generative Al Copyright Disclosure Act", Bumarae
ABTOpOM MOXE OyTH JIHIIe . o -
CIIA (bizwuna 0co6a B1J1 KOMITaH1{ TIOB1IOMJIAATH IIPO BUKOPUCTAHHS 3aXUILEHUX
ABTOPCHKHM ITpaBoM MatepiaiiB s HapdanHs LI [20, 21]
. «AKT PO LITyYHHUH 1HTENEKT»", IKWIl BKIIFOYa€ BUMOTH 11010
Po3risiiaeTbest MOKIINMBICTB i
€C : PO3KPHTTSI BUKOPUCTAHUX aBTOPCHKHUX MaTepiaiB Ta MapKyBaHHS
CHeLiaIbHUX MTPaB ;
pesynbTaris, crBopenux 11 [20, 22, 23]
«TruMYacoBi 3aX0/IM IIO/I0 YTIPABJIIHHS CEpPBiCAMH T'€HEPATHBHOTO
o MokinBe BU3HAHHS aBTOPCTBA
Kurait LI» , BUMararoTb MapKyBaHHS 3r€HEPOBAHOTO KOHTEHTY Ta

32 YMOBH JIFOZICBKOTO BHECK
Y ! Y 00MEXYIOTh BUKOPHCTAHHSI 0COOMCTHX JaHux 0e3 3roau [20, 24]

MoXIuBICTh HaJJaHHS
ABTOPCBHKUX I1paB 3a 3HAUHUI
KOHTPOJIb

Benuka bputanis

[IpoBoauTECS 0OTOBOPEHHS MIOAO 3MiH y 3aKOHOIABCTBI, 00
30anancysaru po3sutok LI Ta 3axuct npas aBropis [20, 23, 24]

Bumaraernscs 3HaUHMIN

[IpomnoHy€eThCSI CTBOPUTH OKPEME 3aKOHOAABCTBO LIS

Agscrpaiis . o perymroBanHs Bukopuctanss I, Bkimrodatoun nmuTanHsa
IHTENeKTyaIbHUIl BHECOK
aBTOpCchKUX mpas [20, 23, 24]
Tabmurs 2
IMpukaaam 3 MizKHAPOTHOT NPAKTUKHU
Hpuxaan CyTsb cnipaBu
Cripasa DABUS VY mu3ni kpain (Bennka bpuranis, €C, CILIA) cynu Ta mareHTHI BiloMCTBa

(Benuka Bpuranis)

MiATBEPIMIH, 1[0 BUHAXITHUKOM MOKe OyTH e ¢iznaaa ocoda;
I He Bu3HaeThCs cy0’ekToM mipasa [32, 33]

ITo3oB Disney ta Universal
nporu Midjourney (CILLIA)

ITo3oBu npaBosnacaukis (Disney, Universal) mporu kommanii Midjourney
3a BUKOPHCTaHHs 00pa3iB JilEH30BaHUX NEPCOHAXIB ISt TpeHyBaHHs Mozeneit 11

Ta reHepartii TBopis. [34-36]

JHoxrpuna «Fair use» (CILIA)

Topwu, 3reHepoani BukiIogHO 1111, He BU3HAIOTHCA 00’ €KTaMU aBTOPCHKOTO TPaBa.
3aXMCT MOKIIMBUI JIUIIIE 32 YMOBH iCTOTHOTO JIFOJICBKOTO BHECKY. [37,38 ]

JIO3BOJISIE UIFOCTPYBaTH KJIFOUOBI BUKIIUKU Ta Pi3HI
MIJXOM J0 iX BUPIIMICHHS, 110 € KPUTHYHO BaXKIIH-
BUM iisi (pOpMyBaHHSI €(DEKTHBHOI CHCTEMH YIpPaB-
JIHHA iHTEJIeKTyaJbHOIO0 BIacHICTIO B enoxy LI

ETnuni Hacmigku WITYYHOTO iHTENEKTY y cdepi
IHTEJIeKTyaJIbHOT BIACHOCTI € TaKOXK TIJIMOOKUMH
i OararorpanHumMu. Ockinbku cuctemu LI 37atHi
CaMOCTIHO CTBOPIOBAaTH TEXHIYHI PillIEHHS, MOCTAE
MUTAHHS: XTO HECE BIAMOBIAAIBHICTH Yy pa3i mopy-
LICHHS TAaTEHTHHUX MIPaB — PO3POOHUKH, BIACHUKH UM
KopuCcTyBaui cuctemu [28]. V enexkTpuuHiil iHKeHe-
pii anroputmu LI MOXyTh TeHEpyBaTH HOBI CXEMH
MEePETBOPIOBAYIB HAMIPYTH 200 Marepiaju sl CBITIO-
Jio/1iB Ta akyMyJsTopiB. Taki po3poOKK MOXKYTh Ipe-
TEHJIyBaTH Ha MaTEHT, OJHAK HEe3PO3yMiJIOo, KOMY BiH
Ma€ Halle)kaTH — 1H)KEHepy, L0 3aIlyCTUB CHCTEMY,
gy oprasizauii-Bnacauky [29, 30]. Bupimenns nux
MUTaHb MOTPeOye PO3POOKU HITKUX €THYHUX IMPHUH-
LUIIB Ta MPaBOBHX MEXaHI3MiB, 110 T'apaHTyBaTH-
MyTh OajiaHC MK IHHOBALISIMH Ta JOTPUMAHHIM
MpaB iHTEJIEeKTya bHOI BIacHocTi [31].

V rtabauii 2, CHCTEMAaTH30BAHO HANIIOMITHIIII
BUIAQJIKKA 3 MDKHAPOAHOI MPAaKTUKH, SIKI BiJoOpaka-
FOTh Pi3HI NIPaBOBI MO3MIIIT 11[0/I0 ABTOPCTBA Ta B1JIIO-
BiJJAJILHOCTI 32 TBOPH, CTBOpEHi 3a Jonomoroto L1

VY Bigomiii cnpaBi DABUS AnensuiliHa Komicist
€BpOIEHCHKOr0 MaTeHTHOTO BIJIOMCTBA ITiITBEP/IUIIA,
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10 BUHAXIIHUKOM MOxe Oyt Jiniie (izuuHa ocoba
[39]. Ananoriuny noszuiiito 3aiiasB 1 BepxoBHuii cyq
Benukoi Bpuranii, sikuit y 2023 p. ocTaTtodHO BiaXu-
JIUB anesanio moao BuszHaHHg [1II BUHAXIITHUKOM
[40]. ¥ CUIA mnperneneHTOM CTaB 1M030B KOMIIaHIiH
Disney Ta Universal mpotu po3po6uukis Midjourney,
y SIKOMY 3asIBJICHO IPO MOPYIICHHS aBTOPCHKHX MPaB
Yyepes3 BIATBOPEHHsI 00pa3iB JIilEH30BaHUX MEPCOHA-
KiB 0e3 J03BOiy mpaBoBiacHUKIB [41 ]. JlokTpuna
JI00OpPOCOBICHOTO BHKOpUCTaHHs, abo “Fair use”,
npocyBae cBOOOY BHPa)KCHHS MOIVISIIIIB, JA03BOJIS-
I0YM BUKOPHCTAHHS TBOPIB, 3aXHUIEHUX aBTOPCHKUM
npaBoM, Oe3 JI03BONIy aBTOpa 3a HasiBHOCTI CyKYyII-
HOcTi neBHUX oOctaBuH. Llst nokTpuHa € QyHaamen-
TanbHOIO B 3akoHomaBcTBi CIIIA, ne BH3HAYaIBLHUM
€ "rpancopMaTHBHUI XapakTep" HOBOTO TBOpY [42].

BucHoBku. AHaji3 nokasye, 1m0 mpoodjaeMaTuka
OXOpOHHU TIpaB 1HTENEKTYAIbHOI BIACHOCTI Y KOHTEK-
cti I — 11e He yuIIe TEXHIYHA UM FOPUIUYHA 331344,
a OararopiBHeBHII BHKIMK. BoHa To€HY€E MpaBoBi,
€KOHOMIYHI Ta €TUYHI aCIIEKTH 1 BUMAarac MiIHUCIH-
TUTIHAPHOTO MiAX0oMy. BupileHHst okpeciieHux mpo-
0JIeM MOXKITUBE JIMIIIE 32 YMOBH KOMIUIEKCHOTO TTO€/T-
HaHHS TaKUX KPOKIiB:

— MOJIEpHI3allisi 3aKOHOAABCTBA — PO3POOKa HOBUX
MiJXOAIB JIO BU3HAYCHHSI aBTOPCTBA Ta IPaBOBOTO
crarycy pesyabraris, crBopenux LI
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— CTBOpPEHHsI €()eKTUBHUX 1 CTIpaBeUIMBUX MeEXa-
HI3MIB JILEH3YBaHHS — 3alpOBaKCHHS NPO30PUX
MIPaBHJI IOCTYIY Ta BUKOPUCTAHHS 1HTEJIEKTyaIbHUX

— MIXHapOJHA KOOPJMHALlIS — Y3TO/PKEHHS Halli-
OHAJIPHUX MIIXOIIB 13 NIOOAJFHUMHI TEHICHIIIIMU Ta
MDXXHApOTHUMH MTPABOBUMH 1HCTPYMEHTaMH.

Taka cTparerist 103BOJNUTH 3a0e3MeuuTH OanaHc
MDK CTHMYJIIOBAaHHSM 1HHOBAIif, 3aXHCTOM TIpaB
aBTOPiB Ta POPMYBaHHIM CTAJIOTO PUHKY IHTEIEKTY-
AIBHUX TEXHOIIOTIH.

OuikyeTncsi, mo B HaiOmmk4ai pokn Ul crane
HEBi/1’€MHOIO YaCTHHOIO MPABOBUX JUCKYCiH y cdepi
ABTOPCHKOTO TpaBa, TOMY BaXKJIHMBO BKE ChHOTOJIHI
PO3pOOUTH alanTHBHI MOJIENI PEeTyTFOBaHHS.

MIPOAYKTIB, 3reHEPOBAHUX AITOPHUTMAMHU.

— IHTeTrparlis eTHIYHUX CTAaHAAPTIB Ta HOPM — (op-
MyBaHHS KOZIeKCiB 1o0podyecHoro Bukopuctanus LT
y cdepi iHTEIEKTyaIbHOT BIIACHOCTI.

— MDKIOUCUMIUTIHApHA CHIBIpams — 3aly4eHHs
FOPUCTIB, 1HXKEHEPIB, TEXHOJIOTIB, €THKIB Ta E€KOHO-
MICTIB JJIs1 BUPOOJICHHS 30a71aHCOBAHMX PIllICHb.
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Abstract. The article is dedicated to a comprehensive study of intellectual property management issues in the field
of artificial intelligence in the context of active digitalization of society. Legal, economic, and ethical aspects of using
artificial intelligence algorithms in the process of creating innovative products are examined. Modern approaches to
determining authorship of results generated by artificial intelligence are analyzed within the context of national and
international legislation. It has been established that current legal norms in Ukraine and most countries worldwide
recognize authorship exclusively for natural persons, which creates legal uncertainty regarding products created by
algorithms. The diversity of regulatory approaches in different jurisdictions has been investigated.: from categorical
denial of artificial intelligence authorship in the European Union to experiments with granting partial rights in the
United Kingdom and Australia. International case law has been systematized, including the DABUS case and lawsuits
by copyright holders against developers of generative models. Positive and negative economic consequences of artificial
intelligence implementation in creative and inventive activities have been identified, illustrated by examples from
electrical engineering and mechanical engineering. Ethical challenges related to the distribution of responsibility for
patent rights violations and the use of protected materials for training algorithms have been outlined. A comprehensive
strategy for solving identified problems has been proposed, including legislation modernization, creation of fair
licensing mechanisms, integration of ethical standards, interdisciplinary cooperation, and international coordination
of approaches to intellectual property regulation in the era of artificial intelligence.

Key words: artificial intelligence, intellectual property, copyright, patent law, generative algorithms, legal
regulation, ethical aspects of Al, international practice, digital transformation, innovative technologies
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