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Introduction. The aim of the study is to substantiate the
choice of fruit and berry raw materials with high content of
biologically active substances and to obtain a composition based
on it to increase the confectionery nutritional value.

Materials and methods. Both traditional and non-
traditional raw materials for marmalade production were
studied: apples, plums, cherries, black currants, red currants,
blueberries, cranberries, blackberries, sloe, viburnum, figs,
gooseberries, goji berry, elderberry, black cherry, physalis.
Using standard methods in each raw material determined the
content of organic acids and pectic substances, both important
and significant for marmalade production and the content of
bioflavonoids, ascorbic acid, carotenoids and fiber, necessary to
give the finished product health properties.

Results and discussion. It is advisable not only to expand
the raw material base of the puree, but also to create blended
compositions of puree for marmalade in order to increasing the
nutritional value of the product, giving it health properties and
creating competitive products on the market.

According to the established content in the studied
cultivated and wild raw materials main biocomponents the
following fruits and berries were selected: plum, black cherry
and black currant.

The content of bioflavonoids, carotenoids and ascorbic
acid is one of the highest in the selected berries of currant and
black cherry among the studied samples at the same time with a
high content of pectin 1.1%, fiber and organic acids. At the
same time the plum was chosen as a significant source of pectin
and organic acids, which are important for jellification.

Using of a chosen fruit and berry puree composition in the
amount of 25-30% as part of the finished marmalade allows
enriching it with a significant amount of biologically active
substances, the content of which in a traditional product is
insignificant.

Conclusions. The results showed the suitability of fruit
and berry raw materials, including non-traditional wild,
involving in the manufacturing of health products.
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OOrpyHTYBaHHS BUOOPY IJIOJOBO-SITiTHOI CUPOBHUHM /Il NiIBUIIICHHS Xap40BOi
HiHHOCTI KOHAMTEPCHKUX BUPOOIB

Aira Bamrra', Hatist IB‘IYI(l, Hatanist CreneHko', Onexcannap Bamrra®
1- Hayionanvnuti ynisepcumem xapyogux mexuonozit, Kuis, Yxpaina
2- Hayionanvnuu agiayivinuii ynieepcumem, Kuis, Yxpaina

Betyn. Metoro nocmipkeHHS € 00TpYHTYBaHHS BHOOPY TUIOJIOBO-ST1THOI CHPOBUHH 3
BHCOKMM BMICTOM 0i0JIOT1YHO aKTHBHHMX PEYOBWH Ta OTPHMaHHS KOMMO3MMii Ha il OCHOBI
JUTS T IBMIIICHHS XapUOBOI IIIHHOCTI KOHTUTEPCHKIX BUPOOIB.

Martepianu i metogu. [locnmijpkeHa SK TpaaMiiiiHa, Tak i HETPaAWIiiHA IIIOIOBO-
ATi{HA CHPOBHHA JUTsl BUPOOHHUIITBA MapMenajy: sioyka, CIIMBH, BUIIIHI, CMOPOIHHA YOPHA,
CMOpOJIMHA YEPBOHA, YOPHUIS, J)KypaBJIMHA, 0)KHMHA, TEPEH, KaIuHa, IHXHp, arpyc, Aepesa,
Oy3uHa, yepeMxa Ta (izaiic.

3a 3araJbpHOBIIOMUMH METOIUKAMH Y KOXKHOMY BHJ CHPOBHHH BH3HAYEHO BMiCT
OpraHiYHUX KHCIIOT Ta TEKTHHOBHX PEUYOBHH, SIK BaXJIHMBUX 1 BH3HAYAIBHUX JUIS
MapMesaJHoro BHPOOHHMITBA Tak 1 BMICT 0io(1aBOHOINIB, acCKOpOIHOBOI KHCIIOTH,
KapOTUHOINIB, KIITKOBUHM, HEOOXIAHUX /sl HaJaHHS TOTOBOMY BHPOOY O370pOBUYMX
BJIACTUBOCTEM.

Pe3ynbraTn i o6roBopenns. [[ONUIBHUM € HE TUIBKM PO3IIMPEHHS CHPOBUHHOI Oa3u
HIope, a i CTBOPEHHSI KyNaKHUX KOMIIO3MIIIH MIOpE YISl MapMesaay 3 METOHO ITiJBUILCHHS
Xap4yoBOi I[HHHOCTI BUpOOY, HaJaHHS HOMY O37IOpPOBYMX BJIACTUBOCTEH Ta CTBOPEHHS
KOHKYPEHTOCHPOMOYKHOI MPOIYKIi HA PUHKY.

3a BCTAHOBJIEHUM BMICTOM OCHOBHHX O1OKOMIIOHEHTIB JIOCJIJDKEHOI KYJIbTHBOBAHOI
Ta JIMKOPOCJIOl CUPOBHHU Oyny 00paHi HACTYIIHI IO Ta ATOJHU: CIMBA, YepeMxa Ta YopHa
CMOpOJMHA.

Bumict 6iodiaBoHOIIB, KapOTHHOIIB Ta aCKOPOIHOBOI KHMCJIOTH OJIMH 3 HaWBHIIHX
cepell JIOCHIDKEHHX 3pa3KiB y oOpaHMX srojax 4YOpHOI CMOPOIMHHM Ta YepeMXH, 3a
OJJHOYACHO BHCOKOTO BMICTYy IMEKTHHOBHX pedoBHH 1,1%, KIITKOBMHM Ta OpraHIYHHX
kucioT. Ilpu mpomy cnuBy Oyno oOpaHO, SIK 3HaYHE JDKEPENO MEKTHHOBHX PEYOBUH Ta
OpTaHiYHHUX KHCIIOT, 10 € BAXJIMBO HEOOXITHUMH IS IPATJIeyTBOPECHHSL.

VY cki1aai roTOBOro MapMenay BUKOPUCTaHHs 00paHOi KOMIO3UIIIT TI0I0BO-ST1THOTO
mope y KinmbkocTi 25-30% mo3Borste 30araTUTH HOro 3HAYHOIO KUIBKICTIO 0i0J0Ti4HO
AKTHBHUX PEYOBUH, BMICT SKUX Y TPAJULIHOMY BUPOOI € HE3HAUHHM.

BucHoBku. PesympTaTh TOKa3amd [OUUIBHICTH 3alydeHHS NpH BUPOOHHUIITBI
MPOAYKINi 030POBUOr0 CIPSIMYBaHHA IUIOAOBO-STIAHOI CHPOBHHH B TOMY YHCHI i
HETpaJUIIHOI JUKOPOCIIOi.

KuarouoBi cnoBa: mapmenao, yepemxa, cmopoouna, cauea, 6ioghnasoroiou.
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Introduction

Sugar confectionery, in particular the pastille-marmalade group, is in great demand
among the world, especially children, due to its pleasant taste and appearance. However,
unfortunately, this is most often achieved through the use of synthetic coloring agents and
flavors, which do not have a positive effect, and in some cases their consumption has a
negative effect on the human body [1, 2].

Currently, the world market does not have a wide range of herbal supplements from
fruit and non-traditional officinal-technical raw materials (purees, pastes, concentrated
juices, powders), which can be used to increase the biological value of jelly marmalade and
as coloring agents [2, 8]. In addition, most of these additives involve strict technological
processing of raw materials, during which coloring materials and nutrients are lost:
vitamins, dietary fiber, organic acids, glycosides, etc. [6, 7].

The authors [21, 22] note that among plant additives, those with high coloring ability
stand out.

Fruit and berry marmalade is of special value in the group of marmalade products [13,
23]. However, its production involves the use of apple puree, which is the main raw
material of recipes and high requirements for it. The balance of acidity, water-soluble
pectin content, its gelling ability allows to choose only certain varieties of apples for the
production of puree. The decline of agriculture, the food-canning industry, significantly
reduced the volume of apple puree with high gelling ability, which naturally affected the
production of fruit and berry marmalade.

The use of purees of other fruits and berries in traditional marmalade technologies is
quite limited [14]. Plum and apricot were used for the production of jelly drops, other
species in very small quantities - as additional flavoring raw materials to expand the range
[12,17].

In the world market, marmalade products are mainly represented by jelly marmalade
[27, 28]. Fruit and jelly marmalade occupies an intermediate position between the more
scarce and useful fruit and berry and common jelly marmalade. By definition, it is made on
the basis of gelling agents in combination with gelling fruit and berry puree.

It has already been noted that a number of authors [17, 25] aim to obtain confectionery
products for health purposes, adjusting their chemical composition by using non-traditional
raw materials suitable for the production of this products.

Thus, it is important to develop new types of these products using natural plant
ingredients in order to expand the range, increase the biological value and create
competitive products in the market.

The aim of the study is to substantiate the choice of fruit and berry raw materials with
high content of biologically active substances and to obtain a composition based on it to
increase the confectionery nutritional value.

Materials and methods
Fruit and berry raw materials

The subject of research is both traditional and non-traditional for the production of
marmalade raw materials: apples, plums, cherries, black currants, red currants, blueberries,
cranberries, blackberries, sloe, viburnum, figs, gooseberries, goji berry, elderberry, black
cherry, physalis, fruit and berry puree, fruit and jelly marmalade for health purposes.
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Using standard methods [29-31] in each of the raw materials types the main
biocomponents content required for the production of health marmalade was determined.

Determination of pectin content

The content of pectin was determined by the weight method, which is based on
determining the mass fraction of pectic acid by the mass amount of calcium pectate formed
by the interaction under certain conditions of calcium chloride with pectic acid [32-35].

Determination of fiber content

Determination of the mass fraction of fiber is based on the decomposition of all other
organic substances with concentrated nitric acid in a mixture with acetic and trichloracetic
acids [32-33].

Determination of bioflavonoids content

The study of the total content of bioflavonoids in fruit and berry raw materials using
Folin-Ciocalteu reagent and determination of the content of flavonols (mg/100g, in terms of
rutin), anthocyanins by standard methodology of spectrophotometric method in the finished
marmalade [31, 36, 37, 39].

Determination of carotenoids content

Quantitative content of carotenoids is determined by known spectrophotometric
method [31, 39-41].

Determination of organic acid content

The organic acid content was determined by iodometric method, which is based on the
reaction of sodium thiosulfate with iodine released by the interaction of free organic acids
with a neutral solution of potassium iodide-iodate [31, 39-41].

Determination of organic acid content

Vitamin C content was determined using sodium 2,6-dichlorophenolindophenolate
[31,39-41].

Determination of organoleptic, physicochemical and rheological parameters of
marmalade masses

The Reotest-2 device was used to study the change in the viscosity of marmalade
masses in the process of marmalade boiling and selection of the optimal amount of fruit and
berry raw materials. The shape, appearance, texture, fracture appearance, color, taste and
smell of marmalade were determined organoleptically. Humidity, mass fraction of reducing
substances, total acidity, mass fraction of ash were determined by methods of
physicochemical analysis [29-31, 42].
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Results and discussion

Obtaining a fruit and berry mix with a high content of biologically active
substances, the most suitable for making marmalade

Marmalade products are dietary products due to the presence in their composition of
gelling substances capable of removing heavy metal ions and radioactive ions from the
body. However, the health effect of these products can be enhanced by the use in the
technology of their production of fruits and berries, including wild, with predetermined
healing properties [15, 18].

To evaluate fruit and berry crops that are the most suitable in marmalade production
technologies, both cultivated and wild raw materials were studied: apples, plums, cherries,
black currants, red currants, blueberries, cranberries, blackberries, sloe, viburnum, figs,
gooseberries, goji berry, elderberry, black cherry, physalis. All these cultures are
widespread in the Central and West Europe and have long been used in the diets of the
population, as well as in folk and official medicine for the prevention and therapy of non-
specific diseases [5, 6].

In our opinion, the choice of plant materials should be based on quantitative and
qualitative ratios of a complex of biologically active substances synthesized in them by
nature, organoleptic and technological properties of fruit and berry raw materials puree
samples, most suitable for making marmalade.

According to the literature data [2, 18, 20].at approximately the same pH values for
some samples of puree, the total acidity varies significantly. This is probably due to the
high values of both organic acids in the chemical composition and other acid-reactive
substances. This should be taken into account when creating blends of puree to ensure the
gelling ability of the mixture, as well as taste, perhaps even without the addition of acids
[18].

However, important and decisive for marmalade production from a technological
point of view is the quantity and quality of pectin in the puree [38].

According to the technological tasks, for the formation of the jelly-like structure of
marmalade there is a need to add to the system an additional amount of structurant [27, 42].
In addition to valuable technical properties, the range of their biological action is wide.
Many pectins have an immunomodulatory effect and are able to remove heavy metals,
biogenic toxins, xenobiotics, and metabolic products from the body.

Taking into account the above considerations, we determined these indicators in the
raw material, summarized in Table 1.

Pectic substances are contained in all pods and berries (Table 1). Especially many of
them in apples, black currants, cherries, gooseberries, black cherry. Also, a high content of
organic acids is expected in all tested samples.

The importance of biocomponents in the composition of fresh raw materials, and in
the obtained puree from them, is confirmed both by the technological suitability of this raw
material and by clarification their role in the functioning of the human body [5].

An integral characteristic of fruit products intended for both fresh consumption and
production of semi-finished and finished products is the amount of biologically active
substances, including p-active substances, carotenoids, dietary fiber and ascorbic acid [43,
44].
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Table 1
Experimental data to determine the content of dry matter, pectin and organic acid 100 g of raw
materials as the main indicators that directly affect the production of marmalade

Test samples|Solids/% |Pectic substances/% |Organic acids/%
Apples 15.3 1.3 0.9
Cherries 14.5 1.0 0.8
Cherry 14.0 0.8 1.2
Plum 14.6 1.2 2.0
Black currant| 13.5 1.1 1.8
Red currant 13.2 0.6 2.2
Blueberries 13.0 0.3 0.9
Cranberry 11.2 0.7 3.1
Sloe 17.3 0.9 2.8
Gooseberries |  15.0 1.0 3.1
Figs 19.2 0.7 0.6
Blackberries 13.6 0.5 1.4
Viburnum 14.0 0.8 1.2
Goji berry 17.7 0.4 1.8
Elderberry 16.4 0.9 1.6
Black cherry 15.9 1.1 1.9
Physalis 10.2 0.9 1.2
n=3; p>0.95

Polyphenolic compounds are involved in redox reactions, respiration, nucleic acid
formation and amino acid metabolism, protein synthesis, improve carbohydrate absorption.
In addition, they normalize cholesterol metabolism, prevent the accumulation of harmful
free radicals in body tissues, increase its resistance to infectious diseases and adverse
external actions that cause overheating, hypothermia and oxygen deficiency, and human
performance.

Bioflavonoids have a wide range of biological effects due to anti-allergenic, anti-
carcinogenic, anti-inflammatory and antioxidant properties. These compounds contained in
fruits and berries are able to remove alkaloid salts and heavy metals from the body and are
characterized by antiviral and disinfectant effects. In combination with vitamin C,
bioflavonoids allow to avoid many diseases, normalize the permeability of capillaries,
maintain the elasticity of the walls and reduce the likelihood of internal hemorrhage [45,
46].

Carotenoids have anti-inflammatory and wound-healing properties, they regulate
metabolic processes, act as photo protectors and antioxidants, prevent mutagenesis and
carcinogenesis at the molecular and cellular levels, show radio protective activity and have
a positive effect during pathogenic conditions caused by radioactive substances; effective in
the treatment of xerophthalmia, improve fertility, growth and development of the young
organism. Individual carotenoids (zeaxanthin and lutein) are an integral part of the retina
and lens of the eye. Epidemiological studies have shown a direct dependence of the risk of
age-related retinal degeneration and cataracts on the content of these carotenoids in the
serum and disorders of their intake with food [47].

Fiber improves digestion, stimulates peristalsis, increases the rate of passage of food

—— Ukrainian Journal of Food Science. 2021. Volume 9. Issue 1



through the digestive tract, absorbs fats, toxins and mucus from the stomach and intestines
and increases the absorption of nutrients. Fiber frees from toxins not only the digestive tract
but also the lymphatic system [33, 48].

These biologically active substances are important for the normal functioning of the
body. Taking into account the above considerations on the relevance of use of non-
traditional raw materials, especially rich in natural colorants, in the production of
marmalade, identified these biocomponents, summarized in Table 2.

Analyzing Table 2, we can conclude that each type of fruit or berry has its own
valuable biologically active substances, with which food products can be enriched. It is
advisable not only to spread the raw material base of non-traditional raw materials, but also
to create blended mixtures for marmalade in order to ensure its more valuable content of
biologically active substances.

Table 2
Experimental data for determining the content of the main valuable biocomponents of
traditional and non-traditional fruit and berry raw materials

Test samples Bioflavonoids | Carotenoids|Vitamin C|Fiber,
/mg% /mg% /mg% %
Apples 117 0.7 20 0.6
Cherries 1283 2.8 63 0.3
Cherry 1300 2.6 65 0.5
Plum 630 3.6 18 0.5
Black currant 1840 3.9 201 3.0
Red currant 1276 3.2 52 2.5
Blueberries 1985 1.3 57 2.6
Cranberry 975 0.9 34 2.0
Sloe 810 1.6 35 1.3
Gooseberries 829 3.1 61 2.0
Figs 347 2.0 10 2.7
Blackberries 2512 2.7 63 2.4
Viburnum 1328 2.4 42 1.9
Goji berry 1625 3.9 70 4.4
Elderberry 2379 1.5 59 3.7
Black cherry 2387 4.5 64 34
Physalis 796 0.8 54 1.9

n=3; p>0.95

Analysis and comparison of the data in Table 1 and Table 2 makes it possible to
characterize each culture in terms of compliance with the next factors, namely to enrich the
finished marmalade with bioactive substances of selected raw materials, while choosing the
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raw material that is most suitable for marmalade production. The studied cultivated
varieties and wild species have a high content of certain biologically active substances:
bioflavonoids, carotenoids, ascorbic acid and fiber. For some types of raw materials there is
a correlation between the high content of biologically active substances in Table 1 and
Table 2.

Apples, with a high content of pectin, balanced acidity and good gelling ability are
traditionally used for the marmalade production [18, 26]. The selection of our samples was
based on the choice of those fruits and berries that primarily have a high content of pectin,
organic acids and colorants with a high content of all other specified and identified
biocomponents in Table 2. Our task was to select the plant raw materials, both rich in these
biologically active substances, and the most suitable for the marmalade manufacturing. The
following fruits and berries were selected according to the established and determined
indicators: plum, black cherry and black currant. They have a high content of pectin and
organic acids (Table 1). The following raw materials have a high content of bioflavonoids:
blackberries, black currant, goji berry, black cherry, blueberry (Table 2).

Pectin content of blueberries, goji berries and blackberries is in the range of 0.3-0.6%.
And the content of bioflavonoids, carotenoids and ascorbic acid (Table 2) is one of the
highest in selected berries of currants and black cherries with a high content of pectin 1.1%,
fiber and organic acids. The plum was chosen as a significant source of pectin and organic
acids.

Obtaining fruit and jelly marmalade for health purposes on the basis of fruit and
berry mix using unconventional raw materials

Fruit and jelly marmalade is obtained by traditional boiling of fruit purees, fruits,
berries with sugar. In addition, pectin is used as a gelling base [26].

As functional enrichments for the marmalade production in this paper, it is proposed
to use puree of plum, black currant and black cherry, selected from previous studies.

The puree was obtained by traditional technology [25-27], which includes the
following steps: washing, inspection, steaming 3—8 min or blanching in water, pulping in a
double pulping machine with sieves having holes of 1.5, 2.0 and 0.4—0.8 mm, the pulp was
preserved by pasteurization at a temperature of 85 °C, as the most economical. This
temperature promotes the preservation of labile substances, ensures the destruction of
pathogenic vegetative microorganisms and allows obtaining a microbiologically safe
product. Preservation of bioflavonoids is greatly enhanced by ascorbic acid, as polyphenols
are able to suppress the action of ascorbotase, blocking copper in its composition, thereby
slowing the oxidation of ascorbic acid, which has a stabilizing effect on bioflavonoids [44].

The obtained puree fully complied with the standards, and on their basis created a
blend for later use for the production of fruit and jelly marmalade. It is established that to
create a composition of fruit and berry mix, the optimal recipe ratio will be a ratio of 1:1:1
(puree of black currant, plum and black cherry, respectively).

Selected purees in certain quantities harmoniously complement each other's
organoleptic properties, creating a functional enrichment with an original taste and pleasant
aroma and a significant content of biologically active substances.

Subsequently, this ratio of the composite mixture was used to obtain marmalade.

The positive effect of marmalade depends on the mutual complex influence of all
components and their quantity [10, 46]. The ratio of the ingredient’s composition is selected
experimentally to ensure in the finished marmalade a high content of biologically active
compounds inherent of its composition in raw materials. For this purpose, marmalade with
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a different percentage of fruit and berry puree addition, from 10 to 40%, was obtained.

The finished product had a pleasant smell and taste, attractive color when added to
marmalade puree in the amount of 10-30%. When applying the composition of more than
30%, the color of the finished product is deep purple, unattractive to the consumer color
and sour taste. Besides, the addition of the mix in an amount of more than 30%, leads to a
weakening of the structure of the finished product, due to the sugar reduction in the recipe
(less than 60%).

Therefore, the addition of a fruit and berry puree composition in the amount of 25—
30% allows you to enrich the finished product with functional ingredients, as well as give it
an attractive color.

During the fruit and jelly marmalade production, the recipe mixture together with the
gelling agent contains white sugar, syrup, citric acid and fruit and berry puree. Since pectin
is used as a gelling agent for the production of the developed marmalade, two main factors
are needed to create optimal conditions for gelling - the content of a significant amount of
sugar and an acidic environment [27, 42].

The first condition is fulfilled by introducing a significant amount of sugar into the
recipe mixture. To create an environment with a low pH value in the industrial
manufacturing of marmalade products the mixing in organic acids into the marmalade mass
there is used. The practical norm of acid, in terms of malic acid, with a pectin content in the
boiling mass of 0.8-1.0% and sugar content of 60—70% in the marmalade product is 0.8%
[42].

We have made an assumption that it is possible to create an environment of low pH by
using our chosen composition of fruit and berry mix, which contains a significant amount
of free organic acids (Table 1).

The content of organic acids in the boiled marmalade mass was determined using
apple pectin powder 1.0-1.3% and sugar 60-65%, syrup 5—7% and 25-30% of the fruit and
berry mix composition. It was determined that the content of organic acids in the boiled
marmalade mass is 0.8-0.9% and allows for normal jellification.

Thus the ratio of components in mass fractions: sugar 60—65%, the selected fruit and
berry mix 25-30%, syrup 5—7% and pectin 1-1.3% allow obtaining the finished product of
the desired jelly-like consistency with a dry surface and fine crystalline crust.

The main physicochemical (Table 3) and organoleptic parameters (Table 4) of the
finished health marmalade were studied.

Table 3
Research of the basic physical and chemical indicators of a finished product
- Weight part of -
o,
Product name Humidity/% sugars/% Total acidity/deg
Norm | Experiment Norm Experiment | Norm Experiment
. . Not
Fruit and jelly 15— 7.5—
marmalade 24 213 n1205r © 21 22.5 9.7

The values of the main physicochemical parameters are obtained within normal range
[42].
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The organoleptic characteristics of the developed marmalade were analyzed (Table 4).

Table 4
Organoleptic characteristics of the obtained marmalade

Indicator name Characteristic

Explicitly expressed. Specific to the raw materials from which this
marmalade is made

Smooth, homogeneous, purple. Specific to the raw material from

Taste and smell

Color which this marmalade is made

Consistence Jelly-like

Form Correct, without deformations

Surface Dry, not sticky, with a fine crystalline crust or sprinkled with

granulated sugar

It is important that for the production of marmalade for health purposes there are used
vegetable raw materials, which contain a significant amount of bioflavonoids, which are
able to interrupt the chains of free radical oxidation reactions, i.e. have a powerful
antioxidant effect. These substances help to protect cell membranes from potentially
harmful effects or reactions that can be caused by excessive oxidation in the body, as well
as prevent dysfunction of cell membranes, deterioration of health and premature aging [31,
45].

Undoubtedly that the plant-based materials present in the recipe of marmalade
enriches the finished product with a significant amount of phenolic compounds, but they
can be destroyed, as they are sensitive to any changes during the manufacturing process
[29, 43].

Analysis of polyphenolic compounds content of the considered food systems was
performed on the absorption spectra in the ultraviolet and visible regions of the spectrum.
10% ethanol extracts of marmalades: fruit and jelly, prepared using the proposed fruit and
berry mix of plum, black currant and black cherry puree, and jelly - using only pectin as a
gelling agent were prepared for this purpose. A spectrophotometer SF-26 was used to
analyze the selected samples at the following values of wavelength. Catechins were
determined at wavelengths of 250-290 nm, flavonol glycosides were determined at
wavelengths of 320-360 nm, anthocyanins were determined at wavelengths of 520-560 nm.

The obtained results showed that the marmalade with the addition of fruit and berry
mix compositions has a higher optical density.

According to the obtained data, the effect of marmalade enrichment with catechins,
flavonols and anthocyanins was calculated. The results are shown in Table 5.

Table 5
The results of the obtained marmalade enrichment with catechins, flavones and anthocyanins

Original pectin based jelly marmalade Enrichment effect/%
(without the fruit or berry puree use) Catechins | Flavonols | Anthocyanins
The original marmalade, enriched with a
composition of fruit and berry mix of plum 12.74 28.65 80.05
puree, black currant and black cherry
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Thus, the use of the fruit and berry mix composition can significantly increase the
content of phenolic compounds (catechins, flavonols and anthocyanins) in the finished
product, which gives it new health properties.
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10.

11.

Conclusions

Feasibility of new non-traditional raw materials using for the production of fruit and
jelly marmalade, which allows expanding the range of marmalade products and the
range of confectionery for health purposes is investigated and confirmed in this paper.
The use of raw materials, specifically the fruit and berry mix based on plum, black
currant and black cherry, in the technology of marmalade, allows enriching it with a
significant amount of biologically active substances, the content of which in a
traditional product is negligible.

Plant enrichment apolymeric flavonoid forms are able to quench radical reactions in
the body and they better combined with carbohydrate products. Simple sugars
immediately enter the bloodstream and bring antioxidants from plant materials.
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