TexHonozis i 6eanexa npodykmie xapuyeaHHs / Technology and safety of food products

UDC 663.81:577.164.2

DEVELOPMENT OF BERRY DRINKS
WITH A HIGH CONTENT OF ASCORBIC ACID

DOTI: http://dx.doi.org/ 10.15673/fst.v13i3.1454

Article history

Received 29.06.2018
Reviewed 30.09.2018

Revised20.05.2019
Approved 03.09.2019

Correspondence:

T. Lystopad
E-mail: lystopad.tamara.88@gmail.com

Cite as Vancouver Citation Style

Vishnikin A, Melnikov K, Kolisnychenko T, Lystopad T,
Pidhorna D. Development of berry drinks with a high
content of ascorbic acid. Food science and technology.
2019;13(3):70-76. DOIL: http://dx.doi.org/
10.15673/fst.v13i3.1454

Cite as State Standard of Ukraine 8302:2015

Development of berry drinks with a high content of
ascorbic acid / Vishnikin A. et al. // Food science and
technology. 2019. Vol. 13, Issue 3. P. 70-76. DOI:
http://dx.doi.org/ 10.15673/fst.v13i3.1454

Copyright © 2015 by author and the journal
“Food Science and Technology”.
This work is licensed under the Creative Commons
Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0

BY skl Open Access

A. Vishnikin, Doctor of Chemical Science, Professor!
K. Melnikov, Doctor of Technical Science, Professor?
T. Kolisnychenko, Candidate of Technical Science,
Associate Professor?

T. Lystopad, postgraduate student’

D. Pidhorna, student?

! Department of Analytical Chemistry

2 Department of Food Technologies

Oles Honchar Dnipro National University

72, Gagarina str., Dnipro, Ukraine, 49010

3 Department of food and hotel industry equipment
named after M.I.Belyaev

Kharkiv State University of Food Technology and Trade,
333, Klochkivska str., Kharkiv, Ukraine, 61051

Abstract. This work is devoted to the development of innovative
soft drinks based on raw materials from wild and cultivated plants
characterized by high organoleptic quality and a high content of
ascorbic acid (vitamin C). Strawberries, bilberries, blackberries, and
black currants were taken as berry raw materials. Using these berries
is due to their chemical composition. According to the results of the
experimental studies, the optimum ratio of the recipe components has
been established, which allows achieving the research objectives. As
a result, the recipes of the fizzy drinks Zdorovya and Vesnyany,
sbitens Vitaminka and Yahidny Kokteyl, fruit drink Syla have been
developed. At the first stage, the organoleptic analysis of the samples
was carried out, since the taste is a major factor in the consumer’s
perception of an innovative product. The sensory evaluation of the
beverages developed was conducted by five independent tasters. The
results of the analysis show that the suggested products have high
organoleptic quality characteristics. The next step in the research was
to determine the ascorbic acid (vitamin C) content, which was done
in two stages. First, a qualitative analysis was carried out to confirm
the presence of this vitamin in the beverages developed and in the
control samples. The quantitative content of ascorbic acid was then
determined. The results of the study show that the ascorbic acid
content increased on average, compared to that in the control
samples, by 44% in the fizzy drink Zdorovya and by 20.5% in the
fizzy drink Vesnyany; by 20% in the sbiten Vitaminka; by 11% in the
sbiten Yahidny Kokteyl; and by 114% in the fruit drink Syla. In
quantitative terms, it is 50-120 mg/100 ml, which is by 33% more
than the daily requirement. The results obtained allow drawing a
conclusion that industrial manufacture of the drinks developed will
help solve the problem of vitamin C deficiency in the Ukrainian
people’s diet.

Key words: wild-growing and cultivated berries, alcohol-free
drinks, organoleptic quality indicators, ascorbic acid (vitamin C).

Introduction. Formulation of the problem

With increased psycho-emotional stress and
deterioration of the ecological state of the environment,
a person’s need for biologically active substances is
significantly increased. Today, the nutrition structure is
characterized by a deficiency in a lot of vitamins and
minerals. There are several possible ways to solve this
problem. One of them is using pharmaceuticals, and
the other is consuming food with a chemical
composition that can provide the human body with the
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essential nutrients. At present, the preference is given
to the second variant, that is to development of food
products with specified characteristics, including
general-purpose and functional ones [1,2].

Nowadays, drinks occupy a very important place
among the products that provide the human organism
with vital substances, since liquids are highly
assimilable.

Alcohol-free drinks play an important role in
human metabolism, as they maintain the water balance,
compensate the loss of moisture and salt, and support
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the body’s thermoregulation. It is impossible to provide
these processes only with fresh water due to the loss of a
certain amount of mineral substances [3,4].

Analysis of recent research and publications

Most restaurant industry establishments use recipes
of beverages that do not always meet people’s current
needs in essential nutrients. Besides, the existing range
of beverages is not wide, so it cannot fully meet
consumers’ significant demand. The use of wild-
growing and cultivated plants as raw materials is not
only able to expand the beverage range, but also provide
people with vital substances. Today, a number of
national scientists are involved in developing
technologies using this raw material, which is
widespread in Ukraine. The greatest contribution was
made by O.Vetryak, T. Kaplina, L. Malysh,
D. Mironov, N. Osiptchuk, L. Osipova, N. Penkin,
G. Simakhina, L. Tatar, P. Khomitch, and others [5-8].
However, the main directions of studying the use of
wild-growing and cultivated raw materials in beverage
technologies are mostly reduced to developing tea
technologies [5], while there is almost no research of
alcohol-free beverages, for which the demand is the
greatest. It is necessary to pay attention to the fact that
this raw material is rich in vitamin C, which is currently
deficient in the Ukrainian people’s diet. Studies of
changes in the ascorbic acid content after introduction of
the suggested raw materials are not adequately reflected
either.

The article is devoted to developing technologies
for innovative alcohol-free drinks based on wild and
cultivated plant raw materials and characterized by high
organoleptic quality and a high vitamin C content.

The most selective for ascorbic acid is its reaction
with  the  11-molybdobismutho  (III)phosphoric
heteropoly complex [9,10]. Unfortunately, the use of
this reaction to determine ascorbic acid in fruit drinks
can be hindered by a high content of organic acids that
can  destroy Keggin  heteropoly  compounds.
Molybdenum heteropoly complexes of the Dawson
structure are resistant to the action of hydroxy acids
[11]. But in this case, too, anthocyanins and other
polyphenolic compounds have a slight interfering effect,
when determining the vitamin C content in highly-
coloured juices [12]. This effect disappears in strongly
acidic solutions. However, in such conditions, the
reduction of 18-molybdophosphate is very slow. The use
of bismuth (III) salts together with the reagent can
greatly accelerate the reaction [13,14]. This method is
quite sensitive, simple, uses easily available instruments,
and is more selective than other visual or
spectrophotometric methods.

The purpose of this study was to obtain a product
of high organoleptic quality and with a higher ascorbic
acid content compared to existing analogues. Thus, the
problem of vitamin C deficiency in a person’s daily diet
will be largely solved.
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To achieve this goal, the following objectives were
specified:

— to justify the choice of wild and cultivated raw
materials;

— to analyse and identify the prototypes of
technologies most suitable for rationalization;

—  to develop beverages from the selected types of
raw materials, taking into account their effect on the
organoleptic parameters of the quality of the finished
product;

—  to conduct experiments proving a high increase
in the vitamin C content in drinks made using the
technologies developed, in comparison with similar
products.

Research materials and methods

71

The preparation of the samples and the analysis of
drinks were carried out at the Department of Food
Technologies of the Oles Honchar Dnipro National
University. The sampling and sample preparation for
analysis were carried out according to the requirements
of DSTU 7040: 2009.

The raw material used (fresh-frozen bilberries,
blackberries, black currants, and strawberries) met the
requirements of the Expert Review and Declarations of
Conformity of the State Health Laboratory.

The sensory evaluation of the quality of beverages
was carried out in accordance with DSTU 4096: 2016
by a five-point grading scale and taking into account the
weight coefficient (product rating coefficient) [15,16].
The analysis was conducted by five independent experts.
In order to eliminate the possibility of falsifying the
data, the product samples to be examined were
numbered without indicating their real names.

Qualitative and quantitative determination of
ascorbic acid was carried out in accordance with the
analytical methods developed at the Department of
Analytical Chemistry of the Oles Honchar Dnipro
National University. These procedures are based on the
use of bismuth-containing  18-molybdophosphate
heteropoly complexes.

Procedure for determination of ascorbic acid
using an 18-molybdobismuthophosphate heteropoly
complex (18-MBPC).

Preparation of the reagent. 5 ml of 0.01 mol/L
solution of an 18-MBPC, 10 ml of 0.01 mol/L of
bismuth (II) nitrate, and 10 ml of 0.5 mol/L sulphuric
acid are mixed in a 50 ml volumetric flask and diluted
with distilled water up to the mark.

Construction of a calibration graph. 1 mL of the
reagent solution is added to a 25 ml volumetric flask, the
volume is diluted to approximately 15-20 ml with
distilled water, and an aliquot of the ascorbic acid
solution is added. After 1 min, 1 ml of the 0.5 mol/L
H,SO, solution is added, and the solution is diluted to
the mark with distilled water. The absorbance (optical
density) is measured in a cuvette with an optical path
length of 1 cm at 690 nm. The vitamin C content is
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determined by the calibration graph (Fig. 1), constructed
using standard ascorbic acid solutions. The calibration
graph is linear in the range of concentrations from 6 to
120 umol/L, R*=0.996.

0,7 -
0,6 -
0,5 -
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0,3 -
0,2 -
0,1 -

0

Absorbance, opt. un.

2 4 6
C (ascorbic acide)*105, mol/l

Fig. 1. Calibration graph for determining the
ascorbic acid content

Semi-quantification of the vitamin C content was
carried out using paper test strips made by
impregnating filter paper with low-soluble
tetracthylammonium salt of an 18-molybdodiphosphate
heteropoly complex [14]. The colour of the test strips
changed from yellow to blue-green or blue, depending
on the ascorbic acid concentration.

Procedure for the qualitative or semi-
quantitative determination of ascorbic acid. The test
strips were immersed into the sample solution for 5
min. Then, the ascorbic acid concentration was
evaluated using a specially prepared test scale. The
range of ascorbic acid concentrations determined by
this method is 10 to 450 mg/L [13,14]. The advantage
of this method is that the natural colour of the samples
due to the anthocyanin content, does not interfere with
the determination, since such polyphenols are not
adsorbed on paper [17].

Results of the research and their discussion

It is well known that the vitamin C content
depends on a complex of factors, including the type of
a plant, the pomological variety, the cultivation area,
the climate, etc. However, the highest ascorbic acid

content has been found in the following fruits: black
currant berries — 265 mg, blackberries — 20 mg,
bilberries — 15 mg, and strawberries — 60 mg. In
addition, these berries include a significant amount of
flavonoids, vitamins A, E, B1, B2, B3, B6, B9, K, PP,
micro and macroelements, organic acids, fibre
(including dietary fibre), etc. These substances have
immunomodulatory, adaptogenic, anti-atherosclerotic,
hypotensive, and anti-radical effects [18-20]. So, based
on the above, the use of this raw material can allow
solving the research tasks.

Using berry raw materials is more acceptable
technologically in the production of fizzy drinks,
spiced honey tea called sbiten, and fruit drinks. That is
why, these technologies were chosen as prototypes.
However, the existing technologies lead to poor taste
and low vitamin C.

On the first stage of the research, the sensory
evaluation of the samples was carried out, as the taste
is the main factor in a consumer’s perception of an
innovative product. It is important to note that the best
results were obtained when combining two types of
raw materials. Thus, the following beverages have
been developed: the fizzy drink Zdorovya (a
combination of bilberries and blackberries), the fizzy
drink Vesnyany (a combination of black currants and
strawberries), the sbiten Vitaminka (a combination of
bilberries and strawberries), the sbiten Yahidny Kokteyl
(a combination of blackberries and strawberries), the
fruit drink Syla (a combination of black currants and
strawberries).

Manufacture of alcohol-free drinks involves a
standard set of technological operations, such as
preparation of water and raw materials, grinding, juice
squeezing or heat treatment, adding ingredients
according to the recipe, cooling the ready drinks, and
storing them [21,22]. To manufacture fizzy drinks,
berries are washed, and the juice is squeezed. Next, the
sifted sugar is added into the water, and the solution is
boiled to obtain a syrup at the temperature 100-110 °C.
After that, the juice and the syrup are mixed, ice and
carbonated water are added, the mixture obtained is
beaten up with a shaker for 3—5 min, and served cooled
to a temperature of 10—-15°C. The recipes of the fizzy
drinks developed are shown in Table 1.

Table 1 — Norms of raw materials used for to prepare fizzy drinks Zdorovya and Vesnyany

Weight of raw materials, g
Raw material Fizzy drink Zdorovya Fizzy drink Vesnyany
Gross weight, g Net weight, g Gross weight, g Net weight, g

Drinking water 50 50 50 50
Sugar 50 50 50 50
Carbonated water 80 80 80 80
Bilberry 50 49 — —
Blackberry 50 49 - -
Black currant - — 50 49
Strawberry - - 100 85
Consumer ice 20 20 20 20
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When preparing the fruit drink, the berries are
washed, the sugar is sieved, water is added and boiled
for 10—15 min at the temperature 95-100 °C. Next, the
resulting product is ground and cooled to a temperature
of 10-15 °C. Table 2 shows the norms of the raw
materials for the fruit drink developed. For the
manufacture of sbiten, cinnamon, cloves, and
cardamom are covered with water and boiled for 5—
10 min, then cooled to the temperature 30—40°C, and
finally, honey is added. The berries are washed, and
the juice is squeezed. Then all components are mixed
and heated at the temperature 40-60°C for 10—15 min.

The sbiten is served warm. Table 3 shows the norms of
the raw materials used for sbitens.

Table 2 — Norms of raw materials used
for the preparation of fruit drink Syla

Raw material Weight of raw materials, g

Gross weight, g | Net weight, g
Water 250 250
Black currant 50 49
Strawberry 50 35
Sugar 60 60

Table 3 — Norms of raw materials used to prepare the sbiten Vitaminka and The sbiten Yahidny Kokteyl

Weight of raw materials, g
Raw material Sbiten Vitaminka Sbiten Yahidny Kokteyl
Gross weight, g Net weight, g Gross weight, g Net weight, g
Water 250 250 250 250
Honey 37.5 37.5 37.5 37.5
Bilberry 50 49 — -
Strawberry 50 35 50 35
Blackberry - - 50 49
Clove 3 3 3 3
Cinnamon 4 4 4 4
Cardamom 2 2 2 2

When developing the technology for preparation of
drinks, the optimum ratios of berry raw materials were
chosen according to sensory characteristics. For example,
for the sbitens Yahidny Kokteyl and Vitaminka, fizzy drink
Zdorovya, and fruit drink Syla, the ratio of berry raw
materials 1:1 was chosen as the most appropriate, while
for the fizzy drink Vesnyany, the optimum ratio of black
currants to strawberries was 1:2.

When developing the technologies, the regular
principles of formation of the sensory characteristics were
taken into account. The results of the sensory analysis of
the drinks developed are shown in Table 4.

Analysing the data obtained allows concluding that
drinks made by the suggested technology have the taste

characteristics familiar to the consumer. This is very
positive, since potential consumers, first of all, evaluate
the product by its taste. In order to confirm the improved
properties of the drinks developed, they have been studied
along with the control samples. The control samples were
Cranberry Drink (recipe No. 546), Alcohol-Free Sbiten
Drink (recipe No. 634), and Alcohol-Free Fizzy
Drink [20, 21].

In the course of the sensory analysis, a five-point
grading scale was developed taking into account the
rating coefficient, which allowed demonstrating the high
quality of the beverages obtained. The summarized
average data of this analysis are shown in Table 5.

Table 4 — Organoleptic quality indicators of drinks

Characteristics of the parameter
Parameter Fizzy drink Sbiten Fruit drink
Zdorovya | Vesnyany Yahidny Kokteyl | Vitaminka Syla
Liquid, frothy drink containing berry Liquid, homogenous, containing berry | Liquid, homogenous,
Appearance .
pulp pulp containing berry pulp
. . o . . o . Thin, with inclusions
Consistency Thin, with inclusions of berry pulp Thin, with inclusions of berry pulp of berry pulp
Colour Maroon Dark Red Dark Red Burgundy Light Red
Pronounced, Pronounced, Pronounced, Pronounced, Pronounced,
fragrant, fragrant, fragrant, fragrant, fragrant,
Smell characteristic of characteristic of characteristic of characteristic of characteristic of
bilberries and black currants and strawberries and strawberries and strawberries and
blackberries strawberries blackberries bilberries black currants
Sweet-sour, Sweet-sour,
Sweet, Sweet, o
pronounced, pronounced, . . Sweet, characteristic
.. .. characteristic of characteristic of .
Taste characteristic of characteristic of . . of strawberries and
. . strawberries and strawberries and
bilberries and black currants and . . . black currants
. . blackberries bilberries
blackberries strawberries
XapuoBa Hayka i Texnonoris / Food science and technology 73 Volume 13 Issue 3/ 2019
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Table 5 — The results of the sensory analysis of the beverages by the five-point grading scale

N Evaluation with the rating coefficient

,§ Fizzy drink Sbiten Fruit drink

=2 [5) = () [5)

= = & = =

Parameter § §x § % § § % s %

o0 2 = .(2 N g .(f = E

= S 5 S 1S S S ) S

= = Q = = RS E =]

=1 N ~ = = ~ = =i

4 3 3 S 5}

@) > Q O
Taste 0.45 2.25 2.25 2.06 2.25 2.25 1.93 2.25 2.12
Colour 0.20 0.94 1.00 0.83 0.91 0.97 1.00 1.00 0.89
Fragrance 0.20 0.94 1.00 0.83 1.00 1.00 0.83 1.00 0.86
Appearance 0.15 0.73 0.75 0.60 0.75 0.73 0.62 0.73 0.58
Overall rating 4.86 5.00 431 4.91 4.95 4.38 4.98 4.44

According to the results of the study, it is obvious
that the drinks developed are much higher in the
sensory quality than the control samples, and have
well-pronounced taste properties.

The determination of vitamin C was carried out in
two stages. At the first stage, the ascorbic acid content
was determined semi-quantitatively. The purpose of
this stage was to confirm the presence of ascorbic acid
in the developed products and in the control samples,
and to remove the samples not containing ascorbic
acid. The obtained results showed the presence of quite
high concentrations of ascorbic acid in all the samples
studied — the colour of the test strips in all samples
changed to blue.

At the second stage, the vitamin C content in the
product samples was determined as described above. The
results of the calculations are given in Table 6.

Table 6 — Vitamin C content in the drinks

Yahidny Kokteyl and Vitaminka, by 20% and 11%,
respectively; and for the fruit drink Syla, by 144%.

Such a change in the amount of vitamin C is due
to the fact that the raw materials used, namely fresh-
frozen black currants, strawberries, and bilberries,
contain more ascorbic acid compared to, for example,
lemon juice (which was used to make the control fizzy
drink sample), and do not lack berry raw materials (as
it was with the control sample of sbiten).

The results of scientific research are supposed to
be introduced at food industry and public catering
enterprises, as well as in the educational process of
higher educational institutions of the food profile.

Conclusions
1. During the research, the feasibility of
combining wild and cultivated berries in the

technology of making alcohol-free drinks was proved.

developed The berries of black currant, blackberry, bilberry, and
strawberry were selected as berry raw materials.
. Vitamin C content 2. The technology of the fizzy drinks Zdorovya and
Name of the drink mg/100cm? ’ Vesnyany, sbitens Yahidny Kokteyl and Vitaminka, fruit
Fizzy drink Zdorovya 20104 drink Syla using the above types of b<.erry raw materials
Fizzy drink Vesnyany 100206 hgve been developed. The technologles developed are
Control sample Alcohol-Free simple, and the recipe components available.
Fizzy drink 83+0.2 3. The drinks developed have high taste
Sbiten Yahidny Kokteyl 53.841.4 properties confirmed by the results of the sensory
Sbiten Vitaminka 50+0.2 analysis.
Control sample Shiten 45+0.1 4. It has been experimentally proved that the
Fruit drink Syla 110£2.4 vitamin C content in the drinks developed varies from
Control sample Fruit drink 4540 1 50 to 120 mg per 100 mL. Taking into consideration
Cranberry i that the weighed average of the physiological need for

vitamin C is 60-100 mg per day, it can be concluded
that drinking one glass of one of the suggested
beverages can fully satisfy a person’s daily need for
ascorbic acid.

It can be concluded from the data given in Table 6,
that in the drinks developed, the vitamin C content
increased for the fizzy drinks Zdorovya and Vesnyany
by 44% and 20.5%, respectively; for the sbitens
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2 Kadenpa xapuoBHUX TEXHOIOTIH

JlHinpoBCchKUH HalioHANBHUI yHiBepcnTeT iMeHi Onecst ['onuapa, By:1. ["arapina 72, m. {ninpo, Ykpaina, 49010

3 Kadenpa ycraTkyBaHHs Xap9oBoi i roTenbHoi inayctpii im. M.I. Bensiepa

XapkiBCchKHii IepKaBHUI yHIBEPCUTET XapuyBaHHs Ta TOpPrieii, Bys. KioukiBebka, 333, M. XapkiB, Ykpaina, 61051

AHoTtauis. [laHy poOOTy NpPHUCBAYEHO PO3pOOLI IHHOBALIHHMX OE3aJIKOrOJBHHX HAIOIB Ha OCHOBI JMKOPOCIHOl Ta
KyJbTHBOBAHOI CHPOBHMHHM, SIKi XapaKTepU3YIOThCS BHCOKMMH OPraHOJENTHYHUMHU IOKA3HUKAMM SIKOCTI Ta ITiIBUILICHUM
BMICTOM acKopOiHOBOi kucioTH (Bitaminy C). B sikocTi sirigHO1 0cHOBU Oynno 00paHO TUIOIH STiJ NONXYHHMI, YOPHHIII, OKUHU
Ta YOpHOi CMOPOAMHU. BHKOpUCTaHHS IHX SATig 0OyMOBIEHO iXHIM XIMIYHHM CKJIAAOM. Y Pe3yNbTaTi eKCIepUMEHTAIbHUX
JOCTi/pKeHb OyJ0 BCTAQHOBJICHO ONTHUMAbHE CIIBBIJHOIICHHS pELENTYPHUX KOMIIOHEHTIB, WO JO3BOJISIE JIOCSITH
MOCTABJICHUX 3a/ad JOoCHikeHHs. Po3pobienHo pementypu ¢isiB «3mopoB’s» Ta «Becusnuit», 30utHIB «Bitaminkay Ta
«rimauit KokTeinb», Mopcy «Cuna»y.—Ha mepmomy eTami HpOBOIMINM OPraHOJENTHYHUH aHaji3 3pa3KiB, ajike CMAaKOBi
BJIACTUBOCTI € TOJIOBHUM YMHHHKOM IIPH CIPUHHATTS IHHOBALIHOTO NMPOXYKTY criokuBayeM. CeHCOpHa OIiHKa po3po0IIeHHX
HAIOIB MPOBOJMIACH I1IThbMa HE3aJICKHHMH JIeryCcTaTopamy. Pe3ynbraTu aHaizy CBif4aTh, II0 3allpPOIIOHOBAHA MPOMYKIIis
Ma€e BHCOKI OpraHOJISNITHYHI MOKA3HHUKHU SIKOCTi. HacTymHUM eTarmoM JOCIiKEHHS CTaJ0 BU3HAYCHHS BMICTY acKOpOiHOBOI
kucnotu (Bitaminy C), kUil ckiamaBcs 3 ABOX cTafiil.-CrouaTKy MpOBENEHO SKICHHH aHalli3, SKUH MiATBEpAMB HAsSBHICTH
3a3HAYEHOTO BiTaMiHy y pO3pOOJICHHX HAmosIX Ta KOHTPOJBHHX 3pa3kax. Jlami mpoBeaeHO BH3HAYEHHS KiTBKICHOTO BMICTY
ackopOiHOBOT KUCIOTH. Pe3ynbTaTu JOCIiIKEHHS TOKa3alH, M0 BMICT aCKOpOIHOBOT KHCIIOTH y TIOPIBHSAHHI 3 KOHTPOJIEHIMU
3pa3KaMH B cepenHboMy 30utbimuBes Ha: iz «3mopoB’s» — 44 %, iz «Becnsuanity — 20,5%, 36utens «Bitaminka» — 20%,
«Srimanit koktelnp» — 11%, mope «Cuma» — 144%. YV kinbkicHOMy ekBiBaieHTi ne ckiaagae 50— 120 mr/100 mot, mo Ha 33%
Oinbuie 3a 1000BYy mHoTpeOy. Buxomsun 3 oTpHMaHUX pe3ynbTaTiB MOXKHA 3pOOMTH BHCHOBOK, IO BIIPOBAKCHHS Y
BHPOOHULITBO pO3po0JICHNX HAMOIB JO3BOJIMTH BUPIIIUTH mpodiieMy aedinuTy BitaMiHy C B Xap4oBHX pallioHaX HACEICHHs
KpaiHu.
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