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ANTIOXIDANT PROPERTIES OF DIFFERENT BLUEBERRIES SPE CIES
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Nowadays antioxidant properties of blueberries are widely used in medicine for
drugs production and as additives to cosmetic products. Those fruits contain in
composition different phenolic compounds, which eventually ensure their antioxidant
properties. The number of blueberry plantations is increasing on the territory of
Ukraine; therefore, the study of the antioxidant properties of various types of
blueberry is particularly relevant. For recommendations on the production of
commercial blueberries species, it is essential to determine the content of biologically
active substances and evaluate their antioxidant activity of potentially useful parts of
the plant.
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The wide range of natural antioxidants found intér@and vegetables helps our
bodies protect against disease and age-relatethhesits. One of the commonly
known antioxidant is blueberries species that donia composition different
phenolic compounds, which eventually ensure thdipgidant properties.

Wild blueberries are especially rich in anthocyaranflavonoid with potent
antioxidant capacity. Highly concentrated in theemidlue pigments of wild
blueberries, anthocyanin is responsible for boflorcand powerful health protection
potential.

New studies suggest the key to staying mentallypsha you grow older may

be as simple as including more blueberries in ydaify diet. A rich source of
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disease-fighting antioxidants, blueberries have atestrated a remarkable ability to
reverse the effects of aging on the brain, helpingestore memory and cognition to a
more youthful state.

Blueberries also appear to help ward off deadlycees) while protecting cells
against damage incurred by diabetes. Blueberrigsawan help prevent bothersome
urinary tract infections.

Blueberry polyphenols help reduce inflammatory ceses in essential brain
cells, and could be potentially useful in modulgtinflammatory conditions in the
brain. Blueberries have been found to improve mahyhe changes in cognitive
function that commonly occur with aging. For exae@cientists believe blueberries
help reverse age-related decline in nerve-celladigg, preserving the cells’ ability to
communicate with each other over time.

The study found that a one-cup serving of wild bkreies had more
antioxidant capacity than a comparable servingafloerries, strawberries, plums, or
raspberries. Moreover, the antioxidant capacityidl blueberries was 48% higher
than that of cultivated blueberries.

Blueberry was firstly cultivated and planted in MoAmerica. However, this
fruit is widespread nowadays. Blueberries are watiid in more than 40 countries
around the world, and more than 20 Blueberriesiepegxist. Ukraine holds 16th
position in the world list “Top blueberry growing@untries in the world” with more
than 2000 tons of blueberries produced annually.

Modern studies encompass plantings of bluebernesa igreat diversity of
environmental conditions to produce the most paibfeé species. Ukrainian soil is
suitable for plant normal development, which deteas the economic feasibility of
it growing in Ukraine for domestic market and expuogeds.

Therefore, the relevance of the work is to gathailable information that
displays correlation of antioxidant properties aartigular part and species of the
plant. Consequently, with growing capabilities ddidberries production within the
territory of Ukraine, it would be possible to bengflly use those thousands tones of

produced berries.
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To determine the biologically active compounds lureberries certain methods
are used such as DPPH and ORAC method.

With the help of ORAC method antioxidant properiddlueberries sp. were
investigated (Mainland and Tucker 2002). Nevertglethe concentration of
antioxidants may differ in respect to the part lné fplant. Table 1 gives the clear
understanding of the fact that skin of southerrhbigh blueberries contains double
amount of antioxidants than those in the s¢8Hs

Table 1
ORAC, phenolic and anthocyanin levels in differenparts of southern

highbush blueberries “Reveille” and “Bladen”

Cultivar | Maturity stage, ORACufmol Phenolics | Anthocyanins
TE/mg FW) (mg/g) (mg/g)
Reveille Whole berry 16 2.9 1.0
Seeds 28 5.6 14

Skin 66 9.8 9.1

Bladen Whole berry 34 5.2 2.3
Seeds 59 14.2 1.6
Skin 166 27.4 12.7

Moreover, antioxidant capacity may be affected atunty of blueberries sp.
Maturity may have significant effect on ORAC valubtainly pre-ripe fruits contain
the lowest amount of antioxidants (Table [3]. Overripe rabbiteye blueberries
showed increase in ORAC values by 10 %, respeygtivet rabbiteye blueberries did
not reach those values. However, highbush bluedsehave reverse statistics. From
the ripe to the overripe stage the level of ORACrdases (Mainland and Tucker
2002).

Table 2



ORAC, phenolic and anthocyanin levels in highbush‘Croatan”,

“Reveille”, “Bladen”) and rabbiteye (“Tifblu”, “Pow derblue”) blueberries of

three stages of maturity (pre-ripe = slight red orscar; ripe = full ripe; overripe

= beginning to soften)

Cultivar Maturity stageez, ~ ORACufmol Phenolics | Anthocyanins
TE/mg FW) (mg/g) (mg/g)
Croatan Pre-ripe 24 3.6 1.2
Ripe 26 3.6 1.6
Overripe 23 3.8 1.4
Reveille Pre-ripe 12 1.9 0.3
Ripe 16 2.6 0.7
Overripe 15 2.5 0.6
Bladen Pre-ripe 24 3.3 0.7
Ripe 43 5.2 1.9
Overripe 34 4.1 2.0
Average Pre-ripe 20 2.9 0.7
highbush Ripe 28 3.8 14
Overripe 24 3.5 1.3
Tifblue Pre-ripe 8 1.2 0.2
Ripe 16 2.5 0.7
Overripe 21 3.2 0.9
Powderblue Pre-ripe 13 2.1 0.3
Ripe 21 3.4 1.0
Overripe 26 4.6 1.4
Average Pre-ripe 11 1.7 0.3
rabbiteye Ripe 23 3.0 0.9
Overripe 25 3.9 1.2
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It should be mentioned, that highbush blueberrntaionn average the highest
amount of antioxidants accordingly to several ssdiThis berry is highly
recommended to grow for commercial purposes.

The DPPH radical-scavenging curves clearly indataieat DPPH radical-
scavenging activity for blackberry and blueberrgreased significantly with extract
concentrations over 0.4 mg/ml, while for strawbetipcreased more gradually. The
three berries scavenged from 26.71 % to 30.90 %DBPH radicals at low
concentration (0.08 mg/ml)7]. At 2.0 mg/ml, blueberry and blackberry extracts
could scavenge nearly all DPPH radicals (96.96 @ @537 %, respectively), and
strawberry extract showed 58.32 % DPPH radicalextgwg activity (Huang et al
2012).
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Fig. 1 DPPH radical-scavenging activities (detewrdifor three berry extracts

at different concentrations)

Figure 1 outlined above prove the presence of sdiémt properties in
blueberries, it also suggested that blueberriesngnaiher berries has the highest
percentage of DPPH radicals, which actually cansiexdant properties.

Once,Vaccinium sp. are showing surge worldwide in production glovates
among other berry crops. Areas of commercial prbdndiave been ever expanding

and nowadays it amount is substantially higher tasher raspberries (app. 50 %). It



6

should be mentioned that plantations sets 4 years ago are now coming i
bearing. Resulting the sharply grow of the supgdyVaccinium sp. in the nearest
time.

In 2013 commercial plantings of bluelries counts to approximately z
hectares, however in 2017 there were estimated h&@€ares that were used
Vaccinium sp. production (ig. 2).

Commercial plantings area of blueberries

in Ukraine (between 2013 and 2017) in hectares
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Fig. 2Commercial plantings area of blueber in Ukraine between 2013 al
2017

Increased attention is drawn to Ukrainian land$ kizeve desirable conditiol
for growth and fruiting of those plants. It was nted almost 200 hectares
blueberries in Volyn™ region and more than 100 & in Kiev rgion. The leader
position of blueberries production fields is dewbte Zhitomir region with the are
of more than 400 hectares. This are due to prdpeate conditions that influence
on the blueberries growth and reproduc [13]. The suitability ofUkrainian lands
determines the economic feasibility of blueberrgvgng in Ukraine for domesti

market and export nee
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In should be mentioned that different factors iaeflae blueberries producti
rates among the territory of Ukraine. Firstly, thes:ibility to export it in EU
countries, where this type of berries is of gresahdnd

Secondly, the prices per kg in EU are ridiculoukigh, that ensure tr
possibility of it exporting, making this businesfttable for national economic ¢
Ukraine. The figure ®elow outline export of blueberries between 2013 201.7. As
general trend in 2017 export of blueberries readhedhighest value among ott
years, ensuring the country position in the woilkt 'Top blueberry growing
countries in the world
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Fig. 3Ukrainian blueberries export between 2013 and

It can be suspected the brilliant development & bhueberries plantatior
Nevertheless, high price does not build the appatgrmarket demand amo
Ukrainiars. The supplied figure (Fid4) outlines the information of market share
volumes of blueberry market sales in 2017. Nowadsgsistic does not show tl
great volume of blueberry market sales (less tt %), due to the fact, that price
kg of fresh blueberries is in ten tin bigger than for the same quantity

strawberries.
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Fig. 4Volume of blueberry market sales in Ukraine in z

CONCLUSION

For investigation of ntioxidant propertieof blueberrie ORAC and DDPH
methods are usedhe DPPH radic-scavenging method identify the highst rac-
scavenging activity for blueberry in correspondetacether berrie According to the
studies,the highest antioxidant capacity was observed enstkin of ripe “Bladen
highbush blueberrieF'hese results were obtained using ORAC met

The economical profit of blueberries was investgain terms of this work.
was suspected, that in recent few years there bsereed increase in the quantity
commercial plantings area of bluebes. Additionally, export of this plant sur
dramatically within the last four years reaching0@0Otons annually. Howeve
blueberry is still expensive fruit on the domestiarket, counting only 1% from tot
berries sales in 2017. However, till 2020 ispected surge in production

blueberries, their market sales will cro: %.
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AHTHOKCHJAAHTHI BJIACTUBOCTI PI3BHUX COPTIB JIOXUHHA

B.-0. 0. TPUBHAK, M.M. BAPAHOBCBhKHI1

HamionanpHuit aBiamiinuii yHisepcurter, M. Kuis

B oanuii  uwac  ammuoxcuoawmui  @rACMUBOCMI  JOXUHU — WUPOKO
BUKOPUCMOBYIOMbCS 8 MEOUYUHI AK OJisl UPOOHUYMEBA JIIKAPCLKUX NPenapamie max i
AK 000asku 00 Kocmemuyroi npodykyii. Llet ¢ppykm micmame y ckiaodi eHnonvHi
CNoyKU, sIKI 3a0e3neuyoms aHmMuUoKcuoanmui eéiacmusocmi. Ha mepumopii' Yxpainu
30IIbULYEMBCS  KIbKICMb  NAaHmayii  4opHuyi, momy o0coOauU80 aKmMyaibHUM €
BUBUEHHS — AHMUOKCUOAHMHUX — 6AACMUBOCMEl  DI3HUX  6udig  aoxumu. [
pexomMeHOayiti w000 BUPOOHUYMBA KOMEPYIUHUX COPMi6 JNOXUHU HEOOXIOHO
sUsBHauumu  emicm  0I0JO2IYHO  AKMUBHUX  pPEUOBUH ma  OYiHUMU  IXHIO
AHMUOKCUOAHMHY AKMUBHICIMb NOMEHYIUHO KOPUCHUX YACMUH DOCTUHU.

Knwuoei cnoea. noxuna, aumuokcuoaum, ¢Hiasonoiou, awmoyiauu,

nonigenonu, ekonomiuna ooyinericme, ORAC, DPPH, ginvni paouxanu.
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AHTUOKCHUJIAHTHBIE CBOVMCTBA PA3JIMYHBIX COPTOB
I'oJIYBUKH

B.-0. 0. TPUBHAK, M.M. BAPAHOBCBhKH1

HannonanbHbll aBUaIMOHHBIA YHUBEPCUTET, I'. Kues

B nacmoswee 6pems aHMUOKCUOAGHMHblE CBOUCMBA 20/YOUKU UUPOKO
UCNONIL3YIOMCA 8 MeOUuyuHe KakK O/ Npou3eo0Ccmed JIeKapCmeeHHvlX Npenapamos
mak u 8 kauecmee 000a8KU K KOCMeMU4ecKol npooyKyuu. Imom GpyKm cooepicum
8 cocmase ¢heHoNbHble COeOUHeHUsl, KOmopvle 00ecneyusarom aHmuoOKCUOaHmMHbLe
ceoticmea. Ha meppumopuu Ykpaunvl ysenuuusaemcs Koauuecmeo nAAHMAYUU
201YOUKU, NOIMOMY OCOOEHHO AKMYANbHBLIM AGNIAEMCS U3YHeHUe AHMUOKCUOAHMHBIX
CBOUCME PA3IUYHBIX U008 20YOuKu. s pexomeHOayuili NO NPOU3BOOCMEY
KOMMEpPUeCcKuUx copmo8 201YOuKu  HeobXo0uMo  onpedeiums  CoOepiHcaHue
OUOI02UYECKY AKMUBHBIX 8eUlecms U OYEeHUMb UX AHMUOKCUOAHMHOU AKMUBHOCHb
HOMEHYUANbHO NONE3HbIX Yacmell pacmeHus.

Knwuesvie cnosa. conyouka, anmuoxkcuoanm, GragoHouowvl, AHMOYUAHbL,
noaugeronvt, sxKoHomuueckas yenecooopasnocms, ORAC, DPPH, cgo600usie

Ppaouxabl.



