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BIOLOGICAL VALUE OF ARONIA BERRIES
Simakhina, G., Naumenko, N., Khalapsina, S.

Summary. The article represents the results of experimental studies over aronia berries’ biological
value. There was confirmed that they are the rich source of the wholesome complex of biologically active
substances. Therefore, using aronia berries in the new technologies to obtain the foodstuff with increased
biological value is affirmed as the way to widen the range of healthy food, proved scientifically, expedient
technologically, and profitable economically.
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Introduction.

The wild-growing fruit and berries are the rich source of vitamins, carbohydrates, lipids, proteins,
organic acids, aromatics, minerals, and others. As the curative raw and foodstuff component, they are
valuable due to the complex of biologically active substances that have the capillary-strengthening, anti-
sclerotic, hypotensive, anti-inflammation, and hormonal action [1]. Many species of wild-growing berries
have the high nutritional value, so that they would become the important reserve to create the new poly-
functional compounds for enriching the traditional food products [2]. However, the range of such a raw to
use in food industry is significantly limited by now. The studies over the biological value of wild plant raw
materials are one of the main ways to introduce them into the sphere of food technologies; henceforth, it
would allow widening the range of plant resources.

The purpose of this work is to define the main biocomponents in the samples of aronia berries
grown in Vinnytsia and Kyiv regions, and to estimate their polyfunctional properties from the viewpoint of
its influence on the live organism.

Research methods.

The authors of this article used the standard physical and chemical methods of estimating the plant
raw, which are the Bertrand half-micro method modified by Bierry to determine the sugars’ sum; calcium-
pectate method to determine the pectin substances; titration of the samples by 0.1 n. solution of sodium
hydroxide to define the general content of organic acids; method based on the ascorbic acid’s ability to
restore the 2.6-dichlorphenolindophenol cyan solution into colorless compound to define the ascorbic acid
content; using the Fauline-Dennis reagent to determine the polyphenol substances.

Results and Discussion.

The analysis of the data published recently evidence that the main biological value of wild berries
(including aronia) is represented by the following components: pectin substances, organic acids, sugars,
ascorbic acid, polyphenol compounds, and mineral substances.

Just those were the indices which we determined experimentally with additional orientation on
literary data for several of them. The obtained results are shown in Tables 1 and 2.

Table 1
Biologically active substances in aronia berries, per cent (by raw product mass)

Samples Dry General sugar Pectin substances Organic acids,
substances content, per Protopectin Soluble pectin per cent
content, per cent

cent
Sample No.1 19.6 7.8 0.448 0.264 0.98
Sample No.2 20.4 8.0 0.425 0.248 0.76
Sample No.3 22.2 8.6 0.488 0.265 1.44
Sample No.4 20.8 8.2 0.470 0.258 1.12

Four samples of aronia berries (samples No. 1 and 2 were harvested in Vinnytsia region and samples
No. 3 and 4 were harvested in Kyiv region) were researched in our paper.

The analysis of the obtained data shows the following facts.

First, all of the samples contain the efficient sum of dry substances. The content of general sugars
vacillates between 7.8 and 8.6 per cent. Moreover, according to the literary data, this range is significantly
wider — from 4.6 to 14.6 per cent. The profound researches also showed that inverted sugar is prevalent in
aronia berries, but sucrose content is very low or nil.



This is the important characteristic of aronia berries, because such carbohydrate content allows
implementing the products made of it into diets for sick, disabled persons, old age people and children.
Subsequently, the organism would not need to spend energy for dissolving sucrose to simple sugars that
would come into blood directly.

Second, all of the studied samples contain circa 1 per cent of pectin substances (0.673 to 0.753 per
cent). Besides, their significant part falls on soluble pectin (35.2 to 37.0 per cent).

According to literary data, aronia can contain 0.52...1.2 per cent of pectin substances [4]. There was
confirmed that protopectin is dominant on all the phases of aronia berries’ development. As we can see, the
mature berries have twofold more protopectin than soluble pectin.

This convinces once more to recognize expedient the usage of wild-growing plants in producing
foodstuff with both common and special destination, considering the outstanding role of pectin substances in
normalizing different processes in human organism (particularly, prophylactic and healing intestine diseases,
regulation and removal of heavy metals, radionuclides, cholesterol residua, and so on).

Third, the aronia berries contain the significant amounts of organic acids, according to our data —
from 0.76 to 1.44 per cent (the literary data show that the acidity of different aronia species may vacillate
within 0.94...2.01 per cent).

The samples of aronia harvested in Vinnytsia region contain a little less organic acid than the Kyiv
region samples do. These indices correlate with the general sugar content (7.8...8.0 in Samples No. 1 and 2;
8.2...8.6 in Samples 3 and 4).

The researchers who investigated the changes in aronia berries’ general acidity dependently on the
growing place came to conclusion that acidity, along with saccharine index, is increasing in north area.
Consequently, these indices are higher for berries grown in Kyiv region.

It is well-known that organic acids like apple, lemon, and oxalic, are prevalent in fruit. Amber,
fumaric, vinous, cinchona, chlorogenous and other similar acids are present in smaller amounts. Aronia
berries are not an exception — lemon acid is dominant in them, less are present apple, cinchona, and amber
acids. All of these acids are extremely important for human organism normal functioning, as they support the
acid and alkaline balance, oppress the harmful bacteria’s activity, and protect the organism from nuclear
damages.

Yet, the amber acid is attracting more and more scientists today. This is not a wonder, as the range of
its influences is very wide — it stimulates the activity of kidneys and bowels, shows anti-stress, anti-
inflammation, anti-toxic and other actions. Amber acid is used to heal the anemia of different etiology,
lumbago, and heart diseases.

Table 2 represents the vitamin compound of aronia berries.

Table 2
Vitamin content in aronia berries, mg per cent (by raw product mass)
Samples Ascorbic acid Polyphenol Carotenoids
compositions
Sample No.1 67.8 2447.0 10.2
Sample No.2 54.6 2143.0 8.4
Sample No.3 129.4 2646.0 14.9
Sample No.4 88.5 2097.0 10.7

The analysis of data given in Table 2 evidences the rich vitamin content of aronia berries. As the
biologically active substances of this culture are not yet studied properly, all the experimental results are a
contribution into knowledge about still unidentified possibilities of aronia.

The index of ascorbic acid content in aronia is quite high, especially in Samples No. 3 and 4. Of
course, these indices are significantly more humble than those for eglantine berries (that contain
1531...3 094 mg per cent of ascorbic acid). However, they are almost equal for such ascorbic acid rich
cultures as haw (14.2...110 mg per cent), wild cherry (26.6...75.5 mg per cent), black currant (49.4...123.0
mg per cent). Along with that, aronia berries overcome sea-buckthorn (that contains 12...45 mg per cent of
vitamin C), Cornelian cherries (28.6...36.8 mg per cent), guelder berries (7.0...39.7 mg per cent), raspberries
(26.7...49.4 mg per cent), and barberry (20.2...28.4 mg per cent) by the ascorbic acid content

The aronia berries’ attractiveness to use in food technologies and production of poly-functional
enriching substances is based on their ability to accumulate not only the significant amounts of ascorbic acid,
but also the polyphenol compounds, because the mentioned combination is the most efficient for human
organism functioning.



The mechanism of flavonoids activity is defined as blocking the metals’ catalytic influence by
constraining them into stable complexes that are resistant to any chemical reactions. The flavonoids help the
organism to spend ascorbic acid more economically. The flavonoids’ ability to strengthen the vessel
membranes and regulate their penetrability is universally recognized. There was also proved that the effect of
flavonoids’ influence on capillaries gets maximally intensive with simultaneous introduction of ascorbic
acid.

The figures presented in Table 2 showed that the high level of polyphenol compounds coincides with
sufficient C-vitamin activity in all of the examined samples of aronia berries. Generally, a lot of researchers
noticed that aronia exceeds the majority of other wild berries and fruit by the polyphenol substances content.

According to all of the listed criteria, aronia berries should take the priority place among high-
vitamin plants and therefore be used widely in food and pharmaceutical industries.

High carotenoid content is also the important characteristic of aronia berries (8.4...14.9 mg per cent;
See Table 2). The comparison of Table 2 figures showed that the carotenoids (vitamin A precursors)
synthesize in plants less intensively than ascorbic acid and polyphenols do.

Carotenoids are represented by B-carotene and its isomers. Vitamin A plays the polyfunctional role
in human organism. As the daily dose of this vitamin is only 1...2 mg (or 2...4 mg of -carotene), the small
amount of wild fruit and berries would be sufficient to provide the human organism with noticed substance.

Conclusions.

The experimental data show that wild growing berries (including aronia) are very rich source of a
complex of biologically active substances, which would allow obtaining the new foodstuff with increased
biological value. Taking aronia for a base to create the biologically active additives and polyfunctional
ingredients is grounded scientifically, expedient technologically, and profitable economically; henceforth,
the expected products from aronia would have a great demand on both domestic and foreign markets.
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BIOJIOTTYHA IIHHICTD AT'l] HOPHOIUIIIHOI I'OPOBUHU
Cimaxina I'.O., Haymenxo H.B., Xanancina C.B.

Anomauia. Y cmammi HageOeHO pe3yibmamu eKCNnepuUMeHmMAalbHuxX O0CHiOdcenb 0ioN02iuHOol
yinHocmi 512i0 YOPHONIOHOL 20podUHU. Bcmanosneno, wo 8oHuU € bazamum nPuUpooOHUM 0dicepesomM Yiloco
KOMIAEeKCy 0I002i4HO aKMUGHUX cnoayk. Tomy 6UKOpUCMAHHA OUKOPOCAUX $12I0 Y MEXHONO02IAX HOGUX
Xapuogux npooykmie niosuwyeHoi 6ion02iuHOi YIHHOCMI € HAYKO80 OOIPYHMOBAHUM, MEXHOA02IYHO
00OYLNbHUM T eKOHOMIUHO BULIOHUM ULISAXOM POSUUPEHHS CNeKMPY NPOOYKYii 0300po6yoi Jii.

Knrouoei cnoea: ouxopocii pociunu, 4OpHONIIOHA 20pOOUHA, CUHepIicmU, GIMAMIHU, MIHEPAlbHI
PEUOBUHU, NEKMUHOBT CHOTYKU.

Beryn. lukopocni mioad i Sroau € OaraTMM JDKEpPENIOM BiTaMiHIiB, BYIJIEBOJIB, KHpIB, OLJKiB,
OpraHiYHMX KMCJIOT, apOMATUYHUX, MiHEPAIbHUX Ta iHIIMX CHOYK. IXHs LIHHICTh K JiKapChbKOi CHPOBHHM i
KOMITOHEHTIB Xap4YOBHX MPOAYKTIB BH3HAYAETHCS KOMILIEKCOM Oi0JIOTIYHO aKTHBHUX PEUYOBHH, SIKI MAIOTh
KaIIIPO3MIIHIOIOYY, aHTHUCKIEPOTHYHY, TIMOTEH3WBHY, MPOTH3aNallbHy, TOpMOHaiIbHY naito [1]. Sromm
0araTb0X AMKOPOCIUX BHJIIB MarOTh BHCOKY Xap4OBY LIHHICTh i MOXYTh CTaTl Ba)XIUBUM PE3EPBOM
CTBOPEHHsSI KOMIUIEKCHUX TOMi(YHKIIIOHATEHAX KOMIO3WIIA 1 30aradeHHs TpagullifHUX Xap4oBUX
mpoaykTiB [2]. OgHAaK aCOPTHMEHT TaKOi CHPOBUHHU, SIKa BUKOPHUCTOBYETHCSA Y XapUyOBiii IPOMHUCIIOBOCTI, Ha
ChOTO/IHI JIOCHTh OOMekeHui. OJHUM 13 LUIAXiB BBEACHHS IUKOPOCIMX MaTepialiB a0 chepu XapyoBUX
TEXHOJIOTiH € BUBUYEHHSI IXHBOI 010JIOT1YHOT IIHHOCTI, 10 JaCTh MOKIIUBICTh PO3LIMPHUTH CIIEKTP POCITHHHUX
pecypcis.

Tomy Mera pgaHoi poOOTH ToNSAraE y BHU3HAYEHHI OCHOBHMX OIOKOMIIOHEHTIB 3pas3KiB STiX
YOPHOIUTIIHOT ropoOMHM, BuUpolieHoi y Binaumnbekiii Ta KwuiBchkili oOmacTsax, 1 OmiHmI i
o (pyHKITIOHATFHUX BIIACTUBOCTEH 13 TOUKH 30py BILTUBY Ha )KHBHIA OPTaHi3M.

Metoau nociaimkenb. Y poOOTI BHKOPHCTaHO CTaHAApPTHI (i3MKO-XIMIYHI METOAHM OIIHKH
POCIMHHOI CHPOBHHU: CyMy IYKpiB BH3HAuanu HamiBMikpomeronoMm beprpana y moaudikauii B’eppi;
MEKTUHOBI PEYOBUHH — KaJlbLiH-IEKTATHAM METO/IOM; 3aralbHUil BMICT OpraHiqYHUX KHCJIOT — THTPYBaHHSM
3paskiB 0,1 H. pozunHOM NaOH; BMicT ackOpOiHOBOI KHCIIOTH — METO/IOM, IO TPYHTYETHCS Ha 11 34aTHOCTI
BiJTHOBJIIOBATH CUHiHM po3umH 2,6-1uxiopdenoninaopenony y 6e30apBHy CIONyKY; MOMi(eHOIbHI CIIOIyKH
— 3a jonoMoroto peaktuBy dDosina-/enica [3].

Pe3yabTaTtu Ta 00roBOpeHHs.

AHaui3 miTepaTypHUX JAHUX CBITYUATH MPO T€, IO OCHOBHY 010JIOTIYHY MiHHICTh THKOPOCIHX SITi, B
TOMY YHCJIi, YOPHOIUTIIHOT TOPOOMHU, CKJIQJAl0Th TaKi 11 KOMIOHEHTH: TMEKTHHOBI PEUOBHMHM, OpraHidHi
KHCIIOTH, IIYKPH, aCKOpOIHOBA KHUCIIOTA, MOTi(PeHONbHI CIIOTYKH, MiHEpaIbHI PEUOBHHH.

Tomy came 11i TOKa3HUKY MU BH3HAYAII €KCIIEPHMEHTAIEHUM IUIIXOM 1 OPIEHTYBAJIHCH 32 JCIKUMH
3 HUX Ha JiTepaTypHi AaHi. OTpuMaHi pe3ynbTaTH IpeACTaBIeHo y Tabmuisx 1 Ta 2.

Tabmms 1
BionoriyHo akTUBHI peUOBHUHU AT YOPHOIUIIIHOI TOpOOHHH, %o
(3a Macoro CHPOTo MPOYKTY)
3pa3zku Bwict CP, % 3aranbHUAN [1eKTHHOBI pe4OBHHU Opraniuni
ykKop, % [IpoTonexTuH PozunnHuMi Kuciotu, %
MEKTHH
3pa3zok 1 19,6 7,8 0,448 0,264 0,98
3pa3ok 2 20,4 8,0 0,425 0,248 0,76
3pa3ok 3 22,2 8,6 0,488 0,265 1,44
3pazok 4 20,8 8,2 0,470 0,258 1,12

Y pobori nocmipkeHo 4 3pa3ku ST YOPHOILTIHOT ropoOrHn — 1 1 2 3pasku 3i0pani y BiHHHIBKIN
obuacti, 3 i 4 — y KuiBchkiit.

AHani3 OTprMaHUX JaHUX TI0Ka3y€e HACTYITHE.

[o-neprure, BCi ATOAM MICTATH JIOCTATHIO KUIBKICTh CYXHX PEUYOBHH. BMicT 3araipHHUX I[yKpiB
KOJMBaeThes Bif 7,8 no 8,6%. bk Toro, 3a mitepaTypHUMU JaHUMHU 1IeH Jiarma3oH 3HAYHO MIMPIIHA — BiJ
4,6 mo 14,6%. IlormubneHi mochi/pKeHHS IMOKAa3alW TaKOXK, IO B ArojaX apoHii NepeBakae iHBEPTHUH
IyKOP, a caXapo3a MICTUThCS a00 B HE3HAYHUX KUIBKOCTSIX, 200 i 30BCIM BiJICYTHSI.

Ile € BaXJIMBOI XapaKTEPUCTUKOIO AT apoHii, 1 TaKUil BYIJIEBOAHMU CKJIaJ A€ MOXKJIHUBICTh
PEKOMEHTyBaTH MPOAYKTH 3 HEi XBOPUM, OCJIA0JICHUM JIOASAM, 0C00aM TMOXMIOTO BiKY 1 JITSAM, OCKIIBKH
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OpraHi3MOBI HE MOTPIOHO BHUTpayaTH CHEPril0 Ha PO3MICIUICHHS caxapo3d M0 MPOCTHX IYKpiB, SKi
Oe3nocepeIHbO HAIXOIATh Y KPOB.

[To-apyre, Bci mocmimkeHi 3pa3ku MicTATh A0 1% mektuHOBUX peuoBuH: Bix 0,673% no 0,753%.
[Tpryomy 3HauHa iX yacTKa MpUNagae Ha PO3UYMHHUE eKTHH: Big 35,2 no 37,0%.

3a miTepaTypHUMH JaHUMH apOHisl MOXKEe MICTUTH IMIEKTHHOBHUX PedoBHH B Aiamazoni 0,52...1,2% [4].
BcranoBieno, mo Ha Beix ¢azax pO3BUTKY ATiJ i€l KyJIbTYpH TOMIHY€E MPOTONEKTHH. I, sk Gaummo i3
OTPUMaHMX HaMH JIAaHWX, y 3pUINX TUI0/1aX Horo mMaibke BABiUi Oijblie, Hi’XK PO3YNHHOTO MEKTHUHY.

Le me pa3 mepekoHye y AOMUTHPHOCTI BUKOPUCTAHHS TUKOPOCIHUX POCIHH y BUPOOHHUIITBI Xap9IOBOi
HPOIYKIII SIK MacOBOTO, TaK 1 CIIEIIaTbHOTO TPH3HAYCHHS, 3BAXKAIOYM HA BHUHATKOBY POJIb IEKTHHOBHX
PEUOBHH y HOpMaltizalii 6araTboX MpOLECiB B OpraHi3Mi JIOJUHH — NPOQIUIaKTHLI 1 JIKYBaHHI KHIITKOBHX
3aXBOPIOBaHb, PETyJbOBaHI Ta BUBEICHUN 3 OPTaHi3My BaKKHX METalliB, paJiOHYKIiIiB, IHIINX TOKCHKAHTIB,
HAJUTUIIKIB XOJIECTEPHHY.

[To-TpeTe, Sromy YOPHOILTIIHOI TOPOOMHU MICTATH 3HAYHI KUIBKOCTI OpPraHiYHUX KHCJOT. 3a
HammMu JaauMu — Big 0,76 mo 1,44%. 3a nmiTepaTypHUMH AaHUMH, KUCIOTHICTD SITiJ apoHii pi3HUX BUIB
MOJKe KonBaTuch y Mexax 0,94...2,01%.

VY 3paskax sria, 3i0pannx y BiHHHIBKi 00macTi BMIiCT OpraHigHUX KHCIOT JEIMI0 MEHIIWH, HIX Y
srofgax KuiBcbkoi obnacTi. [ 11l moka3HUKH KOPENOI0Th i3 BMICTOM 3araibHuX IykKpiB (7,8...8,0 y 3pa3kax 11
2;8,2...8,6 — y3paszkax 3 i4).

HayxoBmi, sKi TpoCTeXWIN 3MiHY 3araibHOI KHUCIOTHOCTI TUIOMIB apoHil 3aleXKHO BiJl MICII
BUPOILYBaHHS, AIMIUTH BUCHOBKY, IO TPOCYBAHHS HA MiBHIY CYNPOBOKYETHCS 30UTBIICHHSIM KHCIOTHOCTI
SITiJ] TTapajieNIbHO 13 MIJBHUINEHHAM iX IyKpUCTOCTi. ToMy y sromax, BupoineHux B KuiBchkiit oOnacti, mi
MOKA3HUKH BUILII.

Bimomo, mo B miojax mNepeBa)kar0Th TaKi OpPraHiuHi KHUCJIOTH: sOJIy4Ha, JIMMOHHA, IiaBiicBa. B
MEHIIUX KUTBKOCTSX BHSBJICHO OYpIITHHOBY, (hymMapoBy, BUHHY, XiHHY, XJIOPDOI€HOBY Ta iHIII KHCIIOTH.
Aroau ropoOWHN YOPHOILTIIHOT HE € BUHATKOM, B HUX JJOMiHY€E JINIMOHHA KHCIIOTA, IEII0 MEHIIe SOTyJHOT,
XiHHO1, OypmITHHOBOI. Bei 11l KMCI0TH HaA3BHYAITHO BAXKIIMBI I HOPMATEHOTO (PYHKIIIOHYBaHHS OpTaHi3My
JOAMHU — y TIATPAMAHHI KHCIOTHO-TY)KHOI pIBHOBard Yy MPHUTHIYEHHI PO3BUTKY IIKiATUBHX
MIKpOOpTaHi3MiB, y 3aXUCTi OPTraHi3My BiJI paJiOHYKIITHUX ypasKeHb.

Ta oco0nmMBOIO yBaror HAYKOBIIIB OCTAHHIM YaCOM KOPHCTYEThCS OypIITHHOBA KUCIIOTA POCIHH. |
ne He AuBHO. Jliama3oH ii BIUIMBIB HAaA3BUYalHO IIUPOKHA — BOHA CTHMYJIOE MisTIbHICTh HUPOK Ta
KHIICYHUKY, Ma€ TPOTUCTPECOBY, MPOTHU3ANalibHy, aHTHUTOKCHYHY Jii. bBypmTuHOBa KHCIOTa
BUKOPHCTOBYETBCSl JUIA JIIKYBaHHS aHEMill pI3HOTO TOXO/UKEHHS, PaJUKYJITIB, CEpLEeBO-CYAMHHUX
3aXBOPIOBAHb.

Y Tabnuii 2 HaBeIEHO BITAMIHHHK CKJIA AT YOPHOIUTIIHOT TOPOOHHH.

Taomuus 2.
BwMicT BiTaMiHIB y Arojax YOpPHOIUIIHOT TOPOOHHH, MT %
(3a Macoro CUPOTo MPOTYKTY)
3pa3ku AckopbinoBa kucnora | IloxigeHonpHi conyku Kaporunoinu
3pazoxk 1 67,8 2447.0 10,2
3pazok 2 54,6 2143,0 8,4
3pa3ok 3 129,4 2646,0 14,9
3pazok 4 88,5 2097,0 10,7

AHaii3 JaHux Ta0yuil 2 CBIAYMTH MPO OaraTWil BITAMIHHUH CKJIaJ SITiJ YOPHOIUTIIHOI TOPOOHHHU.
OckinbkH OI0OJIOTIYHO aKTHBHI PEYOBHWHM IIi€l KyIbTYpH BHUBUYEHI HEJOCTATHHO, TO BCI OTpUMaHi
eKCIEpUMEHTANIbHI Pe3yNbTaTH BHOCSATH NMEBHHUH BKJIAJ B CyMy 3HaHb IPO HEBHUKOPHUCTAHI MOKH MO il
MOTEHIIMHI MOKJIMBOCTI.

Jani BMIiCTy acKOpOIHOBOi KHCIIOTH Y SIrOJlaX apoHii JOCHTh BHCOKI, OCOONMBO y 3pa3kax 3 i 4.
3BiCHO, i pe3yabTaTH 3HAYHO CKPOMHII, HiXK AJs Aria munmuHu (e BusiBieHo Bix 1531 mo 3094 mr %
ackopOiHOBOI KHCJIOTH), OAHAK BOHM NepeOyBalOTh Ha PiBHI TaKMX KYJIbTyp, OaraTMx Ha ackopOiHOBY
KHCIOTY, siK srogu Tioay (14,2...110 mr %), aukoi BumHi (26,6...75,5 Mr %), 4OpHOI CMOpPOAWHH
(49,4...123,0 mr %). Pazom 3 TuM, 3a BMICTOM acKOpPOIHOBOI KHCJOTH SITOJU YOPHOILIIIHOI TOPOOHHU
nepeBakaroTh oominuxy (12...45 mr %), xusun (28,6...36,8 mr %), kamuny (7,0...39,7 mr %), manuny
(26,7...49,4 mr %), 6apbapuc (20,2...28,4 mr %).

[TpuBaONMBICTH STiJT YOPHOIUTITHOT TOPOOWHH il BUKOPHCTAHHS y Xap4YOBHUX TEXHOJIOTIAX 1
BUPOOHUUTBI NOMI(PYHKIIOHAIBHUX 30arayyBaviB IPYHTY€ETHCS HE JIMILIE HA IXHIM 3JaTHOCTI HAKOIMMYYBATH
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3HAYHI KiJIBKOCTI aCKOpPOIHOBOI KHCIIOTH, a W MOJi()EHOJBHUX CIIOJYK, OCKUIBKH, caMe Taka KOMOIHAIlis
HaHO1IbII e()eKTHBHO BIUIMBAE HA OPTaHi3M JIIOUHHU.

Mexanizm 7ii ¢naBoHOINIB monArae y OMOKYBaHHI KaTaJiTHYHOTO BIUIMBY METAliB IIISIXOM
3B'A3yBaHHA iX y CTaOllIbHI, HepeaKUiiHO3aTHI KoMIUIeKcH. DIaBOHOIAN CIPUSIOTH EKOHOMHUM BUTPaTaM
acKOpOIHOBOI KHCIOTH B XMBOMY OpraHi3Mi. 3aralbHOBH3HAHOIO € 3[aTHICTH (DIIaBOHOIMIB 3MIITHIOBATH
CTIHKM KPOBOHOCHHUX CY/AHH 1 PETyIIOBaTH iX MPOHUKHICTH. JloBeneHo, mo edekT BIMBY (pIaBOHOINIB Ha
KaIliJIsIpy JOCSATa€ MaKCUMaJIbHOT IHTEHCHBHOCTI P OTHOYACHOMY BBEJICHHI aCKOPOIHOBOI KHCIIOTH.

AHani3 gaHux Ta0nwIi 2 MOKa3ye, Mo JUIs BCiX JOCTIHKEHUX 3pa3KiB STiJ apOHii BUCOKHHA piBEHBb
moITi(heHOBHUX CITONTYK 301ra€Thes 3 10cTaTHROIO C-BITAMIHHOIO aKTUBHICTIO. 3arajioM, 6araTto JOCIHiTHUKIB
BiJJ3HAYAIOTh, L]0 38 BMICTOM IOJi()eHONBHUX CIOJIYK YOPHOIUTIAHA rOpoOHHA NiepeBaXkae OLIBIIICTD 1HIIMX
JUKOPOCIUX KYJIBTYD.

3a BciMa IepepaxoBaHUMH KPHUTEPISIMH STOMA YOPHOIUIIAHOI TOPOOHMHH IMOCITAIOTh IPIOPUTETHE
MicCIle cepe]] BUCOKO BiTaMiHHMX COPTIB 1 MOBWHHI HAaHOUIBII MIMPOKO BUKOPHCTOBYBATHUCS y Xap4oBidl Ta
(hapMaIeBTUYHII TPOMUCIIOBOCTI.

BaximBoro 010XiMIYHOIO XapaKTEPUCTUKOIO ST YOPHOILTITHOT TOPOOWHM € TOCUTH BUCOKHUH BMICT
KapOTHHOIMiB. Y STO/ax YOPHOILTIAHOI TopobuHn BusABIeHO Bif 8,4 mo 14,9 mr % xapoTuHOIAIB (Tabnuis
2).

[lopiBHAHHS HaHWX TaONWI 2 TOKa3ye, MO CHHTE3 KapOTHHOIMIB (MOMEpEeIHHKIB BiTaMiHy A) y
pOcIMHAaX TPOXOJUTh MEHIN IHTEHCHBHO, HIXK acKopOiHOBoi kuciotu Ta momidenomiB. KapotwHoinm
npecTaBiIeHi B-KapOTHHOM Ta Horo i3oMepamu.

B oprani3mi moauHu BiTamiH A Bizirpae moniyHKIiOHANBHY poiib. Ilpu 10060Biit moTpedi mporo
Bitaminy 1...2 mr (2...4 Mr B-KapoTHHY) OCTaTHHO HEBEITMKOI KiTBKOCTI TUKOPOCIUX IUIOIB 1 sTin, abu
3a0e3neynTy noTpedy opraHi3My B IIUX 010JOTIYHO aKTUBHHUX PEYOBUHAX.

BucHosku.

OTpuMaHi eKCIIeprMEeHTANbHI Pe3yabTaTH CBIMYAaTh MPO Te, IO AUKOPOCHi STOIW, B TOMY YHCIHI
YOPHOIUTIIHOI TOPOOMHM, € OaraTMM NPUPOTHUM JPKEPENIOM IILIOTO KOMIUIEKCY OiOJIOTIYHO aKTHBHHX
PEUOBHH 1 MPHU pPaliOHATILHOMY BHKOPHCTaHHI 3a0€3MeuyloTh OTPUMAaHHS HOBHUX NPOMYKTIB IiJBUILEHOI
Oiomoriynoi 1iHHOCTI. CTBOpPEHHST HAa OCHOBI SriJi apoHii OiOJOTriYHO aKTUBHHX XapyuoBHX JJ00aBOK,
moi(pyHKITIOHATPHUX 1HTPENIEHTIB € HAayKOBO OOTPYHTOBAaHUM, TEXHOJOTIYHO OIUIFHUM 1 €KOHOMIYHO
BUTITHUM TIPOCKTOM, a OTPHMaHa NPOIYKIlis MaTUME IIUPOKHHA MONHUT SK Ha BHYTPIINIHBOMY, TakK i Ha
30BHIIIHBOMY PHUHKAX.

Jlireparypa

1. Bailey, L.H. The Standard Encyclopedia of Horticulture [Electronic resource] / Liberty Hyde Bailey.
— Access regime:

www.dfg.ca.gov/keepmewild/docs/gardenersguide.pdf

2. Cumaxuna [ A. UepHas cMOpOJMHA — HETPAAUIIMOHHOE pacTUTeNbHOe chiphbe / [annHa Cumaxuna,
Haranus Haymenko // [IpoaykTsl 1 uarpeauentsl. — Ned (35), anpens 2007, — C. 30-32.

3. Meronst Omoxumuveckoro wuccienoBanus pacrennii / [A.W. EpmakoB, B.B. Apacumonuu,
H.IL. Apomr u np.] / mox pen. A.W. Epmakosa. — 3-¢ m3a. — JI. : Arponpomuznat, 1987. — 430 c.

4. Buchanan, B.B. Biochemistry and Molecular Biology of Plants / B.B. Buchanan, W. Gruissem,
R.L. Jones. Rockville, MD USA : American Society of Plant Biologists, 2000. 573 p.



