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ANTIRADICAL ACTIVITY OF PLANT EXTRACTS
OF GALEGA OFFICINALIS L. AND G. ORIENTALIS LAM.

Objective — to estimate the antiradical scavenging ability of extracts of plants of Galega officinalis L. and G. orientalis Lam.,
depending on phase of growing in the conditions of M. M. Gryshko National Botanical Garden of the NAS of Ukraine (NBG).

Material and methods. Plant material of this investigation was two species of Galega L. (G. officinalis and G. orientalis)
collected from experimental collection of Cultural Flora Department of NBG: GOF-SV (G. officinalis, spring vegetation), GOF-B
(G. officinalis, budding stage), GOF-F (G. officinalis, flowering stage), GOF-SR (G. officinalis, seed ripening stage), GOR-SV
(G. orientalis, spring vegetation), GOR-B (G. orientalis, budding stage), GOR-F (G. orientalis, flowering stage), GOR-SR
(G. orientalis, seed ripening stage). The antiradical activity of methanol, ethanol and aqueous extracts, based on the discoloration
reaction on the solution of DPPH (2,2-diphenyl- I-picrylhydrazyl free radical), was determined by spectrophotometric method
according to Brandt-Williams et al. Biochemical preparation and analyze was carried out in the Institute of Biodiversity
Conservation and Biosafety, the Slovak University of Agriculture in Nitra (Slovak Republic) and NBG. The total content
of tannins was determined by titrimetric method according to Krischenko (water extracts with indigo carmine were titrated
by permanganate solution).

Results. We determined that methanol extracts of Galega officinalis plants had antiradical activity in range from 19.39 %
(GOF-B) to 95.18 % (GOF-SR), ethanol extracts — from 11.24 % (GOF-B) to 92.87 % (GOF-F), and water extracts — from
28.64 % (GOF-SR) to 74.63 % (GOF-F). Methanol extracts of Galega orientalis plants had antiradical activity from 20.20 %
(GOR-SR) to 91.72 % (GOR-B), ethanol extracts — from 11.74 % (GOR-SR) to 84.74 % (GOR-F), and water extracts — from
22.90 % (GOR-SV) to 77.72 % (GOR-F). The total content of tannins for G. officinalis was in range of 1.22 to 4.17 % and for
G. orientalis — from 1.55 to 4.42 % during vegetation.

Conclusions. Plant raw material of two Galega L. species is potential source of antioxidants. During vegetation antiradical activity
of plant extracts of Galega officinalis exhibited 11.24—95.18 % and Galega orientalis — 11.74—91.72 % depending on extract and

phase of growing in conditions of NBG. Generative organs such as flowers and fruits had less content of tannins than vegetative.

Key words: Galega, antioxidant activity, 2,2-diphenyl-1-picrylhydrazyl (DPPH), tannins.

Plants have played a major role in the introduc-
tion of new antioxidant and therapeutic agents
[24]. Species of Galega L. now are widely recom-
mended plants administered for production of
first-line antidiabetic drugs, which is safe and ef-
ficient in the treatment of diabetes and usually
does not induce hypoglycemia such as Metformin
[1, 8, 10, 15, 27, 28]. As reported Shojaee et al.
(2015) G. officinalis L. extracts possess com-
pounds with hypoglycemia and weight-reducing
potential [12, 18]. Karakas et al. (2012) resulted
that this plant has been used for treatment of the
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plague, malignant fevers, and parasitic infec-
tion [17]. According to Leporatti and Ivancheva
(2003), aerial parts of G. officinalis use in tradi-
tional medicine of Bulgaria and Italy for treat-
ment of hypoglycemia and for increasing milk
secretion [19].

Also, G. officinalis is used as an ornamental
plant and occurs as a weed [29]. These plants con-
tain vasicine and a poisonous alkaloid known as
galegin. Plant extracts were tested against gram-
positive and gram-negative bacteria and the anti-
bacterial effect was shown [17]. Also, an antimi-
crobial activity of G. officinalis was described and
found that extracts against bacteria was more ef-
fective than against fungus [21].

ISSN 1605-6574. Inmpodykuis pocaun, 2018, No 2



Antiradical activity of plant extracts of Galega officinalis L. and G. orientalis Lam.

Kiselova et al. (2006) reported, that G. officinalis
plant extracts have strong correlation between con-
tent of polyphenols and antioxidant activity [11].

Galega orientalis Lam. is very persistent with a
high yielding ability that makes focus on study of
this plant as plant raw material for energy and fod-
der production [7, 13].

The antioxidant properties of cultivated plants
are usually well recognized. There is, however,
little data about antioxidant activity of Galega
species. Therefore further studies must be car-
ried out.

Material and methods

Plant material was collected from experimental collec-
tion of Cultural Flora Department of M.M. Grysh-
ko National Botanical Garden of the NAS of Uk-
raine (NBGQG). It was selected plants of two species
of Galega — G. officinalis and G. orientalis. In this
report has used abbreviation: GOF-SV (G. offi-
cinalis, spring vegetation), GOF-B (G. officinalis,
budding stage), GOF-F (G. officinalis, flower-
ing stage), GOF-SR (G. officinalis, seed ripening
stage), GOR-SV (G. orientalis, spring vegetation),
GOR-B (G. orientalis, budding stage), GOR-F
(G. orientalis, flowering stage), GOR-SR (G. orien-
talis, seed ripening stage).

Preparation of plant raw material and determi-
nation of tannins content was done in the labora-
tory of Cultural Flora Department of NBG. De-
termination of antiradical activity of plant extracts
were conducted in the Institute of Biodiversity
Conservation and Biosafety, the Slovak University
of Agriculture in Nitra (Slovak Republic). To deter-
mine antioxidant activity of extracts was investi-
gated dried above-ground part of plants. Antiradical
activity of the methanolic, ethanolic and aqueous
extracts was carried out according to Brand-Wil-
liams et al. (1995) against DPPH radical (2.2-di-
phenyl-1-picrylhydrazyl) [9]. This method based
on the reaction of radical discolouration (colour of
the radical solution is purple). The procedure of
determination of optical density measured with spec-
trophotometer Genesis-20 at wavelength 515 nm.
Dry mass (1 g) of investigated plants mixed with 25 ml
of solvent. Extraction was carried out with metha-
nol and water during 12 hours with constant stir-
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ring on a shaker. 0.1 ml of antioxidant solution
was added to 3.9 ml of methanol DPPH-solution
(25 mg of radical per 100 ml of methanol with fur-
ther dilution). The optical density of the solution
was measured after adding sample immediately
and after 10 min of incubation in the dark. Obtained
results were calculated in percentage by using
the formula
(A;—A,):A, 100

(A, — absorbance of the control solution (contain-
ing only DPPH *); A,/ — absorbance in the pres-
ence of the plant extract in DPPH ¢ solution).

The total content of tannins was determined by
titrimetric method according to Krischenko (1983)
[3]. The samples (5 g of fresh plant raw material)
were mixed with distilled water (volume of flask
100 ml) and boiled 2 hours at the 70 °C. The su-
pernatant was analyzed by adding 10 ml of the
sample and 25 ml of indigo carmine to a 1 liter
flask and then adding 750 ml of water with follow-
ing titration against the permanganate solution
(0.1 N).

Data presented as the mean * standard devia-
tion for triplicate determinations and given in
Table 1—3. Experimental data were evaluated us-
ing Excel 2010.

Results and discussions

Medicinal plants synthesize antioxidant com-
pounds as secondary products [1, 4, 6, 22]. Plan
raw material of investigated plants is rich source of
biologically active compounds such as ascorbic
acid, lipids, carotene, tannins that makes above-
ground part of Galega species potentially rich plant
raw material with high level of antioxidant activity.
Our previous biochemical investigations showed
high content of ascorbic acid in the above-ground
part of G. officinalis (595.12 mg%), G. orientalis
(436.70 mg%). Carotene content was 2.07 mg%
and 1.49 mg% respectively [2]. Also, Shymanska
et al. (2017) found that content of carotenoids for
G. officinalis was from 0.57 to 0.88 mg-g-' and for
G. orientalis — from 0.31 to 1.05 mg-g™' (per fresh
mass) [26].

There is great number of methods for determi-
nation of antioxidant capacity of plant raw mate-
rial based on different principles. One of the most
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widely-used procedures for measurements of anti- Antiradical activity of extracts exhibit the accu-
oxidant capacity is DPPH. This method is rapid, mulation of a group of compounds that react with
simple, accurate and inexpensive assay for meas- DPPH radical and change the color of radical so-
uring the ability of different compounds to act as lution (from purple to yellow or green depending
free radical scavengers or hydrogen donor [20]. on investigated extracts ). Results of the antiradical

Table 1. Antiradical activity of plant extracts of Galega officinalis L. depending on phase of growing and parts of plants, %

Sample Part of plant Methanol extract Ethanol extract | ‘Water extract
GOF-SV All above-ground part 52.04 £2.19 23.62 £ 1.44 38.57 £ 1.65
GOF-B Buds 85.50 £ 0.52 40.05 £ 1.18 71.06 £ 3.46
GOF-B Leaves 70.43 £ 3.36 42.55+0.98 66.79 £ 0.72
GOF-B Stems 19.39 +1.13 11.24 £ 0.80 29.31 £2.94
GOF-F Flowers 92.26 + 0.68 92.87 £1.03 74.63 + 0.83
GOF-F Leaves 88.25£2.83 77.29 £ 1.36 55.33£3.48
GOF-F Stems 19.54 +1.12 20.83 £ 0.50 30.76 £ 0.73
GOF-SR Fruits 95.18 £ 1.54 53.08 £2.82 43.80 +2.26
GOF-SR Leaves 79.72 £ 3.59 62.03 + 3.01 54.63 £ 0.67
GOF-SR Stems 26.03 £ 1.05 18.80 £ 1.33 28.61 £ 1.30

Table 2. Antiradical activity of plant extracts of Galega orientalis Lam. depending on phase of growing and parts of plants, %

Sample Part of plant Methanol extract Ethanol extract Water extract
GOR-SV All above-ground part 53.96 £ 1.66 19.07 £ 2.14 22.90 £2.44
GOR-B Buds 91.72 £ 0.21 58.44 £7.26 50.38 £ 1.37
GOR-B Leaves 85.41 £2.06 43.33 £ 1.55 50.22 +£2.87
GOR-B Stems 23.69 + 1.92 12.59 £1.25 31.00 £ 1.52
GOR-F Flowers 90.88 + 0.56 84.78 £ 2.66 77.72 £4.58
GOR-F Leaves 87.72 £ 2.08 37.74 £ 3.15 48.33 + 3.06
GOR-F Stems 23.77 £ 1.81 15.59 £0.82 28.40 = 1.81
GOR-SR Fruits 90.60 £ 2.63 20.66 £ 1.43 59.72 £2.43
GOR-SR Leaves 41.78 £2.95 22.93+242 44.65 + 0.86
GOR-SR Stems 20.20 £ 0.90 11.74 £ 0.62 24.33 = 1.56

Table 3. Total content of tannins in water extracts of Galega L. species depending on phase of growing
and parts of plants, %

Sample Part of plant Tannins Sample Part of plant Tannins
GOF-SV  All above-ground part 2.56 +0.29 GOR-SV All above-ground part 1.77 £ 0.21
GOF-B Buds 2.89 £ 0.04 GOR-B Buds 2.44+0.13
GOF-B Leaves 3.23+0.15 GOR-B Leaves 3.94 £0.22
GOF-B Stems 1.54+0.14 GOR-B Stems 1.87 £0.11
GOF-F Flowers 2.06+0.11 GOR-F Flowers 1.55+0.06
GOF-F Leaves 4.17+0.23 GOR-F Leaves 3.56+0.18
GOF-F Stems 1.78 £ 0.13 GOR-F Stems 2.23£0.16
GOF-SR Fruits 1.22 £ 0.09 GOR-SR Fruits 1.94 £ 0.07
GOF-SR Leaves 4.89 +0.32 GOR-SR Leaves 442+0.15
GOF-SR Stems 2.23+0.11 GOR-SR Stems 1.73 £ 0.05
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activity of plant extracts of two species of Galega
are reported in Table 1 and 2.

Previous data, obtained by Tusevski et al.
(2014), showed a high antioxidant potential of
G. officinale plant extracts due to content of phe-
nolic compounds [22].

Methanol extracts of G. officinale plants exhib-
ited antiradical scavenging from 19.39 % (GOF-B,
stems) to 95.18 % (GOF-SR, fruits) during veg-
etation (Table 1). Ethanol extracts showed anti-
radical activity from 11.24 % (GOF-B, stems) to
92.87 % (GOF-F, flowers). Antiradical activity of
water extracts was of 28.61 % (GOF-SR, stems)
to 74.63 % (GOF-F, flowers).

Methanol extracts of G. orientalis plants exhib-
ited antiradical scavenging from 20.20 % (GOR-
SR, stems) t0 91.72 % (GOR-B, buds) during veg-
etation (Table 2). Ethanol extracts showed anti-
radical activity from 11.74 % (GOR-SR, stems) to
84.78 % (GOR-F, flowers). Antiradical activity of
water extracts was from 22.90 % (GOR-SV, all
plant) to 77.72 % (GOR-F, flowers).

Also, we determined the content of total tan-
nins in the water extracts of investigated plants
(Table 3). Tannins are naturally occurring poly-
phenols produced by plants via secondary meta-
bolic processes. Their ability to bind proteins, pig-
ments, and complex metallic ions, together with
their flavouring effect are the basis for their exten-
sive use as additives in the food industry [25]. Tan-
nins don’t function solely as primary antioxidants
but as secondary antioxidants [5]. According to
last study in this branch, it was found correlation
between antioxidant activity and compounds of
phenolic nature [23].

As presented in Table 3, the total content of
tannins noticed in the leaves depending on phase
of plant growing. Generative organs such as flow-
ers and fruits had less content of tannins than
vegetative: G. officinalis — from 1.22 to 2.89 %
(generative), from 1.54 to 4.89 (vegetative); G. ori-
entalis — from 1.55 to 2.44 % (generative), from
1.73 to 4.42 (vegetative).

Conclusions

Thus, this study was shown that plant raw material
of the genus Galega is potential source of antioxi-
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dants. The antiradical activity of plant extracts
of G. officinalis was minimal in stems in the period
of budding (11.24 %) and maximal — in fruits in
the fruitage period (95.18 %) depending on extract.
The same sign for G. orientalis plants was minimal
in stem in the seed ripening period (11.74 %) and
maximal — in buds in the budding period (91.72 %)
depending on extract. The high antiradical activity
identified in methanol and ethanol extracts (up to
90 %). The content of tannins for G. officinalis was
in range of 1.22 to 4.17 % and for G. orientalis —
from 1.55 to 4.42 % during vegetation.
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' HamioHanbHuit 6oTaHiyHMit can imeHi M.M. Ipuika
HAH Ykpaiuu, Ykpaina, m. Kuis

2 CnoBallbKuUii arpapHuii yHiBepcuteT B Hitpi,
dakynsTeT Arpo06ioJiorii Ta XapuoBHMX pecypciB,
IHcTUTYT 30epekeHHs 0iOpi3HOMAHITTS
Ta GiosoriyHoi 6e3neku, CrnoBatibka Pecrryomika, Hitpa

AHTUPAINKAJIIBHA AKTUBHICTb
POCIIMHHUX EKCTPAKTIB GALEGA
OFFICINALIS L. TAG. ORIENTALIS LAM.

Mera — [OCHIOIWTU aHTUPAOUKAIbHY Oil0 €KCTPAKTiB
pocivH Galega officinalis L. Ta G. orientalis Lam. 3aj1eXXHO
Bim a3y po3BUTKY B yMoBax HalrioHalbHOro 60TaHiYHO-
ro camy imeHi M.M. Ipumka HAH Yxpainu (HBC).
Marepiaa Ta metomi. PocivHHUIT MaTepia T1OCTiIKeH-
Hs — 1Ba Buny pony Galega L. (G. officinalis Ta G. orientalis),
3i0paHi 3 eKCrepUMeHTaATbHOI KOJIEKIIil BiIIiTy KyJIBTYpHOI
dmopu HBC: GOF-SV (G. officinalis, BecHsiHe BinpocTaHHsI),
GOF-B (G. officinalis, 6yronizauist), GOF-F (G. officinalis,
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uBiTiHHs), GOF-SR (G. officinalis, no3piBaHHs HaciHHs),
GOR-SV (G. orientalis, BecHsiHe BinpoctaHHs), GOR-B
(G. orientalis, 6ytonizauisi), GOR-F (G. orientalis, upitiHHs),
GOR-SR (G. orientalis, no3piBaHHSI HaCiHHS). AHTUpaIU-
KaJIbHy aKTMBHICTb METAHOJIbHUX, €TAHOJbHMX Ta BOTHMX
eKCTpaKTiB, sIKa IPYHTYETbCS Ha peaklii 3HeOapBIeHHS
po3uuny ADIIT (2,2-audeHin- 1 -miKpuiriapa3ui BUIbHMIA
panvkan), BU3HAYaId CHEKTPOMOTOMETPUUYHUM METOIOM
3a W. Brandt-Williams et al. bioximMiuyHuii aHai3 nmpoBe-
neHo B IHcTUTyTI 30epekeHHsT 0iopi3HOMAaHITTS Ta 0ioJ0-
riunoi 6e3neky CoBalbKOro arpapHOro yHiBepCUTETY B
Hirpi (CnoBaupka Pecry6nika) Ta HBC. 3aranbHuii B7MicT
QyOMJIBHMX PEYOBUH BU3HAYEHO METOJIOM TUTPYBaHHS 3a
B.I1. KpuiieHKoM (BOAHI €KCTpPaKTH 3 iHIUTOKApMiHOM
TUTPYBaIX PO3YMHOM ITePMaHTaHATY).

Pesynsratu. BuzHaueHo, 1110 METaHOJIbHI €KCTPAKTU
pociuH Galega officinalis BUSBNSUIM aHTUPAIUKAIbHY aK-
TuBHicTb Bin 19,39 % (GOF-B) no 95,18 % (GOF-SR), eta-
HoJbHI ekcTpakty — Bin 11,24 % (GOF-B) mo 92,87 %
(GOF-F), BonHi ekcrpaktu — Bin 28,64 % (GOF-SR) no
74,63 % (GOF-F), MetaHobHi eKCTpakTy pociuH Galega
orientalis — Bin 20,20 % (GOR-SR) no 91,72 % (GOR-B),
eTaHOJIbHI eKcTpakTh — Bid 11,74 % (GOR-SR) no 84,74 %
(GOR-F), BonHi exctpaktt — Binm 22,90 % (GOR-SV) 1o
77,72 % (GOR-F). 3aranpHuii BMICT IyOWJIbHUX PEYOBUH
s G. officinalis cranoBus Bin 1,22 no 4,17 %, mist G. orien-
talis — Bin 1,55 no 4,42 % npoTsiroM BereTailii.

Bucnosku. PociiHHa cupoBrHa ABOX BUAiB pony Ga-
lega — noTeH11iiiHe 1Kepeno aHTMOKCUAAHTiB. [TpoTsirom
BereTallii pocIuMHHI eKcTpakTu Galega officinalis BUusiBnsi-
JIM aHTUpaIUKaJIbHY aKTUBHIcTh Bin 11,24 mo 95,18 %,
Galega orientalis — Bin 11,74 n0 91,72 % 3a1exHo Bil eKc-
TpakTy Ta ¢a3u po3BuTtky B ymoBax HBC. [eHepatuBHi
OpraHu XapakTepU3yBaJuCs HWXYUM BMICTOM AyOWIb-
HUX PEYOBUH, HiXX BereTaTUBHI.

Kimouogi ciioBa: Galega, aHTHOKCUIAHTHA aKTUBHICTb, 2,2-1T1-
denin-1-mikpunrigpasun (JAPIIT), nyOnabHi pedoBHHU.

O.B. lllumanckas’, I.b. Paxmemos ',
E.H. Bepeyn ', 5. bpunosa?

' HaronasbHbI# 0oTaHnyeckui can uvenu H.H. Ipuiko
HAH Yxpaunsbl, YkpauHa, . Kues

2CroBallkuii arpapHblii yHusepcuteT B Hutpe,
dakynereT ArpoOMOIIOTUN U TTUIIIEBBIX PECYPCOB,
WHcTuTyT coxpaHeHust omopazHooOpa3usi
¥ OMOJIOrM4YeCcKoi Oe30ITacCHOCTH,
CrnoBankas Pecryomuka, Hutpa

AHTHUPAIUKAJIbHAA AKTUBHOCTb
PACTUTEJIbHBIX SKCTPAKTOB GALEGA
OFFICINALISL. 1 G. ORIENTALIS LAM.

Heap — uccienoBarb aHTUPAIUKAIBHOE AEHCTBUE IKC-
TpakToB pacTeHuit Galega officinalis L. v G. orientalis Lam.
B 3aBUCUMOCTH OT (Da3bl pa3BUTHs B ycioBusx Harmo-
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HaJbHOro OGotaHuuyeckoro caga umeHu H.H. Ipuiko
HAH Ykpaunst (HBC).

Marepuan u Meronpl. PacTuTeIbHBIN MaTepHUal MC-
cnepoBaHus — naBa Buna pona Galega L. (G. officinalis
G. orientalis), coOpaHHbIe U3 IKCTIEPUMEHTAIBLHOMN KOJI-
nekuuu otaena KyabrypHoii ¢uopel HBC: GOF-SV
(G. officinalis, Becennee orpactanue), GOF-B (G. offici-
nalis, oyronusauus), GOF-F (G. officinalis, uBereHue),
GOF-SR (G. officinalis, co3peBanue cemsaH), GOR-SV
(G. orientalis, BecenHee otpactanue), GOR-B (G. orien-
talis, oyronuzauusi), GOR-F (G. orientalis, uBerenue),
GOR-SR (G. orientalis, co3peBaHue ceMsiH). AHTUPAIU-
KaJIbHYI0 aKTUBHOCTb METAHOJIbHBIX, 3TAHOJIbHBIX U BOJI -
HBIX 9KCTPAKTOB, OCHOBAHHYIO Ha peakiuu oOecIiBe-
yuBanusi pactBopa APIIT (2,2-nudenwn-1-mukpui-
TUIpa3uil CBOOOIHBIN pafinKai), ONPenesuii CIIeKTPO-
¢doromeTpuueckuM metomgoMm 1o W. Brandt-Williams
et al. buoxumunyeckuii ananus nposeaeH B MHcTuTyTE
COXpaHeHUs1 OMopa3HOOOpa3us U GUoJornyeckou oe-
3onacHocTH CIIOBalIKOTO arpapHOro YHUBEPCHUTETa B
Hurpe (CnoBaukast Pecniy6iuka) u HBC. O6mee co-
nepXaHue TyOVITbHBIX BEIIECTB OMPEaeIsuIi METOI0M
tutpoBaHus no B.I1. Kpumienko (BomHble 3KCTPaKThI
C MHIWTOKapMUHOM TUTPOBAJIU PAcTBOPOM IEepMaH-
raHara).
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Pe3yabrarbl. YCTaHOBJIEHO, UTO METAHOJIbHbBIE 3KC-
TpakThl pacTeHui Galega officinalis TpoOSIBISIIN aHTUpPA-
IUKaJIbHYI0 aKkTUBHOCTH OT 19,39 % (GOF-B) 10 95,18 %
(GOF-SR), ataHonmbHbIe 3KcTpakThl — OT 11,24 % (GOF-B)
10 92,87 % (GOF-F), BomHble 3KcTpakThl — OT 28,64 %
(GOF-SR) o 74,63 % (GOF-F), MeTaHOJIbHbIE 9KCTPaK-
ThI pacteHuit Galega orientalis — ot 20,20 % (GOR-SR) no
91,72 % (GOR-B), sTaHO/IbHbIE 3KCTPaKThl — OT 11,74 %
(GOR-SR) 10 84,74 % (GOR-F), BogHbIe 3KCTPaKThl —
o1 22,90 % (GOR-SV) o 77,72 % (GOR-F). O61uee co-
JepxkaHue IyOMIbHbBIX BelecTB Wis G. officinalis cocTaBiis-
1o ot 1,22 no 4,17 %, nnsa G. orientalis — ot 1,55 no 4,42 %
B TeYEHUE BereTalliu.

BoiBoabl. PacTutennbHOE chipbe IBYX BUIOB pona Gale-
ga — TIOTeHIUAJbHbIA MCTOYHUK AaHTUOKCHUIAHTOB. B
MeproJ BereTallMu pacTUTEIbHbIC 3KCTPakThl Galega offi-
cinalis TIPOSIBISIN aHTUPAAMKAJIbHYIO aKTUBHOCTb OT
11,24 no 95,18 %, Galega orientalis — ot 11,74 10 91,72 % B
3aBUCUMOCTH OT 3KCTPAKTa ¥ (ha3bl pa3BUTHSI B YCIOBUSIX
HBC. IenepaTBHBIE OpraHbl XapaKTepU30BaJIUCh OoJiee
HM3KHUM COIepKaHUEeM TyOMIbHBIX BELICCTB, YeM Berera-
TUBHBIE.

Kimouessie ciioBa: Galega, aHTUOKCUIIAHTHAS aKTUBHOCTb,
2,2-mudennn- 1 -mukpwiruapaswi (JPIIT), nyonnbHbe
BEIECTBA.
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