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LEAVES EXTRACTS OF SELECTED CROPS
AS POTENTIAL SOURCE OF ANTIOXIDANTS

Objective — to evaluate the antioxidant potential of leaves extracts of four selected forage plants in conditions of M.M. Gryshko
National Botanical Garden of the NAS of Ukraine.

Material and methods. In this study used dried raw of Brassica campestris L. f. annua D.C., cv. Chanita (Brassicaceae Burnett),
Desmodium canadensis D.C. (Fabaceae Lindl.), Rhaponticum carthamoides (Willd.) lljin. (Asteraceae Bercht. & J. Presl.), Sina-
pis alba L., cv. Karolina (Brassicaceae Burnett) harvested from collections of the M.M. Gryshko National Botanical Garden of
the NAS of Ukraine. 0.2 g of dried plant raw material was extracted with 20 mL of 80 % ethanol for 2 hours. The total polyphe-
nol content of extracts was measured by the method described by Singleton and Rossi (1965) using Folin—Chiocalteu reagent
and results were expressed in mg of gallic acid equivalent per one gram of dry matter (mg GAE/g). Determination of total flavo-
noids content was conducted using the modified method described in Shafii et al. (2017) and results expressed in mg quercetin
equivalent per one gram of dry matter (mg QE/g). Detection of total phenolic acids content of extracts was carried out using the
method described in Farmakopea Polska (1999) and results expressed in mg caffeic acid per one gram of dry matter (mg CAE/g).
The antioxidant activity of samples was measured using 2.2-diphenyl- I-picrylhydrazyl (DPPH method) according to Sanchez-
Moreno et al. (1998). Also, the antioxidant activity of extracts was determined by the phosphomolybdenum method described
by Prieto et al. (1999) with slight modifications. Results of these parameters expressed in mg Trolox equivalent per one gram of dry
matter (mg TE/g). Experimental data were evaluated by using Excel 2010.

Results. Total content of polyphenol compounds of investigated leaves extracts was from 32.43 to 73.58 mg GAE/g, total content
of phenolic acids — from 4.87 to 9.15 mg CAE/g, total content of flavonoids — from 10.16 to 92.61 mg QE/g. Determination
of antioxidant activity by DPPH method demonstrated results from 7.15 to 9.00 mg TE/g and by phosphomolybdenum method —
from 77.87 to 190.64 mg TE/g.

Conclusions. Investigation of ethanol leaves extracts of four forage plants identified high content of polyphenol compounds
and flavonoids what characterizes these plants as a valuable source of biologically active compounds. Obtained results can be
of interest for deep pharmacological investigations.

Key words: Brassica campestris, Desmodium canadensis, Rhaponticum carthamoides, Sinapis alba, polyphenols, flavonoids,
phenolic acids, antioxidant activity.

Biological activity of plants caused by the presence
of biologically active compounds that related to
different groups. One of the most actual and de-
manded directions in this area is identification of
antioxidant agents and antioxidant activity in plant
raw material. Plants are valuable source of natural
antioxidants due to content of different groups
of phenolic compounds [33]. The founding of
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new natural powerful but nontoxic compounds
from plants extracts have been searching [27].
Study of forage plants and their antioxidant activ-
ity is of interest of last year’s investigations [34].
Among forage plants can be highlighted following
Crops:

* Brassica campestris L. is representative of Bras-
sicaceae Burnett family. It is the most widely known
group of useful plants that includes many of food
and forage crops. Numerous studies resulted in
the antioxidant potential of raw due to the content
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of polyphenol compounds and investigated their
antimicrobial activity [2; 11]. In addition, using
of Brassicaceae plants has reduced risk of cancer
illness [6; 12];

* Desmodium canadensis D.C. belongs to Faba-
ceae Lindl. family. Plants of this species are a rich
source of phytochemicals such as phenolic com-
pounds, saponins, triterpenic steroids, alkaloids,
complex biologically active compounds in the vol-
atile oil. Plant raw of different Desmodium species
demonstrated antileishmanial, immunomodula-
tory, antioxidant, antiulcer, cardio-protective, an-
tidiabetic, antiviral, anticonvulsant, hepatoprotec-
tive activities [1; 3; 9; 10];

* Rhaponticum carthamoides (Willd.) Iljin. is
a perennial plant belonging to Asteraceae Bercht.
& J. Presl., roots and leaves of which accumulated
biologically active compounds that used in folk
and traditional medicine. Plant extracts demon-
strated antioxidant activity and no mutagenic ef-
fect [4; 25];

* Extracts of Sinapis alba L. (Brassicaceae) de-
monstrated the high antiproliferative, antioxidant
and good antimicrobial activities. This plant con-
tains the glucosinolates (sinalbin) that well ac-
cepted by the food industry. Finish compounds
obtained during sanalbin conversion by endoge-
nous myrosinase are responsible for mustard fla-
vor [6; 23; 34].

Objective — to evaluate the antioxidant poten-
tial of leaves extracts of selected forage plants in
conditions of M.M. Gryshko National Botanical
Garden of the NAS of Ukraine.

Material and methods
Plant materials

In this work used dried leaves raw of selected crops:
Brassica campestris L. f. annua D.C., cv. Chanita,
Desmodium canadensis D.C., Rhaponticum cart-
hamoides (Willd.) lljin., Sinapis alba L. from col-
lections of the M.M. Gryshko National Botanical
Garden of the NAS of Ukraine.

Chemicals

All chemicals were analytical grade and were
purchased from Reachem (Slovakia) and Sigma
Aldrich (USA).
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Sample preparation

0.2 g of dried plant raw material was extracted with
20 ml of 80 % ethanol for 2 hours. After centrifu-
gation at 4000 g (Rotofix 32 A, Hettich, Germany)
for 10 min, the supernatant was used for the next
measurements: antioxidant activity, polyphenols,
and flavonoids.

Total polyphenol content

Total polyphenol content (TPC) of extracts was
measured by the method of Singleton and Rossi
(1965) using Folin—Chiocalteu reagent [24].
0.1 ml of each sample extract was mixed with
0.1 ml of the Folin—Chiocalteu reagent, 1 ml of
20 % (w/v) sodium carbonate and 8.8 ml of dis-
tilled water. After 30 min in darkness, the absorb-
ance at 700 nm was measured using the spectro-
photometer Jenway (6405 UV/Vis, England). Gal-
lic acid (25—250 mg/L; R>=0.996) was used as
the standard and the results were expressed in
mg/g gallic acid equivalents.

Total flavonoid content

Determination of total flavonoids content (TFC)
was conducted using the modified method de-
scribed in Shafii et al. (2017) [21]. 0.5 ml of sam-
ple extract was mixed with 0.1 ml of 10 % (w/v)
ethanolic solution of aluminum chloride, 0.1 ml
of 1 M sodium acetate and 4.3 ml of distilled wa-
ter. After 30 min in darkness the absorbance at
415 nm was measured using the spectrophotome-
ter Jenway (6405 UV/Vis, England). Quercetin
(0.01—0.5mg/L; R?=0.997) was used as the stand-
ard and the results were expressed in mg/g querce-
tin equivalents.

Total phenolic acid content

Determination total phenolic acids content (TPA)
of extracts was carried out using the method de-
scribed in Farmakopea Polska (1999) [8]. 0.5 ml
of sample extract was mixed with 0.5 ml of 0.5 M
hydrochloric acid, 0.5 ml Arnova reagent, 0.5 ml
of 1 M sodium hydroxide (w/v) and 0.5 ml of dis-
tilled water. Absorbance at 490 nm was measured us-
ing the spectrophotometer Jenway (6405 UV/Vis,
England). Caffeic acid (1—200 mg/L, R*>=0.999)
was used as a standard and the results were ex-
pressed in mg/g caffeic acid equivalents.
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Antioxidant activity by DPPH method

The radical scavenging activity of samples was meas-
ured using 2.2-diphenyl-1-picrylhydrazyl (DPPH)
according to Sanchez-Moreno et al., 1998 [20].
The extracts (0.5 ml) were mixed with 3.6 ml of
radical solution (0.025 g of DPPH in 100 ml etha-
nol). The absorbance of the sample extract was
determined using the spectrophotometer Jenway
(6405 UV/Vis, England) at 515 nm. Trolox (6-hyd-
roxy-2,5,7,8-tetramethylchroman-2-carboxylic
acid) (10—100 mg/L; R>=0.988) was used as the
standard and the results were expressed in mg/g
Trolox equivalents.

Antioxidant activity by phosphomolybdenum method

Antioxidant activity of extracts was determined by
the phosphomolybdenum method of Prieto et al.
(1999) with slight modifications [16]. The mixture of
sample (1 ml), monopotassium phosphate (2.8 ml,
0.1 M), sulfuric acid (6 ml, 1 M), ammonium
heptamolybdate (0.4 ml, 0.1 M) and distilled wa-
ter (0.8 ml) incubated at 90 °C for 120 min, then
rapidly cooled and detected by monitoring ab-

sorbance at 700 nm using the spectrophotometer
Jenway (6405 UV/Vis, England). Trolox (10—
1000 mg/L; R*=0.998) was used as the standard
and the results were expressed in mg/g Trolox
equivalents.

Experimental data were evaluated by using Excel
2010. Data were analyzed with ANOVA test and
differences between means were compared through
the Tukey-Kramer test (o = 0.05); significance le-
vel at p < 0.05. Mean values of three replicates and
standard deviation are given in Tables 1, 2.

Results and discussions

Last time study of antioxidant potential of plant
raw due to the content of polyphenol compounds
is a very discussed branch of modern biology [13].
In M.M. Gryshko National Botanical Garden has
carried out complex investigations including the
biochemical study of different groups of plants,
among which forage, medicinal, energetic, aro-
matic, wild, etc. [17; 18; 28—30; 32]. Our previ-
ous data showed that plants from different families
characterized by different values of DPPH scav-

Table 1. The total content of polyphenol compounds, phenolic acids, and flavonoids in leaves extracts of selected crops

Samples Polyphenol compounds, mg Phenolic acids, mg Flavonoids, mg

GAE/g (DW) CAE/g (DW) QE/g (DW)
Brassica campestris, cv. Chanita 41.69 £ 0.62° 4.87 £0.27¢ 28.37 £ 1.10°
Desmodium canadensis 71.43 £ 1.50° 8.70 £ 0.07* 61.05 £ 1.80°
Rhaponticum carthamoides 32.43 £ 0.28¢ 6.75 £ 0.50° 10.16 £ 0.19°
Sinapis alba 73.58 +£5.83* 9.15+0.19* 62.91 £ 0.442

N o t e: GAE — gallic acid equivalent; CAE — caffeic acid equivalent; QE — quercetin equivalent; DW — dry weight;
means in columns followed by different letters are different at p = 0.05.

Table 2. Antioxidant activity of leaves extracts of selected crops

Samples

AA by phosphomolybdenum method, mg

AA by DPPH-method, mg TE/g (DW)

TE/g (DW)
Brassica campestris, cv. Chanita 91.94 +3.12° 8.17 £ 0.06°
Desmodium canadensis 190.64 + 4.032 8.29 £ 0.16°
Rhaponticum carthamoides 77.87 + 6.43¢ 9.00 £ 0.05*
Sinapis alba 148.43 £ 2.03® 7.15£0.10®

N o t e: AA — antioxidant activity; TE — Trolox equivalent; DW — dry weight; means in columns followed by different

letters are different at p = 0.05.
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enging activity depending on raw (leaves, stems,
flowers, inflorescences, seeds, roots, etc.) [31].
Leaves, as well as flowers, had the most antioxi-
dant capacity among other organs of plants as
showed some studies [22].

Phenolic compounds it’s a very large group of
phytochemicals that correlated often with anti-
oxidant activity of plant extracts [7]. As demon-
strated in Table 1, the content of polyphenol com-
pounds was of 32.43—73.58 mg GAE/g. According
to Ayoola et al. (2018), the content of polyphenols
in stems and leaves of Desmodium abscendens was
10 and 24 mg GAE/g, respectively [1]. Study of
another species D. gyrans showed that phenolic
compounds determined in the acetone, methanol
and water extracts whereas in petroleum ether,
toluene, chloroform, ethyl acetate extracts didn’t
determine it [33].

In this study, the highest content of polyphenol
compounds found for Sinapis alba ethanol ex-
tracts. Investigations of Thangi et al. (2016) re-
sulted that seed extracts of S. a/lba demonstrated
content of polyphenols of 8§ mg GAE/g [26]. Con-
tent of polyphenols in Rhaponticum carthamoides
extracts obtained by Miliauskas et al. (2004) was
2.4 times less (13.3 mg GAE/g) comparing with
our results. Content of flavonoids in this study was
10.16 mg Rutin equivalent/g [15].

Content of phenolic acids of investigated plants
determined from 4.87 to 9.15 mg CAE/g. Phe-
nolic acids are widespread phenolic compounds
in plant organism that perform different impor-
tant functions (as defense molecules, chemo-at-
tractants, concentration-dependent root growth
inhibition, a stimulator of indole acetic acid, al-
ternative source of carbon for some diazotrophs,
etc.) depending on plant species [14].

Also, we found that the content of flavonoids
was from 28.37 to 62.91 mg QE/g among investi-
gated leaves extracts.

We determined the antioxidant capacity of eth-
anol leaves extracts by both phosphomolybdenum
and DPPH methods (Table 2). We found that
antioxidant activity by phosphomolybdenum
method was from 77.87 to 190.64 mg TE/g and by
DPPH method from — 7.15 to 9.00 mg TE/g of
DW.
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Antioxidant activity determination by different
methods in extracts of Rh. carthamoides, as re-
ported Biskup and Lojkowska (2009), using of
phosphomolybdenum method identified more ac-
tivity than others but the most interesting were
chloroform extracts [4]. Also, the antioxidant ac-
tivity of investigated extracts depended on plants
origin [5].

Thangi et al. (2016) found a positive correlation
between the content of phenolic compounds and
antioxidant activity in Sinapis alba extracts [26].
In addition, leaves of representatives of Brassica-
ceae characterized not antioxidant potential only
but have anticancer activity also [19].

Conclusions

Summarizing obtained data, it should be noticed
that leaves extracts of forage plants Brassica cam-
pestris L. f. annua D.C., cv. Chanita, Desmodium
canadensis D.C., Rhaponticum carthamoides (Wil-
1d.) Iljin., Sinapis alba L. from the M.M. Gryshko
National Botanical Garden of the NAS of Ukraine
had high values of antioxidant activity by two dif-
ferent methods. The highest content of phenolic
compounds had extracts of plants D. canadensis
and S. alba. Evidently, that leaves of investigated
plants can be a valuable source of antioxidants and
obtained data can be used in further pharmaco-
logical investigations.
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EKCTPAKTHM JTUCTKIB JEAKHX
KVJIBTYPHUX POCJIMH K MOTEHLINHE
J2KEPEJIO AHTUOKCHUIAHTIB

MeTta — OLIiHUTYU AHTUOKCUAAHTHUI TOTEHiaJ JIUCT-
KOBUX €KCTPAKTiB YOTMPHOX KOPMOBUX POCIMH B YMOBax
HauionanpHoro 6otaniyHoro cany iMmeHi M.M. Tpuinka
HAH Yxkpaiuu.

Marepian Ta meToau. BukoprcToByBaiu cyxy pocianH-
Hy cupoBUHY Brassica campestris L. f. annua D.C., cv. Cha-
nita (Brassicaceae Burnett), Desmodium canadensis D.C.
(Fabaceae Lindl.), Rhaponticum carthamoides (Willd.) Iljin.
(Asteraceae Bercht. & J. Presl.), Sinapis alba L., cv. Karo-
lina (Brassicaceae Burnett), 3i0paHy B Kosnekuisix Hario-
HaJIbHOTO OoTaHiyHoro cany iMmeHi M.M. Ipuimika HAH
VYkpainu. 0,2 T cyxoi pOCTUHHOI CHPOBUHU €KCTParyBain
B 20 Mt 80 % eTaHoNy MPOTSITOM 2 rofl. 3arajibHUi BMiCT
nostiheHOIiB B €KCTPaKTax BU3HAYAM METOIOM, OTUCa-
HuM y Singleton Ta Rossi (1965), BUKOPHCTOBYIOUM pearcHT
®onina—Yoxkantey. Pesynsrati mpencraBieHo B MiTirpa-
Max Ha 1 T ekBiBajeHTa ranoBoi kuciaotu (Mr 'KE/r).
BusHaueHHs BMicTy (h1aBOHOIIB MPOBOAUIU METOIOM,
ornmcanuM y Shafii et al. (2017). Pe3ynbratu npencrasie-
HO B MijirpaMax Ha | I KBepLIETUH-EKBiBaJIEHTa CyXOi
Macu (mMr KE/r). BusHaueHHs1 3arajibHOTO BMICTy (he-
HOJIBHMX KWCJIOT TPOBOAWIN 32 METOIOM, OIUCAHUM Yy
Farmakopea Polska (1999). Pesynbratu mipencraBieHo y
MiJlirpamMax eKBiBaleHTa KoelHOI KUcaoTu Ha 1 T cyxoi
Mmacu (Mr KKE /r). AHTMOKCHIAaHTHY aKTUBHICTb 3pa3KiB
BUMipIoBaM 3 2,2-mubeHin- 1 -mikpuirinpaswiom (ADIIT-
MeToxn) 3rigHo i3 Sanchez-Moreno et al. (1998). Takox Bu-
3HAYaIM aHTUOKCUIAHTHY aKTUBHICTh €KCTPaKTiB (oc-
bomonibmeHoBMM MeTomoM, orcanuM y Prieto et al. (1999)
3 HE3HaYHOI Moau(ikallieto. Pe3ynsratu LMX AOCTIIKEHb
MPENCTaBICHO B MiJlirpaMax TPOJIOKC-€KBiBaJleHTa Ha 1 T
cyxoi pewoBunu (Mr TE/r). ExcriepuMeHTaIbHI qaHi orpa-
poBaHo B Excel 2010.

Pesyabratu. 3araibHMil BMicT TOJTi(heHOIBHUX Pedo-
BUH JIOCJTIIKYBaHUX JINCTKOBUX €KCTPAKTiB CTAHOBUB BiJl
32,43 mo 73,58 mr I'KE/r, 3aranbHmit BMicT (heHOJBHUX
kuciaot — Bix 4,87 no 9,15 mr KKE/1, himaBoHOiniB — Bin
10,16 mo 92,61 mr KE/r. AHTHOKCHIAaHTHA aKTUBHICTb,
BusHaueHa JPII-meTomom, craHoBmia Bim 7,15 mo
9,00 mr TE/r, a Bu3HaueHa ¢ochoMoTibIeHOBUM METO-
noMm — Bin 77,87 no 190,64 mr TE/1.
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BucHoBku. JIociKeHHs €TaHOJIbHUX €KCTPaKTiB JIUCT-
KiB YOTHPHOX KOPMOBHUX POCIHH II0KAa3aJ0 BUCOKMIA
BMICT NoTi(heHOTbHUX peYOBUH Ta (hJIABOHOIAIB, 1110 Xa-
paKTEepU3YE LI POCIUHM K LiHHE IXKepeno 0ioJIoriyHo
aKTUBHUX pe4oBUH. OTpHUMaHi pe3yJbTaTi MOXYTb CTa-
HOBUTM iHTepec g MNOrauMbiaeHuX (apMaKoJOTiYHUX
TOCTiIXKEHb.

KimouoBi ciioBa: Brassica campestris, Desmodium canaden-
sis, Rhaponticum carthamoides, Sinapis alba, nonicdeHonu,
(aaBoHOINU, (DEHOJIbHI KUCJIOTH, aHTUOKCHUIAHTHA aK-
TUBHICTb.

E.H. Bepeyn !, I.b. Paxmemog !, O.B. lllumanckas ',
B.B. Quwenko ', B. Heanuwosa ?, 5. bpundsa ?

! HartmoHastbHBIN G0TAHMYECKWIA Cajl
umeHu H.H. Ipumiko HAH Ykpaunnsl,
YkpauHa, r. Kues

2 CiioBalKuii arpapHbiil yHuBepcuteT B Hurpe,
Crnosaiikas Pecniy6iuka, r. Hutpa

OKCTPAKTLI JIMCTBHEB

HEKOTOPBLIX KYJIETYPHBIX PACTEHUN
KAK ITOTEHLIHMAJIbHHU UICTOYHUK
AHTUOKCHUIAHTOB

Ileab — OlEHUTh AHTUOKCUIAHTHBINA TOTEHIIA JIMCTOBBIX
9KCTPAKTOB YEThIPEX KOPMOBBIX pacTeHUI B ycmoBusix Ha-
LIMOHAJILHOTo GoTaHuyeckoro caga uMmeHu H.H. Ipuiiko
HAH Ykpaunsl.

Marepuan u Metoabl. VICITonb30Bai Cyxoe pacTUTE b~
Hoe cbIpbe Brassica campestris L. f. annua D.C., cv. Chanita
(Brassicaceae Burnett), Desmodium canadensis D.C. (Faba-
ceae Lindl.), Rhaponticum carthamoides (Willd.) Iljin. (As-
teraceae Bercht. & J. Presl.), Sinapis alba L., cv. Karolina
(Brassicaceae Burnett), coopanHoe B Kojuiekuusix Ha-
LIMOHATBHOTO 60TaHMYecKoro cana uMenu H.H. Tpuiko
HAH Ykpaussl. 0,2 T cyXoro pacTUTEJIbHOTO ChIPbsI 9KC-
tparupoBanu B 20 My 80 % staHona B TeueHue 2 4. O6Iee
comepxaHue MOJUMEHOJIOB B 3KCTPAKTaX ONPEACISUIN
METOIIOM, onrcaHHbIM y Singleton u Rossi (1965), ¢ pea-
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renToM ®onnHa—Yokanrey. Pe3yabratel peacTaBieHb
B MIJLIUTpaMMax Ha | T 3KBHBaJIeHTa TaJUIOBOM KUCIOThI
(mr 'KB/r). OnpeneneHue conepxaHus (haBOHOMIOB
MPOBOAWIM METOIOM, onmrcaHHbIM Yy Shafii et al. (2017).
PesynbraThl peacTaBieHbl B MILIUTpaMMax Ha 1 T KBep-
LIETUH-3KBUBaJIeHTa cyxoit Macchl (Mr KB/r). Onpene-
JIeHHe o0Ilero comepkaHus (HEHOJIbHBIX KHUCIOT IIPO-
BOJMJIM MO MeToay, onucaHHoMy B Farmakopea Polska
(1999). Pesyabratrhl npeacTaBieHbl B MAJUTUTpaMMaXx 3K~
BUBaJIeHTa KOeiHO# KUCIOThI Ha 1 T cyXoii Macchl (MT
KK3/r). AHTUOKCHIAHTHYIO aKTUBHOCTb 00Opa31oB U3-
Mepsi ¢ 2,2-nuden- 1 -mukpwiruapaswiom  (ADIIT-
Mmeton) o Sanchez-Moreno et al. (1998). Taxxxe onpene-
JISUTA aHTUOKCUIAHTHYIO aKTUBHOCTb 3KCTPAKTOB (hoc-
¢doMoIMOAEHOBBIM METOJIOM, OMUCAaHHBIM Prieto et al.
(1999) ¢ HezHauuTenbHOI MoauduKalueii. Pe3yabraTsl
3THUX MCCIIeA0BaHUM MTPeACTaBIeHbl B MUJUTUTPAMMaXx TPO-
JIOKC-3KBUBaJIeHTa Ha 1 r cyxoro Bemecta (Mr TO/r).
DKcnepruMeHTalbHbIe faHble 00padboTaHbl B Excel 2010.

Pesyabratbl. OOG1iee copepxkaHue MNOAMGEHOIbHbBIX
BEIECTB MCCIeI0BAHHBIX JIMCTOBBIX 3KCTPAKTOB COCTAaB-
qsuto ot 32,43 mo 73,58 mr 'KD/r1, obuiee conepxkaHue
(beHoNMBHBIX KUCTOT — OT 4,87 10 9,15 mr KKD/T, ob11iee
conepxkanue (raBoHonnoB — ot 10,16 10 92,61 mr KB/t
AHTHOKCHUIAHTHAs aKTUBHOCTL, onpeaeneHHas JPIIT-
MeTOIIOM, cocTaBiisiiia ot 7,15 10 9,00 mr THO/1, a onpene-
JneHHast ¢pochoMoanOAEeHOBBIM MeTOAOM — OT 77,87 1o
190,64 mr TO/r.

BoiBoapl. VccienoBaHus 3TaHOJIBHBIX 3KCTPAKTOB JIMC-
TbEB YEThIpEX KOPMOBBIX PACTEHMUIA ITOKA3aJI0 BBICOKOE
coiepxKaHue MoJudeHOIbHbIX BeleCTB U (hJTABOHOUIOB,
YTO XapaKTepu3yeT NaHHbIe PACTeHMSI KaK IIEHHBIA UC-
TOYHUK GMOJIOrMYECKM aKTMBHBIX BelllecTB. I1omydyeHHbIe
pe3yJIbTaThl MOTYT MPEACTABISITh UHTEPEC ISl YIITyOJIeH-
HBIX (hapMaKOJOrMYeCKIX UCCISI0BAHMUIMA.

KmoueBbie cioBa: Brassica campestris, Desmodium cana-
densis, Rhaponticum carthamoides, Sinapis alba, monmide-
HOJBI, (hr1aBOHOWBI, (DEHOTbHBIE KNUCIOThI, aHTUOKCH-
NAHTHAsI aKTUBHOCTD.
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