Plant & Fungal Research (2025) 8 (2): 39-45
https://doi.org/10.30546/2664-5297.2025.8.2.1027

ISSN 2617-8001 (print), ISSN 2664-5297 (online)
© Institute of Botany Public Legal Entity, MSERA

Screening for antimicrobial properties in crude extracts
of Amaranthus blitum subsp. oleraceus (L.) Costea, a traditional medicinal plant

Emil N. Shukurlu!, Zarnigar B. Babayeva
Institute of Botany Public Legal Entity, Ministry of Science and
Education of the Republic of Azerbaijan, A. Abbaszade str., entr.
99, AZ1073, Baku, Azerbaijan

Sevda A. Muradova

Azerbaijan Medical University, Department of Medical
Microbiology and Immunology, S. Vurgun str. 163, AZ1078,
Baku, Azerbaijan

!Corresponding author (e-mail: geneticsster@gmail.com)

Abstract: The increasing prevalence of antibiotic
resistance and the emergence of novel pathogenic
strains emphasize the need to investigate medicinal
plants as accessible and cost-effective sources of
potential antimicrobial agents. Species of Amaranthus
have been used in traditional medicine for the treatment
of various ailments. This study aimed to assess the in
vitro antimicrobial effects of various extracts from the
aerial and underground parts of Amaranthus blitum
subsp. oleraceus. The extracts were tested for their
effects on diverse microbial populations, including
Gram-positive and Gram-negative bacteria, as well
as Candida albicans, using the disk diffusion method.
Crude ethanolic, acetonic, benzene and chloroform
extracts were dissolved in 100% DMSO, while aqueous
extracts were dissolved in distilled water to prepare stock
solutions, which were adjusted to a concentration of 75
mg/mL for subsequent analysis. The results indicated
that ethanol, acetone, and chloroform extracts from both
aerial and underground parts exhibited antibacterial
activity, particularly against Bacillus anthracoides,
while ethanolic, acetonic, benzene, and chloroform
extracts of both parts showed antifungal activity against
C. albicans. All tested aqueous extracts exhibited very
low antibacterial activity and did not show antifungal
effect against C. albicans. A. blitum subsp. oleraceus
has been cultivated as a vegetable crop for centuries in
diverse regions worldwide. The observed antibacterial
activity of its crude extracts indicates the presence of
bioactive constituents, supporting the need for further
phytochemical investigations and potential applications
in both pharmacological and agricultural fields.
Keywords: antibacterial activity, antifungal activity, disc-
diffusion, inhibition zone, microorganisms, plant extracts

INTRODUCTION
Since ancient times, humans have relied on nature to meet
essential needs, including medicinal purposes. Plants
have played a significant role in combating infectious
diseases. In the modern era, the escalating problem of
antibiotic resistance has renewed interest in plant-based
therapeutics as potential alternatives or complements
to conventional antibiotics. In 2017, the World Health
Organization, in collaboration with researchers from
the Division of Infectious Diseases at the University
of Tiibingen, Germany, applied a multicriteria decision
analysis approach to publish a list of microorganisms
with high levels of antibiotic resistance that need to
be better managed [Talebi Bezmin Abadi et al., 2019].
The antimicrobial properties of the plants are attributed
to their chemical constituents. Plants are a rich source
of antimicrobials, with over 1340 species reported to
possess antimicrobial activity and more than 30000
compounds isolated to date. Furthermore, it is estimated
that 14-28% of higher plants are medicinal, and
approximately three-quarters of bioactive plant-derived
molecules were discovered through ethnomedicinal
practices [Vaou et al., 2021]. Secondary metabolites,
including major groups such as phenolics, terpenes,
and nitrogen-containing compounds, enable plants
to interact with the surrounding biotic and abiotic
environment. At least five classes—glucosinolates,
benzoxazinoids, terpenes, aromatics, and green-leaf
volatiles—have been confirmed to function as key
regulators in plant defense [Erb, Kliebenstein, 2020].
Amaranths are among the earliest cultivated
vegetable crops, used as leafy vegetables, dye plants,
ornamentals, and grains, and also found as weeds,
in temperate, tropical and subtropical regions. The
genus Amaranthus consists of approximately 74
annual species, exhibiting considerable morphological
diversity and distinctly marked by monoecy and
dioecy. Because they perform photosynthesis via the
C4 pathway, amaranths easily adapt to challenging
environmental conditions. Previous investigations have
reported that amaranths have higher proximate nutrient
content than commonly consumed edible crops, such as
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corn (Zea mays L.), buckwheat (Fagopyrum esculentum
Moench), rye (Secale cereale L.), and rice (Oryza
sativa L.), comparable nutritive characteristics to
widely consumed vegetables, such as spinach (Spinacia
oleracea L.), and nutrient content equivalent to some
fodder crops, including maize, wheat (7riticum L.) and
barley (Hordeum vulgare L.). Moreover, amaranths are
rich in relatively rare amino acids, such as tryptophan
and lysine, which could partially replace animal protein
and enrich human diets with moderate-quality amino
acids [Jimoh et al., 2022].

Amaranthus blitum subsp. oleraceus (L.) Costea
(syn. A. lividus L.) occurs in diverse regions worldwide
and is commonly known as wild amaranth, pigweed,
purple amaranth or livid amaranth. It is used as a
traditional medicine against lung disorders in Nigeria.
The plant’s fluid extract is applied internally as an
astringent for the treatment of ulcerated mouth and
throat. It also has applications in Ayurveda (known as
Vaspaka, Marisa, etc., in Sanskrit) where is utilized
to relieve vata, cold and cough, and to control bile
secretion [Nehal et al., 2016]. 4. blitum subsp. oleraceus
is an annual, glabrous plant, 17-40 cm high, with dark-
green leaves. Fruits are ellipsoid, indehiscent, and seeds
measure 1-1.2 mm in diameter. The species is mainly
distributed in Samur-Davachi, Kur-Araz, and Lankaran
lowlands of Azerbaijan, often found along riversides
and roadsides in weedy areas [Flora of Azerbaijan,
1952]. In Azerbaijan, 11 species are found two of which
are cultivated [Asgarov, A., 2016]. The aim of this
study was to assess the antimicrobial effect of different
extracts obtained from the roots and aerial parts of 4.
blitum subsp. oleraceus on selected microorganisms.

MATERIALS AND METHODS

Plant material. The aerial and root parts of A. blitum
subsp. oleraceus were collected during the summer of
2024 from Javad village, Sabirabad district, Azerbaijan
(40°01'27.28" N, 48°26'47.16" E; 11 m below sea level).
A voucher specimen was deposited in the Herbarium of
the Institute of Botany (BAK29763), Baku, Azerbaijan
after identification according to Flora of Azerbaijan
[1961]. All collected materials were stored at room
temperature, protected from direct contact with sunlight
until further use.

Preparation of extracts. All the collected parts were
chopped into small pieces. 9.4 g of finely chopped
roots were extracted separately in a flask with different
solvents using the cold maceration method [Adunola
et al., 2015]. For this purpose, 80 mL of 96% ethanol,
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100 mL of acetone, 205 mL of distilled water, 80
mL of chloroform, and 70 mL of benzene were used.
The homogenate was filtered through filter paper and
concentrated by solvent evaporation using a rotary
evaporator. This process yielded: 30 mg of dry extract
with acetone (0.32%), 1.6 g with distilled water
(17.02%), 60 mg with chloroform (0.64%), 30 mg with
benzene (0.32%), and 370 mg with ethanol (3.94%). For
the extraction of the aerial parts, 24 g of raw material
was treated with 505 mL of 96% ethanol, 12 g with 240
mL of acetone, 18 g with 420 mL of distilled water, 220
mL of chloroform, and 200 mL of benzene. This process
yielded: 30 mg of dry extract with acetone (0.25%), 4.01
g with distilled water (22.28%), 170 mg with chloroform
(0.94%), 170 mg with benzene (0.94%), and 0.54 g with
ethanol (2.25%). The highest extract yield was obtained
with distilled water, followed by ethanol, indicating a
greater solubility of the extractable components in polar
solvents. Stock solutions were prepared by dissolving
the dry extracts at 75 mg/mL. For those obtained with
distilled water from both roots and aerial parts, 30 mg
were dissolved in 400 pL distilled water; for the extracts
obtained with other solvents, 30 mg were dissolved in
400 pL DMSO.

Antimicrobial activity. Microorganisms and growth
conditions. The following microorganisms were
chosen to assess antimicrobial activity: Staphylococcus
aureus Rosenbach, MRSA (Methicillin-resistant
Staphylococcus aureus), Escherichia coli Migula,
Klebsiella  pneumoniae  (Schroeter)  Trevisan,
Pseudomonas aeruginosa (Schréter) Migula, Bacillus
anthracoides Cohn and Candida albicans (C.-P.
Robin) Berkhout. All microbial strains were supplied
by the Department of Medicinal Microbiology and
Immunology at Azerbaijan Medical University.
Bacterial strains were cultured on Mueller Hinton agar,
while C. albicans was cultivated on Sabouraud dextrose
agar. Cultures were incubated at 37°C. For inoculum
preparation, a suspension of each test strain was adjusted
to match the visual turbidity ofa 0.5 McFarland standard.
The microbial stock suspensions were concentrated
and incubated for 24 h prior to the experiment.

In vitro antimicrobial activity of extracts. The disk
diffusion assay was used to assess the antimicrobial
activity of the different A. blitum subsp. oleraceus
extracts [Bauer et al., 1966]. A cotton swab was
employed to uniformly distribute the bacterial and
fungal inocula over the surface of the respective nutrient
media in 90-mm Petri dishes. Sterile paper disks, 6-mm
in diameter, were loaded with 7 uL of the prepared stock
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solutions and subsequently placed onto the inoculated
agar surfaces. The Petri dishes were then incubated at
37°C for 18-24 hours. The antimicrobial activity was
determined by measuring the diameters of the inhibition
zones (in mm) formed around the disks after incubation.
Negative control disks containing 7 puL of distilled
water and 100% DMSO were included to verify that the
solvents did not exert any antimicrobial effects.

RESULTS AND DISCUSSION

The present research assessed the antimicrobial potential
of A. blitum subsp. oleraceus against five bacterial
strains and one fungal strain. Table 1 illustrates the
effects of both root and aboveground part extracts
prepared using multiple solvents together with the
inhibition zone diameter caused by negative controls.
The crude ethanolic root extract of A. blitum subsp.
oleraceus exhibited inhibitory activity against all tested
microorganisms except MRSA, for which DMSO
produced a 7 mm inhibition zone. Although the crude
acetone extract of roots showed 10 mm inhibition zone
against MRSA, 11 mm inhibition zone against S. aureus,
8 mm inhibition zone against E. coli which 7 mm of
these effects were attributed to the DMSO, suggesting
that the extracts’ intrinsic antibacterial activity was
relatively weak. All extracts showed antifungal activity
against C. albicans, except the crude aqueous root
extract. With regard to the aboveground parts, the crude
acetone extract showed slightly higher activity against XK.
pneumoniae with an inhibition zone of 9 mm, compared
to 7 mm for the aqueous extract, both surpassing the
negative control of 6 mm. The strongest activity among
all strains was observed against B. anthracoides, with
the crude chloroform extract inhibiting growth by
13 mm and the ethanolic extract by 11 mm. Benzene
was used as a solvent to extract non-polar compounds
from the plant material. The crude benzene extract of
aerial parts exhibited antimicrobial activity against
B. anthracoides and C. albicans. Benzene extracts of
Combretum malabaricum (Bedd.) Sujana, Ratheesh &
Anil Kumar (syn. Quisqualis indica Blanco) have also
been reported to show antimicrobial activity against S.
aureus, P. aeruginosa, K. pneumoniae, Bacillus subtilis,
B. cereus [Bhangale, Qureshi, 2020]. All extracts, except
the crude chloroform extract, showed only minimal
activity (7 mm) against P. aeruginosa, indicating a weak
inhibitory effect. Extracts from aboveground parts,
except the aqueous extract, demonstrated antifungal
activity against C. albicans, with inhibition zones ranging
from 8 to 9 mm; the chloroform extract was the most
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effective at 9 mm. While as a negative control, DMSO is
included, further dilution could reduce potential solvent-
related effects. Overall, the crude ethanolic root extract
exhibited a broader spectrum of antimicrobial activity,
affecting a greater range of microorganisms. A similar
pattern was observed in our previous research on various
Lactuca L. species (L. serriola L., L. tatarica (L.) C.A.
Mey, L. saligna L.) [Shukurlu et al., 2022; Shukurlu,
Muradova, 2022; Shukurlu et al., 2024].

A concentration of 525 pg/disc was used in this
study to assess antimicrobial activity. Although this
concentration is relatively high, it falls within the range
of concentrations (500-2000 pg/disc) previously tested
for solvent extracts (i.e. methanol, n-hexane, ethyl
acetate, butanol, water) in disc diffusion assays [Khan et
al., 2017; Ali et al., 2017].

Previously, it was documented that methanolic
extracts of the aerial parts of 4. blitum subsp. oleraceus
showed inhibitory effects against E. coli and Salmonella
enterica serovar typhi (S. typhi Eberth) [Nehal et al.,
2016]. The methanolic extract of the aerial parts of
Amaranthus tricolor L. (red amaranth) exhibited modest
antibacterial activity against S. #phi and Listeria
monocytogenes Murray [Jahan et al., 2022]. As a polar
solvent, ethanol can efficiently extract a wide range of
both polar and nonpolar bioactive constituents such as
lipids, fatty acids, phenolic compounds, and terpenoids,
while offering the additional advantage of being safe for
pharmaceutical uses [Lee et al., 2024]. Crude extracts of
Amaranthus plants contain bioactive compounds such as
alkaloids (betacyanins and betaxanthins), polyphenols
(flavonoids, steroids, catechuic acid, and tannins),
terpenoids (cerasinone and norecasantalic acid), and
saponins [Hassan et al., 2024]. The methanolic extract
of A. tricolor L. leaves showed antibacterial activity
against E. coli, S. aureus and P. aeruginosa. The ethyl
acetate extract demonstrated antibacterial effect against
E. coli, S. aureus, P. aeruginosa and K. pneumoniae.
The chloroform extract exhibited notable activity
against E. coli, S. aureus, K. pneumoniae, and inhibited
S. mutans. The petroleum ether extract showed activity
against E. coli, S. aureus, K. pneumoniae and E. faecalis
[Pulipati et al., 2014]. Phenolic compounds identified
in A. blitum subsp. oleraceus include quercetin,
isoquercetin, hyperoside, rutin, kaempferol, myricetin,
apigenin, catechin, and naringenin [Sarker et al., 2024].
According to another study, A. blitum subsp. oleraceus
grown in Turkey contained naturally occurring
antioxidant compounds. It is one of the most popular
leafy vegetables consumed in west Black Sea region
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Table 1. The antimicrobial potential of various solvent-derived extracts from the roots / aboveground

parts of 4. blitum subsp. oleraceus.

Inhibition zone diameters (mm) of plant extracts at 525

Negative controls

pg/disc concentration

Test
microorganisms ~ Crude Crude Crude Crude Crude
aqueous ethanolic  acetone benzene chloroform Distilled water DMSO
extract extract extract extract extract
Klebsiella 8/7 7/- /9 6/ - 6 6
pneumoniae
Bacillus /- 8/11 6/10  —/10  10/13 - -
anthracoides
Staphylococcus 5, 5 8/9 11/9  8/7 7/8 7 7
aureus
Escherichia 5, 9/8 8/7 817 9/9 - 7
coli
Pseudomonas /7 7/7 /7 7117 7/ - -
aeruginosa
Candida /- 9/8 11/8  9/8 10/9 - -
albicans
MRSA —/ - 7/8 10/7 8/8 —/8 6 7

Note: Values represent the diameter of inhibition zones (mm). Overall, one fungus and six bacterial

strains have been tested.

of Turkey, locally known as “dari mancari” [Ozsoy et
al., 2009]. The dichloromethane and methanol extracts
of A. blitum subsp. oleraceus demonstrated radical-
scavenging activity [Amornrit, Santiyanont, 2016].
The water extract showed promising a-glucosidase and
a-amylase inhibitory activity [Hasbal Celikok et al.,
2022]. Phytochemical analysis revealed the presence
of phytol and B-sitosterol, gallic acid, caffeic acid,
quercetin, vanillin, and kaempferol in the leaf extract.
The extract was also found to reduce the number of
dividing cells and exhibited an anti-proliferative effect
[Durhan et al., 2022].

Limitations. The present study provides preliminary
screening data using the disk diffusion method, which has
limited sensitivity for crude plant extracts, particularly
against yeast such as Candida albicans. The relatively
high extract concentration tested (525 pg/disc) and the
weak inhibition zones close to the disk diameter should
be interpreted with caution. Additionally, the use of
100% DMSO as a solvent resulted in slight antimicrobial
activity, which may have partially influenced the
results for some microorganisms. Positive controls

42

and quantitative assays such as minimum inhibitory
concentration (MIC) determination was not included
and should be considered in future studies to better
assess antimicrobial potency and active compound
profiles. Moreover, as replicates and statistical analyses
were not included, the inhibition zone data are presented
as a qualitative result.

CONCLUSION

The findings suggest that 4. blitum subsp. oleraceus
may contain bioactive compounds with potential
therapeutic value, particularly against antibiotic-
resistant microorganisms. Further studies are necessary
to isolate these compounds and optimize extraction
methods to maximize their efficacy.
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GOy poncorin  (Amaranthus  blitum  subsp.
oleraceus L. Costea) miixtalif hissalorindon alda
edilmis xam ekstraktlarin antimikrob fsalliginin
dayarlondirilmasi

Emil N. Stkirlii, Zornigar B. Babayeva
Botanika Institutu Publik Hiiquqi Saxs, Azorbaycan Respublikasi Elm va
Tahsil Nazirliyi, A. Abbaszadb kiig., giris 99, Baki, AZ1073, Azarbaycan

Sevda A. Muradova

Azarbaycan Tibb Universiteti, Tibbi Mikrobiologiya va Immunologiva
Kafedrasi, S. Vurgun kiig. 163, Baki, AZ1078, Azarbaycan

Antibiotiklors qars1 rezistentliyin artmasi vo yeni
patogen stammlarin meydana ¢ixmasi, potensial
mikrobaleyhins vasitolorin slgatan vo iqtisadi cohatdon
somoaroli menbayi kimi derman bitkilorinin todqiq
edilmosinin  vacibliyini ~ vurgulayir.  Amaranthus
novlori ononovi tobabotdo miixtalif xostoliklorin
mialicosindo istifado olunmusdur. Bu todgiqatin
moqsadi  Amaranthus  blitum  subsp. oleraceus
néviinlin yeriistil hissolorinin vo koklorinin  miixtalif
ekstraktlarinin  in  vitro mikrobaleyhino  tosirini
gqiymotlondirmokdir. Ekstraktlarmm Qram-miisbot vo
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Qram-monfi bakteriyalara, hom¢inin Candida albicans
da daxil olmaqla miixtalif mikroorqanizmlars tosiri disk
diffuziya metodu ilo qiymatlondirilmisdir. Xam etanol,
aseton, benzol vo xloroform ekstraktlar1 100% DMSO-
da, sulu ekstraktlar iso distillo olunmus suda hall edilorak
is¢ci mohlullart hazirlanaraq sonraki analizlor iiglin
75 mgqg/ml konsentrasiyaya c¢atdirilmigdir. Noticolora
asasan, yeriistii hissolordon vo kdklorden etanol, aseton
va xlorofromla alds edilon ekstraktlar, xiisusiloe Bacillus
anthracoides sleyhino antibakterial faalliq sorgilomisdir,
homginin har iki hissalordon alds edilon etanol, aseton,
benzol vo xloroform ekstraktlart Candida albicans
oleyhins antifunqal tosir niimayis etdirmisdir. Sinagqdan
kecirilon biitiin sulu ekstraktlar ¢ox zoif antibakterial
foalliq gostormisdir vo Candida albicans sleyhino heg
bir antifunqal tosir miisahido edilmomisdir. Amaranthus
blitum subsp. oleraceus asrlor boyu diinyanin miixtalif
regionlarinda torovoz bitkisi kimi becorilmigdir. Xam
ekstraktlarda misahido olunan antibakterial foalliq
Amaranthus blitum subsp. oleraceus bitkisindo bioloji
foal komponentlorin mévcudlugunu gostorir vo slave
fitokimyovi tadqiqatlarin aparilaraq, hom farmakoloji,
ham ds aqrar sahslords tatbiglorin hoyata kecirilmasini
moqsadouygun edir.

Agar sozlor: antibakterial faalliq, antifunqal faalliq,

disk-diffuziya, inhibisiya zonasi, mikroorganizmlor,
bitki ekstraktlar
OuneHka AaHTHUMHKPOOHOH AKTHBHOCTH CBHIPBIX

IKCTPAKTOB PA3JIMYHBIX YACTel IUPUIIA CHHEBATasl
(Amaranthus blitum subsp. oleraceus L. Costea)

Owmune H. Ulykropnu, 3apaurap b. babaesa

Huemumym 6omanuxu ITyonuunoe FOpuouueckoe Jluyo, Munucmepcemeo
Hayku u Obpazosanusi Aszepbatioxcancroii Pecny6nuku, yi. A.A6baczade,
noowves0 99, baxy, AZ1073, Azepbatiodxncan

CeBma A. MypamoBa

Aszepbaniodcancruti Meouyunckuii Ynusepcumem, kageopa meouyuncrou
muxpobuonocuu u ummynonoeuu, C. Bypeyn yn. 163, baxy, AZ1078,
Aszepbauocan

Poct pacnpocTpaHEeHHOCTH YCTOMYHMBOCTH K aHTHOU-
OTHKaM ¥ TIOSBJICHWE HOBBIX ITaTOTEHHBIX IITAMMOB
MOJYEPKUBAIOT HEOOXOIMMOCTh M3Y4YEeHHS JIEKapCT-
BEHHBIX PACTCHHH KaK JOCTYIHBIX M DKOHOMHYECKH
3 (PEKTUBHBIX MCTOYHUKOB MOTCHIIMATHHBIX AHTUMU-
KpOOHBIX BemecTB. Bumel poma Amaranthus MCHonb-
30BaJIMCh B TPAJUIIMOHHOM MEIWLIMHE ISl JIEYEHUS
pa3nuuHbIX 3aboneBanuil. Llenpio maHHOTO WHMCCIEmO-
BaHUs ObLIA OLCHKA i1 Vifro aHTUMUKPOOHBIX IEHCT-
BHUI pa3IMYHBIX HKCTPAKTOB HAJI3EMHOM M MOA3EMHOMI
gactu Amaranthus blitum subsp. oleraceus. JxcTpak-
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Thl AaHAJIM3MPOBAHBI Ha Pa3HOOOpa3HbBIE MHUKPOOHBIE
MOMYJISILUY, BKIIIOYasi TPaMIIOJIOKHUTEIbHBIE U TPaMo-
TpuuarenbHele Oaktepun, a Taxke Candida albicans,
C HCTOJIb30BaHUWEM MeTona Aucko-auddysun. Ceipeie
STaHOJbHBIE, ALlETOHOBBIC, OCH30JIbHBIE U XJIOPOOp-
MHBIE 3KCTpakThl pactBopsuiuck B 100% DMSO, a
BOJHBIE AKCTPAKTHl — B AUCTHJUIMPOBAHHOW BOXE IS
MIPUTOTOBIICHUSI pabOYMX PACTBOPOB C KOHIIEHTpALMEH
75 Mr/min aus mOCHEenyIOLIero aHanu3a. Pesynbrarsl
MOKAa3aJik, YTO ATAHOJbHbIC, allETOHOBBIE U XJIOPOop-
MHBIE DKCTPAKTHl KaK HaJI3eMHOH, TaK M TOA3EMHOU
YacTel MpOSBISIM aHTHOAKTEpHalbHYI0 aKTUBHOCTD,
ocobenHo mpotuB Bacillus anthracoides, Torna kak
STaHOJIbHBIE, AllETOHOBBIC, OCH30JIBHBIE U XJIOPOOp-
MHBIE 3KCTPaKThl 00EMX YacTed MOKa3alad MPOTHUBOT-
pubKoByto akTUBHOCTH nipotuB Candida albicans. Bee
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HCCIICIOBaHHBIE BOAHBIC SKCTPAKTHI MPOSBUIN OYCHBb
c1a0yro aHTUOAKTepUANIbHYIO0 aKTUBHOCTh U HE OKa3bl-
BajM npotuBorpudkoBoro s>ddekra nporus Candida
albicans. Amaranthus blitum subsp. oleraceus xoTopsie
KYJABTUBHPYIOTCSl KaK OBOIIHOE PAacTeHHWE Ha TPOTS-
JKCHUU BEKOB B PasiIMYHBIX perroHax mupa. Habmro-
JaeMasi aHTHOAKTepuaibHasi aKTHUBHOCTH CBIPBIX JKC-
TPAaKTOB CBHICTEIBCTBYET O HAIWYMKA OHOJOTHYECKU
AKTHBHBIX KOMIIOHEHTOB B Amaranthus blitum subsp.
oleraceus, 4To 060CHOBBIBACT AaJbHEHIINE (DUTOXUMHU-
YEeCKHE UCCIEIOBAHUS U MPUMEHEHUE STHX IKCTPAKTOB
Kak B (papMaKoJOrM{, TaK U B CEJIBCKOM XO3SIHCTBE.
Knwouesvie cnosa: anmubaxmepuanvnas — axKmue-
HOCMb,  NPOMUBOSPUOKOBA  AKMUBHOCHb,  OUCKO-
ough@yzuonnvlii.  memoo, 30HA  UHEUOUPOBAHUA,
MUKDOOP2AHUIMbL,  pACMUMENbHbIE — IKCIMPAKMbl





