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AHA/AN3 AHTUBAKTEPUAABHOV U ®YHTULINAHOM AKTUBHOCTU ALLIUM
OSHANINII 1 ALLIUM SUWOROWII B 3ABVCMOCTHU OT BBICOTHI
NX IIPON3PACTAHMNSI

O.4. MP3OEBA

Kafl)e;lpa MI/IKpO6I/IOAOl'I/H/I, UMMYyHOAOTUU U BUpycoaorun, TaaXKMKCKUIT roCy4apCTBeHHBIN MeAUIIMHCKII YHUBEPCUTET UM. A6ya/u/1 u6Hu Cuno, ,Zl,yma}{(’)e,
Pecrry6anka Tagxukucran

Lienb: n3yuyntb H1ONOrMUECKME CBOWCTBA pacTeHuit poaa Allium v ux KoppensiLMoHHYH B3aUMOCBA3b C MPOTUBOMUKPODOHOM 1 GYHIMLMAHOM aKTUBHO-
CTb}O B 33aBUCMMOCTM OT BbICOTbI TPOMU3PACTAHMA.

Marepunan n meToabl: 06LEKTOM UCCNEL0BAHUA ABNANNCL CEMEHA, IMCTbA U NIYKOBWLLbI LUIMPOKO PACMPOCTPAHEHHDBIX AUKOPACTYLLMX U SHAEMUYHDBIX
BuUAoB poaa Allium, npovspacTarolumx B pasnnyHbIX pernoHax Pecnybanku TagKuMKUCTaH. AHTUMUKPOGHYIO aKTUBHOCTb MOYYEHHbIX 3KCTPAKTOB UC-
CNnefoBany OTHOCUTE/IbHO CTaHAAPTHBIX My3elHbIX MMKPOOPraHW3MOB (TecT Wwrammbl): Staphylococcus aureus (ATCC 4929), Pseudomonas aeruginosa
(ATCC 4930), Klebsiella pneumoniae (ATCC 4927), Escherichia coli (ATCC 4928). MpoTnBorpnbKoBas akTMBHOCTb M3y4anacb N0 OTHOLIEHMIO K rpubam
poza Candida.

Pe3ynbTatbl: KOppeNAUUa MeX Ay COAepKaHUEM BUOKOMMNOHEHTOB C NPOTUBOMUKPOBHOM 1 GYHIMLUAHOW aKTUBHOCTbBIO B 3aBUCMMOCTY OT BbICOTbI 1
MecTa cbopa nccnesyemoro cbipba Habntoganack B PasIMUHOMN CTENEHM BblpakeHHOCTU. CoaepkaHue obLLMX NONMPEHON0B M aHTMOKCUAAHTHAA Cno-
COBHOCTb 3KCTPAKTOB, NONYYEHHbIX U3 PA3/IMYHBIX YacTel pacTeHUi, BapbupoBana B 60NbLLKX AWana3oHax. B HEKOTOPbIX CayyasX, NPOCAEXMBAAUCh
NpAMbIe KOPPENALMOHHbIE CBA3M PA3NUYHON CU/IbI MEXKAY COAEPKaHeM NoAMGEHOI0B, aHTUOKCUAAHTHBLIMM CMOCOBHOCTAMM, NPOTUBOMMKPOBHbI-
MM 1 QYHMMUMAHBIMW CBOMCTBAMM.

3akntoueHme: B Xo4e UccaefoBaHUA 0B6HAPYKeHbl HE3HAUNUTeIbHble KOPPENALMOHHbIE B3aMMOCBA3N MEXY CoAepKaHnem 6UOKOMMNOHEHTOB C Npo-
TUBOMUKPOBHBIMU 1 GYHTMLUAHBIMK CBOWCTBAMM MCCAEAYEMbIX BULOB NIYKOB, HE 3aBUCALLME OT 30HbI NPOM3PACTaHUS.

KnioueBble cnoBa: syKkosbie pacmeHus, UH2ubuposaHue pocma, SKCMpPaKm, pegpepeHcHsle wmammel bakmepudl.
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ANALYSIS OF ANTIBACTERIAL AND FUNGICIDAL ACTIVITY OF
ALLIUM OSHANINII AND ALLIUM SUWOROWII DEPENDING ON
THE ALTITUDE OF PLANT GROWTH
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Obijective: To study the biological properties of plants of the genus Allium and their correlation with antimicrobial and fungicidal activity depending
on the altitude of plant growth.

Methods: Seeds, leaves and bulbs of widespread wild and endemic species of the genus Allium growing in various regions of the Republic of Tajikistan
were the objects of the study. The antimicrobial activity of the obtained extracts was studied against standard museum microorganisms (test strains):
Staphylococcus aureus (ATCC 4929), Pseudomonas aeruginosa (ATCC 4930), Klebsiella pneumoniae (ATCC 4927), Escherichia coli (ATCC 4928). Antifungal
activity was studied against Candida species.

Results: Correlation of varying strength was discovered between the content of biocomponents with antimicrobial and fungicidal activity, the altitude
of plant growth and place of its collection. The content of total polyphenols and the antioxidant activity of extracts obtained from various parts of the
plants varied over a wide range. In some cases, there were direct correlations of varying strength between the content of polyphenols, antioxidative,
antimicrobial and fungicidal properties of the plants.

Conclusion: This study showed the insignificant correlations between the content of biocomponents and antimicrobial, and fungicidal properties of
the studied types of onions, which did not depend on the growing zone.
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BBEAEHME INTRODUCTION

B mupe cywectsyeT 6onbLuoe pa3Hoobpasve BMAOB nyKa. OanH There is a wide variety of onions in the world. From ancient

13 Hanbonee cTapeiLLMX U BaHbIX CeNIbCKOXO3ANCTBEHHBIX KYALTYP  times the onion (Allium cepa L.) is one of the oldest and most im-
C ApeBHNX BpeMEH — 3T0 NyK penyatbiit (Allium cepa L.). On obnaga-  portant agricultural crops. It exhibits many health benefits due to
€T MHOTMMW MpeumyLLecTBamn ANA 340POBbA, TAKUMKU Kak NpoTu-  its anti-inflammatory, anti-carcinogenic, cardioprotective and an-
BOBOCMANWUTENbHOE, aAHTWMKAHLEPOreHHoe, KapAMONpOTEKTOpHOE M tioxidant activities [1, 2]. Various representatives of the genus Al-
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aHTUOKCUAAaHTHOe aencTeua [1, 2]. PasnnuHble npeacTaBuTeny poaa
Allium copepsaT 61MONOrMYECKN aKTUBHbIE BELLECTBA Pa3HOM NPUpPO-
Zbl. B cocTaB pacnpocTpaH&HHbIX, BCEM M3BECTHbIX Cbef0bHbIX BUA0B
NIYKa BXOAAT Pa3nyHble YIIeBoAbl U a30TUCTble coeauHeHus. MNones-
Hble CBOWCTBA 3TUX NPUPOAHbIX PACTEHUI 3aBUCAT OT COAEPMKAHMA
OMONOTMYECKM AaKTUBHbIX COEAMHEHMUI, B OCHOBHOM NOANGDEHONOB U
BELLECTB C aHTUOKCUAAHTHbIM AeicTeuem [3-6]. PeHonbHble coeau-
HEeHMA ABNAIOTCA BaXKHbIM OMONOrMYECKM aKTUBHBIM KOMMOHEHTOM
Pa3NNYHBIX BUAOB NIYKOBBIX, U CMEKTP MX $papMaKOoNOrMYecKoi akTuB-
HOCTU BKJ/IOYAET aHTUOKCMAAHTHOE, aHTUIMIMOKCUYECKOE, MPOTUBOO-
MyXo/neBOe, Le3MHTOKCUKALMOHHOE, BUOCTUMY/IMpYLoLLEE, pereHepa-
TOPHOE, NPOTUBOBOCNANUTENBHOE, aAaNTOrEHHOE AECTBUA, A TaKkKe
aHTUbaKTepuanbHble, GYHrMUMAHBIE U NPOTUBOBUPYCHbIE CBOMCTBA.
Kpome TOro, nonndeHonbl BAUAIOT Ha MMMYHHYIO, SHAOKPUHHYIO U
Apyrye cucteMbl opraHusma [7, 8J.

MccnepoBaHMAMKM NOATBEPNKAEHO, UTO LWeyxa /iyKa coaep-
KUT 6ONbLIOE KOMMYECTBO KBEPLETMHA, Kemndepona, NoTeoNnHa
W OpYTVX NPOM3BOAHbIX KBEPLETUHA, KOTOPblE BblM U3yYeHbl Kak
npoTMBOrpubKOBbIE U aHTMOaKTepUanbHble areHTbl. TPAAULMOH-
HO NPOAYKTbI NUTaHWA 6bINK 3aLMLLEHbI OT MUKPOBHOW NOpuM C
MCNO/Ib30BAaHMEM XMMMUYECKUX COEAMHEHWUW, OAHAKO B MocneaHue
rogpl NOTPedbUTENN NPOABAAIOT MHTEPEC K NPOLYKTAM MUTAHUSA, He
COAEpPKALWMM XMMMYECKUX BelecTs [9]. KBepLETUH LWMPOKO WM3y-
Yanca Kak Kntouyesol GpraBoHoMA ANA MHIMBUPOBAHKUA BaKTepuit u,
6e3ycN0BHO, copepKaHue G1aBoOHOUIO0B MOXKET KOPPEesMpoBaTh C
NPOTUBOMUKPOBHbIM AeicTBruem nyka [10, 11]. Cneayet oTmMeTUTb,
YTO NPOTMBOMMKPOOHAA aKTUBHOCTb MpeacTaButeneit poga Allium
HanpAMY0 B3aMMOCBA3AHa C SHAOFEHHbIMU U 3K30reHHbIMU dakK-
TOpPamu: TEXHONOTMEN U METOAAMM IKCTPAKLMU, UCMOAb3YEMbIMM
PacTBOPUTENAMM, KOHLEHTPALMEN 3IKCTPAKTOB, MPUPOAHO-KAMMa-
TUYECKMMM UM IKONOTUYECKUMM YCNOBUAMM NPOU3PACTAHMA M Ap.
[12, 13].

MccnenoBaHnamm [0Kas3aHa BbiCOKas 3pdeKTMBHOCTL buono-
TMYECKM aKTUBHbIX BELLECTB PACTEHUN NPU JIEYEHUU U TPUBKOBBIX
3abonesaHnii [14]. [laBHO M3BECTHO, YTO QYHIULMAHbIE CBOMCTBA 06-
YCNOB/IEHb! KOHLEHTpaLMein GpnaBoHOMAOB, KYMapUHOB, KCAHTOHOB,
CanoOHWHOB U ApYrMMM BUOSOTMYECKUMM KOMMOHEHTAMM B Pa3nny-
HbIX YacTax (opraHax) pacteHuii [15, 16]. Mpu 3TOM, KOHLEHTpaUWS
3TUX COEAMHEHWUI B Haf- WM NOA3EMHbIX YacTAX KOHKPETHOro BMAa
Bapbupyert [17, 18].

Mo HEKOTOPbIM AaHHBIM, COAepPKaHUe BUONOTMYECKM aKTUBHbIX
BELLECTB M Y IYKOBbIX PAaCcTEHWI B PA3NINYHbIX YACTAX MOXKET Bapbupo-
BaTb. TaK!Ke NOKA3aHO, YTO COCTAB MOYBbI TaKKe BAMAET Ha COAEPIKa-
Hue nonndeHoNoB B pacTeHMAX. B N10L0poaHON NoyBe coaepiKaHue
NoNNAGEHONOB B PA3IMYHbIX YACTAX PACTEHUM 3HAUMTENbHO Bonblue
10 CPaBHEHMIO C Apyrumu Bugamu noys [19, 20].

3HaunTeNIbHbIN MHTEPEC NPEACTABNAIOT CBEAEHUA O BO3MOMKHOM
KOPPEeNALMOHHON CBA3WN MexKay GpakTopamu BbICOTHOTO rpaAueHTa U
6MONIOrMYECKON aKTUBHOCTbLIO PACTEHW, BK/OYAA Pa3/iMyHble AMKO-
pactywwme Buabl poga Allium.

LLENb NCCNEQOBAHUA

M3yunTb bronormyeckne ceoicTea pacteHuii poga Allium v ux
KOPPEeNALMOHHYIO B3aMMOCBA3b C NPOTMBOMMKPOOHOM U dyHrMumMa-
HOW aKTUBHOCTBIO B 3aBUCMMOCTM OT BbICOTbI MPOM3PACTaHUA.

MATEPUAN U METOAbI

O6bekTbl UccnenoBaHuA. O6BHEKTOM UCCNeA0BaHWA ABAANMCD
CEeMEHa, JIUCTbA W IYKOBHMLbI LUIMPOKO PACNPOCTPAHEHHBIX AUKOPACTY-

lium contain biologically active substances of different types. The
composition of common, well-known edible types of onions in-
cludes various carbohydrates and nitrogenous compounds. Use-
ful properties of these natural products depend on the content
of biologically active compounds, mainly polyphenols and anti-
oxidant substances [3-6]. Phenolic compounds are an important
biologically active component of various types of onions, and the
spectrum of their pharmacological activity includes antioxidant,
antihypoxic, antitumor, detoxifying, biostimulating, regenerative,
anti-inflammatory, adaptogenic effects, as well as antibacterial,
fungicidal and antiviral activities. In addition, polyphenols affect
the immune, endocrine and other systems of the body [7, 8].

Studies have confirmed that onion peel contains high
amounts of quercetin, kaempferol, luteolin and other quercetin
derivatives, which have been studied as antifungal and antibacte-
rial agents. Traditionally, food products have been protected from
microbial contamination using chemical compounds, however, in
recent years, consumers have shown interest in food products
that do not contain chemicals [9]. Quercetin has been extensive-
ly studied as a key flavonoid for bacterial inhibition and certainly
flavonoid content may correlate with onion's antimicrobial activ-
ity [10, 11]. It should be noted that the antimicrobial activity of
representatives of the genus Allium is directly related to endog-
enous and exogenous factors, such as extraction technology and
methods, solvents used, concentration of extracts, climatic or en-
vironmental conditions of growth, etc. [12, 13].

Studies have proven the high efficiency of biologically active
substances of plants in the treatment of fungal infections [14]. It
has long been known that fungicidal properties depend on the
concentration of flavonoids, coumarins, xanthones, saponins,
and other biological components in various parts of plants [15,
16]. At the same time, the concentration of these compounds in
the above- and underground parts of a particular species varies
[17, 18].

According to some data, the content of biologically active
substances in onion plants in different parts may vary. It has
been shown that soil composition also affects the content of
polyphenols in plants. In fertile soil, the content of polyphenols
in various parts of plants is much higher than in other types of
soils [19, 20].

Of considerable interest are data on a possible correlation
between the altitude gradient factors and the biological activity
of plants, including various wild species of the genus Allium.

PURPOSE OF THE STUDY

To study the biological properties of the plants of the genus
Allium and their correlation with antimicrobial and fungicidal ac-
tivity, depending on the altitude of plant growth.

METHODS

Research objects. Seeds, leaves and bulbs of widespread
wild and endemic species of the genus Allium growing in differ-
ent regions of the Republic of Tajikistan were used for the study.

Reference strains of microorganisms. The antimicrobial ac-
tivity of the obtained extracts was studied against standard mu-
seum microorganisms (reference strains), such as Staphylococcus
aureus (ATCC 4929), Pseudomonas aeruginosa (ATCC 4930), Kleb-
siella pneumoniae (4927) and Escherichia coli (ATCC 4928). Anti-
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LMX U SHAEMUYHBIX BUAO0B poaa Allium, npouspacTalolmx B pasimny-
HbIX pernoHax Pecnybanku TagKUKNUCTaH.

TectoBble WTaMMbl MWKPOOPraHU3MOB. AHTUMWKPOOHYIO
aKTUBHOCTb MOJIYYEHHbIX 3KCTPAKTOB MWCCAEA0BaAM  OTHOCUTENb-
HO CTaHAAPTHbIX My3elHbIX MMKPOOPraHWU3MOB (TECT LWTamMMbl):
Staphylococcus aureus (ATCC 4929), Pseudomonas aeruginosa (ATCC
4930), Klebsiella pneumoniae (ATCC 4927) w Escherichia coli (ATCC
4928). MpoTnBorpM6bKOBas aKTMBHOCTb M3y4asacb MO OTHOLIEHUIO K
rpubam poga Candida, Hanbonee pacnpocTPaHEHHbIM U3 MHOFOYMC-
JIeHHbIX BUAOB rpubos.

MpurotoBneHne pacTUTENbHbIX IKCTPAKTOB. CNMPTOBbIE 3KC-
TPaKTbl FOTOBW/IM M3 PA3/IMYHbIX YacTeii (opraHoB) Kaxaoro syka [21].
[na nonyyeHus pabouyero sKCTpaKTa 2 rpamma ucciegyemoro o6-
pasua (cemeHa, MCTbS W NYKOBULLA) Hape3aau Ha MeNKUe KyCOUKHM C
NOMOLLbIO HOXa. O6pasLpl NoMeLLany B CUIMHTUANALMOHHBIN GprakoH
Ha 20 mn. Kaxaplii obpasew, 6bi1 NPoOMapKMpoBaH NepmMaHeHTHbIM
MapKepom. Mcnonb3ys YncTbIn Wnpuu, 4obasnsnm 4 mn 70% staHona
BO ¢nakoH. Mpy nomowy 6ecnpoBoAHOMO BPALLAIOLLEroCA UHCTPY-
meHTa Dremel maTepuan TwatenbHO M3MeNbYaaM OKONO 2-5 MUHYT.
[nsa nonyyeHus paboyero CNMPTOBOrO 3KCTPAKTA CMECb U3MENbYEH-
HbIX YacTei pacTeHns u cnupTa Habupanu B WNPULL U NPOLEXKMBaANU
yepes GuAbTPOBaNbHYHO bymary.

MpurotoBneHue auckoB. [nsa onpeaeneHns aHTUMUKPOOHOM
¥ NPOTUBOrPUBKOBOI aKTUBHOCTM MOYYEHHDBIX SKCTPAKTOB FOTOBUAU
[MCKU COTIAacCHO METOAMKE, NPEAIOKEHHOW COTPYAHUKamK nabopa-
Topum PackuHa, Patrepckoro yHuBepcuTeTa. C 3ToM LieNbio cneumans-
Hble (Whatman) gucku nponuTbIBaAMUCh KCTPAKTaMM UCCAEAYEMbIX
yacTeit pacteHuii B 06béme 90 MKA Kaxkapld U BbICYLUMBAIUCD MPU
KOMHaTHOM TemnepaTtype B TedeHUe 5-6 YacoB MAK [0 MOSIHOTO Bbl-
cbixaHun [21].

MutatenbHble cpefbl. [ BblpaliMBaHUA 3TaNOHHOrO (TecTo-
BOrO) LUTaMMa 30/10TUCTOrO CTadUNOKOKKa (S. aureus) “cnonb3osa-
am Muller Hinton arap. TecToBbIi LWUTaMM CUHErHOMHOM Nanouyku Ps.
aeruginosa BbipawmBanu Ha cpese KuHr A. KynbTypy TeCTOBOrO LUTaM-
ma KI. pneumoniae Bbipawmsanu Ha cneuyansHol cpege Klebsiella-5-
ACK 20, E. coli KynbTnBMpOBaAKN Ha NUTaTeNbHOM cpeae IHAQ.

M3yyeHne aHTMMUKPOBHbIX 1 NPOTUBOrPMOKOBbIX CBOMCTB 3KC-
TPAKTOB, NOYYEHHbIX M3 PA3/INYHbIX YAacTEN UCCeayeMbIX OObEKTOB.
Ha valukm ¢ nuTaTenbHOM cpeaoit 3aceBanach CycneHsua us npessa-
PUTENBHO Pa3BeAEHHbIX LWTAMMOB MUKPOOPTaHU3MOB (MHOKYNOM).
3aTem AWCKM C IKCTPAKTaMW, MOJYYeHHble M3 PasNnYHbIX YacTel
uccnesyemoro o6beKTa, Hak1aAbIBaMCb Ha NOBEPXHOCTb arapa Ha
paccToaHum 1,5-2 cm. Bee Yallku MHKYO6MpoBanuch Npu Temnepatype
37°C, 18-24 yaca. Mocne MHKybaLyKM Benu yYET pesynbTaTos No 30He
33/1ePKKU POCTa MUKPOOPraHM3MOB BOKPYT UCKOB C SKCTPAKTaMM.

MpurotoBneHne MHOKyNATa. [nA NONyYyeHUA YUCTOMN KynbTy-
pbl OAHY W301MPOBAHHYIO KONOHWIO ONpPeAenEéHHOro TMNa NOBTOPHO
BbICEBA/IM HA COOTBETCTBYIOLLYIO KOCYIO araposyto cpedy. CycneHsuu
(MHORYNATBI) FOTOBUAN U3 CYTOYHBIX KYNLTYP UCCNEAYEMBIX LITAMMOB
C Ucnonb3oBaHnem myTHocTM MakdapnaHga 10 ME, nosoaa KoHeu-
HYIO KOHLLEHTPALMIO MMKPOOpraHuamos A0 2x10° KOE/mn.

MpoTnBOrprbKOBaA aKTUBHOCTb M3y4anach, TaKUM e obpasom,
KaK U aHTUMWMKPOBHAA aKTMBHOCTb. [PUrOTOBNEHHBIA WHOKYIIOM
KynbTypbl Candida 3aceBanu Ha CTepuUAbylo NuTaTenbHyto cpedy Ca-
6ypo, 1 pe3ynbTaThbl YUMTbIBAAM KaK Npu paboTte co wrammamu bak-
Tepuit.

OnpepeneHne aHTMOKCMAAHTHON aKtuBHocTu (AOA) [21].
Bbinn ucnonb3oBaHbl creaylolwme XMmuYeckne peaktusbl: ABTS
(2,2'-a3nHo-6uc (3-3TMNBEH30TMA30/IMH-6-CyNbdOHOBAA KMUCNOTA));
nepcynbdat Kanma (K.S.O,) — npeaBapUTeNbHO B3BELIEHHbIE TPYOKM,

27278
cogep:kawme 50 mr K.S.0,; Trolox — A UCNONb30BaHUA B KayecTse
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fungal activity has been studied against fungi of the genus Candi-
da, the most common of numerous fungal species.

Preparation of plant extracts. Alcohol extracts were pre-
pared from different parts of each onion [21]. To obtain a work-
ing extract, 2 grams of the test sample (seeds, leaves and bulb)
were cut into small pieces with a knife. Samples were placed in
a 20 ml scintillation vial. Each sample was marked with a per-
manent marker. Using a clean syringe, 4 ml of 70% ethanol was
added to the vial. Using a Dremel Cordless Rotary Tool, the ma-
terial was thoroughly ground for about 2-5 minutes. To obtain a
working alcohol extract, a mixture of crushed parts of the plant
and alcohol was drawn into a syringe and filtered through filter
paper.

Disk preparation. To determine the antimicrobial and anti-
fungal activity of the obtained extracts, disks were prepared ac-
cording to the method proposed by the staff of the Ruskin lab-
oratory, Rutgers University. For this purpose, special (Whatman)
discs were impregnated with extracts of the studied plant parts
in a volume of 90 ul each and dried at room temperature for 5-6
hours or until completely dry [21].

Nutrient media. Muller Hinton agar was used to grow the
reference (test) strain of Staphylococcus aureus (S. aureus). The
test strain of Ps. aeruginosa was grown on King A medium. The
culture of the KI. pneumonia test strain was grown on a special
medium Klebsiella-5-ASK 20, E. coli was cultivated on Endo nutri-
ent medium.

The study of antimicrobial and antifungal properties of ex-
tracts obtained from various parts of the studied objects. A sus-
pension of previously diluted strains of microorganisms (inocu-
lum) was inoculated onto plates with a nutrient medium. Then
discs with extracts obtained from different parts of the test ob-
ject were placed on the agar surface at a distance of 1.5-2 cm. All
plates were incubated at 37°C for 18-24 hours. After incubation,
the results were recorded for the zone of growth inhibition of mi-
croorganisms around the discs with extracts.

Inoculum preparation. To obtain a pure culture, one isolat-
ed colony of a certain type was re-plated on the respective agar
slant medium. Suspensions (inoculums) were prepared from daily
cultures of the studied strains using a McFarland turbidity of 10
IU, bringing the final concentration of microorganisms to 2x10°
CFU/ml.

Antifungal activity was studied in the same way as antimi-
crobial activity. The prepared inoculum of the Candida culture
was seeded on a sterile Sabouraud nutrient medium, and the re-
sults were evaluated as when working with bacterial strains.

Determination of antioxidant activity (AOA) [21]. The fol-
lowing chemicals were used: ABTS (2,2'-azino-bis (3-ethylbenzo-
thiazoline-6-sulfonic acid)); potassium persulfate (K,S,0,) - pre-
weighed tubes containing 50 mg K,S,0,; Trolox — for use as a
standard (pre-weighed tubes containing 15 mg Trolox).

General polyphenol analysis (polyphenols) [21]. In this
study, a modified Folin-Ciocalteu (FC) method was used. The
presence of polyphenols was measured by the content in micro-
grams of gallic acid (GA) per 1 ml of plant extract.

Statistical analysis. The obtained data analysis was carried
out on a PC using the software applications "Statistica 10" (Stat-
Soft Inc., USA) and "IBM SPSS Statistics 21.0" (IBM Corp., USA).
The mean values of the variation series and their standard de-
viation were calculated. Multiple comparisons of dependent in-
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CTaHZapTa (npeABapuTenbHO B3BeLLeHHble TPYOKM, cogepalme 15
mr Trolox).

06wuit nonndeHoNbHbI aHanu3 (nonnderon) [21]. B gaHHOM
nccnefoBaHUM MCNonb3oBanca moanduumpoBaHHbll metog Folin-
Ciocalteu (FC). MpucyTcTBME NOAMPEHONA U3MEPAIN COAEPKAHMEM B
MKF rasi710Boi KMcnoTbl (GA) Ha 1 ma pacTUTENIbHOTO 3KCTPaKTa.

Cratuctmyeckas obpabortka. CTaTMCTUYECKUI aHANWU3 NOJTYYEH-
HbIX AaHHbIX NpoBeAéH Ha K ¢ NOMOLLbIO NPUKAAAHBIX NPOrpaMm
«Statistica 10» (StatSoft Inc., USA) n «IBM SPSS Statistics 21.0» (IBM
Corp., USA). BbIcuMTbIBaNIMCb CpeaHNe 3HaYeHMA BapUaLMOHHbIX pa-
[OB M UX CTaHOAPTHOE OTKAOHeHWe. MHOXeCTBEeHHble CPaBHeHMA
3aBMCUMbIX NOKa3aTenein NpoBoaMAKCh No Kputepuio Ppuamana, He-
3aBMCUMbIX NOKa3aTenei —no kputeputo Kpyckana-Yonnuca. MapHole
He3aBMCHMble MNoKasaTenn cpasHuBaaucb no U-kputepuio MaHHa-
YuTHU. KoppenaumoHHbIi aHanu3 NnposeaéH metogom MupcoHa. Mo-
JIY4EHHbIE Pa3/IMuNA U KOPPENALMOHHBIE CBA3WN CYUATANIUCL CTaTUCTU-
Yyecku 3HauMmbimm npm p<0,05.

PE3YNbTATbI U UX OBCYXXAEHUE

CopepaHue nonndeHONOB B Haf- U NOA3EMHOM YacTAX UC-
cnepyemblix BUAoB poga Allium. NposeagHHble HaMK UCCNeL0BaHMA
MOKa3asu, YTo cofeprKaHme obwmx nonndeHo 0B B CMMPTOBbIX IKC-
TpaKTax Haf- ¥ NOZA3EMHOM YacTAX OAHOTO BUAA, TAKXKE 1 B IKCTPAKTaX
aHaNIOrMYHbIX YacTel pacTeHuii pasHbIX BUAOB poaa Allium Bapbupyet
B 60/1blUMX AManasoHax (Tabn. 1). MonoKMTeNbHBIN KOHTPOAb C ran-
JIMEeBOM KMCNOTOM NOKa3an BbICOKOe cogeprkaHue dpeHona (p<0,05).

CymmapHoe coaepxaHue 06WMx NoAUpeHON0B B /INCTbAX
BCEX WCCeAyeMbIX pacTeHuit konebanock ot 5,35+0,05 mr/mn Ao
10,53+0,07 mr/mn. CTaTUCTUYECKM 3HaUMMble Pa3NNUMA B COAEPKa-
HWUKM nonndeHonoB Hblan 0bHapyxeHbl Mmexay A. suworowii Regel
(10,53+0,07 mr/mn), A. oshaninii O. Fedtsch. (9,51+0,08 mr/mn), A.
sativum L. v A. obliquum L.(no 7,5120,07 mr/mn) 1 ocTanbHbIMK BU-
namu (ot 5,84+0,08 mr/mn go 6,570,07 mr/mn) (p=0,000). AaHHbli
MOKasaTeNb AN SHAEMUYHbIX BUAOB Obl1 HU3KMM U OAMHAKOBbLIM Y
obownx pactenuit (A. shugnanicum Vived. n A. pamiricum Wendelbo)
(p>0,05).

B 3KCTpaKTax M3 NYKOBWL, PacTeHWUi Hambonbluee Konuue-
cTB0 nonndeHonos 6bino 0bHapyxeHo y A. oshaninii O. Fedtsch.,
A. senescens L., A. obliquum L., A. sativum L., A. elatum Regel, A.
shugnanicum Vived., A. carolinianum DC. n A. nutans L. — B npegenax
ot 10,5440,10 mr/mn go 11,64+0,11 mr/mn. HECKONIbKO MEHbLLMM CO-
[epKaHeM XapaKkTepusoBanuck Buabl A. altaicum Pall., A. ramosum
L., A. hymenorhizum Ledeb. n A. pamiricum Wendelbo — ot 8,4310,12
mr/mn go 9,70+0,08 mr/mn (p>0,05). HameHbluee coaepxaHue 06-
Wmx nonndeHonos Habaoganock B AyKosuuax A. longicuspis Regel n
A. schoenoprasum L., — 6,52+0,06 mr/mn n 7,89+0,16 mr/mn cootseT-
ctBeHHo (p=0,000).

Obpalyaet Ha cebs BHYUMaAHWE OAMHAKOBO NOBbILEHHAA KOH-
LieHTpaumsa obwmx nonndeHonos (p>0,05) B IKCTPAKTax U3 CEMAH U
NIYKOBULBI SHAEMUYHOTO BUAA A. schugnanicum Vved., 4To He Habato-
ZJanock y Apyrux Buaos poaa Allium.

OnpepaeneHne aHTUOKCUAAHTHOM akTuBHOCTM (AOA) uccneay-
eMbIX pacTeHuil. He meHee MHTepecHble pesy/ibTaTbl NoydYeHbl Npu
aHanmse AOA 3KCTPaKTOB, MOAYYEHHbIX U3 CEMAH, UCTLEB U JIYKO-
BUL, UCCNeAYEMbIX pPacTeHuit (Tabn. 2). MoNoKUTENbHbIA KOHTPOAb
«Trolox» NoKa3an A0CTAaTOYHO BbICOKYHO KOHLEHTPALMIO 0BLLMX aHTU-
OKCMAAHTOB. YCTaHOBNEHO, YTO YPOBEHb KOHLEHTPALMM OBLLMX aHTU-
OKCMAaHTOB B cemeHax A. carolinianum DC. n A. elatum Regel cocTas-
naet 6,01+0,07 mr/mn v 6,65+0,05 mr/mn (p>0,05), 4To CTaTUCTUYECKM
3Haunmo Bbiwe (p=0,000), yuem B IKCTPaAKTaX OCTaNbHbIX BUAOB PoAa

dicators were carried out according to the Friedman criterion,
independent indicators — according to the Kruskal-Wallis crite-
rion. Paired independent indicators were compared using the
Mann-Whitney U-test. Correlation analysis was carried out using
the Pearson method. The resulting differences and correlations
were considered statistically significant at p<0.05.

RESULTS AND DISCUSSION

The content of polyphenols in the above- and under-
ground parts of the studied species of the genus Allium. Our
studies have shown that the content of total polyphenols in
alcoholic extracts of the above- and underground parts of the
same species, as well as in extracts of similar parts of plants of
different species of the genus Allium, vary over a wide range
(Table 1). The positive control with gallic acid showed a high
content of phenol (p<0.05).

The total content of polyphenols in the leaves of all the
studied plants ranged from 5.35#0.05 mg/ml to 10.53%0.07
mg/ml. Statistically significant differences in polyphenol con-
tent were found between A. suworowii Regel (10.53+0.07 mg/
ml), A. oshaninii O. Fedtsch. (9.5120.08 mg/ml), A. sativum L.
and A. obliquum L. (7.5120.07 mg/ml) each and other species
(from 5.8440.08 mg /ml to 6.57+0.07 mg/ml) (p=0.000). This in-
dicator for endemic species was low and of the same value for
both plants (A. shugnanicum Vved. and A. pamiricum Wendel-
bo) (p>0.05).

In extracts from plant bulbs, the largest amount of poly-
phenols was found in A. oshaninii O. Fedtsch., A. senescens
L., A. obliquum L., A. sativum L., A. elatum Regel, A. shug-
nanicum Vved., A. carolinianum DC., and A. nutans L. — rang-
ing from 10.54+0.10 mg/ml to 11.64+0.11 mg/ml, while the
species A. altaicum Pall., A. ramosum L., A. hymenorhizum
Ledeb. were characterized by lower content. A. pamiricum
Wendelbo showed from 8.43+0.12 mg/ml to 9.70+0.08 mg/ml
of total polyphenols (p>0.05). The lowest content of total poly-
phenols was observed in the bulbs of A. longicuspis Regel and
A. schoenoprasum L.: 6.52+0.06 mg/ml and 7.8940.16 mg/ml,
respectively (p=0.000).

Noteworthy is the equally increased concentration of total
polyphenols (p>0.05) in extracts from seeds and bulbs of the en-
demic species A. schugnanicum Vved., which was not observed
in other species of the genus Allium.

Determination of the antioxidant activity (AOA) of the
studied plants. No less interesting results were obtained in the
analysis of the AOA of extracts obtained from seeds, leaves, and
bulbs of the studied plants (Table 2). The Trolox positive control
showed a fairly high concentration of total antioxidants. It has
been established that the level of concentration of total antiox-
idants in the seeds of A. carolinianum DC. and A. elatum Regel
is 6.01+0.07 mg/ml and 6.65+0.05 mg/ml respectively (p>0.05),
which is statistically significantly higher (p=0.000) than in ex-
tracts of other species of the genus Allium, in which this indicator
ranged from 4.85+0.05 mg/ml to 5.52+0.06 mg/ml (p>0.05).

The most studied species in this aspect, A. sativum L.,
showed some distinctive features. Thus, the antioxidant index
(4.8520.05 mg/ml) of its seed extract was significantly lower
(p=0.000) than that of the extracts of A. carolinianum DC., A.
elatum Regel, A. altaicum Pall., A. pamiricum Wendelbo, A. su-
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Allium, y KOTOpbIX AaHHbIM NOKa3aTeNb HAaXoAMACA B Npegenax or
4,8520,05 mr/mn 8o 5,52+0,06 mr/mn (p>0,05).

Haunbonee n3yyeHHbIM B 3TOM acnekTe Bug A. sativum L. noKa-
3371 HEKOTOpblE OTAUYUTENbHbIE 0COBEHHOCTU. TaK, aHTUOKCUAAHT-
HblIl NoKasaTtenb (4,8510,05 mMr/mn) 3KCTpaKTa CEMAH 3TOro B1Aa bbin
CTaTUCTUYECKM 3HAUMMO Huke (p=0,000), Yem TaKOBOW Y IKCTPAKTOB
A. carolinianum DC., A. elatum Regel, A. altaicum Pall., A. pamiricum
Wendelbo, A. suworowii Regel, A. nutans L., A. longicuspis Regel
(5,350,04 mr/mn —5,45+0,04 mr/mn), YTO He OBHaPYKEHO HU Y OAHO-
ro apyroro Buaa. CemeHa sHAEMUYHbIX BUA0B 061134311 04MHAKOBOW
AOA (p>0,05) 1 He OTIMYaNUCb OT NOKasaTeNnen MHOTMX LMPOKO pac-
NPOCTPAHEHHBIX AMKOpacTyLMX BUA0B poaa Allium.

CnupTOBbIE 3KCTPAKTbI, NOAYYEHHbIE U3 IMCTLEB PACTEHUN, He
NPOABWIN 3aMETHOMO aHTUOKCMAAHTHOTO NoTeHUMana. Heckonbko
BbICOKON KOHLEHTPALMEN XapaKTeprn3oBaaca KCTPAKT M3 cemMsH A.
carolinianum DC. — 5,6240,04 mr/mA, 4To CTaTUCTMYECKU 3HAYMMO
6onbLwe (p=0,000), 4em y MHOTMX UCCNEAYEMbIX BUAOB NYKOBbIX. Jln-
CTbAl SHAEMMWYHbIX BUAOB, B OT/IMUME OT UX CEMAH, NPOABUAK CTaTh-
CTUYECKM 3HauMMble pasnunuus, Hanpumep A. pamiricum Wendelbo
- 4,55+0,17 mr/mn (p=0,000).018 Apyroro sHAEMUYHOTO BUAA NyKa
—A. schugnanicum Vved. aHTMOKCMAAHTHAsA CNIOCOBHOCTb IKCTPAKTOB
13 NepevmncieHHbIX YacTei bblna NpumepHo oauHakosa (p>0,05).

Mpu aHanu3e pesynbTaTOB OLEHKM aHTUOKCUMAAHTHOM cnocob-
HOCTW IYKOBUL, MCCNEeSlyeMbIX PAacTEHMUI YCTaHOBNEHO, YTO 3TOT NOKa-
3atenb y A. hymenorhizum Ledeb., HaxoguTtca Ha ypoBHe 5,60+0,05
mr/mn; y A. shoenoprasum L. — 5,55+0,06 mr/mn; y A. altaicum Pall.
cocrasnset 5,52+0,06 mr/mn n y A. ramosum L. — 5,50+0,03 mr/mn,
T.e. MEeXAY HAMM He BbIsIBNIEHbI BbIPaXKeHHbIe pasnnuus (p>0,05), oa-
HaKO 3TOT NOKa3aTe/lb Y HUX OKa3aca CTaTUCTUYECKM 3HAUMMO 60onb-
Lume, yem y 60bLIMHCTBA OCTasIbHbIX BUAOB (p=0,000). Y 3HAEMUYHBIX
BW/0B 3TOT NapaMeTp HaXxoauCsA Ha ogHoM yposHe (p>0,05). B To e
BPEMA, aHTMOKCMAJaHTHaA aKTMBHOCTb BuAa A. schugnanicum Vived.
6blNa CTaTUCTUYECKM 3HAUMMO HUXKe NoKasatenen A. hymenorhizum
Ledeb., A. shoenoprasum L., A. altaicum Pall. u A. ramosum L.
(p=0,000).

worowii Regel, A. nutans L., A. longicuspis Regel (5.35£0.04 mg/
ml —5.45+0.04 mg/ml), which was not found in any other species.
Seeds of endemic species had the same antioxidant characteris-
tics (p>0.05) and did not differ from those of many widespread
wild species of the genus Allium.

Alcoholic extracts obtained from plant leaves did not show
any noticeable antioxidant activity. The seed extract of A. caro-
linianum DC. was characterized by a rather high concentration:
5.62+0.04 mg/ml, which was statistically significantly higher
(p=0.000) than in many studied onion species. Leaves of endemic
species, in contrast to their seeds, showed statistically significant
differences, for example A. pamiricum Wendelbo: 4.55+0.17 mg/
ml (p=0.000). For another endemic species of onion, A. shugnan-
icum Vved., the antioxidant capacity of the extracts from the list-
ed parts was approximately the same (p>0.05).

When analyzing the assessment results of the antioxidant
capacity of the bulbs of the studied plants, it was found that
in A.  hymenorhizum Ledeb. this indicator was at the level of
5.60+0.05 mg/ml; in A. shoenoprasum L. — 5.55£0.06 mg/ml;
in A. altaicum Pall. — 5.52+0.06 mg/ml and in A. ramosum L.
— 5.504£0.03 mg/ml, i.e. there were no meaningful differences
between them (p>0.05), however, this indicator proved to be
significantly higher than in most other species (p=0.000). In en-
demic species, this parameter was at the same level (p>0.05). At
the same time, the antioxidant activity of the species A. shug-
nanicum Vved. was significantly lower than in A. hymenorhizum
Ledeb., A. shoenoprasum L., A. altaicum Pall. and A. ramosum
L. (p=0.000).

Correlation between the content of total polyphenols and
the AOA of ethanol extracts with their antibacterial and an-
tifungal activity. A possible correlation between the content of
biologically active components in the extracts obtained from the
above- and underground parts of the studied plants was estimat-
ed according to the criteria indicated in the Table 3.

Tabauya 3 Kpumepuu onpedeneHusn KoppensuuoHHbIX ceaseli mexdy buoN02UYECKU AKMUBHbIMU KOMNOHEHMAMU ucciedyemblx pacmeHul

CBA3b OTCYTCTBYET

CBA3b 04YeHb cnabas

CBA3b cnabas

CsAasb cpegHAn

CBA3b cMAbHaA

CBA3b OYEHb CUNbHaA

CBA3b NonHas (pyHKUMOHANbHAA)

Mpamas ceAsb (+)

KoaddpuumeHT Koppenauum (r)

O6paTtHas cBasb (-)

r=0 r=0
0<r<0,3 -0,3sr<0
0,3<r<0,5 -0,5sr<-0,3
0,5<r<0,7 -0,7<r<-0,5
0,7<r<0,9 -0,9<r<-0,7
0,9<r<1 -1<r<-0,9
r=1 =-1

Table 3 Criteria for correlations between biologically active components of the studied plants

Magnitude of correlation

Positive correlation (+)

No correlation

Very weak correlation
Weak correlation
Moderate correlation
Strong correlation
Very strong correlation
Complete correlation

72

Correlation coefficient (r)

Negative correlation (-)

r=0 r=0
0<r<0.3 -0.3<r< 0
0.3<r<0.5 -0.55r<-0.3
0.5<r<0.7 -0.7<r<-0.5
0.7<r<0.9 -0.9<r<-0.7
0.9<r<1 -1<r<-0.9
r=1 r=-1
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Koppenauua mexay cogep:kaHuem o6wwmx nonupeHonos u
AOA 3TaHONbHbIX IKCTPAKTOB C UX aHTUGaKTepuanbHOW U NPOTHU-
BOrPMOKOBOI aKTUBHOCTbIO. BO3MONHYIO KOPPENALMOHHYIO CBA3b
COZepKaHMA BUONOrMYECKM aKTUBHbBIX KOMMOHEHTOB B IKCTPAKTaX,
NOJyYeHHbIX U3 Haf- U NOA3EMHbIX YacTel UcCnefyembiX pPacTeHuUiM
OLLeHMBaNW NO KPUTEPUAM, YKa3aHHbIM B Taba. 3.

Kak BuaHoO 13 Tabn. 4, Hanbonee BbIpaXKEHHAA U CTAaTUCTUYECKU
3HaumMmas (p<0,01) npsmas KoppensuMoHHas CBA3b aHTMOKCUAAHT-
HOM aKTUBHOCTM U NPOTUBOCTaUIOKOKKOBOTO 3ddeKTa HabntosaeT-
CA B 3KCTpaKTax U3 anctbes A. altaicum Pall. (r=0,80). CunbHbIMMK 1
CTaTUCTUYECKM 3HaUMMbIMK (p<0,009) aHaNOrMYHbIMKM NOKa3aTeNAMM
XapakTepusosanuch U cemeHa A. elatum Regel (r=0,77).

ObpalatoT Ha ceba BHUMaHWE KOpennAuMoHHble MoKasaTe-
NN 3HAEMMYHBIX BUAOB A. schugnanicum Vved. n A.  pamiricum
Wendelbo. MpocnexunsaeTca npamas cpeaHeln CTeneHn Koppens-
LUMOHHanA ceasb (r=0,68, p<0,031) AOA ¥ npoTMBOCTadUIOKKOBOTO
adpdekta cemaH A. schugnanicum Vved. B To ke Bpems, He 0bHapy-
KMBAETCA 3HAUMMaA KOPPeNAuMOHHaA CBA3b MEXAY W3yYeHHbIMM
OGMOKOMMOHEHTAaMM U CTeNeHbi0 aHTMOAKTEPUANbHOTO BO3AENCTBUA
Ha S. gureus B 3KCTpPaKTax M3 Bcex Yacten A, pamiricum Wendelbo.
Umetowwmeca KoppenaumoHHble €BAsn Bbiin cnabbimu 1 cTaTUCTUYe-
CKM He3HauMMbIiMK (p>0,05).

IKCTPaKThI, NONYYEHHbIE U3 OTAENbHBIX YacTel A. carolinianum
DC. un A. sativum L. LeMOHCTPUPOBAM CPELHIO CTeneHb NPAMOM
KOPPenALMOHHOM CBA3WN. TaKOBOW CBA3bIO XapaKTepPU30BaUCh IYKO-
BuUbl A. carolinianum DC. (r=0,65; p=0,031) u cemeHa A. sativum L.
(r=0,66; p=0,038). [aHHble CBOWCTBA ON1A APYIMX YacTei 3Toro BUAA
pacTeHuit 6biam cnabbiMm U CTAaTUCTUYECKM He3HaunMbimu (p>0,05).

Ha Haw B3mag, HeobXoAMMO OTMETUTb CTaTUCTUYECKM 3HAYW-
myto (p<0,05) obpaTHYO KOPPENALMOHHYIO CBA3b CpedHei cTene-
HU mexay AOA M aHTUOAKTEPUANbHBIMKM CBOMCTBAMM B /IYKOBMLAX
A. hymenorhizum Ledeb. (r=-0,64), T.e. 4em cubHee aHTMBaKTepK-
anbHble CBOWCTBA, Tem Huke AOA, uTo TpebyeT Hosee TLaTenbHOro
aHanM3a BUONOrMYECKN aKTUBHBIX KOMMOHEHTOB JIYKOBULbI LAHHOTO
pacTeHus B byayLuem.

ObpaluatoT Ha ceba BHUMaHWE HU3KMe KOppenaLMOHHbIe NoKa-
3aTenn ocTanbHbIX 8 BUA0B poga Allium: A. ramosum L., A. suworowii
Regel, A. schoenoprasum L., A. obliquum L., A. longicuspis Regel, A.
nutans L., A. senescens L., u A. oshaninii O. Fedtsch., 3KcTpaKTbl 13
Haf- VM NOA3EMHbIX YacTel KOTOPbIX HE MOKa3blBasM CTAaTUCTUYECKU
3HAYMMBbIX KOPPENALMOHHbIX CBA3EN MEXAY UX U3YYEHHbIMM Napame-
Tpamu (p>0,05).

34ecb cnefyeT OTMETUTb, YTO HU B OAHOM C/lyyae npsimble Kop-
PENALMOHHbIE CBA3W MEKIY COAepkaHMeM obLmx nonndeHonos u
NPOTUBOCTadUIOKOKKOBOW aKTUBHOCTBIO SKCTPAKTOB HAA- M NOA3eM-
HbIX YacTel BCex BKNHOUEHHDBIX B PabOTy pacTeHMit He NPOC/EXMBAIOT-
ca (p>0,05).

HeopHo3HauHble pe3ynbTaTbl NOAYYEHbI MPU U3YYEHWUU KOp-
PENALUMOHHOM CBA3M MEXAY BbllUENepeyYUCIEHHbIMM NapameTpa-
MU UCCNefyeMblX PACTEHWI B OTHOLIEHUW STaNOHHOTO WTamma Ps.
aureginosa (1abn. 5). BbicOKas KOppensLMoHHas CBA3b 0OHapyKeHa
MeXay NOKa3aTeNsMM 3KCTPaKTa U3 yKoBuubl A. suworowii Regel.
B yacTHOCTH, OBHApYKeHa CU/IbHAA CBA3b MENAY aHTUOKCUAAHTHOW
aKTUBHOCTbIO M aHTUMUKPOOHBIMM CBOWMCTBAMM AaHHOW YacTW NyKa
(r=0,69; p=0,027).

IKCTPaKTbl U3 APYIVX YacTell Nokasanu cnabyto uam obpaTHyto
cBA3b cofepKaHua obwmx nonnderonos u AOA ¢ NPOTMBOMMUKPOD-
HbIM 3G PEKTOM B OTHOLLIEHMM AAHHOTO MUKpoopraHuama (p<0,05).

BbisBneHa npamas cnabas ceasb AOA (r=0,40; p>0,05) v 06-
paTHas cnabas KoppensauuoHHas CBA3b COAEp:KaHUA nonndeHonos
C NPOTUBOMMKPOBHBLIMKM cBOVicTBamK (r=-0,36; p>0,05) B cemeHax A.

As can be seen from Table 4, the strongest and statistically
significant (p<0.01) direct correlation of AOA and antistaphylo-
coccal effect is observed in the leaf extracts of A. altaicum Pall.
(r=0.80). The seeds of A. elatum Regel were also characterized
by similar strong and statistically significant (p<0.009) indicators
(r=0.77).

Attention is drawn to the correlation indicators of endem-
ic species A. shugnanicum Vved. and A. pamiricum Wendelbo.
There is a direct moderate correlation (r=0.68, p<0.031) between
the AOA and anti-staphylococcal effect of A. schugnanicum Vved
seeds. At the same time, no significant correlation was found be-
tween the studied biocomponents and the level of antibacteri-
al effect on S. aureus in extracts from all parts of A. pamiricum
Wendelbo. The available correlations were weak and statistically
insignificant (p>0.05).

Extracts obtained from selected parts of A. carolinianum DC.
and A. sativum L. showed a moderate direct correlation for the
bulbs of A. carolinianum DC (r=0.65; p=0.031), and for the seeds
of A. sativum L. (r=0.66; p=0.038). For other parts of this plant
species correlation was weak and insignificant (p>0.05).

In our opinion, it is necessary to emphasize a statistically sig-
nificant (p<0.05) moderate indirect correlation between AOA and
antibacterial properties of A. hymenorhizum Ledeb. bulbs (r=-
0.64), i.e. the stronger the antibacterial properties, the lower the
AOA, which requires a more thorough analysis of the biologically
active components of the bulb of this plant in the future.

Noteworthy, weak correlation between the studied param-
eters of the extracts from the above- and underground parts of
the remaining 8 species of the genus Allium: A. ramosum L., A.
suworowii Regel, A. schoenoprasum L., A. obliquum L., A. lon-
gicuspis Regel, A. nutans L., A. senescens L., and A. oshaninii O.
Fedtsch. was statistically insignificant (p>0.05).

It should be noted here that none of the species showed
direct correlations between the content of total polyphenols
and anti-staphylococcal activity of extracts of above- and under-
ground parts of all plants included in the work (p>0.05).

Ambiguous results were obtained when studying the cor-
relation between the above parameters of the studied plants
against the reference strain Ps. aureginosa (Table 5). High cor-
relation was found between the indices of the A. suworowii
Regel bulb extract. In particular, a strong correlation was found
between antioxidant activity and antimicrobial properties of this
part of the onion (r=0.69; p=0.027).

Extracts from other parts showed a weak or negative cor-
relation between the content of total polyphenols and antiox-
idant activity with the antimicrobial effect against this microor-
ganism (p<0.05).

A direct weak correlation of AOA (r=0.40; p>0.05) and in-
direct weak correlation between the content of polyphenols
and antimicrobial properties (r=-0.36; p>0.05) were revealed in
the seeds of A. sativum L. There is a significant (p<0.05) indirect
moderate correlation (r=-0.69) between AOA and antimicrobial
properties in the bulb extract.

Various correlations were shown by extracts from different
parts of A. altaicum Pall. In particular, the leaf extract showed a
statistically insignificant direct weak correlation (r=0.44; p>0.05)
between the content of polyphenols, while the bulb extract was
characterized by a direct weak correlation (r=0.38; p>0, 05) be-
tween AOA and antimicrobial properties. A direct insignificant
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Tabauya 4 KoppenayuoHHasa cena3b Mexdy aHMUbaKmepuanbHsIMu
ceolicmeamu npomus S. aureus U co0epHaHuem nosaugeHonos u
AOA (no kpumeputo lupcoHa)

Cemsa/Seed
Nuct/Leave
JNlykosuua/Bulb

A. elatum Regel

Table 4 Correlation between antibacterial properties against S.
aureus and polyphenol content, and AOA (according to Pearson's
criterion)

r p r p

Cemsa/Seed
Nuct/Leave
JNlykoswuua/Bulb

Cemsa/Seed
Nunct/Leave
JNlykosuua/Bulb

Cemsa/Seed
Nuct/Leave
Jlykosuua/Bulb

A. corolinianum
DC.

A. hymenorhizum
Ledeb.

A. suworowii Regel

Cemsa/Seed
Nuct/Leave
JNykosuua/Bulb

A. pamiricum
Wendelbo

Cemsa/Seed
Nuct/Leave
JNykoswnua/Bulb

A. longicuspis Regel

Cemsa/Seed
Nuct/Leave
Nykosuua/Bulb

A. senescens L.

=0.77 =0.009 =-0.42 >0.05
=-0.23 >0.05 =-0.11 >0.05
=0.13 >0.05 =-0.33 >0.05
=0.40 >0.05 =0.22 >0.05
=0.02 >0.05 =-0.47 >0.05

=0.042 =0.18 >0.05
=0.32 >0.05 =0.05 >0.05
=0.04 >0.05 =-0.58 >0.05
=-0.64 =0.047 =-0.38 >0.05
=0.15 >0.05 =-0.53 >0.05
=0.14 >0.05 =-0.49 >0.05
=-0.28 >0.05 =0.15 >0.05
=-0.36 >0.05 =-0.30 >0.05
=0.10 >0.05 =0.12 >0.05
=0.61 >0.05 =0.20 >0.05
=-0.01 >0.05 =0.34 >0.05
=0.18 >0.05 =0.05 >0.05
=0.44 >0.05 =0.10 >0.05
=-0.33 >0.05 =0.06 >0.05
=0.06 >0.05 =-0.05 >0.05
=0.23 >0.05 =-0.15 >0.05

sativum L. imeeTcA HeKoTopas CTaTUCTUYECKM 3Haunman (p<0,05) 06-
paTHasA cpesHAA KoppenaumoHHan ceasb mexay AOA 1 aHTUMMKPOO-
HbIMW CBOICTBAMM B IKCTPaKTe M3 NyKoBuupl (r=-0,69).
PasHOO6pa3Hble KOPPenALMOHHbIE CBA3M MOKa3anu IKCTPaK-
Tbl U3 Pa3anyHbIX YacTei A. altaicum Pall. B yacTHOCTH, 3KCTPAKT 13
NINCTbEB MOKa3an CTaTUCTUYECKU He3HAYMMYIo npAmyto cnabyto Kop-

N

4

(p>0.05) correlation (r=0.44) between the content of polyphenols
and antimicrobial properties was also revealed in the seeds of
this plant. The AOA of this part of the plants had only a weak indi-
rect correlation with antimicrobial properties (r=-0.37).

Study of correlations between biocomponents and bacteri-
cidal activity of A. carolinianum DC. extracts showed that there
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Tabauya 5 KoppenayuoHHas cefasb mexdy aHmubakmepuasnsHsIMu
ceolicmeamu npomuse Ps. aeruginosa u codepaHuem noaugeHo108
u AOA (no kpumeputo MupcoHa)

Yactu pacteHui
Parts ofplants

Bupg pacteHuin
Plant species

Cems/Seed
Jluct/Leave
Nykosuua/Bulb
Cemsa/Seed
Nuct/Leave
Nykosuua/Bulb
Cems/Seed
Nuct/Leave
Jlykosuua/Bulb
Cems/Seed
Jlnct/Leave
Nykosuua/Bulb
Cems/Seed
Jluct/Leave
Nykosuua/Bulb
Cemsa/Seed
Nuct/Leave
Nykosuua/Bulb
Cems/Seed
JNuct/Leave
Jlykosuua/Bulb
Cems/Seed
Jluct/Leave
Nykosuua/Bulb
Cems/Seed
Jluct/Leave
Jyxkosuua/Bulb
Cemsa/Seed
Nuct/Leave
Nykosuua/Bulb
Cems/Seed
JNnuct/Leave
Jlykosuua/Bulb

A. oschanii
O. Fedtsch.

A. suworowii Regel

A. schoenoprasum L.

A. hymenorhizum Ledeb.

A. sativum L.

A. corolinianum DC.

A. elatum Regel

A. schugnanicum Vved.

A. altaicum Pall.

A. pamiricum
Wendelbo

A. senescens L.

Table 5 The correlation between antibacterial properties against Ps.
aeruginosa and polyphenol content, and AOA
(according to Pearson's criterion)

CopeprkaHue
AOA nonudeHonos
Content of polyphenols
r p r p
=0.10 >0.05 =0.18 >0.05
=-0.50 >0.05 =-0.04 >0.05
=-0.67 =0.049 =0.36 >0.05
=0.07 >0.05 =0.15 >0.05
=0.15 >0.05 =0.17 >0.05
=0.69 =0.027 =-0.11 >0.05
=0.20 >0.05 =0.26 >0.05
=0.23 >0.05 =-0.87 =0.001
=-0.68 =0.030 =-0.64 =0.046
* *

=-0.07 >0.05 =0.07 >0.05
=-0.59 >005 =0.12 >005
=0.40 >0.05 =-0.36 >0.05
=-0.01 >0.05 =0.24 >0.05
=-0.69 =0.026 =-0.46 >0.05
=0.29 >0.05 =0.18 >0.05
=0.37 >0.05 =-0.55 >0.05
=0.25 >0.05 =-0.61 >0.05
=-0.27 >0.05 =0.02 >0.05
=-0.29 >0.05 =0.03 >0.05
=-0.02 >0.05 =-0.35 >0.05
=-0.45 >0.05 =0.17 >0.05
=-0.32 >0.05 =-0.54 >0.05
=0.27 >0.05 =-0.17 >0.05
=-0.37 >0.05 =0.44 >0.05
=0.13 >0.05 =0.34 >005
=0.38 >0.05 =0.08 >0.05
=-0.22 >0.05 =0.13 >0.05
=-0.46 >0.05 =0.12 >0.05
=0.39 >0.05 =-0.04 >0.05
=-0.14 >0.05 =0.49 >0.05
=-0.47 >0.05 =0.16 >0.05
=0.21 >0.05 =-0.02 >0.05

NpumeyaHue: * — HEBO3MOMKHO NPOCAEAUTL KOPPEAALMIO, T.K. 3HAUEHWE aHTUMMUKPOBHbIX CBOWCTB AN BCeX NPob 0fMHaKoBoe
Note: * — it is impossible to trace the correlation, because the value of antimicrobial properties for all samples is the same

penaumoHHyto cBasb (r=0,44; p>0,05) mexay cogepaHnem nonnde-
HO/I0B, @ 3KCTPAKT M3 /IYKOBULbI XapaKTepu3oBaaca Npsamon cnaboi
KoppensaumoHHoi ceasbio (r=0,38; p>0,05) mexay AOA M aHTUMK-
KpO6HbIMM CBOMCTBaMM. TaKKe B CEMEHax BbIABAEHA NPAMas cTaTu-
cTyecku cnabas (p>0,05) KoppensumoHHas ceaAsb (r=0,44) mexay
cogepKaHvemM nonndeHoNoB U aHTUMUKPOBHbIMK cBoMcTBaMU. AOA
3TOW YacTV PACTEHUI MMeNa TOIbKO 0bpaTHYO clabyto KOpPeNALMOH-
HY'0 CBA3b C aHTUMUKPOBHbIMM cBoicTBamu (r=-0,37).

M3yueHne KoppenaLMOHHbIX CBA3eW Mex Ay GUOKOMNOHEHTaMM
1 BakTepuUMAHOCTLIO 3KeTpakToB A. carolinianum DC. yctaHoBwAo,
yTo UMeeTCs Npamasn cnabas (p>0,05) KoppenauunoHHas csasb (r=0,37)
meay AOA U aHTUMUKPOOHBIMU CBOMCTBAMM B IKCTPAKTE U3 INCTHEB.
IKCTPaKTbI U3 APYrMX YacTel MMeNM CTaTUYECKU He3HauMMble Koppe-
NALMOHHbIE CBA3W MEKAY U3y4eHHbIMK NapameTtpamu (p>0,05).

He ypanocb 0b6HapyWTb CTaTUCTUYECKM 3HAUMMBble KOppens-
LMOHHble CBA3N MEXAY Pa3MYHbIMKM MOKA3aTeNAMM IKCTPAKTOB,
NMONYYEHHbIMM M3 PasfMuHbIX YacTeit A. sativum L., A. pamiricum

was a direct weak correlation (r=0.37; p>0.05) between AOA and
antimicrobial properties in the leaf extract. Extracts from other
parts had statistically insignificant correlations between the stud-
ied parameters (p>0.05).

It was not possible to determine statistically significant cor-
relations between various indicators of extracts obtained from
different parts of A. sativum L., A. pamiricum Wendelbo, A. os-
haninii O. Fedtsch. There is a direct weak and statistically insignif-
icant correlation (p>0.05) between the AOA and the antimicro-
bial properties in the seed extract of these plants. Extracts from
other parts were characterized by moderate indirect correlations
(p>0.05) or a rather low correlation between the content of bio-
logically active substances and their antibacterial effect (p>0.05).

Extracts from the parts of 5 other species of the genus Al-
lium, such as A. oschaninii O. Fedtsch., A. schoenoprasum L., A.
schugnanicum Vlved., A. hymenorhizum Ledeb., and A. senescens
L. exhibited mainly indirect correlations between the studied bio-
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Wendelbo, A. oshaninii O. Fedtsch. Mpamas cnabas u cTaTUCTUYECKH
He3Hauumas B3ammocssasb (p>0,05) umeetca mexay AOA 1 NpoTUBO-
MWKPOBHBIM CBOMCTBOM B SKCTPAKTE U3 CEMAH 3TUX PacTeHUA. KC-
TPaKTbl U3 APYr1x 4YacTeil XapakTepusoBaauCb 0bpaTHbIMK Koppe-
NALMOHHBIMU CBA3AMM cpesHero yposHs (p>0,05) nan 3HaunUTeNbHO
HW3KOM B3aMMOCBA3bI0 MEXKAY OMONOTMYECKM aKTUBHBIMM BELLECTBA-
MM U MX aHTUBaKTepUuanbHbIM addekTom (p>0,05).

IKCTPaKTbl U3 yacTeit 5 ocTanbHbix BMAoB poga Allium — A.
oschaninii O. Fedtsch., A. schoenoprasum L., A. schugnanicum Vived.,
A. hymenorhizum Ledeb. n A. senescens L. mexay u3y4eHHbIMn 610-
IOTMYECKMMM NapameTpammi B OCHOBHOM 06/1a4anun 0bpaTHbIMM Kop-
PENALMOHHBIMK CBA3AMM, T.€. COfEepPKaHue obLmx nonndeHonoB U
AOA Haxoaunchb HUKe YPOBHS aHTUbaKTepuanbHoro apdekTa.

Pe3ynbTaTbl M3y4eHWA BO3MONKHOW KOPPENALMOHHOW CBA3U
MeXKay coaepaHnem nonndeHonos n AOA nccneayemblx PacTEHMUI ¢
nx 6akTepULMAHBIM 3GPEKTOM B OTHOLLEHWUM 3TaNIOHHOIO WTamma K.
pnheumoniae npuBeLeHbI B TabA. 6.

34ecb obpallaeTt Ha cebf BHUMaHWE HE3HAUMTENBHO BbICOKME
NOKa3aTeNn KoppenaumoHHbIX CBA3EM MeXay M3ydaeMbiMKU KOMMO-
HEHTaMM W aHTUOAKTEPUANbHBIM CBOMCTBOM 3KCTPAKTOB, MOJyYEH-

Tabnuya 6 KoppenayuoHHAA c853b Mex0y aHMuUbAKmMepuasnbHbIMu
ceolicmsamu npomus KI. pneumoniae u codepxcaHuem nonugeHonos
u AOA (no kpumepuro MupcoHa)

Cemsa/Seed
Jluct/Leave
Nykosuua/Bulb
Cemsa/Seed
Nuct/Leave
JNlykosuua/Bulb
Cemsa/Seed
Nuct/Leave
Nykosuua/Bulb
Cemsa/Seed
Jluct/Leave
Nykosuua/Bulb
Cemsa/Seed
Jluct/Leave
Nykosuua/Bulb
Cemsa/Seed
Nuct/Leave
Jlykosuua/Bulb
Cemsa/Seed
Nuct/Leave
JNlykosuua/Bulb
Cemsn/Seed
Jluct/Leave
Nykosuua/Bulb
Cemsa/Seed
Jluct/Leave
Nykosuua/Bulb
Cemsa/Seed
Nuct/Leave
Jlykosuua/Bulb

A. oschanii O. Fedtsch.

A. pamiricum
Wendelbo

A. altaicum Pall.

A. hymenorhizum Ledeb.

A. sativum L.

A. corolinianum DC.

A. elatum Regel

A. senescens L.

A. ramosum L.

A. suworowii Regel

logical parameters, i.e. the content of total polyphenols and AOA
were below the level of antibacterial effect.

Correlation rates between the content of polyphenols
and the AOA of the studied plants with their bactericidal effect
against the reference strain KI. pneumoniae are given in Table 6.

Slightly higher correlation rates between the studied com-
ponents and the antibacterial properties of extracts obtained
from parts of A. elatum Regel, A. hymenorhizum Ledeb. and
A. altaicum Pall. than in other species of the studied plants
were found in the study, although the results were insignificant
(p>0.05).

In particular, a moderate direct correlation was found be-
tween the content of polyphenols and antimicrobial properties in
the leaves (r=0.55) of A. elatum Regel and between the AOA and
antibacterial properties in the seeds of A. hymenorhizum Ledeb.
(r=0.50) and A. altaicum Pall. (r=0.51),while extracts obtained
from this and other parts of other plants showed only direct
weak correlations.

Our studies showed that there was a statistically insignifi-
cant (p>0.05) direct weak correlation between the content of

Table 6 Correlation between antibacterial properties against KI.
pneumoniae and the content of polyphenols, and AOA
(according to Pearson's criterion)

CopepikaHue
nonudeHonos
Content of polyphenols
P r P
=-0.11 >0.05 =-0.28 >0.05
=-0.28 >0.05 =-0.27 >0.05
=-0.03 >0.05 =0.54 >0.05
=0.04 >0.05 =-0.59 >0.05
=-0.28 >0.05 =-0.24 >0.05
=0.04 >0.05 =-0.19 >0.05
=0.51 >0.05 =-0.39 >0.05
=-0.55 >0.05 =-0.01 >0.05
=0.21 >0.05 =-0.61 >0.05
=0.50 >0.05 =0.17 >0.05
* *
=0.08 >0.05 =-0.49 >0.05
=0.04 >0.05 =0.43 >0.05
=0.40 >0.05 =-0.29 >0.05
=-0.22 >0.05 =-0.06 >0.05
=-0.06 >0.05 -0.18 >0.05
=-0.49 >0.05 =0.11 >0.05
=0.51 >0.05 =-0.07 >0.05
=-0.35 >0.05 =0.18 >0.05
=-0.32 >0.05 =0.55 >0.05
=0.44 >0.05 =-0.51 >0.05
=0.08 >0.05 =-0.45 >0.05
=0.01 >0.05 =-0.39 >0.05
=0.15 >0.05 =0.44 >0.05
=-0.39 >0.05 =-0.11 >0.05
=0.07 >0.05 =-0.24 >0.05
=-0.60 >0.05 =0.08 >0.05
=-0.27 >0.05 =0.23 >0.05
=0.21 >0.05 =0.21 >0.05
=0.26 >0.05 =-0.05 >0.05

MNpumeyaHue: * — HEBO3MOMKHO NPOCAEAUTL KOPPENSALMIO, T.K. 3HAYEHWUE aHTUMMUKPOBHbIX CBOWMCTB AN1A BCeX NPO6 OAMHAKoBOe
Note: * — it is impossible to trace the correlation, because the value of antimicrobial properties for all samples is the same
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HbIX U3 YacTei A. elatum Regel, A. hymenorhizum Ledeb. n A. altaicum
Pall., yem y apyrvx BUZOB MUCCNELYEMbIX PACTEHWUI, XOTA PE3yNbTaThI
CTaTUCTUYECKM He3Hauumble (p>0,05).

B yacTHOCTH, BbIABNIEHA NPAMAn KOPPENALMOHHAA CBA3b CPea-
HEel CTeneHun Mexay CofepKaHWem NoAUPEHON0B M aHTUMUKPOD-
HbIMKM CBOWCTBaMM B AnCTbAX (r=0,55) A. elatum Regel u cpegHeit
cTeneHn B3ammocBsasb mexay AOA v aHTMBaKTepuanbHbIMU CBOM-
cTBaMu B cemeHax A.  hymenorhizum Ledeb. (r=0,50) u A. altaicum
Pall. (r=0,51), Koraa 3KCTPaKTbl, NONY4YEHHbIE U3 3TOTO U APYr1X YacTel
OCTa/IbHbIX PACTEHMIA, AEMOHCTPUPOBAAMU TO/MLKO Mpsmble ciabble
KOpPENALMOHHbIE CBA3N.

Hawwu uccnefoBaHWA MOKa3anu, YTO UMEETCA CTAaTUCTUYECKM
He3Haummasn (p>0,05) npsamas cnabas KoppenaLMOHHas CBA3b MEXAY
cogepaHuem nonudeHosIoB U aHTUBAKTEPUAbHBIMK CBOWMCTBaMM
(r=0,43) B 3KCTpaKTe M3 cemaH U Npamas cnabas KoppPensLUoHHas
cBA3b mexkay AOA 1 aHTMbaKTepuanbHbIMM CBOMCTBAMM B SKCTPAKTE
n3 nuctbeB A. sativum L. (r=0,43; p>0,05).

HeobxoauMo oTMETUTb Cnabyto B3aMMOCBA3b MENIY COAep-
*KaHWem nosMPeHON0B U NPOTUBOMMKPODBHBIM 3PEKTOM NYKOBUL,
A. oschaninii O. Fedtsch. (r=0,54; p>0,05) n A. senescens L. (r=0,44;
p>0,05), 4To He BbISBNEHO B IKCTPAKTaX U3 3TOM NOA3EMHOW YacTu
[APYTUX pacTeHuid.

IKCTPaKTbl HaZ- M Noa3eMHbIx Yacter A, carolinianum DC., A.
ramosum L., u A. suworowii Regel He AEMOHCTPUPOBANM NPAMBbIE KOP-
PEeNALMOHHbIE CBA3WN MEXKAY U3yYaemMbIMM NapameTpamm 1 061asanm
TO/IbKO 0BPATHBIMM NOKa3aTeNAMU B3aUMOCBA3H.

[laHHble, NpuBeAEHHble B Tabn. 7, NOKA3bIBAKOT, YTO IKCTPaK-
Tbl TONIBKO 5 UCCNeayeMbIX PaCTEHWI AEMOHCTPUPYIOT B3aUMOCBS3b
MeXay BMONOrMYECKM aKTUBHBIMU KOMMOHEHTaMU M UX aHTMDaKTe-
pYanbHbIMK CBOWCTBaMM B OTHOLWEHUM E. coli. Tak, A. hymenorhizum
Ledeb. 6bln1 €4MHCTBEHHBIM BUAOM U3 YUC/IA UCCIEAYEMBIX PACTEHU,
Y KOTOPOT0 3KCTPaKTbl 2 YacTel AEMOHCTPUPOBA/IN KOPPENALMOHHbIE
CBA3M PA3NMYHOTO YPOBHA. TaK, JIYKOBMLA MOKa3ana B3aMMOCBA3b
npsiMoii cpesiHel cunbl (r=0,57), a cemeHa 0bnaganu npsamoit cnaboi

Tabnuya 7 KoppenayuoHHasa ceasb mexody aHMuUbaKmepuanbHsImMu
ceolicmsamu npomus E. coli u codepxarHuem nonugeHonos u AOA

(no kpumeputo MupcoHa)

Bupg, pacteHuin
Plant species

Yactu pacteHuit
Parts of plants

Cems/Seed
JNluct/Leave
Jlykosuua/Bulb
Cems/Seed
Nnct/Leave
JNlykosuua/Bulb
Cems/Seed
JNuct/Leave
Nykosuua/Bulb
Cems/Seed
Nnct/Leave
JNlykosuua/Bulb
Cema/Seed
Nuct/Leave
Jlykosuua/Bulb

A. hymenorhizum Ledeb.

A. ramosum L.

A. altaicum Pall.

A. oschaninii O. Fedtsch.

A. sativum L.

polyphenols and antibacterial properties (r=0.43) in the seed ex-
tract and a direct weak correlation between the AOA and anti-
bacterial properties in the leaf extract of A. sativum L. (r=0.43;
p>0.05).

It should be noted that there is a weak correlation between
the content of polyphenols and the antimicrobial effect of A. os-
chaninii O. Fedtsch (r=0.54; p>0.05) and A. senescens L. bulbs
(r=0.44; p>0.05), which was not found in extracts from the under-
ground part of other plants.

Extracts of above and belowground parts of A. carolinianum
DC., A. ramosum L., and A. suworowii Regel did not demonstrate
direct correlations between the studied parameters and had only
negative correlation indicators.

The data given in table 7 show that extracts from only 5 of
the studied plants demonstrate the correlation between biologi-
cally active components and their antibacterial properties against
E. coli. Thus, A. hymenorhizum Ledeb. was the only species
among the studied plants, in which extracts of 2 parts showed
correlations of various strength. The bulb showed a direct mod-
erate correlation (r=0.57), while the seeds had a direct weak cor-
relation (r=0.50). The difference between them was statistically
insignificant (p>0.05). In the remaining 4 species, extracts of only
one part had a weak correlation. In particular, in A. altaicum Pall.
Seed extracts (r=0.50) showed a direct weak correlation between
the total polyphenols content and bactericidal activity, bulbs of
the species A. ramosum L. (r=0.51) and A. sativum L. (r=0.36)
were characterized by a similar correlation. At the same time, all
these correlations were statistically insignificant (p>0.05).

Thus, our results allow us to conclude that the above- and
underground parts of some wild and endemic species of the ge-
nus Allium growing in Tajikistan have different level of AOA due
to the content of total polyphenols. The content of total poly-
phenols and the AOA of extracts obtained from various parts of

Table 7 Correlation between antibacterial properties against E. coli
and polyphenol content, and AOA (according to Pearson's criterion)

CopeprkaHue
AOA nonndeHonos
Content of polyphenols
r p r p
=0.50 >0.05 =-0.94 =0.000
=-0.03 >0.05 =0.34 >0.05
=0.57 >0.05 =0.16 >0.05
=0.21 >0.05 =0.22 >0.05
=0.02 >0.05 =-0.19 >0.05
=0.09 >0.05 =0.51 >0.05
=0.24 >0.05 =0.50 >0.05
=-0.12 >0.05 =0.25 >0.05
=-0.60 >0.05 =-0.15 >0.05
=0.13 >0.05 =0.20 >0.05
=-0.03 >0.05 =-0.40 >0.05
=-0.43 >0.05 =0.10 >0.05
=0.11 >0.05 =-0.37 >0.05
* *
=0.20 >0.05 =0.36 >0.05

NpumeyaHwe: * — HEBO3MOXKHO NPOCAEAUTb KOPPENALMIO, T.K. 3HAUEHUE aHTUMMKPOBHBIX CBOICTB ANA BCEX NP6 0aMHaKoBOe
Note: * — it is impossible to trace the correlation, because the value of antimicrobial properties for all samples is the same
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CWAbl KoppenaumoHHow ceasbio (r=0,50). Mpu 3ToM pasHMLa MexXay
HUMMK BblNa CTAaTUCTUYECKM He3Hauumoii (p>0,05). Y ocTanbHbiX 4
BUA0B KOPPENALMOHHOM CBA3bO CNaboit cubl 061aann IKCTPaKTbI
TO/IbKO 0AHOM YacTu. B yactHoctH, y A. altaicum Pall. npamyto chabyto
B3aMMOCBA3b COAEPKaHUA 06WMX NonndeHoNoB ¢ BakTepuumuaHo-
CTbl0 AeMOHCTpUpoBanu cemena (r=0,50), aHanorMyHoM Koppenaum-
OHHOM CBA3bIO XapaKTepM30BaAUCh NYKOBULLbI BUA0B A. ramosum L.
(r=0,51) n A. sativum L. (r=0,36). Mpw 3TOM, BCe YKa3aHHble Koppens-
LIMOHHbIe CBA3M BbIAN CTAaTUCTUYECKM HE3HAYMMbIMK (p>0,05).

Takum 06pasom, NoNyYeHHbIE HAMU Pe3yNLTaTbl NO3BOAAIOT 3a-
KNIOUNTb, YTO HaZI3EMHbIE M NOA3EMHbIE YacTh HEKOTOPbIX AUKOPACTY-
LLMX M SHAEMUYHbIX BUAOB poaa Allium, npouspactarolmx B TafKuKu-
CTaHe, 06nafatoT pasnnyHom cTeneHbto AOA Gnarofaps CoAepPKaHMIO
0bwyx nonndeHonos. CopeprkaHne obwmx nonudeHonos n AOA
9KCTPAKTOB, MOMYYEHHBIX M3 Pa3/IMYHbIX YacTel pacTeHwii, BapbupyeT
B 60/IbLUMX AMana3oHax. B HEKOTOPbIX CIyyasx NPOCAEXKMBaOTCA Nps-
Mble KOPPENALMOHHbBIE CBA3WN Pa3NNYHOM CUJIbl MEXIY COAEpHKaHNEM
NOAUPEHONOB M CYMMAPHbBIM KONMYECTBOM aHTUOKCUAAHTOB B Pa3nny-
HbIX YaCTAX C MPOTUBOMUKPOOHBIMU 1 GYHIMUMAHBIMK CBOMCTBaMM. B
OTAE/bHbIX CAyYasX, SHAEMUYHbIE BUAbl —A. schugnanicum Vved. n A.
pamiricum Wendelbo — BbipaXKeHHO OT/IMYAIOTCA Kak MeXay Cob0oM, Tak
W OT APYIMX WMPOKO PacnpoCTPaHEHHbIX AMKOPACTYLWMX BUAOB Posa
Allium, nponspacTatowmx B TagKUKUCTaHE.

UccnepoBaHue Koppenauun mexpy copepraHuem 6UoKom-
NOHEHTOB C NPOTUBOMUKPOGHO U GYHIULUMAHOM aKTUBHOCTbIO B 3a-
BMCMMOCTM OT BbICOTbI NPOM3pAcTaHua. B npouecce paboTbl Ham yaa-
nocb cobpatb 2 BUAA NiyKa — A. oshaninii O. Fedtsch. n A. suworowii
Regel, npov3pacTatowmx Ha PasnnyYHbIX BbiCOTax. PesynbTaTbl Uccie-
[l0BaHMA copepkaHua obwmx nonmdeHonos, AOA Haa- U NOA3EMHbIX
yacteit A. oshaninii O. Fedtsch. 1 nx BO3MoKHas B3aMOCBA3b C NPo-
TUBOMMKPODOHOM aKTUBHOCTbIO NPUBELEHDI B Tab. 8.

Mo AaHHbIM OTAENbHbIX AaBTOPOB, BbICOTA Haf YPOBHEM MOpPS
3aMeTHO B/IMAET Ha AMHAMMKY HaKoNAeHUA BUONOTUYECKM aKTUBHbIX
coeamMHeHui pacteHuid [22, 23]. Hamu yCTaHOBNEHO, YTO HaKomn/e-
HME W3YYEHHbIX HaMM BUOKOMMOHEHTOB MPUMEPHO OAMHAKOBO BO
BCEX YacTAX BHE 3aBUCMOCTM OT MECTA M BbICOTbI NPOM3pacTaHua. B
TOXe Bpemsi, HabNoAAKOTCA HEKOTOPbIE CTAaTUCTUYECKM HE3HAYMMble
B3aMMOCBA3M. B 4aCTHOCTH, NPU OAMHAKOBLIX MOKA3aTeNAX COAEPHKa-
HuA 061X nosmdeHonos — ot 11,11+0,11 mr/mn go 11,32+0,11 mr/
MA 1 cymmapHoit AOA — ot 5,3740,02 mr/mn ao 5,65+0,02, nykosuupl
pacTeHwi, CobpaHHbIX Ha Pa3HbIX BbICOTAX, BbIPAXKEHHO PAa3NNYaNUCh
no cnocobHOCTU MHIMBMPOBATL POCT 3TAJIOHHOTO LWTAaMMa S. aureus.
Tak, Npu TakMx NOKa3aTenax 30Ha NOAABNEHMS POCTA STOTO 3Ta/lOHHO-
ro LWTamma 3KCTpakTamu A. oschaninii O. Fedtsch., npouspacratowero
Ha BbicoTe 1449 m (oKpaunHa Kuwnaka Xywépu, Bapsobckoe yuiense),
coctasuna 11,00£0,21 mm, a Ha BbicoTe 2320 m (BoTaHMYeCKMiA cag,
I'BAO) He npesbiwana 8,60£0,22 MM. B TO e Bpems, Npy TaKOM e
3HaYeHWUM NoKaszaTe M BMOKOMMOHEHTOB B IYKOBMLLAX PACTEHUM, CO-
6paHHbIX Ha BbicoTax 1240-1260 m (KoHzapa, Bap3obckoe yuenbe 1
Aldpak, Pammutckoe yuiense) v BbicoTbl 1400 m (Bopyx, Ucdapa, Cor-
Auniickas 061acTb), NPOABAAAM AOCTATOYHO BbICOKYIO CTENEHb baKTe-
PULMAHOCTM — 30Ha NoAaBeHus pocTa bbina fo 19,50+0,31 mm.

OtmeuyaeTcs 06paTHan NoiHaA KOpPenaLMoHHas cBaA3b (Tabn. 9)
MEXKAy aHTMBaKTepManbHOW aKTUBHOCTbIO E. coli U BbICOTOW NPOUs-
pacTaHuMA Hag, YPOBHEM MOPA BO BCEX YACTAX UCCNELyeMOoro NyKa (ce-
MEHa, IMCTbA U JIYKOBMLIA) — YeM BbilLe MECTO NPoM3pacTaHus, Tem
HUKe NPoTUBOBaKTEPUanbHble cBoicTBa npoTumB E. coli, n, Haobopor,
YeM HUXKE MECTO NPOoM3pacTaHus, TEM Bbile aHTUOAKTepWasibHble
CBOWCTBA OTHOCUTE/IbHO MMKpPOOpraHusma E. coli (r=-1,00; p<0,01).

AHaNOTMYHbIN XapaKTep B3aMMOCBA3M BbIABIEH MeXIy COAep-
KaHMeM BMOKOMMNOHEHTOB C QYHIMUMAHON aKTUBHOCTBIO B CEMEHAaX
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plants vary over a wide range. In some cases, there are direct
correlations of varying strength between the content of poly-
phenols and the total amount of antioxidants in various parts of
the plant with antimicrobial and fungicidal properties. In some
cases, endemic species A. shugnanicum Vved. and A. pamiri-
cum Wendelbo distinctly differ both from each other and from
other widespread wild species of the genus Allium growing in
Tajikistan.

Study of the correlation between the content of biocom-
ponents with antimicrobial and fungicidal activity, depending
on the altitude of plant growth. In the process of work, we man-
aged to collect 2 types of onions — A. oshaninii O. Fedtsch. and A.
suworowii Regel growing at different heights above sea level. The
results of the study of the total polyphenols content, the AOA of
the above- and underground parts of A. oshaninii O. Fedtsch.
and their possible correlation with antimicrobial activity are given
in Table 8.

According to some authors, altitude above sea level signifi-
cantly affects the dynamics of accumulation of biologically ac-
tive plant compounds [22, 23]. We have found that the accumu-
lation of the biocomponents studied by us is approximately the
same in all parts, regardless of the growth place and altitude.
At the same time, some statistically insignificant relationships
are observed. In particular, with the similar content of total
polyphenols — from 11.11+0.11 to 11.3240.11 mg/ml, and total
AOA - from 5.37%0.02 to 5.65+0.02 mg/ml, bulbs of plants col-
lected at different heights above sea level considerably differed
in their ability to inhibit the growth of the S. aureus reference
strain. Thus, with such indicators, the zone of suppression of
the growth of this reference strain by extracts of A. oschaninii
O. Fedtsch., growing at an altitude of 1449 m (outskirts of Khu-
shyori village, Varzob gorge), was 11.00+£0.21 mm, while at a
height of 2320 m (Botanical Garden, GBAO) it did not exceed
8.60£0.22 mm. At the same time with the same value of bio-
components the plant bulbs collected at altitudes of 1240-1260
m (Kondara, Varzob gorge and Yafrak, Ramit gorge) and 1400 m
(Vorukh, Isfara, Sughd region) showed a fairly high bactericidal
activity (the zone of growth suppression was up to 19.50+0.31
mm).

There was an indirect complete correlation (Table 9) be-
tween the antibacterial activity against of E. coli and the altitude
of plant growth in all parts of the studied onion (seeds, leaves
and bulbs): the higher the place of growth above sea level, the
lower the antibacterial properties against E. coli, and vice versa,
the lower the place of growth, the higher the antibacterial prop-
erties against this microorganism (r=-1.00; p<0.01)

A similar pattern of the relationship was found between
the content of biocomponents with fungicidal activity in the
seeds and bulbs of this plant species. Extracts from these parts
of plants growing at an altitude of 1370 m (Yafrak, Ramit gorge)
showed a significantly increased antifungal activity with the fol-
lowing growth inhibition zone: seeds — 19.60+0.34 mm and bulb
—25.00£0.37 mm, i.e. approximately 2-2.5 times higher than the
fungicidal activity of all parts of plants growing both below and
above this altitude.

Other researchers also report a possible relationship be-
tween the factors of the altitude gradient and fungicidal activity.
In particular, it has been reported that altitude can play an im-
portant role in plant growth, and this is related to sunlight inten-
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AVICENNA BULLETIN
Vol 24  No 1 % 2022

Tabauya 9 KoppenayuoHHeil aHanus npomusomukpobHol akmus-
Hocmu Hao- u nodsemHelx yacmeli Allium oshaninii O. Fedsch. 8 3a-
8UCUMOCMU 0M 8bICOMbI NPOU3PACMAHUA (No Kpumeputo MupcoHa)

Table 9 Correlation analysis of the antimicrobial activity of the above-
and underground parts of Allium oshaninii O. Fedsch. depending on
the altitude of plant growth (according to Pearson's criterion)

Cemsa/Seed
BuicoTa r =0.69 =-0.05 =-0.56 =0.41 =-0.18 =-1.00 =-0.34
Height p >0.05 >0.05 >0.05 >0.05 >0.05 <0.01 >0.05
Nuct/Leaf
Bbicota r =0.93 =0.80 =-0.75 =-0.34 =-0.07 =-1.00 =-0.34
Height p =0.021 >0.05 >0.05 >0.05 >0.05 <0.01 >0.05
JNlykoeuua/Bulb
BbicoTa r =0.07 =0.24 =-0.75 =0.35 =-0.25 =-1.00 =-0.34
Height p >0.05 >0.05 >0.05 >0.05 >0.05 <0.01 >0.05

MNpumeyanua: A — aHTMOKCUAAHTBI; M — nonndeHonbl
Notes: A — antioxidants; P — polyphenols

Tabnuya 10 CodeprcaHue nonugeHon08, GHMUOKCUOAHMOB U NPOMUBOMUKPOOHAS GKMUBHOCMb HAO- U nod3emMHbix yacmel Allium suworowii

Regel 8 3a8ucumocmu om 8bICOMbI NPOU3PACMAHUSA

AHTUBaKTepuanbHble u GpyHrMUnaHbIe ceoiicTea (Mm)

23
3 5 3 3
3 =5 o g § _ S
X 2 o > S 3 3
) s 7 3 3 2 © 2
E & 5 3 5 . §
= g <
[apa, 5,24+0,02 6,36+0,13 Cems 8,00+0,21 7,90+£0,23  7,9040,23 7,30£0,15 9,90+0,28
PamuTckoe 1798 4,69+0,06 10,11+0,02 Jlnct 7,20£0,13 7,30£0,15  7,20%0,13 7,30£0,15 7,70£0,15
ylenbe 5,74+0,03 10,99+0,07 JlykoBuua 10,40+0,27 8,60+0,22  8,20+0,25 8,00+0,15 11,00+0,26
CUEKYX, 5,34+0,04 6,01+0,13 Cemn 7,90+0,18 7,30+0,15 10,40+0,27 7,20%0,13 9,90+0,23
MMccapckui 1492 4,80+0,04 10,11+0,02 Nnct 7,304£0,15 7,40+0,16  7,90+0,18 7,20+0,13 7,9040,23
palioH 5,79+0,02  10,44+0,05 /ykoBuua 10,30+0,26 8,30+0,26 10,80+0,25 8,00+0,15 10,20+0,20
BacceitH peku 5,24+0,01 5,83+0,05 Cems 10,30+0,21  8,40+0,16 10,10+0,23 10,40+0,27 19,00+0,37
Bap306, 1436 4,68+0,05 10,35+0,07 Jlnct 9,3040,21 7,40+0,16  7,70%0,15 7,90+0,18  10,10+0,35
Bap3ob6ckoe 5,62+0,02 10,58+0,03 JlykoBuua 11,60+0,27 9,80+0,20 11,10+0,31 11,20+0,29 19,30+0,40
yuwenbe
Adpak, 5,39+0,03 5,89+0,13 Cems 15,50+0,31 7,40+0,16  7,30+0,15 7,60+0,22 7,80+0,20
Pamutckoe 1370* 5,41+0,11 10,77+0,04 Nnct 10,20+0,39 7,40+0,16  7,20+0,13 7,3040,15 7,3040,15
ywenoe 5,58+0,03 10,57+0,04 Jlykosuua 12,30+0,54 8,6010,22 7,70+0,21 8,60+0,16 10,80+0,25
KoHpapa, 4,96+0,07 6,3410,15 Cems 9,9040,32 7,30£0,15  7,7040,21 7,9040,23 8,3040,26
Bapsobckoe  1187** 4,51+0,04 10,01+0,05 Jlnct 8,0010,21 7,20£0,13  7,4040,16 7,30£0,15 7,60+0,22
ylenbe 5,20+0,02 10,80+0,03 Jlykosuua 11,00+0,26 8,30+0,15 9,90+0,18 8,40+0,16  11,20+0,29

N NYKOBULAX OAHHOTO BMZAA PACTEHMA. IKCTPAKTbl M3 3TUX YacTei
pacTeHuit, npouspacTalolmx Ha Bbicote 1370 m (Adpak, Pamutckoe
ylLenbe), NOKa3asn MOBbILEHHYIO NPOTUBOrPUOKOBYIO aKTMBHOCTb
C 30HOW NnoaaBneHus pocta: cemeHa — 19,60+0,34 mm v nyKosuua —
25,00£0,37 mm, T.€. npuMepHO B 2 1 2,5 pasa bonbLue, Yem GyHTMLMA-
HaA aKTMBHOCTb BCEX YACTeW PACTEHMI, MPOU3PACTAOLLMX KaK HUXKeE,
TaK BblLLE 3TOM TOYKM Ha, YPOBHEM MOPA.

O BO3MOMHOM B3anMOCBA3M GaKTOPOB BbICOTHOIO rpaAneHTa ¢
bYHMMUMAHOW aKTMBHOCTbIO COOBLIAIOT U Apyrue uccnegosatenu. B
YaCTHOCTH, COOBLLAETCA, YTO BbICOTA MOXKET WUIpaTb BaXKHYIO PO/b B
pocTe pacTeHMi, U 3TO CBA3AHO C MHTEHCUBHOCTbLIO COTHEYHOTO CBETa,
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sity, water supply, temperature conditions, and plant nutrients
availability [24].

Table 10 shows the results of a regression analysis of the
content of total polyphenols and the AOA of the above- and be-
lowground parts of A. suworowii Regel and their possible rela-
tionship with antimicrobial and fungicidal activity depending on
the altitude.

There is no correlation between the content of biocompo-
nents with antimicrobial and fungicidal activity, depending on
the altitude of plant growth and place of collection of the studied
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Table 10 Correlation analysis of the antimicrobial activity of the above- and underground parts of Allium oshaninii O. Fedsch. depending on the
altitude of plant growth (according to Pearson's criterion)

[e S
9\ =
9 2 S - 3
5 3 5 . §

g <
5.24+0.02  6.36%0.13 Seed 8.00+0.21  7.90+0.23 7.90+0.23  7.30£0.15  9.90+0.28
D_afaf 1798  4.69+0.06  10.110.02 Leaf 7.20+¢0.13  7.30+0.15 7.20%0.13  7.30£0.15  7.70+0.15
Ramit gorge 5.74+0.03  10.99+0.07 Bulb 10.40+0.27 8.60+0.22 8.20+0.25  8.00+0.15  11.00%0.26
, 5.34+0.04  6.010.13 Seed 7.90+0.18  7.30+0.15 10.40+0.27 7.20+0.13  9.90+0.23
Siyokuh, 1492  4.80:0.04  10.11:0.02 Leaf 7.30+0.15  7.40:0.16  7.90+0.18  7.20:0.13  7.90%0.23
Hissar region 5.79+0.02  10.44%0.05 Bulb 10.30+0.26  8.30%0.26 10.80+0.25 8.00£0.15  10.20+0.20
Basin of the 5.24+0.01  5.83%0.05 Seed 10.30£0.21 8.40+0.16 10.10+0.23 10.40+0.27 19.00%0.37
Varzob River, 1436  4.6840.05  10.35%0.07 Leaf 9.30+0.21  7.40+0.16 7.70+0.15  7.90+0.18  10.10%0.35
Varzob gorge 5.62+0.02  10.58+0.03 Bulb 11.60£0.27 9.80+0.20 11.10+0.31 11.20+0.29 19.30%0.40
5.39+0.03  5.89+0.13 Seed 15.50+0.31 7.40#0.16 7.30¢0.15  7.60+0.22  7.80+0.20
Ya.frak' 1370% 5.41#0.11  10.77#0.04 Leaf 10.20£0.39  7.404#0.16 7.20+0.13  7.30#0.15  7.30%0.15
Ramit gorge 5.58+0.03  10.57+0.04 Bulb 12.30+0.54 8.60%0.22 7.70£0.21  8.60+0.16  10.80+0.25
4.96+0.07  6.34+0.15 Seed 9.90+0.32  7.30+0.15 7.70+0.21  7.90+0.23  8.30+0.26
Kondara, 1187** 4.5130.04 10.010.05 Leaf 8.00£0.21  7.20%¥0.13 7.40%0.16  7.30%0.15  7.600.22
Varzob gorge 5.20+0.02  10.80+0.03 Bulb 11.00£0.26  8.30+0.15 9.90+0.18  8.40+0.16  11.20%0.29

Note: * — Allium suworowii Regel was collected in the town of Yafrak, at an altitude of exactly 1370 m, in contrast to Allium oschaninii O. Fedsch., which was collected in
the same place, but at an altitude of 1260 m (Table 8); ** — Allium suworowii Regel was collected in the town of Kondara, at an altitude of exactly 1187 m, in contrast to
Allium oschaninii O. Fedsch., which was collected in the same place, but at analtitude of 1240 m

Table 11 Correlation analysis of antimicrobial activity of above- and
belowground parts of Allium suworowii Regel depending on the
altitude of plant growth (according to Pearson's criterion)

Tabauya 11 KoppenauuoHHsll aHanu3 NpomusoMuKkpobHol akmus-
Hocmu Haod- u nodzemHbix yacmeli Allium suworowii Regel 8 3asucu-
MOCMU 0Om 8bICOMbI NPOU3PACMAHUA (no kKpumeputo [upcoHa)

_—_ S. aureus Ps. aeruginosa KI. pneumoniae E. coli Candida

Cemsa/Seed

Buicota r =0.45 =0.20 =-0.44 =0.40 =0.12 =-0.22 =0.11

Height p >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
Nuct/Leaf

BbicoTa r =0.03 =-0.13 =-0.44 =0.25 =-0.14 =-0.06 =-0.02

Height p >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

JNlykoeuua/Bulb
BuicoTa r =0.79 =-0.52 =-0.47 =0.08 =0.28 =-0.19 =-0.07
Height P >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

Mpumeyanus: A — aHTMOKCUAAHTbI; M — nonndeHonbl
Notes: A — antioxidants; P — polyphenols

raw materials, i.e. the difference was not statistically significant,
as shown in Table 11.

KONMYECTBOM BOZbl, TEMMNEePaTypPHbIMM YCAOBUAMM U AOCTYMNHOCTbIO
NUTaTeNbHbIX BELLECTB A1 pacTeHuit [24].

B 1abn1. 10 noKasaHbl pe3y/bTaTbl PErPECCMBHOIO aHaNM3a Mo co-
JepaHuio 06wyx nonnderonos 1 AOA HaZi- M NOA3EMHbIX YacTen A.
suworowii Regel 1 x BO3MOKHas B3aMMOCBA3b C NPOTUBOMUKPOBHOW
1 QYHIMUMAHON aKTMBHOCTbIO B 3aBUCMMOCTYM OT BbICOTbI NPOM3pac-
TaHus.

Koppenauumu mexay coaep:kaHneM BUOKOMMNOHEHTOB C NPOTH-

CONCLUSION

Thus, for the first time we have studied correlations be-
tween biologically active components and antimicrobial and
fungicidal properties of some species of the genus Allium grow-

BOMMKPOOHOM 1 GYHIMLMAHOM aKTUBHOCTBIO B 3aBUCMMOCTM OT BbICO-
Tbl U MecTa cbopa UCCAelyemoro Cbipbs He HabalaaeTcs, T.e. PasHU-
La 6blna CTaTUCTUYECKM HE3HAYMMOW, YTO YKasaHo B Tabn. 11.

ing in Tajikistan, depending on the altitude gradient. Our results
allow us to conclude that the above- and underground parts of
some wild growing and endemic species of the genus Allium have
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3AKNIOMEHMUE

Takum 06pa3om, Bnepsble HaMK WU3y4YeHbl KOPPENALMOHHbIE
CBA3M MeXay OWONOrMYecKM aKTMBHBIMM KOMMOHEHTaMM, MPOTU-
BOMMKPOBHLIMU M GYHMMUMAHBIMU CBOMCTBAMM HEKOTOPbIX BMAO0B
poga Allium, npouspacratowyx B TagKMKUCTaHe, B 3aBUCHMOCTU OT
BbICOTHOMO rpaaveHTa. onyyeHHble HamMK pesybTaTbl MO3BOAAOT
3aK/II0YMUTb, YTO HAZL- M MOA3EMHbIE YACTU HEKOTOPbIX AMKOPACTYLLMX
N 3HAEMUYHBIX BUAOB poga Allium obnagatoT pasiMyHONM CTeneHbto
QHTUMOKCUAAHTHOM aKTMBHOCTM bnarofapsa CofepiKaHuio obwmx no-
nundeHonos. CoaepkaHne 0bLWMX NOAUPEHONOB N aHTUOKCUAAHTHAA
CMOCOBHOCTb 3KCTPAKTOB, MOJIYYEHHbIX M3 Pa3/IMYHbIX YacTen pac-
TEHWI, BapbupyloT B 6ONbLWIMX AMana3oHax. B HEKOTOPbIX Caydyasx
NPOC/IEXKMBALOTCA MPAMbIE KOPPENALMOHHBIE CBA3W PA3/UYHON CUAbI
MeXAay coaepiKaHnem noamdpeHoN0oB, aHTMOKCUAAHTHLIMU, NPOTMBO-
MMKPOBHBIMU U GYHIMUMOHBIMM CBOMCTBaMU. DHAEMUYHbIE BUADI —
A. schugnanicum Vved. n A. pamiricum Wendelbo — no sTum noka-
3aTe/IIM BbIPAXKEHHO OT/IMYALOTCA KaK Mexay coboi, TaK U OT Apyrnx
LUMPOKO PacnpocTpaHEHHbIX AMKopacTyLmx Buaos poga Allium.

varying degrees of antioxidant activity due to the content of total
polyphenols. The content of total polyphenols and the antioxi-
dant activity of extracts obtained from different parts of plants
vary over a wide range. In some cases, there are direct correla-
tions of varying strength between the content of polyphenols, an-
tioxidant, antimicrobial, and fungicidal properties. Endemic spe-
cies, such as A. shugnanicum Vved. and A. pamiricum Wendelbo,
clearly differ on these indicators from each other and from other
widespread wild species of the genus Allium.
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