aATbIHA AT bl TeXHU4YeCKHii

Kaparannu TEXHUKAJIBIK YHUBEPCUTET

yuuBepcurteri» KEAK uMeHH AObLIKaca
Carunosa»

«90inkac CarbIHOB I s I HAO «KaparananHckui

)

«XVII CarpIHOB OKYJIaphbl.
bistiM, FBLIIBIM JK9HE OH/AIPiC HHTErPaAlMSIChD)
aTThl XaJIbIKapaabIK FhUIBIMU-ITPAKTUKAIBIK
KOH(EpEHIMSICHIHBIH

EHBEKTEPI
3 — bemM

TPYIbI
Mex1yHapoJHOM HayYHO-TTPAKTHUYECKON KOH(DEPEHIIUU
«XVII CaruHOBCKHE YTEHUS.
NuTerpanus o0pa3oBaHus, HAayKu U NPOU3BOACTBA)
Yacts 3

PROCEEDINGS
International scientific and practical conference
«XVII Saginov readings.
Integration of education, science and production»
Part 3

Kaparanabt 2025



O0X 001
KBK 72
0-59
bac pengakTop
«90inkac CarbpiHOB aTbiHAarbl Kaparanabl TexaukaablK YHUBepcuTeT» KEAK
Bbackapma Teparacsl — PexTop - Carunraena C. C.

Penakuusnelk anka:
MextueB A./l., AnekenoB C.M., baticanos C.O.,
Nuteikos T.C., Ucarynos A.3., Moucees B.C., Mynnaxmeros 3.M.,
Cynees b./., lOpuenkoA.B.

«XVII CarpiHOB OKYJapbl. BLTiM, FBUIBIM KOHEe OHIIPIC MHTErpaunusiChbD)
atThl XaJbIKapalblK FHUIBIMU-TIPAKTUKAIBIK KOH(EPEHIMACHIHBIH eHOeKkTepi (3
oemmae) bemm 3 / «O06inkac CarblHOB aThIHAAFel KaparaHIbl TEXHHKAJIBIK
yauBepcureti» KeAK. — Kaparauner: KapTV 6acnacer, 2025.— 759 6.

ISBN 978-601-355-570-6

Kunakra «XVII CarbiHOB OKyJaphl. bimiM, FEUIBIM jKOHE OHIIPIC HHTETPAIIUSICHDY
aTThl XaJbIKApaJblK FBHUIBIMU-TOKIPUOETIK KOH(MEpEHUUsFa KaThICYIIbUIAPIAbIH
OastHIaManapbl KapusuianraH. basHnamanapaa skorapbl kociOu OutiM OepyliH e3€KTi
Mocenenepi, Oojamak dSHEPreTUKAchl, AaKMapaTThIK TEXHOJOTHUSIAp, XUMUS-
OMOJIOTHSUTBIK FBUIBIMIAP, DKOHOMHUKA, OJIEYMETTaHy >KOHE TreocasicaT, TEeXHUKAJBIK
FBUIBIMJIAP, TAOUFH pecypcTap/bl YThIMIbI alijanany, eMip TIPIIUIITIHIH Kayirci3airi,
METaJTyprusl )KOHEe MaTepUaNITaHy, KoJliK KoHE KYPbUIbIC canajapbl KApacThIPbUIFaH.

}KI/IHaK mMarepuajigapbl frajlbIMJap¥a, cajla MaMaHJIapblHA, OKBITyIIbIIApFa,

JIOKTOPAHTTap MEH MAarucTpaHTTapFa, COHJAH-aK >KOFapbl OKY OPBIHJIAPBIHBIH
CTYJICHTTEpiHE apHAJIFaH.

O0X 001
KBK 72

ISBN 978-601-355-570-6

© Oouikac CarbIHOB aTBIHIAFbI
Kaparannpl TexHukanslk yHuBepcuteti, 2025



YK 579.65 : 633.72 N.M. Xanunos (Tamkent, UMAHPY),
b.T. Myxamanues (byxapa, BI'TY),
[1.Y. Mup3aesa, H.3. Xomkuepa (byxapa, BI'Y),

PA3PABOTKA ITUTATEJIBHOW CPE/BI JUISI [TPOM3BOICTBA
TJIABPUIMHA: DHJIIO®UTHOT O TPUBA, BBIIEJIEHHOT'O 13
COJIOJIKU

['mabpuauH — 93TO XOpPOUIO HW3BECTHBIM aKTUBHBIM M30(QIIaBOH,
oOHapy>xeHHbIN B KopHe conojku (Glycyrrhiza glabra L.), kotopslit o6nanaer
HIMPOKUM CHEKTPOM OHOJIOTMYECKON AaKTUBHOCTU. PacTuTenbHBbIE KIETKH,
BOJIOCAaThle KOPHM M TPHOKOBBIE JHAOGUTHI SIBISIOTCS  BaXKHEUIIUMU
aIIbTEPHATUBHBIMU ~ METOJIAMHU  COXPAaHEHHUS PACTHUTEINBHBIX PECYpPCOB H
YCTOMYMBOIO MPOU3BOJICTBA MPUPOJHBIX COEIMHEHHM, KOTOPBIM YIEISIOCH
00JIBII0€ BHUMAHUE B MOCIEAHUE IECSITHIICTHUS.

B Hacrosiuiem wucciienoBaHuM ObUIM ONTUMHU3HPOBaHbI 3(PPEKTUBHBIC
yCIIOBUSl KYyJBTUBUPOBAHMS JUIsl HAKOIUIGHHS OHMOMAacChl W TPOU3BOICTBA
rimadpuanHa u3 rpudokoBoro 3un0¢puta Aspergillus eucalypticola, BeigeneHHOTO
U3 KOPHS COJIOJKU. bbUIM MPOTECTUPOBaHbI TUI MUTATEIHLHON CpeIbl, TUana3oH
pH u 3KcTpakT KOpHS CONIOAKY (B KaUYECTBE AIUCUTOPA).

Pesynbrarhl moka3anau, 4TO camasi BBICOKasi M camasi HU3Kasi POy KIIus
ouomaccel HabOmoganack Ha cpeae PCB (6,43+0,32 1/11) 1 IENTOHHOM COJIOJIE
(5,85+0,11 r/m) coorBercTBeHHO. Cpena PCB mpowusBenia HauBBICIINN YPOBEHb
rnabpuauna (7,26+0,44 wmr/m), B TO BpeMsi KaK camblii HU3KUUA YpPOBEHD
(4,47+0,02 Mr/m) ObLT MOJIYYEH U3 CPEe/ibl IENTOHHOTO COJIO/IA.

Camas Bwicokasi 6uomacca (8,51+0,43 r/n) u u3BieueHUs TIadpUIMHA
(8,30+0,51 mr/m) Habmronanock U3 cpenl, oTperyaupoBanHoi o pH Y4 6, B o
BpeMs KaK CaMO€ HU3KOE 3HaUeHHEe 000X MPU3HAKOB OBLIO MOITYYEHO U3 TOM XKe
cpensl ¢ pH Y4 7. Camas Bbicokast Macca oOiero rinadpuauna (10,854+0,84 mr/im)
TaKk)ke OblIa MoJlydeHa M3 Cpellbl KyJIbTHUBUPOBaHMs, oOpaboTanHoi 100 Mmr/n
HKCTPAKTA KOPHS PacTeHUSI.

HecmoTpst Ha mporpecc B COBPEMEHHOW MEIWIIMHE, HCIIOIb30BAaHUE
MEIUIIMHCKUX apoMartuueckux pacteHuil (MAP) Obulo BaXXHOM YacThiO
o0ecrniedeHus 310pOBbs YEIOBEUECKOT0 OpraHu3Ma Ha NpOTsLKEHUU cTojieTHil. B
HACTOSIIIEE BPEMsI aKTHBHBIC WHTPEIUCHTHI M (UTOXUMHUYECKHE COCIUHEHUS
(MAP) 1mmpoko UCHONB3YIOTCA B  (hapMaleBTHUCCKOW, MHUIIEBOH |
KOCMETHYECKOH MPOMBIIIJICHHOCTH. [lo3TOMy 3TH pacTeHus mHo-MpeXHEMY
BBOJISATCS KaK MCTOYHHUK HOBBIX M IICHHBIX JICKAPCTBEHHBIX COCTMHCHHM.

Cononaka (Glycyrrhiza glabra L.), otHocutcs k cemeiictBy Fabaceae,
SIBIISIETCS] OJTHAM U3 Har0oJiee BaYKHBIX U MTHPOKO MCTIOIH3yEMbIX JIEKAPCTBEHHBIX
pactenuii. Pactenne npouspactaeT B I0KHOW EBporie U HEKOTOPBIX 4acTAX A3UH.
OHo mmpoko KyiapTuBHpyeTcs B benbrun, Aurnuu, ®pannun, Upane, [ epmanun
u HWramuu. KopHu pacTeHmst coaepkaT BakHbie (HIAaBOHOUABI, BKIOYAS
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TIMIIAPPUZUHOBYIO KHUCIIOTY, TIA0pUINH, W30JUKBUPUTUTCHUH W JINKBUPUTHH,
KOTOPBIE UIMEIOT MHOYKECTBO KOMMEPUECKUX MTPUMEHEHUH B (hapMarieBTUICCKOM,
MUIIEBOM W TabayHOW MPOMBIIUICHHOCTH B KaueCTBE AapOMAaTH3aTOPOB W
ITOCIACTUTENEN.

['madpunus (C20H2004) — 3TO XOpOIII0 N3BECTHBIN MPEHIINPOBAHHBIN

n30(¢1aBOH (4-[(3R)-8,8-mumeTnn3,4- nuruapo-2H-nupano[2,3-
f]lxpomen-3-mi] 6eH30:1-1,3-110J1), U3BJICUEHHBIH U3 KOPHS COJOAKU, KOTOPBIN
o0nagaeT  MHOTUMHM  OMOJIOTUYECKMMM  CBOMCTBAMH,  TaKUMHU  Kak
MIPOTUBOBOCIIAJIUTEIIbHBIE, aHTUOAKTEepHUANIbHbIE, MIPOTUBOOIYXOJIEBBIE,
MPOTUBOOCTEONOPO3HBIE U CBOWCTBA JieueHUs1 auadbeta. OH Takxke oO0JamaeT
TUPO3UHA3HOW U MEJIAHOTEHE3HOM AKTUBHOCTBIO, TIOIABISET BOCTIAJIEHUE KOKHU U
MOXXET JCHCTBOBaTh KaK OCBETJIUTENh KOXH. Ha ceromHsmHuii 1eHb OBLIO
OPEANPUHATO HECKOJIBKO MOMBITOK TMOJYYEHUS TIULIUPPU3ZUHOBOM KHUCIOTHI
yepe3 KyJIbTYpbl TKaHEH, KJIETOK U BOJIOCHUCTBIX KOPHEN COJIOJIKH, HO Hall 0030p
JUTEPATYPBI MOKA3aJ], YTO MPOU3BOJICTBO TNIa0OpUAMHA OMOTEXHOJOTUYECKUMHU
METOJAaMH II0Ka HE OMMCAHO.

[1a1Th mUTaTENBHBIX CpPEJ, BKIOYAs KapTO(eIbHO-AEKCTPO3HBIA OYIbOH,
KapTO(eIbHO-MOPKOBHBIN OYyJIbOH, IPOKAKEBOM 3KCTPAKT MENTOHA JIEKCTPO3BI,
COJIOI U COJIOJIOBO-TIETITOH OBLIM BBIOPAHBI B COOTBETCTBUM C TMPEABIIYIIUMU
UCCIIEIOBAHUSIMU.

Uto6sl u3yuuth BiusHue pH Ha Ouomaccy rpuOKOBOrO MHUIIETHUS U
OPOAYKIMIO TJIadpUIuHA B MEPCHEKTUBHON cpene, CYCIEeH3Hs crop rpuboB
nobapisyiack B cpeny C pasnuuHbiMu ypoBHamu pH. VYposens pH cpenbl
KyJbTYpbl peryiupoBaics poOaBieHueM coisiHo kucnotel. Cpema PCB ¢
HavanpHbIM pHY4 5,5+2 paccmaTpuBaiach B Ka4eCTBE KOHTPOJISL.

3areM K0J0bl MHKYOHpOBAJIM B Te€X K€ YCHoBUsAX Npu 28°C B TeueHue
JIBYX Hejenb. ['pUOKOBBIM MUIETUNH U NHUTATENBHYIO Cpeay coOupanu s
JanbHeNero GuTOXUMHYECKOTO aHAK3A.

Jlumepamypa:
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BbIJIEJJEHME HITAMMOB SHIOPUTHBIX MUKPOOPI'AHU3MOB U3
PACTEHUU COJIOAKU (GLYCYRRHIZA GLABRA)

OHpoduTHbIE MHKPOOPTraHU3MBI IIPEACTABIISIOT co0oif
MUKPOCKOITMYECKAE OPTaHU3MbI, KOTOPHIE OOWTAIOT B TKaHSIX pACTEHUU, HE
BBI3BIBASI Y HHUX SIBHBIX 3a00J€BaHUN. DTH MHUKPOOPTAHM3MBI MOTYT HUTPaTh
BaXKHYIO POJIb B YJIYUIIICHUU 3I0POBbS pACTEHUHN, CTUMYJIMPYS UX POCT, 3aIUIIAS
OT MAaTOr€HOB M CHOCOOCTBYS CHHTE3y OMOAaKTHBHBIX BellecTB. B mocnennue
roJibl 0c000€ BHUMaHUE yAenseTcs 3H10(UTaM, BbIJICICHHBIM U3 TaKUX IEHHBIX
pactenuit, kak conojaka (Glycyrrhiza glabra). Conoaka mupoko UCHOIB3YyETCS B
METUIIMHCKOW W ¢dapMaleBTUYECKOW  MpakTUKe  Ojarojgapss  CBOUM
AHTUOKCUAHTHBIM, IPOTUBOBOCIIATUTEIILHBIM U aHTUBUPYCHBIM CBOMCTBAM, YTO
nemaer €€  [EHHBIM  OOBEKTOM  JJISl  HWCCIEIOBaHHUS  IHIO(PUTHBIX
MHUKpPOOPTaHU3MOB, KOTOpBbIE MOTYT yCHWIHBaTh €€ (HapMaKOJOTHYECKHE
CBONCTBA.

BoigesieHue mraMMoB YHAO(MPUTHBIX MUKPOOPTAaHU3MOB U3 PacTeHMii
conoaku (Glycyrrhiza glabra) moxeT mpoBOAMTBECS C LEIBIO HU3YYCHUS HX
AHTUMHUKPOOHOM AKTHUBHOCTH.

Hampumep, B OZHOM  HCCIICOBAaHUU JIHAO(MPUTHBLIX IITAMMOB,
BBIJICTICHHBIX M3 JHUKOPACTYIIET0 3THOMEAMIMHCKOro pactenus Glycyrrhiza
uralensis (coyiofka), ObLJIM NMPOBEpPeHbl HA UX AHTUMHUKPOOHYI0 AKTUBHOCTh
IN VItro B OTHOIIIEHUH pa3IMYHBIX OAKTEpUil U TPUOKOBBIX ATOT'CHOB.

B pesynbprate HeckoJbKO mMTAMMOB Oaunm/ui, B yactHoctu Bacillus
atrophacus u  Bacillus mojavensis, mokazanu  MHMPOKUNA  CIEKTP
MPOTUBOTPUOKOBOM U aHTUOAKTEPUATHHOM aKTUBHOCTH.

Taxke CymecTBYIOT HCCIEIOBAaHUSA, TOCBSIIEHHBIC BbIIEJEHUIO
OMOJIOTHYEeCKM AKTHMBHBIX KOMIIOHEHTOB M3 KOpHEW conoaku. Hampumep, c
MIOMOIIBIO XpOMaTorpauuecKux METOJOB TOMydalu (PpaKIUU SKCTPAKTOB U
UCCIIEIOBAIM MX aHTHOaKTepuadbHble cBOWcTBA. ['puOKOBBIE 3a00neBaHUS
ABJISIFOTCSI OCHOBHOW YTpO30M Kak Uil YPOKAWHOCTU CENbCKOXO3AMCTBEHHBIX
KyJbTYyp, TaK M JUisl TJ00adbHOM MPOJOBOJIBCTBEHHOM 0€30MacHOCTH.
CocynucTtole yBSJIaHUS — 3TO Pa3pylIUTENIbHbIE 00JIE3HU PACTEHUN, KOTOPHIC
OPUBOAST K 3HAYUTEIBHBIM TOTEPSM YpOKas W YHUUYTOXKAIOT MPUPOIHBIC
9KOCHCTEMEI. JIBa OCHOBHBIX pojia MaTOTeHHBIX IpuOoB, Fusarium u Verticillium,
MIPOHUKAIOT B PACTCHUSI-XO034€Ba 4Yepe3 KOPHH WJIM TEpefarloTCs KyKaMu H
BBI3BIBAIOT COCyAMCThIe yBsigaHus. O0a BHIa XapaKTEPU3YIOTCS MIMPOKUM
criekTpoM xo3sieB. [lpm3Haku yBsimanus, Bwi3BaHHOTO Verticillium, cxoxm c
NpU3HAKaMU YBSJIaHWS, BBI3BAHHOTO FUSArium, m HAYMHAFOTCS C IMOXKEITCHUS
CTaphIX JINCTHEB, 32 KOTOPHIM CIEAYIOT XJIOPO3 U HEKpo3. B pesymbrare MoxeT
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HaOMIOMaThCs 00ECIIBEUMBAHUE COCYIOB U 3ameieHne pocta. B Kurae okoino 3
MUJUTMOHOB TEKTAapOB IMOCEBOB XJIOMYATHUKA TMOPAXEHbl BEPTULIMILIE3HBIM
yBSiJaHUEM, YTO MPHUBOJUT K €XKerogHou motepe ypoxkas Ha 10-30%. Kpome
TOTO, JJIs1 OOPHOBI C YBAJJAHUEM XJIOMYATHUKA HE 3aPETUCTPUPOBAHO HU OJTHOTO
¢bynarunuaa. [posunuus CUHBIBSH, pacloioKeHHAss Ha ceBepo-3amane Kuras,
npou3BoUT 11% MUPOBOTO ypoxkasi XJIOMMKOBOTO BOJIOKHA ¥ CUJIBHO CTPAJaeT OT
Verticillium — Gose3Hu, BeI3BIBAOINEH YBSIIaHUE PACTCHUI.

lenpto maHHON pPaOOTHI SBISETCA BbIJCJICHHUE IITAMMOB SHAO(PUTHBIX
MHUKPOOPTaHU3MOB U3 PACTEHUU COJIOAKH M UX XAPAKTEPUCTUKA C TOYKH 3PEHUSA
UX aKTUBHOCTH U BO3MO>KHOTO TPUMEHEHHS.

DOHJI0UTHBIE MUKPOOPraHU3MbI, OOHUTAIONINE BHYTPH PACTEHHM, MOTYT
OKa3bIBaTh 3HAYUTEIHHOC BIMSHUE Ha WX (PU3UOIOTHIECKOE COCTOSHHE,
CTUMYJIUPYSI POCT W 3aIHIIas OT MaTOTCHHBIX MUKPOOOB. HekoTophie mTaMMBI
SHA0GUTOB  00JIaIalOT  CIHOCOOHOCTHIO ~ CHUHTE3UPOBaTh  METAOOJUTHI,
o0Jiaaronre aHTUMUKPOOHOM, aHTUOKCUIAHTHOW M aHTUPAKOBOM aKTUBHOCTBIO,
YTO JeNaeT WX LEHHBIMU JUIsi OMOTEXHOJIOTMYECKOW M (hapMarieBTUUYECKOM
MPOMBINJICHHOCTH. B pamkax wuccienoBaHUsi COJOAKA ObLJIO  BBISBICHO
HECKOJBKO  IITaMMOB JHAOPUTHBIX OakTepuid U  TrpuOOB, KOTOpHIE
JEMOHCTPUPYIOT aKTUBHOCTb, CIIOCOOCTBYIOIIYIO YCHUIICHUIO 3aIlIUTHBIX CBOMCTB
pacTeHUM U yIy4dIlIEHUIO0 KaueCcTBa X OMOAKTUBHBIX BEIIIECTB.

Jist w30t 3HAOMUTHBIX ~ MUKPOOPTAaHU3MOB  HCIIOJIb30BAIUCH
pacTeHusi COJIOJIKH, COOpaHHbIE B SKOJOTMYECKH YHCTHIX pailoHax. Pactenus
ObLTM THIATENIbHO TPOMBITHI M JA€3UH(UIMPOBAHBI JJI MPEAOTBpPAICHUS
3arpsi3HEHUs] TOBEPXHOCTHBIMU MUKpoOopranusMamu. M3Bieuenue 3HA0PUTOB
MPOBOJAWIIOCH C UCIIOJIb30BAaHUEM METO]1a CTEPHIIbHBIX cpe30B. KopHu, cTe0nau u
JIUCThSI PAcCTEHHUsI Hape3alnch Ha HEOOJNbIINE (PparMeHThbl, KOTOpPHIE 3aTeM
o0pabaThIBaIUCh  CTEPUIBHBIMU  pacTBOpaMH ISl  yAQJICHUS  BHENIHEH
MUKPOQIIOPHI.

[TpoOsl TKaHU pacTeHUMN MOMEIIAIUCH B CTEPUIIbHBIC MTUTATEIBHBIE CPEIbI
(Hampumep, Ha arap ¢ kaprodeneMm U AeKcTpo3oi, Mrouiep—XUHTOHA arap), Te
MPOUCXOJIUIIA CENEKIUsI MUKpoopraHusmoB. l[locie uHKyOauuu B YCJIOBHSIX
ontuMalibHOM  Temmeparypsl (28-30°C) wHa mnpoTsbkeHun 48-72  4gacos,
M30JIMPOBAHHbIE KOJOHUM IMEPEHOCUIIMCh HA HOBBIE NMUTATEIbHBIC CPENbl IS
JTAIBHEUIIET0 NU3yYECHHUS.

JIist uaeHTH(pUKAIMA MUKPOOPTAaHU3MOB MPUMEHSITUCH MOp(oorundeckre
1 OMOXUMHUYECKHE METOJIBI, a TaK)Ke MOJICKYJISIPHBIC TTOAX0/1bI, Takue Kak ITL[P-
JMAarHOCTHKA C WCIOJIb30BaHUEM crienuduueckux mparimepoB. Mcxons u3
pe3yJIbTaTOB aHajdu3a, OBUIM BBIJEICHBI HECKOJBKO IITaMMOB, KOTOPBIE
MPOJIEMOHCTPUPOBAIM ~ aKTUBHOCTh,  MHTEPECHYI I  JajJbHEUIIero
UCIIOJIb30BaHUS.

B xoxae mzonsnuu 3HA0PUTHBIX MUKPOOPTAaHU3MOB U3 TKAHEW pacTeHUS
COJIOAKM  OBbUIM  TOJYyYE€HBl  pa3MuHble IITAMMBI, MPEUMYIIECCTBEHHO
OakTepuaJIbHOW W TPUOKOBOM MPHUPOABI. BOJBIIMHCTBO W3 HUX NPOSBHIA
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aKTUBHOCTh Ha PA3JIMYHBIX MUTATEIBHBIX Cpelax, YTO CBUACTEIBCTBYET O UX
CIIOCOOHOCTH Pa3BUBATHCS B TKAHSIX PACTCHHUSI.

1. bakTepuanbHple MTaMMbl: BBUTH BBIJCICHBI TPAMITOJIOKHUTEIBHBIC U
rpaMoTpHUIaTeNbHbIEe OakTepuu, BKItouas poabl *Bacillus*, *Pseudomonas* u
*Streptomyces®. HexoTopsie mtammsel u3 poaa *Bacillus* npogemoncTpupoBanu
BBIPOKCHHYIO aHTUMHUKPOOHYIO aKTHBHOCTh IMPOTHB ITATOTCHHBIX OaKTEpHH,
takux kak *Escherichia coli* wu *Staphylococcus aureus®. IlITammel
*Pseudomonas® mokazaiau crmiocoOHOCTh K CHUHTE3y (DUTOTOPMOHOB, YTO MOYKET
OBITh TIOJIE3HO IS CTUMYJISAIIMU POCTa PACTCHUIA.

2. I'pubkoBbie mTammbl: M3 TpubOB HamboJiee NHTEPECHBIMU OKa3alluCh
npeacrasutenu poaoB *Trichoderma™* u *Aspergillus®. 3tu Mukpoopranusmsl
W3BECTHBI CBOMMHU AHTUMHUKPOOHBIMH M aHTU()DYHTHUITUIHBIMH CBOWCTBamMH. B
YaCTHOCTH, HEKoTopble mTamMMmbl *Trichoderma* mpoaemoHCTpUpOBaIH
CIIOCOOHOCTH MOAABIISITE POCT (PUTOMATOTEHOB, YTO MOKET OBITH MCIIOJIB30BAHO
JUTsL pa3pabOTKU OMOJIOTUYECKHUX CPEICTB 3aIIMThl PACTCHHM.

3. OyHKIMOHANIbHAsI aKTUBHOCTh: HEKOTOpBIE U3 BBIICICHHBIX IITAMMOB
OBLTM HCCJEOBaHbl HAa CIOCOOHOCTh K OMOCHMHTE3Yy IOJIE3HBIX METa0OJUTOB,
TaKMX KaK aHTHUOMOTHMKA W aHTHOKCHIAHTHI. OTH INTaMMBI MOTYT OBITh
UCIIOJIb30BAaHbl B OMOTEXHOJIOTMUECKMX Tpolieccax il  MPOU3BOJICTBA
HATypaJIbHBIX MPENapaToB.

Boinenenne »HIODUTHBIX MHUKPOOPTaHM3MOB W3 PACTEHUS] COJOJIKH
MOKAa3aJI0, YTO 3TU MHUKPOOPTaHM3MBI 00JIaJIal0T 3HAYUTEIBHBIM MMOTEHIIMAIOM
JUTSL YIIYYIICHHS 3JI0POBBSl PACTEHHUA, a TaKKe€ MOTYT OBITh HCIOJIb30BaHbI B
ouorexHosmorun u ¢apmaneBTuke. bakrepuanbHble M TPUOKOBBIE IITAMMBI,
BEIZICIICHHBIE B XOJC HCCIICIOBAaHUS, TMPOIACMOHCTPUPOBAIA AHTUMHUKPOOHYIO
aKTUBHOCTbP M  CIIOCOOHOCTh CHHTE3UPOBATh OMOAKTHUBHBIC  BEIICCTBA.
JlanpHeHmme ucciaenoBanusi MOTYT ObITh HAIPABIICHB HA N3YUCHUE MEXaHU3Ma
B3aMMOJICUCTBUS DHAODHUTOB C pPACTEHUSIMH M WX IOTSHIMAN JJIs CO3JaHUs
HOBBIX CPEJICTB 3aIUTHI paCTCHUI B OMohapMaIieBTUIECKHUX MPernapaToB.
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ENDOPHYTIC FUNGI IN PLANTS

Endophytic fungi live on plants without causing disease symptoms. They
produce bioactive metabolites that increase plant resistance to pests and diseases.
Between the fungus and the plant can be mutualistic or pathogenic. They help
plants cope with environmental stress through direct and indirect mechanisms.

Plants may contain fungi that inhabit them but do not show any activity or
cause obvious symptoms. These fungi are known as endophytes. They are
parasites that are hosts of the plant, and the relationship between them is very
important. In this article, we will tell you about all the characteristics of
endophytic fungi and an important aspect of the relationship of these fungi with
their host plants. These fungi are able to colonize the plant without us seeing any
obvious symptoms of the disease. The importance they have for the relationship
with the plant they are in is that these fungi are able to produce bioactive
metabolites. In addition, they can modify various plant defense mechanisms. In
this way, endophytes can increase the survival of both themselves and the plant.

These microorganisms are becoming increasingly important, so there is a
lot of research being done on them. There are several recent studies that focus on
demonstrating their ability to produce various active compounds. These
compounds are responsible for enhancing the defenses of the plants they are found
on. Due to their defenses, it has greater resistance to attacks by pathogens and
herbivores. This makes plants serve as a new way to obtain various precursors or
molecules that can be used in agriculture and medicine. As expected, if we can
grow plants with greater resistance to pests and diseases, we can reduce the use
of nitrogen fertilizers, herbicides, pesticides, etc. This will also mean better
agricultural performance and a reduction in the impact it has on water pollution.

These endophytic fungi are microorganisms that spend most of their time
colonizing various tissues of the plant. Research claims that these microorganisms
do not cause any obvious harm to the plant. This is due to the relationship between
the cost and the benefit that the plant receives from hosting the microorganisms.
They have been found in all vascular plants, algae, mosses, and grasses from
habitats ranging from the Arctic to the tropics. They have also been found in
various humanized agricultural lands. It can be said that the most biodiversity is
found in temperate and tropical forest ecosystems. Well, it has been shown that
these plants also have significant amounts of endophytic fungi.

The Importance of Endophytic Fungi. The most important thing to study
is the relationship between the endophytic fungus and the host plant. This type of
relationship can range from mutualism to pathogenesis. In a mutualistic
relationship, there is a benefit from both organisms. Both the fungus benefits from
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the plant being a host and the plant benefits from the fungus living in it. However,
if we analyze pathogenesis, we will see that the fungus benefits and the plant is
harmed.

In the effects that exist between both organisms, we can see that secondary
metabolites are produced that are potentially toxic. This means that some
endophytic fungi can produce virulence factors. On the other hand, the plant
increases the production of both mechanical and biochemical defenses. The
relationship between the virulence factor from the fungus and the increased
defense from the plant means that both have a balanced antagonistic relationship.
This means that both create a mutually beneficial relationship. This balance
depends on the degree of virulence of the fungus and the degree of protection of
the plant. These aspects have different variations depending on the influence of
environmental factors and the developmental stage of both organisms. Mutualistic
relationships occur when the virulence of the fungus and the plant's defense are in
constant balance. If the fungus is more dangerous than the plant can protect itself,
the plant will be damaged. On the other hand, if the plant has greater defense, the
fungus will not be able to remain in the plant for a long time.

And the thing is that these fungi also play an important ecological role.
When these fungi become hosts of a plant, they take nutrients and protect them.
This means that they can survive in an ideal environment to be able to reproduce.
By representing the plant, it can benefit it because it increases resistance to stress.
In addition, by producing secondary metabolites through this interaction, it
provides greater protection and resistance to the plant against herbivores and
phytopathogenic microorganisms. An endophytic fungus is capable of producing
other secondary metabolites that suppress a certain pathogen or even other
endophytic fungi. This is the reason for its interspecific competition. However,
they are not able to suppress other organisms in the same environment. There are
some endophytic fungi that are able to influence the growth and development of
certain species living around them. Usually, these species compete for both space
and nutrients.

This effect has been observed mainly through some interactions between
endophytic fungi and herbs. It is also necessary to analyze that in various woody
plants, be it trees or shrubs, this does not happen so often. Research is trying to
check whether endophytic fungi are able to contribute to the defense of the host
organism against biotic factors. These factors include pathogens and herbivores.
It is also trying to see if better protection can be provided against abiotic agents.
These agents collect saline and thermal stress, as well as the presence of metals,

among others.
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