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AHHOTAIUA

Bgeoenue. Hnsazusnvlie 6udbl pacmenuii 8Mmopearomcs 8 Cywecmayroujue IKOCUCmeMbl, GbIMECHAIOM MecnHble
8UObL DNIOPLI U, MAKUM 0OPAZOM, MOSYI HAHOCUMb YPOH IKON02UU U CENbCKOMY X0351cmey. OOHUM U3 8apUAHmMO8
OopbObI ¢ pacnpocmpanenuem UHBAZUBHBIX BUOOE MONCHO CUUMANMb UX UCNONb308AHUE 0TI CO30AHUSL KOMNOZUYU-
OHHBIX MAMEPUANos u 006asox 015 cmpoumenvHvix mamepuanos. Ilenvro 0630pa sensemca meopemuueckoe uc-
credoganue U YCmaHogeHue 03MOHCHOCIU NOTYYEHUS. BbIMANCEK U3 PACMUMENbHOU MACCbl UHBA3UGHBIX pacme-
HUL U pazpabomxa Ha UxX OCHOBe IKOJIO2UYHBIX OUOYUOHBIX COCMABO8 NPUPOOHO20 NPOUCXOHCOEHUS 01 6OPbObL C
buonocuueckum paspyuenuem CmpoumenbHuix Mamepuaios.

Memoow: B 0annoii pabome npogooumcs anaius poCcCUUCKUXx U 3apyoedcHblx IUmepamypHulx UCHOYHUKOS,
NOCBAUEHHBIX U3YUEHUIO COCTNABA GIMANCEK U3 PACMUMETLHO2O0 CbIPbS, OUON02UHECKOU AKMUBHOCU 8MOPULHBIX
Memabonumos, NPUCYmMCmayIowux 6 SMux 8bIMANCKAX, d MAK*Ce B0NPOCAM pa3pabomKU Ha UX OCHO8E IKON02UY-
HbIX HeMOKCUYHBIX OJiA Ye08eKa cOCmasos, 3@ekmusnvix 01 O0pboObl ¢ OUON02UYECKOU KOppO3Uel cmpoumeib-
HbIX MAMEPUAanos.

Pesynomamul: Paccmompena 603MOMCHOCHb NPUMEHEHUS bIMANCEK U3 UHBAZUBHBIX PACEHULL, NPOU3PACma-
fouwux na meppumopuu Poccutickou @edepayuu u noayueHus Ha ux 0CHO8e MOOUDUUUPYIOWUX 000ABOK OISt CIPO-
umenvHulx mamepuanos. Co2nacno 0aHHbIM, NPeOCMAaBIeHHbLIM 8 POCCUTICKOU U 3apyOexCHou tumepamype, 8 ma-
Kux pacmenusx, xax bopwesux Cocnoscxozo Heracléum sosnowskyi, Amoposus nonvinnonucmuas (Ambrosia
artemisiifolia), 3onomapnux Kanaocxuii (Solidago canadénsis), Petinympus Anouckas (Reynoutria japonica) u
Jlionun mnozonucmuwiit (Lupinus polyphyllus), cooepacames buonocuuecku akmuguble COeOUHeHUs.: (PeHobl, No-
JUeHONbl, MAHUHBL, PIABOHOUObI, CANOHUHBI, AHMPAXUHOHbL U NOAUCAXAPUOb, KOMOPbIE Y2HeMAarom pazeumue
baxmepuil, BUPYCO8 U MUKPOCKONUYECKUX NAECHEBbIX SPpUb08, OCMAHABIUBAS UX POCHL U PASMHONCEHUE.

Buisoowt: [Ipusedennuiii 0030p u ananu3 1umepamypHsix UCHOYHUKOS CBUOEMEeNbCMBYeNn 0 03MOHCHOCHU NPU-
MeHeHUsT 8bIMANCEK U3 PACMUMENbHOU MACChl UHBA3UBHLIX pAcmeHUe 8 Kauecmee OUOYUOHBIX MOOUDUKAMOPO8
0715 CMPOUMENbHbIX MAMEPUATIO8.
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ABSTRACT

Introduction. Invasive plant species invade existing ecosystems, displace native flora species, causing dam-
age to the environment and agriculture. One way to control the spread of invasive species is to use them to
create composite materials and additives for building materials. The purpose of the review is a theoretical
study and establishment of the possibility of obtaining extracts from plant mass of invasive plants and the
development of environmentally friendly biocidal compounds of natural origin to prevent the biological de-
struction of building materials.

Methods. This paper studies Russian and foreign literature concerning the chemical composition of plant
extracts, the biological activity of secondary metabolites present, as well as the development of environmen-
tally friendly, non-toxic compounds for humans that are effective for preventing biological deterioration of
building materials.

Results. The possibility of using extracts from invasive plants growing in the Russian Federation and ob-
taining modifying additives for building materials based on them is considered. According to data presented
in Russian and foreign literature, plants such as Heracléum sosnowski, Ambrosia artemisiifo-lia, Solidago
canadensis, Reynoutria japonica and Lupinus polyphyllus contain biologically active compounds: phenols,
polyphenols, tannins, flavonoids saponins, anthraquinones, and polysaccharides that inhibit the development
of bacteria, viruses, and microscopic mold fungi, suspending their growth and reproduction.

Conclusions: The presented review and analysis of literary sources indicate the possibility of using extracts
from plant mass of invasive plants as biocidal modifiers for building materials.
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BBEJEHHUE

MHBa3WBHBIC pacTeHHUSI — 3TO BUIBI (PIIOPBI, KOTOPHBIE OBLTH
3aHECCHBI Ha HOBYIO TEPPUTOPHIO M3 IPYTHX PETHOHOB, CTPAaH U
YyacTell CBeTa, U CMOINIM YCHEUIHO NPHUCIOCOOUTHCS K HOBBIX
YCIIOBHSIM OOWTAHUS W HAYaIM aKTUBHO PAcCEIThCA Ha OOJb-
HIMX IO TUTOINAAN TEPPUTOPUSX, BHITCCHSISI MECTHBIC PACTCHUS,
MEHsISI CTIOKMBIIUECS YKOCUCTEMBI, YIpoxkasi SKOJIOTUH, IKOHO-
MUYECKOM COCTABIISIONICH U Taxe 30poBbIo yenoBeka [ 1,2]. Tlo-
sABIICHHE (MHTPOIYKIIWS) NHBAa3UBHBIX PACTCHUN HA HOBBIX TEp-
PHUTOPHUSAX MOXKET OBITH CIy4aifHOH, 00yCIOBICHHOH €CTECTBEH-
HBIMHU TIPUPOTHBIMH (DaKTOpaMU: 3a CHET M3MECHEHUS KINMAaTHU-
YECKHX YCIIOBHH, IIEPEMEIICHUH KUBOTHBIX U IITHII, C BETPaMHU
WIA TeUCHUAMH. J[eATeIFHOCTh YEelIOBEKa TaKKe MOXKET CTaTh
TPUYIHHON 3aHOCA HHBAa3WBHBIX BUIOB U3 MECT HX €CTECTBEHHOTO
OOUTaHUSA: 3TO MOXKET OBITh IIeJICHAIIPABJICHHBIH BBO3 HOBBIX JK-
30THYECKUX BUIIOB PACTCHUI, 00Ia1al0INX IIEHHBIMU ACTETHYE-
CKUMH KauecTBaMH JUIs JIaHAAadTHOTO AU3aifHa U 4YaCTHOTO ca-
JIOBOJICTBA, WM CIIy4yaliHOEe pPaclpoCTpaHEHUE CEMSH B pe3yJib-
TaTe myTemecTBUiA. OKa3aBUINCh B HOBBIX YCJIOBHSX U HE HUMes
MIPUBBIYHBIX €CTECTBEHHBIX BpeAMTENIel B HOBOM cpene obOura-
HUS, THBa3MBHBIC PACTCHHUS aKTHBHO 3aXBaTHIBAIOT TEPPUTOPHUH,
BBI3BIBAS H3MEHEHIE XUMHUECKOTO COCTaBa MOYB 33 CUET HAKOII-
JICHUS W BBHICBOOOXKICHUS KOPHSMH PACTCHHH OMpEAeTICHHBIX
MHKPORJIEMEHTOB, COKPAILIICHHE YUCICHHOCTH WJIH TIOJIHOE YHU-
YTOKEHHE KOPEHHBIX BHUIOB (HIOPHI, MEIIAIOT HMPOU3PACTAHUIO
CEIICKOXO3SMCTBEHHBIX KYIBTYpP M COKpAIIAIOT WX YpOXKaid-
HOCTh, TEM CaMBIM HaHOCS] 9KOHOMHUYECKHH yiep0. lIHBa3uBHbIE
BUJIBI YaCTO JJEMOHCTPHPYIOT BBICOKYIO CTETIEHb BBDKHBAEMOCTH
U TIpUCTIOcabIMBaeMOCTH K HOBBIX BHEUIHUM YCIOBHUSAM: HMEIOT
BBICOKYIO MOPO30CTOMKOCTb, yCTOMYUBOCTD K 3aCyXaM U BO3/IEH-
CTBHIO IrepOUIINAOB, CIOCOOHOCTh K PA3MHOXKEHUIO CAMOCEBOM,
CIOCOOHOCTh OTHYTHBATh TPHI3YHOB M HACEKOMBIX Olaromaps
HenpusTHOMY 3anaxy [3,4]. HekoTopble MHBa3UBHbBIE PACTEHUS
YTPOXKAIOT 3[JOPOBBIO0 YENIOBEKa, KaK, HAIPUMep, aMOpO3Hs IT0-
JBIHHOJMCTHAS, TBUICHHE KOTOPOW HaOIIIoJaeTcs B IEPHOJ C
KOHIIa MFOJIS TI0 OKTSIOpPB M BBI3BIBACT CHIIBHEHININE aJuieprude-
ckue peakuud [5]. Cok 6opmeBrnka COCHOBCKOTO [6] comepKuT
BelecTBa (OTOCEHCHOMIU3aTOphl (ypaHOKYMApHHbI, IOMajia-
HHE cOKa OOpIIIeBHKa Ha KOXY O] BO3ACHCTBUEM CBETa IIPUBO-
JUT K BOSHUKHOBEHHIO JONTO3KUBAIOIINX OONE3HEHHBIX OXKO-
TOB.

Takum 06pa3oM, HHBa3UBHBIE BUJIBI PACTEHHH HAHOCST YPOH
CEJIECKOMY XO3AHCTBY, Pa3pyIIAlOT CIOKHUBIIHECS YKOCHCTEMBI,
MPUBO/IAT K COKPAIIECHUIO YUCICHHOCTH WIIH JJaXKe TOJTHOMY YHH-
YTO)KEHUIO MECTHBIX aBTOXTOHHBIX BHUJIOB PACTCHHH H JKUBOT-
HBIX.

OnHako, COrIacHO JaHHBIM, MPEACTABIEHHBIM B POCCUICKOM
U 3apy0eKHOU JHTEpaType, B PACTUTEIBHON Macce MHOTHX WH-
Ba3MBHBIX pacTeHHH (puc.l), Takux Kak, Hanpumep, bopiieBuk
CocHoBckoro Heracléum sosnowskyi [6], AMOpO3Us TIONTBIHHO-
mucTHast (Ambrosia artemisiifolia) [7], 3onotapauk Kananckwmii
(Solidago canadeénsis) [8-11], Petftnytpus Anonckas (Reynoutria
Jjaponica) [12,13], HegoTpora >xene3koHocHas (Impdtiens glan-
dulifera) [14] u Jlromua MHOTONMUCTHBIN (Lupinus polyphyllus)
[15,16], conepxatcs onpeielieHHbIe BEIECTBA - BTOPUYHbBIE Me-
Ta0OJHTHI, 00JIa/IAIOIINE PA3IMYHON OMOJIOTMYECKON aKTHBHO-
cTbi0. Takum 00pa3oM, NHBa3UBHBIC PACTCHHS CTAHOBSATCS KaH-
JUTATaMHU JUJTsl U3BJICUCHHS TAKUX OMOJIOTUYECKU aKTUBHBIX CO-
CAMHCHUI W MOMCKA BAPUAHTOB UX MPUMCHCHUS B PAa3TUYHBIX
OTpacisX Hay4HOW U NPOU3BOACTBEHHOH IESITEIBHOCTU YENOo-
Beka. lIHBa3uBHBIE pacCTEHUSI — 3TO BOCIPOU3BOJUMBIN
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INTRODUCTION

Invasive plants are species of flora that were intro-
duced to a new territory from other regions, countries
and parts of the world, successfully adapted to new liv-
ing conditions and began to settle in large areas, displac-
ing native plants, changing established ecosystems,
threatening the ecology, economic component and even
human health [1,2]. The introduction of invasive plants
in new territories may be accidental: due to climate
changes, migrations of animals and birds, with winds or
currents. Human activity can also cause the introduction
of invasive species from their natural habitats: this may
be intentional import of new exotic plant species with
valuable aesthetic qualities for landscape design and pri-
vate gardening, or the accidental distribution of seeds as
aresult of travelling. New living conditions promote the
invasive plants to take over territories, causing a change
in the chemical composition of soils due to the accumu-
lation and release of certain elements by plant roots, re-
ducing the number or complete destruction of indige-
nous flora species, reducing the yields of agricultural
crops, thereby causing economic damage. Invasive spe-
cies often demonstrate a high degree of survival and
adaptability to new external conditions: they have high
frost and herbicide resistance, resistance, the ability to
reproduce by self-seeding, and the ability to repel ro-
dents and insects [3,4]. Some invasive plants threaten
human health, such as Ambrosia artemisiifolia, which
which spreads pollen from late July to October and
causes severe allergic reactions [5]. The juice of Hera-
cléum sosnowski [6] contains furanocoumarins, the con-
tact with skin under the influence of light leads to long-
lasting painful irritation burns.

Thus, invasive plant species cause damage to agri-
culture, destroy established ecosystems, and lead to a re-
duction or even complete destruction of local plant and
animal species.

However, according to the data presented in the Rus-
sian and foreign literature, the green mass of many inva-
sive plants (Fig.1), such as, for example, Heracléum sos-
nowski [6], Ambrosia artemisiifolia [7], Solidago cana-
densis [8-11], Reynoutria japonica [12,13], Impatiens
glandulifera [14] and Lupinus polyphyllus [15,16], con-
tain certain substances - secondary metabolites with dif-
ferent biological activity. Thereby, invasive plants be-
come candidates for the extraction of such biologically
active compounds and their use in various branches of
scientific and industrial human activity. Invasive plants
are a reproducible natural resource, they have a wide
range of distribution, there is no need to preserve their
natural resources, which makes it possible to collect a
large amount of plant mass for further research and ap-
plication. More over intensive collection of invasive
plants will reduce the negative effect on the biodiversity
of local flora species.

The chemical composition of plant raw materials de-
termines the method of extraction of biologically active
components, their significance and scope of application.
For example, the green mass of Heracléum sosnowskyi
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TIPUPOHBII pecypc, OHM UMEIOT IUPOKHUH apeall pacipocTpaHe-
HUSI HA TEPPUTOPUH CTPAHBI, HET HEOOXOANMOCTHU B COXPaHEHUN
MX TIPUPOIHBIX 3aMacoB, YTO JIENIAET BO3MOXHBIM OCYIIIECTBIIE-
HUE OO0IBIIOTO 10 00BeMy cO0pa PaCTUTEITHHOM MaCCHI TS 1aJIb-
HEHIIero McclIeoBaHus W NMPUMEHEHNS, a HHTCHCUBHBIA cO0p
WHBa3WBHBIX pacTeHUi OyJeT cHocoOCTBOBAaTh yMEHBILIECHUIO
HeraTHBHOTO 3¢ ¢exTa Ha OHopa3sHOOOpa3ue MECTHBIX BHIOB
(ropsr.

XUMHUECKUI COCTaB PACTUTEIBHOTO CHIPhsI ONIPEEIAeT CIo-
co0 W3BJEUYEHUs] OMOJIOTMYECKU aKTUBHBIX KOMIIOHEHTOB, HMX
3Ha4YCHHE U 00NacTh MpuMeHeHus. Hampumep, B 3eneHoit Macce
6opmeBrka COCHOBCKOTO [6] comepkaTcs COSIMHEHUS, POsB-
nsromue  (OTOCCHCHOMIM3UPYIOIIee, THIIOTCH3UBHOE, CIIa3MO-
JUTHYECKOE, MOYETOHHOE, aHTHOKCHIAHTHOE M aHTHOAKTEepH-
anpHOE neiictBrue. HacToll 3070TapHMKa OKa3bIBaeT JieUeOHOE
JeicTBHe IpH OOJIE3HAX MOYEK M MOYEBBIBOIAIINX ITyTeH, 007a-
JaeT TPOTHBOBOCHAJIHUTENBHBIM M CHAa3MOJIUTHYECKUM JeH-
CTBHEM, IKCTPAKT JIIONMHA IIOMOTaeT NpH KOXKHBIX 3a0oiieBa-
HUSX, B oderax PeiiHyTpun simoHckod u PeliHyTpuu caxaiuH-
ckoii [12-13] B Gompimx konmuuectBax (12 Mr/r cyxoit macchl)
NPUCYTCTBYET NOJIM(EHON pPEecCBEpaTpoli, alKaJIOHIbl JIIOIHHA
[15-16] obOnamaroT aHTHAPUTMUYCCKON M THIIOTJIMKEMHYCCKON
AKTHBHOCTBIO.

PUCYHOK 1

HUHBA3UBHBIE PACTEHUSA

(a) oopmeBuxk CocHoBckoro (Heracléum sos-
néwskyi);

(6) amOpo3us moJabIHHOIHCTHAsE (Ambrosia arte-
misiifolia);

(B) 3010TapHMK KaHaackuii (Solidago canadénsis);
(r) peiinyTpus sinonckas (Reynovtria japénica);
(1) HemoTpora :xejeskonocHas (Impatiens glan-
dulifera);

(e) monun maoromcTHbI (Lupinus polyphyllus)

Figure 1

Invasive plants

(a) Heracléum sosnowski;
(b) Ambrésia artemisiifolia;
(¢) Solidago canadensis;

(d) Reynoutria japénica;

(e) Impatiens glandulifera;
() Lupinus polyphyllus

r (d)

JlaHHBIe pOCCHHCKHX M 3apyOeXHBIX MCCIIEOBaHUN CBHE-
TENBCTBYIOT O BO3MOXKHOCTH NPUMEHEHHs PAaCTUTEIBHBIX JKC-
TPaKTOB HE TOJBKO B chepe MeIUINHBI, (hapMaKoIOTHH M KOC-
MeTosiornd. B HacTosiee Bpems BeayTcsl pa3paOOTKH, Kacaro-
IIMecs] IPUMEHEHUS PACTUTEINILHBIX BBITSKEK B Ka4eCTBE OHOLH-
JOB - COCTAaBOB, YTHETAIONIMX DPAa3BUTHE MHKPOOPTaHU3MOB,
OCTaHABJIMBAIOIINX HX POCT M pasMHOXkeHHe. Co3naHne HOBBIX
OHOIMIHBIX COCTABOB aKTyalbHO IS Pa3pabOTKH SKOJIOTHYHBIX
«3EJICHBIX» HHCEKTULNAOB 1 TepOUIIHIOB, a TAKXKE B CTPOUTEIIb-
HOW oTpaciy 1t 60pbOBI ¢ OHOTIOBPEKACHUSIME CTPOUTEIHHBIX
MaTepuasoB. bronuibl Ha OCHOBE PACTUTEIHLHOTO CHIPBSI MOTYT
CTaTh 00JIee HKOJIOTNYHON aJIbTEPHATHBOMN YK€ CYIIECTBYIOLINM
COCTaBaM, KOTOpble HeOe30macHbl Ul OKpY)Kalolleil cpeabl 1
310pOBbs yenoBeka [17-19].

OCHOBHBIMHU areHTaMu, MPOBOLMPYIOIIUMH pa3BUTHE OMO-
MIOBPEXACHUH, MOXKHO CYHTATh OAKTEPHH M MUKPOCKOIIYECKHUE

[6] contains compounds that exhibit photosensitizing,
hypotensive, antispasmodic, diuretic, antioxidant and
antibacterial effects. Solidago canadénsis has a thera-
peutic effect in diseases of the kidneys and urinary tract,
has anti-inflammatory and antispasmodic effects, Lu-
pinus  polyphyllus extract treats skin diseases,

Reynoutria japonica [12-13] contains large quantities
(12 mg/g dry weight) of the polyphenol resveratrol, lu-
pine alkaloids [15-16] have antiarrhythmic and hypogly-
cemic activity.

Russian and foreign studies indicate the possibility
of using plant extracts not only in the field of medicine,
pharmacology and cosmetology. Herbal extracts can be
used as biocides, that inhibit the development of micro-
organisms and stop their growth and reproduction. The
creation of new biocidal compositions is important for
the development of environmentally friendly insecti-
cides and herbicides, as well as in the construction in-
dustry to prevent biological damage of building materi-
als. Biocides based on plant raw materials can become a
more environmentally friendly «green» alternative to
existing formulations, safe for the environment and hu-
man health [17-19].

The main agents causing the development of biolog-
ical damage are bacteria and microscopic mold fungi,
which cause the destruction of most building materials:
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TUTECHEBBIC TPHOBI, KOTOPHIE BRI3BIBAIOT pa3pyIlIeHHe OOIBIINH-
CTBa CTPOUTEIHHBIX MATEPHAaJIOB: JTAKOKPACOYHBIX, ITOJIUMEp-
HBIX, METAJUIMYECKIX, OeTOHHBIX. boprba ¢ Gromornieckoit Kop-
po3ueli OCYIIECTBIIIETCS 32 CUET BBEACHUS B COCTAB MaTepHaia
W 00pabOTKH €To TTOBEPXHOCTH OMOLIMAHBIMI KOMITO3UIHSMU,
KOTOpBIE OCTAHABJIMBAIOT POCT U PA3MHOKEHHE MUKPOOpPTaHU3-
MOB. HacTO 3TO COCTaBbI, COICPIKAIINE UOHBI TSHKEIBIX METal-
JIOB, HATIPUMEP, MEITH W MBIIIbIKA, YCTBSPTUUHBIC AaMMOHHUCBBIC
comu (HAC), a Takke TOKCHYHBIE OPraHUYECKUE COEAUHEHUH.
[IpuMeHeHHe Takux 100ABOK MPUBOJIUT B PE3YJIbTATE K MPEBBI-
MICHUIO YPOBHS HAKOTUICHHSI TSDKEIJIBIX METAJUIOB B BOJIC U TTOYBE.
B kadecTBe anpTepHATHUBHI TaKMM J00aBKaM MOXKHO pPacCMOT-
PETb 3KCTPAKTHI PacTEeHHH, COAEpKAIINX OMOIIOTHIECKH aKTHB-
HBIC BEIECTBA - BTOPUYHEIE MeTabomuTsl [18,19].

Ienu 1 3a7a4u HCCTIeTOBAHMUS:

Ha ocHoBaHMM nHTEpaTypHBIX NaHHBIX OblIa cHOPMYIHPO-
BaHa IIeJIb HCCIICIOBAHUS: YCTAHOBJICHUE BO3MOKHOCTH IOJTyYe-
HUS BBITAXKEK U3 paCTHTeJ’ILHOﬁ MacCChbl HHBA3UBHBIX paCTeHI/Iﬁ u
pa3paboTka HAa UX OCHOBE KOJOTHYHBIX OHMOIMIHBIX COCTABOB
NPUPOJHOTO TIPOUCXOXKICHUS Il OOPHOBI C OHOJOTHYECKUM
Ppaspymi€HUEM CTPOUTCIIbHBIX MAaTCpHUAJIOB.

B nanHO# paboTe MPOBOIMTCS aHATIM3 POCCHUHCKHX U 3apy-
OEXHBIX TUTEPATYPHBIX UCTOYHNKOB, ITOCBSIIECHHBIX U3YICHHUIO
COCTaBa BBITSKEK U3 PACTUTEIBHOTO CHIPhsI, OMOIOTHYECKOIl ak-
THUBHOCTH BTOPHYHBIX META0OJIMTOB, MPUCYTCTBYIONINX B 3THX
BBITSDKKAX, @ TAK)KE BOIIPOCAM Pa3pabOTKH Ha X OCHOBE 9KOJIO-
TMYHBIX HETOKCHYHBIX JISI YEIOBEKa COCTaBOB, Y(P(PEKTUBHBIX
JUtst OOpBOBI ¢ OMOJIOTMYECKOH KOPPO3UEH CTPOUTENBHBIX MaTe-
pHaoB.

OO0cyskaeHne pe3yJbTaTOB

Bropuunsie MmetabonuTs! [20] — 3TO coenuHEHUs, KOTOPHIE
HE SBJIAIOTCA HEOOXOAMMBIMHU IUIS JKHU3HENEATeIBHOCTH Opra-
HHU3Ma, HO UTPAOT BAKHYIO POJIb B €T0 B3aUMOJICHCTBUH C OKPY-
Karorei cpenoit. K psamy BTOpHYHBIX METaO0OIUTOB YacTo TMPH-
YUCTISIOT (PCHONBHBIC COCTUHCHUS, CTIIHOCHBI, TOTH(EHOIBL,
TaHWHEI, (IIABOHOMIIBI, CAllOHWHBI, aHTPAXWHOHBI M TIOJIHCaXa-
PHIIBI, KOTOpPBIE OOJIAZAIOT JIEKAPCTBEHHBIM JICHCTBHEM, MPOSIB-
JISIOT MIPOTHBOBUPYCHYIO, aHTHOAKTEPHAIBHYIO U IPOTHBOTPUO-
KOBYIO aKTUBHOCTB, 00JIaJaloT SIPKO BBIPa)KEHHBIM aHTHOKCH-
JIAHTHBIM U aHTUCETITUIECKUM (P PerToM.

®DeHoNbHBIE COSAMHEHNS (PHC.2) - OpPraHNYecKHue COeanHe-
HUSI, B KOTOPBIX THAPOKCIJIBHAS TPYIIIa COETMHEHa ¢ OEH30IIb-
HBIM KOJIBIIOM, MHOTHE UX MPEICTaBUTEIHN 00J1a1al0T aHTHOKCHU-
JIAHTHBIM jeiicTBueM [21-23].

TaHWHBI TaxKe OTHOCATCS K PsIy MOJU(EHOJIOB, COAepKaT
00JIBIIIOE KOJTMYECTBO THAPOKCHIIBHBIX rpymi. TaHuH obnanaoT
JQyOsIMM JIeWCTBHEM Ha MaTepualibl U3 KOXH: THIPOKCHIbHBIC
TPYNNBl Pearupyror ¢ (YHKIMOHAIBHBIMH TpyNIaMy OEJKOB,
00pa3ys NMpodYHbIE CBSI3M, 332 CUET Yero M3MEHSETCS CTPYKTypa
MaTepHaa U ero CBOICTBa, yBEIMUUBAETCS €r0 MPOUYHOCTh U BO-
JIOHETIPOHUIIAeMOCTb. TaHUHBI HCIIONB3YIOTCA B MEUIIMHE B Ka-
YeCTBE BSUKYIINX BEIIECTB IS 32KUBJICHHUS KOXKHBIX TOKPOBOB.

D aBoHOUABI (PUC.3) — ATO MPHUPOIHBIE MOJIU(EHOIBI, TPO-
M3BOJIHBIC HEHACHIIICHHOTO FeTePOIIMKINIECKOTO KeToHa - (hi1a-
BOHa (pwuc.2), U3BECTHBI KaK pacTHTEIbHBIC MUTMEHTH. MHOTHE
(hmaBoHOMABI 00J1aAaI0T MPOTHBOBOCHAINTEIFHBIM, aHTHOKCHU-
JAHTHBIM, IPOTUBOBHUPYCHBIM M aHTHOAKTEpUAJIbHBIM JICH-
cTBHeM, HauOojee BaXHbIE U3 HHMX OTO KBEPLUTHH,
U30KBEPUTHH, PyTHH, recepuaut [23].
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paint, polymer, metal, concrete. Bio deterioration can be
prevented by introducing biocidal additives into the
composition of the material or treating its surface, which
stop the growth and reproduction of microorganisms.
These are often compositions containing heavy metal
ions, such as copper and arsenic, quaternary ammonium
salts (QAS), as well as toxic organic compounds. The
use of such additives leads to the accumulation of heavy
metals in water and soil. Plant ex-tracts containing bio-
logically active substances, secondary metabolites, can
be considered as an alternative to such additives [18,19].

The purpose or objectives of the study:

Based on the literature data, the purpose of the study
was formulated: to establish the possibility of obtaining
extracts from invasive plants and the development of en-
vironmentally friendly biocidal compounds of natural
origin to prevent the biological destruction of building
materials.

This paper studies Russian and foreign literature
concerning the chemical composition of plant extracts,
the biological activity of secondary metabolites present,
as well as the development of environmentally friendly,
non-toxic compounds for humans that are effective for
preventing biological deterioration of building materi-
als.

Discussion

Secondary metabolites [20] are compounds that are
not necessary for the vital activity of the plant, but play
a crucial role in its interaction with the environment.
Phenolic compounds, stilbenes, polyphenols, tannins,
flavonoids, saponins, anthraquinones, and polysaccha-
rides are often classified as secondary metabolites,
which have healing effects, antiviral, antibacterial, and
antifungal activity, and have exhibit antioxidant and an-
tiseptic effects.

Phenolic compounds (Fig. 2) are organic com-
pounds in which a hydroxyl group is connected to a ben-
zene ring, and many of their representatives have anti-
oxidant effects [21-23].

Tannins also belong polyphenols and contain a large
number of hydroxyl groups. They exhibit a tanning ef-
fect on leather materials: hydroxyl groups react with
functional groups of proteins, forming strong bonds,
thereby changing the structure of the material and its
properties, increasing its strength and water resistance.
Tannins are used in medicine as astringents for skin
healing.

Flavonoids (Fig.3) are natural polyphenols, deriva-
tives of the unsaturated heterocyclic ketone flavone
(Fig.2), known as plant pigments. Many flavonoids have
anti-inflammatory, antioxidant, antiviral and antibacte-
rial effects, the most important of them are quercitin,
isoqueritin, rutin, hesperidin [23].
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PUCYHOK 2

CTPYKTYPA ®EHOJIbHBIX COEJIMHEHUI

Figure 2 |

Ohenolic comopunds structure
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PUCYHOK 3
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Figure 3

Flavonoids
(a) flavone
(b) quercitin

I'1uK03uabI TaKKe OTHOCSITCSI KO BTOPUYHBIM METa00INTaM
pacTeHuii, 3TO CI0KHBIE OPTraHUYECKHE CTPYKTYPbI, COCTOSIIHE
U3 JIByX TJIaBHBIX ()ParMEHTOB: YTIEBOAHOTO (CaxapHOTO, TIIH-
KOHAa) W HEyIJeBOJAHOTO (HecaxapHOTO, arjInKOHa), KOTOpHIE
00BeAMHEHBI MEXy COO0M TTMKO3UAHON CBs3bIO (puc.4). DT0
OuYeHb MHOT000pa3Hast rpyIa COeAUHEHUH CO CIIOKHOM Kilac-
cuukarmeit. Takum 06pa3om, B 3aBUCUMOCTH OT THIIA YTIIEBO/I-
HOTO U HEYTJICBOAHOTO 3BEHLEB U TUIIA FHHKOSHHHOﬁ CBsI3U BbI-
JeTSIIOT, HarpuMmep, (eHOTIINKO3HIbI, KyMapHHBI 1 OKCHAHTpa-
XHMHOHBI (110 IPUPOJIE ariauKoHa), O-TINKO3UIBI U S-TIIMKO3HIBI
(B 3aBHCHMOCTH OT NPUPOJBI aTOMOB, (DOPMHUPYIOIIUX CBSI3b C
arJMKoOHOM). B MenunuHe akTHBHO IPUMEHSIOTCSI TaK Ha3bIBae-
MBI€ CEepACYHBbIC TJIMKO3WIBI, OKa3bIBAIOIIME BO3JICHCTBHE Ha
cepaeuHyto Meimy [24,25].

CanoHMHBI — CIIOKHBIE OPTaHWIECKHUE COCTUHEHNUS, OTHOCS -
1Mecs K IMKo3uaaM. B CTpyKTypy CallOHMHOB BXOJAUT TPUTEP-
HeHOH}lHBIBIﬁ HIIN CTepOI/IIIHI:Jﬁ ArJInKOH, CBA3aHHBIM C MOJICKY-
no#t yraesoga. O6agaroT cmocoOHOCTH 0OPa30BBIBATH MBLIIHHO-
MOJOOHYIO MEHY B BOIHBIX PacTBOpax, TO €CTh OONAIaroT IO-
BEPXHOCTHOH aKTUBHOCTBIO - CIIOCOOHOCTBIO MOHIKATh MOBEPX-
HOCTHOE€ HaTsDKeHUe BoIbl [21].

PUCYHOK 4

CTPOEHHUE I''IMKO3UJA

Figure 4

Glycoside structure
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Glycosides also belong to the plant secondary me-
tabolites, they are complex organic structures consist-
ing of two main fragments: carbohydrate (sugar, gly-
cone) and non-carbohydrate (non-sugar, aglycone),
which are interconnected by a glycosidic bond (Fig.4).
This is a very diverse group of compounds with a com-
plex classification. Thus, depending on the type of car-
bohydrate and non-carbohydrate units and the type of
glycosidic bond, phenoglycosides, coumarins and ox-
yanthraquinones (by the nature of the aglycone), O-
glycosides and S-glycosides (depending on the nature
of the atoms forming the bond with the aglycone) are
isolated. The so-called cardiac glycosides, which have
an effect on the heart muscle, are actively used in med-
icine [24,25].

Saponins are complex organic compounds related
to glycosides. The structure of saponins includes a
triterpenoid or steroid aglycone bound to a carbohy-
drate molecule. They have the ability to form a soap-
like foam in aqueous solutions, that is, they have sur-
face activity - the ability to lower the surface tension
of water [21].

OH

FAHKOIWAHAA CBA3L

o |
O

o)

HaC™

ArAMKOH

29



Texuurka u mexuoaozcus cunuxkamos. Tom 33, Nel, 2026

TepneHouasl (prc.5) Taxke OTHOCATCS KO BTOPHIHBIM Me-
TabOJNNTAM PACTeHHUH, SBISAIOTCA CTPYKTYPHBIMH IPOHM3BOJ-
HBIMH U30ITPEHA U UMEIOT CIIOKHYIO Kiaccudukaiuio [26,27].

Terpenoids (fig.5) also belong to the secondary

metabolites of plants, they are structural derivatives of
isoprene and have a complex classification [26,27].

PUCYHOK 5
TEPIIEHOUW IbI CHa CH,
(a) repannon l /!
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Figure 5 lL H‘j’/ OH
Terpenoids P TN
(a) geraniol HaC~ \CHg HiC CH,
(b) menthol

a(a) 6 (b)

IToaucaxapuabl - BBICOKOMOJIEKYJISIpHBIC TMHEHHBIE WITH pa3-
BETBJICHHBIE OMOIIOIMMEPBI, COCTOSIIIHE U3 MOHOMEPHBIX 3BEHBEB
MOHOCaXapHI0B, COCIMHEHHBIX TIMKO3HIHON CBs3bI0. B pacrte-
HUSX BBITONHSIOT CTPYKTYPHYIO M 3aracaromyio (yHKIUH: KIe-
TOYHBIE CTEHKH PACTEHUI COCTOST U3 IEJUTFONIO3HI M JINTHIHA, KO-
TOpBIC MPUAAIOT KICTOYHBIM CTEHKAM IMPOYHOCTH U YKECTKOCThH
[28, 29].

B nHacrosiee BpeMsi BTOpUYHBIC META0ONHUTHI pAaCTeHUI BCE
qale pacCMaTpUBAIOTCS YICHBIMU KaK albTePHATHBA TOKCUIHBIM
TepOUIUIHBIM U WHCEKTUIIUIHBIM COCTaBaM B CEIBCKOM XO3Si-
CTBE M CaJOBOJICTBE, JJISI ONTHMM3ALUN CBOWCTB CTPOMUTEIBHBIX
PacTBOPOB, a TAKXKE B KAUECTBE «3CJICHOW» OHOIMIHON JT00aBKH
JUIS 3aIUTHI CTPOUTENIBHBIX MaTepHaloB OT OMOMOBPEXICHHH.
[Momucaxapuabl UCTIONB3YIOT B Ka4eCTBE KOMIIOHEHTa OPTaHOMHU-
HEepANBHBIX JT00aBOK JJII MEHEPAJIBHBIX BOKYIIHX JJI obecrede-
HUS ONTHMAIIBHBIX PEOJOTHICCKUX XapaKTEPUCTHK H YCKOPESHUSI
[30, 31] Habopa mpOYHOCTH, KaK CTAOHIH3UPYIOIIYIO H BOJIOYACP-
JKUBAOIIYI0 100aBKy. B mccrmemoBanmsx [32, 33| mpoBogutcs
H3yUYeHHE CTOMKOCTH KEPAMHYECKUX U [IEMEHTHBIX CTPOHUTEITBHBIX
MaTepuaoB Mociie K 00pacTaHuio adpoQUTHBIMU BOJOPOCISIMH,
KOTOpbIe (DOPMUPYIOT OHMOIUICHKY Ha MOBEPXHOCTH OOBEKTOB
KyJIBTYPHOTO HacleAWs M Pa3pylIaloT HUX IOBEPXHOCTH: 00pa-
00TKa TOBEPXHOCTH BHITSDKKaMU mandest iekapcTBeHHOTO (Salvia
officinalis) m xBoma nonesoro (Equisetum arvense) peaoTBpa-
THI0 6000pacTanne. ABTOpHI [34] BEIIBIIN OMOCTOMKOCTH THIICO-
BOTO KaMHs, IOJIy9EHHOTO 3aTBOPEHUEM MHHEPAIBHOTO BSIKY-
LIero BOJAHO-CIIUPTOBOM BBITSKKOM U3 3es1IeH0# Macchl PelinyTpun
caxanuHcKo (Reynoutria sachalinensis). B naHHOM mcciie10BBa-
HUH aBTOPHI MOJTBEPKAAIOT OTCYTCTBUE OMOoOpacTaHust Ha 00-
pasuax, 3aTBOPCHHBIX PACTHUTENBHOW BBITSDKKOM, B OTIHYHE OT
KOHTPOJIbHBIX HeMOu(uIMpoBaHHBIX 00pa3uoB. B pabore [35]
paccMaTpuBaeTCs BO3MOXXHOCTh MOAW(DHUIIMPOBAHUS TOJIHMEp-
HBIX MaTepHaoB dPUPHLIMHU MacliaMU PaCTeHH, KOTOpPbIE BHEII-
PAIOTCS B IOJIMMEPHYIO MaTPHUILy B BH/I€ MUKPOKAIICYJI FJIH HAHO-
BOJIOKOH. llomydeHHBIE OHOKOMIIO3UTHI CTAHOBSTCS YCTOWYH-
BBIMH K (popmupoBanuio 6uoruieHok. PaboTsl [36, 37] cBumeTennb-
CTBYIOT O CBOWCTBAX BHITsDKEK W3 rynyuu (Tinospora cordifolia),
a TakKe (PIaBOHOMIOB, MOJTYYCHHBIX U3 PA3JIUYHBIX BHIIOB pacTe-
HUH, 3aMeATATh NPOIecC KOPPO3UU CTaH.

3akiauyenue

B pamxkax cymiecTByromeil KOHIENIUN Pa3BUTUS CTPOUTEIIb-
HOTO MAaTepUaJIOBEIEHHsI U B LIEJIOM CTPOHUTENBbHOM MHIYCTPHUH,
HANpaBJIEHHON Ha SKOJIOTH3ALHUI0O IPOW3BOJCTBA W CHIDKCHUS
HETaTUBHOTO  BO3JACHCTBHS  HA  OKPYXKAaIOIIyI0  Cpeny,

30

Polysaccharides are linear or branched biopol-
ymers consisting of monomeric units of monosac-
charides connected by a glycosidic bond. In plants,
they perform structural and storage functions: plant
cell walls consist of cellulose and lignin, which
give the cell walls strength and rigidity [28, 29].

Currently, secondary metabolites of plants are
increasingly considered by scientists as an alterna-
tive to toxic herbicides and insecticides in agricul-
ture, to optimize the properties of building mortars,
as well as as a "green" biocidal additive to protect
building materials from bio deterioration. Polysac-
charides are used as a component of organomineral
additives for mineral binders to ensure optimal rhe-
ological characteristics and accelerate [30, 31]
strength gain, as a stabilizing and water-retaining
additive. In studies [32, 33], the resistance of ce-
ramic and cement building materials after fouling
by aerophytic algae, which form a biofilm on the
surface of cultural heritage sites and destroy their
surface, is studied: surface treatment with extracts
of medicinal sage (Salvia officinalis) and horsetail
(Equisetum arvense) prevented fouling. The au-
thors of [34] revealed the biostability of gypsum
stone obtained by mixing a mineral binder with a
water-ethanol extract from the green mass of Rey-
noutria Sakhalinensis (Reynoutria sachalinensis).
In this study, the authors confirm the absence of
biofouling on the samples with plant extract, in
contrast to the control unmodified samples. Study
[35] considers the possibility of modifying polymer
materials with plant essential oils, introduced into
the polymer matrix in the form of microcapsules or
nanofibers. The resulting biocomposites become
resistant to biofilm formation. The works of [36,
37] indicate the properties of extracts from guducha
(Tinospora cordifolia), as well as flavonoids ob-
tained from various plant species, to slow down the
corrosion process of steel.

Conclusion

Within the framework of the existing concept
for the development of building materials science
and the construction industry, aimed at reducing
negative environmental impacts, research on the
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WCCIECI0BAHHS MPUMEHEHUSI PACTUTEIBHBIX BBITSIKCK SIBISIFOTCS
MHOTrooOemarommMu. Co3aHie HOBBIX OWOLIMIHBIX, MPOTHUBO-
KOPPO3UOHHBIX, PETYJIUPYIOLINX PEOJOTHYECKHE CBOICTBA pac-
TBOPOB Ha OCHOBE MUHEPAIbHBIX BSDKYIIHX COCTABOB ITO3BOJHT
pacHupuTh HOMEHKJIATYPY 100aBOK U MOTU(PUKATOPOB ISl CTPO-
UTEIBHBIX MATEPHAJIOB PA3JIMYHOTO MPOUCXOKIACHUS U Ha3HAYEC-

HHA.
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