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Annomayun. beckOHTPOIBEHOE IPUMEHEHHE aHTHOAKTEpPUATBHBIX MPENapaToB MPHUBENO K II00aTbHO-
My PaclpOCTpaHEHHIO aHTHOMOTHKO-PE3WCTEHTHHIX ITaMMOB OakTepuil. B mpencraBieHHOM 0030pe pac-
CMOTPEHBI MIPEUMYIIECTBA PUMEHEHUS (PUTOOMOTHKOB MO CPAaBHEHUIO C KOPMOBBIMH aHTUOWOTHUKAMH B
KUBOTHOBO/ICTBE. DUTOOMOTHKH HE BBI3BIBAIOT ()OPMHUPOBAHUSI YCTOWYUBOCTH Y MHKPOOPIaHH3MOB, HE
HAKaTUTUBAIOTCS B TKAHSIX JKUBOTHBIX W MOJIOKUTEIHHO BIUAIOT HA MAKPO(DIOPY KHAIIIEYHNKA, B TOM YHCIIC
HOJJIEPKHUBasi POCT ITOJIE3HBIX JIAKTOOAKTEPHIA, YTO B COBOKYITHOCTH ITOJIOKHTEIEHO OTpayKaeTcsi Ha Mpo-
OYKTHUBHBIX KauecTBaX ITHIBI U CEIbCKOXO3SMCTBEHHBIX JKUBOTHBIX. (DUTOOMOTHMKH IEMOHCTPHUPYIOT
MHOTO(AKTOPHOE JICWCTBHE Ha OPraHU3M: MPSIMOE MO/IaBJICHHE TATOTCHOB (aJIKAIOUAbI, TEPIEHbI, MOJTH-
¢enonsr Hapymator cuaTe3 JJHK 1 menoctHocTs MemMOpaH OakTepwii), MHTHOMPOBAHHE CHCTEMBI OaKTe-
pUAEHOW KOMMYHUKAIMK (quorum sensing) W ycuieHue 3¢G(EKTUBHOCTH NpoOHOTHKOB. B pabote
000011IeHbI TaHHBIE O PACIIPOCTPaHEHNH, (PUTOXUMHUYECKOM COCTaBe, OMOJIOTUYECKOW aKTUBHOCTU U OIbI-
TE€ HMCIOJIb30BaHUSI HEKOTOPBIX JICKAPCTBEHHBIX PACTEHUI ceBepHOil EBpa3uu B MTUIIEBOACTBE U JKUBOT-
HOBoJIcTBe. OTmpeneneHs! NepCIeKTUBHl JalbHEHIeH pa3paboTKH W pacIIMPeHHOTO MTPUMEHEHHs (QHUTO-
OMOTHKOB B CEIBCKOM XO035HCTBE (BBUIY Pa3iMyHOM 3()()EeKTHBHOCTH M HEOCTATOUHON M3Y4EeHHOCTH Me-
XaHU3MOB JICHCTBHS), @ TAK)KE MPUHIIMITBI HX TOATAHOM pa3paboTKu (OT CKPHHUHTA in Vitro 0 BajJa-
UM in vivo). B paboTe Takxe onmrcaHbl BO3MOKHBIE MPOOJIEMBI B HCIIOIB30BAaHUH (PUTOOMOTHKOB M BO3-
MOXHBIE Ty TH UX TIPEOIOJICHHUS.

Kniwouegvie cnosa: HutoONOTUKY, TIEKapCTBEHHBIE PACTEHHS, CEIIbCKOXO03SHCTBEHHBIE YKHBOTHBIE

bnazooapuocmu: pabota BeINIOTHEHA B COOTBETCTBUH ¢ miiaHoM HUP na 2025-2027 rr. ®T'BHY
OHI] BCT PAH (Ne FNWZ-2025-0003).

Jna yumuposanua: GuToOMOTHYECKUH MOTEHIMA JIEKapCTBEHHBIX pacTeHui ceBepHoi EBpa-
3um (0030p) / E.A. Bykapenra, JI.B. Bnacenko, K.C. Unuarosa, T.A. Kmumosa, B.A. PszanoB // JKuBotHo-
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Klimova TA, Ryazanov VA. Phytobiotic potential of medicinal plants of Northern Eurasia (re-
view). Animal Husbandry and Fodder Production. 2026;109(3):240-266. (In Russ.)].
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Abstract. Uncontrolled use of antibacterial drugs has led to the global spread of antibiotic-
resistant bacterial strains. This review examines the advantages of using phytobiotics compared to feed
antibiotics in livestock farming. Phytobiotics do not induce resistance in microorganisms, do not accumu-
late in animal tissues, and have a positive effect on intestinal microflora, including supporting the growth
of beneficial lactobacilli, which collectively improves the performance of poultry and livestock. Phytobi-
otics exhibit multifactorial effects on the body: direct suppression of pathogens (alkaloids, terpenes, and
polyphenols disrupt DNA synthesis and bacterial membrane integrity), inhibition of bacterial quorum
sensing, and enhanced probiotic efficacy. In this paper, we summarize data on the distribution, phyto-
chemical composition, biological activity, and experience with the use of several medicinal plants from
northern Eurasia in poultry and livestock farming. We identified prospects for the further development and
expanded use of phytobiotics in agriculture (due to varying effectiveness and insufficient understanding of
their mechanisms of action), as well as principles for their step-by-step development (from in vitro screen-
ing to in vivo validation). The paper also describes possible challenges in the use of phytobiotics and po-
tential solutions.
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BBenenue.

Hcnons3oBanre aHTHOMOTHKOB B KOPMIICHHUH CEITLCKOXO3IHCTBEHHBIX KMBOTHBIX B Poccuu 3ampelneHo
¢ 2006 roma, B CBS3H C YeM BCTACT OCTPas HEOOXOAMMOCTh ITOMCKA HOBBIX COSAMHEHMI, KOTOPBIE 10 3P QeKTy He
yCTyTaK ObI TPaIUIIMOHHO MPUMEHSIEMbIM aHTUMUKPOOHBIM CpezicTBaM. B mociieiee BpemMsi 0co00e BHUIMaHHE
HCCIIe/IOBaTeNICH HAIPABIICHO HA M3y4YeHHE OMOJIOTMYECKON aKTHBHOCTH PACTUTEIBHBIX SKCTPAKTOB U KOMITO-
HEHTOB, BXOJISIIIINX B UX COCTaB, 00JIee M3BECTHBIX KaK PUTOOHOTUKH. DUTOOMOTHKH MPEICTABIISIOT COOOMH I~
POKYIO TPYIITy OHOJIOTHYESCKH aKTUBHBIX COCIMHEHHN PACTUTEIHEHOTO TIPOMCXOMKIICHIS, 00JIaIAt0IINX aHTHOAK-
TEPUATBHBIMY, aHTUIIAPA3UTAPHBIMH, AHTHOKCHIAHTHBIMH, TPOTHBOBOCIIAIUTEILHBIMA, UMMYHOMOTYJIUPYIO-
IIMMH ¥ JpyTrUMH mojie3ubiMu cBorictBamu (Kikusato M, 2021). MuTepec uccienoBaTesieii B OTHOIIEHUH (PUTO-
OMOTHKOB COOTBETCTBYET TPEOOBAHIIO COBPEMEHHOI'O IKOJIOTHUECKH YHCTOTO IPOHM3BOICTBA YKUBOTHOBOIUC-
CKOH TIPOTyKIIUH, COIIPOBOXKIAIONIETOCS MEHBIIIAM BO3ICHCTBAEM Ha OKPYKAIOIIYIO CPENy, a TAKKE OTCYTCTBH-
€M aHTHOMOTHUKOB M APYTUX XUMUYECKHX COSTMHEHHI B KoHeuHOM TipoykTe (Skoufos I et al., 2020).

IHean ucciaenoBanmsi.
[Ipoananu3npoBaTh 1 000OMIUTE UMEIONTUECS B HAYYHOU JIUTEPAType JNaHHbIC O MPUMEHCHHUH Jie-
KapCTBEHHBIX pacTeHWil ceBepHOi EBpasznu B kauecTBe (PUTOONOTHKOB B COBPEMEHHOM JKUBOTHOBO/ICTBE.



MarepuaJjibl 4 METOABI HCCIIE0OBAHMS.

[Towck UCTOYHMKOB MPOBOAMIH B OUOIHOrpaduuecKux 0a3ax JaHHBIX, B HAYYHBIX JICKTPOHHBIX
o6ubnuorekax ¢ mouckoBeiMH cucteMamu: Pubmed (https://pubmed.ncbi.nlm.nih.gov); Web of Science
(http://www.webofscience.com); Elsevier (https://www.elsevier.com); Scopus (https://www.scopus. com);
Springer (https://www.springer. com); Google Scholar (https://scholar.google.com); KubepJlenunka
(https://cyberleninka.ru); ITHCXB (http://www.cnshb.ru); Hayunas snextponnas oubnuoreka eLibrary
(https://elibrary.ru). ba3el mannbix «Cnucok pacrenuit» (http:// www.theplantlist.org) ucnonb3zoBanuch
JUTS TIPEIOCTABIICHNUS HAYYHBIX Ha3BaHUI U MMOJIBU/IOB PACTCHUI.

Pe3ynbTaThl Hcc1e10BaHUA M UX 00CYK/IeHHe.

Cospemennvie npeocmagnenus o pumooduomuxax. QumodUOMuKU Kax aibmepHamusa KOpMoGuiM
AHMUOUOMUKAM NPU PA36E0eHUl CeNbCKOXO3AUCEEHHbIX HCUBOMHLIX. BaXXHBIM oTInuneM (PUTOOHOTH-
KOB OT TPaJUIMOHHO IPUMEHAEMbIX aHTHOAKTEPHAIIBHBIX CPE/ICTB SBIAETCSA TOT (aKT, 9TO HA CETOAHAMI-
HUI JISHb B JIOCTYITHOH JIUTEpaType HEeT JJAHHBIX O CIIOCOOHOCTH MHUKPOOPTaHW3MOB NPHOOpETaTh yCTOM-
YUBOCTh K PACTUTENBHBIM BellecTBaM. Takke OBbIJIO MOKa3aHO, YTO MPU KOPMJICHUU CEIbCKOXO3SIMCTBEH-
HBIX )KHBOTHBIX U NITUIBI (PUTOOMOTHKAMH HE OTMEUYACTCS XapaKTepHAas Il aHTHOMOTUKOB aKKyMYJISIIHSI
B opranax u TkaHsAx (Goto T et al., 2005), 160 OHM MPHUCYTCTBYIOT B HUX B HE3HAYMTEIHHBIX KOJIHYE-
ctBax (Hepsioun JI.I'. u ap., 2023). M3BecTHO, 4TO PUTOOMOTHKH CIIOCOOCTBYIOT COKPAIICHHIO KOJHYE-
CTBA MAaTOTCHHBIX U YCIOBHO-IIATOTEHHBIX OaKTEpUil B OpraHu3Me, 4TO IMOJIOKUTEIBHO BIUSCT Ha MTOKa3a-
TENH MPOAYKTUBHOCTH JKUBOTHOTO. boree Toro, BO MHOTMX paboTax OTMEdYaeTcs, YTO IPH HCIIONb30Ba-
HHUW PacTUTEIBHBIX COEAMHEHNI He IPONCXOIUT COKpalieHus dncia akrodakrepuii (Gilani SMH et al.,
2021; Fresno Rueda A et al., 2021). B cBoro oyepenp, pu NPUMEHEHUH aHTUOWOTHUKOB B KOPMIICHUH
CEJIbCKOXO03SMCTBEHHBIX JKUBOTHBIX M MTHIIBI TaKXKe HAOMIOJACTCs COKpAIlCHHE NAaTOI€HHBIX M yCIOBHO-
MAaTOTEHHBIX OaKTepHii, OJJHAKO BMECTE C TEM MPOUCXOAUT CHUXeHHe uncna Lactobacillus spp. (Lin J et
al., 2013). OgauM K3 MapaMeTpoB TOBBIIEHHUS IPOAYKTHBHOCTH CEITBCKOXO3SHCTBEHHBIX XMBOTHBIX U
OTHLBI  SBISETCA TOAJACP)KAHHE ONTUMAIBHOTO KHCIOTHO-IIEIOYHOTO PABHOBECHS B SKEIYIOYHO-
KUIIeyHoM TpakTe. Ilpu mpoBeneHMH 3KCIIEPUMEHTOB IO CKapMIIMBAHUIO KOPMa B KOMIIO3UIIUH C (puTo-
nobaBKaMH HAOIIOAANOCh CHIKeHHE pH cpenbl KUIIEYHNKA IBIIUIT-0pOiIepoB, YTO MOJIOKUTENHFHO OT-
pasmiioch Ha kadectBe Tymku (Torok VA et al., 2011; Ripon MMR et al., 2019). B To >xe BpeMs ipu BHe-
CEHHH B PAIlMOH LBIUIAT-OpOoiiyiepoB aHTHONOTUKOB He OBbUTIO OTMedeHO m3MeHeHus pH B 300ax, nBeHa-
JIATUIICPCTHOM M cienoi kuike Opoiiepor (Basit MA et al., 2020). B npyroii paboTe, B 3KCTIEpUMEHTaX
Ha CBUHBSX pH cpenbl B TEepMUHAIBHOM OTJEIE MUIIEBAPESHUS OB3ONTHON KUK TaKKe OBLT OTHOCH-
TENFHO CTaOMIIBHBIM M COXPAHSJICSA Ha CIa0OIIeNoYHOM ypoBHe rmocie kopmienus ceuuei (Pi Y et al,
2019). B pa6ore Zanu HK ¢ xomteramu (2020) Habnronanack TeHACHIUS K 00Jiee BHICOKOMY 3HAYCHHIO
pH, 3aperucTpupoBaHHOMY B MOAB3OIIHON ¥ clienoi kuike. OJHAKO aBTOPHI CBA3BIBAIOT TOT (PAKT C
n00aBIeHNeM KOCTHOH MyKH B PaIlMOH IBIUIAT-OpoiinepoB. Takxke B yIOMSHYTHIX BBIIIE paboTax MmprBe-
JIeHBI JTaHHBIE 00 yBETWYEHWH TIIyOWHBI M IUIONIAN BOPCHHOK KHIIEYHWKA NPH JOOABIEHHH B PalOH
Kak (pUTOOMOTHKOB, TaK M aHTUOMOTHUKOB, YTO TOJOKUTEIBHO CKA3bIBaeTCsS HAa YCBOSEMOCTH IMOTpeOIsie-
Moro kopma. O600IIeHHbIC TaHHBIE JEHCTBUSI (PUTOOMOTHKOB M aHTHOMOTHKOB MPE/ICTaBIICHBI B Ta0uile 1.

B 1iennoMm coBpemeHHas auTepaTypa o0JiagaeT JOCTATOYHO OOJBIIMM MAacCHBOM JaHHBIX 00 HC-
MOJIB30BaHUU (PUTOOMOTHKOB B KOPMJICHHUH CEJIbCKOXO3AHCTBEHHBIX )KUBOTHBIX W NTUIBI. Tak, B OJHOM
U3 UCCIEeIOBaHUN aBTOpaMU OBUIO IMOKA3aHO, YTO MPUMEHEHHE YECHOYHOTO IMOPOIIKA IPU KOPMIICHHH
MOPCKHUX CBHHOK BO BpeMs OEpEeMEHHOCTH IMOBBIIIAET MPOIYKTUBHOCTh IOTOMCTBA, IPUYEM HAWTYUIIHI
pe3yabpTaT ObUT JOCTUTHYT Ipu Hodasnennu 0,5 % mopomka K OCHOBHOMY paruoHy. Kpome Toro, cmept-
HOCTH MOJIOJHSAKA MPU POKAECHUH U CMEPTHOCTH JI0 OTheMa IPH KOPMIICHHN (UTO100aBKOH OBIIH 3HATH-
tenbHO HIke (P<0,05) mo cpaBHEHMIO ¢ KOHTpOJIbHBIM parrioHoM (Tatang M et al., 2023). B opyroii pa-
00Te Mpu UCCIEIOBAHUH BIHUSHUS CMECH (PUTOOMOTHKOB HA OCHOBE HECKOJIBKHX TPOIIMYECKUX PACTEHHIA
1 3(UPHBIX Macell Ha MOKa3aTeIn POCTa MOPOCIAT-OTHEMBIIICH He HAOMIOAANCh YBEIHMUEHIE MAacChl TeIa
KMBOTHBIX, CPEIHECYTOUHBIN MPUPOCT, MOTpebiaeHne Kopma, 3P PeKTHBHOCTE KOpMa M TEepeBapUMOCTb
MUTATENbHBIX BEIIECTB, OJHAKO OBUI OTMEYEH IMOJIOKUTEIBHBIN 3((PEeKT Ha HEKOTOphIE JUMUIHBIC TPO-
(bunm, *MMyHHBIC peakiuu U MUKpodiopy kumreuHuka nopocsrt (Samanta AK et al., 2021). B skcniepu-
MEHTe Ha IBIIUIATax-0poiiepax ObIJIO MOKa3aHO, YTO MUIIEBbIE (PUTOOHOTHKH 110 3(PPEKTUBHOCTH MOTYT



CPaBHUTHLCS ¢ OOABIICHHEM B PAI[MOH aHTHOMOTHKA aBUJIAMHUIIMHA JUTS TIO/ZIEPKAHHS [TOKa3aresei pocra
U YIyYIICHUH MSCHBIX XapaKTePUCTHK NTHUIIBI, 3apaxeHHou Salmonella typhimurium (Aljumaah MR et
al., 2020).

Tabnuna 1. CpaBHeHHe CBOWCTB AaHTHOMOTHKOB U GUTOOMOTHKOB
Table 1. Comparison of the properties of antibiotics and phytobiotics

Tpusnax / Sign AHTHOMOTHKYH / DdurodnoTuKu /
Antibiotics Phytobiotics
Pa3BuTHe pe3uCTEHTHOCTH MHUKPOOPTAaHU3MOB K IIperapaTy 4 B
/ Development of microbial resistance to the drug
[IpucyTcTBHE B IPOAYKTAX KUBOTHOTO MPOUCXOKIACHNUS / n B

Presence in animal products

[MonoxuTenpbHOE BAUSHUE HA MUKPOQIIOPY KHIICUHUKA
JKUBOTHOTO B 11e7ioM / Positive effect on the animal's intesti- + +
nal microflora in general

[MonmoxxuTenpHOE BIHUSAHNE HA KONUdecTBO Lactobacillus
Spp. B KHIIEYHHKE KUBOTHOTO / Positive effect on the num- - +
ber of Lactobacillus spp. in the animal's intestines
N3menenne pH B kuciyro cTopony /

PpH change to the acidic side a -
YBenuyeHue TayOrHBI B TUIOIIAIH BOPCHHOK KHINICUHUKA / 4 .
Increase in the depth and area of intestinal villi

CHmKeHue cMepTHOCTH MoJIoAHsKa / Reduction of mortality n .

of young animals

Jlexapcmeennvle pacmerus, UCNONb3YeMble POCCULICKOU MPAOUYUOHHOU (HAPOOHOU) MeOUYUHOU U
semepunapuell Kax nepcnexmusHvle anmubuomuxu. buonosuveckue axmusHoCcmu 1eKApCMEEeHHbIX pac-
menuti, 000CHOBbIBAIOWUE UX UCNONLIOBAHUE, KAK AIbIMEPHAMUBLL AHMUOUOMUKAM: NPAMOe AHMUOAKMm e-
puanvHoe Oeticmsue, 6030elicmeue Ha CUCMEMbl NJIOMHOCMHO-3A8UCUMOU KOMMYHUKAYUU NAMOSEHHbIX
baxkmepuii, npobuomuueckas axmusHocms. VI3BECTHO, UTO JIEKAPCTBEHHBIC PACTCHUS UIPAIOT BAXKHYIO
POJB B 3I0POBBE YETOBEKA M MCIIOIB30BANNCEH C TOMCTOPHUUECKUX BPEMEH J0 HAMX AHEW. B Hacrosmiee
BpeMs BO3PACTaeT MOMYJISIPHOCTD JIEKAPCTBEHHBIX CPEJCTB PACTUTEIBHOTO MponcxXoxaeHud. CeroqHs Ha
OTEYECTBEHHOM (hapMaleBTHYECKOM PHIHKE CYLIECTBYET OOJIBIIOE KOINYECTBO JEKapCTBEHHBIX Mperapa-
TOB, UMCIOIIUX PA3IUYHOE MPOUCXOXKACHUE — CHHTCTUYECKOE, MOJIYyCHHTETHYEeCKoe, IpupoaHoe. B co-
BPEMEHHOW HAyYHOW MEAUIIMHE UCTIONB3YIOTCA CBhIe 250 BUIOB JI€KaPCTBEHHBIX PACTCHUHN, BaKHEUIIIHE
U3 KOTOPBIX BHECEHHI B l'ocynmapcTBeHHylo ¢apmakoneio PD. braromaps cBoeMy MATKOMY NEHCTBHIO,
HHU3KOH TOKCMYHOCTH M JIOCTATOYHO BBICOKOH 3(h(eKTHBHOCTH, (hPUTONpEnapaTsl MOTYT HCIOIB30BAaThCS
IpY JUTUTEIHHOM IPUMEHEHUHU B TepalMM XPOHUUECKUX 3a00/eBaHuil, a TakKe B KaueCTBE MPOQHIaKTH-
YECKHUX CpeAcTB. MICTOYHMKOM MOITydeHHUs (PUTOIPENapaToB CIIy>KaT AUKOPACTYIINE U KyJIbTHBHPYEMEIC
pacrenus. B pamkax peanusanuu rocyJapCTBEHHOH CTpaTeTHH pa3BHTHS (apMaleBTHYECKOH MPOMBIII-
nenHoct Poccuiickoii ®enepaunu Ha nepruon 1o 2020 r. MPUOPUTETHBIM HANpaBICHUEM ISl CO3/IaHUA
JICKapCTBCHHBIX IPENapaToB SBJSICTCS MCIOJIb30BAaHUE CHIPhSI OTCUECTBEHHOTO MPOU3BOACTBA. B cBs3HU C
STHUM IIOWCK IEPCIIEKTUBHBIX JIEKAPCTBEHHBIX PACTCHUHN, IPOU3PACTAIONINX U KyJIFTUBHPYEMBIX Ha TEPpU-
topuu PO, — akTyanbHOE HalpaBji€HUE B CO3AaHUM HOBBIX JekapcTBeHHbIX cpelcTB (Kymsak O.10. u np.,
2019).

Oco0oe 3HaueHHE UMEIOT JUKOPACTYINE PACTCHHS, KOTOPhIE HUCIOIB3YIOTCS B OQHUITMATIBHON U
HApOJHOW MEIWIMHE IJIs MOMyYSHHS Pa3IMIHBIX JIEKApCTBECHHBIX IpemnapaToB. Hampumep: uBan-4aii y3-
KOJIMCTHBIH, MTHOH YKJIOHSIONIMICS, POANOIa po30Basi, cabelbHUK O0NMOTHBIHN, (uanka TpexuserHas (Ca-
napkisideBa C.E. u ap., 2020). JlekapcTBeHHbIE PacTEHUS UMEIOT OOJIBIIOE 3HAYEHUE I CEIBCKOIO XO-
3SCTBa M3-3a IIEHHOCTH WX BTOPUYHBIX MeTaboiuToB (Siintar I, 2020). OgHaKo OHU TakXKe MPOU3BOIST
MIAPOKHH CTIEKTp (PUTOXUMHUYECKHX BEIIECTB (BTOPUYHBIX METa0OIHNTOB), KOTOPHIE YYAaCTBYIOT BO B3au-




MOJICUCTBHAX MEXIy opranm3Mamu. OUTOCOESANHEHNE — XMMHYECKOE BEIIECTBO, BEIpadaThiBaeMoe pac-
TEHUAMH TIEPBHYHBIMHM W/WJIM BTOPHYHBIMH IyTsSMH MeTabonm3ma, oOmamaromiee (hapMakoJIOrH4ecKoil
AKTUBHOCTBIO, U MOKET OBITh MCIIOJIF30BAHO JAJIS JICUCHUS PA3IHYHBIX 3a00JIeBaHHH.

DKCTPaKTHl MHOTHX JICKAPCTBEHHBIX PACTEHUI MOTYT OBITh MEPCIEKTUBHBIMHU YCHIHTEISIMA TIPO-
OYKTHBHOCTHU CEIbCKOXO3IHCTBECHHBIX XKUBOTHBIX, & TAKXKE CIIYKUTh aTbTEPHATUBON BETEPHHAPHEIM TIpe-
naparam, MOCKOJIbKY 00JIalaloT MPOTHBOMHKPOOHBIMH, TPOTHBOBUPYCHBIMH, NPOTHBOIAPA3UTAPHBIMH,
AHTHOKCUIaHTHBIMH, IPOTUBOBOCTIAIUTEILHBIMA U HMMYHOCTUMYJIUPYIOIUMU cBoiicTBamu (Skoufos I et
al., 2020). PacTtuTenbHbBIE SKCTPAKTHI B HACTOAIIEE BPEMS BCE Yallle UCIIONIB3YIOTCS B )KHBOTHOBOJCTBE H3-
3a pacTymeil 00eCIIOKOEHHOCTH T10 MTOBOAY O€30MacHOCTH MUIIEBBIX MPOIYKTOB M IAaTOT€HOB, YCTONYH-
BBIX K aHTUOMOTHKAaM. BOJBITMHCTBO TEKapCTBEHHBIX PACTEHUH HEIOPOTH U MEHEE TOKCHYHBI, YeM aHTH-
OnoTuku. BTopuuHble MEeTaO0OIUTHl PACTCHUN 00JIaAl0T ITUPOKUM CIIEKTPOM OMOJIOTUYECKON aKTHBHO-
CTH, BKITIOYasl yCIICHHE Mponrdepalni MMMYHHBIX KIETOK, 3aIIUTy KIETOK OT OKHUCIUTEIFHOTO CTpecca,
noBeIIeHue TuTpa antuten (Alagbe J, 2019). DdupHbie Macta pacTeHUH y)ke COTHH JIET HCTIONB3YIOTCS B
Ka4yecTBe MPUPOJTHOTO CPECTBA JUIsT OOPHObI C pa3InYHBIMU HHPEKIUAMHU. D(UPHBIE Maciia, BbIJeJICHHbIE
W3 pacTeHUi, 00J1a1al0T aHTUOKCUIAHTHOM 1 aHTHOaKTepuanbHoi akTuBHOCTRIO (Huong LT et al., 2024).

EcTh naHHBIE 0 HEKOTOPBIX JIEKAPCTBEHHBIX pacTeHUi Poccuu ¢ mpuMepaMy aHTHOAKTEPHATLHOM
aktuBHOCTH. KpanmuBa o6sixkHOBeHHas (Urtica dioica L.) — siBIsieTCsl OTHAM U3 IPAMEPOB JISKApPCTBEHHBIX
pacrennii Poccun. 3apyOexHble yueHble H3ydald aHTHOAKTepHAIbHYI0 aKTHBHOCTh 3THIIAIIETATHOTO JKC-
tpakta Urtica dioica nipotus Salmonella typhi, Escherichia coli, Staphylococcus aureus, Bacillus cereus n
Aeromonas hydrophila (Ghaima KK et al., 2013).

BaxxHo oTtMeTHTh, YTO (UTOOMOTHKH JEMOHCTPUPYIOT MHOTO(AKTOPHBIE MEXaHU3MBI MPOTHBO-
MHUKpOOHOTO JercTBus. [Ipsamoit anTuOakTepuabHbIil 3 GeKT 00yCIOBIeH KOMIIOHEHTaMH, BXOSIINMHU B
cocTaB (PUTOOMOTHUKOB, KOTOPhIC HA OCHOBE UX XMMHYECKOH CTPYKTYPBI MOXKHO Pa3IeiUTh Ha HECKOIBKO
OCHOBHBIX TPYTIL: ATKaJIOUIBI, CEPOCONEPIKAIINE COSTUHEHHS, TEPIICHONIBI U TOMH(EHOIIBI.

Cunraercs, 9To OONBIIMHCTBO aTKAIOUIOB 00JIaIal0T CIIOCOOHOCTEIO OIIOKIPOBATH (P PIIOKCHY IO
nomity O6aktepuid. IlpeacTaBuTenu qaHHOW TPYyMIbl Takke MOryT BiausATh Ha PHK-monumepasy, rupasy u
Tornionzomepasy 1V, npuBoas k rubenu GakTepuanbHON KiIeTKH. KpoMe Toro, ankaiousl CioCOOHBI HHT -
OupoBarh GepMeHTHI TormonzoMepasbl 11 Thma u, ciemoBarTeslbHO, HHTHOMpOoBarh perumkanuio JJHK 6ak-
TepHuil.

Cepocopepxaniue CoOeAMHEHHs, TaKie KaK aJUIMIHH, a/KOCH, JHaJIKeHWI U AHAIKHICYIbQuIbl U
T. 1. IPOSIBISIIOT aHTHOAKTEPHATBFHYIO M IPOTUBOTPHOKOBYIO aKTHBHOCTH. CO0OIIaNoch O MEXaHU3ME aH-
THMHUKPOOHO! aKTHBHOCTH aJUTMIIMHA, KOTOPBIH OBbLI 00YCIIOBJICH HHTHOMPOBAHUEM CYIIb(TUIPHUI3ABUCH-
MBIX (PepPMEHTOB, BKIIOUAs alIKOTOJIBIETHAPOTEHA3Y, THOpEeTOKCHHpeaykrasy u PHK-nomnmepasy.

AJNJMIUH U IpyTUe CepoOpraHnvYecKre COSANHEHNS YeCHOKA MOAABISIOT POCT IPaMIIOIOKHUTENb-
HBIX U TPaMOTPHIIATENBHBIX OaKkTepul, BkIovas Staphylococcus aureus n Escherichia coli, 3a cdaet uHru-
ouposanus cuHTe3a KietouHoi crenku u JJHK (Abdallah EM et al., 2023).

deHONbHBIE COEAMHEHNS TaKXKe CIIOCOOHBI OIOKHPOBATh PadOTy IPQIFOKCHON MOMIBI OaKTepuii.
OnmHUM W3 U3y4YEeHHBIX MEXaHW3MOB MHIHOMPOBaHHA dPQIFOKCHOTO Hacoca (eHOJIaMHU SIBISETCS CHHXKe-
Hue skcnpeccun 6enka NorA. OmHako BaXXHO OTMETUTh, YTO aHTUMHUKPOOHAS aKTHBHOCTH MPHUPOIHBIX
(heHONIBHBIX COCMHEHUN HE OTPAaHUYMBACTCS WX CIIOCOOHOCTHIO WHTHOWMpPOBaTH 3(PQIIIOKCHBIN Hacoc.
Kpome Toro, ¢eHoNb! CrIocOOHBI BIAMATH HA KJIETOYHYI0 MeMOpaHy M KJIETOYHYIO CTEHKY OaKTepHii: yMeHb-
1aTh TEKy4eCTh MeMOpaHbI, B3aUMOICHCTBOBATh C (hepMEHTaMU, HEOOXOMUMBIMH 151 OuocuHTe3a dochonu-
MIUJI0B, HAIIPSMYIO B3aUMOJCHCTBOBATh C MENTHAOIIMKAHOM M MHIMOMPOBAaTh OMOCHHTE3 KIETOUYHOM CTEHKH.
®DeHOoNbHBIC COSMMHCHHUS CIIOCOOHBI MHTHOMpOBaTh OMOCHHTE3 (PAKTOPOB BHUPYJICHTHOCTH OakTepuid
(manpumep, ypeasbl). KymapuHbI Takke CIIoCOOHBI MHTHOMPOBATh AP (IIOKCHYIO TIOMITY W BO3JICHCTBOBATh
Ha JIHK-rupa3zy (JJHK-Ttononzomepasy II tuna).

TeprieHOUIBI UM TEPIIEHBI MOTYT BIMATH HA KJIETOYHYIO MEMOpaHy M OKa3bIBaTh MOBPEXIAIOIICE
BO3elicTBHe Ha KieTouHylo cTeHKy (Khameneh B et al., 2019; Abdallah EM et al., 2023). Yuensie Bbie-
TN ¥ MISHTUQHUIUPOBAIH 13 cMonel Commiphora TeplieHOUIbl, 00Iaaaloye XOpoIIuM aHTHOAKTepH-

ANBHBIM JCHCTBHEM IPOTHB UYBCTBUTEIBHBIX W PE3UCTEHTHBIX HM30JATOB Mycobacterium tuberculosis
(Zhu CZ et al., 2019).



DuTOOMOTHKH 00IaJal0T TaKKE CIIOCOOHOCTRIO MOAABIATH YyBCTBO KBOPYMa MAaTOreHHBIX OakTe-
puii. UyBcTBO KBOpyMa (quorum sensing, QS) — SBOJNIOIMOHHBIA MEXaHU3M, IMO3BOJISIONINN OakTepusM
KOOPJIMHUPOBATh MOBEJICHNUE B 3aBUCHMOCTH OT IIJIOTHOCTH MOMyJIAKU. Yepe3 XUMHUYECKYI0 KOMMY HUKA-
A0 MUKPOOPTaHU3MBI CHHXPOHHM3UPYIOT ACHCTBUS, KOTOPHIE 3PPEKTUBHEI TOIBKO IIPH MAaCCOBOM yda-
CTHH, YTO IMOBBIIMIAET UX BBDKHUBACMOCTh W aJamnTalvio. bakTepuu BBIJACISIOT CUTHAJIbHBIC MOJCKYJIbI —
ayTOWHIYKTOPBI, KOHIIEHTPAIHS KOTOPBIX PAcTET C YBEINYCHHEM YUCIEHHOCTH KOJMoHUH. [Ipu moctmke-
HUH IOPOTOBOTO YPOBHS 3TH MOJICKYJBI CBS3BIBAIOTCS C PELENTOpaMU Ha TIOBEPXHOCTH HIJIM BHYTPH KJie-
TOK, aKTUBUPYS KacKaJ reHeTnueckux peaknuii. C momornisio QS perynmupyercs OMoIIeHKooOpa3oBaHue u
BBIpaOOTKa (PAKTOPOB BUPYJIEHTHOCTH, YTO MUI'PAET CYIIECTBEHHYIO POJIb B (DOPMUPOBAHMH aHTUOMOTHUKO-
pesucteHTHOCTH. K OCHOBHBIM MEXaHHM3MaM IOJIABJICHUS YyBCTBA KBOPYMa OTHOCSTCS: OJIOKala CHHTE3a
ayTOMHYKTOPOB (HampuMmep, KypKyMHH, pecBeparpol); pa3pylieHue CHTHAIBHBIX MOJICKYN ((epMEHTHI
pacTeHU# MOTYT THAPOJIM30BaTh AllMITOMOCEPHHIAKTOHBI); KOHKYPEHTHOS HHTHOMPOBAaHHE PEIEIITOPOB
(manpumep, EGCG uMuTHpYET ayTOMHAYKTOPBI, 3aHUMas caliThl cBsi3biBanus) (Nazzaro F et al., 2013).

Kpome Toro, HeoOX0IUMO OTMETHUTh, YTO (PUTOOMOTHKHA MOTYT YCHJIMBATH MOJOKHUTEIBHBIA (-
(heKT MPOOHOTHYECKUX MHUKPOOPTaHU3MOB. MexaHU3M JCHCTBHS MPOOUOTHKOB OCHOBBIBACTCS Ha TO/AB-
JICHUH POCTA MAaTOTEHHBIX U YCIOBHO IMATOTEHHBIX MHUKPOOPTaHM3MOB, 4 TAK)KE HA HUMMYHHOM MOTYJISILIVIH.
IIpoOMOTHKH CHHTE3UPYIOT MOJE3HbIE (EPMEHTHI, OPraHHYEeCKHE KUCIOTHI, BUTAMUHBI M HETOKCHYHBIE
aHTHOaKTepHasbHbIC BellecTBa. [IpeuMyiecTBa MPOOHOTHKOB BKITFOYAIOT YIyUIIIEeHHE 0OIEro COCTOSHUS
3JI0POBbS, KOAPGHHUITUESHTOB KOHBEPCHH KOPMa M TEMIIOB POCTA, a TAK)KE MOBBIIICHUE YCTOWIHUBOCTH K 00-
JIE3HSM, HAaJOE€B MOJIOKA U IIPOU3BOACTBA Sull. PUTOOMOTHKH, B CBOIO OY€PEb, CITIOCOOHEI IIOTEHIIMPOBATh
9TH, HECOMHEHHO II0JIC3HEIC, CBOWCTBA MPOOMOTHKOB. Tak, HaIpuUMeEp, €CTh JaHHBIE, YTO PACTHUTEILHBIE
IKCTpakTel W Lactobacillus spp. MOTIyT HCIIOIL30BaThCd B KaueCTBE albTCPHATHUBBI aHTUOMOTHKAM-
CTHMYJISITOPAM POCTa JUTS YIyUIICHHUS TToKa3areneit pocta opoitnepusix npimisaT (Rasouli M et al., 2017).

Dumoxumuyeckuil aHamu3 U OUOIOSUYECKAs. AKMUBHOCb JIeKAPCMEEHHbIX pacmeHuti cesephoil Espa-
suu. B HacTosmemM 0630pe MbI IPEANPUHSIIN MOMBITKY CHCTEMATH3alliHd COBPEMEHHBIX HAyYHBIX JaHHBIX
M0 M3y4aeMOMY BOIIPOCY, B YACTHOCTH IIYTEM OINHUCaHMs apeaia (MU 30HbI MPOU3pACTaHus ) JICKAPCTBCH-
HBIX pacTeHui ceBepHON EBpa3znu, OCHOBHBIX Ipymm (M Hanbojee 4acTo BCTPEYAFONIMXCSI KOMIIOHEHTOB)
(hUTOXMMHUYIECKUX BEIIECTB, NICHTH(GUIMPOBAHHBIX B HUX, U H3BECTHBIX OHomornieckux 3¢dexros, mpo-
SIBIISIEMBIX DKCTPAKTaMH PaCTCHUI.

Cononka ronas, nakpuna (Glycyrrhiza glabra, Glycyrrhiza glabra 1.) —MHOTOJIETHEE TpaBsHU-
CTO€ pacTeHHe, Mpou3pacTarollee Ha IUIOAOPOJHON TIMHUCTOW WM TECYaHOM IMOYBE Y PEeK M PYYbEB.
HawnGomee BaXHBIMK 9aCTAMH PACTEHUS SBISIOTCS KOPHHU, KOTOPBIE UCIIOIB3YIOTCS OTAEIBHO WK B COUe-
TaHUM C IPYTMMH TpaBaMH UIS JICYCHHS 3a00JIeBaHUi MUICBAPUTEILHON CHCTEMBI M IBIXaTENbHBIX ITY-
teii. Kopuu Glycyrrhiza glabra copep:kaT OMOJOTMYECKH AKTHBHBIE COCAWHEHMS, BKIIOYas CAITOHHUHBI
(TIMLMPPU3KH, TIMIUPPU3UHOBAS KUCIOTA), (DIaBOHOUAbI (JIMKBUPTHH, PAMHOJIMKBUPHUINH, TUKBUPHTH-
TEHUH, NIIOKOJUKBUPUTHH allMO3K I, JUKOIINPAHOKYMAapUH, KaH30HOI R, IHKoapuiakyMapuH), (DeHOIbHbIE
coeauHeHus (M30aHIyCTOH A, ceMuinkon3odaaBoH B, mukopudeHoHn u 1-meTokcupuiudoInHo) U Jie-
Ty4Hle KOMIIOHEHTHI (Fe€paHroI, IEHTAHOJI, TeKCaHOJI, TepIrHEeH-4-011 U o-TepnuHeon) (El-Saber Batiha G
et al., 2020).

Jounuk Oenwiii (Melilotus albus, Melilotus albus Medik.) — TpaBsSHHCTOE pacTEHUE C KPEIKUM
KOPHEM, TPONYATHLIMHU JUCTHSIMH U OEIBIMH I[BETKAMH, PACTYIIEE MPEUMYIIECTBEHHO HA COJIHIIE WA B
MOyTEHH Ha M3BECTHSIKOBBIX M CYTTIMHUCTBIX MOYBaX. METOIOM JKMAKOCTHOH XpoMaTorpapuu U Macc-
CIIEKTpOMETpUU B dKcTpakTe Melilotus albus BBIABIEHO 3HAUYMTEILHOE copepikanue Gperoos (99,99 %),
IIPY 3TOM OCHOBHBIMH KOMITOHCHTaMH BBIJICIICHBI: XJIOPOTEHOBAs KHCIIOTA, KAaTeXWH/IUKATEXWH, KBEpIe-
THUH-3-O-TIIIOKYPOHOBasi KHUCIIOTa, HAPUHTHH M I-THAPOKCUOCH30MHas/canuiioBas kuciora (Ed-
Dahmani I et al., 2024).

ITycTelpHUK natwionacTHblil (Leonurus quinguelobatus, Leonurus quinquelobatus Gilib.) — MHO-
roJIETHEE TPABIHUCTOE PACTEHHE C MOIIHBIM KOPHEBHIIEM, MIATH-CEMH MaIb4aToPa3aeIbHBIMH JIHCThHIMM
1 PO30BO-(HOJIETOBBIMHU I[BETKAMH. PacTeT IMpenMYIIEeCTBEHHO Ha IYCTBHIPSAX, BIOJL JOPOT, Ha BBITOHAX
U macTOWIax, Mo 3ajexaM, oOpblBaM u Ha Oeperax pek. COrjacHO JaHHBIM JIUTEPATYPHI, dKCTPAKT
Leonurus quinquelobatus conep>Xut: GeHOJIBHBIE COSIUHEHNS (XJIOPOreHOBast KUCI0Ta, 3hup KopeHHoi 1
SI0JI0YHOM KHUCJIOT, TETPO3OUICHTO3H T KOMEHIXMHHONW KUCIOTHI, TETPO30MEHTO3U ] KODEUIXHHHON KHUC-
J0THI), (hT1aBOHOUBI (PYTHH, KBEPIIETHH, TUIIEPO3K]I, U30MEPHl KBUHKBEJIO3U/Ia), CATIOHUHBI, T1yOMIbHbIC
u apyrue Bemniectsa (3arypekas 10.B., 2014).



uxopuit o0sikHOBenHbIN (Cichorium intybus, Cichorium intybus L.) — MHOrOoJIeTHEE TPaBIHU-
CTOE PacTEHHE C MICHCTHIM CTEPKHEBBIM KOPHEM, KPYITHBIMA ITPHUKOPHEBBIMHE JINCTHSIMH ¥ IIBETKAMH T'O-
nyboro mBera (Street RA et al., 2013). IIpouspacTaer Ha Jyrax, mycTomiax, 3ajexax, nacTOuIax u Tpo-
muakax (Janda K et al., 2021). ®uroxumMuyeckuil aHaaM3 I[IOKa3ajJ, 4YTO pa3JIMYHbBIE Ya-
CTH PaCTEHHUS COepKaT MHYIINH, IIPOU3BOMHEIE KOMENHON KUCIOTH (3Kee3ucTas KUCIoTa, KadhTapoBas
KHCJIOTA, IIUKOPHUHOBAsS KHCJIOTA, XJIOPOIE€HOBas KHCIIOTA), THAPOKCUKYMApPHUHBI (3CKYJIETHH, DCKYIHH),
(hmaBoHOUBI (JTIOTEONHH, U30KBEPIETHH, TEPIICHOUIBI, CECKBUTEPIICHOBRIC JIAKTOHBI (HAIIPUMEp, Kpenu-
IHasuI A), alKaJIOWIbl, CTEPOMIBI, Maciia, JETy4ne coeauHenns U BuramMuubl (Birsa ML and Sarbu LG.,
2023). OCHOBHBIM KOMIIOHEHTOM METaHOJbHOTO dKcTpakTta C. Intybus sBIseTcs UKOpHUEBas KHUCIOTa
(Janda K et al., 2021).

3BepoOoii poasIpsaBIeHHBIN (Hypéricum perforatum, Hypericum perforatum L.) — MHOTONICTHEE
TPaBSIHUCTOE PACTCHHE C KPEIMKUMHU KOPHSAMH, IPOJI0ITOBATO-OBAIBHBIMH JINCTHIMUA W KPYITHBIMHU SPKO-
JKEJITBIMU 11BeTKaMu. Pacrer 38epo00ii BIOJIL ONYIIEK XBOMHBIX JIECOB, JECHBIX JOPOT, Ha Iyrax. B cBoem
COCTaBE COLEPKUT Pa3HOOOPa3HbIE OMOJIOTHUYECKHA aKTUBHBIE COEAUHEHMUS: (QIOPOrIFONUHOIE! (Tunepdo-
PUH, THIIEPUIIMH U IICEBIOTUIIEPUIINH), (DIIaBOHOMIEI (THIIEPO3U I, KBEPIIETHH, KBEPIUTPHH, N30KBEPIIUT-
PUH, PYTHH), CAIIOHUHBI, KAPOTHH, HUKOTHHOBYIO, aCKODOMHOBYI0, KOPUYHYIO KHCIOTHI, BeHOIKapOOHO-
BbIe KHCIIOTHI (Koelinas, xioporeHoBas, rauiosas), BuraMubl P (ITocrapam W.10., 2021; Nobakht SZ et
al., 2022).

Tumbsad nonsyuuii (Thymus serpyllum, Thymus serpyllum 1.) — MHOTOJIETHHI TTOJYKYCTapHHUK C
HEOOJBIIMMH PO30BO-(DHOIETOBBIMY IIBETKAMH, TTOOETH KOTOPOIO CTENATCS 1o 3emie. PacteHue mpous-
pacTaeT Ha PHIXJIOH, MecCYaHOo!, KAMEHHUCTOM TIOYBE NTPH YMEPEHHOM WITM HU3KOM BiIakHOCTH (Salaria D et
al., 2023). CormacHo pe3yibTaTaM (GUTOXMMHYECKOrO aHaan3a, ColepKaHue d(PUPHBIX Maceld B TUMbBSHE
He npeBbimaeT 1 %, ModTOMY €ro KOMIOHEHTHI (THMOJI, KAPBAKPOJI) SBJISIOTCS BTOPOCTEIIEHHBIMU. boIb-
IIYVIO Y4aCTh 3aHUMAIOT (PEHOIBHBIE KHUCIOTHI (po3MaprHOBast, (hepyiioBas, rajuiosas, KodpeiHas U XJIopo-
reHoBas KUCJIOTHI) U (hJ1aBOHOUIB! (TIIFOKO3UILI JIFOTEOJIUHA, allUIeHHHA U UX NMpou3BoaHble). Cuuraercd,
YTO OTU BEIIECTBA B 3HAYUTEILHOM CTEIIEHU OIPENENAIOT JeueOHble (IIPH 3a00JIEBAHUSAX ABIXaTEIbHBIX
MyTed W KEeNyJIOYHO-KUIIICYHOTO TPaKTa) M MpodHIaKTHYEeCKHe CBOMcTBa pacteHus (Salaria D et al.,
2023; Jalil B et al., 2024).

[Monmoposxxuuk Goneion (Plantigo mdjor, Plantago major L.) — MHOTOJIETHEE TPaBSIHUCTOE PaC-
TEHHE ¢ KOPOTKUM KOPHEBUIIEM, IITUPOKOOBAIBLHBIMU JTHUCTBIMU, COOPAHHBEIMH B PO3ETKY, U MEJIKUMHU KO-
pUYHEBATO-3€JIEHBIMYA I[[BETKAMHM Ha IMHHBIX [BETOHOCAaxX. PacTeT IpEeMMYVIIECTBEHHO B palOHaX C
VIUIOTHEHHOUW HOYBOM (000YMHBI JOPOT, PAAOM ¢ Tponamu). Hanbosee akTHBHBIMU BEIECTBAMU B COCTA-
Be Plantago major aBiugioTca heHOIBHBIE COENNHEHN (IIPOU3BOIHEIE KODEHHON KUCIOTHI — IIaHTaMalo-
3UJ M aKTeo3un), (hi1aBoHOMALI (JIOTEOJIMH, allMI'€HUH, OaiikaJleuH, THCHUAYJIMH, IUIAHTAaruH, CKyTelIs-
PHH), alKaIouabl (MHAMKAWH U IIJIAHTArOHHUH), TEPIIEHOU B! (OJIMOIUI, YPCOJIOBAsI KACIIOTA, OJIEAHOJIOBAs
KHUCIIOTa, CHTOCTEPHUHOBAsI KUCJIOTA), MPUAOUIHBIC TIIMKO3U B (AayKyOUH) U IpyTHe COSAUHEHMs ((KUPHBIS
KHUCJIOTHI, moytucaxapuasl 1 suraMunsl) (Zhakipbekov K et al., 2023).

Buonorndeckass akTHBHOCTh DKCTPAKTOB JEKAPCTBEHHEIX PACTEHUIN OIPEAEIIETCS IPUCYTCTBHEM
B X COCTaBE Pa3HbIX I'PYII COSAUHEHUH, IIPOSBISAIONIMX aHTHOAKTEPHAILHOE, IPOTUBOTPHOKOBOE, aHTH-
OKCHIAHTHOE, aHTHUIIPOJU(DEPATHBHOE, MPOTHBOBUPYCHOE, MPOTHBOBOCIAIMTECILHOE, IIUTOTOKCUYECKOS
JIEHCTBUE, a TaKKe CIOCOOHOCTh MOJABIATH 0Opa3oBaHue OUOIUICHOK OakTepuii (Salaria D et al., 2023;
Sharifi-Rad J et al., 2021; Sowa-Borowiec P et al., 2025).

Onvim ucnonv3osanus Gumobuomuxos @ cenvbckom xoszsicmee. COTIACHO TaHHBIM JIUTEPATYPHI,
Jno0aBlieHUEe B PAIMOH NTHIBI U KPYITHOTO POTaTOTO CKOTa Pa3jMYHBIX PACTCHHM, COAEpKAIINX MHOXKE-
CTBO OMOAKTHBHBIX KOMITOHEHTOB, MOXET IMPUBECTH K M3MEHEHHUSAM (DU3HOJIOTHYCCKHX MapaMeTPOB JKH-
BOTHBIX M UX MTPOJAYKTUBHBIX KauecTB (Tadi. 2).
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Ilepcnexmuevl Oanvhetiwetl pazpabomxu U pacuupeHHo2o npuUMeHeHus: pumobuUoOmuKos 8 ceio-
ckom xosaticmee. Tlpunyunvl co30anus u UCNbIMAHUS HOBLIX PUMOOUOMUKOE 8 cCUCeMax in Vitro u in
vivo. B HacTosiee BpeMs IIpOIOBOJILCTBEHHAsT O€30MacCHOCTH SIBISIETCSl CEPHE3HOM Mpo0IeMoll BO BceM
mupe. IlepcnekTuBbl nanpHeimeil pa3pabOoTKH W PaCIIMPEHHOTO NMPUMEHEHUS HOBBIX 3()(eKTHBHBIX,
HATYPaIbHBIX IKOJOTHYECKH 0€30IacHBIX MperapaToB PacTHTEIBLHOTO MPOUCXOXKIAEHUS (PUTOOHOTHKOB)
B CEIBCKOM XO3SHCTBE B KaueCTBE aubTepHATUBHI aHTHOMOTHKaMm (Suresh G et al., 2018) mpogomxkaet
0CTaBaThCs OJTHOM M3 aKTYAJIFHBIX 33/1a4 COBPEMEHHOM OMOJIOTHYECKOH HayKH.

HavanpabIM 3TanioM pa3pabOTKU HOBBIX (PUTOOMOTHOTUYECKUX IPEnapaToB SBISCTCS MEPBUUHBINA
CKPUHUHT XUMHYECKHX COCIMHEHUH, MOJTYYCHHBIX U3 pacTeHmid (puc. 1).

HcnpiTaHHe Ha mmo'nmx c ouemcoﬂ BO3/CHCTEHA Ha
o6HOM/] BHOCTE /Animal testing

Teprrannif cKkpHEHHT/
eclts on micro gzo mmun ty/productivity

Primary screening
TecTHpOBakHHE Ha
MOZENbHEIX —
Gaxrepuax/Testing on
model bacteria
OrteHxa TOKCH‘IHOCTH Ha mupoKol Amcral.u—m ocm’roqmﬂx l«')mqecm
JmHeHKe GHotecToB/ Toxicity assessment using a HOTHKOB B IO’

ert ca.tzono resi u quan ities of '‘phytobiotics
in finished products

Pucynok 1. [IpuHIUNBI CO3IaHUS M UCTIBITAHUS HOBBIX GUTOOMOTHKOB
Figure 1. The principles of development and testing new phytobiotics

wide range of biolests

[apcTBO pacTeHHI BKJIIOYACT OOJBIIOE KOJIMYECTBO BHUIIOB, MPOU3BOISIINX pa3HOOOpa3Hbie OHO-
JOTHYECKU aKTHBHBIC COCTUHCHUS ((pIIaBOHOUABI, JHUMUABI, (PEHONBHBIE COCAMHEHUS, IMOIUCAXapUIH,
OenKu, CaloOHWHBI, caxapa, TyOIbHBIC BEMIECTBA U JP.) C pa3THYHBIMA XUMHUECKUMH KapKacamu. Xpo-
MaTOrpadUUECKUil aHAIN3 PACTUTEIBHBIX KOMIIOHEHTOB ¢ OMOINEI0 YBIXX-MC sBisieTcss MOIIHBIM U
IIMPOKO MCIOIB3YEMBIM METOJIOM aHANN3a, I UACHTU(UKAUN (UTOXMMUYECKUX BemiecTB. 1o npensl-
IYLIUM OLEHKaM, TOJIBKO 6 % CYIIECTBYIOIIUX BUIOB PACTCHUH CHCTEMaTHYECKH HCCIEeI0BAIUCH (apMa-
KOJIOTHYECKH W TONBKO oKolo 15 % — duroxummyecku, a 10 % moxonsaT 10 craguu OHOIOTHIECKOTO
ckpunnnra (Cragg GM and Newman DJ, 2013). Ceroasst nmpoIieHT 0ojiee XOpOIIO 0XapaKTepU30BaHHBIX
BUJIOB, BEPOSITHO, BBIIIC M3-3a MPOJODKAIOIIMXCS MCCIEI0BATEIbCKIX YCUIIMM, BCE K€ MOXKHO IPEAIo-
JOXUTh, YTO CYIIECTBYET OTPOMHOE KOJHYCCTBO PACTHTENBHBIX COCIUHEHWH, KOTOPBIE HEZOCTATOYHO
n3ydeHsl (hapmakosiorndeckd B mpumMepHo 310 000 onmucaHHBIX K HACTOSIIIEMY BPEMEHH BHJIaX PACTCHHIA.
[ToTeHIMATEHBIM HCTOYHUKOM OWOAKTHBHBIX COCITUHEHHI SIBIISECTCS MTOBTOPHOE HCCICIOBaHHE MeTabo-
JUTOB, PaHee CYUTABIIUXCS HEAKTUBHBIMHU, KOTOpBIE COCTAaBIIOT ~60 % m3BecTHBIX u3 HuUX (Berdy J,
2012). Hampumep, Obuto oOHapyxeHO, 4TO HadTH(UH, MPOTHBOIPUOKOBBIN Ipemapar, 0J00pCHHBIH
VYnpaeneHueM IO CaHUTAPHOMY HAA30py 3a KAueCTBOM IUINEBBIX HMPOAYKTOB U MeaukaMmeHToB CIIIA
(U.S. Food and Drug Administration, FDA), siBisieTcsl BeAyIIHMM COSIMHEHUEM CPEIU MOIIHBIX WHTHOU-
TopoB AuanopuToeHnecatypasbl (CrtN) U CHIKaeT BUPYJICHTHOCTh PA3IMYHBIX KITMHUYECKUX U30JISITOB S.
aureus, BKIOYas YCTOWUMBBIE K MeTHUOWUIMHY S. aureus (MRSA) Ha Momensx 3apakeHUS MBIIICH
(Chen F et al., 2016). O6mee Koarm4ecTBO MPOJaBaeMbIX JIEKApCTB, HCIOIb3YEMbIX B TEPAITUH YEIOBEKa,
onieHuBaetcs npumepHo B 3500 coennnenuii, uro coctanisier meHee 0,01 % BceX M3BECTHBIX XUMHUYECKHX
coenunenuit (Berdy J, 2012).



[IpoBeneHHbIe paHee MCCIEAOBAHUS O OLEHKE TOKCUYHOCTH (DUTOTCHHBIX COEJAMHEHHI Ha MO-
JENBHBIX OAKTEPHUAX B YCIOBHSAX in Vitro B TIONHOW Mepe HE OTPAKAIOT BECh CIEKTP Pe3yIbTATOB aHATN3a
W3-32 Pa3IU4Iui B METOJaX TECTHPOBAHWUS, aHATH3UPYEMBIX OaKTepHANBHBIX IITaMMax. B cBA3M ¢ 3THM
BO3HHKACT HEOOXOJMMOCTh Mepexo/ia Ha IMUPOKYIO JIMHEHKY OMOTECTOB C IENBI0 OIEHKHA TOKCUIHOCTH
(urobuoTrkoB. /st obecrneueHns: SKOTOTUIECKON OE30MaCHOCTH HOBBIX CUHTE3UPOBAHHBIX (DUTOOHOTH-
YEeCKHUX J100aBOK, MpeIHA3HAUYCHHBIX IS MCIIONE30BAHMS B Ka4ecTBE OMOIIOTHIECKN aKTHBHEBIX BEIIECTB,
HE00X0IMMa 3KOTOKCHKOJIOTHYECKasl OICHKA, BKIIOYAIONIAs M3YYCHHE BIMSHUS WX JCHCTBUS Ha TECT-
O0OBEKTHI, B KAYECTBE KOTOPHIX HCIOJIB3YIOTCS MPOCTEHINNE (PECHUYKH, JKTYTUKH), KHIICYHOIIOIOCTHEIC
(runpsl), yepBu (TUTAHAPUH, MUSIBKH), MOJUTIOCKH (TIJJaCTHHYATOKAO0EpHBIE, OPIOXOHOTHUE), PAaKOOOpa3HbIe
(maduum), pIOBI, a TAaKXKE MPEJACTABUTEIN PA3IMYHBIX TPy Bojgopociei. Cpeau TecT-nmapaMeTpoB yalle
BCETO UCIOJIB3YIOT CMEPTHOCTh, BBDKUBACMOCTb, TLIOJOBUTOCTD, MTOJIaBICHUE ()ePMECHTATUBHOW aKTHBHO-
ctu u apyrux pynkmumii (Ulrich EV et al., 2020). Pauku nepuogadHun XopoIo pacTyT, pa3MHOKAIOTCS U
IPE/ICTABISIOT cO00M IKOOHOIICHO3, B COOTBETCTBHU C KOTOPHIM MOXHO H3YYHTh OOIYI0 TOKCHYHOCTh
BOJHBIX PacTBOpPoB (puroOMoTHYECKUX N00aBOoK. B mccimenoBanmsx Basharat S (2014) BEDKHBaeMOCThb
nepronaduuii (Ceriodaphnia affinis) Bapsuposana ot 91,0 no 94,5 % (+5 %) npu TECTUPOBAHUHMH IKC-
TpakToB Sarepta mustard (Brassica juncea L.), Stinging nettle (Urtica dioica), Safflower leuzea (Rhapon-
ticum carthamoides (Willd.)), Mountain ash (Sorbus aucuparia), Jerusalem artichoke (Helianthus tu-
berosus), Thyme (Thymus serpyllum L.), Sowing garlic (Allium sativum), Rosehip (Rosa), Echinacea pur-
purea (Echinacea), Wild camomile (Chamomilla recutita L.), Milk Thistle (Silybum marianum L.), Calen-
dula officinalis (Calendula officinalis L.).

HecMotpst Ha psii IPEeUMYIIECTB B YCIOBUSIX i Vitro, 3TH UCHBITAHHUS OOJIQJIAI0T CEPhe3HBIMU
orpannueHusMHU. Hanbomnee BaXKHO TO, YTO CHCTEMBI KJIETOYHBIX KYJIbTYP MOTYT JaTh TOJBKO MPHOIH3HU-
TEJIBHOE TMPEJICTABICHUE O HOBOM MPOJIYKTE, TaK KaK OHU HE MOJCTHPYIOT CIOXHBIC (H3HUOIOTHYCCKUE
NpOILIECChl B )HUBOM opranu3mMe. OJJHOCTOpPOHHEE MCIIOJIB30BAHNE UCIIBITAHUH i1 Vitro B X0J€ TOKCHKOJIO-
TMYECKOW OIICHKM MOJKET NMPHBECTH K MEPEOlCHKE WM HEIOOLEHKE TOKCHKOJIOTHUECKHX CBOMCTB. ITo-
ATOMY CYIIECTBYET HEOOXOAUMOCTh OKOHUYATEIHFHOU OIEHKH Ha JKUBBIX CHCTEMax, B YCIOBHSX in VIvo
(puc. 1). B OONMBIIMHCTBE CiTydaeB COOOINACTCS MPO BBICOKHE TMOKazarenu 3(P(EeKTUBHOCTH B YCIOBHUAX
KyJIBbTYPaIbHON cpefbl (in Vitro), HO COOTBETCTBYIOIINE SKCIIEPUMEHTAIBHBIE JAHHBIC B YCIOBHUSX MPaK-
THYECKOTO >KMBOTHOBOJICTBA (in vivo) orpanuueHsl (Kiczorowska B et al., 2017). OnHako aHanu3 jurepa-
TYPHBIX JaHHBIX U PE3YIbTAThl COOCTBEHHBIX HCCIICIOBAHUNA 110 N3YICHHUIO d(Hh(HEKTUBHOCTH MPUMEHEHHUS
(bUTOOMOTHKOB B Pa3IUYHBIX OTPACISIX KUBOTHOBOJICTBA CBUACTEIBCTBYIOT O MEPCIEKTUBHOCTH IIPOM3-
BOJICTBA U NMPUMEHEHUS B )KMBOTHOBOJICTBE (PUTOOMOTHKOB, 00 UX BBICOKOW BOCTPEOOBAHHOCTH U IIeie-
€000pPa3HOCTH BKIFOYCHHSI B PAIIMOHBI KOPMJICHUS! JKUBOTHBIX U MTHUIbI B CBSI3U C UX BBIPAKCHHBIM I10JI0-
KUTEJIFHBIM BIMSHAEM Ha MpoxyKTHBHOCTH (Murugesan GR et al., 2015), Hecniennuaeckyio pe3ucTeHT-
HocTh (Vetrano AM et al., 2005) u pusmonornvyeckoe coCTOsHUE KUBOTHBIX U NITUITHI (Vispute MM et al.,
2019). Kpome Toro, 000CHOBaHO WX UCIOJb30BaHUE B IENSIX MOTYUYSHHUS SKOJIOTHUYECKH YUCTOH (OpraHu-
YeCKOi) NPOMYKIUHU U TOBBILICHHS SKOHOMHYIECKOH 3((EKTUBHOCTH MPOU3BOJICTBA MPOILYKTOB KUBOTHO-
BozcTBa. llemecoobOpasno nmpumeHenre GuUToOHOTHKOB B KoMIuiekce ¢ mpoomotukamu (Yadav S and Jha R,
2019), a Takke MPOWU3BOACTBO MHOTO(MYHKIIHOHATBHBIX IMPEMapaToB, KOTOPHIC UMEIOT MOTCHIIUAT JIS
YIIYUIICHUs] TIPOU3BOJICTBEHHBIX MOKA3aTelNiei MPOJLyKTUBHOCTH. B yCIOBHSIX MHTCHCUBHBIX TEXHOJIOTUH
JKMBOTHOBOJICTBA (DUTOOMOTHUKHM HHUBEIHMPYIOT TaKHe SIBICHHS, KAK CHUKCHHE UMMYHHOTO M aHTHOKCH-
JMAHTHOTO CTaTyca J>HBOTHBIX, OOECIIEUMBAas ITOBBIIICHUE BCEX BHUJOB MPOIYKTUBHOCTH, IPUMEPHO Ha
2-4 % (Mashayekhi H et al., 2018). B mepcrnektuBe cieayeT paclHIMPUTh HCCICIOBAHUS 10 H3YUYCHHIO
MEXaHM3MOB JCUCTBHUS (UTOOMOTHKOB Ha MHUKPO(IOpY KEeTyIOYHO-KUIIEYHOTO TPAaKTa, CEKPETOPHYIO
AKTUBHOCTH TIOKEITYA0THOM JKENe3bl, MPOIECChl BCACHIBAHUS MTUTATENBHBIX BEIISCTB KOPMa, IMMYHUTET,
PETPOIYKTHBHEIE CITIOCOOHOCTH, KQUE€CTBO MPOU3BOIUMON MPOAYKIIUH C YIETOM (DU3NOJIOTHIECKUX OCO-
OCHHOCTEH OpraHu3Ma, CIelu(pUKH KOPMIICHUS U TEXHOJIOTHHU COJCPKAHUS PA3TMYHBIX TOJIOBO3PACTHBIX
TPYII CEINbCKOXO3IHCTBEHHBIX HBOTHBIX M NTHIBL Kak M3BECTHO HAa CEro/HSIIHHUN JICHb, MEXaHU3MBI
JICUCTBUS (PUTOOMOTHKOB 3aKJIFOYAFOTCSl B CTUMYJIMPOBAHUK POCTa MUKPOOHOTHI KumeuHuka (Carrasco JMD et
al., 2018), moBsIieHuH 3(G(HEKTUBHOCTH UCIIOIB30BaHUS KOPMa M aKTHBAIUU [€HOB, CBS3aHHBIX C HMMY-
HUTETOM, JUIsl IPOU3BOJICTBA MPOTUBOMUKPOOHKIX mpenapatoB (Abd El-Naby AS et al., 2023). B 3aBucu-
MOCTH OT MEXaHu3Ma JeHCTBUS (UTOOMOTHKH OKa3bIBalOT OJIATOTBOPHOE BIIMSHHE HA CEJIbCKOXO3Sii-



CTBEHHBIX XHBOTHBIX, BKJIIOUAs! YKPEIUICHUE MMMYHHOH CHCTEMBI, ITOBBIIIICHUE AaHTHOKCHIAHTHON aKTHB-
HOCTH, YJIy4IlIeHHe TI0Ka3aTesiell pocTa U CTUMYJISIHIO yCTOWYNBOCTH K OOJIE3HSIM.

Bce xopmoBbIe 100aBKHM, BKIIIOYAsi PACTUTENbHBIE CYOCTaHIMU U UX JACHCTBYIOIIUE BEIICCTBA,
JIOJKHBI COOTBETCTBOBATH MpaBuiaM Oe3omacHocTH. [ToMuMo 3¢ (eKTHBHOCTH IpUMEHEeHNE (PUTOTEHHBIX
KOPMOBBIX JI00aBOK JIOJDKHO OBITH O€30IMMAaCHBIM JIJIsl )KUBOTHOT'O, TI0JIL30BATENS, MIOTPEOUTEINS MPOIYKTa
JKMBOTHOTO NPOMCXOXKCHNS U OKpy»xKaromiel cpenbl. [lepexon k mMacmTaOHOMY HCIOJB30BaHUIO (QUTO-
OMOTHKOB M X XMMHYECKH CHHTE3UPOBAHHBIX AHAJIOIOB B CUCTEMaX KOPMJICHHS CEIbCKOXO3SIHCTBEHHBIX
JKUBOTHBIX, HAPSAY C JEMOHCTpaIHeH MOIOKUTENBHBIX 2P PEeKTOB, TpeOyeT 1 J0Ka3aTeNbCTB OTCYTCTBHSA
HAKOIIICHHS JJAHHBIX COCTUHEHUH B TOTOBOU MPOYKIINHU, CIIOCOOHOTO AUCKPEIUTHPOBATD MPE TaracMbIii
MIOJTXO/T TI0 AHAJOTHH C KOPMOBBEIMH aHTHOMOTHKAaMU (B IPOIIECCE MCIOIB30BAHUS aHTHOMOTHKOB OOHA-
PYXWINCH CYIIECTBEHHbIC HEJOCTATKHU, B MIEPBYIO OYCpPEIb CBSI3aHHBIC C BO3MOXXHOCTHIO MUTPAIMH KOP-
MOBBIX aHTHOMOTHKOB IO MHIIEBBIM IEMSIM H OMPEACIIEMBIM STHM PHUCKOM BO3HHKHOBCHHS M PaCIpO-
CTpaHEHHS YCTOMYMBOCTH OAaKTEPHANBHBIX IMATOTEHOB K aHTUMHKPOOHBIM IperaparaMm). B To ke Bpems
OOJIBIIMHCTBO ONMCAHHBIX B JINTEPAType METOAMK pa3padaThIBAIOCh JUIsl ONPe/ICIEHHs ITOJOOHBIX aHaIH-
TOB B pactutenbHoM chipbe (Hao M and Beta T, 2012) u He y4HUTHIBAJIO BO3MOXKHOCTh MX JaJIbHEUIITNX
METa0OIUYECKUX MpeBpanieHnii. HeMHOTrouncIeHHBIMI N3BECTHRIMHU IPUMEPAMU SBIISIFOTCS IE€YCHOTHBIH
MeTa0OJIN3M KBEPIETHHA, MIPUBOISIINI K 00pa30BaHHUIO €T0 TIIIOKYPOHUANPOBAHHOW, METHITUPOBAHHON 1
cyibdypupoBanHoii popm (Paulke A et al., 2012), kOHBIOTHPOBaHHE BaHIJIMHA C TIIIOKYPOHOBOH KHCIIO-
Toit (Yu J et al, 2013), a Takxke Tpancopmanus 7-TUAPOKCUKYMapuHa B 7-TUIPOKCHUKYMapHH-
mrokoporua (Bogan DP and O'Kennedy R, 1996). OaHako npuBeneHHBIC JaHHBIC CBSI3aHbI UCKIIOYH-
TEJNBHO C OTPENCICHUS Ha3BaHHBIX aHAIMTOB B OPTaHMU3ME YEIOBEKa, B TO BpEeMs KaK aHATIOTHYHEIC HC-
CIJIeZIOBaHUS NTHUIBI, B TOM YHCIIe Ha OHE KOPMIIEHHSI C HCIIOIb30BAHUEM MAaJIBIX MOJIEKYJ PacTHTEIbHO-
r0 NMPOUCXOXKICHMSA, B JOCTYITHON JTUTEPAType BCTPEUAIOTCS PEIIKO, CPEAH HUX KOJIMUYECTBEHHOE OIpese-
JICHWE KBEpIETHHA, BaHWINHA U yMOeUTn(epoHa B TKAHIX HBIUIAT-OpOiIepoB, MOMyJaBIINX 3TH COSIU-
HeHus B paruoHe kopmwirenus ([lepsoun .I'. u ap., 2023). CoBOKYIHOCTh MOMYyYEHHBIX JaHHBIX CBHJE-
TENBCTBYIOT O HU3KOW BEPOSITHOCTH HAKOIUICHHS KBEpPILECTHHA, BAHWINHA, yMOeIU(epoHa U MPOAYKTOB
UX TIIOKOPOHUIMPOBAHUS B MBIIIIAX M IeUeHH OpoiiepoB. Pe3ynpTaT MpOBEIEHHOTO HCCIIEIOBAHMS
CBUJIETENILCTBYET B IOJIB3Y OE30MAaCHOCTH KOPMOBOTO HCIIOJB30BAHMS HA3BAHHBIX MAaJIbIX MOJEKYN pac-
TUTEIHFHOTO TPONCXOKIACHHUS, HCKITIOYAIONIEH WX JATBHEHITYI0 MUTPAITHIO 10 ITHAIICBBIM METISIM.

Taxum 00pazoM, (PUTOTEHHBIE COEAMHEHUsI OTHOCATCSA K HauOoJjee MepCIeKTUBHOMY KJIaccy 3a-
MEHHTENECH aHTHOMOTHKOB OJarogapsi MHUPOKOMY CIIEKTPY aKTHBHBIX KOMIIOHCHTOB. TeM He MeHee HX
IPUMEHEHHE B JKUBOTHOBOJCTBE OTPAaHMYCHO M3-3a MX PA3MUYHON >(PPEKTHBHOCTH W HEIOCTATOUHOM
M3yYeHHOCTH MEXaHW3MOB neiicTBus. [l manpHeimield pa3paboTKH M pacIIMPeHHOTO NMPUMEHEeHus (Gu-
TOOMOTHKOB B DKOJOTMYECKH YHCTOM M SKOHOMHYECKH YKU3HECITIOCOOHOM XMBOTHOBOIYECKOM ITPOU3BO/I-
CTBE HeoO0Xoaumo Oojiee TIyOOKOe NMOHMMAaHWE BO3JCHCTBHUS (PUTOTCHHBIX MOJICKYJ M MEXaHH3MOB HMX
JIeHCTBUSL.

[MomBomst UTOT, MOXKHO CKa3aTh, YTO, OMMCAHHBIC BHIIIE IMEPCIIEKTUBEI UCTIONB30BaHUS (PUTOOMO-
THKOB B CEJIbCKOM XO35HCTBE M IPHHIUITBI X ITIO3TAITHON pa3paboTku (OT CKpUHHHTA i1 Vitro 10 Baluaa-
UM in Vivo) CO3MAIOT MPOYHYI0 OCHOBY JJISi BHEAPEHHS ATUX areHTOB B IPAKTHKY >KUBOTHOBOZCTBA U
pactenueBoacTBa. OTHAKO IMPH MEPEX0Ie OT KOHTPOIUPYEMBIX SKCIIEPUMEHTAIBHBIX YCIOBHI K pealb-
HOMY IIPOM3BOJCTBY HCCIIEIOBATENN CTAIKUBAIOTCS C psAAoM (QyHIaMEHTaIbHBIX orpaHndeHuid. Kiroue-
BBIM SIBJISICTCS IIPUPOIHAs BApHAOEIbHOCTh XMMHYECKOT'O COCTAaBa PACTUTEIBHOTO CHIPbS, KOTOPAast CTABUT
0] COMHEHHE BOCIIPOU3BOJIUMOCTD Ononorndeckux 3hdexToB.

Bosmoorcnvie npobaemvl 6 UChonb308aHUU HUMOOUOMUKO8 U Nymu uxX npeodonenus. Hecmabuno-
HOCMb XUMUYECKO20 COCTNABA PACMUMENLHOZO0 CbIPb U HEODXOOUMOCMb €20 CIAHOAPMU3aAYUL 8 Cucme-
Me XuMuyecKkux u ouonocuieckux mecmos. HecMoTps Ha psii IPEUMYILIECTB, IPUMEHEHHE (PUTOOMOTHKOB
B KOPMJICHHH CEIHCKOXO3SIMCTBEHHBIX JKUBOTHBIX CBS3aHO C ONPENEICHHBIMU pUcKamu. Pactenus mon-
BEP>KEHBI BO3JCHCTBUIO pa3IUUHBIX (DAaKTOPOB OKPY’KAIOMIEH cpenbl (TeMmepaTypa, BIaXHOCTh, CBET H T.
I.), 9TO MOXKET MPUBOJUTHh K U3MEHCHUIO XUMHUECKOTO COCTaBa PACTHTENBHOTO CHIphs. Kak crmencrtsue,
TOKCHKOJIOTHYECKUI MPOTHO3 TaKuX J00aBOK CTAHOBUTCSI HENpEICKa3zyeMbIM. D(HUpPHBIC Macia, BXOMAS-
M€ B MX COCTaB, CHOCOOHBI IMPOSBIATH TOKCHYHOCTD Ja)K€ B MUHUMAIBHBIX KOJIMYECTBAX, & TIOOOYHEIC



3¢ PEeKThl MOTYT 3aTparuBarh JIbIXaTEIbHYI0 CUCTEMY M COCTOSHHE CIM3HCTBIX O0OJIOUEK 3a CUeT HaKOII-
JICHUSI TOKCHYECKUX BEIIECTB B OpraHax M TKAHSIX KHUBOTHOTO.

KimroueBeIM TyTeM pemieHus JaHHON MpoOJEMBI BBICTYHACT CTaHAAPTH3AMMS PACTHTEIHHOTO
ceipbsi. OHAa TO3BOJIIET HCKIIOYHUTH BO3MOXKHOCTH HCIIOJB30BAHUS HEKAYCCTBEHHBIX WM OIMACHBIX
KOMITOHEHTOB, YTO MOXET IPHUBECTH K HETaTUBHBIM MOCIEACTBUSIM JJIsl 3I0POBbS KUBOTHBIX. KOHTPOIIB
KadecTBa CHIPhS BKIIOYACT B ceOS TPOBENCHHEC XUMUYCCKAX M OHMOJOTHYECKHX TECTOB, KOTOPEIC
MO3BOJISIIOT ~ OTPENCTUTh XHMHUYECKHH COCTaB W OHOJIOTHMYECKYH) aKTUBHOCTH  HCITOJIB3YEMBIX
KOMITOHCHTOB. XWMHUYECKHAE TECThl TO3BOJLSIIOT OMPEACTUTh HAIMYHE W KOHICHTPAIMIO Pa3IMIHBIX
OMOJIOTMYECKH aKTHBHBIX BEIECTB B PAaCTUTEIBHOM ChIpbe. BHOJIOrHMYECKHEe TeCThl, B CBOIO O4Yepeib,
MO3BOJISIOT OLEHUTh ero OMOJOrMYECKYH0 aKTUBHOCTh, TO €CTh CIIOCOOHOCTHh OKAa3bIBaTh OIMpPEACICHHOE
BO3/ICHICTBUC HA OPraHW3M. 3HAHHE ATHX IOKA3aTelel rapaHTUpyeT, YTO GUTOOHOTHKH OymyT o0namaTh
CTaOMIILHBIM COCTaBOM M 3((HEKTUBHOCTHIO, HE3aBUCUMO OT YCIIOBHH BhIpalllMBaHUS W cOOpa pacTeHUi
(Kikusato M, 2021). Tem He MeHee CyIIeCTByeT HEOOXOJMMOCTh B TPOBEICHUHU JOTIOJHUTEIbHBIX
WCCIICIOBAaHUH I MOATBEPKACHHS 0€30MacHOCTH ¥ 3P GEKTUBHOCTH (HUTOOHOTHKOB. OTMEUaeTcs, 4To
JaHHBIE J00AaBKM MOTYT COJEpKAaTh pa3IUIHbIe OWOJIOTHYECKH AKTHBHBIC BEIECTBA, CIIOCOOHEIC
OKa3bIBaTh  KaK  IMOJIOXKUTEIbHOE, TaK W  OTPUIATENbHOE  BO3JCHCTBHE HA  OPraHU3M
CENIbCKOXO035CTBEHHBIX JKUBOTHBIX. CHTYaIMsI OCIOXKHSICTCS TeM, 4TO (DUTOTEHHbIE KOPMOBBIE J100ABKU
CHJIHO BapbHPYIOTCS B 3aBHCHMOCTH OT OOTaHHYECKOTO MPOUCXOKACHHUS, TEXHOIOTHIECKOH 00paboTKu
U XUMAYECKOTO COCTaBa. DTO JENAeT MX CIOKHBIMH TSI KOTMYECTBEHHON OIEHKH M CTaHIApTH3AINH W3-
32 HETMOCTOSHHOIO W HEUACHTU(UIIMPOBAHHOTO cocTaBa. Ha xumudeckuil coctaB Hamboliee Ba)KHBIX
KOMITOHEHTOB PACTEHHI BIHSIIOT MECTOIOJIOKEHUE, TUII TI0YBbI, CE30H BBIPAIMBAHUS PACTECHHS, yCIOBUS
OKpYy’KaloIle Cpeapl, BpeMs W TEXHOJNOTHsA cOopa ypoxkas. Oco0oe 3HAUeHHE B OIMPEICIICHUM
0C30MaCHOCTH WMEIOT METOJBI, JUTUTCIBHOCTh XPAHCHHUS, CIOCOOBI DKCTPAKIMH PACTEHHM, a TaKkKe
BO3MOXXHBIE CHHEPIUYeCKUe WM aHTaroHHCTHYeckue A(PQeKThl NeHCTBYIOMMX BeliecTB. Kpome Toro,
Ba)XKHO KOHTPOJIMPOBATh HAJIMYKE B (PUTOOMOTHKAX MPUMECEH aHTHITUTATEIIbHBIX BEIIECTB U MUKPOOHOTO
3arps3HEHUST — BCE OTH (DAKTOPBI MOTYT CYIIECTBEHHO CHIDKATh J(PQPEKTHBHOCTh TNPUMEHEHHUS
(bUTOTCHHBIX KOPMOBBIX JT00ABOK.

3akJiloueHmue.

JlexapcTBEHHBIE pacTeHHS M UX Ppakiuu MOTyT 3P (PEeKTUBHO 3aMEHITh KOPMOBBIE aHTHOMOTHUKU
B JKUBOTHOBOJICTBE. B OTJIMYME OT CHHTETHUECKUX MPEMapaToB PacTEHHsI IPEAaraloT MHOTOKOMIIOHEHT-
HBIA TIOJIX0J] K OophOe ¢ MHQEKIUAMHU, codeTas IpsiMOe aHTUMHUKPOOHOE JelcTBhe, MoayJsauio QS u
HOJJIEPKKY MPpoOroTHYecKor MUkpoduiopsl. [laibpHelIne ucciaeJoBaHus J0JKHBI ObITh HAIPABICHBI Ha
CTaHJAPTU3AINIO (PUTOOMOTHKOB U TIPOBEICHNE KIMHUYECKUX WCIBITAHWHA B BETEPUHAPHOHN IMPaKTHKE,
rJie COKpalICHNE UCIIOIb30BAHUS CUHTETUYECKUX aHTHOMOTHKOB OCOOCHHO aKTYaJbHO B CBS3H C POCTOM
PE3UCTEHTHOCTH U 3aKOHOAATEIIbHBIMUA OTPaHUYCHUSIMU.
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