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NPMMEHEHUE 3KCTPAKTOB NEKAPCTBEHHbLIX PACTEHUNA,
NPOU3PACTAIOWUX B NUBUN, A5A 3AWLNTLI NUWEBDIX
NPOAVKTOB OT MUKPOBHOU NOP4U

AnHoTamus: B paboTe nipeacTaBieHbI pe3yIbTaThl HCCIICAOBAHUI 9KCTPAKTOB JIEKAPCTBEHHBIX PACTEHMIA, IIPOM3pac-
Taux B JINBUM, O COAepKaHUIO U UACHTU(GUKALIMU (DIABOHOMIOB, a TAKXKe aHTUMUKPOOHOM aKTUBHOCTH 10 OT-
HOIIIEHUIO K O6akTepusM pona Pseudomonas, BHI3BIBAIONINX TTOPYY MUIIEBBIX TPOAYKTOB. [Toka3aHo, YTO HauBBICIIEH
aHTMOAKTepHAbHOM aKTUBHOCTbIO 00JIamaeT BOIHO-CIMPTOBON 3KCTPAKT JiagaHHMKa IuandeenuctHoro (Cistus
salviifolius), B TIepByIO ouepelb, 3a CUYET CopepxKallerocss B Hem Kemridepo-3-f-D-rmokonupano3uma. M3 BogHo-
CIIMPTOBOIO KCTpaKTa JamaHHuka mandeenuctHoro (Cistus salviifolius) ¢ momoribio Sephadex-LH60 BbizeaeHa ak-
THUBHasl hpakLys, conepkaras Kemrbepos-3-B-D-rokonupanosu. [TokazaHo aHTUMUKPOOHOE IeCTBYE aKTUBHOM
pakiyy Ha06pa3LAaXTOBSIAMHbI, CBUHUHBI, MICa [ITULBI UPBIOBI, THGULMPOBAaHHBIX 0aKTe pusiMu Pseudomonasaeruginosa,
Pseudomonas fluorescens unu CIOHTAHHO pa3BUBAIOIIEICS MUKPOOUOTOIA.
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puu Pseudomonasaeruginosa v Pseudomonas fluorescens, nanaHHuK 1andeenucthslii (Cistus salviifolius), kemmndepon-3-
B-D-rmoKonpaHo3us
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LIBYAN MEDICINAL PLANTS EXTRACTS APPLICATION IN FOOD
PROTECTION FROM MICROBIAL SPOILAGE

Abstract: The results of Libyan medicinal plants extracts study in terms of flavonoids content, identification and
antimicrobial activity against food spoilage bacteria Pseudomonas are presented in this work. It has been shown that
aqueous ethanol extractof Sage-leaved Rockrose (Cistus salviifolius) possesses the highest antibacterial activity, primarily
due to it kempferol-3-f-D-glucopyranoside contain. Active fraction with kappeprole-3--D-glucopyranoside was isolated
from Sage-leaved Rockrose (Cistus salviifolius)aqueous ethanol extractwith the use of Sephadex-LH60. The active fraction
antimicrobial effect has been demonstrated on beef, pork, poultry and fish samples co-inoculated with Pseudomonas
aeruginosa bacteria, Pseudomonas fluorescens or spontaneously grown microbiota.

Keywords: food products, microbial contamination, medicinal plants, extracts, Pseudomonas aeruginosa and
Pseudomonas fluorescens bacteria, Sage-leaved Rockrose (Cistus salviifolius), kaempferol-3-f-D-glucopyranoside

Beenenue. MukpoOHast KOHTAMUHALIMS ITUILIEBBIX IPOAYKTOB SIBJISIETCSI OCHOBHOM IPUYMHOM ITOPYU IIPO-
ToBOJILCTBUYS [ 1, 2].Cpenu MUKpOOPraHM3MOB, BBI3BIBAIOIIUX TTOPYY IMUIIIEBBIX TIPOAYKTOB, TOMUHUPYIOIIIH -
MU SIBJISIIOTCST OakTepuu pona Pseudomonas [3, 4].

J1st coxpaHeHUsI MULLEBBIX MPOTYKTOB MPUMEHSIOT OXJIaKIeHE, KOHCEPBUPOBAHUE, COJICHUE, KOITUEHUE
" Ip. MeToabl. [IpemsITCTBYIOT MUKPOOHOM KOHTaAMUHALIMY 3(UPHBIC Macja IIPSTHO-apOMaTHICCKUX pacTe-
Huii [5]. B mocneaHue roapl ¢ LeAbIo pacIIupeHUs apceHalla CpeICTB HaOMI0AaeTCs MHTEPEC K JICKapCTBEH-
HBIM PAaCTeHMSIM B Ka4eCTBE MCTOYHMKOB BEIIECTB, YTHETAIOIIMX POCT MUKPOOpraHu3mos [6, 7]. K takum
BelleCTBaM OTHOCSITCS oM eHONbHbBIE coeanHeHus [8], achupHble macha [9], ankamounsl [ 10], nyOuabHbIE
Bemectna [ 11] v 1p. HakorieHre Takux Be1eCTB, Ha3bIBAEMbIX BTODUYHBIMU META00OJIMTAMU, B JIEKAPCTBEH -
HbIX PACTEHUSIX CYLLIECTBEHHBIM 00Pa30M 3aBUCUT OT KJIMMATUYECKUX YCJIOBUIA. B CBSI3M ¢ 3TUM JIeKapCTBEH -
HbIE pacTeHMsI, ITpouspacTaronie B JIMBUM, SIBJSIIOTCS OOTaThbIM MCTOYHUKOM OMOJIOTMYECKU aKTHBHBIX
BetecTB. 151 uccnenoBaHmii ObITM OTOOPAHBI CIEAYIONINE PACTEHUS: MAXXUTHUK rpedeckuil (Trigonella
foenum-graecum L), 9abpent ronoBuarsiii (ThymuscapitatusL), pomaika arrreaHast (Matricariachamomillal)),
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masdeit nekapcTBeHHbIN (Salvia officinalis L), nananuuk mandeenuctHoiit (Cistus salviifolius), oTBapbl U Ha-
CTOM KOTOPBIX B HAPOIHOW 1 O(PUIIMATLHON MEIUIIMHE MHOTUX CTPaH MPUMEHSIIOTCSI B KaUYeCTBE aHTUCETT -
TUYeCcKux cpencts [12, 13,14, 15].

Llenpro HacTOSIIIEH paOOTHI IBUJICS ITOMCK JICKAPCTBEHHOTO PACTECHMS, IIPOM3pacTaioero B JIMBUM u co-
JepxKalero®iaBoH — J10TeouH-7-O-IIoKYpOHUI Ui (pyiaBoHOI — KeMiibepo-3-f-D-riokonupaHo-
311, 00YCJIaBJIMBAIOIIMX aHTUMUKPOOHYIO aKTUBHOCTD 1O OTHOIIEHUIO K OakTepusiM poaa Pseudomonas,
a TakkKe U3y4eHne BO3MOXKHOCTH MCITOTb30BaHUST IKCTPAKTA 3TOTO PACTEHUSI TSI 3aIIUTHI TTUIIEBBIX TTPO-
JIYKTOB OT MUKPOOHOM ITOPYN.

s perieHus ToCcTaBJIeHHOI 11e1M HE0OXO0AMMO ObLIO PEIIUTh CeAYIoNINe 3adaui: UASHTU(GULIUPOBATh
(braBOHOMIBI B 9KCTPAKTaX JIEKAPCTBEHHBIX PACTEHUII METOIOM XPOMAaTO-MacC-CIEKTPOMETPUU, BBIOPATh
JIKApCTBEHHOE PacTeHME, SKCTPAKT KOTOPOrO0 MAaKCHMMAaJIbHO YITHETaeT POCT M pa3BUTHE OAKTEpHUil poma
Pseudomonas, BeIIeTUTH U MACHTU(MUIIUPOBATH OaKTepuu poaa Pseudomonas, BEI3bIBAIOIINE TOPYY MHUIIIC-
BBIX ITPOIYKTOB, U3yYUTh aHTUMUKPOOHBIE CBOMCTBA 9KCTpaKTa JEKapCTBEHHOIO pacTeHHUs Ha 00pasliax
MUIIEBBIX TTPOAYKTOB.

Mertonpi. XpomMaTO-Macc-CeKTPOMETPUIECKUIT aHAIN3 BOITHO-CITUPTOBBIX 9KCTPAKTOB JIEKAPCTBEHHBIX
pacTeHuit 111 uaeHTUdUKan ¢paBoHouaoB [16, 17] pu oMoy xpomaTo-macc-criekrpomerpa (Waters,
CIIA) ¢ ucnionbzosanneM kononkrn BDS HYPERSIL C 250x4,6 MM, 5 MM (Thermo Electron Corporation,
CIIA). Peructpaiuio xpomaTorpauyeckoro pasnejeHus: OCYIIECTBISUIA ¢ TOMOIIBIO TUOJHO-MaTpUY-
HOTO AeTeKkTopa B amuaraszoHe minH BojH 200—700 HM 1 Macc-AeTeKTopa ¢ 3JIEKTPOCIIpeil MoOHU3alnei
(ESI). B xauecTBe MOABMXKHOM (Pa3bl NCIIOIB30BAIN CUCTEMY allETOHUTPWI:BOIA ¢ 1 % MypaBbUHOM KKC-
JI0THI B cooTHOIIeHUM 20:80 B M30KpaTUUIECKOM PEXUME IPU CKOPOCTH SITIOUPOBAHUS | MJTI/MUH.

AHTIOAKTepHaTbHYIO aKTUBHOCTh BOJHO-CITUPTOBBIX SKCTPAKTOB JIEKAPCTBEHHBIX PACTCHUI OITpee-
JISLIM METOIOM JIYHOK B IUTATEJIbHON arapuM3OoBaHHON cpene, 3aCeSTHHOW CYTOUHBIMU KYJIbTypamu
Pseudomonasaeruginosa wnu Pseudomonas fluorescens. I1osiBieHure Mpo3payHbIX 30H BOKPYT JIYHOK CBU-
JIETETLCTBOBAJIO 00 aHTMOAKTepUaTbHOW aKTUBHOCTU IKCTpakTa. [1o cpemHemMy nuameTpy 30H Ieanu
BBIBOJ 00 YPOBHE aHTHOAKTePUATbHOM aKTUBHOCTH.

J1st (hpaklIMOHUPOBAHUS U TTOCIIEAYIOIIel THApodOOHOI refib-xpoMarorpacduu UCIoab30Banu Sephadex-
LH60 [18]. DkcTpakT nagaHHuKa wwandeenuctHoro (Cistus salviifolius) B 50 %-HOM 3TUJI0BOM CIIUPTE Ha
dunbrpe llotra ¢ renem Sephadex-LH60 pasnensnu Ha nBe dpakimu. Ppakius | cBo60IHO Tpoxoauia
yepe3 reiib, a ppakuuio 11 smounpoBanu u3 rejist 96 %-HbIM 3TUIOBBIM cIMPTOM. [eib-xpomaTorpaduio
npoBoauiIn Ha KosioHke 2,5940 cM ¢ Sephadex-LH60 pu ckopocTu amounpoBanus 0,2 M1/ MUH.

PesynsraTel. XpomMaTo-Macc-CeKTpOMEeTPUIEeCKUEe MCCIeNOBAaHMST BOIHO-CITUPTOBBIX AKCTPAKTOB Ta-
KUTHHKA Tpedeckoro ( Trigonella foenum-graecum L), 9abpenia romoBdaToro ( ThymuscapitatusL), poMaliku
anreyHoii (Matricariachamomillal), mandes nekapctBeHHOrO (SalviaofficinalisL), nanaHHuKa 1mancbeeauc-
tHoro (Cistussalviifolius) Mo3BOJUIN UAEHTUDULIMPOBATH (DIIABOHOUABI, TTPEACTAaBJICHHbIE B TAOJULIE.

JoteonnH-7-O-TmoKypoHUI uKeMIibepos-3-f-D-rokonupaHo3u 00HapyKeHbI B 9KCTpaKTaxIrai-
des nekapctBeHHOTO (SalviaofficinalisL) m napapnuka mandeenuctaoro (Cistussalviifolius) cooTBet-
cTBeHHO. ToJbKO 1Sl 3TUX (hJITABOHOMIOB OMNKCaHAa aHTUMUKPOOHAsT aKTUBHOCTD 10 OTHOIIIEHUIO K OaKTe-
pusim poaa Pseudomonas [19, 20].

HWccrenoBanmst aHTHOAKTEpUATbHO aKTUBHOCTH TTOKA3aJIM, YTO Han0oJIee BEICOKII MHIMOMPYIOIINIA 3(-
(EKT IT0 OTHOIICHUIO K OaKTepHsIM pora Pseudomonas HabIIOMAJICS Y BOMHO-CIIMPTOBOTO 9KCTPAKTAa JIAMaHHU -
ka mancdeemctHoro (Cistus salviifolius), T0O3TOMY Bce TalbHEHIIE padbOTHI IIPOBOIMIIN C TIOCTCIHIM.

Ha puc. 1 npeacrasiaeHa xpoMaTorpaMma akTuBHOM ¢pakiu I Ha KosoHKe ¢ resieM Sephadex-LH60.
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Puc. 1. NMpodunb 3n10MPOBaHNA KOMMOHEHTOB aKTUBHOM dpakumun |
Fig. 1. The elution profile of the active fraction | components
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XpoMmarorpacdruecKuii MK ¢ 06beMOM Bbixoja 90 M1 IpuHaWIEKUT Kemidepoi-3-p-D-riokonupa-
HO3uIy (COOTBETCTBYET 00bEeMY BhIXOJAa CTaHAAPTHOIO oOpa3ia KeMibepo-3-f-D-riokonupaHo3uia).
Takum oOpa3zom, TaHHAsI METOAMKA MOXKET ObITh UCITOJIb30BaHa JIJIsl TperapaTUBHOIO BhIAeIeHUST KeMrde-
poui-3-p-D-rmokonupano3uaa u3 dhpakiuuu I akcrpakra naganauka mandeenuctroro (Cistussalviifolius).

Kemrdepo:n-3-B-D-rimokonupaHo3u Mpy aHaIu3e METOIOM TOHKOCIOMHOM XpoMaTorpadyu Ha riac-
TUHKAX C CUJIMKAreJieM B 3JTFOMPYIOIIE CUCTeMe N30ITPOIMIOBBIN CITUPT:reKcaH:ykcycHast kucinota 10:1:0,5
MMeEeT MSITHO C Rf= 0,53. IIaTHO ¢ TakUM ke 3HaUYeHUEM Rf MPUCYTCTBYET Ha XpoMaTorpaMMme pacTBopa
dpakuuu | 1 Ha XxpoMaTorpaMMe UCXOJHOTO dKCTpaKTa JagaHHuKa wandeenuctHoro (Cistus salviifolius),
HO OTCYTCTBYET Ha XpoMaTorpamme pactBopa dpaxmuu I1.

Ta6nuna. Uxenrudukanus GpIaBOHONIOB B 9KCTPAKTAX OTOOPAHHBIX JIEKAPCTBEHHBIX PACTEHU
Table. Identification of flavonoids in extracts of selected medicinal plants

JlekapcTBeHHOE pacTeHue ch}\f{ifﬁiﬁma_ Wousbl, m/z HHCH;)?IT;OHHTE?SHHHC

[TaxxuTHUK rpeyeckuii 7,10 [M+H]", 449,49 OpueHTUH
(Trigonella foenum-graecum L) 6,33 [M-H,0+H]",431,54 M300preHTHH

9,56 [M+H]*, 433,52 ButekcuH

10,23 [M-H,O+H]J*, 415,51 W3zoButekcuH
Yabpell rosioBUaThIi 21,98 [M+H]*, 447,58; [M-glu+H]*, 271,68 | Baiikanun
(Thymus capitatus L) 12,41 [M+H]*, 463,54 CKyTeIapux

41,66 [M+H]* 289,62 OPUOAUKTHOI
Pomanika anteunast 9,40 [M+H]*, 465,65 Ksepuumepurpun
(Matricaria chamomilla L) 34,63 [M+H]*, 177,53 TepHuapux
[andeit 1ekapcTBEHHBI 11,26 [M+H]*, 463,61 JTroteonunH-7-O-TToKy-
(Salvia officinalis L) pOHM,

19,89 [M+H]*, 609,62; [M-2glu+H]*, 301,70 |dunocmun

21,98 [M+H]*, 447,58; [M-glu+H]*, 271,68 | baiikanun
JlagaHHMK manbeeucTHbIN 15,58 [M+H]+, 449,82 ; [M-glu+H]*, 287,78 | Kemniepon-3-p-D-
(Cistus salviifolius) TJIIOKOIUPAHO3UL

AHau3 aHTUOAKTepUaIbHOM aKTUBHOCTH KeMrepoi-3-f-D-rmokonupanosuaa, dppakuuii I u 11 me-
TOJIOM JIYHOK B MUTATEJbHOM arapuM30BaHHOM Cpele, 3aCesTHHOM CYyTOYHBIMU KyJbTypamu Pseudomonas
aeruginosa n Pseudomonas fluorescens, Tokasaj, 4To aKTUBHOCTBIO 00iafaioT Kemidepos-3-p-D-rioko-
nupaHo3ua u ppakums 1.

st otleHKY 3¢ PeKTUBHOCTH 3aIIUThHI ITUIIEBEIX IIPOIYKTOB OT MUKPOOHO KOHTAMWHALIMH C TTIOMOIIBIO
pacTBopa akTUBHOI pakuuu | akcTpakTa JagaHHuka wandeenuctHoro (Cistussalviifolius) ucroab3oBaiu
1TaMMbl 6akTepuit pona Pseudomonas, BblieeHHbIE HAMU M3 UCHOPUYEHHBIX MUILIEBBLIX MPOAYKTOB [21].
Kycoukut pe1ObI, TOBSIIWHBI, CBUHIHEI U MsICa TITHITBI MAacCcoii 2 T ToMeIaau B Yaiku [1eTtpu u mHGUIIIpO-
Basin OakTepusimu Pseudomonas aeruginosa 11, Pseudomonas aeruginosa 410, Pseudomonasfluorescens 27
n Pseudomonasfluorescens 224 n odbpabaTeIBaIM pacTBOPOM aKTUBHOU (pakumu I sKcTpakTa JamaHHUKA
mandeemctHoro (Cistussalviifolius). 3atem yamku [leTpu ¢ oOpa3iaMu moMeIaxm Ha XxpaHeHue npu 4 °C
(9cyr.) m 30 °C (5 cyT.).

O0pa3IBl eXXeTHEBHO aHATM3UPOBAJIN 10 XapaKTepy IMTOBEPXHOCTH, LIBETY U 3amaxy. OTipeaesisiii BpeMeHHbBIC
WHTEPBaJIbI, B TCUCHIE KOTOPBIX U3MEHSIMCH OPTaHOJICTITUIECKIE CBOMCTBA. Pe3ybTaThl,0TpaskKaolne n3-
MEHEHUE OPTaHOJIEITHYSCKIX CBOMCTB 00Pa31IoB ITOC]Ie 00pabOTKI CYCIICH3USIMU OaKTepUii 1 pacTBOPOM
akTuBHOU ppakmuu I skcTpakTa maganHuka mandeenuctaoro (Cistussalviifolius), mpeacTaBlIeHBI Ha
puc. 2—-9.

Kaxk BuUIHO 13 MpeicTaBIeHHBIX PEe3YIBTATOB Ha pUC. 2—9, pu MHGUITMPOBAHNY 00PA3IIOB TOBSIIVHEI,
CBUHUHBI, MsICa TITUIILI UPHIOBI,0akTepusiMu P.fluorescens, P.aeruginosa Wiy CIIOHTAaHHO pa3BUBAIOIICIiCS
MHUKPOOMOTOI (KOHTPOJIb) U3MEHEHUS COCTOSTHUST TIOBEPXHOCTU HAOJIOMAIN Ha TPEThU CYTKM TIPU UHKY-
oupoBanuu 1ipu 4 °C, n Ha niepBble — BTopbie nipu 30 °C. 3anax y o6pa310B MOSBIISUICS Ha TPETbU CYTKHU
nipu 4 °C u Ha niepBbie cyTku 1ipu 30°C. Mi3mMeHeHus 11BeTa 00pa3iioB HAOIOAAIN Ha TPETbU — YETBEPTHIC
cytku ipu 4 °C u Ha nepBble — BTopble cyTku nipu 30 °C. IIpuMeHeHMe pacTBOpa aKTUBHOM (DpaKLnu
I skcTpakTa 1agaHHMKa IIajiheeIMCTHOTO 00eCIeYnBaIO 3alIMTy 00pa3loBOT MUKPOOHOM rTopuu B 1,75—4
pazaipu 4°C u B 1,5—4 paza nipu 30 °C.
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9 — dpakuys |, 3, — dpakuus I+P. fluorescens 224, 3, — dpakuus I+P. aeruginosa 410,
9, — dpakuusa I+ P.fluorescens 27, 3, —~dpakums I+ P. aeruginosa 11

Puc. 2. 'ameHeHne opraHonenTn4ecknx CBOMCTB 00pa3L0B roBsANHbLI Nocsie 06paboTku CyCrneH3nsamm
OaKkTepuin n PacTBOPOM aKTUBHOW dpakumm | skcTpakTa nagaHHmka wandeennctHoro (npu 4 °C):
Fig. 2. Change in the organoleptic properties of beef samples after treatment with bacterial suspensions and
a solution of the active fraction | of an extract of shalfeelian cantaloupe
(at4°C)
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9 — dpakuys |, 3, — dpakums I+P. fluorescens 224, 3, — dpakuus I+P. aeruginosa 410,
9, — dpakuus I+ P.fluorescens 27, 3, —dpakums I+ P. aeruginosa 11

Puc. 3. 'ameHeHne opraHonenTn4ecknx CBOMCTB 00pa3L0B roBsANHbI Nocsie 006paboTku CyCrneH3nsamm
6aKTepuin n pacTBOPOM akTUBHOW dpakumm | skcTpakTa nagaHHuka wandeennctHoro (30 °C)
Fig. 3. Change in the organoleptic properties of beef samples after treatment with bacterial suspensions and
a solution of the active fraction | of an extract of shalfeelian cantaloupe
(at30°C)
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9 — ¢dpakums |, 3, — dpakums I1+P. fluorescens 224, 3, — dpakuua I+P. aeruginosa 410,
9, — dpakuusa I+ P.fluorescens 27, 9, —dpakumsa I+ P. aeruginosa 11

Puc. 4. iameHeHre opraHosienTu4yecknx CBONCTB 06pa3u,0B CBUHUHLI MOCcsie 06paboTkn CycneH3nsamMm
GakTepuin 1 PacTBOPOM akTUBHOM dpakumn | akcTpakTa nagaHHuka wandeennctHoro (npu 4 °C)
Fig. 4. Change in the organoleptic properties of pork samples after treatment with bacterial suspensions and
a solution of the active fraction | of an extract of shalfeelian cantaloupe (at 4 C)
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9 — dpakumsa |, 3, — dpakums I+P. fluorescens 224, 3, — dpakuua I+P. aeruginosa 410,
9, — dpakuusa I+ P.fluorescens 27, 3, —dpakumsa I+ P. aeruginosa 11

Puc. 5. 'ameHeHne opraHofenTn4ecknx CBOMCTB 00pa3L,0B CBUHUHbLI NOcsie 06paboTku CyCrneH3nsamMm
6akTepuii n pacTBOPOM akTUBHOWN dpakumm | akcTpakTa nagaHHuka wandeennctHoro (30 °C)
Fig. 5. Change in the organoleptic properties of pork samples after treatment with bacterial suspensions and
a solution of the active fraction | of an extract of shalfeelian cantaloupe (at 30°C)
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9 — dpakums |, 31 — dpakuums I+P. fluorescens 224, 32 — dpakuus I+P. aeruginosa 410,
33 — dpakums I+ Pfluorescens 27, 94 —dpakums I+ P. aeruginosa 11

Puc. 6. '3meHeHVe opraHonenTU4ecKnx CBOMCTB 06pas3uoB Msica NTULLbI nocne 06paboTky CyCneH3nsaMm
BGakTepuin 1 PacTBOPOM akTUBHOM dpakumn | akcTpakTa NnagaHHuka wandeennctHoro (npu 4°C)
Fig. 6. Change in the organoleptic properties of poultry samples after treatment with bacterial suspensions
and a solution of the active fraction | of an extract of shalfeelian cantaloupe (at 4°C)
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and a solution of the active fraction | of an extract of shalfeelian cantaloupe (at 30°C)
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Fig. 8. Change in the organoleptic properties of fish samples after treatment with bacterial suspensions and
a solution of the active fraction | of an extract of shalfeelian cantaloupe (at 4°C)
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Fig. 9. Change in the organoleptic properties of fish samples after treatment with bacterial suspensions and
a solution of the active fraction | of an extract of shalfeelian cantaloupe (at 30°C)

TakuMm o6pa3oMm, BEITIOTHEHHbBIE UCCIIEA0BAHMS TTOKA3aJIM BBICOKYIO 3((HEKTUBHOCTh pACTBOPA aKTUBHOM
dpaxumu I skcTpakTa JagaHHUKA 11a1(eeTMCTHOTO B 3a1UTe 00pa310B TOBSIAMHbI, CBUHMHBI, MsICa IITULIbI
M pLIOBI OT MUKPOOHOI mopun. AKTUBHAs (ppakius | akcTpakTa JagaHHUKA 1andeeTMCTHOTO MOXET ObITh
KCIIOJIb30BaHa ISl CO3[AaHusl Ipernapara, npeJaHa3HaueHHOro JUIS 3allUThI IUILIEBbIX TPOIYKTOB OT MUK-
pOOHOI1 TTopyYH.
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