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AHHOTAUMS. AHTUMHUKPOOHBIC yNaKOBOYHBIC MOKPBITHS HA OCHOBE HMPHPOIHBIX MOJMMEPOB SBIAIOTCSA Oosee OE30IMacHBIMHU 110
CPaBHEHHMIO C TPAJMIMOHHOMN YIaKOBKOH I HCTIONB30BAaHUS B MUILEBON NPOMBIIIICHHOCTH. VICIOJIb30BaHKE TAKOTO BH/A YIIAKOBKU
CIIOCOOHO HE TOJIBKO MOBJIMATH Ha YIy4LICHHE HKOJOTHHM, 33 CUET 3aMEHBI CHHTETHYECKUX MOJIMMEPHBIX YIAKOBOK C JUIMTEIBHBIM
CPOKOM Pa3JIOKEHHUs, HO U MOXET YBEJIMYMBATh CPOK XPAHEHHUS IPOAYKTOB MUTAHUS IIPH BBEACHUH B HUX aHTUMUKPOOHBIX 100aBOK.
B crarbe MpeacTaBICHO HAyYyHOE HCCIICAOBAHHE MO pa3pabOTKe YMaKOBOYHOIO MOKPBITHS Ha OCHOBE Kpaxmana ¢ J00aBIeHHEM
AKCTPAKTa KOPHs aupa, 00Jafaroliero aHTHMHKPOOHBIMH CBOMCTBAaMH, MPEJHA3HAYCHHOTO JUIS MPOJIOHTAMHM CPOKOB XPaHCHHS
HPOAYKTOB nuTaHus. [IpoBeeHO HecceIoBaHe OHOTIOIMMEPHBIX KOMITO3HIIMH, B COCTAB KOTOPHIX BBOIHMIN KapTO(ebHbIN Kpaxmall,
TIIMLEPHUH, YKCYCHYIO KHCIIOTY, ¥, B KA4eCTBE aHTHMHUKPOOHOH 100aBKH SKCTpakT KopHs aupa B kommdectse 0,5; 1 u 3%. Dkcrpakr
OBUI BBIZIENICH M3 IOPOIIKA KOPHS anpa B 1abopaTopHoM armnapare Cokcinera. Jucko-aud ¢ y3HbIM METOJOM MPOBEICHBI HCCIICTOBAHUS
HOJIy4eHHBIX 00pa3L0B MaTEPHAIOB Ha aHTUMUKPOOHYIO aKTHBHOCTB I10 OTHOLICHMIO K Pa3MYHbIM MHKpPOOpraHu3MaM. B kauectBe
TECT-KYJIBTYP MCIOJIB30BAINCh MHUKpPOOpraHu3Mbl KaHauzaa anpOukanc (Candida albicans), cemnas mamouxa (Bacillus subtilis),
kunreuHas naigouka (Escherichia coli) u acmeprusunyc nurep (A.Niger). AHTHMHKPOOHYIO aKTHBHOCTH OLEHHBAJIH BU3YaIbHO W
CUHMTAJIN CPEIHEE 3HAYCHHUE 30HBI MOJAABICHUS MO CTCMCHH Pa3BUTHS TECT-KYJIBTYP OTHOCHUTENIBHO MOBEPXHOCTH KOHTPOJIBHBIX U
MOIM(DHUIMPOBAHHBIX 00pa3lOB MaTepuajioB. B pes3ynbrare HCCICAOBAHUS BBISBICHO, YTO IOJNYYCHHBIH SKCTPAKT KOPHS ampa
HPOSIBISICT aHTUMHUKPOOHYIO aKTHBHOCTH, NPU BBEJCHHH B COCTAB KOMIIO3MIIMHM YIIAKOBOYHOTO MarepHala Ha OCHOBE Kpaxmaia
9KCTpaKTa M3 MOPOIIKA KOPHS aupa IMPOUCXOHUT MMOaBICHHE KOHTAMHHAIIUE MHKPOOPTaHU3MOB.

Ki1toueBble €/10Ba: aKTHBHAS YNAKOBKA, IUICHKA HA OCHOBE KpaxMalla, SKCTPAKT KOpHS aupa, aHTUMHUKPOOHas IUICHKA, aHTHMHKPOOHOE
HOKPBITHE.
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Abstract. Antimicrobial packaging coatings based on natural polymers are safer than traditional packaging for use in the food industry.
The use of this type of packaging can not only affect the improvement of the environment by replacing synthetic polymer packages
with a long decomposition period, but can also increase the shelf life of food products when antimicrobial additives are introduced into
them. The article presents a study on the development of a starch-based packaging coating with the addition of calamus root extract,
which has antimicrobial properties and is intended to prolong the shelf life of food. A study was conducted of compounds containing
potato starch, glycerin, acetic acid, and calamus root extract in amounts of 0.5%, 1%, and 3% as an antimicrobial additive. The extract
was isolated from calamus root powder in a Soxler laboratory apparatus. The samples were tested for antimicrobial activity against
various microorganisms using the disco-diffuse method. Antimicrobial activity was assessed visually and the average value of the
suppression zone was calculated depending on the degree of development of the test cultures relative to the surface of the control and
modified material samples. As a result of the study, it was revealed that when the extract from the calamus root is introduced into the
packaging material, microbial contamination is suppressed.
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BBenenue U3 CHHTETHYECKUX IOJIUMEPOB, KOTOPHIE 3a CUET
OappepHBIX CBOWCTB MOTYT TNPOMAJIEBATh CPOKHU
XpaHeHHsT MPOAYKTOB muTanus. OmHako u3-3a -
TEJIBHBIX CPOKOB PA3JIOKEHNS CHHTETUYECKUX MOJH-
MEPHBIX MAaTepHalIOB 3KOJIOrMYecKas 0O0CTaHOBKa
YXYAIIAeTCS B CBSI3M C 3arpsi3HEHHEM OCHOBHBIX
KOMIIOHEHTOB IPHUPOJHONW Cpensl: aTtMochepsl,

ITIOYBBEI, TMOBCPXHOCTHBIX 1 IMOA3EMHBIX BOJ.

[Ipun ynakoBke pa3iiiHbBIX TPOIYKTOB MUTaHUS
BOKHYIO POJIb UIpaeT 0e30MacHOCTh YIaKOBOYHBIX
MAaTepUajioB U UX CBOMCTBA, KOTOpHIE B IEPBYIO
o4epeb BIUSIOT Ha CPOK TOTHOCTH POTYKTOB MPH
XpaHEHUH U TpaHCIOPTUPOBKe. B coBpeMeHHOM nu-
IIEBOM TIPOM3BOJICTBE HCTOJIB3YIOTCS, B OCHOBHOM,
YIaKOBOYHBIE MOHO-JTMOO MHOTOCJIOWHBIE MaTepHaIIbI
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Hcronp30BaHUEe YIIAKOBOYHBIX MATepHalioB U3 IPHU-
POIHBIX TIOJTMMEPOB, KOTOPHIE 00IaIal0T CITIOCOOHO-
CTBIO K OMOPA3JI0KCHUIO B KOPOTKUE CPOKH, SIBIISI-
eTcsi  MEepCIeKTUBHBIM,  TaK  KaKk  BEAET
K 3HAYUTEIbHOMY YITy4IICHHUIO 3KOJIOTUH, YMCHb-
IIMB TUTAHTCKHH TOTOK IUIOXO TepepadaThiBac-
MOTO yrnakoBoyHoro marepuaina [1, 2]. Takum 00-
pa3oM, YIaKkoBKa W3 IPUPOJHBIX IOJIUMEPOB,
BTOM YHCIIE C aHTHMHKPOOHBIMH CBOICTBaMH,
HaOupaeT OOJBIIYI0 MOMYJISPHOCTh U MPaKTHYe-
CKYIO IPUMEHUMOCTH [3, 4]. B GosbIimHCTBE City-
YaeB B COCTAB TAKUX MATEpPHANIOB U MOKPBITHI
BXOJIUT HECKOJILKO TPUPOTHBIX TIOJTUMEPOB, ILTACTH-
¢ukarop BBHAe rmiepuHa [5], a Takke T00aBKH,
B BHJE IKCTPAaKTOB M d()UPHBIX Maced. B cBszu
C 3TUM pa3paboTka TIOKPBITUN
W3 IPUPOTHBIX TIOJMMEPOB C AHTUMHUKPOOHBIM 3(-
(EeKTOM SIBIISIETCSl AKTyalbHBIM U MEPCIICKTUBHBIM
HaIpaBJICHHEM B ITHIIEBOI OTPACIIH, TAK KaK CIOCO0-
CTBYET YBEIMYCHHIO CPOKOB TOJHOCTH MPOIYKTOB
NP XPaHEHHU U TPAHCIOPTHUPOBKE.

JIiss TpuIaHus YIMakOBOYHBIM  IUICHKAM
Y MOKPBITHSM Ha OCHOBE MPHUPOJIHBIX MOJIUMEPOB
AHTUMHKPOOHBIX CBOMCTB OJTHAM U3 MEPCIICKTUBHBIX
croco0OB SIBJISIETCS] BBEJICHHE B COCTaB HATYpaib-
HBIX aHTUMHKPOOHBIX KOMITOHEHTOB, TaKHX Kak
a(hUpHBIE Macia U Pa3InYHbIC SKCTPAKTHL. D(HHPHBIC
Maclia coJiepKaT KOMIIOHEHTBI, KOTOPBIE SIBISIOTCS
MPOTUBOMHUKPOOHBIMU [6, 7].  Tlo nmuTeparypHbIM
JIaHHBIM, BBE/ICHHE Y(PUPHBIX MACEI WU IKCTPAK-
TOB Ha OCHOBE IPHUPOJIHBIX MOJHUMEPOB B COCTAB
YINaKOBOYHBIX IUICHOK M MOKPBITHH MO3BOJISET
yAy4IIUTh (PU3NKO-MEeXaHHYeCKue cBoiicTBa [8],
a TAKKe YCOBEPILICHCTBOBAT YITAKOBOYHBIN MaTeprall
MyTeM TMpUIaHHus aHTUMHKpOOHOro aeiicteust [9],
B pe3yJbTaTe yBEIMYMBACTCS CPOK TOAHOCTH yIia-
KOBaHHBIX B JaHHBIH MaTepHa MPOAYKTOB 3a CYET
MO/IaBJICHHUSI TATOIEHHBIX MUKPOOPTaHU3MOB.

K 1ocTOMHCTBAM aHTUMHUKPOOHBIX MOKPHITHI
MOKHO OTHECTH CIIOCOOHOCTD K MPEIOTBPAILLICHHIO
pocTa ¥ pa3MHOXKEHHsST MHKPOOPTraHW3MOB Ha T10-
BEPXHOCTH MHIIEBBIX IPOIYKTOB; obecredeHne
0€30MacHOCTH U YBEIUYCHHE CPOKOB XpPaHCHHUS
MPOJIYKTOB; TMOBBIIIEHHE KavyecTBa MPOIYKTOB,
aK HEIOCTaTKaM — JIOTIOJHUTENIbHBIE 3aTpaThl
Ha MPOU3BOJICTBO M UCIIOJIb30BAHUE CIICIIMAIBHBIX
100aBOK; BO3MOYKHOE BIIMSTHHE HA BKYCOBBIE Kaye-
CTBa IMPOJIYKTOB; HEOOXOAMMOCTH COOJIOJCHUS
OIPEJICICHHBIX YCIOBHUI XPaHEHUS U TPAHCIIOPTH-
POBKH JUUISI COXPAHEHHUSI CTPYKTYPhI yIMaKOBKH,
a Takxke AQPEKTUBHOCTH AHTUMHKPOOHBIX CBOHCTB.

OIHMM M3 HEOPOTHX MPENapaToB, UCIIOIB3Y-
eMbIX B (hapMalleBTHKE PACTCHHH, SIBISIETCS KOPEHb
aupa. Ilo nuTepaTypHBIM JaHHBIM JKCTPAKT H3
KOpHSI aupa UMEeT aHTUMHUKPOOHYIO aKTHBHOCTh
10 OTHOIIIEHNIO K MHKpoopranu3mam Lactobacillus
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acidophilus, Staphylococcus aureus, Escherichia
coli, Bacillus subtilis [10, 11, 17]. OcHoBHbIMHK
KOMITOHCHTAMU B AKCTPAKTE KOPHS aupa SBIISFOTCS:
kamopa, kKamdeH, OyTrpar o-TepITIHeoa, aKOPEHOH,
asapos [12, 13], a taxxe B-kexpen [14, 15].

B dapmarneBTHKE KOpEHBb aupa MPUMEHSCTCS
JUTSI I3TOTOBJICHUST  JICKAPCTBEHHBIX  CPEJICTB,
HaIpuMep TaKoTo mpemnapara, kak «Crtomarodur»
(AO «®Purodpapm Kirenka», Ilonwmma) B cocTaB
KOTOPOTO BXOJST Pa3jHyYHbIC PACTUTEIIBHBIC 3KC-
TpakThl [16]. Takke KOpeHb ampa NPHMEHIETCS
JUTS JIGYCHUS ITUPOKOTO CIIEKTPa BOCTIATUTEILHBIX
3abosieBaHuii pazinuuHoi stronoruu [18,19].

B nmnumieBodl TpOMBIIUIEHHOCTH 3(upHOE
MAacIio aupa UCTONB3YIOT B KAYeCTBE aHTHMUKPOO-
HOW J00aBKM C OAKTEPUIIUAHBIMH CBOHCTBAMHU
B pelenType XJ1e000YIOUHBIX U3ACIUH TS YITydlIlIe-
HUS MHIIEBOM NEHHOCTH U (PUIUKO-XUMHUECKHX
cBoiicTs xieda [20].

Heas padoTsl — pa3paboTKa yIaKOBOYHOTO
TIOKPBITUSI Ha OCHOBE KpaxMaya C HCIIOJB30BAHUEM
aHTUMHUKPOOHON J00aBKM — OKCTpakTa KOPHA
anpa (KA) s mposioHranuy CpOKOB XpaHEHUS
MUIIEBBIX NMPOAYKTOB.

MaTepHaJ’IBI H METObI

Jis momyuyenuss oOpas3loB YIaKOBOYHBIX
TOKPBITHIA OBLTH UCTIONB30BAHBI CIIETYIOLINE KOMITO-
HEHTBI: KapTO(eNbHBI KpaxMmal, IMPOU3BOJHTENb
000 «IEL-XAAC» Poccus, TOCTP 53876-2010;
rnmuuepud, npoussoautens OO0 «[JIMLIEPUH
COJIIOILIEH» Poccus, I'OCT 6824-96; ykcyc
cronobiii 9%, mpomzBomurens OO0 «BACTHUOH»
Poccust, TY 10.84.11-015-46896390-2005; anp KopeHb
(Acorus calamus), npousBomurens OO0 «Pycckue
Kopuu» Poccus, r. buiick, TY 10.89.19. — 001-
49786532-2021.

OmnpeneneHne aHTUMHUKPOOHBIX CBOWMCTB
IKCTpAKTa KOPHS anpa M YIIaKOBOYHOT'O MTOKPBITHS
npoBoauan MeToaoM auckoB (MYK 4.2.1890-04
OrnpenenieHre YyBCTBUTEIILHOCTH MUKPOOPTaHU3MOB
K aHTHOAKTepHAIBHBIM TIpernaparam). B kadectBe
TECT-KyJbTYpP HCIIOIB30BAJINCh MHUKPOOPTaHU3MBI
kauauaa amsoukanc (Candida albicans), cennas
nanouka (Bacillus subtilis), kumeunas manouka
(Escherichia coli) i actieprusuyc vurep (A. Niger).

Tlonyuenue sxcmpaxma KopHs aupa. Beicy-
LICHHBIA KOPEHb aWpa H3MeNIbYajd B IIOPOIIOK,
MOMeIaId B (GHIBTPOBAIBHBIN MAaKeT W NPOBOIMIN
9KCTPAKIIHIO B JabopaTopHOM anmapare CokcieTa.
OKCTpakiusi MPOBOJWIACE B TedeHHe 64 mpu
TEMIIepaType KUIECHUSI PacTBOPUTENS, B KAUueCTBE
pacTBopHTENs ObUT UCTIOIB30BaH 3TaHoI. [lomyden-
HBI DKCTPAKT KOPHS ampa CYIIMIN B CYIIMIBHOM
mkady npu 40 °C 10 MOCTOSHHON MaCCHI.
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Hzeomoenenue nokpvimus ¢ AaHMUMUKPOO-
HuIMU cgolicmamu. B MUCTUIIMPOBAaHHYIO BOAY
BBOJIWIIM KpaxMall, TJIUICPUH, YKCYC W MOTyYCHHBIH
skerpakT KA ¢ konnentparueit 0,5-3%. Mexanu-
YECKH MEPEeMEIINBATd HMCXOAHbIE KOMIIOHEHTHI
W HarpeBaJId TIOJyYEHHBI pacTBOp Ha BOASHOU
6ane nipu Temneparype 98 + 2 °C 5 munyr. [Tocie
HarpeBaHUsl PACTBOP pa3lUBAIM B CTECKJISIHHBIC
(OPMBI M CYIIHIH TUICHKH MTPY KOMHATHOMN TeMIIe-
paType B Te4eHne 3 CyTOK.

~
@
%
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Ha mepBom sTame sKcrieprMeHTa MPOBOIMIIN
WICCIIETOBAHMUS 110 BBIJEIICHUIO SKCTPAKTA U3 KOPHS
aupa M OLIEHKY ero aHTUMUKPOOHBIX CBOMCTB.
Ormpeaenenne aHTHMUKPOOHBIX CBOWCTB MaTepHa-
JIOB TIPOBOJAMJIM METOJOM JTUCKOB. AHTHMHUKPOO-
HYI0 aKTUBHOCTb OIEHMBAJIN I10 30HE ITOaBICHUS
TECT-KYJBTYD.

Bpems mHKYOHMpoBaHus coctapisuio 24 daca,
npu Temmepatype 36 °C. IlodydeHHbIE pe3ynbTaThl
npecTaBieHbl Ha (pucyHke 1).

Pucynok 1. Omnpenenenre aHTHMHKPOOHBIX CBOMCTB SKCTpPAaKTa KOPHSA ampa, 30HA MOIABICHUS 10 OTHONICHHIO
k mukpoopranu3mam: a) Candida albicans — cpennee 3nauenue 30HBI momaBneHust 5,8 mm; 6) Escherichia coli—
cpezHee 3HaueHUe 30HbI moaaBneHus 3,7 mM; B) Bacillus subtilis cpennee 3nauenue 30Hb1 mogaBneHus 3,6 M.

Figure 1. Determination of antimicrobial properties of calamus root extract, inhibition zone in relation to

microorganisms: a) Candida albicans has an average suppression zone of 5.8 mm; b) Escherichia coli has an average
suppression zone of 3.7 mm; c¢) Bacillus subtilis has an average suppression zone of 3.6 mm

Ha npencraBieHHOM pucyHKe | BHIHO, YTO
MaKCHMaJIbHAsl CPEHsS 30Ha TMojaBieHus (5,8 Mm)
y 9KCTpaKkTa KopHs ampa 1o otHomeHuro k Candida
albicans, mo ornomennro k Escherichia coli u
Bacillus subtilis cpenrsist 30Ha o1aBIIEHHS COCTa-
Buia 3,7 u 3,6 MM COOTBETCTBEHHO.

Ha cnenyromem »stane ObUIM TOJTYYEHBI
OUOIOJIMMEpHbBIE TUICHKA Ha OCHOBE Kpaxmaia,
KOHTpOJIbHBIE U ¢ 3KCTpakToM KA ¢ KOHIIeHTpa-
et 0,5-3% (pucynok 2).

K ~ 57 /%0 9%

PucyHok 2. BruononuMepHbIie IIIEHKH Ha OCHOBE Kpaxmalia
Figure 2. Starch-based biopolymer films

AHTUMUKPOOHYIO aKTHBHOCTH OLICHHBAJIH
BH3YaJIbHO TIO CTETIEHH PAa3BUTHS TECT-KYJIbTYP
OTHOCHTEJIFHO TOBEPXHOCTH KOHTPOJIBHBIX W MO-
IU(QULIMPOBAHHBIX MaTEPUAJIOB.
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I1pu BU3yaIbHOM OIEHKE TTOTyYEHHBIX TUICHOK
YCTaHORBJICHO, YTO C YBEJIMUYCHHEM KOHIeHTparmn KA,
IUICHKA CTaHOBHTCSI 0OJiee MHTCHCHUBHOTO JKEJITOrO
1[BETA, a TAKXKE Ha TIOBEPXHOCTH KOHTPOJIBHBIX 00pa3iioB
MPOUCXOIUT TIOCTENICHHBIM POCT OaKTEepHii U IPUOOB.
Ipu 3TOM Ha MOBEPXHOCTH 00PA3LIOB C AKCTpakToM KA
POCT TeCT-KYJIBTYP HE3HAUMTEIIBHBIH, JIMOO He HAOMIO-
naercst (pucyHok 3, 4, 5).

2 - 2

Pucynox 3. BHewHMii Bu/ TUIEHOK MHOKYJIMPOBaHHBIX
¢ Bacillus subtilis B reuenne 24-72 4: 1 — KOHTpOI®,
2 — menka cokcTpaktom KA 0,5%, 3 - muieHka
¢ akctpakToM KA 1%, 4 — rutenka ¢ akcrpakrom KA 3%

Figure 3. Appearance of films inoculated with Bacillus
subtilis for 24-72 hours: 1 — control, 2 — film with 0.5%
KA extract, 3 — film with 1% KA extract, 4 — film with
3% KA extract
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244 484 724 24u 484 724
Prcynok 4. BHEIIHHI BHJI IIEHOK HHOKYITHPOBAHHBIX Pucyrok 5. BHeIUHHH B IJICHOK MHOKYJIMPOBAHHBIX
¢ Candida albicans B reuenne 24-72 4: 1 — KOHTPOb, ¢ Escherichia coli B Teuenne 24-72 a: 1 — xoHTpoOID,
2— mneHka cokcrpaktoM KA 0,5%, 3 - rmrenka 2— mrenka cokcrpaktoM KA 0,5%, 3 - IuieHka
¢ okcrpakroM KA 1%, 4 — muienka ¢ sxerpakrom KA 3% ¢ akcTpakToM KA 1%, 4 — mienka ¢ sxcrpakrom KA 3%
Figure 4. Appearance of fl!ms inoculated with Candida Figure 5. Appearance of films inoculated with Escherichia
albicans for 24-72 hours: 1 control, 2 — film with coli for 24-72 hours: 1 — control, 2 — film with 0.5% KA
0.5% KA extract, 3 — film with 1% KA extract, 4 - film extract, 3 — film with 1% KA extract, 4 — film with 3%
with 3% KA extract KA extract%
i e a
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Pucynok 6. AHTUMUKpPOOHAsi aKTHBHOCTh 00pa3LoB MaTepHana ¢ KOHIeHTpauuei 3% SKCTpaKkTa KOpHS aupa B TeUeHHE
24 4: a) Candida albicans — cpennee 3nauenue 30ub1 mogasienus 0,57 mm; 6) Escherichia coli — cpennee 3nauenue 30Hb1
nogasienust 0,21 mm; B) Bacillus subtilis cpennee 3nauenune 30861 mogasnenus 0,48 mm

Figure 6. Antimicrobial activity of material samples with a concentration of 3% calamus root extract for 24 hours: a)
Candida albicans — the average value of the suppression zone is 0.57mm; b) Escherichia coli — the average value of the
suppression zone is 0.21mm; c¢) Bacillus subtilis — the average value of the suppression zone is 0.48mm

[IpoBeneHHBIC HCCIEAOBAHMS —IOKA3alIH,
YTO KOHTpPOJBHBIE 00pa3ipl Oe3 3kcrtpakrta KA
He 00JIaJaloT aHTUMHUKPOOHBIMH ~ CBONCTBAaMH;
TIOBBINICHHUE KOHIIEHTparmu 3KcTpakTa KA B marte-
puaJie MOBBIIAET €r0 aHTUMHUKPOOHBIE CBOWCTBA,
o0pa3ipl MaTepuana cC KoHIeHTpamuer 3% dKc-
TpakTa KA, nmokaszaam Hauy4iinyro aHTHMUKPOOHYIO
aKTHBHOCTb B TeueHHe 24 4 (PUCYHOK 6).

[Ipu BU3yanpHOI OIIEHKE YCTAHOBIIEHO, YTO

Ha TIOBEPXHOCTH KOHTPOJBHBIX 00pa3IoB MpPOUC- PucyHox 7. BHemHuWit BUA IUICHOK WHKYOHPOBAaHHBIX
XOJUT POCT OaKTEpHii, Ha MOBEPXHOCTH 00Pa3IOB ¢ Aspergillus niger B Teuensie 72 4 1 168 u: 1 — KOHTPOJILHBIH
c okcTpakToM KA pocT TecT-KynbTyp 3amemist- obpaser; 0e3 aHTMMUKpOOHOM Js100aBKM; 2— o6pasell
€TCsI, a TIPH MOBBIIICHAH KOHIICHTPAIIMU SKCTPAKTa C KOHIEHTpaIHell SKCTpaKTa KopHs aupa 0,5%; 3 —obpasent
KA 1o 3% pocra TecT-KynbTypbl He HAOIO1aeTCH, C KOHIEHTpaIuel SKCTpaKTa KopHst aupa 1%; 4 — obpasen
TO €CTh YKa3aHHbIE MOAUDHUIMPOBAHHBIE OOPA3IIBI C KOHTISHTPaIel JKCTpakTa KOpHS aupa 3%

MPOSIBIISIIOT OaKTEepUOCTaTUUECKUE U PyHTUCTATH- Figure 7. Appearance of films incubated with
qeCKHE CBOMNCTBA. Aspergillus niger for 72 hours and 168 hours: 1 —control

Ha (pucyske 7) npeacrasiensi hoto obpas- sample without antimicrobial additive; 2 — sample with

OB IICHOK HAKYGHpoBaHHEx A. Niger B TeueHme 0.5% calamus root extract concentration; 3 — sample
]712 w1168 4 youp Y with 1% calamus root extract concentration; 4 — sample

with 3% calamus root extract concentration
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Ha npencraBieHHOM pUCyHKE 7 BHUIHO, YTO
Ha MOBEPXHOCTH KOHTPOJIGHBIX 00pa3IoB MaTepH-
ajoB HaOJIOMaeTCss HanOoJiee WHTEHCUBHEIN POCT
TECT-KyJIbTYpbl. Y 00pa3lloB C KOHIEHTpaLUeH
skcTpakta KA 0,5 u 1% wunHTEeHCHBHOCTH pOCTa
TECT-KYJBTYPBI HIDKE 110 CPABHEHHIO C KOHTPOJIbHBIM
oOpasrom. Y o0Opasiia ¢ KOHIIGHTpaye SKCTpaKTa
KA 3% pocT TecT-KyJIbTyphbl Ha TIOBEPXHOCTH MOJHO-
CTBIO OTCYTCTBYeT depe3 72 waca. Uepes 168 gacos
y KOHTPOJIBHOTO 00pasiia 1 y 00pa3loB ¢ KOHICHTpa-
et sxcrpakta KA 0,5 u 1% nabmronaetcst nmomHoe
3apacTaHhe TIOBEPXHOCTU TECT-KYJIbTYpoOil, a'y 00-
pasiia MaTepHuaia ¢ KOHICHTpalmei skctpakta 3%
MOBEPXHOCTb 3apociia TecT-KyabpTypoit Ha 50-60%.

3akiouenue

HccnenoBanue nokazano, 4YTO MOIYYEHHBIN
9KCTPAKT KOPHS anpa MPOsIBISIET aHTUMHUKPOOHYIO
aKTHUBHOCTb, a TaKXkKe Ipujaer oOpas3laMm Ha oc-
HOBE Kpaxmana OakTepuocTathieckue M (QyHrH-
CTaTUYECKHUE CBOMCTBA. [laHHBIN SKCTPAKT OKa3aj

post@uestniR-vsuet.ru

MaKCHUMAaJIbHBIH aHTUMHKPOOHBIH 3(PQEKT Mo OT-
nomennto k Candida albicans co cpenneit 3oH0i
noxasiacHus 5,8 MM. lcmonb3oBaHHE 3KCTpakKTa
KOpHSI aupa B YIIAKOBOYHBIX MOKPBITHAX U3 MPH-
POJTHBIX MOJIMMEPOB C Pa3IMYHBIMUA KOHIICHTPAIIH-
amu 0,5%; 1%; 3% o0nagar0T aHTUMHUKPOOHOMH
AKTUBHOCTBIO 0 OTHOIICHUIO K TECT-KYJIbTYpaM
MUKpPOOpPraHu3MoB. [IpoBeieHHBIC KCIICPUMEHTHI
MOKa3aau CIIOCOOHOCTh MaTepualia ¢ KOHIEHTpa-
rueit 3% skcrpakta KA K IOIaBIeHUIO TeCT-KYIIBTYD
mukpoopraammos Candida albicans, Bacillus subtilis,
Escherichia coli. A Taxoke nanHbIit 0Opa3er| mposBILT
(yHTUCTaTUYECKUE CBOMCTBA IO OTHOIICHUIO
K Aspergillus niger B teuenue 72 4. B pe3ynbrare uc-
ClIeIOBaHUS OBUIO JIOKAa3aHO, YTO 3KCTPAKT KOPHSI
arpa B YIIAKOBOYHBIX IIOKPBITHAX Ha OCHOBE Kpax-
MaJjia MOXET OBITh FCTIONIH30BaH B KAYECTBE T00ABKU
JUTS CO3TIaHUS YTIAKOBOYHBIX MOKPBITHH, CIIOCOOHBIX
MNpoAJIMTG CPOK T'OJHOCTU INHIICBBIX IHNPOIAYKTOB
3a CUCT MOJIABJICHUS POCTa MUKPOOPTAHU3MOB.
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