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Xpion FT-IR ywo ™) perétny g avryukpofroxig ikavotntos tov Melissa officinalis L.
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Avaoctocdkn E.1, Zovuromoviov I'.2, [Maradnuntpiov K.2, Tapavtiing I1.1, IToAvciov M.1
kot Tookaiidoov E.2

1Epyaotipio Xnueiog, T'eviko Tunua, Iewmoviko Havemotiuio AOnvav, lepa Odog 75, 11855,
AOnva, EALdoo

2Epyoatipio I'aloxrokouiog, Tunuo Emotiuns xaa Teyvoloyiag Tpopiuwv, ['ewmoviio
Haovemotiuio AOnpvav, lepa Odog 75, 11855, AOnva, EALGdo

Or mepodovtikég madnoelg kot 1 0dovTiky TePNOOVO Vol KOWEG TOALTOPUYOVTIKES
SloTapayés g avOpOTIVIG GTOUATIKNG KOIAOTNTOAG KOl GUVOEOVTOL GUESO UE TV OVATTLE
g 000vTIKNng mAdkac. H televtaio amotedeiton and v &v yével pkpoPlokn yAwpida Tov
OTOUATOG, 1 OTOl0 GLUCCMPEVETAL OTIG EMUPAVEIEG TOV OOVIIMV KOl &ivor 1 Kvplo outiol
KOTOOTPOPNG TOVGC. ApKeTol avTIONTTIKOL TOPAYOVIES YPNCLLOTOOVVIOL EVPEWS YO TNV
avaoTOAN TNG Paktnplakng avtng avantuéng. Eviodtolg, autég ot ovaieg £xovv kdmoleg opég
avTiDeTeC EMATOCEIC TPOKAADVTAG VOUTIEG EUETOVC, KO SIAPPOIEC. LTV TOPOVGH UEAETT,
EKYLMOUATO TOV PUTOV HEAIGGOY0pTOL (Melissa officinalis L.) kou kpdkov (Crocus sativus
L.) eréyyOnkav g gv SLVALEL PUGIKOTL OVTILIKPOPBLOKOT TOPAYOVTEG. XTO PUTE EPAPUOCTIKE
Stodoyikn ekyOAon pe meTpedaikd abépa, e&avio, dtabviadépa ko pebavorn. Ola ta
eKyvAiopata e€etdotTnray Evoavit twv Str. gordonii LMG 14518T, Str. mutans LMG 14558T,
Str. oralis LMG 14532T, Str. salivarius LMG 11489T, Str. sanguinis DSM 20068, Str.
sobrinus LMG 14641T pe ™ pébodo odidyvong oto ayoap (well diffusion assay). Ta
ekyuiiopata pe Swubviaifépo kot peBavoln kot Tov 000 QLTOV TOPOVLGIOGAV TNV
vynAdtepn  Poktnploktévo  dpdcmn  Evavit dAwv  tev  Poxtmpiov mov  eEeTdotnKav,
aKoAovOobEVA OO TO EKYVAICUATO TOL TETPEANTKOD lb€pa Kot Tov e&aviov. TN GLVEXELD,
EQUPUOOTNKE QaGHOTOoKOTI0 VTEPLOpoL e petaoynuoticpd Fourier (FT-IR) mpokeyuévov
va a&oroynBobv ot aAlayég oTo SOUIKA GLGTATIKA TV KOTTAp®V Str. mutans, Str. oralis Kot
Str. sobrinus Votepa and endOoT TOVg pe To peBavorikd exyvAiopa Kot Tov dvo eutdv. Ta
oaocpoto IR tov Pakmmpiov mepiéyovv TAnpogopieg yio T oOGTACN TOV KLTTOPLKOD
TOLYMOUOTOG KO TNG KLTTAPIKNG HEPPPEvNS (0TpDOT GOGPOMTISI®MV, TEXTIOOYAVKAVES, KOt
MITOTOALGUKYAPITES), KOl TOL KVLTTApPOTAdcUaTog (AMmapd o&éa, TpmTeives, moAGaKyaPITES,
Kol VOukAEIvikG o&éa). H avdivon Tov Kupiov cuVICTOG®V NG S0TEPTG TAPAYDYOV TV
QOCUAT®V  OTOKOAVYE JPOPOTOCEL UETOED TOV EMMACHEVOV pHe To  uebavolikd
EKYVAICHOTO  KVTTAPOV TOV OTIPERTOKOKK®V Kot Tov pdptupa. Ot dweopéc mov
TopoTNPHONKAY NTOV CNUOVTIKEG 0 OAEC TIC YOPOKTNPLOTIKEG TEPLOYEG TOV PAGLOTOC, TOV
0101V 01 ATOPPOPNGEIS GLGYETILOVTAL UE TO TAPAUTAV® PLOSOUIKE GLUGTOTIKA.

AgEeaig KAewdd: putikd exyvAicpata; avipuikpoflokn wavdmra; FT-IR
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Antimicrobial activity of Melissa officinalis L. and Crocus sativus L. against oral
pathogens. Detection of cellular structural changes by FT-IR.

Anastasaki E.i, Zoumpopoulou G.2, Papadimitriou K., Tarantilis P.i, Polissiou M.i and
Tsakalidou E.2

iLaboratory of Chemistry, Department of Science, Agricultural University of Athens, 75 lera
Odos Street, 11855, Athens, Greece

2Laboratory of Dairy Research, Department of Food Science and Technology, Agricultural
University of Athens, 75 lera Odos Street, 11855, Athens, Greece

Periodontal diseases and dental caries are common oral disorders in human population with a
multifactorial etiology closely related with the development of dental plaque. The latter is
composed of native oral microbiota and accumulated on teeth surfaces. Several antiseptic
agents are used widely to inhibit bacterial growth. However, these substances have adverse
effects. In the current study, Melissa officinalis L. and Crocus sativus L. extracts were tested
as potential natural antimicrobial agents. Plants were subjected to sequential extraction with
petroleum ether, hexane, diethyl ether and methanol. All extracts were tested against Str.
gordonii LMG 14518T, Str. mutans LMG 14558T, Str. oralis LMG 14532T, Str. Salivarius
LMG 11489T, Str. sanguinis DSM 20068 and Str. sobrinus LMG 14641T by the well
diffusion assay. Diethyl ether and methanol extracts of both plants induced the highest
bactericidal effect against all tested bacteria, followed by petroleum ether and hexane extracts.
Fourier transform infrared spectroscopy (FT-IR) was applied in order to evaluate the changes
in the cellular composition of Str. mutans, Str. oralis and Str. sobrinus cells after their
exposure to methanolic extracts of both plants. IR spectra of bacteria reflect the biochemical
composition of the cell wall and membrane (phospholipid biolayer, peptidoglycan, and
lipopolysaccharides), and the cellular cytoplasm (fatty acids, proteins, polysaccharides, and
nucleic acids). Principal component analysis of the second derivative transformed spectra
revealed structural changes among cells treated with the extracts or the control sample. The
significant differences were observed in characteristic spectral regions correlated to the above
cellular structural components.

Keywords: plant extracts; amtimicrobial activity; FT-IR

|29



