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B OTHOLUEHUU KYJIbTYPbl PARAMECIUM CAUDATUM

Benuuxko B. II., Cemenosa E. @., Cmoiixo T. I'., HInuuxa A. H., Mouceeea H. .

Ilenzenckuit 2ocyoapcmeennsiii ynusepcumem, Ilensza, Poccus
E-mail: veliechko.v@mail.ru

IToxazaHa BO3MOXKHOCTb CPaBHUTEIBHOTO aHajn3a OWOJIOTMYECKOTrO JEHCTBHSA S(UPHBIX Macea pO3bl
KPBIMCKOM M po3bl Gonrapckoif, a Takxke 00pa3loB 3pEMOTELEBOTO Macia € TMOMOILIbI0 OHOTecTa Ha
TOKCHYHOCTb. B KadecTBe TecT-opraHm3Ma HCIOJIB30BaNaCh KyabTypa HHOYy3opuu Paramecium caudatum.
[Ipumenenne sKkcrpecc-MeToAa MPOJEMOHCTPUPOBAIO €TI0 BBICOKYIO MH(OPMATHBHOCTH, YyBCTBHTEIHHOCTD
W YHHBEPCAIFHOCTh B OTHOIIEHUH MAacell Pa3IMIHOTO IIPOUCXOXKICHHS.

Knrouesvie cnosa:. Paramecium caudatum, sdupHOE Macio, po30BO€ Macio, SPEMOTEHEeBOE Macio,
TOKCHYHOCTb.

BBEJIEHUE

Ha mpoTsbkeHMM MHOTHMX TBICSYENCTHH po3a A(PUPHOMACIUYHAS  SBISLIACH
UCTOYHHKOM TIONy4eHUS po30BOro 3¢dupHOro macna [1], omHAKo IUIaHTAIMOHHOE
KyIbTHBHpPOBaHHE ee He o0ecreynBaeT B HACTOSIIEe BpeMsl BCE BO3PACTAIOIINE
MOTPEOHOCTH B  CHIpbE, YTO 3HAYUTEILHO TOPMO3HT pa3BHTHE psfa oOTpaciei
MPOMBIIIUICHHOCTH. P030BO€ Macio M po3oBas BoJa NPUMEHSIOTCA B HaphIOMEpHO-
KOCMETHYECKOM, KOHIUTEPCKOM, MBUIOBAPEHHOM M JIMKEPOBOJOYHOM IIPOHU3BOJICTBAX.
Macio CinyKMT B KauecTBe KOppUraHTa (hapMaleBTHUYECKMX IPEHapaToB C IIJIbIO
yIIydiieHuss uX BKyca W 3amaxa. OHO oO0jamaeT yMepeHHBIM aHTHOaKTEepHaTbHBIM
(OakTepuoctaTHuecKuM) JeHcTBHEM. B HacTosiiee Bpemsl IOKa3aHa BO3MOXHOCTh
aJIbTEPHATUBHOIO TOJYYCHHS OMOTEXHOJOIMUYECKOTO «PO30BOro» 3(GUPHOI0 Macjia Ha
ocHoBe mmramMoB Eremothecium ashybyi Guilliermond 1935 u E. gossypii Kurtzman
1995, cxomgHoro mo coctaBy ¢ 3(HUPHBIM MaciIOM W3 CBEXHX IIBETKOB po3bl. Ero
OCHOBHBIMUA KOMIIOHEHTaMU SIBJISIFOTCS TePaHUOJ, P-(EHHIATaHON, a TakkKe HEpoJ,
[MUTPOHEIJION, HEpaib, repaHHans u apyrue coemunenus [2, 3]. B cBsBu ¢ stum
MIPEJICTABIISACTCS aKTyadbHBIM TIPOBEACHHE OWOTECTHPOBAaHUS 0Opa3loB pO30BOTO U
3PEMOTEIICBOI0 Macesl Pa3IuYHOrO IMPOUCXOXKICHUS IS CPABHUTEIBHOIO aHalu3a HMX
JeHCTBYSI HA OMOOOBEKTHI.

B kauecTBe TECT-KyNBTYpHl IOCTATOYHO YaCTO WCHOJB3YIOT OJHOKIETOYHBIX
uH(Yy30pUil Onarojaps TOMY, YTO OHHU SIBJISIFOTCSI HanOOJIee BBHICOKO OPraHu30BaHHBIMHU
MPOCTEHIIUMH, CITIOCOOHBIMU IPOSBIISATH PA3HOOOPA3HBIE SIPKO BBIPAKECHHBIC PEAKIIMH Ha
U3MEHEHUs BHeIIHen cpensl [4, 5]. Lenp HacTosmero uccaeaoBaHus — OUEHUTh BIUSHUE
Maces ¢ 3armaxoM po30BOIr0 HaIpaBICHUs Ha KU3HeCocoOHoCTh Paramecium caudatum s
JIMHAMHKE KYJIbTHBUPOBAHHMS.
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MATEPHAJIBI 1 METO/bI

Jlnsa mpoBeneHns OnorecTa ObllIa HCIOIB30BaHa KynbTypa P. caudatum, BeipameHHas
HA CEHHOM OTBape H Haxojsmiascs B (da3e CTAlMOHAPHOTO PaBHOBECHS.
HemocpeacTBeHHO mepes TeCTUpPOBaHUEM ObUIA MPUTOTOBJICHA pabodvasl KOHIICHTPAILUS
B3BecH KieTok (100 kieTok/mi).

OrieHKa TOKCHYIHOCTH Y(DUPHOTO Macja po3bl pa3IMIHOTO TTpoucxokaeHus (bonrapus,
KpeiM), a Takxke oOpa3loB 3pEMOTEIEBOTO Macjia IPOBOIUIACH METOJIOM CEpUNHBIX
pa3BEJICHHUNA C UCTIOIB30BAHUEM 96-TIEHKOBOTO IUIAHIIETa. B KaXMyto sieiKy ¢ ITOMOIITBIO
aBTOMATHYECKOTO Jo3aropa BHOCHIN 0,3 MII B3BeCH TECT-KyIbTyphl ¥ 0,1 MIT HCIIBITYeMOTO
o0pasina po30BOTO M 3PEMOTEIEBOr0 Macesd. beum uccnenoBansl 4 pa3BefeHUsT d3PUPHOTO
Maciia KPIMCKOTO ¥ 0ONrapCKOro MPOUCXOXKICHUS, a Takxke apemMoTerneBoro: 1:128 (7400;
7000 mxr/mi), 1:256 (3710; 3440 mxr/m), 1:512 (1860; 1720 mxr/mm), 1:1024 (930; 860
MKTI/MJI) COOTBETCTBEHHO. KOHEUHbIEe pa3Be/IcHUs ¥ KOHIICHTPAIIMK Macell B sideikax ObUin
cinenyrommMu: 1:512 (1860; 1720 mxr/m), 1:1024 (930; 860 mxr/mi), 1:2048 (460;
430 mxr/mi), 1:4096 (230; 210 MKr/mMja) COOTBETCTBEHHO. B KauecTBe KOHTPOJISA
WCTIONIB30BAITM YHCTYIO KYIBTYPY U KyJIbTYpy WH(Y30pHii ¢ 100aBIEHHEM PaCTBOPUTEIS B
COOTBETCTBYIOIIEM CEPUIHOM pa3BeleHHH. Peaknuio wH(Y30puidi HaOMIOmamM TOJ
crepeomukpockorioMm MCII-1 (OO0 «JIOMOy», Cankr-IletepOypr) HEmoOCpeICTBEHHO
Mocjie BHECCHHS HCIBITYEMOro o0pasma pasBeleHwi Macia, depe3 1, 3 u 24 wdaca.
JKuzHecrmocoOHOCT, MH(Y30pUH  ONMPENeNsuId METOJOM MPSMOTO TOJCYeTa MOTHOIINX
0co0el, BRIPaXKEHHOT'O B MIPOIICHTAX OT OOIIET0 KOJIUYECTBA.

PE3YJIbTATBI 1 OBCYKJIEHUE

KauecTBeHHBIH COCTaB KPHIMCKOI'O M OOJNTapcKOro pO30BBIX Macell CXOAEH, Tak JKe,
Kak M COCTaB 3pPEMOTELEBOr0 Macia B Pa3HBIX o00pasnax, HO KOJUYECTBEHHOE
COOTHOILICHHE X KOMIIOHEHTOB Pa3n4Ho (Tadi. 1).

Taoéanna 1
CooTHOLIEHHE KOMIIOHEHTOB I(PMPHBIX MaceJ Pa3IuYHOr0 MPOUCXO0KIEHH S

K Coneprxanne, %
OMITOHEHTHI

>UPHEX Mace PO30BBIE Macja 3pEMOTEIIEBBIC Maciia

KPBIMCKOC Oonrapckoe oOpaser No 1 obpa3zery Ne 2

(heHmwIITAaHON 81,5 3,5 6,2 14,0
HUTPOHEILION 3,5 27,0 2,53 5,8
HEPOI 2,7 8,5 0,87 —
TEPAHUOI 12,1 18,5 20,8 67,1
MOHOTEPIEHOJIBI - - 24,2 72,9

Jlyia onipenencHus pa3iuyuil B ACWCTBUN d(PUPHBIX Maces, MOJYyYSHHBIX U3 I[BETKOB
PO3bI KPBIMCKOW M OOJTapCcKoOM, a TakkKe U3 KYJbTYPAIbHON KUAKOCTH MHUKPOMHIIETA, C
Y4eTOM WX Ka4deCTBEHHOTO M KOJIWYECTBEHHOTO COCTaBa, OBLI TPOBENECH TEeCT Ha
TOKCUYHOCTh, OCHOBAHHBI Ha HAONIOICHUSIX 33 WU3MCHEHUSIMHU TOJBUKHOCTH KYJIbTYPHI
urdy3opuit P. caudatum. B xoae mpoBeIeHHOT0 SKCIIEPUMEHTa ObLJIO YCTAHOBIICHO, YTO
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UH(Y30pUHN BeCchMa YyBCTBHUTEIBHBI K KOMIIOHEHTAM HCCIIEAYeMbIX 3(HPHBIX Macenl: B
pasBemenmsx 1:128 wm  1:256 depe3 omaHy MHHYTY WH(QY30pHH CKaIUTHBAINCh
MPEUMYIIECTBEHHO Ha JHE, BUTAINCh MEMJICHHO W xaoTuyHo, Oomee 50,0 % ocobeit
norubany, a 4yepe3 yac Bce MH(DY30puH OKazaiuch MepTBbIMH (puc. 1, 2). IToBeneHue
kiaerok P.caudatum B pasBemenmsx »¢upHBIX Maced 1:256 po3Bl KPHIMCKOH
0onTapcKoil MaJIo OTJIMYAIIOCH OT MOBEACHUS TECT-00BEKTOB B pa3BeAcHuun 1:128.

[Tpu cpaBHEHNH MeX) Ty CO0OM pa3BeAcHUN FI(UPHOTO Maciia PO3bI KPEIMCKOW U PO3BI
0oNrapcKoil yCTaHOBJICHO, YTO 3PHUPHOE MAclO PO3bI KPBIMCKOI 0Ooliee TOKCHUYHO JIst
KYJIBTYpbl MH(Y30pHiA: MPOIEHT MOruOmmX HH(MY30pUid B pa3BeJICHHAX 3TOTO Macia To
MPOIIECTBUH OJTHOW MUHYTHI 3KCIICPUMEHTA OBLI BHINIE, YEM B Pa3BEACHUAX S(HUPHOTO
Macja po3bl 60ITapCcKoi.

B oOpasiax 3peMoTerieBoro maciia Bce 0coOM HMH(Y30pHUi MOCEC MEPBOH MUHYTHI
uccienoBanus norudanu. Passenenus macen 1:512 u 1:1024 okazanuce i KyJIbTyphl
nH(pY30puil MEHEEe TOKCHUYHBIMU: B TEUCHHE BCETO MEpPHOJIa MCCICAOBaHUS HH(DY30pUn
KOHIICHTPUPOBAINCh Ha [IHE, OTHENbHBIE KJIETKH, COXpaHssd HKHU3HECIIOCOOHOCTH,
MEJUICHHO JIBUTAJTUCH.

[TosrydeHHbIe HaHHBIE CPABHUTEIBHOTO aHAJM3a JICHCTBHS 00pa3IOB APEMOTEIIEBOTO
MacJia MO3BOJISTIOT 3aKITIOYUTh, YTO UX TOKCHYHOCTD s HHQpY30puii coctaBmger 100 % B
KOHIICHTpaIsX, peBbinaomux 860 Mkxr/mi. [Ipu 3ToM ToKcHUYecKoe AeicTBUE 00pasiia
Ne 2 Bo Bcex m3yuyaeMbIX pa3BelICHUSX OBUTO BBIPAXKEHO B OojbIned cterieHn. CXOIHBINA
XapakTep Ha JUHAMHUKY JXKHU3HECIIOCOOHOCTH TECT-KYJIbTYphl OKazanu 3(PHUPHOE Macio
po3bl KpeIMCcKOi m oOpazer; Ne 1 spemorenieBoro macmia. bonrapckoe po3oBoe macio u
oOpazery Ne 2 3pemMOTeneBOro Macia CyIECTBEHHO pa3linyajluCh IO TPOSBICHUIO CBOEH
OMOJIOTMYECKON aKTUBHOCTH B oOTHoueHMH P. caudatum: MeHblmee TOKCHYECKOE
JeiicTBrue d3QUPHOTO Maciia Po3bl OOJNTAPCKON MO CPABHEHHUIO C dPEMOTEIEBBIM MaclioM
00yCJIOBJIEHO Pa3IUINEM B XUMHUUECKOM COCTAaBE UCTIBITYEMBIX 00pa3IoB.

24 4aca |

3yaca ‘

1yac ‘

1 MunyTa

A 0 20 40 60 80 100 O 20 40 60 80 100 B

Puc. 1. BiusHue >QHUPHBIX Macel pPO3bl KPBIMCKOI'O MNPOUCXOXKICHHS (A) u
Oonrapckoro mpoucxoxkaeHus (b) Ha xu3HecmocoOHocTh Paramecium caudatum
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(xommuecTBO moOrHOMMX ocobeit, %) (KOHIEHTpalu Ha TpaduKke COOTBETCTBYIOT
KOHEYHBIM Pa3BEJCHUSIM M KOHIICHTPAIIUAM B sSUCiKax):
mm 1:512 (1860 MKr/min — cuHUl UBET), gy 1:1024 (930 MKI/MIT — KpacHBIN LIBET),
1:2048 (460 MKr/MIT — 3¢NEHBIN 1BET), 1:4096 (230 MKr/MII — QHOJICTOBEIH IIBET).

i

24vaca |

T T

3 yaca

THA ——————————————
[S——

1 MHHYTa | II———, —

A 0 20 40 60 80 100 0O 20 40 60 80 100p

Puc. 2. BausHue spemMoTeneBbIX Macen nepBoro oopasua (A) u Broporo oopasua (b)
Ha >KM3HECHOCOOHOCTH Paramecium caudatum (xommuecTBO mHOrMOIIKX ocobei, %)
(KOHIIEHTpalMu Ha TpadHKe COOTBETCTBYIOT KOHEYHBIM Pa3BEJCHUSAM M KOHIICHTPAIHIM
B siYeHKax):
mm 1:512 (1720 MKr/Mi1 — cUHUH 1BET), g 1:1024 (1024 MKT/MIT — KpacHBIH IBET),
1:2048 (460 MKr/mMIT — 3¢EHBIH 1BET), 1:4096 (210 MKr/M1 — QUONETOBBIH 1IBET).

3AKIIOYEHUE

1. Hccnaeagyembie o0pasibl 3peMOTEIICBOrO Macjia o0damaad 0o0jee BhIPAKCHHBIM
TokcruecknM 3ddekrom, yem 00pasibl Macen Po3bl KPBIMCKOTO W 0OJTapcKoro
HPOUCXOXKICHHUS.

2. DdupHOEe MacIo po3bl KPHIMCKOTO MPOUCXOKACHHUS OoJiee TOKCHYHO it Paramecium
caudatum, dyem o¢upHOE Maciaa pPoO3bl OONTapCKOrO0 MPOUCXOMKICHHUS, YTO
00YCIIOBIICHO Pa3INYMeM B XUMUYECKOM COCTaBE HCIBITYEMBIX 00pa3IoB.

3. Haumenbpmas TOKCHYHOCTH Ui MH(Y30pHH BBISBICHA Yy 3(QUPHOTO Macia pO3bI
oomrapckoi: 100 %-nast rubemp ocobeil WHPY30pHil dYepe3 Yac IKCHO3ZUIHUU
Ha0JII0Iaach MPU KOHIIEHTPALIUAX Macia, IpeBhIaimx 930 MKr/mit.

4. HauOonpmras TOKCHYHOCTH 3PEMOTEHEBOTO Maciia, BbI3BIBAIONIETO MIHOBEHHYIO
rubenb TecT-KyJabTyphl P. caudatum, ormeueHa B KOHIICHTPAIMSX, MPEBBIIIAMOIINX
860 MKr/™mII.
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TOXICITY OF ROSE OIL AND EREMOTHETIUM OIL REGARDING THE
CULTURE PARAMECIUM CAUDATUM

Velichko V. P, Semenova E. F., Stojko T. G., Spichka A. 1., Moiseeva l. Y.

Penza State University, Penza
E-mail: veliechko.v@mail.ru

For many millennia the rose attar is a valuable source of rose essential oil widely used
in the world today. Rose oil and rose water are used in perfumery and cosmetics,
confectionery, soap and alcoholic beverage industries. The oil serves as korriganta of
pharmaceuticals to improve their flavor and odor. It has mild antibacterial (bacteriostatic)
action. Rose oil regulates the adrenal glands, has antipyretic, anti-inflammatory, anti-
inflammatory, choleretic, hepatoprotective effect used in the treatment of stomatitis,
periodontal disease, skin and other diseases.

Currently, there is the possibility of an alternative produce of biotechnological "pink"
essential oil, based on strains of Eremothecium ashybyi Guilliermond 1935 and E.
gossypii Kurtzman 1995, similar in composition to the essential oil with fresh rose
flowers. Its main components are geraniol, B-phenyl ethanol, identified nerol, citronellol,
neral, geranial, and other compounds. Therefore, it seems urgent to conduct the biological
testing of samples of various origins and the comparative analysis of the actions of pink
and eremothecium oils on the bioobject.

The crop Paramecium caudatum was used to in order to perform the bioassay, it is
grown on hay broth and is in phase of stationary balance. A characteristic feature of
infusorium is relatively rapid variability, which allows them to adapt to the variety of
conditions. As soon as the archaeal adapt to environmental conditions, all of their vital
functions rebuilt, the speed, the rate of reproduction and the ability to absorb the food as
well as the shape and size of the body change. But if the environment does not change, the
properties of infusorium remain stable, it makes possible to use them as test objects.

According to the study the highest toxicity of infusorium is observed in samples of
eremothecium oil in concentrations of at least 860 mcg / mL, causing the instantaneous
death of the cells of the test organism. It should be noted that the essential oil of Crimean
rose shows more pronounced toxic effect than the Bulgarian rose essential oil, because it
has a high content of phenyl ethanol in its composition (81.5%). However, it should be
noted that the dynamics of infusorium death depending on the concentration of oil in the
samples (serial dilutions) was virtually identical for Crimean samples and samples number
1 obtained by biotechnological means.
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Thus, the methods used to estimate the toxicity of oils revealed differences in their
effects on the culture of P. caudatum, related to the qualitative and quantitative
composition of samples of different origin.

Keywords: Paramecium caudatum, essential oil, rose oil, eremothecium oil, toxity.
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