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BIL/IUB ETAHOJY HA JJUXAHHS | ®OTOCHHTE3
EUGLENA GRACILIS

Memoro pofioms © fUSUEHIA GRINEY eManOT) Ka waidkicms gomocirmesy, duxa-
Ha i picm Euglena gracilis. Memodu, {{laudricmn pocmy Kyamypn etzhayain
Kosyempayic rimus, amencusnicing qhomociimez) popaioaVein 3 Kitekicni
CRIMIIATENCHIZD YIGOPeHiR O, @ iHMencuanicnh (MOXANRR — 20 ROSTHHAHIAM Do
wUHHO2D KUCKIO, 3ViKy Kouyenmpayii O, euznauany 3a donoMo2010 JaKpUmoze nid-
mtoens erekmpody Krapra, quje#mu.éuicmh dromocunmentiinol mpanodopwayi’
EHEPSTT ORI T @EALMUNON SfeRMESHO20 KETHmoanso auxody damacicmen 2,
EHAMTONN Imercraricin sodviboranol divopecyery il xaopoghine wa guavarmowempd
XE-PAM (Walz, Hivewyuna). Penvasmanma. Picm gvaemyvpn E. gracilis npw oceimaenni
FHawHo cronosdac mican dodasanna TO0 M emanony, npu ghary empusd 3pocd-
T WEUARTCHTE IEWHOS0M0 QUXAHNA, 4 Ilmencianicmy domocunmezy ahimiveaiacs
wodeivil, Memanon we auxaukas cymmesy tuin. Bucnosku. Enioaut cnupm ederne-
Ho acusivioenbes E. gracilis, axa EvIsmusVemses Ha calmal, o CYRposodyVembes
ARHLGEQLEERY OMOCHHMETY I MPUCKOPIE RAKOINNEHIR OI0Mact KVThi o,

Kawuwoai caroea: Euglena gracilis, gamocunmes, Quxannii, emanod,
EAPEAOETRHG RVOPeceNE XTopagding,

EykapioTnuna JukryTikosa Mikporogopicte Euglena gracilis nobpe pocrte B
UIMPOKOMY AianasoHi sHadeds pH 1 Temneparypi, 4 Tako® NPHCTOCOBAHA 10 BH-
MHRAHHA B AHaepoOHWY yMmorax. [lefl opraHiaM npoaykye y 3HAUHHX KiTEKOCTAX
DIONOrYHO AKTHBHI CHOINYKH 1 TOMY MA€ NEPCHeKTHBY I8 BHEKOPHCTAHHA B Ol0-
Texuonorii. Knituau E. gracilis HakonHYyIOThE NPoTEiHH, MOTIHCHACHYSH] HHPHI
KHCJIOTH, ITAPAMITIOH — NOMIYKPHI 3 IMYHOCTHMY/TIOBATEHHMH 1 IMYHOIIPOTEKTOP-
HUMH BIACTHBOCTAMHE, NONEPEIHHKH TETPATEPISHOILIE, KAPOTHHOILIB, BITAMIHIB
A, CiE[3.4,14].

E. gracilis moxke pocTH aprorTpo@HO 33 paxyHokr (OTOCHHTERY, 3 BHKOPHC-
TanuaM CO, AK €THHOTO JUKEpena ByTaeiio. B TeMpaBi CTHMYIALISA poCTy MiKpo-
BOJOPOCTI :iEiﬁE'.iHE'—I}fL‘TI:-{JH BHKOPHCTAHHSAM PI3HOMAHITHHX OPTaHIMHHX PEYOBHH,
FOKPEMA STAHOITY, AKHIT HEIO WIBHIKO YTHAIZVETHCA, JTATHICTS €T MIKPOBOIOPOCTI
IHTEHCHBHO POCTH Y NPHCYTHOCTI €TAHOMY BIAPIZHAE Ti BiA IHIUKX (hoTOCHHTE3Y-
BATLHHX MikpoopradiaMie [2], OcHosHHMH MeTaboMIYHHMH eieKTaMH eTaHoay €
MIJIBHILEHHA PIBHA THXAHHA, IHMOYBAHHA TIKOMITHYHOTD PO3LIEIUICHHSA TIIHKOH,
CTHMYJIALIS TIIOKOHEOTeHe3Y Ta CHHTeS napaminony [3, 8, 12]. Bae 3a nekineka
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XBHJIHH Tic/Is BHCCCHHA €TaHOIY V alanToBady 10 TEMPABH KYIBTYPY L. gracilis
HIBH/IKICTE MITOXOH/IPIATEHOTO JAMXAHHA 11 KNITHH 3HAa4HO 3poctae [5]. 3a Gioxi-
MIYHHMH NOKa3HHKAMH MITOXOHApIon £, gracilis 3aiiMac npoMizkHe H0N0KeHHS
M aepoOHHMH Ta aHacpOOHHMH MITOXOHIPIAMH, 3aBIAKH YoMy EBHIH Euglena
AJANTYIOTLCH 10 WHPOKOID AIalasoHy KOHUEHTPALIA KHCHIO 1 30aTH] ICHYBaTH 34
anaepoOHuX yMos [7, 9].

MeTabonism erasony B MiToxoHapioni 1 uurosom £. gracilis sindysaeTbes 3a
yuacTi yHikaneHux HAJL — ankoronsaeriaporexas, Ta BACOKOAKTHBHHX AJIbAeril-
aerigporenas [13, 15]. byno nokasano, wo ogasaHHg eTAHOTY 40 CYCIEH31T KINITHH
E. gracilis, forocHnTeTHyHHi anapar SKkux cQopMOBAHHE ¥ NPHCYTHOCTI CRITIA,
NPH3BOAUTE 10 CTHMYIALIT POCTY KYIETYPH | HAKONMHYEHHA DI010TTHHO AKTHBHHX
pedorsni [3, 4]. 3a HagBHOCTI B KYALTYPAILHOMY CEpeIOBHIL, AJANITOBAHOI 10
TeMpaBH £, gracilis, eK30TeHHHX [Kepen BYIIEHK, TAKHX AK €TaHoM, IMoKo3a,
CYKLIHHAT Ta iH., CBITIO3ANEKHHI PO3BUTOK XJIOPOIUIACTIB, CHHTES Xaopodiny i
miniaie raneMyetsed [8, 10]. Le apume ginome ax karaboniTha penpecia diorenesy
dorocuuternanoro anapatry [1, 11]. YUn suknukae nogasanms eraHony 10 asrorpod-
HOT KYIETYPH NpHrHideHHA GOTOCHHTE3Y | AKTHRAIIIKD AUXAHHA, 10 TENEPITHBOTO
yacy He BH3HaueHo. ToMy MeTow naHoi poboTi GyI0 BUBYEHHSA BIUIHBY €K30TEH-
HOrO eTaHOIY Ha IHTEHCHBHICTE TEMHOBOIC AHXaHHA | oTocHHTE3Y asToTpodHOi
KyneTypu L. gracilis.

Marepiaan i MmeToan

Kyvnisrypy Mikposogopocti £, gracilis var. bacillaris supowmysany agrorpodwo
NPOTATOM I1HeCTH Ji0 y conboBoMy noaHBHOMY cepeaosumi (Cramer and Myers,
1952) Ge3 nepeMiyBaHHA Ta aepauii 3a inTencusrocti citaa 100 Memonb M2 ¢!
Ta Temneparypu 20°C no konuentpanii ~ 10°kmitua/M, HIBHAKICTE POCTY KyIBTY-
PH OLIHIOBAIH 33 KOHLEHTPALICKY KIITHH METOIOM MiapaxyHKy B kamepi [opacea.
Ha cromy 100y amiKBOTH CYCTIEH31i pO3IIsSIH Ha 3 BapIaHTH: aBTOTPORHII KOHTP-
onb (BapianT «Kontpons»), Bapiantu 3 100 MM metanonom (Bapiant «t+Met») Ta
100 MM eranonom (BapianT «+ETw) Ta inkyoyeaad nporarom 100, Temuose no-
IITHHAHHA Ta CBITI03ANEXHE BH/ILUICHHA KHCHIO BHMIPIOBAIH 34 IONOMOTOK CKOH-
CTpyHOBAHONO HAMM KOMIT IOTEPH30BAHOTO Noisporpada, oCHAIEHOND SNCKTPOAOM
Knapka Ta TepMOCTATORAHHM BOJAHHM KOXYXOM. 3paiz0K oceiTioBanH 5 B critno-
JHOAHOI aMiiow BLioro ceitaa (esitiosa temneparypa 4100 K). s nocnixen-
HA IHTEHCHBHOCTI (IOTOCHHTE3Y BH3IHAYAIH INBH/IKICTh BHAIICHHA KHCHIO 3a HacH-
yyuoi iHTeHcHBHOCT] caiTaa (5300 MMk M7-¢') 3 NONPABKOKY HA TEMHOBE [IH-
xauud. [lapanensHo, 119 OIIHKH 3MIH IHTEHCHBHOCTI POTOCHHTETHYHOT O ENIEKTPO-
HHOTD TPaHCNOPTY BHKOpHCTOBYBanH quiyopumetp XE-PAM (Walz, Himeuunna).
B ocHORI MeTOmY NEHNTE MPAMAA 3R'I30K M pisHeM QuyopecueHii xaopodiny
B cknani otocueremu 2 (OC 2) 1 BIAHOBIEHICTIO NEPEHHHOTO XIHOHOBOTO AKLIEN-
topa ®C 2—=0Q,, i, BUNOBIARO, 3BOPOTHIH 38" 430K 13 saarnicTio PC 2 1o enexrpo-
HHOTO TpaHCNopTy. KIiTHHH ananTyoTees 10 KUIEKICHOTO | AKICHOTO CKIaay 1iko-
4Oro CBiTAa (MIHIMAIBEHA HACHYYIOYA IHTEHCHBHICTE CBITNA) npoTaroM 15 X8, npu
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LBOMY AKTHBHICTE MEXaHismis QoToXiMIMHOIO nepersoperns 1a Hedoroximiynoi
AMCHMAauii cBiTnoBOT eHeprii cTabinizyeThea | umyopecienilis Xnopodiny BHXOIHTE
Ha crauionapuuii pisens, F. [oTiM BMHKACTECA HACHUYIOUMIT Clanax CBITIA, Nij
vac Aii Akoro npakTHyHe Bl neHTpH OC 2 BIIHOBIOKTECA | (hIyOpecenIia 3poc-
TAE 10 MAKCHMAIBHOTO PIBHA B a1aNTOBAHOMY 10 CBITIA cTani — F' . B uill Touw
e(peRTHBHICTE (POTOXIMIYHHX NEPETROPEHE, TODTO EAEKTPOHHOID TPAHCIIOPTY, HA-
OnHacTheA 10 Hyna. Binnocue nonowennsa pisnie F 1 F’ xapaxrepusye edexrns-
HHil KBanTOBHH BUXin ©C 2, @ = (F -F)/F° [6].

Pesvaprarn gocaitmens 1a ix odrosopenns

Micas inkybawil 3pa3kiB KyAsTYPH NMPOTATOM 00K Ge3 nepeMimyBaHHS
KOHUEHTpaLis KucHwo B eyenensii kinitun E. gracilis seranosiosanacs wa pisui,
AKHH BHIHAYARCH CTIIBBIJTHOIISHHAM IHTEHCHBHOCTEH (hoTOCHHTETHYHOTO BW/ILICHHA
KHCHH) 1 HOTO NOTTIMHAHHA B NPOLEC] KITTHHHOTO auxanqs (puc. 1), 3a asrorpodmoro
KYITBTHBYBAHHA KOHIEHTPAallis KHCHIO BCTAHOBAOBanacs Ha piBHi 290 mrM.
Y OpHCYTHOCTI €TAHONY PIBHOBAKHA KOHIIEHTPALIA KHCHIO SHHGKYBATACH BIABIHL, 110
MOAE CRITYHTH AK NP0 NPHrHIYeHHS (OTOCHHTESY, TaK | NP0 3HAYHY CTHMYTALLI0
nuxaHuA. Jns nopieHaHHA OY10 NOCTIIKEHO BIUIHE METAHOIY, K CITHPTY, LIO 3a
TTEPATYPHHMH JaHAMH HE € cHeKTHBHHM cyDCeTpaTOM IHXAHHA. Y MPHCYTHOCTI
METAHOITY PIBHOBAKHA KOHUEHTPaWif KHCHIO HE 3MIHIOBANACH.
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Puc. 1. Pirnopana konieaTpania kucuiwo B cyenensii £, gracilis,
IHKYDOBAHHX NPOTATOM 100K ¥ TIPHCY THOCTI METHI0BOTO TA ETHIOBOTD CIIHPTIR

Fig. 1. Equilibrium oxygen concentrations in E. gracilis cell suspension incubated
for one day in the presence of methyl and ethyl aleohols

TakHuM YHHOM, NPH TOTaBAHH] T0CTILKYBAHHX JLKEPE BYIICHK) IHTCHCHRHOCTI
AHXAHHA Ta {IJGTD CHHTC3Y IMIHKBLITHCA HﬂpiBHHHD 3 ROHTPOIIEHHM, EETDT]JDEI}I-[HM
papiapToMm. OOHIBA NPOLECH JOCTOBIPHO CTUMYMIOBANKCS eTanonom. Hailidinsia
CTHMYMALA JHXAHHA, Maiike B 3 pa3u NMOPIBHAHO 3 KOHTPOJEM, COCTepiranacs
¥ KAITHH, iHKyOOBaHHX 3 eTaHoaoM (puc. 2). Meradon cyTreBo He CTHMYIIOBAB
nuxanusa knitHe E. gracilis, nopiBHAHO 3 KOHTPONEM.

155N 20760558, Minpofiniosis | Glomexnoioeis. 3014, A8 3. C. 49-56 —— 51



B Mokpocwon, OLE. Moabmys, 0K, 3eaovaphora

0.8
0,6
0.4
-
0 - r T
+E1

HoHTpons +Met

IHTEHCHBHICTE AMEIHHA,
MEMOAE O, roa " - MK kA

Pue. 2. Inrencuenicts quxanns E. gracilis v npucytiocTi
METILIOBOID Ti eTII0BOID CHHPTiB

Fig. 2. Respiration rate of E. gracilis in the presence of methyl and ethyl aleohols

[HTEHCHBHICTE CBITIO3AICKHOTO BHIAIICHHA KHCHIO, 3 MONMPABKOK HA piBeHb
TEMHOBOTO JHXAHIIs, 3MIHIOBANACA Y BYWUYHX MEAKAX, HIK HTCHCHBHICTL AHXaHHA

(puc. 3, A).
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Puc. 3. InTencuBricTs cRiTI03AICHHOTO BHALTEHHA KUCHIO (A) T3 edexTHBRMI
kpanTopnii puxin @C 2 (P ) (B) ¥ svasrypi kiaitan E. gracilis B npucyrnocri
METHIDBOID TA ETHAOBOLO CHUPTIE

Fig. 3. Light-dependent oxyvgen evolution activity and effective PSII quantum vield (d
in E. gracilis cell culture in the presence of methyl and ethyl alcohols
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Obuasa pKepeia BY IS0 CTHMYTHOBAIH (POTOCHHTETHYHE BHAUICHHA KHCHIO,
MpHYOMY HAHOIEI EupakeHHM 1eii edext OVR y BApIaHT] 3 JOJABAHHAM E€THIO-
Boro cnupry. Takuii edext moke OyTH 3yMOBISHHH HAKOITHYEHHAM B KIITHHAX 10-
noBHOTO CyDeTpary dortocHuTesy — CO,,

CrenndiuHIMM TOKa3HHEOM ti.ll}fHKrl.liUH}'BHHHll HOTOCHHTETHHHOTO ENIEKTPOH-
TPAHCTIOPTHOTO JAHIKOTA, HI CBITIO3AEHHE BHIIJIEHHA KHCHIO, € eieKTHBHHI
kBaHTOBHI Buxig PC 2, akuil B HAIUMX J0CHgax JOCTOBIPHO 30UIbIIyBaBea y 2
Paz B MPHCYTHOCTI eranony (puc. 3, B). Meranon He BIUVTHBAR HA 11EH NOKAIHHE,
MeH BupazKeHHi BIVTHE €TAHOMY HA IIBH/KICTE BHIMEHHA KHCHIO HA CBITAL, No-
piBIlHIID 3 ¢PSII’ MOHC 6}-"['1»! BFhiﬂﬂIICIlﬂﬁ OIHOYACHHM NMOTNTHHAHHAM KMCHIO B IH-
HIHX TPOLecax, Cepel AKX HaHOIBII 3HAMHMIM € (DOTOTHXAHHA.

Kynerusysanus £, gracilis na cBiTal ¥ IPHCYTHOCTI @TAHONY CYTTEBO CTHMY-
moe 11 picT MopiBHAHO 3 aBTOTpOodHOW KYIRTYpOO (prc. 4.). Tlo JocarHeHHIO ce-
PEIHHH eKCTIOHeHLTIHOT (hain pOCTY, KOHLEHTPALLA KITTHH MikcoTpodHoT KynsTy-
W BIKeE TIEPERHIIYRAA 3HAYSHHA KOHTPOIRHOI B 5 pasie.
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Puc. 4. Ederr eTanony na picr kvawrypu E. gracilis
¥ MOPiBNANNT 3 KONTPOIEM

Fig. 4. Effect of ethanol on growth of E. gracilis culture
compared with control

Takum unnom, E. gracilis, Axka KyNLTHBYETHCH HA CBITI, eieKTHBHO BHROPHC-
TOBYE €THIOBHIT CIHPT AK KEPEN0 BYITICHK) T €HEpril, W0 CYNpPOBOIKYETRCH
AKTHBALIEI (POTOCHHTE3Y Ta NPHCKOPIOE HAKOMHYCHHS DIOMACH KyJIBTYPH.

JloaBanHA eTaHony 10 aBToTpodHOT KYIETYpH £, gracilis 3HaMHO cTHMYIOE i
pict. Jobosa nkybauis v npucyrHocti 100 MM erunoBoro cnupry Ha ceitil npui-
BOMHTE [0 TIABHIEHHA IHTEHCHRHOCTI TEMHORBOIO JHXAHHA B 3 PasH Ta NBOKPATHOT
axtuBanii dorocurTezy. [lpH upoMy BMICT KHCHIO CYTTEBO 3HIKYETRCA 1 310I0M
AOCATAE MIHIMAIEHOTD 3HAYCHHA, 1[0 3YMOB/IIOE MEPeXLI KyALTYPH 10 aHaepobHOTo
icHyBaHHA. AxTHBauia hotocunTtesy y £ gracilis 3a npHCYTHOCTI €TAHOMY MOWME
OyTH BHKJTMEAHA MABHILCHOID BHYTPILIHEOKTITHHHOW KoHuenTpauiewy CO, BHa-
CALI0K 3HAMHOT IHTEHCH(IKALIT THXAHHA. _
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EFFECT OF ETHANOL ON RESPIRATION AND PHOTOSYNTHESIS
OF EUGLENA GRACILIS

Summary

The aim of the present work was to study the effect of ethanol on the rates of
photosynthesis and respiration, and productivity of Euglena gracilis. Methods. The
growth rate of culture was determined by cell concentration. Dark respiration and
net photosynthesis were measured by O, concentration changes with a Clark-type
electrode. Photosynthesis efficiency was also determined as effective quantum
yield of PSII with Xe-PAM fluorometer (Walz, Germany). Results. Addition of
100 mM ethanol significantly stimulated the growth of light-adapted E. gracilis.
At the same time, respiration rate tripled and light-dependent oxygen evolution
rate doubled. Methanol caused no significant changes. Conclusions. Cultivated on
the light E. gracilis effectively assimilated ethyl alcohol, that was accompanied by
photosynthesis activation and culture biomass accumulation.

Key words : Euglena gracilis, photosynthesis, respiration, ethanol, variable
chlorophyll fluorescence.
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BJIHAHHE DTAHOIA HA JILIXAHHUE H @OTOCHHTE3
EUGLENA GRACILIS

Pedepar

Ieab1o paboTel ABIAETCA M3YUCHHE BAMSHHA 3TAHOIA HA CKOPOCTH (DOTOCHHTE-
134, TBIXAHHA W POCT MUKpoBotopocin Euglena gracilis. Metoasl. CropocTs pocTa
KYJIBTYPbl ONpPeAeisyii 1o konuedTpaunn kierok. Hurencusnocers gorocunresa
paccUMTHIRATH N0 BBIAEAeHHI0 (), IPH OCBENIEHHH KIIETOK, 4 HHTEHCHBHOCTE JIRIXA-
HHA — 110 MOMIOUEHHIO PACTBOPHMOID KHCN0poaa B TeMuore. M3mMenenus koHueH-
Tpaiin (), onpefenann ¢ NoMOLILK 3aKPRITOrO NJaTHHOBOTO enekTpoaa Knapka.
DipfekTHrHocTs (hoTOCHHTETHYECKOH TPAHCDOPMALNH YHEPIMH OLEHMBAIH 110
BENHUMHE MPPEKTHBHOIO KBAHTOROTO BRIXO/A (POTOCHCTEMBI 2, H3IMEPAN HHTEHCHB-
HOCTE MOAYIHPOBAHHOI (ryopecuenunn xaopodunna Ha Gnyvopumerpe XE-PAM
{Walz, l'epmanus). Pesyabrarsl. Poct kyaeryphl E. gracilis Ha CBETY 3HAYHTEILHO
cTHMyNHpoBanca nocne aobasnenns 100 Mum stanona, npu 3ToM Brpoe BospacTana

54 —— [5SN 2076-0658. Minpofiawndn | Glomeckoicels, 2004, M 3. C. 4056



BIUTHE ETAHOTY HA JHEAHHA | @OTOCHHTES EUGLENA GRACILIS

HHTCHCHBHOCTE TEMHOBOID ALIXAHWH, 8 HHTCHCHBHOCT L LI}G'I'GGMLE'I'IHH. YBCIH4YHBa-
nack BAROe. MeTaHo He BRIIBIBAIT CVILECTBEHHBIX HIMEHEHHIT. BRIBOALL DTHIOBLI
crupt sdipexruBuo accumunupyercs E. gracilis, KoTopas Ky/IbTHBHPYETCH HA CBETY,
YTO CONPOBOKIACTCA AKTHRAIINEH (POTOCHHTE3A H YCKOPAST HAKOTIIEHHE GHOMACCH
EVIETYPOH.

Knwueswe cnosa: Euglena gracilis, horocunres, apxanne, 3TaHol, Bi-
pHabensHas gryopecienima xaopoduina.
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