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B pabote mpencraBieHs! JaHHBIC O BIMSHAN (PEHONA H
(dopManblierua Ha CHUHTE3 MUTMEHTOB Yy JPO’OKeH poxa
Rhodotorula, a umenno: Rh. aurantiaca Y-1195, Rh. glutinis Y-
1335, Rh. rubra RA-10 u 6axrepuii Serratia marcescens MP-
141. Tlonmuas moteps murMeHTa y Oaktepuit Ser. marcescens
MP-141, ppoxxeir Rh. rubra RA-10, Rh. aurantiaca Y-1195,
Rh.  glutinis Y-1335 wHaOmopanack TpH  KOHICHTPAIHAX
(denomoB, uro Ha 25, 55,5, 25, 66,6 % HWKe YpOBHA TexX
KOHI[CHTpPAIUH, KOTOPbIe IIOJHOCTBIO OJIOKHPOBAIM  POCT
MHKpoopraHu3MoB. Kynerypa Rh. glutinis Y-1335 okazanach
HanboJjiee YyBCTBUTEIBHON K «(EHOIBHOMY» CTpPEcCcy M MUMena
HanOONbUINI KOHIEHTPALMOHHBII HMHTEpBal MEXIy MOTepeid
IIUIMEHTa U 3aepKKoi pocra. Dopmanbaeru] nposiBuil O4eHb
CHJIBHOE TOKCHYECKOE JCHCTBHE Ha JPOXCKH pona Rhodotorula
n OaxrepuaibHble KICTKH Ser. marcescens MP-141: poct n
o0pa3oBaHUE MUTMEHTA KyJIbTypaMH HE HAOMIOAAINCh JaKe MPpU
KOHLEHTpaUUsIX, KOTOpBIE COOTBETCTBYIOT [AK
(dopmManb/ieTia B BOJHBIX 00BEKTaX X03SCTBEHHO-ITHTHEBOTO
M KyJIbTYpHO-OBITOBOro BomomonbsoBarms (0,05 wr/mm’).
CriocoOHOCTh MHKpPOOPTaHM3MOB K IIOTE€PE NHUIMEHTa IpH
Pa3HBIX KOHLEHTPAIMAX (PEHOIOB MOXKET OBITh MCIIOIB30BaHA B
OUOMHIUKAIIMOHHBIX HCCIIEIOBAHUSIX.

Denon, popmanvoe2uo, nuemeHm, OpoiucIicU, bakmepuu,
buouHoOuKayusl.

deHomn €  OOHUMH 3 HAWOUTBIT  TIOMIMPEHHUX
3a0pyAHIOBAYIB, 1[0 HAJXO/ATh y TIOBEPXHEBI BOJU 31 CTOKAMH
mignpuemMcTB. CkugaHas GEHOIBHUX BOJ Y BOJONUMH i BOTOTOKH
pi3Ko ToTipmIye iX 3arajJpbHHUI CaHITApHWUH CTaH, M0 3aBIAE
HETaTUBHOTO BIUIMBY Ha JKMBI OpraHisMu. Y Bojax (eHOIn
MOXYTh BCTYNAaTH B peakiii KoHAeHcamii i mojimepu3aiii Ta
YTBOPIOBATH CKJIAHI TYMYCOIIOAi0H1 i 1HIIT CTIHKI 3'€ THAHHS.

denonBMmicHI CTiuHi BOJH YTBOPIOIOTHCS Ha
KOKCOXIMIYHHX 3aBOJax 3 BOJIOTH, sIKa BUAUISETHCS IIUXTOIO Ta
KOHJIGHCATy TapH, BHUTPAuYeHOI HA YIIOBIIOBAHHS XIMIYHUX
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KOMITOHEHTIB ra30loi0OHUX peuoBHH. Bosora, 110 MiCTUTBHCS B
IIMXTI, 1 MPOreHeTHYHA BOJIOTa, IO YTBOPIOETHCS B TMPOIECI
KOKCYBaHHSI, BUJTYYalOThCS 3 KAMEPH Pa30OM 13 KOKCIBHUM Ta30M.
[Tpu oxom0/pKEHHI ra3y BOJSHI Mapu Ta PEHOIU KOHCHCYIOThCS
[11,12].

Y cCTiYHMX BOAax MPOMHCIOBUX MIANPHUEMCTB BMICT
denonmie  Moxe mepeBmiryBaTH 510 r/mM’, (TpaHHYHO
noryctuma konneHtpauis (I'JIK) denony B mutHiii Boai Ta Boi
puorocrnonapchbkux BOOM cranoBuTh 1 mkr/am’) [1].
Han3BuyaitHo BHCOKI  KOHIEHTpamii (eHoly B CTOKax
KOKCOXiMiYHHX 3aBOIB — 10 20 1/aM° (cy4acHUH KOKCOXIMIYHHIA
3aBOJ] CKHUJA€ Y BOJOWMHU 1107100080 10 4—10 T denony [3]).
[lepeBuinenns mpupoaHoro GoHy 3a GEHOIOM MOXKE BKa3yBaTH
Ha 3HAYHE aHTPOIIOTeHHE 3a0pyIHEHHS BOJAHOTO cepeloBuIa. Y
3a0pyAHEHUX (EeHONIaMU MPUPOAHMX BOJAX BMICT IX MOXeE
JIOCSITATH JICCSATKH 1 HaBITh COTHI MIKporpaMiB B 1 JiiTpi.

Bopa, sixa 3a0pyanena ¢enonamu, HaOyBae 3a0apBIICHHS,
crierugpigHOro 3araxy KapOOJIKH, MMOKPUBAETHCS
(IIyOpECIICHTHOIO IUTIBKOIO, IO 3aBa)Ka€ MPUPOIHOMY Iepediry
OlosoriyHMX TpoueciB y rigpojoriuHoMy 00’exti. Ilpm
KOHIEHTpaii QeHony 75 Mr/aM’ TambMyeThcs —IPOLEC
010JIOTIYHOTO OYHWINIEHHS BOJAOWMHM, a Mpu KoHIeHTparisx 0,01—
0,1 mMr/nM’ y M'sci pub 3'SBIsS€ThCS HENpPUEMHHIT mpHcMak. B
pe3yibTaTi  XJOpPYBaHHS  BOJHM, SIKa  MICTHTh  (DEHOJH,
YTBOPIOIOTHCS CTiHKI 3'€qHAaHHSA XJIOP(EHONIB, HAMEHIII CIIiau
sxux (0,1 MKI/IM’) HAZAlOTh BOJi XapaKTEpPHMH HEMPHEMHHIA
npucMak i 3amnax [6]. TokcukonoriuHi gociikeHHsT (heHoTy Ta
HOro YMCeNpbHHUX MOXIAHUX MEepeBaKHO MPOBEICHI IJISi TOKCHKO-
TirieHiYHO1 XapakTepuctuku [ 13].

MexanizMy npoTHUMiKpoOHOi nii moxigHux deHomy
MPUCBSIUEH] OJIMHUYHI JTOCIIPKEHHSI, SIKi CTOCYIOTBCS ITEPEBAKHO
BIUIMBY TIpemapariB Ha OKWCHO-BiMHOBHI mporecu [9]. B
JTepaTypi He ONMMCAHUI XapaKTep BIUIMBY CHOJYK INi€l rpynu Ha
CHUHTE3 KPYIHHX KOMIIOHCHTIB KIIITHH, OUIKIB, HYKJICTHOBUX
kucnot. HemocraTHho BimomocTeidl mpo BIDMB (hEeHONIB Ha
eHepreTHYHN OOMiH y MIKpOOHMX KIIITHHAX Ta IHII TPOIecH
Metabomizmy. Crmig  BigMiTHTH, 110 (EHOT B3aEMOJIE 3
OUTKOBUMHU  KOMIIOHEHTaMH KJITHHH OakTepiil, MoOpyIIye
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MPOHUKHICTh  [MTOIUIA3MAaTU4YHOI ~ MEMOpaHM, a  BHXIJ
HU3bKOMOJIEKYJIIPHUX MPOJIYKTiB i3 UTOILIa3MHU
CYIPOBOJDKYETHCS MMPUTHIUCHHSAM SHEPreTHYHHX MPOIeciB [2].

[HIIOK0 KAHIEPOTEHHOK PEYOBHHOK € (hopMalbieris,
SKHH [IMPOKO 3aCTOCOBYETHCSI Y BUPOOHUITBI (MEAWIMHI,
MeTaJIyprii, MamuHOOY/IBEIbHIM, JEeTKii, XIMIY4HIA 1 JICOBIMH
MPOMHCIOBOCTI  Tommio).  [IpakTHYHO  BeCh  TOBapHUM
(dbopManblerii BUIIYCKAEThCS Y BHUIJISII BOJAHO-METAHOJbHUX
po3umHiB. Hal0inpioro momMpeHHss HaOyB MPOIYKT, IO
mictute 35-37 % Qopmanpaeriny i 6-11 % wmeranony -—
dopmanin. Moro mpoTuMikpoGHa fisi OSCHIOETCS THM, IO BiH
MPUEIHYETHCSI 10  aMiHOrpym  OIIKIB Ta  BHUKIMKae iX
nenarypaunito. dopmanbaerin 3HUILYE BCi BereTatuBHi (Gopmu
OakTepidl, y TOMy 4HCIi cropu (Ha BiJMiHY Bia (DEeHOIIB, sKi HE
CIIPUYHUHSOTH TAKOT'O BIUIMBY Ha CIIOPH MIKPOOpraHi3min) [4].

JocmipKkeHHs,, NpOBEACHI HaMM Ha OakTepisix Ta
JIPIKJDKAX, TOKa3alld, M0 CTPECOBI (PaKTOPH — BaXKKi MeTalld —
BIJIICPAIOTh 3HAYHY POJIb Y TOKCHYHIN ii Ha MIKPOOPIaHi3MH
[14, 10]. Y mnomepemHix poOoTax OyJIO BCTAHOBJCHO, IO
JOPDKIKOBI  KIITUHM — BTPAyalOTh  3[0aTHICTH ~ CHHTE3yBAaTH
KapOTHHOIMM 13 TEBHOTO KOHICHTPAI[IHOTO pIiBHS METAIB,
MIPUIOMY MK OJIOKYBaHHSM CHHTE3Y ITITMEHTY Ta 1HT10yBaHHSIM
POCTY MPOCTEKYETHCSI IEBHUN KOHIICHTPAIIHII IHTEPBAJI, SIKUH
3HAYHO Bapilo€ ISl TIEBHUX METaliB 1 KyabTyp [5]. OTpumani
pe3yibTaTH  CIOHYKaIM HAac MPOJOBKUTH JOCHIDKEHHS 1
BUBYHATH TaKOX BIUTMB (EHONy Ta (hopManbaeriay Ha CHHTE3
MIrMEHTY B JAPDKIKOBHX 1 OakTepialibHUX KiIiTHHAX. Takum
YHHOM, METOK poOOTH OyJ0 JOCTIIWUTH BIUTUB (PEHOIY Ta
dbopMasbIieriny Ha CHHTE3 MNTMEHTIB Yy JAPDKIKIB  POay
Rhodotorula ta Gaxrepiii pony Serratia.

Marepiajiu Ta MeTOAU TOCTiKEHHS
O0’ekTOM JIOCHIDKEHHS OyJaM TIrMEHTOCHHTE3yBalbHI
IpiKIKL pony Rhodotorula: Rh. aurantiaca Y-1195, Rh. glutinis
Y-1335 (mamaHi HaM i3 KOJEKIil My3eHHUX KyJIbTyp [HCTUTYTOM
MikpoOiomorii 1 Bipyconorii im. J[.K. 3abomorHoro HAH
VYxpainu), Rh. rubra RA-10 ta Oaxtepii Serratia marcescens
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MP-141 (namani IacturyTOoM KOJIOIMHOT XiMil 1 Ximil BOAM
iMm. A.B. lymancekoro HAH VYkpaiun).

VY  nmocnmimax BHUKOPUCTOBYBAIM KPHUCTAIIYHMN (eHoI
(C¢HsOH) Tta 40 %-uii poszuun ¢opmanbaeriny (CH,O) —
dopmanin. B posmiaBieHe TBepie IMOXHBHE CEPEIOBHILC
Cabypo (mnst apixmki) Ta MITA (nnst Gaktepiil) BHOCHIH Pi3HI
koHueHTparii dernony (50-1000 mr/am’) Ta dopmaniny (0,05—
0,9 Mr/av’).  KoHTponmeMm clyryBadu TIOXKHBHI  CepeioBHINA
Cabypo Ta MIIA 06e3 momaBanHs pedoBHH. [licisi 3acTuraHHs
CepelloBHINa Ha HHOTO CYIUIBHUM T'a30HOM 3aciBayu 18-ronuHHi
KOJICKLIHHI KyJnbTypu Mikpoopratizmi. LlinbHicTs cycnensii
cranoBmna 107 wi/min. IHKyOyBaHHS IIPOBOAMIM B TEPMOCTATI
npu temmeparypi 27-28 °C. O6mik pe3yiabTaTiB NPOBOAMIN Ha 3
no0y KynbTuByBaHHS. CrocTepiranu Bi3yalbHO, MOPIBHIOIOYN
JIOCHiAHI  3pa3kk 3 KOHTposieM. Brpara  31aTHOCTI
MIKpOOPraHi3MiB ~ yTBOPIOBATH  IIIMEHT  IpPU  IEBHUX
KOHIICHTpAI THIX PiBHSX KCEHOOIOTHKIB € no0pe
CIIOCTEPEKYyBAHOI O3HAKOI, TOMy MOK€ BUKOPHUCTOBYBAaTHCS B
OloiHAMKAIIIHHUX HocaipKeHHs X [7]. s po3paxyHKy pi3HHUII B
IHTEHCUBHOCTI KOJNbOpY (MK MJOCHITHMUMH 1 KOHTPOJHHUMHU
3paskamu) vamku [letpi 3 ApDKIKOBUMH Ta OakTepiaJbHUMHU
KoJoHisIMH  oTorpadyBasi, po3mimamm  Qororpadii  y
koMm'totepHy mporpamy  Adobe  Photoshop, Bu3Hauanmm
MOKa3HUKH KaHaliB KonbopoBoi mojeni (Lab), motim y nmporpami
CIEDE 2000 po3paxoByBaJIH Pi3HHUITIO B iIHTCHCHUBHOCTI KOJIBOPY
mirMeHTy [8].

PesynabTaTtn Ta iX 00roBOpeHHs

Kynwsrypa Ser. marcescens MP-141 mpomykye mirMeHT
MPOAWTIO3NH — OJHUH 13 JEKITBKOX BTOPUHHHX OakTepialibHUX
METa0oMITIB, IO MAalOTh HE3BUYAWHY CTPYKTYpy, B SKil
METOKCHOITTIPOTHHAN (hparmeHT BKITFOUCHHH y
TUTIPOMETHIIICHOBY CTpYKTYpy. [pixkmki poxy Rhodotorula
CHUHTE3YIOTh KapOoTHHOInHI mirmMeHtH (¢diToiH, ¢itodaroin,
HEHPOCTIOPUH, Y-KapOTHH, B-KapOoTWH, &-KapOTHH, TOPYJiH
TOIIO), cennu(igHOI0 O03HAKOIO SKHUX € HasgBHICTH Xpomodopa,
IO CKJIAaJa€ThCsl 13 HU3KM KOH IOTOBaHMX TOABIMHUX 3B’S3KiB,
KUTBKICTh SIKMX BH3HAauyae XxapakTep 3a0apBlICHHS IMirMEHTY.
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KinbkicHUH Ta sSKICHMH CKJaJ KapOTHHOIIIB BHU3HAYa€ BHJIOBY
MPUHANICKHICTh  JIPDK/DKIB, TPOTE MOXKE 3MIHIOBAaTHCS B
3aJIe)KHOCTI BiJI CKJIaly MTOKUBHOTO cepenoBuia [15].

IloBHa BTpara mirmeHty y Oaxtepiit Ser. marcescens MP-
141, npixmxkiB Rh. rubra RA-10, Rh. aurantiaca Y-1195, Rh.
glutinis Y-1335 cnocrepiraiacst npu KOHICHTpaLisX GeHOIy, 1110
Ha 25, 55,5, 25, 66,6 % BiAmoBiAHO HMXKYi 32 Ti KOHIICHTpAIIii,
SIKI TIOBHICTIO OJIOKYBAJIM PICT MIKpooprasi3mis (puc. 1, tadi. 1).

Tabmuns 1 — BrmuB eHONYy Ha MIrMEHTOCHHTE3YBaJbHY
30aTHICTh MPOKAPIOTUYHUX Ta €yKApIOTUUHUX KITITHH

Table 1 — Effect of phenol on the pigment-synthesizing
ability of the prokaryotic and eukaryotic cells

KonnenTpartis Serratia Rhodotorula Rh. . Rh.glutinis
(beHOJIy, marcescens rubra RA-10 aurantiaca Y-1335
e/’ MP-141 Y-1195
p* [ II** P | 11 P | I P | O
KonTposns ++
50 P+ |+ | | [ [ [ [
100 ++++ + o+ | | [ [ [
200 ++++ + e T A M T B i M
300 +++ + 4+ + | £ |+ | -
400 +++ + 4+ - | £ |+t | -
500 +++ + +4++ - +++ + || -
600 +++ - +4++ - +++ - -+ | -
800 -+ - -t - ++ - | | -
900 - - + - - - + -
1000 - - - - - - - -
[Mpumitka: * picr : ++++ — cyninbHui, +++ — noOpwmii, ++ —
MOMIpHUH, + — cnabkui, - — BIACYTHIH; ** MIrMEHTOYTBOPEHHS: ++++
— iHTeHcuBHe, +++ — noOpe, ++ — momipHe, + — ciabke, - — BiACYTHE,

+ — crocTepirajucs MrMeHTHI Ta 0€3MrMeHTHI KOJIOHIT

PesynpTatm  mociipkeHHs — BIUIMBY  (eHONy — Ha
OakTepiaNbHy KYyIbTYpY Ser. marcescens MP-141 moka3zanu
MIPUTHIYEHHS POCTY KYJBTYPH B CEPENOBUIINI NMPH KOHIICHTpPAIii
300 mMr/am’ deHonmy (crocTepiraBcsi TOMIpHUH PicT MrMEHTHHX
Ta OE3MIrMEHTHHX KOJIOHiH), TOBHICTIO picT iHTiOyBaBcs TpHU
KOHIICHTpAIlll TOKCUKAHTy B cepenoBuini 900 mr/mm’ (mpote
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CHUHTE3 IMPOJUIiO3UHY MOBHICTIO OJIOKYBAaBCS MPU KOHIEHTPAILIil

600 mr/mam’ peHomy).

Rh. glurinis Y-1335 'R'l glutinis Y-1338 ,"Jh flulmu Y-1335
T KOHTPOIS 750 mr/aw’ 00 ner/m’

Rh. rubraRA-10°  Rh A-10 RhrubraRA-101 BOR %léﬂrlle-[]JS
200 mriam* /e <00 mri/an’

Ner. Ser ‘i Rh. aurantiaca Y-1195
M1 o 500 mr/an*
- Konrpous.

B r

Pucynok 1 — BrumB ¢eHony Ha MIrMEeHTOCHHTE3YBAIbHY
3IaTHICTh MIKpPOOpPTaHi3MiB: A — BIJTMB KOHIEHTPALIHHOTO Py
(50, 100, 300, 400 mr/aM’) (eHONy HA HIrMEHTOCHHTE3yBAIbHY
3natHicTh Rh. rubra RA-10; b — BB KOHIIGHTpAIIHHOTO sy
(50-400 Mr/am’) deHoTy Ha MIrMEHTOCHHTE3YBAIbHY 3aTHICTH
Rh. glutinis Y-1335; B — Bmus konnenTparii genoiy (50, 100,
500, 800 mr/nM’) Ha CHHTE3 MIrMEHTY KOIOHisMH GakTepiii Ser.
marcescens MP-141; T — Brms denony (500 mr/am’) Ha
MIrMEHTOCHHTE3YBAIBHY 3JaTHICTh APLKIKIB Rh. aurantiaca Y-
1195.

Figure 1 — Effect of phenol on the ability to synthesis of
the pigment to microorganisms: A — Effect of concentration
series (50, 100, 300, 400 mg/dm’®) phenol on the ability to
synthesis of the pigment to RA. rubra RA-10; B — Effect of
concentration series (50-400 mg/dm®) phenol on the ability to
synthesis of the pigment to RA. glutinis Y-1335 ; B — Effect
concentrations of phenol (50, 100, 500, 800 mg/dm3) on the
synthesis of the pigment colonies of bacteria Ser. marcescens
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MP-141; D — Effect of phenol (500 mg/dm’) on the ability of
yeast to synthesis of the pigment to RA. aurantiaca Y-1195.

PisHums B IHTEHCHMBHOCTI KOJNBOPY IMNCMEHTY MiXK
nocmimom 1 koHtposieM (dE) 3pocrama 3 migBUIIEHHAM
KOHIIEHTpaIii (eHOoay B CEpPeNOBMINI Ta 1HOAI  JEIIO0
3MeHInyBajaca Ha 6 1 9 noOy KyJbTUBYBaHHS MiKpOOPraHi3MiB
(y 3B’sI3Ky 3 IOHOBJICHHSIM CHHTE3y HirMeHTy) (puc. 2).

225 |
. T _IT
& 205 !
= 1~ +
g . 185 L _l_ -
= 16,5 'I’ 4_.?
[ b
O ’ /$ >
% S 145 p ’,f' —Serratia marcescens MP-141
=se] /’l’
2 \; 12.5 ,;’ Rhodotorula rubia RA-1
g 5 105 -
= om . e
RIS - /’i;' ====Rhodotorula aurgntiaca 1-1195
m é 8.5 ¥/
= = 6,5 /’ = = Rhodotorula glutfnis 1-1335
E 4.5 4
& 50 100 200 300 400 500 600 800 900 1000

Kornenrpamis deHoy, Mr/am’®

Pucynok 2 — OuiHka pi3HMII B 1HTEHCHBHOCTI KOJBOPY
MITMEHTY KOJIOHI MIiKpOOpraHizMiB 3a Jiii «()eHOIBHOT0» CTPeCcy
Figure 2 — The estimation of the pigment’s color intensity
of difference colonies of microorganisms in the «phenolicy stress

Tak, npu KoHueHrtpamii 50 mr/aMm°  deHoIy BiaMiuaBcs
CYHIUTFHUHM PICT MrMEHTOBAaHUX KOJIOHIA (K 1 B KOHTPOII)
Ser. marcescens MP-141, dE cknapgana 6,3+0,02 ym. ox. Ilpu
koHIenTpauii 600 i 800 wmr/am’ deHomy Komomii Oymam
6esmirmentHi, ToMy dE mopisatoBana 20,1£1,0 Ta 20,9+0,7 ym.
0J1., BIJITIOBITHO.

Hpixmxi  Rh. rubra RA-10 mnounmHamM TOCTYIIOBO
pearyBaTH BTpPaTOIO KapOTHHOIMIB MPH KOHIEHTparii (heHory
50 mr/nMm’  (cmocTepiraBcst  CyIimbHHE  picT  HOMipHO
nirMeHToBaHuX KoJioHii), dE ckmanana 8,6+0,01 ym. ox. [loHe
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NPUMTUHEHHS  CHHTE3y WirMeHty Oyjo  BiMiYeHE TIpU
koHnentpauii 400 wmr/mM’  denonmy (dE  mopiBHioBana
17,0£0,09 ym. ozm.). Picr OGmnokyBaBcs mpu KOHLEHTpamil
1000 mr/am’ perony.

VY npikmkiB Rh. aurantiaca Y-1195 3a yMOB nprCyTHOCTI
B cepenoBumii  Cabypo  ¢QeHoOmiB  TakoXk  3HMKYBAIACs
MIrMEHTOCUHTE3yBalbHA  aKTHBHICTh.  [IpW  KOHIGHTpaIl
100 mr/nv’  denomy OyB  3apeecTpOBAHHIl CYLiIBHHHA picT
MOMIpHO mirMeHToBaHuX KouyioHiit (dE Oyma 9,2+0,04 ym. on.).
KonuenTpauiitanii psg 300-500 mr/am’ ¢eHomy CHpHIMHHB
MOMIPHHH PICT MOJIOYHMX T MIrMEHTOBAHUX KOJIOHIH Ha YalIKax
Ilerpi (dE BapiroBana Bix 14,5+0,6 mo 17,5+0,1 ym. oxm.).
Be3nirMenTHI KOJIOHIT pociu mpu KoHIEHTpauisx ¢enory 600 i
800 mr/am’ (dE nopiBaroBana 19,9+0,04 Ta 21,2+0,3 ym. ox.,
BIJIMIOBITHO).

Hpixmxi  Rh.  glutinis Y-1335 BusBWIHCS HaHOUIBII
YyTJIUBUMH 10 BTPaTH HIrMEHTY 3a YMOB IPHCYTHOCTI B
cepenosuini deromy. Ilpu konumenrtpamisx 300-900 wmr/am’
(deHoONy CHHTE3 MIrMeHTy MOBHICTIO OsokyBaBcst (dE Oyna B
mexax Big 17,4+0,02 no 21,2+1,0 yMm. 071.), mpoTe PICT MOYNHAB
inribyBarics nume 3a KoHeHtpauii 900 Mr/aM’ (eHomy, AKuit
ITOBHICTIO GIIOKYBABCSI B IPUCYTHOCTI B cepenoBuii 1000 mMr/am’
¢denomy.

PesynpTaTti mociipkeHHs BIUIMBY (opMalibaeriay Ha picT
Ta CHHTE3 TIrMeHTy Oakrtepiit Ser. marcescens MP-141 Tta
IPUKIDKIB  pony Rhodotorula mokasanu, 100 HaBITh IPH
KOHIIeHTpallii ¢popmanbaeriay 0,05 mr/am> (sxa Bigmosigae I'JIK
dopmanbierity B BOJOWMAax TOCHOAAPCHKO-IUTHOTO  Ta
KYJIbTYpHO-TIOOYTOBOTO  BOMOKOpHCTYBaHHA [1]) pocty Ta
CHUHTE3Y MIrMEHTY HE CIIOCTEPiraiocs.

OTxe, OTpHUMaHi pe3yabTaTH 110710 BTpaTH
MIrMEHTOCHHTE3YBAIBHOI 3/IaTHOCTI MIKpOOpraHi3MiB 3a il
KOHIICHTPAIIIHHOTO psity (heHOTy CIIOHYKAOTh HAC MPOJOBKHTH
JIOCHIJDKEHHS 3 METOI0 BUKOPUCTaHHS OakTepiil Ser. marcescens
MP-141 Ta npixmkiB poxy Rhodotorula B OioiHAWKAIIITHAX
JOCIIDKECHHAX.
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BUCHOBKHU

1. Kynbrypa Rh. glutinis Y-1335 BusBuiacs HaliO1IbIII
YYTIUBOIO JI0 «(pEeHONbHOro» crpecy (mpu KoHmeHtpamii 300
Mr/amM’  (eHoly CHHTe3 MirMeHTy Ha 3 o0y MOBHICTIO
1Hri0yBaBCs) Ta Maya HaWOUTBIIUI KOHICHTpAIIHHUN 1HTEpBaI
MDK BTpPaTOK IrMEHTY Ta 3aTpUMKOK pocty (66,6 %),
BHACIIJIOK 90T ii MOYKHA PEKOMEHIyBaTH sl O101HAUKAIIITHAX
JIOCIII/PKEHB 32 YMOB 3a0py/THEHHSI cepeIOBHINA ()SHOIOM.

2. [ToBHa BTpaTa mirMeHTy y OakTepiii Ser. marcescens
MP-141 ta pmpixkmxiB Rh. aurantiaca Y-1195 i Rhodotorula
rubra RA-10 cmnocrepiranacs mpu KOHIIEHTpalisx (eHoury, 1o
Ha 25, 25, 55,5 % BIAMNOBIAHO HMXKYI 3a TI KOHLEHTpAIi, sKi
MOBHICTIO OJIOKYBAJIM PiCT MIKPOOPTaHi3MiB.

3. PesynbpTat po3paxyHKiB pi3HHLI B iHTEHCHBHOCTI
KOJIbOPY MITMEHTY MiXK JIOCHIJTHUMHU Ta KOHTPOJIBHUMH 3pa3kaMu
MIKpOOpPraHi3MiB IOKa3aJid, 1[0 3 MiJABUIICHHIM KOHIICHTpPALil
¢denomy 3pocrana pi3HULS B IHTEHCHBHOCTI KOJBOPY MIrMEHTY
(dE). [ns mirMeHTHUX KojoHid Ser. marcescens MP-141 dE
Oyma 6,3 yM. oja., i1 MICMECHTOBAaHUX JPLKIDKIB POAY
Rhodotorula — y wmexax Bim 4,8 mo 8,6 ym. ox. Jus
0e3nmirMeHTHUX KoJloHil Ser. marcescens MP-141 dE BapiroBana
Bim 20,1 mo 20,9 ym. ox. Jlms Oe3mirMeHTHHX JPiKIKOBHX
kiituH dE 3mintoBanacs B intepsani 17,0-19,9 ym. ox.

4. dopmanberiy mpu kouuenTpamisx 0,05-0,9 mr/am’
TTOBHICTIO TIPUTHIYYBAB PICT 1 CHHTE3 MIrMEHTY Ser. marcescens
MP-141 Ta apismkie poxy Rhodotorula.
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The wusage of the pigment-synthesizing bacteria as
bioindicators is a new and promising tendency. Visual
observation of the change of the pigment brightness under the
influence of heavy metals (HM) and other xenobiotics may serve
as objective bioindicator of the environment pollution. Thus,
researches of the bacteria that we carried out aroused our interest
to the research of the xenobiotics influence on the pigment-
synthesizing ability of the yeast. In the literature accessible for us
is mentioned only the fact that yeast have the ability to sorb HM,
and there is little information about the ability to change the
pigment color in HM and other xenobiotics presence in the
medium. As is known, exceeding of the phenol and
formaldehyde concentrations in nature has an adverse effect on
the ecological state of the environment, which may lead to the
malfunction of physiological and biochemical processes taking
place in living organisms.

Phenol is one of the most common contaminants released
to surface water from wastewater enterprises. The discharge of
phenolic waters in ponds and water courses sharply deteriorate
their General sanitary condition that adversely affect in living
organisms. Other carcinogenic substance is formaldehyde, which
is widely used in production. Its antimicrobial action is due to the
fact that it is attached to amino groups of proteins and causes
their denaturation. Therefore, the aim of our work was to
investigate the effect of phenol and formaldehyde in the
synthesis of pigment in microorganisms with a view to their use
in bioindication researches.

The object of the research was pigment-synthesizing yeast
Rhodotorula genus and bacteria Serratia marcescens MP-141.
Solid nutrient medium Sabouraud was prepared on the base of
the water with certain phenol and formaldehyde concentrations.
Nutrient medium Sabouraud without substances was used as a
control. When Sabouraud set congeal, 18-days cultures was
seeded by solid lawn on it (0,2 ml per one Petri dish).
Suspension density was 10’/ml. Yeasts incubated in the
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thermostat under the temperature 27-28 °C. Results were
calculated on the 3¢ days of the cultivation. Visual observation
and comparison of the experimental samples with the control was
carried out. For the calculation of the color intensity difference
between experimental and control samples, the Petri dishes with
yeasts colonies were photographed, photos were loaded in the
program Adobe Photoshop, indexes of the color model channels
(Lab), and then the difference of the pigment color intensity was
calculated in the program CIEDE 2000.

This article represents data on the influence of phenol and
formaldehyde in the synthesis of pigments in the yeast of the
genus Rhodotorula, namely Rh. aurantiaca Y-1195, Rh. glutinis
Y-1335, Rh. rubra RA-10 and bacteria Ser. marcescens MP-
141.The results of the research showed that the yeast
Rhodotorula genus and bacteria Ser. marcescens MP-141 react on
certain phenol and formaldehyde concentrations’ presence in the
medium by the loss of pigment and by the growth delay. A
complete loss of pigment in bacteria Ser. marcescens MP-141,
yeast Rh. rubra RA-10, Rh. aurantiaca Y-1195, Rh. glutinis Y-
1335 was observed at concentrations of phenols, 25, 55,5, 25,
66,6 % below those concentrations that completely blocked the
growth of microorganisms. The culture of RhA. glutinis Y-1335
was most sensitive to «phenolic» stress and had the highest
concentration interval between the pigment loss and growth
retardation. Formaldehyde showed a very strong toxic effect on
the yeast of the genus Rhodotorula and bacterial cells Ser.
marcescens MP-141: growth and pigment formation in cultures
wasn’t observed even in concentrations that correspond to the
maximum allowable concentrations of formaldehyde in water
objects drinking and cultural-domestic water use (0,05
mg/dm’).The ability of microorganisms to loss the pigment in
different concentrations of phenols can be used in bioindication
researches.



