191
— Ilumanns 6ioinouxayii ma exonoeii. 2018. Bun. 23, Ne | —

DOl https://doi.org/10.26661/2312-2056/2018-23/1-15
YK 582.282.23:547.992:549.28
JETOKCHUKAIIMHA JIII TYMATY HATPIIO HA
KAPOTUHBMICHI APIXK/KI-IHAUKATOPHU B
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Bupueno BrumB Baxkkmx wmertamiB [ (Kympym) Tta II (Kamwmiii,
XpoMm) kimacy HeOe3leKd Ha KIITHHA KapOTHHOCHHTE3yBalbHUX
IPDKIDKIB-IHANKATOPiB  CyMICHO 3 TYMIHOBUMH KHCIIOTAMH B
noxuBHOMY cepenoBuili CaOypo. BusiBieHO neTOKCHKALiiHY Iif0
rymaty Harpito Ha J>KHUTTERISUIBHICTD Ta YTBOPEHHS IIrMEHTIB
npixmkamu Rhodotorula aurantiaca Y—1193 B mprCyTHOCTI BaXKHX
MeTaniB. 3a koHuenTpanii 5 mr/am® Cré* Ges rymiHoBuX KucioT GyB
BiIMiueHUI crabKuil picT Ayke OPIOHMX Ta HAMMIBOPO30PHX KOJIOHIH
IPIXKKIB, IPOTE B MPUCYTHOCTI TyMATiB 3a Ti€l caMOi KOHIEHTpaIii
HoHiB XpoMy criocTepiraBcsi picT MOMIPHO MIMEHTOBAaHUX KOJOHIN
Rh. aurantiaca  Y-1193. Ilpu  mnoBTOpHOMY  mepeciBaHHi
Rh. aurantiaca Y—1193 3 BigHOBIEGHHM CHHTE30M IIICMEHTIB Ha
cepenosuiie CaOypo 3 KOHIEHTpaliiHuM psaoM HouiB Kaamito (B
npucyTHoCTi/6e3 rymaty Hatpio) croctepiraiy miIBHIIEHHS TIOPOTY
BIDKUBAHHS KYJbTYPH.
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CydacHi BIiIOMOCTI WIOAO TPHPOIU Ta BIACTUBOCTEH
rymiHoBuX pedoBuH (I'P), ocobmmBo iX MmiHHOI CKJIamoOBOi —
ryminoBux kuciot (I'K), mocute mmupoko BimoOpaxkeHi B
pi3HOMaHITHUX mKepenax iHpopmauii [3, 8]. Bimomo, mo I'P
MPUIMAaOTh y9acTh Y HOpMalli3amii CTaHy arpoeKOCHCTEM Ta €
MoaudikaropamMu  ¢iToTrokcmuHol  mii  mectmmmmiB  [2].
MikpoopraHizMu-HapTOAECTPYKTOpU 3AaTHI BHKOPHCTOBYBATH
I'P B sxocti mkepen Byrieuto Ta asory [4]. P aktuBHO
3aCTOCOBYIOTh Yy CIJTBCBKOMY TOCHOJApCTBI, POCIWHHUIITBI,
TBapUHHMIITBI, MEIUIUHI Ta IHIIUX Taly3sAX HApPOJHOTO
rocniofapctBa. B octanHi poku B YKpaiHi Ta 3a KOpJAOHOM Bce
OimpIa yBara TOPUAUIAETBCS AOCTIKEHHSIM Imoxo naii [P nHa
KIIITHHU MiKpPOOPTaHi3MiB Pi3HUX TaKCOHOMIYHUX TPYII, OCKIIEKH
JO  TemepillHpbOro  4Yacy  HEJOCTaTHbO  BHUBUCHHM €
netokcukamiianii epext [P (y mpucyTHOCTI HOHIB BaKKHUX
MmertaniB) Ha ocranHix [1]. TIpoBemeHi momepeaHi AOCITIHKEHHS
Ha KapOTWHOCUHTE3YBAJbHHUX APDLKIKAX MOKA3alH, IO iX MOXKHA
BUKOPUCTOBYBaTH Juisi OloiHAWMKanii craHy 3a0pyQHEHHS
noBkims [S]. Tomy MeToro poboTH OyIIo TOCHTITUTH BILTUB HOHIB
BRXKMX METaliB Ha IKUTTEMISUIBHICTD  KapOTHHBMICHHX
JpiXIKiB-IHAMKATOpiB Y mpucyTHOCTI ['K.

Marepiajam Ta METOAU AOCTIIKEHHSA

O0’exkTOM  JIOCTi/DKEHHST Oy  KapOTHHOCHHTE3YyBaJIbHI
npixmki  Rhodotorula aurantiaca Y-1193, mamani Ham i3
KOJeKINiI My3eHHHX KynbTyp IHCTHTYTOM MIiKpOOiomorii i
Bipycosorii im. /1. K. 3a6onornoro HAH VYxkpainu.

Teepae noxuBHe cepenopuiie Cabypo roTyBajid Ha OCHOBI
BOJIM 3 NMEBHUM BMicTOM cojieid BM (y mepepaxyHKy Ha KaTiOH).
Coni, sxi BukopucroByBamn B gociimkeHHsx: Cu(NOa)s,
K2Cr;07, CdCl,. KonTpomem cayryBaio MOKHBHE CEPEIOBHUIIE
Calypo 6e3 nonaBanus coseld. [licis 3acTUranHs cepeloBUIIA Ha
HBOT'O CYLUIBHMM Ta30HOM 3aciBaiu 18-roguHHY KONEKLiHHY
KynbsTypy apixmwki (0,2 cm® Ha 1-y wamky Ilerpi). ILlinbHicTs
cycrensii cranoBuna 107 ki/cm®. IHKyOyBaHHS TPOBOAWIM B
TepMoctaTi 3a Temmeparypu 27-28°C. Ha 3-t0 go0y
KYJIbTUBYBaHHS MIPOBOTAITH 001K pe3yibTaTIB.
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[lirMeHTOCHHTE3yBalbHy AaKTUBHICTh BH3HAYald Bi3yaJbHO,
MTOPIBHIOIOYH JOCIITHI 3pa3Ku 3 KOHTPOJIEM.

Jns po3paxyHKy pi3HHINI B IHTEHCHBHOCTI KOJBOPY MIiXK
JOCHITHUMU 1 KOHTPOJBHUMH 3pa3kaMu dYamku lletpi 3
IPUKIDKOBUMHE  KONOHisiMH  (hoTorpadyBanmm,  po3MillyBain
dotorpadii y rpadiunmii penakrop Adobe Photoshop, Busnauanu
NOKa3HUKH KaHaJB KoJIb0poBoi Moseni (Lab), morim y mporpami
CIEDE 2000 po3paxoByBajy Pi3HHLIO B IHTEHCUBHOCTI KOJIBOPY
nirmentie  (JE) [6]. dE pospaxoByBamm MiX IOCITiIHUMH
3paskamu Ta kKoHTposem 6e3 ['K.

JAns  npurotyBaHHS ~ BOAHOI  BHUTSKKH 13 TOpQy
BUKOPHCTOBYBalM TMepeximHuid Topd, 1m0 BigiOpaHwii 3
Marmmancekoro ypounma Kocrominschkoro paitony PiBHEHCHKOI
obmacti. Topd mnoapiOHIOBanuM A0 po3MipiB MpHOTU3HO | MM,
mpocitoBany yepe3 cuto Ta (pacyBanu pazom 3 NaOH B maketu 3
HETKAaHHOTO TirpockomigHoro watepiany. o 1 xr Topdy
monasamu 50 rNaOH. TIlaker minbHO 3aB’s3yBamu. s
OTPUMaHHsI MaTOYHOTO PO3YMHY TAaKET MOMIIANd B €MHICTh 13
BOJIOIPOBIJTHOIO KHIT TYEHOI0 BOJIOIO, sIKa OyJia OXOJIO/DKEHA JI0
temneparypu 70-80 °C (cniBBiAHOIIEHHS BHXiJHOTO Martepiaity
no pimmaM 1:20-1:25). Pinuny nepemimyBanu mpotsirom 10—
15 xB nUIAXOM BiPKUMaHHS TAKETy /10 TOSBU IMHA KOPUIHEBOTO
KOJIbOPY, TOTIM €MHICTh IHIUIBHO 3aKpUBAIM Ta 3alaproBad
OpoTATOM 2—3 TOJ, 3HOBY PETEJbHO IEpeMilllyBajll PiIUHY B
€MHOCTI, TIaKeT BUTATYBAJIHM 3 EMHOCTI Ta PETENBHO BiDKUMAIIH.
Hapani po3nmmuBanu oTpuMaHy piIMHY B KOJOM MICTKICTIO IIO
250 cm® [7]. CHiBBigHOIIEHHS IIOKHMBHOTO CEPENOBMINA IO
BOJIHOT BUTSDKKH 13 TOpdy Oyio 9:1.

Pe3yabTaTH Ta iX 00roBOpeHHs

Ecenmianeai (Kynpym, XpoM) Ta HeeceHIialbHI MeTalln
(Kapmiii)  mposBUIM ~ TOKCHMYHY  Ail0 Ha  picT Ta
MIrMEHTOYTBOPEHHS JIPUKIDKIB. 3 TIJABHUIEHHSIM KOHIICHTpAIIil
METaJliB Pi3HHUISL B IHTCHCHBHOCTI KOJbOpY mirMeHTiB (dE) mix
KOHTpOJIEM Ta JOCTIAHMMH 3pa3kamu 30inmbprryBanacs. IIpore 3a
xoHuenTpamii 25-50 mr/am® Cu?* y nocnmianux 3paskax sik 3 I'K,
Tak 1 0e3 HHX, CIIOCTEpIraBCsS CYIUIBHUN pICT I1HTCHCHBHO
MIrMEHTOBaHMX KOJOHIN ApikmkiB Rh. aurantiaca Y-1193 (dE
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3a KOHIEHTpawii ionie Kympymy 25 ta 50 mr/mv® 6e3 I'K
nmopiBHioBana 4,54 ta 6,78 ym. ox., BinnosigHo, 3 'K — 4,47 Ta
5,70 ym. ox., BinmoBigHO) (Tadm. 1, 2).

Konuentpaniss 75 mr/mm®  CU?*  cripuumbmMia  moMiTHE
3HIDKEHHS ~ IHTEHCHBHOCTI  IITMEHTOYTBOPEHHS  KOJIOHIH
IpbKMKIB Yy 3paskax 0Oe3 ['K, mopiBHsHO 3 mpobamMu B
npucytHocTi ['K, ne konoHii Oynu iHTeHCUBHO mirMeHToBaHi (dE
craHoBuwna 9,90 ta 6,42 ym. ox., BignosimHo). OmHak, 3a
xornentpanii 100 mr/mv® Cu?* 6e3 'K 6yB BigMiuenuii mo0puii
pict nmoOpe mirMeHTOBaHMUX KOJOHIH, a 3a Tiel camoi
koHueHTpanii fioniB Kynpymy B npucytaocti 'K 3apeectpoBano
pictT momipHO mirMeHToBaHux KojoHiK (dE ckimamama 10,23 Tta
12,67 ym. on., BiamoBimHO). Bimomo, mo KympyMm HaleXuTh 10
€CeHIIAIbHUX €JIEMEHTIB, IKHH Y TICBHI KOHILIEHTpalii 3JaTHUi
MPOSIBISATH CTHMYIIOIOYY [il0 Ha KIITHHH MIKpOOpPTaHi3MiB
(MO).

Tabmus 1 — Bmmue Cu?*  Ha  iHTEHCHBHICTH
nirmenToytBopenss Rh. aurantiaca Y—1193 B npucyraocti 'K

Table 1 — Influence of Cu? on intensity of pigmentation of
Rh. aurantiaca Y-1193 in the presence of HA

KownmenTtparris oe3 'K 3K
Cu?*, mr/nm® p* T P I
KonTpons ++++ ++++ ++++ ++++
25 ++++ ++++ ++++ ++++
50 ++++ ++++ ++++ ++++
75 ++++ +++ ++++ ++++
100 +++ +++ ++ ++
150 - - - -
IIpumitka (TyT Ta mam): *Pict: ++++ — cyminbHu#, +++ — nobpuit, ++ —
noMipHuii, + — cnabkuif, - —BincyTHid; **[lirMmeHTOyTBOpeHHSA: +H+++ —
iHTeHCHBHE, +++ — moOpe, ++ — momipHe, + — cmabke, - — BiICYyTHE, £ —

HasBHICTh MIrMEHTHHX Ta Oe3mirMeHTHUX KouoHiit; 'K — rymiHOBI KucioTH

[Ipore B HaanumkoBi KoHUeHTpauwii #oHiB Kympymy
nertokcukamiiami BB ['K He crmocTepiraerhcsi, HaBITaKW,
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BiMiUaeTbcs  iX  cHHepriuHuMi  edekr Ha  pict i
KapOTHHOYTBOPEHHSI IPI’KIIKIB.

Tabmums 2 — OmiHKa pi3HUNI B 1HTEHCHUBHOCTI KOJBOPY
mirmenTiB Rh. aurantiaca Y—1193 3a xii #ionis Kynpymy ta 'K

Table 2 — Estimation of the difference in the intensity of the
color of pigments of Rh. aurantiaca Y-1193 under influence of
Copper and HA

KonneHrparis Be3 'K 3TK
cu?*,
mr/am? L a b dE L a b dE
Koutpois 556 | 52 | 182 | (ym.om) | 406 | 10,0 | 225 | (ym.o0n)

25 58,6 | 2,0 | 16,0 | 4,54+0,03 | 51,0 | 54 | 22,5 | 4,47+0,05
50 61,8 | 9,4 | 190 | 6,78+0,09 | 51,0 | 9,0 | 20,6 | 5,70+0,04
75 46,4 | 50 | 12,2 | 9,90+0,14 | 46,2 | 6,2 | 20,6 | 6,42+0,19
100 458 | 3,4 | 13,6 | 10,23+0,23 | 454 | 0,4 9,0 | 12,67+0,87

Tpumitka (TyT Ta mam): L, a, b — nokasHuky KaHaiiB KOJILOPOBOI MO
CIE Lab; dE — pi3auiis B iHTEHCHBHOCTI KOJBOPY MiK KOHTPOJIEM 1 JOCIiIOM,
po3paxoBaHa 3a JI0TIOMOTroto koM toTepHoi nmporpamu CIEDE 2000

Voun Xpomy (I k1ac HeGe3MeKn) BUABHINCS TOKCHUHIIIHME
Ut IpikKiB, HiK Honu Kympymy (I kinac nebesmnekn) (Tadur.
3).

Tabmurss 3 - Bmme  Crf*  Ha  iHTEGHCHBHICTB
nirmenToytBopents Rh. aurantiaca Y—1193 B npucyraocti 'K

Table 3 — Influence of Cr®* on the intensity of pigmentation
of Rh. aurantiaca Y-1193 in the presence of HA

KonnenTparist be3 I'K 3I'K
Cr8*, mr/om® P 11 P I
Konrpons ++++ ++++ ++++ ++++
5 + - ++ ++
10 + - + _
15 - - + _
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3a xonuentpaniii 5-10 mr/nm3Cré* 6e3 'K OyB Biamiuenwmii
ciTaOKui picT qyke APiIOHMX Ta HAIMIBIPO30PUX KOJIOHIH, MpoTe B
npucytHocti 'K 3a KkoHueHtpauwii ionis Xpomy 5 wmr/am®
CIOCTepiraBcsi picT MOMIPHO NIrMEHTOBaHUX KOJOHiHM, 3a
xoHnenTpanii 10 mr/am3Cré* — cnabkuii pict Ge3mirMeHTHHX
KOJIOHIH.

KonuenTtpauiitauii intepsan (KI) Mixk BTpaTolo mirMeHTiB Ta
3aTPUMKOIO pocTy aopiBHIoBaB 50 Ta 33,3 % (s 3paskiB 6e3/3
I'K, Bignosigno). Konuenrpamis 15 wmr/am® Cr®* Ges T'K
OnokyBana pict Ta mirmeHtoyrBopenns Rh. aurantiaca Y-1193,
MOPIBHSIHO 3 JOCTiAHWMH 3pa3kamu B mpucytHocTi 'K, ne
BimMidaBcs cHaOKWid picT AyXe ApIOHWX Ta HAMiBIOPO30pUX
KOJIOHIH.

¥V npucytHocti #oniB Kaamiro ['K 31aTHI Takox NposBIISTH
JNETOKCHUKAIIHY [0 Ha KapOTWHOCHHTE3YBAIbHI APLKIKI
Rhodotorula aurantiaca Y-1193. 3 migBHIeHHAM KOHIIEHTpAIii
Cd?" 3meHIIy€eThCS PICT, MrMEHTOYTBOPEHHS KOJIOHIH JAPiKIKIB
Ta 30UIbIIYEThCS 3HAYEHHS PI3HMII B 1HTEHCHBHOCTI KOJBOPY
nirmenTis (dE) (tabum. 4, 5).

Tabmuns 4 — Bmme Cd** Ha  iHTCHCHBHICTB
nirmenToytBopents Rh. aurantiaca Y—1193 B npucyrrocti 'K

Table 4 — Influence of Cd?* on the intensity of pigmentation
of Rh. aurantiaca Y-1193 in the presence of HA

KonmenTtparris o0e3 'K 3K
Cd?*, mr/nm® P I b o
Kontpons ++++ ++++ 44+ 4+

25 +++ + ++++ ++
50 +++ - +++
100 +++ - 4+
150 +++ - +++
200 ++ - 4+ _
250 ++ - +++ -
275 + - ++ _

KI mixk BTpaTroro MirMEHTIB Ta 3aTPUMKOIO POCTY JUIs
JIPULKIDKIB, sKI KyJabTHBYBaau Ha cepenopuii CaOypo 0e3
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nonasanns ['K, cranoBus 81,8 %, mpote B mpucytHocTi ['K KI
oyB y 3 pasu menmmum (27,3 %).

Monn Kammito mposiBHIM HaliMeHIT TOKCHUHHH edekT Ha
KIIITHHU IPIXIXKIB, X04a Bigomo, cronyku Kaamiro, sk i Xpomy
(VI), BigaocsTs 10 I kiacy HeOe3nekH.

Tabmurg 5 — OrmiHka pi3HMIN B IHTEHCHUBHOCTI KOJBOPY
nirmentiB Rh. aurantiaca Y—1193 3i xii tionis Kagmiro ta 'K

Table 5 — Estimation of the difference in the intensity of the
color of pigments of Rh. aurantiaca Y—1193 under influence of
Cadmium and HA

Konuenrpartis bes 'K 3TK
Cd?*, mr/mm® L a b dE L a b dE
KonTpois 64,6 | 10,8 | 234 (ym. on.) 40,6 | 10 | 22,5 (ym. o)
25 546 | 80 | 30,2 | 11,77+0,04 | 52,2 | 4,6 | 23,2 | 10,77+0,07
50 50,2 | 58 | 15,6 | 14,13+0,07 | 544 | 0,6 | 17,4 | 13,36+0,03
100 474 | 38 152 | 17,45+045 | 488 | 0,6 | 21,0 | 17,40+0,81
150 46,0 14 154 | 19,84+0,23 | 484 | 1,0 | 13,2 | 18,15+0,56
200 38,2 0,4 13,4 | 28,39+0,93 | 47,0 0-8 12,2 | 20,74+0,99
250 338 | 12 | 126 | 3237+1,23 | 40,0 | 0,0 | 10,2 | 27,15+1,06
275 338 | 09 | 103 | 32,71+1,25 | 38,9 | 0,2 | 13,7 | 27,7+1,07

3a koHmeHTpamii 25 mr/mm® Cd?* 6e3 TK criocrepiraBcst
OOpHiA picT C1abKO MIrMEHTOBAHUX KOJIOHIHM, TOPIBHIHO i3 TI€HO
camoro konuenrpauiero Cd®*, ane B mpucyrnocti 'K, ne Oys
3apeECTPOBAHUN  CYIIIBHUH PICT TOMIPHO MITMEHTOBAaHUX
KoJoHi# apixmkiB (AE mist 3paskis 6e3/3 'K gopisaroBana 11,77
ta 10,77 yM. ox., Binnosigno). 3a koHueHTpanii 50 mr/om® Cd?
0e3 'K crocrepiraBcs m00puii pict Oe3MIrMEHTHHUX KOJIOHIH,
npore B mpucytHocti 'K Ta ionie Kanmito OyB BiamiueHuit
no0puii pict cirabko mirmMeHToBanux KoioHii (AE y 3paskax 6e3/3
I'K s mux konuentpauiii Cd?* cknagana 14,13 tal3,36 ym. ox.,
BiJIITOBI/THO).

Konuentparis 100 mr/am® Cd?* 6e3 'K cipuumamia noGpuit
pict 6e3mirmeHTHHX KoJoHii Rhodotorula aurantiaca Y-1193,
NOPIBHSHO 13 Ti€l camoro KoHuentpauiero Cd** B mpucyTHOCTI
I'K, nme cnooctepiraBcsi picT HIrMEHTHHX Ta O€3MIrMEHTHHX
xononii (dE mns 3paskis 6e3/3 'K s nanoi kornenrpanii Cd?*
oyna 17,45 ta 17,40 ym. ox., BimmoBigHO). 3a KoHIeHTpAaIii 200—
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275 mr/am® Cd?* 6e3 TK Ta 3 'K mirMeHTOyTBOPEHHS KOJIOHii
OyJ0 BiJCYTHE, MpOTE picT OyB IHTEHCHBHIIINM Y IOCIITHUX
3paskax 3 ['K.

Hactynaum eramom  gociijupkeHHst Oyno  3°sicyBaHHS
3MaTHOCTI JPDKIKOBUX KIIITHH, SKI BTPATHIM IITMEHTH 3a
BIDIMBY HoHIB Kaamito (B mpucytHocti/0e3 I'K), BimHOBMIOBaTH
MIrMEHTOYTBOPEHHSI MPH TEpeciBaHHI iX Ha TBEpJE IOKHUBHE
cepenosuie Cabypo 0e3 metany ta I'K.

TecT-kyapTyporo Oyau apixmki Rh. aurantiaca Y—1193, ski
MIOBHICTIO BTpayalid 3/aTHICTh HAKOMHMYYBAaTH KapOTHHOIIU 3a
xonnenrpanii 50 mr/am® Cd?** (6e3 I'K) Ta 3a KoHuEHTpauii
200 mr/agm® Cd?* (3 T'K). Ilicns mepeciBaHHs Oe€3MirMEHTHOL
KynbTypu 3 cepemoBuiia CalOypo (3 KOHIIGHTpAIli€l0 1OHIB
Kanmiro 250 mr/nam® (B mpucytnocti/6e3 T'K)) B cepenopumie 6e3
METally  IHTEHCHBHICTh  NITMEHTOHAaKOMUYEHHS  IOBHICTIO
HOHOBITIOBAJIACS Ha 3-10 10Oy KyJIbTHBYBAaHHSI.

[Ipu noBTopHOMY mepeciBanHi Rh. aurantiaca Y-1193 3
BiJTHOBJICHUM CHHTE30M IIrMeHTIB Ha cepenoBuine Cabypo 3
KOHIEHTpaIliitHnuM psom HoHiB Kagmito (B mpucytHocTi/0e3 ['K)
Ha 3-10 100y croocTepiranyd MiJIBUIIEHHS TOPOTY BHKHBaHHS
KyJIBTYpH, TPOTE, CIIiJi BIAMITHTH, 11O TOTEPEIH] TepeciBu He
npu3BeNr A0 iHTeHcH(ikalii MrMeHTOYTBOPEHHS KYJIbTYpH
(Tabu. 6).

Tak, 3a BruuBy HoniB Kanmiro (3/6e3 I'K) nmopir BukuBaHHS
kyabTypu Rh. aurantiaca Y—1193 36inbmmsces B 1,4 ta 1,3 pasu,
BiJIIOBI/THO, TOPIBHSHO 13 3pa3kamMu O€3 TOMEepe/IHiX TepeciBiB
npixmkiB. Y npucytHocTi ['K 3a xoHnenrpariii fionis Kanmiro
250-300 wmr/am® cmoctepiraBcst n006puii picT GE3MIrMEHTHHX
xonoHii Rh. aurantiaca Y—1193, npore B 10ociiiHuxX 3pa3kax 0e3
I'K 3a Tux camux KoHIeHTpaliii ioHiB Kammito konoHiit Oymo
Maibke B 2 pa3u MEHIe, OUIbIICTh 3 SAKUX Oy ApiOHI Ta
HaIMiBIPO30pi 3 ONMAJIECIEHTHUM HaJIbOTOM.

Omxe, napixmki Rh.aurantiaca Y-1193, sxi 3a3Hanu
BBy 250 mr/am® Cd?*, Bonoxinu 31aTHICTIO TOHOBIIKOBATH
CHHTE3 IIIrMEHTIB MpH TIepeciBaHHI iX Ha TBepJe IOXHBHE
cepenosuie CaOypo 6e3 MeTaiy, a micis MOBEPHEHHS iX 3HOBY B
TOKCHUYHE CEPEIOBHIIEC 3 OLIBIIMMH KOHIIGHTPALIIMHA HOHIB
Kanmiro (3/6e3 I'K) migBuIyBaBcs Mopir BUKUBAHHS KYJIbTYpH.
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Ta6muns 6 — Pict ta mirmentoytBopensst Rh. aurantiaca Y—
1193 mpu mOBTOPHOMY TepeciBaHHI 3 MOHOBICHHM CHHTE30M
MirMeHTIB Ha cepenoBuine Ca0ypo 3 KOHIICHTPALIWHUM PSIOM
tioniB Kammiro B mpucytaOCTI 'K

Table 6 — Growth and pigmentation of Rh. aurantiaca Y-
1193 when reseeded with restored synthesis of pigments on the
Saburound medium with a concentration series of Cadmium ions
in the presence of HA

) Bbe3s 'K B npucytnocti I'K
Konuentparnis
Cd?*, mr/om® P I P I
KoHnTpons ++++ ++++ ++++ ++++

250 ++ - +++ -

275 ++ - +4++ -

300 ++ - +++ -

325 + - ++ -

350 + - + -

375 - - + -

OtpuMaHi pe3yNbTaTH CIIOHYKAIOTh HAc IPOJIOBXKYBATH
JOCII/DKEHHST  [I0J0  3’SICYBaHHS  BIPOTITHUX  MEXaHIi3MiB
JIETOKCHUKAIIIHOT i1 TYMiHOBHX KHCIIOT, a came Tymary Hartpiro,
Ha IMIIrMEHTOCHUHTE3YBAIbHI MIKpOOpPraHi3MH B TIPUCYTHOCTI
BaKKHX METaJiB.

BucHoBkn

1. I'yminoBi kuciotu, a came rymar Harpiro, 3marHi
NPOSIBIISATH  JIETOKCHKAIIWHY JIiF0 HAa KapOTHHOCHUHTE3yBaJIbHI
apibkmpki Rh. aurantiaca Y—1193 B npucytrocTi #oniB Kynpymy,
Xpomy Ta Kagmiro. OcTaHHi NpoSBWIM HaMEHII TOKCUYHHUI
e(eKT Ha KIITUHHU APLKIKIB, He3BaKalouu Ha | kitac HeOe3neku
cnonyk Kaamito.

2. Kynbrypa Rh. aurantiaca Y—1193, sika 3a3Hana BIUIMBY
250 mr/am® Cd?*, Bomojina 37aTHICTIO TOHOBIIIOBATH CHHTE3
MITMEHTIB MpH TiepeciBi il Ha TBepJIHE IMOKUBHE CEpPEIOBUIIE
Cabypo 6e3 meTtany, a Ipyu MOBTOPHOMY TOBEPHEHHI B TOKCHYHE
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CepeloBHIe 3 KOHIICHTpaliiHUM psgoM HoHiB Kammito (3/6e3
I'K) y Rh. aurantiaca Y—1193 miaBuiiryBaBcsi Mopir BUKHUBAHHS.
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DETOXICATION ABILITY OF SODIUMHUMATE ON
CAROTIN-CONTAINING YEASTS-INDICATORS IN THE
PRESENCE OF IONS OF HEAVY METALS
Krupey K. S., Povalyaeva A. A.

Zaporizhzhya National University
krupeyznu@gmail.com

Bioindication of microorganisms of heavy metals and study
of the mechanisms of body detoxification under the influence of
metal ions are currently of great interest to scientists.

The purpose of the work was to investigate the
detoxification potential of humic substances, namely humate
sodium, on carotene-containing yeasts that were exposed to
heavy metal ions (HM) (Cadmium, Copper, Chromium).The
object of the study was culture Rh. aurantiaca Y-1193.

Solid nutrient medium Saburound was prepared on the basis
of water with a certain content of salts HM (in terms of cation).
Salt used in research: Cu(NQs),, K2Cr,O7, CdCl,. The control of
Saburound nutrient medium was without the addition of salts.
After settling the medium, a 18-hour collecting culture of yeasts
was sown on a solid lawn. The incubation was carried out in a
thermostat at the temperature of 27-28° C. On the 3" day of
cultivation the results were recorded. Pigment-synthetic activity
was determined visually by comparing test samples with control.

To calculate the difference in the intensity of colors between
experimental and control samples petri dishes with yeasts
colonies were photographed, placed in the Adobe Photoshop
graphic editor, determined the indicators of the channels of the
color model (Lab), then the CIEDE 2000 program counted the
difference in the color intensity of the pigments (dE). dE is
counted between the trial and control without humic acids
(HA).To prepare a water extract from the peat Vecher’s
technique (1967) was used.

It was found out that HA, especially Sodium humate, is
capable of detoxifying effect on carotensinting yeast
Rh. aurantiaca Y-1193 in the presence of ions of Cadmium,
Copper, Chromium.
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With increasing metal concentration, the difference in the
intensity of pigment color (dE) between control and experimental
samples increased.

Concentration of 75 mg/dm3Cu?* it caused a marked
decrease in the intensity of the pigmentation of yeast colonies in
samples without HA compared to the samples with the presence
of the HA, where the colonies were intensively pigmented (dE
equals 9,90 and 6,42 conventional units in accordance). However
at concentration of 100 mg/dm?® Cu?* without HA good growth of
well-pigmented colonies was noted, but at the same concentration
ions Copper with HA moderate growth of moderately pigmented
colonies is registered (dE equals 10,23 and 12,67 conventional
units in accordance).

lons Chromium (I hazard class) were more toxic for yeast
than ions Copper (II hazard class). At concentration 5-10 mg/dm?®
Cr®* without HA the weak growth of very small and translucent
colonies was noted, however with HA at concentration ions
Chromium 5 mg/dm?® moderate growth of moderately pigmented
colonies was observed, atconcentration 10 mg/dm? Cré* — weak
growth of non-pigmented colonies.

At concentration 25 mg/dm® Cd* without HA there was a
good growth of weakly pigmented colonies, compared with the
same concentration Cd?*, but with HA, where the continuous
growth of moderately pigmented colonies of yeasts was recorded
(dE for samples without/with HA equals 11,77 and 10,77
conventional units in accordance).

lons Cadmium showed the least toxic effect on yeast cells,
but it is known, compounds Cadmium, which Chromium (V1) is,
belong to I hazard class.

It was found out that the culture Rh. aurantiaca Y-1193 that
was affected by 250 mg/dm? Cd?* it had the ability to regenerate
the synthesis of pigments when it was transplanted into a solid
nutrient medium Saburound without metal, and when re-returning
to a toxic medium with a concentration seriesions Cadmium
(with/without HA) in Rh. aurantiaca Y-1193 the threshold of
survival was raised.

The obtained results obtained lead us to continue research on
the identification of possible mechanisms of detoxification action
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of humic substances, namely Sodium humate, on pigment-
synthesizing microorganisms in the presence of heavy metals.



