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3po0neH0  MOpIBHSAUIBHHK — aHami3  Bi3yaJibHOI  OLIHKH
nmirMeHToHakonuueHHs Apixmkie Rhodotorula mucilaginosa Y-
1394 Ta xoHUHeHTpamii KapOTHHOIMIB y KIITHHaX. BcraHoBieHa
HasBHICTh CHJIBHOT'O KOPEIIIHHOTO 3B’ s13Ky. PexomenoBano st
BUKOpUCTaHHS Yy OioiHmukanii HoHiB XpoMy MirMEeHTOBaHi
JpKIKOBI KynbTypH, a came: Sporobolomyces roseus Y-333,
Rh. glutinis Y-1333, Rh. glutinis Y-1335, Rh. mucilaginosa Y-1394
ta Rh. aurantiaca Y-1195, siki nposiBHIM OJiroAMHAMIYHY [0 B
npucytHocti Kamiro Oixpomary. BimHOCHO HirMEHTOYTBOpEHHS
HaAMOUIBII TOKCHYHY [if0 HOHM XpOMy CHPUYMHIUIA Ha IPIXKIKL
Sp. roseus Y-1443, sixi BusiBuiucs y 40 pasiB 4yTiwmBiime, Hix
Rhodosporidium sphaerocarpum Y-44. IToBHa BTpaTa MirMEHTIB
croctepiranacs  3a  koHumentpamii  Cr¥* y  npixmkis
R. sphaerocarpum Y-44 — 200 mr/am®.

Xpom, niemenm, Opixcoxici-6ioinoukamopu

XpoM — 1ie OJuH i3 OIOreHHMX XIMIYHUX EJIEMEHTIB, IO
BXOIUTH JI0O CKJIaJy PpOCIMHHUX 1 TBAapHUHHUX TKaHUH.
HaiiBaxumBima #oro OioJOTi4HA pOJNIb TONATAaE B PETYIALIl
BYIJIEBOJIHOTO OOMiHY 1 piBHS TIIOKO3M B KpoBi. Kpim Toro,
Xpom Oepe ydwacTp y perynsmii oOMiHy XOJIeCTEpUHY 1 €
aKTHBATOPOM Jiesikux (pepmentin [11].

Haii6inpm mmpoke pO3MOBCIOJHKEHHS MAroTh JIBi (OpMH
Xpomy — Cr¥* i Cr®. Hesaminny (QyHKIiI0 B )KHBOMY OpraHi3mi
BUKOHYE TUIBKM TpuBaJieHTHUH Xpom. CIONyKH Ha OCHOBI
[IECTHBAJIEHTHOrO XPpOMY TOKCHYHI Ta KaHIeporenti [2, 6, 9].

V nurwiii Bogi TJAK Cr®* — 0,05, a Cr¥ — 0,5 mr/nme. {na
Ha3eMHUX JAMKHX TBapUH TOKCHMYHA IUTHA BOJAa 3 BMICTOM
Xpomy 1,0 mr/am®, st nomaimsboi xynoou — 0,5 mr/ame [2].

Crnonyku Xpomy 3a konuentpamii 0,1 mr/ qm® 3ry6HO miroTh
Ha ¢uopy 1 ¢ayHy BOIOWM, rajJbMyIOTh IPOLIECH CAMOOUHNIIECHHS
[4]. XpoMm Hamae TOKCHMuYHY [il0 Ha MIKpOOiOTy Oi0JIOTiYHOT
OYHCTKM CTIYHMX BOJ Y KOHIEHTpawii 2—5 mr/am®. BecraHOBIIEHO,
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mo 10 % Cr® y mpoMHCIOBHX CTOKax 3HWKYIOTh TOTYXKHICTh
ycranoBk# 10 5 % [9].

MikpoopraHizMu, a came IpixkKIKi, HAHOUTBIT Yy TIUBI 10 dil
Baxxkux MmetaniB (BM) [7]. BoHu 371aTHI BUBOIUTH 13 BOJHHUX
po3unHiB Oimpme BM, HiX iHmi copbentn. BisyananpHe
CITOCTEPEIKEHHS 32 3MIHOI0 SCKPABOCTI IITMEHTIB 3a il pi3HUX
KoHIeHTpaniii BM Mae mnepeBary mnepen iHAMKALIEID CTaHy
JIOBKIJUIL 332 JIOTIOMOTO  (Di3MYHUX 1 XIMIYHHX METOJIB,
BHACITITOK 40ro MIrMEHTOCUHTE3yBATHHIX IPLKIDKIB
PEKOMEHIYIOTh B OYHUCTIN Ta OiOiHIWKAIli CTIYHHX BoI. Tomy
METOI0 poOOTH OylI0 TPOBECTH CKPHHIHT KapoOTHH- Ta
IyJIbXEPUMIHOCHHTE3YBAIBHUX APiKIKiB-1HIuKaTopis Cré*,

Marepiajau Ta METOAU AOCTIKEHb

O0’exkTOM  JOCHi/KEHHST OyJlIM KapOTHHOCHHTE3YyBaJlbHI
JPLKIDKI poniB Rhodosporidium, Rhodotorula Ta
Sporobolomyces, a TakoX MyJIbXEPUMIHOBI IITAMH IPIXIDKIB
poxy Metschnikowia, HagaHi Ham i3 KOJIEKIIii My3eHHHX KYJIBTYp
IacturyToM Mmikpobiosnorii i Bipycosorii iM. 1. K. 3abonotHoro
HAH Vxkpainu.

Tsepne noxuBHe cepenopuine Cadypo TroTyBaiM Ha OCHOBI
BOJM 3 meBHUM BMicToM Kamito GixpomaTy (B mepepaxyHKy Ha
kartioH). KoHtponem cnyrysano moxuBHe cepenoBuiie Cadypo
0e3 monaBaHHs coneid. [licns 3acTUranHs cepenoBUINa HA HBOTO
CYLITBHUM Ta30HOM 3aciBaiii 18-roAMHHI KOJEKIiiHI KYJIbTypH
apixmkiB (0,2 mn wa 1 gamky [lerpi). LinbHicTh cycnensii
cranosuia 107 kn/cm®. [HKyOyBaHHS IPOBOMIIM B TEPMOCTATI 3a
temneparypu 27-28 °C. Ha 3-10 100y KyJIbTHBYBaHHS Bi3yaJbHO
MPOBOJIVIIN OOJIK pe3ybTaTiB IUIIXOM TOPIBHSHHS JOCIITHHX
3pa3KiB i3 KOHTPOJIEM.

[y BU3HA4YeHHS KOHLEHTpalii KapoTHHOIOiB y ©Oiomaci
JPIKKIB BUKOPHUCTOBYBIM CHEKTPO(MOTOMETPHYHUN METO/I.
Konnenrpanito  B-kapoTwHy, TOPYJIiHY Ta TOPYJIapoJiHY
BU3HAYald Tpu JOBXkuHI xBwib 450, 509, 537 HwMm,
BigmosiaHo [3].

Jnis po3paxyHKy pi3HHIII B 1HTEHCHBHOCTI KOJBOPY MIiX
JOCHITHUMU 1 KOHTPOJBHUMH 3pa3kamMu dvamkd lletpi 3
JPIKIKOBUMH ~ KOJOHISIMM ~ (oTorpadyBany, 3aBaHTaXyBall
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dororpadii y rpadiunuii penaktop Adobe Photoshop, Busnauanu
MOKA3HUKH KaHaJiB KOJIpopoBoi Moeni (Lab), morim y mporpami
CIEDE 2000 po3paxoByBaiy Pi3HHIIO B IHTEHCHBHOCTI KOJIBOPY
nirmenTis (dE) [10].

Pe3yabTaTn Ta ix 00roBopeHHs
Pesynpratn JIOCITi JKEHHS TOKa3amy, 110
MIrMEHTOCHHTE3yBalbHI  APDKIDKI  BTpadaly  3AaTHICTH 0
YTBOpPEHHSI MIrMEHTIB 13 MEBHUX KOHLEHTpaUiiHUX PiBHIB HOHIB

Xpomy.
Jns migTBepmkeHHS e(heKTUBHOCTI BUKOPUCTAHHS HIMPOKO
3aCTOCOBYBaHO1 HIKaIN JUIs Bi3yaJIbHOT OLIIHKA

MIrMEHTOHAKOTIMYeHHS MikpoopraHi3mis [1, 8] Oymo mpoBeneHe
JOCII/DKEHHST  IOAO0  CIEKTPO(POTOMETPUYHOIO  BHU3HAYCHHS
KUJIBKICHOTO BMICTY KapOTUHOIIiB y JPIKIDKAX
Rh. mucilaginosa Y-1394, ski cuHTe3ylOTh JEKiIbKA THIIIB
mirMeHTiB (Taom. 1).

[Ipu mopiBHSAHHI Bi3yasbHOT OIHKH MITMEHTOHAKOTUICHHS
JIPDK/DKIB Ta KOHIIGHTpAIii KapOTHHOINIB OYyJ0 BCTaHOBJICHO
HasBHICTh CHIJILHOT'O KOPEJISIIIHOTO 3B 513Ky I = +1.

3a KOHIIEHTpaIlii Cré* 5 mr/mm® OyB BiIMiYeHHH CYIUTBHUN
picT moMipHO TirMeHToBaHUX KoJoHii (++) Rh. mucilaginosa Y-
1394. KonueHrtpaiiss KapoTHHOINIB (B-KapoTHHY, TOPYJIiHY Ta
TOpyNapoiHy) Oymna B 2 pa3u HHKUYOO, TIOPIBHSHO 3 KOHTPOJIEM.
3a konnentpamii Cr®* 10 mr/am® crnocrepiraBest CyuinibHUA picT
0e3MmrMeHTHIX KOJIOHIH Rh. mucilaginosa Y-1394
(xoHUEeHTpamis P-kapoTuHy Oyma B 10,3 pa3su MeHIIOw, HIXK y
KOHTPOJI).

YV  mpixmkis  Rhodosporidium sphaerocarpum Y-44 3a
KOHIIEHTpalii HoniB Xpomy 150 mr/am® crocrepirascs mo0pwuit
pict  mirMeHToBaHMX Ta  OE3MIrMEHTHHX  KOJOHIH. 3a
KOHIeHTpanii Houis Xpomy 200-300 mr/mm® GyB BiamiueHwii
pict Oe3mirMeHTHHMX KoJioHIM. IloBHa BTpaTta pocTy Ta
MIrMEHTOYTBOPEHHS KOJIOHIHM BigMiueHa 3a KOHLEHTpauii HOHIB
Xpomy (V1) 350 mr/mm3 (Tabm. 2).
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Tabmuus 1 — I[IpoAyKTHUBHICTE KAPOTHHBMICHHUX IPiXKIXKIiB
Rh. mucilaginosa Y-1394 3a nii Cr®*

Table 1 — Productivity of carotene containing yeast Rh.
mucilaginosa Y-1394 for the effects of Cré*

Bisyansna
. OIliHKa . .
Kounnenrpauist . ) B-kapoTuH, Topymnin, Topynaponis,
Cré*, mr/am® TIrMCHTO MKr/cM® MKr/cm3 MKr/cM3
HAKOITMYCHHS
JIPDKJIKIB
Kourpons L td | 0,195£0,001 | 0,079£0,0013 | 0,311-0,0052
(6e3 merany) (100 %) ’ ’ ’ ’ ’ ’
+++
25 (75 %) 0,144+0,0023 0,058+0,002 0,252+0,0018
++
5 (50 %) 0,098+0,0011 | 0,0385+0,0006 | 0,149+0,0031
+
7,5 (25 %) 0,045+0,003 0,0191+0,0012 0,075+0,002
10 " 0,019+0,00041 | 0,0097+0,000 | 0,028+0,0004
(0 %)
IIpumitka: *[lirMeHTOYTBOpEHHS: ++++ — iHTEHCHBHE, +++ — moOpe, ++
— nomipHe, + — cnabke, - — BigcyTre; p<0,05

JoOpuii  picT  NOMIPHO  HIrMEHTOBAaHMX  KOJIOHIN
R. diobovatum Y-43 Gys BinmideHuii 3a KoHIEHTpaii 25 mr/am3.
3a KoHueHTpaliil Honis Xpomy 50-150 mr/am® 3apeectpoBanmii
NOMIpHHH PICT MTIrMEHTOBAaHWX Ta OE3MIrMEHTHUX KOJIOHIM.
[ToBHa BTpaTa pocTy Ta MIrMEHTOYTBOPEHHS CIIOCTEpiraigach 3a
xonuenrpanii 200 mr/am® Cré*,

Hpixmki porxy Metschnikowia cunTe3yoTh GepyMBMicCHHI
YEpBOHO-BUIIHEBUI MITMEHT MYJNbXCPUMIH Yy TPUCYTHOCTI B
cepenopumti Cabypo FeSOs. 3a konuentpauiii 1075 wmr/am®
ioni Cr® rta 1 wmr/mm® FeSOs crnocrepirascs CyLibHUN picT
Oe3mirMeHTHHX KoJIoHiH M. pulcherrima Y-332, sik i B KOHTpOJTI.
BiporimHo me Oyno CHpPUYMHEHO BUHHKHEHHSIM JHCOIIAHTIB
BHACIIIJIOK BHIIQJIKOBUX HEHANPABICHUX MYTaliil BUXiJIHOTO
mramy. IIpore kymbrypa M. pulcherrima Y-333  mposiBuiia
ONIITOIMHAMIYHY [if0 32 YMOB MPUCYTHOCTI B CEpelOBHIII
Mmetany. CHHTE3 MyJibXepHMiHy OJIOKYBaBCSl 3a KOHILEHTpaLii
40 mr/am® fionis Xpomy (Tabm. 3).
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Taommss 2 — Bmme Cr®  Ha  iHTGHCHBHICTH
mirMeHTOyTBOpEHHs ApixkmkiB Rhodosporidium

Table 2 — Influence of Cr®* on the intensity of pigmentation
of Rhodosporidium yeast

R. sphaerocarpumY-44 R. diobovatum Y-43
KonmenTparris
Cré*, mr/am®
*Pict **[lirmeHT Picr [Mirment
Kontpons ++++ ++++ ++++ ++++
10 ++++ ++++ ++++ ++++
25 ++++ ++++ +++ ++
50 ++++ ++++ ++ +
75 ++++ ++++ ++ +
100 ++++ +++ ++ +
150 +++ + ++ +
200 ++ - - -
250 ++ - - -
300 + - _ _
IpumiTka (TyT Ta gami): *Pict: ++++ — cymineHuit, +++ — gobpwuid, ++ —
MOMIipHUii, + — cnabkuit, - — BigcyTHii; **[lirmenT: ++++ — IHTCHCHBHUH, +++
— no6puii, ++ — moMipHHMH, + — cnaOKuii, - — BIACYTHIH, = — HasBHICTb

[IrMEHTHUX Ta OE3MIrMEHTHUX KOJIOHIMN.

[loBue OnOKyBaHHS MIrMEHTOYTBOPEHHS Ta  POCTY
npibkmpxoBux kiaitue Rh. mucilaginosa Y-1395 BinOysanocs y
npucyTHocTi B cepenosumti 10 mr/mm? fionis Xpomy. JIpixmki
Sp. roseus Y-1443 prpavyanu 31aTHICTh OO HIrMEHTOYTBOPEHHS
3a KOHIEHTpalii XpoMy 5 Mr/nm® B MOKMBHOMY CEpeIOBHIIL, a
3a KOHIEHTpanii 25 Mr/am® MeTamy picT KyJbTypH TMOBHICTIO
OyokyBaBcs (Tadm. 4).
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Taommss 3 2 — Bmme Cr®  Ha  iHTEHCHBHICTH
mirMeHTOYTBOpEHHs ApixkmkiB Metschnikowia

Table 3 — Influence of Cr®* on the intensity of pigmentation
of Metschnikowia yeast

KonnenTpanis " pUY|E3?|:§£”m3 M. pulcherrima Y-333
Cré*, mr/nm3 ] ) ] ]
Pict [lirmeHT Picr Ilirment
Kontpons ++++ - ++++ ++++
5 ++++ - ++++ +++
10 ++++ - ++++ ++
20 ++++ - +++ ++
30 ++++ — ++ ++
40 ++++ - ++ -
50 ++++ - ++ -
75 ++++ — - -
Tabmmgs 4 — Bmme Cr®*  Ha  iHTCHCHBHICTD

MITMEHTOYTBOPEHHS IPIKKIB
Table 4 — Influence of Cré* on the intensity of pigmentation
of yeast

Kommenparis Rh. mucilaginosa Y-1395 Sp. roseus Y-1443
Cre*, wr/w? Picr ITirMeHT Picrt ITlirmenT
KonTpoib ++++ ++++ ++++ 44+
1 ++++ ++++ ++++ ++
5 + + +++ —
10 - - +++ _
20 — - ++ _
25 - - _ _

Opixmki R. diobovatum Y-43, nma BigMiny Big iHmwmx
JIOCHIDKYBAHUX KYJIBTYp, HE BTpavalid 3[aTHICTh TOBHICTIO
HAKOMUYYBATH KAPOTHHOIAM Ta HE MM KOHICHTPAIiHOTO
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intepBanry (KI) Mik BTparoro MrMEHTIB 1 3aTPUMKOIO POCTY,
MPOTE Maju 3[aTHICTh MOCTYIIOBO 3MEHIIYBaTH IHTEHCHBHICTH
KOJbOPY MITMEHTIB TpW WiABUINEHHI KOHIIEHTpAIlii MeTary
(puc. 1).

R. diobovatum Y-43 R. diobovatum Y-43
KoHTpoib 10 mr/mam’ Cr®’

Pucynok 1 — B iioHiB Xpomy (V1) Ha iHTEHCHBHICTBH
HirMEeHTOYTBOpEHHs ApikmkiB R. diobovatum Y-43

Figure 1 — Influence of Chromium (V1) ions on the intensity
of pigmentation of R. diobovatum Y-43 yeast

Omxe, kyneTypH R. sphaerocarpum Y-44 ta R. diobovatum
Y-43 BusBwiInCsS HaWOLIBII cTikuMU 10 1ii HoHiB Xpomy. Ha
pict apikmkie Rh. mucilaginosa Y-1395 ionn Xpomy (V1)
nposiBUIM  y 35  pasiB  TOKCHUHIIIy  [Jif0, HDK Ha
R. sphaerocarpum Y-44. Ilpore BiHOCHO MirMEHTOYTBOPEHHS
HAMOUIBII TOKCHYHY Jif0 HOHM XPOMY CHPUYHMHUIIN HA JIPIKIKI
Sp. roseus Y-1443, sxi BusiBuiuca y 40 pasiB yymiuBimie, HiX
R. sphaerocarpum Y-44.

IIpoBeneHi momepefHi IOCTIPKEHHS Ha IHIIMX IITaMax
npixmkie  Rhodotorula mokasanmm, mo BOHM 3maTHI TaKOX
BTpayaTd TIrMEHTH Ta 3aTpUMyBaTH picT 3a Jii BaXXKUX
Mmetaiis [5].
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[NopiBHsTPHMI aHai3 IIOMO BIUIMBY HOHIB XpoMy Ha
MITMEHTOCHHTE3YBAIBHAX ~ MIKPOOPTaHI3MIB  [IOKa3aB, IO
apibkmki poxy Rhodosporidium BusiBuimcst  cTifiKimmMu, Ha
BiIMIHY BiJ IHIIUX JOCHIKYBaHMX MIrMEHTOBaHHX (opm
IpikmpkiB. HaltOimpn TOKCHYHY Aif0 HOHM XpoMy MIPOSBHIN Ha
apikmki pomxy Rhodotorula i ma Sporobolomyces, a came Sp.
roseus Y-333,  Rh.glutinis Y-1333,  Rh.  glutinis Y-1335,
Rh. mucilaginosa Y-1394, Rh. mucilaginosa Y-1395 i
Rh. aurantiacaY-1195.

BcranoBneHo, 1110 OBHA BTpaTa MIrMEHTIB CHOCTepiranacs
3a konuenrtpauii Cr® y napixmkis R. sphaerocarpum Y-44 —
200 mr/am3, M. Pulcherrima Y-333— 40 mr/om®, Rh. rubra RA-10
— 50 mr/nm®, Rh. aurantiaca Y-1195 — 10 mr/am®, Rh. glutinis Y-
1335 — 10 mr/am®, Rh. mucilaginosa Y-1394 — 10 mr/am® ta
Sp. roseus Y-1443 — 5 mr/am® (mo na 33,3; 20,0; 16,7; 50,0;
75,0; 50,0 ta 87,5 % BimmoBiMHO HIDKYI 32 Ti KOHIEHTpAIil, sIKi
TIOBHICTIO 1HT10yBaJH iX KHUTTEIISUTHHICTD).

Tabmuis 5 — BrumB KOHIEHTpAMifHOTO psiAy HOHIB Xpomy
Ha  IHTEHCHUBHICTh  KONBOPY  KApOTHHOIJHUX  MIrMEHTIB
JIPKDKOBUX KITITHH

Table 5 — Influence of the concentration range of chromium
ions on the color intensity of carotenoid pigment yeast cells

Konnenrpartist R. diobovatum Y-43 Rh. glutinis Y-1333
Cr8*, mr/mm® L a b dE L | a b dE
KoHnTpois 66,8 | 9,4 14 67 | 23 | 31

10 61 |114 (118 | 6,65+0,06 |48 | 22| 25 | 1760+1,10

25 596 | 4,6 7,8 826+001 | — | - — -

50 57 | -06 | 48 | 1512+015 | — | — — -

75 50,8 | 14 4 17,56 097 | — | - - —

100 472 | 0,8 6,8 | 20,64£065 | — | — - —

150 326 | -04 | 52 | 3630+1,16 | — | — - -

[Ipumitka. L, a, b — noxasuuku kananis kosiapoposoi mojeni CIELab; dE —
PI3HHMISL B iHTEHCHBHOCTI KOJBOPY MiXK KOHTPOJIEM i JOCTIZIOM, po3paxoBaHa 3a
nornomororo kom 'totepHoi nporpamu CIEDE 2000

3a koHueHTpanii HoniB Xpomy 10 mr/nm® y apixmwkis Rh.
glutinis Y-1333 BigmiyaBcsi pict Oe3mirMeHTHHUX Kojonii (dE
nopisaIOBana 17,6 ym. ox.), mpote vy apiskmkis R. diobovatum Y-
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43 pict Oe3mirMEHTHUX KOJIOHIHM, 1 MOJEKyIM MIrMEHTOBAHUX,
BinMivaBcs 3a KoHueHrtpamii 50; 75; 100 i 150 mr/mm® (dE
ckmamana 15,125 17,56; 20,64 i 36,30 ym. ox., BignosigHO) (Tadml.
5).

TakuMm 9rHOM, 13 MABUIIEHHSAM KOHIEHTpAIliil oHiB Xpomy
y TOXXKHBHOMY CEpEIOBHIII PI3HUI B IHTEHCHUBHOCTI KOIBOPY
MIrMEHTIB MK JOCHITHHUMH Ta KOHTPOJbHMMH 3paskamMu (dE)
301ibIIyBagacs.

3MiHa IHTEHCHUBHOCTI MIrMEHTOYTBOPEHHS 3a BILTUBY HOHIB
XpoMy € 03HAKOI0, IO JOOpE CIIOCTEPIraeThCs, TOMY KYJIbTypH
KapOTHHOCHHTE3YBAIBHUX JPIKIKIB PEKOMEHAOBaHI aBTOPaMHU
AK iHpOpMAaTHBHI OloiHaUKAaTOPH 3a0pyAHeHHS Boan BM.

BucHoBkn

1. IlpoBeneHO CKpHHIHT IPIXDKIB — Ol0iIHIUKATOPIB HOHIB
Xpomy. Jlns  OloiHgWkamii  SKOCTI  BOAM  HAWOUIBII
iH(OPMATUBHUMHU, SIK iHJHKATOPHI MIKpOOPTaHi3MH, € KYJIbTypH
Sp. roseus Y-333, Rh. glutinis Y-1333, Rh. glutinis Y-1335, Rh.
mucilaginosa Y-1394 i Rh. aurantiaca Y-1195.

2. Jpixmki R. diobovatum Y-43, wma BigMmiHy Bifg
JIPUDK/DKIBIHIIMX ~ POMiB, HE BTpadaid 3JaTHICTh ITOBHICTIO
HAaKONHMYyBaTH KapOTHHOIMM Ta HE MalM KOHIEHTPALIIHOTO
IHTepBaly MK BTPATOIO IMITMEHTIB i 3aTPUMKOIO POCTY, MPOTE
MOCTYIIOBO 3MEHINYBaIM IHTEHCHBHICTD KOJBOPY IMIrMEHTIB TpH
MiBUIIEHH] KOHIEHTpamii HoniB Xpomy (B iHTepBami 10-150
mr/am®), 10 € LiHHOI BIACTHMBICTIO I  OiOiHAMKAI[iHHUX
JOCITiIKEHb.

3. B pesynbraTi npoBeAeHHs NOPIBHUIBHOTO aHAIIIZY MIO/0
BIUTMBY HOHIB Xpomy Ha apikmkosi kimituau Rhodosporidium,
Metschnicowia, Sporobolomyces Tta Rhodotorula moxHa
3a3HaunTH, o pix Rhodosporidium BusiBuBCs crilikum 3a mii
HoHIB XpoMy, TMOpIBHAHO 3 IHIIMMH TPEACTABHUKAMHU
HNIrMEHTOCHHTE3YBaJbHUX JApLKMKiB, mpore pixm Rhodotorula
NPOSIBUB OJIITOJIMHAMIYHY JIif0 B pucyTHOCTI Karito 6ixpomary,
TOMYy € iHpopMaTHBHUM Oi101HIMKATOPOM HOHIB XpoMmy.
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Yeasts are most sensitive to the action of heavy metals
(HM). They are capable of withdrawing more HM from aqueous
solutions than other sorbents. The visual observation of the
change in the brightness of pigments due to the effects of various
concentrations of HMs has the advantage of indicating the state
of the environment through physical and chemical methods,
resulting in pigment-synthesizing yeasts being recommended in
the purification and bioindication of sewage. Therefore, the
purpose of the work was to screen for carotene- and
pulcherrimine-synthesizing yeast — indicators Cr®*.

The object of the study was carotene-synthesizing yeast of
the genera Rhodosporidium, Rhodotorula and Sporobolomyces,
as well as pulccherimin’s strains of yeasts of the genus
Metschnikowia.

Solid nutrient medium Sabouraud was prepared on the basis
of waterwith a certain content of potassium bichromate (in terms
of cation). Nutrient medium Sabouraud without metals was used
as a control. When Sabouraud set congeal, 18-days culture was
seeded by solid lawn on it (0.2 ml per one Petri dish). Suspension
density was 107/ml. Yeasts incubated in the thermostat under the
temperature 27-28 °C. Results were calculated on the 3rd day
cultivation. Visual observation and comparison of the
experimental samples with the control were 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),
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and then the difference of the pigment color intensity was
calculated in the program CIEDE 2000

Spectrophotometric method was used to determine the
concentration of carotenoids in yeast biomass. The concentration
of B-carotene, torolulin and torularodine was determined at 450,
509, 537 nm, respectively.

Comparison of the visual assessment of the pigment
accumulation of yeast and the concentration of carotenoids was
found to have a strong correlation r=+1. Dependence of signs is
statistically significant, p <0.05.

Screening of yeast — bioindicators of Chromium ions was
researched. For bioindication of water quality, the most
informative, as indicator microorganisms are Sp. roseus Y-333,
Rh. glutinis Y-1333, Rh. glutinis Y-1335, Rh. mucilaginosa Y-
1394 and Rh. aurantiaca Y-1195.

The yeast of R. diobovatum Y-43, unlike yeast of other
genera, did not lose the ability to fully accumulate carotenoids
and did not have a concentration interval between the loss of
pigments and growth retardation, but gradually reduced the
intensity of pigment color when the concentration of Chromium
ions increased (in the range of 10-150 mg/dm?3), which is a
valuable property for bioindicative studies.

As a result of the comparative analysis of the influence of
Chromium ions on yeast Rhodosporidium, Metschnicowia,
Sporobolomyces and Rhodotorula, it can be noted that the genus
Rhodosporidium was resistant to the effects of Chromium ions
compared to other pigment-synthesizing yeast species, but the
Rhodotorula species showed oligodynamic effect in the presence
of potassium bichromate, therefore, there is an informative
bioindicator of Chromium ions.



