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Ilix miero yabTpadioseToBoro mpomMiHHus Ta HiTpodoryauiguny 3i mrramy apiskmaxis Phaffia rhodozyma
NRRL Y-17268 onmepskaHo rpyny MyTaHTiB, 3LaTHUX YTBOPIOBATHU IIIrMEHTH YKOBTOI'0, OPAH}KEBOT'0, KO-
PUYHEBOTO i POYKEBOro KoJbopiB. IlirMmeHTH MyTaHTiB BUAIIEHO M OUUINEHO 3a JOIOMOTI'0I0 TOHKOIIIAPOBOI
xpomarorpadii, BU3HaUEHO iIXHIO XpoMaTorpad)iuHy PyXJINBIiCTh Ta CIIEKTPY IOTJIMHAHHA cBiTa. ¥ Giomaci
OTPUMAHUX MYTAHTIB iJeHTU()IKOBAHO YUC-aCTAKCAHTHUH, MPAHC-aCTAKCAHTAH, (DOEHIKOKCAHTHH, 3-Kapo-
tuH, {-KapotuH, GiToeH Ta 3eakcaHTuH. HalpOAYKTUBHIIII MyTaHTH CUHTE3YIOTHh 10 940 MKr KapoTu-
HOiAiB Ha 1 r cyxoi 6iomacu, cepel AKX OCHOBHY YaCTUHY CTAHOBUTH ACTAKCAHTUH.

Knarowuoei cnosa: npixkmxi Phaffia rhodozyma, KapoTuHOIAM, aCTAKCAHTUH, MEHAi0H, HITPO30OTyaHIiTUH.

Kaporumoinu — posumHHi y KuUpax opra-
HiUHi CIIONYKH, AKi 3a XiMiuHOI0 OyZ0OBOIO Ha-
JIeKAaTh 0 KJIacy TePIleHiB; MOIUpeHi AK y do-
TOCUHTE3YIOUNX, TaK i B HeOTOCUHTE3YIOUNX
oprauismax. Pocaunu, geaki 6aktepii Ta rpu-
01 CUHTe3yIOTh KapoTuHOIAu de novo, a TBapu-
HU i JIIOgWHA ONEPsKYIOTh iX i3 i’Kerfo i, K mpa-
BUJIO, MOAU(DIKYIOTH y Iporeci meradoaismy
[1-3]. XpomodopHa rpyna KapoTUHOIAiB Tpe-
CTaBJIeHA ITOJi€HOBUM JIAHITIOTOM CIIPSIMKEHUX
HOoABifiHUX 3B’A3KiB, YHACJITOK YOr0o BOHHU IIO-
TJIMHAIOTH ¢BiTyI0 B AianasoHi 450-500 um i ma-
IOTH JKOBTe abo opam:KkeBe 3abapBieHHs. Kapo-
TUHOIMHI BYIJIEBOAHI Bimomi Iim Ha3BOIO
KapoTwHiB (JikomiH, B-KapoTuH Ta fioro izome-
pu), a HOoXigHi 3 KMCHEBMICHUMHU TpPylIaMu
HaJIeKaTh J0 IpyIu KcaHTo(diriB (IoTei, 3ea-
KCaHTWUH, acTaKCaHTWH, KaHTaKCaHTWH). [meH-
TudikoBaHO 6;113bK0 600 pidHMX KapOTUHOIAIB,
i3 Hux Tinbku 10% MaroTh Ipo-A-BiTaMiHHY aK-
TuBHicTE [4]. Ha 1eii yac BcTaHOBJIEHO, IITO Ka-
POTHHOIAY ITiABUIITYIOTH PE3NCTEHTHICTL Opra-
HidMy mo MyrareHedy i Kamumeporeuesy [5],
YIOBiJILHIOIOTH BiKOBi JereHepaTWBHI 3MiHUI
y TkaHmHax [6—8], iHribyiroTs mposidepariio
3J0AKiCHUX KJIiTHH [9], aKTUBYIOTH CUHTES ITU-
TOKiHiB Ta iHTepseiikiHie [10], 6epyThs yuacTb
y peryadmnii tpanckpunirii redis [11], a Takox
BUABJIAIOTL iMyHOMomyJoouy mio [12, 13].
YucjieHHI eKcIepuMeHTaNbHI Pe3yIbTaTH CBil-

YaTh IPO Te, M0 KAPOTUHOIAM € HaJ3BUYAWHO
BasKJIMBOIO JIAHKOIO PETryJIAIlii BiIbHOPATUKAE-
HUX TporeciB y KJitTuHax. KapormHoimu —
BaYKJIMBUYM KOMIIOHEHT HEEHSMMATUYHOI CHCTe-
MM aHTUOKCHUAAHTHOTO 3axucty. Ha ocobiuBy
yBary 3acJayroBy€ KapOTHUHOIA aCTaKCAHTUH —
aHTUOKCcHUIaHT, akuii y 10—12 pasiB edpeKTus-
Himwuit mopiBHsHO 3 [B-kaporunom [14] i B
100-500 pas — mopiBusaHO i3 Bitaminom E [15].
AcTaKCcaHTVH y HEBEJIUKUX KIJIBKOCTAX Mic-
TUTBCA Y AeAKUX BUIIB Pubd, paKOMOLiOHUX Ta
Bomopocteii. [locmimkenua BueHux CIIIA, fdmo-
Hii Ta Kamagu cBiguaTh Ipo IpAMY 3aJIesKHiCThb
Mi’K piBHEM CIIO}KMBAHHS aCTaKCAHTHUHY i 3HU-
JKeHHAM DPiBHA OHKOJIOTIYHHX Ta CEpPIeBO-CY-
IVMHHUX 3axBopooBaHb. OTHUM i3 mKepes ac-
TakcaHTUHY € apiskaxi Phaffia rhodozyma,
aKi mpoayKyioTh Heiipocmoput (0,01%), adiko-
med (0,01%), y-raporun (0,01%), B-kaporun
(2-2,5%), exinenon (2—-4%), rigpokciexime-
HOH (3—4%), doenikokcaunTuH (5—7% ) Ta acra-
KcauTuH (83-87% ) [16, 17]. duki mrramMmu iux
IPLKIKIB He BUKOPHUCTOBYIOTH y 0ioTexHO-
JI0Tii, OCK1JIbKM BOHUW HarpoMajKyIOTh ITOPiB-
HSHO HEBUCOK1 KOHIIEHTPAIlil KApOTUHOIIiB.

Mertoro 1i€ei poboTu O6yJI0 OTPUMaHHSA MyTa-
HTHUX mTamiB apiskgxiB P. rhodozyma 3 pis-
HOIO IPONYKTHUBHICTIO 32 03HAKOIO KAPOTUHOTE-
He3y Ta JOCIHim:KeHHA (pakKI[iiiHOTOo CKJIaxy
KapoTuHOIAiB y ixHil 6iomaci.
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Marepiaau i meToau

Y poboTi BUKOpPHCTAHO IIITAM «IUKOTO» THU-
oy apiskmkiB P. rhodozyma NRRL Y-17268
3 KOJIeKIIii MikpooprauisamiB IHcTUTYTY 6Gioso-
rii Teapun HAAH Vxkpaiuum, 100’ a3H0 Haza-
uuit npodecopom C. P. Kurtzman (Microbial
Genomics and Bioprocessing Research Unit,
Peoria, Illinois, CIITA), Ta oTpuMaHi HAMHU MY-
TAHTHU 3 Pi3HOIO ImirMeHTaIieo 6iomacu.

Biomacy apik:KiB HapoIlyBaJd Ha POTOP-
HOMY Ireiikepi mpu 250 06/xB y Kosbax B pPif-
KoMy cepepoBuni ckiaaxy (r/ma): (NH,),SO, —
0,9; KH,PO, — 1,0; MgS0O,7TH,0O — 0,5;
CaCly,'6H,0 — 0,15; apiskAKOBUI €eKCTPAKT —
2,0; rimroxkoza — 20,0; 6iotuH — 1-10°6.

Ax myTareHHIiT (PaKTOP Y CENEKITiI ApiKIKiB
BUKOPHUCTOBYBAJIM YyJbTpadioseToBe IpOMiHHA
(Y®II) ta N-metun-N-HiTpo-N-HiTpo3oryauinna
(HT"). KyabpTypy APiLKAMKIB 3 eKCIOHEHI[iHHOI
(¢asu pocty ompomiHIOBaIM OaKTEPUIIUITHOIO
gammoilo BY®-30I1 ua Bimcrauni 20 cm mpors-
rom 5, 10, 151 20 xB, mepeMiIlIyiouu CyCcIIeH3iio
3a JomoMoromo Mar”itHol mimaaru. Ilicias om-
poMiHeHHA KJIiTUHU BUciBaau Ha yamku IleTpi
3 arapu30BaHUM CEPEIOBUINEM i KYJIbTUBYBAJIHU
nporarom 4 xi6 mpu remuepartypi 21 °C. Yci ma-
HiNyaAI1il 3 OIPOMiHEHOI0 KYJIbTYPOIO KJIITHH
TIPOBOAUJIN Y TEMHIN KiMHATI 3 UepBOHUM CBiT-
gom. Hekinbka mramiB apiskaxis P. rhodozy-
ma 3 KOJHLOPOBOIO MirMeHTAaI[i€l0 KOJOHi Bij-
Oupaau AJA TONATIBITNUX JOCIiiKEeHb.

Hna iggyrmii myramii y ApiskmaKiB ximiu-
HUM MYTareHOM CYCII€H3i¥0 JBOJO00BOI KYJIb-
Typu (3x10° Ki/Ma) obpobasau 1 MM posum-
oM HT npu remneparypi 20 °C 3a mocriiitHOTO
nmepeMilnyBaHHA nporsarom 25 xB. Ilito myrare-
HY 3YOUHAJIN HEeHTPUDYT'YBAaHHAM 3 HACTYII-
HUM BiIMWBAHHAM [IUCTUJIHLOBAHOIO BOJOIO.
Cycmensiro o0pobiieHMX KJITMH BHUCiBaIu Ha
vyamky IleTpi i3 CMHTETHYHUM arapu3oBaHUM
CepeIoBUIIEM, IO CKJIAIy SIKOTO BXOJIUB AK Ce-
JeKTUBHUN (HaKTOp MEHATIOH Y KOHIeHTPAIlil
120 mxM, Ta BuUpOIIyBaJu y TEPMOCTATi HpU
20-22 °C yupogos:xk 7 ai6.

A Bigbopy IITaMiB i3 IOCUJIEHUM CUHTE-
30M AaCTaKCAHTHUHY BUKODPUCTOBYBAJIU CeJEK-
TuBHi cepemoBuia: Cd*-cemextusue (0,5 MM
CdSO,) Ta 5-komnoneHTHe (cKaaf coseti: 0,47 MM
CuSOy, 0,27 MM CdSOy, 3,5 MM ZnSO,, 0,96
MM Pb(NOs),, 0,85 MM CoSO,) [18].

s Bu3HAUEHHSA KapOTHMHOINIB y IOCKi-
MKYBAHUX INITaMaX APisKIMKIB KYJIbTYPY BUPO-
mryBajau mporarom 5 ni6 mpu TeMmmeparypi
23 °C ra aepairii i3 3amoBHeHHAM K016 Ha 10% .
Biomacy Bu3Hauaam 3a OITHUYHOI I'yCTHUHOIO
cycmensii KaiTuH npu moB:xKuHI xBuai 580 HM
3 HACTYITHMM IIepepaxyHKOM Ha aOCOJIIOTHO CY-
Xy O0iomacy kiaitTun. KapoTuHoinu ekcTparysa-
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JU CYMIUINII0 OPraHiYHUX PO3UYMHHUKIB T'eK-
caH—eTHJaleraT y cuiBBiguomenui 1:1 micasa
momepesHbol O0POOKY KJIITHH MUMETUJICYJIb-
doxrcumom ([IMCO) [19]. Kaituau ocamxyBaam
i3 KyapTypu ApixkmKiB (1,5 M) meHTpUDyYTY-
BaHHAM i IBiui BigMuBaIu SUCTUIHOBAHOIO BO-
[I010. SaJUIIKU BOJOTH yCYBaJu (PiIbTPyBaJb-
HUM manepoM. [Ho kiaituH momaBaiam 1-2 mu
OMCO, momepenubo mimirpitToro mo 55 °C, pe-
TeJBbHO CTPyIryBaan. Ilicasa oXomomKeHHAa PO3-
YMHY AOJaBaJIU 5 MJ PO3UMHUKA (TeKCaH—eTH-
JaieTar) Ta Bi0upaaW BepXHIO OpPTaHiuHY
dasy, mo mictTuTh KaporuHoiau. s giTKOrO
posainenusa ¢as gogasaau 0,1-0,5 ma docdar-
Horo Oydepa (pH 7,0). MakcuMmyMu morJinHaH-
HA eKCTPaKTiB KapoOTHHOINIB peecTpyBaaIu
y BuguMiit ob6iaacti cuextpa (350—-600 um) Ha
cuextpodoromerpi Shimadzu. PospaxyHok
KOHIIeHTpAIlil KapoTWHOIAIB 3milicHIOBAIM 3a
Koedimienrom exctunkiii (E'*) nia acrakcan-
TUHY B CyMillli POSUMHHUKIB reKCcaH—eTHJalle-
raT (1:1), akuit craHoBuTh 2,15 pu HOBKUHI
xBuii 480 HM (Kr0BeTa 1 cMm).

HocaimxeHHa cKJIany KapoOTUHOIAIB BUKO-
HYBaJIX 3a AOIIOMOTOI0 TOHKOIIIapPOBOI XpoMma-
rorpagii (TIIX) Ha aHATITUUYHUX ILJIACTUHKAX
Fluka UV-254 (Himeuunsa) y cucteMi po3umH-
HUKiB areroH—-TieTposieitauii edip (1:4) [20],
OKpeMi (hpakilii esrroloBasi €TAHOJOM 3 METOIO
imrerTu(dikaIii orpuMaHUX CIOIYK.

¥Yci peakTuBH, OKPiM IIONepeaHbO 3a3Haue-
HUX, — BiTUMBHAHOTO BUPOOHUIITBA.

PesyabTaTi TA OOTOBOPEHHA

Ha nepmromy erami pociigsxeHs HaMu 0yJ0
IIOKa3aHo, Io Apiska:xi P. rhodozyma RMKOro
tunny NRRL Y-17268 uyrausi mo mii Y®-mpo-
MEeHiB, i BU/KMBaHHA KJITUH 3HUIKYETHCA 3i
301/IBIIIEHHAM TPUBAJIOCTI olIpoMinenHs (puc. 1).

Puc. 1. KpuBa BUKMBAaHHS JUKOTO HITAMY
npisknekis P rhodozyma
NRRL Y-17268 nicasa oupominenHs Y @-j1aMII010
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3 puc. 1 BugHO, II0 ImiJ Yac OOpPOMiHEHHSA
npisxmxiB P. rhodozyma nporarom 15 ta 20 xB
BUyKMBaHHA Kiaitun — 0,551 0,15% sigmosizn-
Ho. ITpakTiuHO KOKHA mo3a YP-ompoMiHeHHSI
CIIPUMUYMHSAJIA YNCJIEHH] MyTaIlii, IKi BUABJIAIN-
ca BisyanbHo (0e30apBHi, KpeMoBi, KOBTi,
OpaHKeBi, YepBOHi, KOPUUHEBi IIirMeHTOBaHi
KoJsionii). Hati6inbime 6y10 KOJIOHIH 3 TTOpyIIIe-
HUM CHHTE30M KapOTHHOIIB (IIITaMu 3 KPEeMO-
BOIO IIirMeHTaIlielo KJIiTuH Ta 6e30apBHi), 3HAU-
HO MEHIIIe IIITaMiB 3 KOBTO-OPaHKeBOI0 raMoIo,
a IITaM¥ YePBOHIIIIOTO0 3a « IMKUHA TUI» KOJbLO-
Py Tpalasaaucsa JOCUTH PiAKO. 3arajioM IpoIiec
MyTareHesy B KapOTHUHOCUHTE3YIOUHX IPiK-
JPKiB reHepye TpW TUIM MYTAHTiB: 1) mrramu,
3IaTHI akyMyJiroBaTu OeTa-KapoTWH (MyTaiis
MOPYIIIyE eTal HepPeTBOPeHHA OeTa-KapoTHUHY
Ha acTaKcaHTHH); 2) 0esbapBHiI mTamu, AKi
HarpoMamKyioTb GiToeH (y maHomy pasi My-
Tallisg Ha PiBHI reHiB, IKi KOAYIOTH Aerigpore-
Hagy (iToeny); 3) mITaMu 3 IIOCUJIEHUM CHUHTE-
30M acTakcanTuny [21].

Ha mactynHOMYy eTami cesiekIrii 3acTocoBy-
BaJsim myTareH ximiunoi nmpupoau HI' ta cenex-
TUBHUU (PAKTOpP cepeloBHUINla — MeHaTiOH.
Bigomo, 1m0 KaporuHOinu 6epyTh yUacTh B aH-
TUOKCUIAHTHOMY 3aXMCTi KJIiTUH, i ToMy OyJI0
BUKOPHCTAHO MEHAaJiOH 3 METOI0 IIOCHUJIEHHS
YTBOPEHHA aKTHUBHUX (OPM KHCHIO, TOOTO
OUiKyBaJIOCHd, IO KJIITUHY 3 HiABUIIEHUM BMic-
TOM KapOTHUHOIiB MAaTUMYTh OiIbITY 3JaTHICTE
IO BUKMBAHHA B TAKOMY CEPEeIOBUIIi. ¥ IIili ce-
pil mocaimKeHBb TAKOXK OTPUMAHO MYTaHTHI
mramu gpikaxiB P. rhodozyma 3 pisaum 3a6a-
PBJIEHHSAM KOJIOHiM, IO CBiAUMTH IIPO 3MiHY
CKJIALy KapOTHHOIAiB IMMOPiBHAHO 3 AUKUM TIH-
oM (puc. 2).

CoeKTpanabHUI aHaIi3 eKCTPaKTiB KapoTu-
HOiZiB, OTpUMaHUX i3 OioMacu pi3HUX MYTAHT-
HUX ImITamiB apiskmkis P. rhodozyma, mogaso
rpadiuHo (puc. 3).
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Puc. 2. KosoHii MyTaHTHUX IITAMiB APiKIKiB
P. rhodozyma 3 pi3zHOIO IIirMeHTAaIi€l0

Puc. 3. CneKTpu €KCTPAKTiB KAPOTUHOINIB
y rekcan—eruiaamnerari (1:1), orpumanux 3 6iomacu
MYTaHTHUX IITaMiB apiska:xis P. rhodozyma
B pe3yabTaTti Y @-onmpomineHHA (3BEPXY)
ta 3 HI-MyTanTHUX mITaMiB (3HU3Y)

OIramun A.UV, F.UV ta 24G.UV marors
3MiIeHi MaKCUMyMH IIOTJIMHAHHS CBiTJIa ¥ KO-
POTKOXBUJIBOBY 00JIACTDH IOAO AWKOTO IITAMY
(moxi6uo mo mramy M#SHNG), ToOTO Maxcu-
MaJibHa ONTUYHA I'YCTHUHA €KCTPAKTiB CIIOCTe-
piraersca npu 485 um, 484 M Ta 482,5 HMm,
BigmoBimHO. MOMKINBO, JOMIHYIOUMM KapOTH-
HOIIOM y IMX IMITaMiB MOKe OyTu [B-Kpwuiro-
KCAaHTWH, HEIIOJIAPHUHA KapOTUHOIL, imeHTHdi-
KOBaHUN y KiJbKOX CTabiIbHUX KOJHOPOBUX
MyTaHTiB [22]. 3MimeHHsa MaKCUMyMiB IOTJIN-
HaHHS eKCTPaKTiB CyMiIlli KapOTHUHOIIIB MOKe
OyTH HACJIiZKOM pPi3HOro CIiBBiZHOIIIEHHS IIir-
meHTiB. MyTanTHi mramu B.UV ta D.UV npony-
KYIOTh B-KapoTWH AK JOMIiHYIOUMN KapOTHHOI
y KIiTrHax O6iomMacu 3 KOBTOI0 IIirMeHTAaIli€io
KosoHi#. Kpim Toro, B pesyabrarti Y®-ompomi-
HeHHsA 0yJIO OTPUMAHO IIITAM 3 TTIOCUJIEHUM CHUH-
TEe30M aCTaKCaHTUHY, IPUYOMY MAKCUMYM II0-
TVIMHAHHA eKCTPaKTY criocTepiraBcd npu 494 HM.

Y HT-imgyxkoBaHMX MYTaHTHUX IIITaMiB
M#1ING, M#2NG, M#3NG gomimyouuM Ka-
POTHHOIIOM € acTaKCAHTHUH, OCKiJIbKU MaKCH-
MyMH IIOTJIMHAHHSA MOJA eKCTPaKTiB IuxX
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mraMiB craHOBIATL 493, 492,2 Ta 492 uwm,
BimmoBimHO, Tomi aK y aumkoro mramy NRRL
Y-17268 — 492,5 um. IIltam M#4NG nmaie-
JKUTD 10 KAPOTUHIPOAYKYIOUNX APLKAKIB, TOMY
110 MaKCUMAaJbHa ONITUYHA TYCTUHA €KCTPAKTY
cmocrepiraeTbesa mpu 454,5 HM, a MaKCUMyM
MOrJIMHAHHA €eKCTpakTy B-xaporuny (Sigma,
CIITA) y cymimri po3umHHUKIB reKcaH—eTHJa-
merat (1:1) — npu 452,6 um. MyraHTHUHA
mram M#5NG 3 opaHKeBOI0 HirMeHTaIli€l0 KO-
JIOHIl TPOAYKY€E KAapPOTUHOIAM, IKi, TMOBipHO,
€ IMIPOMIXHUMHU CIIOJYKaMM y IIpolieci 6iocuH-
Te3y Bil KapOTHUHY [0 aCTaKCAHTUHY (MaKCH-
MyM IIOTJIMHAHHS €KCTPAKTy KapOTHUHOIIIB —
484,8 um).

PocToBi BIacTuBocTi Ta 3abapBieHHs 0io-
Macu BUIIJIEHUX INITAMiB APiKIKIB HaBeIeHO
B Tabu. 1.

Tabauys 1. XapaKkTepuCTHKA MYTAHTHUX IITaAMiB
apisknekis P. rhodozyma

. Bio- Bioximiuna
Kouaip
MIram . Maca, rpyna
oiomacu ..
r/a | (3a KapoTHHOITAMI)
NRRL .
Y-17268 Po:xesuit 8,8 AcTakcaHTUH

A. UV Kopanosuii | 9,0 | HeBusmauenmii

D.UV |¥osryBaruii| 8,3 Kaporun

G.UV Bes6apeuuii | 7,6 |Moxxauso, iroeH

24G. UV |OpamxeBuii | 7,8 | HeBusnaueHuit

KosTo-

ma) ta mrram 5.1.26 (3 5-KOMIIOHEeHTHOT'0 Cepe/Io-
Buiria). CrrleKTpaibHi XapaKTePUCTUKY eKCTPaK-
TiB HiATBEPAKYIOTH TOMiHYBAaHHSA aCTAKCAHTU-
Hy B 6ioMaci MyTaHTHUX IITAMiB 3 Y€PBOHOIO
mirMeHTAaIli€lo KOJIOHiM (puc. 4).

Puc. 4. CHeKTpu eKCTPaKTiB KAapOTUHOIIIB
(y rekcani), orpuMaHuXx 3 0ioMacu MyTaHTHUX
mramiB apikmkiB P. rhodozyma
3 HOCUJICHUM CHHTE30M ACTAKCAHTHHY

IIItam Cd orange 3 opamxeBuM 3a0apBIEHHAM
6iomacu, orpuMmanuii Ha Cd-celeKTUBHOMY cepe-
JIOBUIII, Ma€ XapaKTepHUI miK mpu 482,5 HM.

KaporuHnponaykyoui xapakTepUCTHUKU
IITaMiB 3 IIOCHJIEHNM CUHTE30M ACTAKCAHTUHY
HaBeJIeHo B Tabi. 2.

Tabauuys 2. KapoTuHoreHes Ta MPOAYKTUBHICTH
IITaMiB 3 IOCUJIEHUM CHHTE30M aCTaKCAaHTHHY
micaa KyabTuByBaHHA mpoTtarom 120 rox

F. UV .| 8,3 Kaporurn
OpaHKeBUit
8.UV qepBOHq,- 7,6 AcTakcaHTUH
pOsKeBmit
YNEYI;%S Poxxesuit 9,3 AcTakcaHTUH
M #1. NG prm{o; 4,2 AcrakcanTun
pOsKeBUii
M #2. NG Temmo- .| 2,0 AcrakcanTun
KOpUYHEBUH
M #3. NG |KopuuneBuii| 3,2 AcrakcaHTHH
M #4. NG HKosTuit 9,4 Kaporun

M #5. NG | Opamsxesuii | 9,0 | HeBusnaueHwmit

VY HacTymHUX OOCTiI:KeHHAX OyJIo mpoBee-
HO CTYHiHYaCTy IIO3UTUBHY CEJIEKITiI0 3 BUKOPUC-
TAaHHAM CEJIEKTUBHUX CEPEIOBUII, III0 MiCTHIN
COJII BaXKKMUX MeETaJIiB, AKi TaKOX IHIYKYIOTH
Yy KJiTHHAX yTBOPEHHSA aKTUBHUX (DOPM KUCHIO
[23—26], i orpuMmaHO KinbKa IITaMiB 3 IigBUIITE-
HUM PiBHEeM 6ioCHHTEe3y KapOTHHOIIiB.

3 myranTHOro mramy 8.UV, micia moBTop-
HOTO YP-ompominenHusa orpumano mram 21091,
3 akoro mig giero HI' 6yno omep:kamo KijabKa
HOXiJHMX MYTAHTIB i3 mocuaeHUM 3a0apBJIeH-
HaM KosoHil: KNG1 (3 KOHTPOJHLHOTO cepeo-
Buia), Cd#7 (i3 Cd-cereKTUBHOTO cepemoBU-
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Biomaca Bwmicr IIpomyk-
IIItam T/ ’ | KapoTHHOIAiB, | THUBHICTB,
MEKT/T C.M. r/a

NRRL
Y-17268 7,6+0,7 29027 2,2+0,4
21091 7,1+0,2 812+27 5,8+0,3
Cd#7 6,4+0,5 727+10 4,7+0,4
5.1.26 | 6,1+0,1 927+22 5,7+0,2
KNG1 | 6,2=+0,3 947+31 5,9+0,5

OTpumaHi IIITaMU 3 IIOCUJIEHUM CHUHTE30M
aCTaKCaHTUHY IPOAYKYIOTH OiJIbIlle KapOTH-
HOImiB, Hik AuKuUi ™amn, — y 2,5 pasa gua Cd
#7 ra 3,3 pasa — y KNG1.

T'ekcan-eTuameraTHi eKCTpakTH KapoTH-
HOimiB aHasisyBasmu meromom TIIIX Ha xpoma-
rorpadiuamx mnmactuakax Fluka UV-254
B cucTeMi ameroH—-merpoJerHuin edip (1:4)
(puc. 5).
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a 0

Puc. 5. Xpomarorpama KapoTHHOIiB, PO3aiTeHNX
Y cMCTeMi PO3YHHHUKIB alleTOH—IIeTPOJIeiTHI I
edip (1:4):

a — pia mrramis Cd orange, F.UV ta 21091 (sxisa
HAIIPaBO) Y BUAMMOMY CBiTJIi; 6 — mipu ¥ D-cBiTai
naga mramis M #4.NG, D.UV tra A.UV

Y meaxkux BUIaIKax OJep:;KaHi ImirMeHTHI
CMyTr“ Ha XpomarorpamMax OyJin HeJZOCTaTHBO
sACKPaBUMHU Uepe3 HU3bKY KOHIIEHTPAIIiI0 Kapo-
TuHOiAiB. ITicasa xpomaTorpadiuyHoro posmiieHHa
copOeHT 30upaJsIu i IPOBOAMIIN €JIIOILi10 IIiIrMeHTiB
TeKCAaHOM Ta €TAaHOJIOM. ¥ HEIIOJISIPHOMY PO3UMH-
HUKY (rexcani) okpemi (paxrifii KapoTWHOImiB
TPAKTUYHO HE POSUYNHAINUCH, TUMUYACOM AK Y TI0-

A
{-xaporun

r

B-kaporun-5,8-enokcun

JapHoMYy (eTaHOJIi) esroIlis BimOyBaJjiacs moOpe.
3HauHa PO3UYMHHICTE JOCTIIKYBAHUX IiIrMEHTIB
y COmpTaxX CBiIUUTH IIPO Te, IO iXHi MOJIEKYJIN
TepeBaKHO I0JISIPHi, TOOTO € KcaHTopiIaMu.

OgHUM i3 TecTiB AJiA XapaKTePUCTUKU IiT-
MEHTiB, AKHI MTO3BOJISIE BU3HAYUTU MOKJIUBY
HaJIeKHICTh KapOTHHOIZIB J0 Pi3HUX KJIACIB,
€ sHauenHa R, (tabx. 3) Cxiax KapoTUHOIAIB
y Giomaci ApisKI:KiB 3 PisdHOIO IirMeHTAaIli€lo
KOJIOHIH ifleHTHU(iKOBaHO 3a MOKasHUKaMUu R;
[20, 27] Ta cIeKTpalbHUMU XapaKTepUCTUKA-
mu [2, 28, 29].

3aCcTOCOBYIOUM CHEKTPO(POTOMETPUUHUHA
aHaJi3, MU OTPUMAJU CIEKTPU HOTJIMHAHHS
TiTMEHTHUX CMYT ITicJIA eJI0I0BAHHA €TAHOJIOM
3 TUIIOBOIO JJISI KapOTHUHOIAiB (hopmoio (puc. 6).

3rigHo 3 tanuMu Jitepatypu [28, 29] kapoTu-
HOIAYM MAIOTh TaKi MiKu IIOTJInMHAHHA: (hiToOEH —
297, 286, 276 uM; seakcanTu — 450uM, {-Ka-
porun — 425, 399, 377 um; B-xaporusn-5,8-
ermokcun — 452, 428, 407 um. HesnauHi Bigxu-
JIeHHSA CHeKTPaJbHUX MiKiB MOMXKYTb OyTH
HacJIiAKoOM idomepumaarii kaporuHoifgiB. OKpim
TOT0, BUAIJIEH] CTIOJTYKY HAJ3BUUANHO Yy TANBL
o CBiTJIa, TEeMIIEpaTyPHUX KOJUBAHb Ta BILJIM-
BY KHCHIO IOBIiTPS, OCKIJILKY CHCTEeMa CIPAKe-
HUX HOABIMHUX 3B’A3KiB mimmaeTbcs OKHCHIO-
BaJbHOMY 3HebOapBeHHIO [2].

B
I{uc-acTakcaHTUH

b/ E

Tpamnc-acTakCaHTUH 3eaKCaHTUH HDCO

Puc. 6. CieKTpu KOCIiIKyBaHUX CIIOJYK B €TaHOJI
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Tabauysa 3. SHaueHHA Ry KapoTHHOIiB, €eKCTParoBaHUX
3 Oiomacu MyTaHTHUX mITaMiB ApiskaKiB P. rhodozyma

[Iram 06’eM HaHECEHOTO R InenTndirania XapakTepuCTUKA HirMEeHTHUX
€KCTPaKTY, MKJ f KapOTHHOIXY CMyT
0,25 I{uc-acTakcaHTUH YepsoHa, gfoMiHyHOUYa
0,3 Tpanc-acTakCaHTUH Brigo-posxesa
NRRL Y-17268 20,0 0,49 ®diToeH Csiturbes B YO
0,78 FKaporun-5,8-enokcuy | OpaHikeBa
0,45 PoeHiIKOKCAaHTUH YepBouyBaTa
A.UV 20,0 0,49 ditoen CaiTutbca B YO
0,81 O-3eaKapoOTUH OpaHnikeBa, JOMiHyOUa
0,49 diroeu CBiTurhesa B YO
D.UV 35,0 0,62 HDCO YepBoHYBaTA, IIIBUIKO 3SHUKAE
0,83 {-kaporun Kosra, tominyroua
0,25 I[uc-acTakcaHTUH YepBoHyBaTa
F.UV 20,0 0,49 ditoeH CBiTutbea B YD
0,76 Kaporun Kosra, tominyoua
0,23 AcrakcaHTuH YepsonyBara, JieIb IOMiTHA
M #4. NG 20,0 0,49 ditoeu CBiTuThCcs B YO
0,78 Kaporun-5,8-emokcun | JKosra, gominyrmoua
0,3 Tpanc-acTakCaHTUH Baino-posxena
0,49 ditoeH CBiTutbea B YD
M #5. NG 20,0 0,54 KpunrokcantTun OpaHnikeBa, JoMiHyOuUa
0,58 Kauraxkcauntux YepBOHO-POXKEBA, BHUKAIOUA
0,72 Exinenon /Kosra
0,25 I[uc-acTakcaHTUH YepBoHa, foMiHyOUYa
8.UV 20,0 0,49 dDiToen CaiTutbcsa B YO
24G.UV 20,0 0,49 dDitoeH CBiTUTHCA B Yd)‘
0,83 {-raporun OpamxeBa, fOMiHyoOUa
0,25 I[uc-acTakCcaHTUH YepsoHa, foMiHyH0UYa
0,31 Tpanc-acTakCaHTUH Baino-posxena
21091 20,0 0,49 dDiToen CaiTuthbcsa B YO
0,69 HeimzenTudikosaumii OpanixeBa
0,1 3eaKCaHTUH YepBoHa, 3HUKAaKYa
0,31 Tpanc-acTaKCaHTUH YepBoHyBaTa
Cd#7 20,0 0,49 dDiToen CBiTuThesa B YO
0,62 HDCO dionreroBa B YD
0,25 I[uc-acTakCcaHTUH YepsoHa
0,31 Tpanc-acTaKCaHTUH Yepronysara ((ioseroBa B YP)
Cd orange 50,0 0,49 dDiToen Csituthca B YO
0,58 Kanrakcaurun PoxxeBa, 3HUKao4a
0,78 Kaporun-5,8-emokcun | sKosTa

Ipumimra. HDCO (3-rizpokcu-3’, 4’-gurigpo-f,y-kaporen-4-on) [29].

Vei mocnmipsxkyBaHI HAMM HMITAMU IPOAYKY-
10T 0e30apBHY cnoaykKy 3 R; 0,49, axa ¢duyo-
pecmiroe 3a gmii Y®. Ilig gac pmociuimxeHHA
CHEKTPAJbHUX XapaKTEePHUCTUK BCTAHOBJIEHO,
[0 MAaKCUMYMHU IOTJIMHAHHA Iiel CHOJYKU
moxiOHi 10 HaBeZeHUX Y JiTepaTypi JaHUX IJId
(ditoeny (pesyabraTu He momaHo). PiToeH —
nonepesHUK y CUHTE3l BeJMKOI KiJIBKOCTI Ka-
POTHUHOIIB, sIKi B OCHOBHOMY € 3a0apBJIeHUMH
CHOJIYKaMU.

Bigoma kiacudikamia MyTaHTHUX IITaMiB
IpiskmkiB P. rhodozyma [30], 3a AKOI0 BUAiA-
IOTh TPU TPYyNu B-KaPOTUH-aKYMYJIO0UNX
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mramiB, a came: B-KaporuH-moMiHyioui, -Ka-
POTHH-aCTAKCAHTUH-IIPOAYKYIOUi Ta [-Kapo-
TUH 31 CJIiIOBUM BMiCTOM HOPOMIMKHUX CIIOJYK
biocmHTe3y acTaKCaHTHHY. B HaImmx mocCJi-
[UKEeHHAX MPAKTUYHO BCi IMTaMu He3aJIE’KHO
Bil MeTomy cesIeKIIii MOKHA BiZHECTU OO IBOX
OCTaHHiX I'PYI 3aIIPpOIOHOBaHOI rpagaii, Kpim
mramy 8UV, aKuii IpoayKye B OCHOBHOMY ac-
TaKCAHTHUH Ta (hiTOeH.

TaxkuM UMHOM, Ha OCHOBI ceJieKIIii 3 BUKO-
PUCTAHHAM CeJEeKTUBHUX (PaKTOPiB OTPUMAHO
TPyIy MYTaHTiB ApisKmIKiB P. rhodozyma, aki
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CUHTE3YIOTh YUC-aCTaKCAHTHUH, MPAHC-aCTaK-
CaHTUH, QOECHIKOKCAHTHH, 3-KapoTuH, {-Kapo-
TUH, (iToeH Ta 3eakcaHTuH. Halnpoayk-
TUBHiIII MyTaHTH yTBOpPMOOTE 900-950 MKr
KapoTuHOigiB Ha 1 r cyxoi 6iomacu. OcHOBHY
YacTUHY KapoOTHHOIAIB y 6GioMaci mux miramis
CTAHOBUTH ACTAKCAHTUH.
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HCCJIENJOBAHUE COCTABA
KAPOTHHOUA0OB Y MYTAHTOB
JTPOKIKEN Phaffia rhodozyma
(Xanthophyllomyces dendrorhous)
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E-mail: g_svitlana@ukr.net

Ilox BoO3melicTBUEM YJIbTPA(UOJIETOBHIX JIY-
yeil ¥ HUTPO3OTYaHUAMHA OT IITaMMa IPOKIKei
Phaffia rhodozyma NRRL Y-17268 momyueHa
TpyIIna MYTaHTOB, CHOCOOHBIX 00pPa3OBBLIBATH
MIATMEHTHI JKeJITOT0, OPAHKEeBOT0, KOPUUHEBOr'O
¥ po30BOro IBera. IIMrMeHTH MYTAHTOB dKCTpA-
TUPOBAHEBI ¥ OUUIIEHBI C IIOMOIIBIO0 TOHKOCJIONHOMI
xpoMarorpaduu, OIpeneJeHbl MX XpoMaTorpa-
(uyeckasa IOBUIKHOCTH U CIIEKTPHI OTJIOIIEHU A
cBera. B GroMacce moJIy4eHHBIX MYTAHTOB UISHTH-
(uIpoBaHbl YUC-aCTAKCAHTUH, MPAHC-aCTAKCAH-
TUH, (OEHUKOKCAHTUH, P-KapoTWH, (-KapoTuH,
duroen m seakcaHTuH. CamMble TPOAYKTHUBHEBIE
MYTaHTBI 00pasyioT oKoyso 940 MKIr KapoTUHOU-
moB Ha 1 T cyxoii 6moMacchl, cpeau KOTOPBIX OC-
HOBHYIO YaCTh COCTABJISIET ACTAKCAHTMH.

Kntouesvite crosa: npoxk:xu Phaffia rhodozyma,

KapOTHUHOUIBLI, ACTAKCAHTUH, MEHAaINOH, HUTPO-
30TyaHUWH.
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INVESTIGATION OF CAROTENOIDS’
COMPOSITION IN THE YEAST MUTANTS
Phaffia rhodozyma
(Xanthophyllomyces dendrorhous)
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Institute of Cell Biology
of National Academy of Sciences of Ukraine,
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Using ultraviolet rays and nitrosoguanidine,
from the wild strain of the yeast Phaffia
rhodozyma NRRL Y-17268, the mutants were
isolated that were able to produce pigments of
yellow, orange, brown, and pink color. The pig-
ments were extracted and purified by thin layer
chromatography, and characterized by their
chromathographic mobility and absorption
spectra. Cis-astaxanthin, trans-astaxanthin,
phoenicoxanthin, B-carotene, (-carotene, phy-
toene and zeaxanthin from biomass of the isolat-
ed mutants were identified. The most efficient
strains produced about 940 ng carotenoids per
gram of dried biomass, among which astaxan-
thin gave the main part of them.

Key words: yeast Phaffia rhodozyma, carote-
noids, astaxanthin, menadione, nitrosoguanidine.





