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STUDY ON THE ASTAXANTHIN-PRODUCING YEAST
PHAFFIA RHODOZYMA MUTATED BY NTG

WU Jiang LIU Zi-Yi ZHU Shou-Min
{Department of Biochemistry, Medical college of Zhejiang University, Hangzhou 310031)

Abstract ; astaxanthin is an effective antioxidant and natural pigment which has wide application.
Phaffia rhodozyma is a good source of astaxantin, but wild strain has limited use in industry because
of low production level of astaxanthin. Several mutants of Phaffia rhodozyma were obtained by ex-
erting mutagen N-methyl-N-nitro-N-nitrosoguanidine. The growth curve suggested that pigments
were mainly produced in the middle and latter periods of log phase. The pigments were extracted
from Phaffia rhodozyma and analysed by esterification, thin layer chromatography and absorption
spectrometry. [t was proved that aataxanthin, astaxanthin diester and J-carotene were the major
components of the pigments produced by Phaffia rhodozyma. We also studied the pigments produc-
ing phase of Phaffia rhodozyma. and founded that astaxanthin was stable to light under butylated
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hydroxytoluene coexistance.
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SFH X (astaxanthin) , £ 5% 3,37- "8 %E-B.0- A FR-4.4-"H. FEEREHP
RERMRE EERFI ERE. CABRENEAHE EEAXNERNNA . XEHH
E N REEEASHEHEE. A TERXLEFFEER/RE - THRNEHEE. 56F
PRAL.CEERERFEE BXEBEORIERD. EHPXRPCIEXTERRSA
— SE B4R B9 S B T BE L B AR S SRR X1 BBk ) 4 L TR BT A R B SRR AT . H BT P
R EERERRN R E RS AR RHE , AR 2R & K WH, B TIREE S .
hTHERAAREBNRELED EASEREATYTLARFERENEAR . BREEY
bttt A B RANR RRIE A B —E M RME.

BEj . AR EH 3P RE. —BRATER, SRARARE, 1 HLRERS 6B ERE SR
BRHEA. CRATEF PRI FETPFERSERTARRE BRI ZEEREK. A
Fhwm., S_HAEMRERBER, MATERRE 8 (Phaffia rhodozyma) 5T £ LR ¥
(Haematococus)% . LERBHEENHNY BT EFHEFRORE, B TR EBERTHE (Heteroba-
sidiomycetous) . BN EBERMIE  EFBAK  EELE”. MAESAEENEL SR
Frokd X B EE 0T S AT LA B ER Bt e 2 o BIRR RO R B PR RRAR
W BRI .

1 HME5k*E

1.1 ¥

1.1.1 B ARABSEFATREFEEH.GEH LW,

1.1.2 {{$5.LRH-25A &4 #4,L7ZB-10 i T H &, ACO-009D 135W BEESR
#3754 43I B it s Beckman DU-65 S+ YEXE B I :LG-3 & FHIKTET 4.

1.1.3 BHELEN . FETIEFE.FENTENEA X, FREKHLEE 1,038, 8
#pH. PERIIEFE 0. 7 BERRH . TN Yl i . FA S N- B - N A - N- 3 A0 A A
(NTG), & KIFMEMH 8- ¥ b EZIRMER GSigma ZAFD ., HEMAMN . ZTEREFEBHD)
(RRAK)., RARNH BN,

1.2 HERIENGE

1.2.1 FEEFE RARLH N-F 2N B E-N-T 54 B (NTG) X A5 B Sk b 2 5%
B, HELBESENT . OM&AHERS . S ERITHE PR 24, BOKBEHEF
#, FpH6. OB B EREZE 4X10° A/mL £ . @i . 1 0. 5mL NTG(fpHs. 0
B 5% 4% b Wk WO ) B2 3R BE 4 0. 2mg/ml A1 0. dmg/mi)IEA RE, BR 4X10° A/mL EH
0. 5mLinA iR, BRE R 22°C KRR 30min, FABR ST, HOFL LFREL
BN, HIERBERE 20 £5,22°C KB, UM TE U FFNHIREFE ERLK, 22°C 3%
10d EGHARLCEEEEREHTEF AT,

1.2.2 BHFGEXEFEHERRLES 1. 038, 0 2% BIsH R4 E. BEERESE 22°C
WL 48h R THE 1 038 FHIH P, BASRELEIBNZK,22°C 3FHF . & 3h Bl AR
20 £, M Acon BB £ K MR, {0 ME € RIE BT,
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1.3 BEERNHEESERER

B K- B B A, B RS 10mL. 3000r/min B4 15min WK, HHF
K etk 2 W, BHEL 10mL W4, 105°C 2¢h S FHE. BEHEBE T -30°C K% 3h, hi2. 5
NHCI, &8 29 5 FE M 15 8 (mL), SLEP B $ KW 2. Smin, R # H1, 3000r /min B0 15min,
MEAEETFAKER 2K IS BERMSRKERAR  EEHAERKE. A MBR. MAS 1%
BHT A MBERAX . FRAZE TKEZAM, T KREAR KA OMBEER.
1.4 XPFRSANVN

£ An G-H i F I ERAAY FED, GBS Ax=2100,

BB N R (pe/g TR =An XDXVX100/(21 X W) ; R W A, K RBCEE & 40
MR D B EES V. EREE @D . W AR TE®@.
1.5 BIReRNMSFLIH
1.5.1 MEBH (TLOMATIKERE HRERG 2g M 0. 3%HRPBAFERPER mL
PFEERS S M7E 7. 5em X 15cm W BERIR E, ZFR TG 110°C ik 1~2h, & RBERAER
BHRESABEE S, LIRS RISELH Y P RIEERFETIT R, LSRN LK,
EBR7 DIRBAMN BESYBHAR EH. ARRESERMTRT BNANTEE
.40 1mL ST BUE B G, B R A R SN e T EXE R .
1.5.2 WHESLEHGENE RSB ARECRMIAIN TS RIRET TR A HBE A S
#$1 1% KOH BB 80°C KIGPEH 60min, 4°C KR BN K. NFHERBIFAHESF
R, FAKEEREME pHS. 0 5. BEHMBBERE T ESE. '

2 ZER5iT
2.1 FMALN BHT M AFW T I E
NEEEELESEEGBR, MAMMES. BHT LA HBE®R. % 1 #7ER:
- ®1 SRFRE BHT (AP KR DHRMNE

wBe 1 2 3 i
BHT At SmL 2%BHT 5mL 0. 2%BHT 5mL 0. 02%BHT SmL
L1 § 33303 5mL 5ml. 5mL SmL
BHT # B 0 1% 0.1% 0.01%

1~4 B 1mL BEBEZIHEXATES . &

@1,

&R # BHT 7] LB B RITE KA
BEr, RINBHT (S 2h BT RY 2 HE
*61%,.BHT 7F£0.01%.0. 1% fI 1 UK ETHH
R RESN TN 50%.44%M 7. 9%, i BA
BHT tR P BB Ca R cmEE, 8
Beckman DU-65 6B HARM ERP 1 S 2 6 05 10 L5 20
B85, FE T 360nm~ 600nm &Y It % i B — +/h

B35 BHT MIFE XM R THABE R, B M1 BHTXIFWEXBRE&EHEN
-4-0 BHT,-@-1% BHT,-M-0.1% BHT,-A-¢.01)% BHT
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HEFH X EeT a1 A BHT {E 53, & A 5t

KA INKEERNER. s
2.2 £k
L REHE LW ASEHEEFTESR 10h 1.5

ERBAMEN, 360 AT WY, 20 ZABK  Sof
EYR HEER B 18h FRTH.EEHET
AL, 27h B R B B A6, VLS A Y B3
IR L 2, of oo
2.3 BEHR i
BEBERTRERITE. RE. Naangs Bz AN EFFPHELHLE
HE%E. TAANAEKREATEENTESE
B FEMFEER. MFFEAHERESENOE, AR EICRENELEERTEE
A, RN LW-2,LW-3,LW-4, ZETHRAEERARBERTEFT-HREHRELY
SRR ERERAIEE, BHRHBIGHER. SXTHBRREIBEE#THEK. RE
¥ LW R 3 AERSERFH F1EH BN R 0. 25m*/h/50mL, K- B-REERE R,
BNIER A KRFHE.ZEELE 2.
®2 GEANARENENHEATF  XSR Z8% i, F=11. 164, P =
5 # LW  LW-z LW-3 LW-4 0. 00087, HAMMBIEHRITEYL., &
BAEES M RGg/e) 1324 2000 2149 150.7 BIEHE, LW IMHRHEY FEFER
HLEAREEN LW KLY 62.3%.

2.4 BEERNUSHIAEE
2.4.1 ESRERIIH BT ARG R- PR EUE R R R RS EE SIFH
KRR EaMB PICRAMEE L mHE 3.

iy B ] R, B R4 4R 4 A bR HEUE R A9 6 TRIR
E kAP, A 2 472, 5nm, {5ITEFRERAIE 1.0
EhIERLEETERS. 08
24.2 BHBARNVLSTHEE . LW.LW-2,
LW-3. LWA MEBRERBAZEREELERS .
W ERNE 4, LW-3 BB BAE LB hE e 0.4
B.E#A, TENYYRE, E46 B HENE 02k .
82 . IRZHTERIH.FEIHRERESS o
SIS . ERNE 5. KRB 4P EHHBEAR 360
FEMAR LA 4 MBEA . R ESBM Ra=0. 97,
R;;=0.80,R;;=0.57.R,,=0.52, B 1 SEWE, (if B3 RN BRSO R 03 7 O
B50308 bRERAEG A R FE I B ~HEERK, - HINRY
B HES - Y F RARES RS, 2 ARA6 BT PRIk Y 499m, F3 AR
BAG, BERE SRERX SHFRIFERCEMN, EEG TR MY 48Inm, STFHFE
GERERTFHREE K, F4 HERRNBE, SEMRD, WK 459nm. 483nm,
499nm, b B ER K, AR P S HEHERER, THEETHFEN S AT P RYRSE
Y BABEAMBTRAAERS 8T PERER A, Rs=0. 97; Eﬁmhﬂeﬁ#%
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ML RIS R=0.78, H 4 EE2 MBI SBAUEEN- &, 5L EIRHERRT

B, H R, BB RBRAER/D EMNB A REFEFR K. AR4dEAEGEaR
HEERTRITGERLRE.
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Lw2 LW3 STI1 ST2 Lw4 Lw

¢ FEBREFETHROMBRHERN TLC 247 5 Akt RBbredn TLC 467
1 LW, 2~4 LW2~4, STl B¥F FRIFESR. 5 AMEE.c FHE.ST3 FARFEES,
ST2 FE RIS STIF-HF P EIERESR

B A K R A A R B 6 R EEEMB P B, B AR ERKEAB Y,
HS@kAyRIL%. BEAFPLFRBRREVERUENEARGE~E, EERERS
KBBRERENFEEN ., B REEFRIFHFENR . A NTC #THFREERBBE
ERFRERMATK HERBEFNERERTEL ZRFELMME. Hokk-8-2(ERK
ARXESMERE —HRREARNTE, BR-PIEERTANE, HEEL TRIR S
MERRE LRSS ENENS FRTEIERTEFREARARNSES AT PR.¥
Aty R LH BHT fEH] MBI HFROAREE, TARESERRERLBEFHIRE
ol
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