g AR NOV 20, 2008, 35(11): 1828~1832
Microbiology © 2008 by Institute of Microbiology, CAS
tongbao@im.ac.cn

2 EhF

FIB-% B L ERfF RN S RS E %
FXA HEA FHER OBV RERY

(1. 361021)
Q. 361021)

 E: A B-ETLREARANAFRSBELIABRFTFELS S RLAK. FBEREY,
EB-FTLMAENBFAT, i TEAT FESRZE 4, BELRFOEDTRTHFEEK
FHOR Y, BPMIFRAT B-E T LKL 370 mg/L B, HFLRE G RILE A 92.3%; &
AP PRIFRA LAAE T RBARCEES R B R arE, AL 200 NEA%E, Z2REAVAD
T HHFARRRFRFmO TR RZOERE®RE 18%, £ M F. KHEERRZFfmi
FEGLRIGHA RSO ER TS b 22.5%. 45%F 46%. Z LI R RALS BIFHRE
ViR BT LZWTASRMS, BEF LM EEL AR, RETFES S RERG L
REEIR: BB, SHE,P-F T 2, &AMk, HaRE

Screening Astaxanthin-hyperproducing Strains with p-ionone
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(1. School of Biotechnology Engineering, Jimei University, Xiamen 361021)
(2. Research Center of Food Biological Engineering Technology of Xiamen City, Xiamen 361021)

Abstract: The astaxanthin-hyperproducing mutants of oceanic red yeast were efficiently screened with
B-ionone. As shown by the result, the biomass and astaxanthin content of oceanic red yeast was reduced due
to the presence of B-ionone which inhibited the synthesis of carotenoids. The lethality rate of oceanic red
yeast would attained 92.3% if 370 mg/L of the B-ionone concentration was contained in the plate medium.
The oceanic red yeast mutated by ethyl methane sulfonate was cultured on plate medium containing
370 mg/L of the B-ionone. 200 mutants were randomly screened, positive mutants with increased the bio-
mass, astaxanthin volumetric yield and astaxanthin specific yield accounted for 18% of the total strain, the
mutants with higher biomass, astaxanthin volumetric yield and astaxanthin specific yield higher occupied
22.5%, 45% and 46%, respectively. The results indicated that the astaxanthin-hyperproducing strains of
oceanic red yeast could be efficiently isolated on the selective medium containing -ionone.

Keywords: Oceanic red yeast, Astaxanthin, -ionone, Hyperproducing strain, Screening model

(3]

[1.2]

EELWH: (No. B0640002); (No. C19005)
*BIWAEZ: Tel: 0592-6181764; D<: chn@jmu.edu.cn © hER M T TIBE S 5480 http://journals. im. ac. cn

Ui BHA: 2007-12-29; %5 HH#A: 2008-07-08



B- 1829
, 1.2 7%
1.2.1 EFFHE:
, , 22°C 3 d, 4°C ;
2 - A 100 puL
, , ,22°C 3d; (7
, 22°C, 160 r/min 48 h,
, B- B- 4%
, , 22°C, 160 r/min 4d
B- 1.2.2 FTRAZE — 5 mL
3500 r/min 5 min— s
, (pH 7.2) 3 - 5mL (pH 7.2)
— 150 pL (EMS) 1,
(4-61, 30 min—3500 r/min 5 min—
, B- (pH 7.2) 3 - 5mL (pH
7.2),
123 9BAHE
, B- 101 370 mg/L
, B- ,
1.2.4 (RIRAZE ,
1 BRI I ,
L1 ## ,
L1.1 Bk ;
[3] 4 s
1.1.2 EFE:
;3] 125 HHFMESE: () [
1.1.3 iRk%: p- (2) 12141
, , 7mL 3500 r/min 5 min, ,
Sigma 3 75°C 2 mL, ,
1.1.4 L& : Watersl525 ( 5mL , 3500 r/min 5 min
Waters ) UV-2006 ( , 10 mL, (3)
) FA2004 ()
) ZHWY-2102 , 474 nm
( ) TDL-40B ,
( ) 5415D 4)
(Eppendorf Co. Ld.) HH-4 ( (4, Waters 1525
) SW-CJ-2FD , Waters Novapad C g
( CL-40L (3.9 mmx150 mm, 4 um) ,
(ALP.Co.Ltd) 1

© FERFERMEMARAATIKSHIEST http://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



1830 wehGEHR 2008, Vol.35, No.11

F1 REEERERHS p-

Table 1 Operation parameters of high performance
liquid chromatography

Time Velecity Methanol Urtrapure
(min) (mL/min) (%) water(%) ,
1 0 1.00 80.0 20.0 B-
2 2.00 1.00 80.0 20.0 ’ '
3 3.00 1.00 100.0 0.0 ’
4 10.00 1.00 100.0 0.0
5 11.00 1.00 80.0 20.0 >
Note: A=474 nm; Pump mode: gradient; High pressure limit: 3000 s
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Fig. 1 The effect of B-ionone on flask fermentation
Note Aastaxanthin volume yield = Astaxanthin content per 1 liter fermentation broth(mg/L); Aataxanthin specific yield = Astaxanthin con-
tent per 1 gram dry cell(mg/g); Carotenoid volume yield = Carotenoid content per 1 liter fermentation broth(mg/L); Carotenoid specific yield
= Carotenoid content per 1 gram dry cell(mg/g)
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Table 2 Positive mutant strains with f-ionone as a screening agent

Biomass Astaxanthin volume yield Astaxanthin specific yield
Number
Measured Increasing Measured Increasing Measured Increasing
value (g/L) rate(%) value (mg/L) rate (%) value (mg/g) rate (%)
B025 4.43° 0.22 3.27° 19.78 0.73° 17.74
B079 3.67° -16.97 3.71° 35.90 1.01* 62.90
B118 4.44° 0.45 3.53 29.30 0.79° 27.42
B137 4.86 9.95 3.51° 28.57 0.72° 16.13
B139 4.66° 5.43 3.57° 30.77 0.77° 24.19
B148 4.43° 0.22 3.22° 17.95 0.73° 17.74
B150 4.51b° 2.04 3.51° 28.57 0.78° 25.81
B161 4.51b° 2.04 3.27° 19.78 0.73° 17.74
B185 4.67° 5.43 3.44° 26.01 0.74° 19.35
Original strain 4.42° 2.73¢ 0.62°
4 s 5%

Note: Each digital value is expressed as a mean value of four replicates. Means with different superscript letters within the same column are
significantly different (P<0.05)
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