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Abstract: In this study, the effects of different induction conditions and tank photo-fermentation processes on mixotrophic Chromochloris
zofingiensis were investigated, and the algal cell biomass and astaxanthin accumulation were increased through parameter optimization.
Different induction conditions including the effects of different mixed carbon sources and hydrogen peroxide concentrations in the shake-flask
system on the growth and astaxanthin accumulation of Chromochloris zofingiensis were first systematically compared. In the
photo-fermentation tanks, the effects of three different fermentation process conditions, i.e., constant high light intensity, lowlight intensity-high
light intensity, and lowlight intensity-high light intensity combined with hydrogen peroxide addition, on the accumulation of astaxanthin in
Chromochloris zofingiensis were examined. The results demonstrated that the highest biomass (6.50 g/L) was obtained in C. zofingiensis
cultivation using the mixed carbon source (a mixture of glucose (20 g/L) and sodium acetate (2.50 g/L)) instead of the sole carbon source. The
supplementation of hydrogen peroxide at 107.50 mg/L further increased the astaxanthin content to 3.23 mg/g with the highest astaxanthin yield
as 72.47 mg/L (which was 1.80 times that of the control), resulting in effective promotion of cellular growth of algal biomass and accumulation
of astaxanthin. In a 5-L photo-fermenter, 20 g/L glucose and 2.50 g/L sodium acetate were used as a mixed carbon source to cultivate C.
zofingiensis via the combination of low light intensity-high light intensity-hydrogen peroxide supplementation, leading to a relatively high
astaxanthin content (3.82 mg/g) and yield (41.41 mg/L), which were 36.92% and 92.96%, respectively, higher than those obtained under the
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constant high light intensity conditions. This work improved effectively the biomass and astaxanthin production of Chromochloris zofingiensis

through the optimization of induction conditions and fermentation processes, which provides a basis for astaxanthin production by C.

zofingiensis in photo-fermenters.
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concentration in the cultures with different carbon sources
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of the total pigments in C. zofingiensis in the cultures with
different hydrogen peroxide concentrations
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SR ESEERIR, o g R A A
IARITHNE R R, X5 53—, H
HARF KA E i m N 12.58 mg/L, ik TAsLibss
Fo B A A S W TS B
107.50~137.50 mg/L, MIFE & S A1 AR = BA 5 TH )
FREHIE, AN 107.50 mg/L i EALEHA

57



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.5

& 2 TEIZEEKRE MMk B RN EENE HFEMINE RN RERMRILL
Table 2 Comparisons of average glucose consumption and astaxanthin accumulation in C. zofingiensis cultures with different hydrogen

peroxide concentration

diges WEBA GRBER ks rkkrE wbken awppe skdae  SFENS

(gl #eEgl) HR[PLA] (10 chuml) fmgl)  [mg(Ld] A DB (mgeaE) 0
4= 25.60£0.20  2.56+0.02 1.86+0.04  40.17+1.43  2.51+0.08 0.21+0.01 1.57+0.04 61.49+0.09
71.5 27.60+0.40  2.76+0.04* 1.91£0.02  58.49+1.65% 3.66+0.22*  0.40+£0.01* 2.12+0.04* 64.22+0.17*
107.5  28.00+0.40  2.80+0.04* 1.90+£0.02  72.47+1.07* 4.52+0.70*  0.41£0.01* 2.59+0.03* 66.31+0.93
137.5 27.60£0.20  2.76+0.02* 1.91£0.03  73.45£2.37* 4.59+0.12*¥  0.45+0.01* 2.66+£0.07* 65.48+0.34

Er KRR RIS AT AT AR R F 0, AMRERE N (p<0.05).
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Wi, AT SR Bt A T T 2 LB AL R e A PR
HRIER. HE Sa~c 1R, —FORFEERER RS,
TR pH (E¥ A0 TS B AR KR %, (HEA
[ 5 S FL ARG A7 T B S i A A RO A R
A HEEW. W Sa. 5d s, (EfEESGEA,
YRRV EIG NGNS, AH AR R AL, KR
144 h Z500 )G, LHFEHIENAREE 630 g/L, M
¥ 1.15%10° CFU/mL, “EMERME, {LH 8.05 ¢/L.
X 653 umol/(m*s) i EL RN T AR K
TR E AT RSCRI X2 A R e s
G5 PSIL, IR T BRI A S S TR0 AL,
T T 4 s 2E00, phah, FENE AR SR
TR S TR R A B R, W Del Campo 8\
UOIZE 460 pwmol/(m™s ) 5E Y3k AR IR S 7 2 o HEAT
RO EIETE10d J5, EPENL 0.30 g/L 15N
7.00 g/L, EVEIINELECR . I E RIS
HIEANI AR, I S L A REREAN A S N e AN ]
B IR R IR G 2 i T AN B ARSI
R, Mgz 1 IR ERFRER .

MTESEM e mesie . (K 5by e), FRIARIY
FER A PEE R AR, EE3RE 36 h 5, RIABERIE
BEKE] 6 g/L LT, ZJE4MINE] 20 g/L JE 4483557,
Z GBI RE AR RS A PR, 3RS oS T AR
iRl 2470 g/L. FEAMAEKEORBER, 76 0~24 h
J¢ 48~60 h IS TE] B N 4B ECR g e N, $59R3 72
h A EE B AAE 16.15 gL, Z JESHRRKIE
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R 2 3 T E s . XY 12 h (66
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Fig.6 Time courses of the content and yield of astaxanthin in C.
zofingiensis grown in 5 L photo-fermenter with different culture
conditions
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Table 3 Comparisons of the effects of three different culture conditions on astaxanthin production by C. zofingiensis

FI AT EE = KRB KR IKKIR-F kIR A M AU A

HEEHAEZ/(QL) 6.30+0.14 24.70+0.28* 16.10+0.18*

T EAE AR/ [g/(L-d))] 1.050.02 1.85+0.04* 2.6840.06*
¥k Kik F/d! 0.07+0.01 0.13+0.02* 0.100.02

RRAEDFKE/ (/L) 8.15+0.51 16.15+0.99* 11.08+0.20*
£ ME 7 E/g/(L-d)] 0.39+0.02 1.39+0.03* 0.83+0.02*
& M ERFE g FEHE) 0.37+£0.01* 0.34+0.01* 0.27+0.01
K% 48/(mg/g) 2.80+0.10 2.66+0.14 3.8240.12%

¥ F & 5 F/(mg/L) 21.46+0.52 38.38+0.52* 41.4120.93*
5% 7~ %/ mg/(L-d)] 2.760.07 6.25+0.15% 6.77+0.11%*
K& H 135 (mg/g # E48) 2.63+0.02 1.25+0.01 1.60+0.01

E: R R RS SR R E ., RFAREEEE (p<0.05).
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