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Effects of different culture media on the growth and production of astaxanthin by
Chlorella zofingiensis

PENG Juan', WANG Yan', XIANG Wen-zhou', CHEN Feng'*

(1. South China Sea Institute of Oceanology, Chinese Academy of Science, Guangzhou, 510301; 2. Department of Botany, the Uni-
versity of Hong Kong, Hong Kong, P. R. China)

Abstract: The biomass and astaxanthin yield of Chlorella zofingiensis cultivated in three different media including CZ-M1,
Kuhl and KM1 were investigated. Results showed that Kuhl medium was best for growth as reflected by its highest values of
specific growth rate, maximum cell dry weight concentration and cell growth yield on glucose comparing with the other media.
However, its astaxanthin production was the lowest. KM1 exhibited the highest astaxanthin production both on a per dry cell
weight and a per volume basis. Higher biomass (up to 8.99g-L™" cell dry weight concentration) and astaxanthin levels (up to
20.1mg-L ™" and 2.24mg-g"") in glucose-stressed Chlorella zofingiensis cells growing under low light in modified KM1 medium
were obtained.
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Tab. 1 Compositions of three different media, KM1, YUAN
Kuhland CZ-M1 Sigma Chemical Co. (St.
KM1 Kuhl/ Ccz-M1/ .
fmgL) (mgL) (mgL) Louis, MO) Waters2996
Glu'H,0 10000 10000 10000 ; 210 700nm,
KNO; — 1011 — 450nm (S2,
NaNO; — — 750 mg L™ : S2=S1*DW, S1
2000 - - (mg'g), DW (gL™)
L-Asparagine'H,O 400 — —
K,HPO4-3H,0 — — 75 2
KH,PO, — — 175
Na,HPO,-12H,0 — 89 — 21
NaH,PO0,-2H,0 — 621 —
MgCl,-6H,0 200 — — CZ-M1  Kuhl >
MgSO0,-7H,0 — 246.5 75 , 4
FeS0,-7H,0 10 6.95 — , 4.52g' L7 524g L7, KM1
EDTA — 9.3 — , , , 4
FeCly-6H,0 — — 5 5
CaCl,-2H,0 20 14.7 25
e 3.72¢L7'( 1A) 3
ZnS047H,0 — 0.287 0.287
MnSO,-H,0 — 0.169 0.169 4 ¢ 1B) CZ-M1  Kuhl
H;BO; — 0.061 0.061 lad > KMl
CuS0,4-5H,0 — 0.0025 0.0025 s
(NH4)Mo;70,4-4H,0 — 0.01235 0.01235 2 , 1.07mg-g”"  4.31mgL”"
NaCl — — 25 ( 3
#2 MRMKMLEFRE
Tab. 2 Compositions of the modified KM1 medium
KM1 /(mg-L™"
Bl B2 B3 B4 Cl c2 c3 c4
Glu'H,0 10000 10000 10000 10000 10000 10000 10000 10000
2000 2000 2000 2000 2000 2000 2000 2000
NaNO; 229(2.7mM)  850(10mM)  2550(30mM)  4250(50mM) — — — —
KNO; — — — — 273(2.7mM)  1000(10mM)  3000(30mM)  5000(50mM)
MgCl,-6H,0 200 200 200 200 200 200 200 200
FeSO,47H,0 10 10 10 10 10 10 10 10
CaCl,2H,0 20 20 20 20 20 20 20 20
:Bl B2 B3 B4 Cl C2 C3 c4 ;
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Fig. I  Kinetics of growth in terms of cell dry weight concentration (DW) in a batch mixotrophic culture of C. zofingiensis in
CZ-M1, Kuhl and KM1 media(A). Kinetics of glucose consumption in different media(B)
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Tab. 3 Effect of different media on biomass and astaxanthin production by C. zofingiensis after 14 days

CZ-M1 Kuhl KM1
/(gL 4.52+0.22 5.24+0.21 3.72+0.09
/(uh™ 0.039 0.040 0.038
/(mg-g™") 0.26+0.02 0.21+0.01 1.07£0.06
/(mg-L™") 1.25+0.09 1.13+0.04 4.31£0.25
+ (n=3)
2.2 KM1 « 4
222 MALEE KMI Bkt kg mirF 4
2.1 , KMl #9757
, (0.038h7") B3 B4 (3
, KM1 — C4 , B3+ B4+
(L-Asparagine) C3+  C4+ 5 ,
KMI1 , ; NaNO;
s 2 50mM ,
221 HALEHR KM 32 A AT skiEA ke 40gLl 8.99g-L7",
2 20.1mg-L™" and 2.24mg-g”'( 2)
NaNO;  KNO; , KMI1 NaNO;
, ;. NaNO; L-Asparagine KNO; ,
KNO; ; NaNO; ; NaNO;
50mM 4.39g-L7" ,
x4 MAULFH KML EFEINEKREE KB
Tab. 4 Effect of the modified KM1 medium on the growth of C. zofingiensis
Bl B2 B3 B4 C1 2 C3 c4
NaNO; NaNO; NaNO; NaNO; KNO; KNO; KNO; KNO;
/ (mM) 2.7 10 30 50 2.7 10 30 50
/(gL 3.83+0.28 3.91=0.02 4.330.04 4.390.02 3.48+0.16 3.64+0.16 3.96+0.05 4.08+0.02
/! 0.038 0.039 0.041 0.043 0.030 0.030 0.030 0.029

+ (n=3)
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