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Effects of C/N Ratio and Light Intensity on the Production
of Astaxanthin by Chlorella zofingiensis
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Abstract: The effect of C/N ratio and light intensity on the astaxanthin accumulation of Chlorella zofingien-
sis was studied in this research. C/N ratio showed obvious effect on the astaxanthin accumulation. Astaxan-
thin content rapidly increased with the enhancement of C/N ratio, while the alga growth was inhibited, the bi-
omass was far lower than the control. The maximum astaxanthin yield of 9.19 mg/L was obtained ata C/N ra-
tio of 133. High light could farther enhance astaxanthin content and yield. A light intensity of 200 umol/m”* . s
could induce maximum astaxanthin yield to 12.52 mg/L without serious inhibition in the biomass. Be-
sides, the mechanisms of different induction were discussed, and the method combined heterotrophic and
phototrophic culture was proposed to enhance astaxanthin production by C. zofingiensis.
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4d 3
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pluvialis) (Phaffia rhodozyma) 20 g/L 40 g/L,
5 mmol/L 10 mmol/L
20 mmol/L 10 mL 90 mL
, , 250 mL , 5
) . | )
, 50 pmol/m* . s 100 umol/m* . s 200 umol/m* . s
) , 300 pumol/m® . s ,
(PUFAs) (Lutein) 1.2.2 MEF*: Chen
[7:8] (Chlorella zofingiensis) (4 Chen Johnson
’ , [15] 3.5-
[9] , [16] HPLC U7
8d , 2,
[1o, 11]’ [12] 0.02 g , 5
i 1 mL |
s C. zofingiensis Baroli HPLC (18]
Waters 1525 R
3 Waters Spherisorb Cig(5 pum; 4.6 mmx>250 mm)
- ( ) , A( 0.1 M Tris - HCI1 [pH
8.01=84 2 14, V/V/V) B( =68
s 32, V/V), HPLC BDH Laboratory
Supplies (Poole, England) 0 min
. . 15 min, 100% A 100% B;
1 Mﬂﬁﬁ& 100% B 10 min, 1.2 mL/min 20
L1 #R uL ,
1.1.1 5. , Chlorella zofingiensis (ATCC Sigma Chemical Co. (St. Louis, MO)
30412) , Waters2966 ,
1.1.2 EFHE. (8] 250 nm 700 nm, 450 nm
Bristol’s (CZ-M1), MgSO,4-H,O
” 0.15 g/L 12 g/L 1 ) EEREWSR
10 g/L 2.1 AEHREALEFNKEERURITE RS B
1.2 REHZE AL
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10 mL , 25°C 130 r/min 30 300 8 d
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Table 1 The effect of different C/N ratio on the growth and astaxanthin production of C. zofingiensis

(g/L)/ * * *
Glucose/NaNO; C/N ratio Specific Ma).(imum dry Conter}t of astaxan- Product.ion of astax-
(mmol/L) growth rate weight (g/L) thin (mg/g) anthin (mg/L)
20/5 133 0.037 9.28D 0 75A 6.95B
20/10 67 0. 037 9.25D 0 34B 3.17C
20/20 33 0. 036 9.31D 0 21C 1.92D
40/5 267 0. 033 9.87C 0 84A 8.34 A
40/10 133 0. 035 11.9A 0 77A 9.19 A
40/20 67 0.034 11.2 A 0 38B 422C
* Duncan 1% ,

F2 TRBERRZSMNKRENERKGERSHIZIT

Table 2 The effect of different light intensity on the growth and astaxanthin production of C. zofingiensis

Light intensity (umol/m’ s) Maximum dry weight (g/L) Content of astaxanthin (mg/g) Production of astaxanthin (mg /L)
0 11.6 AB 0.72C 8.35D
50 11.9A 0.8C 9.54C
100 10.9B 1.02B 11. 10 B
200 10.9B 1.15A 12.52 A
300 9.8C 1.26 A 12.40 A
10 mmol/L
1 20 g/L , 4d ,
40 g/L , 44,
40 g/L (11.9 g/L) 2 :
267 " 300 pmol/m® . s,
20 g/L 40 g/L , 200 umol/m* . s
12.52 mg/g
267 0.84 mg/g, 23 BE. RIBERHEMITEENENTI
133 40 g/L 40 g/L 10 mmol/L
> 1 2
) 4 d ,
e, 12 d ) ,
[19]
22 AEBERALFSHNKENTREHL )
A 4d ,8d ,
40 g/L ,

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



356 wehGEHR

2008, Vol.35, No.3

[12, 20, 21]
16 145
S 14t 140
g 12t 13
gg 100 — & — Glucose 305
<5 : |55 &
ES o — O— Nitrate 255
§/§ —m— Cell dry weight 4 20 §
£5 6 150
Z 2 4l
g ) 10
S 2t Is
©
O 9 A 0

0 2 4 6 8 10 12 14
Culture time (d)

1 SFEFTEFRETHRE. AR EURAKRTE

B 45 7 B E) B9 2R 4K

Fig. 1 The time-course changes of remained glucose, nitrate

concentration in the medium and the obtained cell dry weight
concentration under heterotrophic culture condition
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Fig. 2 The time-course changes of obtained astaxanthin con-
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