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Fig.1 Variation of cell densities in four strains of H. pluvialis under photoautotrophic and mixotrophic (NaAc + light) growth
conditions

2 /2014 / 38 / 12



(P<0.05),

Ic)

7H0

FUAE KR/

ERSSUIEIY

1.5 g/L (P<0.05) ,
( 1b) H; ( 2b),
, 0.5 1.5¢g/L ( 2d); R
1.5 2 (
H, H;
) He 6 ,
( 1d) » He )
4 Hg
, ( 2b, 2d)
, Hy, H;
1.5g/L 2a, 2¢)
1.5g/L
, 4 1.5g/L
H, H,
06T —O— NaAc 0.0 g/L 0.6 -
05} —@— NaAc 0.5 g/L 05
04l —W— NaAc 1.5 g/L E_ 04l
03Ff oot
02F H o2t
0.1F A T ooakb b
0.0 - s ' ' 0.0 L ' : ' '
0.6 F H, 0.6 |- H,
05t SRS
04 ﬁr 04 |
03 @ 03}
02} H o2t
0.1} . T ook q
L R SR B S S
A al/d i) /d
2 4

5 ikE REPORTS

H,

Fig.2 Changes in specific growth rate of four strains of H. pluvialis exposed to NaAc at different concentrations
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Fig.3 Influences of NaAc on photosynthetic performance index (Plsps) in four strains of H. pluvialis under mixotrophic conditions
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Tab.1 Influences of diverse NaAc concentrations on various growth indexes of four H. pluvialis strains under mixot-
rophic (NaAc + light) conditions

NaAc A750nm* Plgs Plgs Plgs

(/L) e s
0.0 0.182+0.006 0.19+0.02 0.244 1.61+0.08 1.51+0.05 1.68+0.10
H, 0.5 0.267+0.006 0.29+0.04 0.477 1.59+0.11 1.27+0.02 1.81+0.18
1.5 0.473+0.005 0.42+0.04 0.567 1.81+0.01 1.24+0.04 2.18+0.03
0.0 0.152+0.006 0.29+0.03 0.331 1.79+0.06 1.59+0.05 1.92+0.08
H, 0.5 0.292+0.010 0.49+0.03 0.651 2.18+0.19 1.38+0.07 2.724+0.35
1.5 0.503+0.010 0.48+0.07 0.614 1.70+0.08 1.32+0.06 1.95+0.09
0.0 0.129+0.006 0.29+0.05 0.329 1.44+0.00 1.25+0.02 1.80+0.04
H; 0.5 0.200+0.009 0.40+0.03 0.558 1.51+£0.06 1.18+0.02 2.16£0.21
1.5 0.280+0.006 0.44+0.04 0.550 1.45+0.00 1.03+£0.02 2.27+0.03
0.0 0.151+0.005 0.10+£0.02 0.147 1.69+0.06 1.68+0.03 1.69+0.08
Hg¢ 0.5 0.252+0.010 0.28+0.07 0.338 1.90+0.07 1.35+0.02 2.26+0.10
1.5 0.365+0.006 0.28+0.05 0.305 1.68+0.02 1.22+0.02 1.98+0.02

- %. Ho, Hy, Hy Ayso 10d , He 8d : wx. Ho, Hy, H, 8d , H 6d
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Abstract: The general and different characteristics of cell growth, photosynthetic performance index (PIags) of 4 strains
of Haematococcus pluvialis under mixotrophic (light + sodium acetate) conditions were studied by using chlorophyll a
fluorescence and the cell growth rate. The results show that mixotrophic cultivation could significantly improve specific
growth rate and cell densities in H. pluvialis compared with phototrophic cultivation. Sodium acetate (NaAc) not only
provided organic carbon substance to Haematococcus for heterotrophic growth but also changed its PI5gs of phototrophic
growth. Interestingly, PIsgs in mixotrophic culture was obviously lower than that of autotrophic culture on the first day,
but became significant higher than that of autotrophic culture during the later culture period. The cell growth in mixotro-
phic cultivation could be further divided into heterotrophic growth and autotrophic growth, and the above analysis indi-
cates that the fast growth of cells at the early culture stage of mixotrophic cultivation mainly came from its heterotrophic
growth, and that at the late culture stage was mainly contributed by its autotrophic growth. Moreover, the adaptabilities to
sodium acetate and the optimum concentrations for growth of H. pluvialis varied greatly within different strains. Strain
Hy required a relative high NaAc concentrations and exhibited the fastest cell growth among the 4 tested strains, while
strain Hg presented a low NaAc demands and exhibited the slowest cell growth. Above results indicate that mixotrophic
culture seems to be an effective way to shorten the production cycle and to improve biomass of H. pluvialis in mass cul-

ture with suitable NaAc concentration addition for each strain.
(AL 4. Rigik)
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