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Abstract: The effects of culture conditions on growth of Porphyridium cruentum Naegeli in the flat plate
photobioreactor was investigated by means of the uniform design method, which included light intensity,
aeration rate, liquid volume, inoculation density and pH value. The optimal culture conditions were
obtained as follows; light intensity 10 000 lx, aeration rate 350 L - h™", liquid volume 6 L, inoculation
density 1.1 x10° mL ™' and pH 9. 0. Under the optimal culture conditions, the biomass production rate
and biomass reached t0 0.431 g - L' - d™'.and 3.240 g - L™
0.652 g - L™' - d~' and exopolysaccharide content was 0. 665 g - L™'. In addition, the replenishment of
fresh medium added every two days was beneficial to enhance the biomass production and

respectively, maximal growth rate was

ey

exopolysaccharide content.
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Table 1 Factors and levels of the uniform design experiment about
the culture conditions of Porphyridium cruentum Naegeli in the flat
plate photobioreactor

KF H#EY  Factor!

Level X, x, X, X, X,
1 2 000 150 6 0.8 5
2 4 000 200 7 1.2 6
3 6 000 250 8 1.6 7
4 8 000 300 9 2.0 8
5 10 000 350 10 2.4 9

DX,: IR E (Ix) Light intensity; X,; BSEE(L-h™")
Aeration rate; X;: 2R B (L) Liquid volume; X, HERIEE
( x10° mL ") Tnoculation density; Xs: pH.
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Table 2 Results of the uniform design experiment about the culture
conditions of Porphyridium cruentum Naegeli in the flat plate
photobioreactor!

£ HERAKF Level of factor 271 Yig
LRSS /g L7t
No. Biomass

X X X5 X X production

1 6 000 350 9 1.2 5 1.050

2 4 000 250 10 2.0 9 0.554

3 2 000 150 7 1.6 6 0.323

4 8 000 300 6 2.4 7 1.473

5 10 000 200 8 0.8 8 0.722

DX EEEF (k) Light intensity; X,: WS ®EE(L - h-1)
Aeration rate; X;: ¥ B (L) Liquid volume; X,: HEMEE
( x10% mL~!) Inoculation density; X : pH.
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Table 3 Results treated by the stepwise regression method

HEY fRAH% R H e L p
Factor! Partical correlation t-test .

X5 " 0.999 67 38.963 97 0. 000 66
X, X, 1.000 00 335.762 28 0.000 01
X, X, —0.999 99 183. 658 02 0.000 03

DX, : YHME (Ix) Light intensity; X,: AAHE(L - k™)
Aeration rate; X, ; ¥ ® (L) Liquid volume; X,: HEFEE
( x10% mL~') Tnoculation density; X;: pH.
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Fig; 1 Effects of optimal culture conditions on the growth of Porphyridium cruentum Naegeli in flat plate photobioreactor
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Table 4 Effects of different methods of feed batch on biomass and polysaccharide production of Porphyridium cruentum Naegeli( X £ SD)
ik EYR/g- L} BER/g ZHEE/g- L LR E/g
Method Biomass Yield Content of polysaccharide Yield of polysaccharide
5 HAPFEEE IR Fresh medium added every day 2.103£0.0806 11.987 £0.459 0 0.494 £0.004 24 2.816 +0.024 2
& H#PFE T H /K Water added every day 1.261 £+0.0212  7.188+0.1210  0.338 +0.005 66 1.927 £0.032 2
PR RN FEHE 57 H, Fresh medium added every two days  2.457 +0.0127  13.268 +0.068 7 0. 530 +0.009 90 2.862 £0.053 5 .
v T -
PR XA FEF B K Water added every two days 1.465+0.0156  7.911+0.0840  0.395+0.004 24 2.133£0.0229 -
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