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Abstract: The optimum cultural conditions of Spirulina platensis Geitl including agitation rate, aeration
rate and light intensity were selected in the stirred photobioreactor by means of the orthogonal experiment.
The best cultural condition was agitation rate 120 r  min ™', aeration rate 80 L - h™! and light intensity
5000 Ix. The harvest yield (dry weight) was 1.922 g + L™' under the best cultural condition. The
optimum cultural conditions were obtained according to the regression model, namely light intensity 5 000
Ix, aeration rate 150 L - h ™' and agitation rate 111.70 r - min " and forecast value of harvest yield (dry
weight) reached t0 2.293 g - L™'. In addition, the inoculation rate of 10% is suitable for the growth of
S. platensis in the stirred photobioreator.
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Table 1 Factors and levels of the orthogonal experiment for cultural
conditions of Spirulina platensis Geitl

HZE Factor
K¥ X, X, X,
Level \ . - .
JEIRRE/ I BEE/L-hT BEHESEE/r - minT!
Light intensity Aeration rate Agitation rate
1 5 000 150 200
2 1100 80 120

3 3 000 0 0
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Table 2 Results of the orthogonal experiment for the cultural
conditions of Spirulina platensis Geitl in stirred photobioreactor
HE Factor
q:

-

WX a5 whe o

No. jﬁﬂﬁ?ﬁg/h B/L-h! W/t - min~! weirgyht

Light intensity Aeration rate Agitation rate

1 5 000 150 200 1.875
2 5 000 80 120 1.922
3 5 000 0 0 0.322
4 1100 150 120 0.958
5 1 100 80 0 0.912
6 1100 0 200 0.904
7 3 000 150 0 1.158
8 3 000 80 200 1.305
9 3 000 0 120 1.320
K, 4.119 3.991 4.084

K, 2.774 4.139 4.200

K, 3.783 2.546 2.392

K’ 1.373 1.330 1.361

K,’ 0.925 1.380 1.400

K;' 1.261 0. 849 0.797
R 0.448 0.531 0.603
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Table 3 The significance analysis of the orthogonal experiment for
the cultural conditions of Spirulina platensis Geitl

HED  REXEK o BEAF P
Factor!’  Partical correlation i-test Significance level P
X, 0.998 11 16.249 48 0.003 77

X,? -0.997 82 15. 102 60 0.004 36

X,? -0.992 06 7.885 97 0.015 70

X,2 -0.998 85 20.871 76 0.002 29

X, X, 0.997 28 13.535 32 - 0.005 41

X, X5 0.931 99 2.571 09 0.123 80

X, -0.653 44 0.863 21 0.479 00

DX, : JEBEF Light intensity (Ix) ; X, : M8 Aeration rate
(L-h™Y); X, #4530 Agitation rate (1 - min~')
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Table 4 Effect of inoculation rate on the dry weight, contents of
chlorophyll a and B-carotene of Spirulina platensis Geitl in stirred
photobioreactor

e -1

&8/mg - L Content
B TL L g
Inoculation rate g" HEEa B-¥% ME
Dry weight Chlorophyll a [-carotene

5 1.447 10.98 7.50
10 1.925 14. 46 9.24
20 1.462 11.59 8.96
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