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Table 1 Selenium adding method
1
Addi tity of per ti
) 3 4 Adding method ~ Time/ n™ day Times 1 Uiy oF per fime
/ % of total
1 1 1 100
Il 14 2 50
* Co-y Ii 135 3 33.3
o I\l 1234 4 25
V 12345 5 20
17 Zarrouk &3
1.5.1 0Dy, 722 ODsy
1.5.2
1 1.5.3 10mL
1.1 4h 5 mL
mlL D
Spirudina platensis 3 ODso
ODsg, %
1.2 1.6
Zarrouk RF-5400 722 2 3-
50 mL. 0Dy =0.10  30mL 2 3-DAN AR
2.8~3.2cm 33 ~35C pH 8.8~9.5 2
40001x 24h/d 150r/min 6d
3 L 2.1
7 k
1.3 arrou
15~20d°®
4 5 Ly 5° ;
3 15 0
400mg/L
1.4
100mg/mL 1
500mg/L
2001-11-19 2002-03-07
No . 96-904-06-06 No.2001-J-010-01 .
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1 Table 2 The table of factors and levels numbered
Levels and number of treatments
Factors
4 5 o) 1 2 3 4 5
3 A Content of Se/ mg/L 100 200 300 400 500
B Adding method of Se 1 II Il v A
% C Content of S/ mg/L. * 70.4 140.8 211.2 281.6 352
4 1 D—>B—>A D Content of NaHCO;/ g/L 5.6 11.2 16.8 22.4 28
—C g g * Content of S was regulated by adding different amount of K,SO,
5 DBA which was deducted the S content S1 27.3 mg/L  except K,S0, from ori-
ginal Zarrouk’ s culture medium by the following formula
D; By A C, 16.8 ¢/LL 3 K;SO; mg/mL = content of S—SI x mOle::)l;E:‘:fil;Lloing S0, =
300mg/L content of S-S x5.43
3 Lyss*
Table 3 The orthogonal combination design of trial L,s5° and relative yield
Factors Relative yield/ %
No. of treatment
A B C D E F 1 II Il Average
1 1 1 1 1 1 1 115.06 105.83 104.71 108.53
2 1 2 2 2 2 2 107.80 109.38 114.58 110.59
3 1 3 3 3 3 3 110.16 126.41 104.44 113.67
4 1 4 4 4 4 4 92.00 109.38 98.18 99.85
5 1 5 5 5 5 5 79.06 66.46 74.38 73.30
6 2 1 2 3 4 5 105.47 111.55 101.17 106.06
7 2 2 3 4 5 1 91.11 106.37 96.78 98.09
8 2 3 4 5 1 2 85.00 88.13 72.43 81.85
9 2 4 5 1 2 3 110.94 117.97 103.91 110.94
10 2 5 1 2 3 4 108.59 120.56 112.28 113.81
11 3 1 3 5 2 4 74.65 81.09 88.47 81.40
12 3 2 4 1 3 5 108.75 119.53 120.31 116.20
13 3 3 5 2 4 1 125.63 129.22 124.47 126.44
14 3 4 1 3 5 2 127.09 111.26 109.38 115.91
15 3 5 2 4 1 3 98.75 108.98 95.32 101.02
16 4 1 4 2 5 3 86.62 101.50 97.55 95.22
17 4 2 5 3 1 4 105.94 108.27 101.12 105.11
18 4 3 1 4 2 5 97.66 101.17 92.34 97.06
19 4 4 2 5 3 1 72.19 89.22 67.38 76.26
20 4 5 3 1 4 2 109.38 114.06 106.41 109.95
21 5 1 5 4 3 2 78.29 54.61 73.92 68.94
22 5 2 1 5 4 3 82.25 76.47 62.97 73.90
23 5 3 2 1 5 4 103.13 109.75 118.44 110.44
24 5 4 3 2 1 5 122.00 104.25 117.36 114.54
25 5 5 4 3 2 1 125.34 115.44 121.88 120.89
CK 100.00
4
Table 4 The analysis of range of S. platensis yield
Factor A B C D E F
ky 101.19 92.03 101.84 111.21 102.21 106.04
ko 102.15 100.78 100.87 112.12 104.17 97.45
ks 108.19 105.89 103.53 112.33 97.78 98.95
ky 96.72 103.50 102.80 92.99 103.24 102.12
ks 97.74 103.79 96.95 77.34 98.59 101.43
Range 11.47 13.86 6.58 34.99 6.39 8.59
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Table 5 The analysis of variance in different treatments
Source of variation Deviation sum of square Degree of freedom Mean deviation sum of square F value Significance
A 1227.70 4 306.92 5.32 * %
B 1773.75 4 443.44 7.69 * %
C 399.13 4 99.78 1.73
D 14697.57 4 3674.39 63.74 * K
E 488.38 4 122.09 2.12
F 552.41 4 138.10 2.41
Error 2882.37 50 57.65
F0.05 4 50 =2.56 F0.01 4 50 =3.72
* % F>3.72
120
ES 3 100
5 100 /\O_Q O‘O/O“O\O ODsg, //
> . -® et =
Q 25 .\ %(;ting rate”™>"" \ 809
E80 g [
2 S 2
<
0 — — — — 1.5 60'5
ck 1 23435 12345 12345 12345
Se content Se adding method S content  NaHCO; content 1 40
ck1 2345 ¢ckl12345 ¢ckl12345 ckl2345
1 Se content  Se adding method S content  NaHCOj; content

Fig.1 Effect of the factors Se content Se adding method sulfur

content and NaHCO; content on S. platensis relative yield

2.2
ODs4
ODs4
Y ODSH) X] XZ
Y =0.452+0.600X, +0.916 X,
A =0.699ZX] +O.287ZX2
Ry =0.951
df=nk1=22 «=0.01 Ry,
0.585 Ry » = 0.951 @ =0.01
Ry 1 P <0.01
ODsq
ODsg,
r, =0.938 r,, = 0.868
df = n-k-1=
22 a =0.01 t Ly oo =2.819
ty =19.110 1, =7.838 P 0.01

OD:se

ODsg

2 4 ODsg
Fig.2 = Effect of the four factors in S. platensis cultivating

on the ODsg and S. platensis floating rate
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Optimization of Cultivation Conditions in Se-enriched Spirulina platensis

HUANG Zhi' *  ZHENG Wen-Jie>  GUO Bao-Jiang’

U Department of Biotechnology *Department of Chemistry  Jinan University ~Guangzhou 510632
3 Biotechnology Research Institute  South China Normal University ~ Guangzhou 510631 China

Abstract  Orthogonal combination design was adopted in examining the Spirulina platensis S . platensis yield and the influ-
ence of four factors Se content Se-adding method S content and NaHCO; content on algae growth. The results showed that Se
content  Se-adding method and NaHCO; content were key factors in cultivation conditions of Se-enriched S. platensis with the
optimal combination being Se at 300mg/L.  Se-adding amount equally divided into three times and NaHCO; at 16.8 g/L. Algae
yield had a remarkable correlation with ODsg, and floating rate by linear regression analysis. There was a corresponding relation-
ship between effects of the four factors on algae yield and on ODsqy floating rate too. In conclusion ODsqy and floating rate

could be served as yield-forming factors.

Key words orthogonal combination design spirulina platensis cultivation selenium
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