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Table 1 The concentration of antioxidants

Antioxidants p/(mg-L")
L-Ascorbic acid 0o 10 15 20 25
Citrazinic acid 0 5 10 15 20

Lenediamiaetetraacetic acid disodiumsalt 0 10 15 20 25

3-tert-butyl-4-hydroxyanisole 0 1.80 2.16 2.88 3.60
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Fig.1 Effect of different concentration of the growth-
inhibitor on the growth of Isochrysis galbana
O—0: 0; O—0O: 0.15 mg/l; A—A: 0.25 mg/L; m—m: 0.10 mg/L;
A—A: 020 mg/L; ¢—@: 0.30 mg/L.
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Fig. 2 The effect of content of MDA and the activity of
POD and SOD of Isochrysis galbana
[0:POD; [1: SOD; 0—0: MDA.
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Fig. 3 Effect of antioxidants on the inhibitory activity of growth-inhibitor for growth of Isochrysis galbana
(a) L-Ascorbic acid. m—m: 0; O—: 10 mg/L; A—A: 15 mg/L; A—A:20 mg/L; @—@: 25 mg/L. (b) Citrazinic acid. m—m: 0; 0—: 5 mg/L;
A—A:10mg/L; A—A:15mg/L; ®—@: 20 mg/L. (c) Na,EDTA. m—m: 0; O—: 10 mg/L; A—A: 15 mg/L; A—A:20 mg/L; @ —@: 25 mg/L.
(d) 3-tert-butyl-4-hydroxyanisole. m—m: 0; 0—1: 1.80 mg/L; A—A:2.16 mg/L; A—A:2.88 mg/L; ®—@: 3.60 mg/L.

Table 2 Effect of antioxidants on the malondialdehyde content of Isochrysis galbana

p(L-ascorbic acid) Contents of MDA p(Citrazinic acid) Contents of MDA
/(mg-L™") /(nmol-g™") /(mg-L™") /(nmol-g™")
0 8.49+1.55 0 12.6+2.12
10 7.45+1.20 5 5.34+0.61
15 6.13+1.64 10 6.12+1.13
20 1.93+0.27 15 7.70+1.68
25 1.02+0.33 20 9.38+1.08
p(Na,EDTA) Contents of MDA p(3-tert-butyl-4-hydroxyanisole) Contents of MDA
/(mg-L™) /(nmol-g™") /(mg-L™) /(nmol-g™")
0 21.5+2.12 0 12.4+1.31
10 19.8+1.87 1.80 7.15£1.18
15 10.3+1.36 2.16 4.97+0.79
20 6.03+1.14 2.88 8.47+1.08
25 4.90+0.68 3.60 10.0£1.27
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Table 3 Effect of antioxidant on the SOD activity of Isochrysis galbana

p(L-ascorbic acid) Activities of SOD p(Citrazinic acid) Activities of SOD
/[(mg-L™") /(U-g™) /[(mg-L™") /(U-g™)
0 14.63+1.95 0 27.86x2.17
10 27.31+2.03 5 3239+3.82
15 27.95+3.95 10 33.13+£3.99
20 30.40+4.71 15 37.03+£3.26
25 17.32+2.03 20 45.87+2.56
p(Na,EDTA) Activities of SOD p(3-tert-butyl-4-hydroxyanisole) Activities of SOD
/[(mg-L™ /(U-g™) /(mg-L™") (U-g™
0 23.33+2.40 0 17.07+1.24
10 27.58+3.56 1.80 25.49+2.13
15 49.68+4.07 2.16 9.41+1.80
20 29.53+3.92 2.88 10.45+1.69
25 23.79+2.27 3.60 10.02+1.31

Table 4 Effect of antioxidant on the POD activity of Isochrysis galbana

p(L-ascorbic acid) Activities of POD p(Citrazinic acid) Activities of POD
/[(mg-L™ /(U-g™) /[(mg-L™ /(U-g™)
0 0.154+0.056 0 0.152+0.036
10 0.166+0.052 5 0.236+0.093
15 0.195+0.037 10 0.210+0.076
20 0.228+0.083 15 0.204+0.075
25 0.255+0.079 20 0.184+0.041
p(Na,EDTA) Activities of POD p(3-tert-butyl-4-hydroxyanisole) Activities of POD
/(mg-L™" /(U-g™) /[(mg-L™" /(U-g™)
0 0.184+0.041 0 0.287+0.072
10 0.218+0.053 1.80 0.470+0.101
15 0.299+0.043 2.16 0.357+0.074
20 0.281+0.086 2.88 0.326+0.091
25 0.210+0.061 3.60 0.305+0.083
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Inhibitory Effect of Growth-inhibitor on Isochrysis galbana and Inhibition of
Antioxidants on Growth-inhibitor Damage to Its Cells”

SUN Ying-Ying”, WANG Chang-Hai"?"
("School of Environmental and Biological Science and Technology, Dalian University of Technology, Dalian 116024, China;
? School of Ocean, Yantai University, Yantai 264005, China)

Abstract The inhibitory effects of growth-inhibitor on the growth of Isochrysis galbana, malondialdehyde (MDA)
content and activities of antioxidant enzymes (superoxide dismutase and peroxidase) were studied. And the
inhibition effects of 4 species of antioxidants on this damage to its cells were also investigated. The results showed
that 0.10 mg/L of GI marked decreased cell densities, activities of superoxide dismutase (SOD) and peroxidase
(POD), and MDA content increased. With increase of GI concentrations, cell densities and activities of SOD and
POD decreased sharply, and MDA content increased obviously. When concentration of GI was 0.30 mg/L, the cell
densities, activities of SOD and POD decreased to 0.05, 0.56 and 0.59 folds of the control, respectively, and MDA
content increased to as higher as 2.2 folds of that of the control set. L-Ascorbic acid, citrazinic acid,
lenediamiaetetraacetic acid disodium salt (Na,EDTA) and 3-tert-butyl-4-hydroxyanisole could decrease MDA
content obviously, and marked increased cell densities and activities of SOD and POD. When 4 species of
antioxidants were added to the medium, the cell densities, and activities of SOD and POD increased to as high as
1.38~1.90, 1.49~2.12 and 1.55~2.13 folds of that of the control set, respectively, and MDA content decreased
by 57.7%~87.9%. It was indicated that the excess active oxygens were produced under growth-inhibitor stress and
active oxygen participated in the damage of growth-inhibitor to Isochrysis galbana; the L-ascorbic acid, citrazinic
acid, lenediamiactetraacetic acid disodium salt and 3-tert-butyl-4-hydroxyanisole could effectively inhibit

membrane lipid peroxidation and further alleviated algal damage.
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