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Growth Inhibition of the Four Species of Red Tide Microalgae by Extracts from

Enteromorpha prolifera Extracted with the Five Solvents

SUN Ying-ying] , LIU Xiao-xiao', WANG Chang-hai2

(1. Ocean School, Huaihai Institute of Technology, Lianyungang 222005, China; 2. School of Ocean, Yantai University, Yantai
264005, China)

Abstract; To study the effects of extracts of Enteromorpha prolifera on the growth of the four species of red tide microalgae
(Amphidinium hoefleri, Karenia mikimitoi, Alexandrium tamarense and Skeletonema costatum ) , the extracts were extracted with five
solvents ( methanol, acetone, ethyl acetate, chloroform and petroleum ether), respectively. Based on the observation of algal
morphology and the measurement of algal density, cell size and the contents of physiological indicators ( chlorophyll, protein and
polysaccharide) , the results showed methanol extracts of E. prolifera had the strongest action. The inhibitory effects of A. hoefleri, K.
mikimitoi ,A. tamarense and S. costatum by the methanol extracts were 54. 0% , 48. 1% , 44. 0% and 37.5% in day 10, respectively.
The extracts of E. prolifera extracted with methanol, acetone and ethyl acetate caused cavities, pieces and pigment reduction in cells,
and those with chloroform and petroleum ether caused goffers on cells. The extracts of E. prolifera extracted with all the five solvents
decreased athletic ability of the cells, among which those extracted with ethyl acetate, chloroform and petroleum ether decreased cell
size of test microalgae. The further investigation found that the methanol extracts significantly decreased contents of chlorophyll, protein
and polysaccharide in the cells of those microalgae. The inhibitory effect of chlorophyll, protein and polysaccharide contents of four
species of microalgae by the methanol extracts was about 51% . On the basis of the above experiments, dry powed of E. prolifera were
extracts with methanol, and extracts were obtained. The methanol extracts were partitioned to petroleum ether phase, ethyl acetate
phase, n-butanol phase and distilled water phase by liquid-liquid fractionaction, and those with petroleum ether and ethyl acetate
significantly inhibited the growth of all test microalgae, and the inhibitory effect of four species of microalgae by those two extracts was
above 25% in day 10. Our researches expressed that antialgal substances in E. prolifera extracted with methanol were obtained. And
two fractions ( petroleum ether phase and ethyl acetate phase) that inhibited the growth of all test microalgae were obtained when the
methanol extracts was fractionated by liquid-liquid fractionaction.
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Table 1  Effects of extracts of E. prolifera extracted with different solvents on cell volume of the four species of red tide microalgae
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2

4

Table 2 Yields of extracts preparated from the methanol extracts of the dry power of E. prolifera using

different organic solvent and its the growth inhibition for the four species of red tide microalgae

Fig. 6 Effects of extracts preparated from the methanol extracts of the dry power of E. prolifera using

different organic solvent on the growth of the four species of the red tide microagae
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