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Abstract

Abstract

Harmful algal blooms (HABs) is a serious global marine disaster. It causes a
series of ecological, resource, environmental problem and major economic losses. The
apparent increasing occurrence of HABs throughout the world has led to extensive
researches to mitigate the blooms. As a result, some management strategies have been
developed. Outbreak and termination of HABs in marine environment was affected by
physical and chemical factors, and biological factors as well. In the factors that
regulate the red tide dynamics, algal-bacterial interactions are increasingly cited as
potentially regulators in the sense of both decreasing and developing algal blooms.
This gave us the suggestions that these algicidal bacteria may play a major role in
controlling HABs dynamics, specifically near the end of the bloom:s.

In this research, we chose the typic toxic dinoflagellate Scrippsiella trochoidea
as the main study algal strain. A high through-put screening strategy for
surfactant-producing strains were developed and three marine bacterial strains with
high surfactant production were selected from about 300 isolates from Donghai
waters. Halomonos sp. DHQ19, which has the best emulfying activity, was furthrerly
studied. According to the emulsifying activity-guided assay, the fermentation
condition was preliminarily optimized and the emulsifying agent was purified. The
main results were as follows:

1. Based on the high through-put bacterial fermentation method and the
drop-collapsing test for surfactant production, a novol integrated high through-put
screening procedure for surfactant-producing strains was developed. Surfactant
prodruction of 300 marine strains were detected and three of them were demonstrated
to have high surfactant-producing activity, which were idenstified as Bacillus sp. SF-7,
Halomonas sp. HH10, and Halomonas sp. DHQ19 by sequence analysis of 16S rRNA

gene.

2. The culture conditions for Halomonas sp. DHQ19 were optimized using a

3



Abstract

single-factor test method. Factors including carbon source, nitrogen source,
magnesium, temperature, initial pH value, liquid volume, fermentation time and
salinity were studied. Results showed that pH 7.5, 1/5 liquid volume in flask, 8%o salt
content, 0.1% magnesium sulfate, 1% mannitol , 0.2% ammonia sulfate and 72-hour
fermentation favored the biosurfactant production of strain DHQ19.

3. Crude emulsifying agent were prepared from fermentation supernatant by
cold centrifugation, alcohol precipitation, deproteinization and 100KD-ultrafiltration.
Crude emulsifying agent were finally purified by the DEAE-Sepharose fast flow ion
exchange chromatography. Two fractions were obtained and MIC of the algicidal
fraction was 50mg/L.

Key words: algicidal bacteria; surfactant-producing bacteria; emulsifying agent;

algicidal substance
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