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Flocculation effect of Shinella sp. xn-1 on Microcystis aeruginosa
XU Yan-Ting' LIYi'"* ZHAO Guo-Wei' WANG Hai-Lei' ZHENG Tian-Ling’

(1. College of Life Sciences, Henan Normal University, Xinxiang, Henan 453007, China)
(2. School of Life Sciences, Xiamen University, Xiamen, Fujian 361102, China)

Abstract: [Objective] To study the flocculation effect of bacterial strain xn-1 on water bloom causing
species-Microcystis aeruginosa, to control water bloom. [Methods] Flocculation bacterium was
isolated from phycosphere based on plate spread and streak technique; 16S rRNA gene was applied to
determine the evolutionary status. Flocculation mechanism was confirmed by addition of different
metal ions as coagulants. Bioflocculant was obtained by gradient alcohol precipitation. Microplate
reader was used to study flocculation activity. [Results] Strain xn-1 was determined as a species of the
genus Shinella, designated as Shinella sp. xn-1. Strain xn-1 exhibited high flocculation activity on
M. aeruginosa with adding Ca*" as coagulants, and the flocculation activity was originated from
extracellular supernatant, showing high flocculation efficiency with the concentration of 3.0%.
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Bioflocculant isolated from extracellular supernatant could exhibit high flocculation effect with the
addition of 0.5 g/L, and the algal flocs became huger with the increase of processing time.
[Conclusion] Shinella sp. xn-1 shows high flocculation activity on M. aeruginosa through secreting
extracellular bioflocculant, and the flocs with large volume are formed under the flocculation effect.
This study is a useful option to control water blooms in the future.

Keywords: Microcystis aeruginosa, Shinella, Bioflocculant, Flocculation effect
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Figure 2 Neighbour-Joining tree showing the phylogenetic positions of strain xn-1 based on 16S rRNA gene sequences
1000 70% =0.005 Kpye.

Note: Bootstrap values (expressed as percentages of 1 000 replications) are shown at branch points; Only bootstrap values>70% are showed;
Bar, 0.005 nucleotide substitution rate (Kyyc) units.
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Bacterial cultures—CaCl, Bacterial cultures+CaCl,
B3 Ek xn-1 HRIMEILITEIZEHIR 5
Figure 3 Flocculation activity of strain xn-1 with or
without adding CaCl,
Note: ** were presented as means + standard error of the mean and
were evaluated using one-way analysis of variance followed by the
least significant difference test with P<0.01. The same below. 86.66%
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0.5 gL Figure 9 High flocculation activity of Shinella sp. xn-1 on
M. aeruginosa through secreting extracellular bioflocculant
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7820 9B C D Note: A: Algal cells in control; B: The formed flocs after 5 min
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Figure 8 Effects of different dosages of bioflocculant on
flocculation efficiency Shinella yambaruensis ms4!
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