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Analysis of Structure Changes of Microbial Community in Medium Biofilm by
ERIC PCR Fingerprinting

LI Huazhi, LI Xiwryan, ZHAO Yaping, HUANG Minrsheng, YU Xuezhen, JIN Cheng-xiang, XU Yatong
( Department of Environmental Science and Technology, East China Normal University, Shanghai 200062, China)

Abstract: A new technique, with medium biofilms and hydrophytes as main components, with microbes, plankton, hydrophytes and
aquatic animals as basic ecological elements, was adopted to deal with eutrophication water in Shanghai. A pilot-scale test was carried
on, with influent as 6 m*/d, 7 ponds parallelly connected, and with continuous influent and effluent. Water qualities were analyzed
and ERIC-PCR fingerprinting method was used to study the natures of biofilm microbes. The results show that, the device has
obvious affection on eutrophication water pollution removal, COD, TN, NHj-N and TP removal efficiencies are respectively 20. 7%
~ 48.5%, 20.1% ~ 49.7%, 39.8% ~ 66.2% and 60.0% ~ 73.9% higher than those of control experiment. Water plants
contribute for N and P absorption and removal, the three ponds with plants have higher TN and TP removal efficiency than the tree
ones without hydrophytes, the enhanced TN removal efficiencies are 30.1% . 24.9% and 17.6% respectively. ERIC-PCR
fingerprinting indicate that the three ponds with water plants have more similar microbial community structure to each other than no
hydrophyte ponds, and that mean pairwise similarity coefficient value are 71. 8%, 86. 9% and 91. 0% respectively on 2nd, 15th and
30th day, and at the same time the population diversity indexes rang from [.89 to 2.22, 2.17 to 2.43 and 2.28 to 2.68,
respectively. The above discussions conclude that the systemic population diversity indexes and structure similarity increase, biofilm
microbes have gradually abundant population and stable structure, which are in accord with pollution removal efficiencies.
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Table 2 Water quality of eutrophication water during experiment period

sz i H it i InECFy
EWIHES em 27.0~ 50.0 36.0
B/ mge L 5.9~ 11.6 9.1
W mgr L 3.0~ 9.6 6.0
COD/mgeL™! 46.3~ 98.4 53.3
,'.‘g,".ﬂ'éfmg'[,_ ! 0.7~ 1.2 1.0
AF AR AR 5 mge ! 0. 003~ 0.010 0.01
B S U mae L' 0.05~ 0.08 0.1
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Table 3 Pollutant removal efficiency/ %%
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coD B K ey coD S U ST coD JEy WA Py
145 15.1 3.1 2.3 1.8 21.3 6.8 7.2 4.9 30.5 12. 4 12.0 9.6
24 25.3 19.5 15.0 17.8 56.0 36.0 56.2 75.3 78.3 52.6 76. 6 79.6
34 17.3 22.2 28.1 21.3 42.7 27.5 52.1 67.0 76. 1 32.5 73.3 69.6
4% 17.3 23.1 27.0 22.5 42.0 34. 1 47.0 65.2 76. 8 37.2 74. 4 65.8
5% 26.3 18. 4 16.5 17. 4 60. 0 48.9 58.9 78. 8 79.0 62. 1 77.1 82.6
64 24.0 18.6 17.9 16.9 63.7 50.0 65.5 72.5 78.7 52.1 78.2 82.3
7% 20.0 20. 1 28.6 20. 6 50. 5 30. 4 56. 8 69.3 73.9 34.5 75.7 73.5
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Fig.2 ERIC-PCR fingerprints for biofilm microbes
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Table 4 Matrix values of ERIC-PCR fingerprints for biofilm microbes €./ %
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ik 28 3% 4% sH 6% 7% 2% 38 4% 5B 6% 78 2% 38 4% 58 64 7%
2% 100 100 100

345 62.5 100 83.3 100 96.0 100

4+ 62.5 100 100 72.0 87.0 100 92.0 96.0 100

547 52.6 87.5 87.5 100 83.3 90.9 957 100 92.0 95.0 90.9 100

65 62.5 71.4 71.4 B7.5 100 80.0 95.7 83.3 95.7 100 92.0 96.0 833 90.9 100

75 42.9 66.7 66.7 T1.4 83.3 100 85.7 90.0 85.7 90.0 85.7 100 89.0 83.0 B80.0 88.0 96.0 100
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Fig.3 Biofilm microbial diversity index
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