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Analysis of Methanogenic Community of Anaerobic Granular Sludge in a Full-

scale UASB Treating Avermectin Wastewater
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Abstract Methanogens is considered to be important functional microbial population in anaerobic granular sludge. Fluorescence in situ
hybridization was used to analyze methanogens of anaerobic granular sludge in a full-scale UASB treating avermectin wastewater. The
results indicated that the distribution forms of methanogens Methanobacteriales and Methanosarcinales were identical on the surface and
inner face of granular sludge samples in different formation stages with different diameters  although the relative abundances of these
methanogens were different. The relative abundances of methanogens on the inner face were larger than these on the surface of granular
sludge samples. The relative abundances of Methanobacteriales were larger than these of Methanosarcinales. The relative abundances of
methanogens in all granular sludge samples ranged from 25.50 £8.63 % to 48.67 £8.87 % . The maximum relative abundances
of methanogens were obtained in mature granular sludge with diameter of 1.0-2.0 mm  47.08 +8.26 % on the surface and 48. 67
+8.87 % on the inner face respectively. The avermectin residue in wastewater showed possible inhibition effect on methanogens.
The maximum specific methanogenic activities of granular sludge samples ranged from 1.311 to 1.562 g/ g d varying as same as
COD removal ratios and relative abundances of methanogens implying the strong correlation of methanogens with bioactivity of granular
sludge.
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e " >2.0 mm 4
14.8% 5.3% 60.3%  19.6% VSS/SS
0.905 0.940 0.957 0.945. 1.0 ~2.0 mm
0.6
Chen H ~1.0 mm >2.0 mm
Liu " <0.6 mm
pPCP pPCP
1.2 FISH
1.2.1
4
UNIV1392 MPB1
MEBS859 MSSH859
1
Takara
1.2.2
UASB 250 pL 1.5 mL
FISH 3 4% .4C 1 h
10 000 r/min 5 min 1 x PBS
3
50% 80%  100%
3min.
! 1 pL 0. 1 nmol/pL 9 nL
1.1 0.9 mol/L NaCl 0.01% SDS 0.02 mol/L
Tris-HCI pH 7.2
UASB 500 m’
VSS/SS 0.941. UASB
<0.6 mm 0.6~1.0 mm 1.0~2.0 mm UVP HB-1000 46°C 5 h.
1 FISH
Table 1  Probes used in FISH
5'-3'
UNIV1392 ACGGGCGGTGTGTAC 5'FITC 8
MPB1 CATGCACCACCTCTCAGC 5'FITC 12
MEBS859 GGACTTAACAGCTTCCCT 5'FITC 5’ 16
MSSH859 CTCACCCATACCTCACTCGGG 5'FITC 16
46°C
0.01% SDS 0.02 mol/L Tris-HCI 1
NaCl pH 7.2 Y7
46°C ddH,0 3 . % =
x 100% 1
1.2.3 1.3
Motic VSS 4
BA200 30 35C

FISH Moticam2206 . Motic Fluo 1.0
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Fig. 1 Distributions of different methanogens on the surface of
2 sludge sample with diameter of 1. 0-2. 0 mm
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Fig.2 Distribution of Methanogens on the surface of
sludge samples with different diameters
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88.64% >2.0 mm
1.23 1.18
1.0 ~2.0 mm
2 COD
Table 2 COD removal ratio and maximum specific methanogenic activity of sludge samples with different diameters
/mm
<0.6 0.6~1.0 1.0~2.0 >2.0
/g god 7! 1.311 1.394 1.562 1. 467
COD /% 76. 31 81.21 88. 64 85. 81

~ 48.67 £8.87 %

25.50 £8.63 %
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3 1.311

~1.562 g/ g d

COD

Chang Y J Nishio N Nagai S. Characteristics of granular
methanogenic sludge grown on phenol synthetic medium and
methanogenic fermentation of phenolic wastewater in a UASB
Reactor J . J Ferment Bioeng 1995 79 4 348-353.

Fukuzaki S Nishio N Nagai S. High rate performance and
characterization of granular methanogenic sludges in upflow
anaerobic sludge blanket reactors fed with various defined
1995 79 4

Ince O 0Oz N A

substrates J . J Ferment Bioeng 354-359.

Akarsubasi A T et al. Evaluation of

performance acetoclastic methanogenic activity and archaeal
composition of full-scale UASB reactors treating alcohol distillery
wastewaters J . Process Biochem 2006 41 28-35.

Shigematsu T Tang Y Q Mizuno Y et al. Microbial diversity of

mesophilic methanogenic monsortium that can degrade long-chain

10

12

13

fatty acids in chemostat cultivation

102 6  535-544.

J . ] Biosci Bioeng 2006

Crocetti G Murto M Bjornsson L. An update and optimisation
of oligonucleotide probes targeting methanogenic Archaea for use
in fluorescence in situ hybridisation ~FISH J . ] Microbiol
Meth 2006 65 194-201.

Kubota K Imachi H Kawakami S et al. Evaluation of
enzymatic cell treatments for application of CARD-FISH to
methanogens J . ] Microbiol Meth 2008 72 54-59.

Saiki Y Iwabuchi C Katami A et al. Microbial analyses by
fluorescence in situ hybridization of well-settled granular sludge in
brewery wastewater treatment plants J . J Biosci Bioeng 2002
93 6 601-606.

Liu WT Chan O C Fang H H P. Characterization of microbial
community in granular sludge treating brewery wastewater ] .
Water Res 2002 36 1767-1775.

Saiki Y Katami A Kitagawa Y. Factual analysis of granule
flotation in brewery wastewater treatment plants by the
fluorescence in situ hybridization method ]
2003 95 2 188-191.

Montero B Garcia-Morales ] L Sales D

. J Biosci Bioeng

et al. Analysis of
methanogenic activity in a thermophilic-dry anaerobic reactor use
2009

of fluorescent in situ hybridization J

29 1144-1151.

Waste Manage

Tang Y Q Fujimura Y Shigematsu T. Anaerobic treatment
performance and microbial population of thermophilic upflow
anaerobic filter reactor treating Awamori distillery wastewater
J . ] Biosci Bioeng 2007 104 4  281-287.

Jupraputtasri W Boonapatcharoen N Cheevadhanarak S et al.

Use of an alternative archaea specific probe for methanogen
J . ] Microbiol Meth 2005 61 95-104.
Shigematsu T Tang Y Q Kawaguchi H et al. Effect of dilution

detection

rate on structure of a mesophilic acetate-degrading methanogenic
community during continuous cultivation ]
2003 96 6  547-558.

Chen C L Wu J H Liu W T.

. J Biosci Bioeng

Identification of important
microbial populations in the mesophilic and thermophilic phenol-

degrading methanogenic consortia J . Water Res 2008 42



730 31

1963-1976. hybridization with rRNA-targeted oligonucleotide probes for flow
15 Liu X W He R Shen D S. Studies on the toxic effects of cytometric identification of microorganisms ] . Cytometry
pentachlorophenol on the biological activity of anaerobic granular 1993 14 136-143.
sludge J . J Environ Manage 2008 88 939-946. 18
16  Fernandez N  Siera-Alvarez R Field ] A et al. Microbial I 2002 12 778-781.
community dynamics in a chemolithothotrophic denitrification 19 . UASB D .
reactor inoculated with methanogenic granular sludge ] . 2002.
Chemosphere 2008 70 462-474. 20

17 Wallner G Amann R Beisker W. Optimizing fluorescent in situ J . 2007 23 3 79.





