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Abstract

Methanogenic activity of granular sludge was monitored by specific methanogenic
activity (SMA) assay and confocal laser scanning microscopy (CLSM) during start-up
of a thermophilic UASB reactor. Autofluorescence by CLSM could visualize the
methanogenic bacterial population inside sludge granules and its intensity was
proportional to SMA. Considering the complex procedures of SMA measurement,
fluorescence quantification by CLSM can be suggested as a routine technique measuring

methanogenic activity in UASB granules.
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Materials and Methods

SMA =#

SMA% sludge FA (VSS)s] tig 7]14o] w2 sludges] CH: ZAEZ epdith SMAE
— 365 —



Yukselen [1]o] #A|¢H3r oz EFHsGon 7] AL gcetate (2.5g COD)E ©] &35} ot

1.SM k3 A 13 A

A ge mAF ©4E sectioninge Sekiguchi [2]7} AA|F A o7 o]Fo Hr}l CLSME
LSM 510(Zeiss, Germany)2 ©] &35 3, A]|85 458nmeol] o713 ¥ laser intensity 86%,
pinhole setting 190 (1.9 Airy units), dectector gain 8832] Z 7oA #Z3}¢ch #2F
imagex LSMol A% 7|2 ¥4 program (version 2.0)2 2 %33 image (granule A A
image)®t B33 imageE digital 48ttt 28l F3F image? pixelFE EF ¢ sle
AA vAE 8 FaAdvt. FF imagecl A= brightnessE 20942 Y& oS 7 @&
ol 7bER 208 5o L w9l pixels o #F3 autofluorescence®] ¥& Aitstch o] &
A T3 Zzhe e FyE gibsted AH vAEd g autofluorescence?] ]
(Autofluorescence Index)E 331 th.

3
2

£ o
1=0 :

ny

%100

Autofluorescence Index = [

{, weighting factor representing autofluorescence brightness divided into
20 ranges based on intensity (1 for 36-46; 2 for 47-57; etc);

n;, number of pixel in the ith intensity range:
re, total number of pixels covering granule section
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Results and Discussion
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Fig. 1. CLSM pictures of granular sludge during start-up thermophilic UASB reactor.
Upper panels, Transmitted light images;, lower panels, autofluorescence
image.
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Fig. 2. Comparison of SMA and Autofluorescence Index.
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Fig. 3. Comparison of SMA and cofactor Fo content.

Summary

==

e 583 84 F methane AT &4& EHsE Zo

o

u-3-7] 9] performances 2 A

t}. Methanogen?] #4& =AsE Wgoz SMAZI FYstAl A8 Aot u2tr =2
Ao £ methanogen?] 4L FAse 92 dgte 2 CLSM imaged A% &4 Wy

(e

S gHssch CLSM 2= o 65X el €& + AS B ofe, Ba ETH
1£S Bo] 237 &=tk £F, sludgell 79 9} methanogen®] EEXZEE Ao
E 5 Qe #FHo] A WA SMASH #74 CLSM image A% £42& UASBW$7]9
start-up &2 methanogen®] &4 437 AT /& WYHoR A% + UAn.

N

Reference

1. Yuksenlen, M. A. (1997), Environ. Sci. Health, 32(7), 2069-2087.
2. Sekiguchi, Y. (1999), App. Environ. Micro., 65(3), 1280-1288.

3. Dolfing, J., J. W. Mulder (1985). App. Environ. Micro., 49, 1141-5.

4% paraformaldehyde® 4TColA A58 2087+ 1A3Ske] phosphate buffer saline (PBS
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[0.13M NaCl, 10mM Na:HPOs, pH7.2)2.2 2¥ AT F 50%, 80%, 100% EtOH, 50:50
(v/v) EtOH-xylene, 18] 3 100% xylene.Z E+A1Zth 222 ¥ paraffino]l TH A #
Microtom (HM325, Microm, Germany)< ©|&€3te 10im 77 2oz Zxiot w9
paraffine 100% xylenel 2 ol F A ZA|Z ¢ Donlon, B. A, E. Razo-Flores, J. A.
Field, and G. Lettinga.(1996), Biotech. Bioeng., 51: 439-449. A UASB reactor was
inoculated with 35C grown sludge granules and operated at 55C with a synthetic
wastewater. Initially, no SMA was detected, but gradually increased to reach a plateau

on the day 150.
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