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Analysis of the Seasonal Change in Attached Algae and Microbial
Community Structure in Sediment Basin Trough of Water Treatment
Plant By Using Quinone Profile and PCR-DGGE
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Abstract

The seasonal change in attached algae and microbial community structure at sedimentation basin of
water treatment plant was investigated by using quinone profiles and denaturing gel gradient
electrophoresis (DGGE). The photosynthetic bacteria and algae contains PQ-9 and VK-1 as major quinone
are major component of the total quinone fraction in attached algae and microorganisms on sedimentation
basin trough. The microorganisms containing menaquinones appear to be sensitivity to the change in
temperature than those containing ubiguinones. The plot of the mole fraction of dominant quinone species
(fy) to the DQ values showed higher sensitivity to the seasonal change in the microbial community
structure. The results indicated that quinone and DGGE are useful tool for the evaluation of the changes in
the microbial community structure.
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Table 1. Pure cultured algae species and Interference in water treatment plant

Strain number Scientific name

Interference

Creen-algae NIER-3 Chiorella vulgaris Coagulation & sedimentation interference Taste & odor
NIER-60 Scenedesmus sp. Coagulation & sedimentation interference Taste & odor
Blue green-algae NIER-1 Microcystis sp. Filter clogging, Toxic, Taste & odor
NIER-42 Oscillatoria sp. Filter clogging, Toxic, Taste & odor
NIER-83 Phormidium sp. Filter clogging, Taste & odor
Diatom NIER-33,63 Melosira sp. Filter clogging, Taste & odor
NIER-66 Cyclotelia sp. Coagulation & sedimentation interference Taste & odor
NIER-89 Asterionella formosa Filter clogging
NIER-90 Fragillaria sp. Filter clogging
NIER-91 Synedra sp. Coaguiation & sedimentation interference Filter clogging
NIER-107 Nitzchia sp. Filter clogging
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Table 2. Water qualities of flocculation process effluent in T water
treatment plant

ltems Spring  Summer Autumn  Winter
pH (-) 6.7 6.8 72 6.8
DOC (mg/L) 1.8 1.9 18 20
NH,-N (mg/L) ND ND 0.02 ND
NO,-N (mg/L) ND ND ND ND
NO;-N (mg/L) 1.44 1.85 1.51 1.89
PO4-P (mg/L) 0.05 ND ND 0.29
SS (mg/L) 1 1 1 1
Turbidity (NTU) 07 0.9 1.6 0.5
3.3. £&xF 4 0l42o ZETE o4
B Az AszdN #3 Adeta g
27 2 AR 23 725 AT EY] A e
2 #=(Quinone) & AHESIHEH A= AUAE
de tAad e o2t 4742 2578 F Sdch 571
2 ANEEEE B9 VA E F5ahe v R
ol e ubiquinone(UQ) 97 & B714 &
F= e nAEY #H5o & menaquinone
(MK)o] glom, F84E Bol oluixg g5se

plastoquinone (PQ) 3 Vitamin K1(VK)2 % 2 %

4 HAEE] F5o] 9= quinone typeo]| T

B &8 AAA MFRAM G AR
quinoneS E435le] #W 2 Fig. 1] Jehfidct, 3
2%, F£F 9 52% § 4749 EAQ #FE

oF =]

[¢]

£ gt A= FA% A, GE2FH
(Myerocyctis, Oscillatoria, Phormidium)< VK& $3 2
2 g5t Yo, FF5F (Achnantbes, Anabena)
2 =22 (Selenastrum, Scenedesmus) = PQ-95 -4 o
2 Ffete Aoz Jehsth. 1ela iR AA
ol 2F 2 B v Ee] ¥ quinone type?!
VK1+PQ-97} 45% °]%< AAlstx e, 34
o] Z%& VKI+PQ-9xT}H UQ-100] ¢zt o %7
vebstth, 193 109 9= PQ-92] &AM 7} 70% o]
& Ao 53] 1090 VKIe] Eau]7}
7 Jehd A0E Mo} AP RRREY AR}
QA e w2 ARaE ol F7 Ao A
285 Lee 520040 AAA R 2AzRFe
Z2A Aol ot FERF Osillatorias 993}
1090 F2 Jebhdow AR Phormidium Lyngbya
T 6119747 F2 ST frARE E0E 3

464



YOIFEYAYR =2
203 3%, pp. 461-467. 2006

UQpr VEL+PQ S
10 72 SRR
8 T SR
g
E 7 [IERARTTSTEN 75 S|
E .
3
1
on 0.2 04 06 08 10
Mole fraction (-}

Fig. 1. Seasonal quinone composition of attached algae and
microorganisms in water treatment plant.
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Fig. 2. Analysis of the change in microbial community structure in
attached microorganism using DQ-fd plot.
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Fig 3. Classification of the microbial community structure based on
the dissimilarity of quinone profiles.
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Fig. 4. DGGE profiles of 16S rDNA fragment(N-3: Chlorella vulgaris).
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