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Abstract :

The purpose of this study was to monitor bacteria present in raw water and to investigate the effect of ozone, UV

and combined ozone/UV processes for inactivating bacteria. Both polymerase chain reaction (PCR)-fragment length
polymorphic analysis (PRA) and PCR-sequence analysis (PSA) were applied for the simultaneous analysis of numerous
bacteria species present in each tested water, such as drinking water (DRW), drinking water source (DRWS) and sewage
effluent water (SEW). According to the result, the number of detected bacteria species was zero in DRW, 58 in DRWS and 13
in SEW. After treatment of the each process, the ozone/UV process was the most successful for inactivating almost all
bacteria. However, it was found that Flavobacterium sp., Pseudomonas sp. and Beta proteobacterium sp. had strong resistant

to all tested processes, requiring further detailed study.
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Fig. 1. Principle of RCR method.
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Table 1. Water characteristics of raw water
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Table 2. 16s TRNA PCR Primer

primer name sequence mer
forward 519f 5-CAGCMGCCGCGGTAATWC-3' 18
reverse 1492r 5-GGTTACCTTGTTACGACTT-3' 19

# 519f : 519-536 of E.coli 16s rRNA numbering
3 1492r : 1510-1492 of E.coli 16s rRNA numbering

T A2 PCR primerr} 215 A#E FESFA o
K& 187 918 zE AToz2RE 5% DNAE 4
4o 7 PCRE A3 xS Fig. 20 vehiith Lane
M-& DNA size markerZ 2|v|d}m Lane 1%E 15714
ekt AltS yeRch olgg AdzRE PCREZHo] 4
THo2 FIYPHJow, primerrt HHdA AzRHUSS
skt

M 1 23 456 78 M9 101112 M 13 14 15

992bp

Amplified DAN run on 1% TBE gel. Lane M: DNA size marker (lkb
Ladder; MBIL. Germany); Lane 1-4: E.coli strains (STEC, EPEC, EHEC,
EIEC), Lane 5: P.aeruginosa, Lane 6: S.paratyphi-A, Lane 7: S.typhimurium,
Lane 8: S.typhi, Lane 9: S.flexneri, Lane 10: S.sonnei, Lane II:
Y.enterocolitica, Lane 12: K. pneumoniae, Lane 13: Y.pseudotuberculosis,
Lane 14: S.aureus, Lane 15: L.monocytogenes

Fig. 2. Result of direct PCR for various bacteria species.
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Fig. 3. Result of direct PCR for each test water before and after treatment with ozone, UV and ozone/UV processes.
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Fig. 4. Colony PCR products sected by Hae Il and cendrogram.
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Table 3. Kinds of survival bacteria present in DRW, DRWS and SEW with and without treatment by ozone, UV and

ozone/UV processes

Target water ’g:é?etﬁf Sg_f Kinds of bacteria sp. Similarity (%) of known sequences
DRW RW 0 - -
Flavobacterium sp. 98
Beta proteobacterium sp. 97
Pseudomonas sp. 98
Actinobacteria 99
Haliscomenobacter hylrossis 98
RW 58 Thermodesulfabacteria 97
Zoogloea sp. 96
Comamonadaceae bacterium 97
Gamma proteobacterium sp. 98
Variovorax sp. 98
Janthinobacterium sp. 99
Flavobacterium sp. 98
DRWS Beta proteobacter.ium sp. 96
Ozone 5 Zoogloea ramigera 96
Pseudomonas jessenii 97
Gamma proteobacterium sp. 96
Pseudomonas veronii 98
Comamonadaceae bacterium 98
Janthinobacterium lividum 97
uv 7 Variovorax sp. 97
Flavobacterium xinjiangense 97
Zoogloea ramigera 96
Beta proteobacterium sp. 96
Flavobacterium sp. 98
Ozone/UV 3 Pseudomonas sp. 98
Beta proteobacterium sp. 95
Flavobacterium sp. 99
Beta proteobacterium sp. 98
Pseudomonas sp. 98
RW 13 Zoogloea sp. 97
Gamma proteobacterium sp. 96
Janthinobacterium sp. 97
Comamonadaceae bacterium 98
Flavobacterium sp. 99
Beta proteobacterium sp. 98
SEW Ozone 9 Gamma proteobacterium sp. 96
Pseudomonas sp. 97
Zoogloea sp. 96
Janthinobacterium sp. 95
Flavobacterium sp. 98
UV 6 Pse.udomona's sp. 97
Janthinobacterium sp. 97
Comamonadaceae bacterium 98
Pseudomonas sp. 97
Ozone/UV 5 Flavobacterium sp. 98
Beta proteobacterium sp. 97
3) Flavobacterium sp., Pseudomonas sp., Beta proteo- 00313-0)A Y2 FHLAEFUT
bacterium sp.Eo) F, UV, 2&E/UV o ddld
e AgES Hgow, ool mted B MUY Az 23
Aol a7HUT
1. A&, 22, #3s s, UVE ol &8 Tg4s34
AL Ab o kinetics] B AF(1), HLFFEFIA 15Q),
B A7E AT 7 QT (RO1-2002-000- pp. 501-510 (1993).
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