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Influence of pipe materials on microbial distribution
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Abstract: Combining traditional m ethods of microbiology and modern techniques of molecular biology,
this study analyzed the microbial communities of biofilm s attached to PPR, galvanized steel and copper
pipes for indoor water supply. The results indicated that biofilm s having developed for about one year on
three pipes above, 6, 5 and 3 gecies of dom inant heterotrophic bacteriaw ere isolated regectively; propor-
tion of num ber of dom inant heterotrophic bacteria of Class 0P roteobacteria to number of heterotrophic bac-
teria increased in turn while the number of ecies of dominant heterotrophic bacteria and proportion of
number of dominant heterotrophic bacteria of Class 3P roteobacteria, A ctinobacteria decreased in turn
W hat'smore, therew ere opportunistic pathogens existing as dom inant heterotrophic bacteria in biofilm s of
PPR and galvanized steel pipe, but no opportunistic pathogensor pathogensw ere isolated as dom inant het-
erotrophic bacteria from biofilm attached to copper pipe
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Fig 1 Schematic diagran of smulation system
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Tablel Paranetersof smulation systam
/am /mm /mm /- s
L ength of pipe Outer diameter Inner diameter Fluid velocity Renolds number
100 20 17 Q 035 595
2
Table 2 Paranetersof water for experiment
/ 1 /
A pH H (m gl- LY D églg-.edl_ ) H (mL _hl) I A veragé
verage p| Total organic eterotrophic plate
carbon (TOC) oxygen (DO) ocounts (HPCs) temperature
7.2 Q 85 152 2 19
22
RA ¥
21 21
10 m, RA
3 ™ : ( 1d :
PPR 15%
2mL - 18 ) , 28

Q 85% 5 7d,
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, , Table 4 PCR reaction system
“ ” , 3 /IJL
Component Volume
dNTPs 4
2 4 DNA 8l 1 Primer 1 (EUBf933) 25
2 3 30 2 Primer 2 (EUBr1387) 25
M agnesium ion(M g?*) 3
mL RA ( ! 10x 10x buffer 5
RA ) 10h ( , 170 ddH 0 325
r/min,28 ), 10 20mL Tag Tagenzyme a7
DNA 2 6 DNA
25 (PCR) 25 PCR
16S rRNA DNA ,
EUBf933 EUBr1387", 3 (NCB1)
PCR ( , MEGA 31 (www.
) 4 : [9] bioon com)
3 3
Table 3 Infomation of primers
' (5-3) PPR
Prmers g ares (HPCs) 2 30x 10°, 2 40x 10°,
EUBf933 GCA CAA GCG GTG GAGCAT GTG G 5 21x 10°/an% 6 (PPR1
EUBI1387 GCC CGG GAA CGT ATT CAC CG PPR6) 5 (GSP1 Gsp5) 3 (CP1 CP3)
( 5
5 3
Table 5 Dominant heterotrophic bacteria of biofilmson three pipes
/%
Simulated pipe Dominant bacteria Result of blasting Proportion
PPR1 Glacialice bacterium 27
PPR2 B revundim onas vesicularis 46
PPR PPR3 A quabacterium . clone C-7 20
PPR pipe PPR4 Caulobacter henricii 5
PPR5 Sphingobium am iense 46
PPR6 A rthrobacter 9. 23
GSP1 Af ipia massiliensis 8 3
GSP2 Sphinganonas 0. LCSAOTU 29 17
Galvanized steel pipe GSP3 Sphinganonas 9. DB-1 13
GSP4 A cidovorax $p. U FZ-B530 10
GSP5 Sphinganonas 0. SRS2 18
CP1 Sphingobium . 3A -13 4
Copper pipe CP2 Sphinganonas . A TCC 31555 77
CP3 D rinking w ater bacterium M B10 5
5 , PPR
( 6 ) [10]
, PPR , (B revundimonas vesicularis)
: (A rthrobacter 9. KA 2-29) (Afipiamas
cu® ,Sphin-  siliensis) ,
ganona HPCs 86%, 5 , PPR



146 ( ) 35
L 3 3 l y 2
, , [11], 2 o
(ocProteobacteria) , B (B
NCB | Proterobacteria) , ¥ (¥Proteobacteria)
DNA Star , M EGA (A ctinobacteria)
—
0.02
0.03_ Gsp3
a -Proteobacteria
Sphingomonas echinoides
0.02
0.01
1
0.04
0.13 J
0.06 Oligotropha
0.01 0.03 carboxidovorans
Rickettsia conorii
0.05 PPR6
0.07 0.05
Streptomyces avermitilis
| 0.05 Actinobacteria
Nocardia aobensis
0.04
Frankia sp.
0.05
Gallionella ferruginea
0.02 0.06
Burkholderia cepacia
Comamonas testosteroni B -Proteobacteria
PPR3
GSP4
0.04
0.0 Pseudomonas fluorescens
l 0.06 } v -Proteobacteria
Legionella nautarum
2
Fig 2 Phylogenic tree of dominant heterotrophic bacteria of biofilm s attached to ecific pipes
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