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Effect of water switch on the bacterial community structure of finished water in a drinking water treatment plant.
ZHANG Ming-lu*?, LIU Wen-jun?’, LI Cui-ping? LI Yu-xian®, GU Jun-nong® (1.Department of Environmental Science
and Engineering, Beijing Technology and Business University, Beijing 100048, China 2.School of Environment,
Tsinghua University, Beijing 100084, China 3.Water Quality Monitoring Center, Beijing Waterworks Group, Beijing
100031, China). China Environmental Science, 2015,35(8) 2517~2522

Abstract To evaluate the microbia safety during the source water switch in a drinking water treatment plant in Beljing,
bacterial community compositions and potential pathogensin the raw water and finished water were analyzed by
pyrosequencing. The bacteria diversity of finished water was significantly lower than raw water. Protecbacteria were
observed as one of the most dominant populations both in raw water and finished water, ranging from 11.99% to 95.48%.
Alphaproteobacteria, Betaproteobacteria and Gammaproteobacteria dominated in this group. However, the relative abundance
varied in raw water and finished water. Cyanobacteria were found in raw water and finished water after water switch. Several
potential pathogens were detected in the finished water and the majorbacteria were Acinetobacterand Delftia. The occurrence
of pathogens was associated with increased health risk. PCoA results showed that bacterial community structure in raw water
before switch was significantly different from that after water switch, but water switch had little effect on the bacterial
composition of finished water. The water treatment plant operated stably during water switch.
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Tablel Water quality parameters of raw and finished
water

() 15 17 18 20

pH 7.81 7.60 7.54 7.50

7 <5 10 <5

(NTU) 1.27 0.13 2.80 0.24

(mg/L) <0.2 <0.2 <0.2 <0.2

(mglL) 1.08 1.09 1.26 1.27

(mglL) 8.2 8.2 7.6 75

(nS/cm) 400 400 390 400

(mg/L) 005 080~010 010 0.80~0.10
(L) 21.2 1.2 28.8 0.6
2011 7 -8
7 30
1
pH :
. 7 2 7 26
@G 2 (CL C2),

(B3, MK/ B I (C3,C4,C5  Co).
5~10L,2h
. 0.22um ,
90mm (GSWPMillipore),
50mL , 10mL PBS
, 8000r/min, 10min,
1~-2mL PBS ,
DNA
Soil DNA
DNA,
.DNA Nanodrop 2000  260nm
(Nano-drop Technologies, Wilmington, DE).
1.3 454

-80
1.2
(MO-Bio, )

Barcoded 454GSFLX

Titanium  DNA . 8bp
16SrRNA V1-V3

28F5' -TTTGATCNTGGCTCAG-3,

519R 5 -GTNTTACNGCGGCKGCTG-3' [,

PCR Hot Start and HotStar high fidelity
Taq polymerases .
50uL, 95 2min,95  30s,
55 30s72 30s, 30 ;72 5min,PCR
454
14
QIIME (13,
GS-FLX ,
(N) ,
200bp RDP ,
97% ,
(OTU). UniFrac
(PCOA). 97%
oTu .Good's
(1-n/N)x100 n N
2
2.1
6
6 16SrDNA

. 63946
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Table2 Comparison of sequential analysis and diversity
indices from the pyrosequencing analysis

Shannon Good's

1D OoTU Chaol

(%)
Ji 4948 571 1047 6.22 96.75
J2 4373 499 775 6.48 95.86
3 7703 337 663 4.38 97.57
N 5637 331 550 4.19 97.32
J5 4639 322 717 4.07 96.55
J6 8393 440 753 5.73 96.69
C1 4354 174 297 271 98.14
Cc2 3371 236 333 4.66 97.83
C3 8127 363 680 3.83 98.03
ca 4193 285 528 4.03 97.76
C5 4033 320 670 4.76 96.55
C6 4175 309 660 4.55 97.01%

1

Fig.1 Rarefaction curves of water samples

2.2

2
Fig.2 Relative abundance of different phylain raw waters
and finished water

H Actinobacteria [J Bacteroidetes E§ Cyanobacteria Firmicutes
M Planctomycetes E Proteobacteria B Verrucomicrobia

3
Fig.3 Relative abundance of different classesin raw
waters and finished water

m Bacilli [ Chloroplast g Sphingobacteria W Deinococci
[ Actinobacteria Planctomycea [ Flavobacteria
Alphaproteobacteria E Betaproteobacteria
E Gammaproteobacteria O
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2 A2 ( 95.48%. 6
>1%) 7 y . ’
(Actinobacteria), (Bacteroidetes), .
(Cyanobacteria), (Firmicutes) 12
(Planctomycetes), (Proteobacteria) 3 12 33
(Verrucomicrobia). J5, 5 , 1% 10 .
1 , , N (RN 74 Y
24.90%~59.96%, Ji (Gammaproteobacteria), 27.77%
J5 1 , 35.91%, B (Betaproteobacteria) o
24.23%, . (Alphaproteobacteria); ,
2 , a , 44.74%~
50.55%. .
, , J5 ,  40.96%.
, .6 1 ;
: C1, af vy
3
Table3 Taxonomic composition and relative abundance of potential pathogensin raw water and finished water
il 2 B K B ¥ c1 c2 c3 c4 cs5 c6
Acinetobacter 2561 2204 733 1167 415 425 1296 2903 2387 3900 1699 27.63
Aeromonas 024 241 001 002 - - - 0.12 - - - -
Bacillus 002 002 038 054 110 024 - 0.09 - 028 044 050
Brevundimonas 0.12 0.27 - 0.04 - 113 - - - - 0.05 -
Chryseobacterium 010 1019 - - 002 004 010 006 - 010 003 005
Ddftia 1049 1564 764 900 315 424 1992 1912 5075 2931 1816 26.05
Escherichia 084 097 178 265 050 039 124 130 077 284 169 183
Flavobacterium 118 019 003 - 005 022 - 059 - 0.18 - 0.30
Methylobacterium 038 034 048 039 020 043 010 062 008 023 361 128
Ochrobactrum 358 399 137 191 041 048 059 426 190 354 333 445
Pseudomonas 190 120 145 097 043 297 119 200 116 226 164 173
Rhodococcus 022 042 014 009 007 005 027 071 120 - 029 025
Sphingomonas 058 406 065 050 023 101 007 068 - 010 016 030
2.3 , C3 50.75%,
12
3. 13 , (t , p<0.05). ,
5 WHO 0.03~4.45%.
(4 (Acinetobacter), 2.4
(Aeromonas), (Bacillus), PCoA
(Escherichia) (Pseudomonas). 12 , (weighted) . 4
12 3 D52.42% 18.72%
(Délftia). PCol PCo2

, J1 25.61%; A r ,
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Fig.4 Principal coordinates analysis (PCoA) of bacterial (241 ’
communities in water samples ! ’

(12.96%6~39%),

2-5 1
18.16%~50.75%, 3.15%~
15.64%,
, . 1999 )
1 B ) 1
[15] [16]
[17] [18] _ .
12 95.86%~98.14%, Ddftiatsuruhatensis ,
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