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Abstract: To clarify the microbial community structure characteristics, distribution of potential pathogenic microorganisms,
and key influencing factors in drinking water plants in Guangzhou, this study analyzed the microbial community and risk in drinking
water plants in Guangzhou by combining high-throughput sequencing technology with culturable methods. Significant differences
in microbial communities between Water Plants A and B were revealed using high-throughput sequencing results. The dominant
genera in Water Plant A were hgcl clade (0~30.54%) and Phreatobacter (0~46.36%), whereas the dominant genera in Water Plant
B were hgel clade (0~46.33%) and Stenotrophomonas (0~46.68%). Potential pathogenic bacteria were further analyzed, and
Phreatobacter (46.36%) and Sphingomonas (32.98%) proportions were found to be high in Water Plant A after disinfection. In
contrast, Stenotrophomonas (46.70%) and Rhodococcus (41.40%) were the dominant pathogenic bacteria in Water Plant B. Results
from culture methods indicated higher microbial diversity and more pathogenic microorganisms in Water Plant B than in Water
Plant A. Pathogenic bacteria such as Bacillus cereus and Pseudomonas aeruginosa were isolated from the filter media, suggesting
that disinfection, cleaning, or replacement of the filter media should be strengthened in the future. Canonical correlation analysis
indicated that temperature, pH, dissolved oxygen, chemical oxygen demand, and total carbon were the main factors affecting the
microbial community structure of the drinking water treatment system. In conclusion, both drinking water plants A and B have
varying degrees of pathogenic microbial contamination. The key contamination points in the drinking water treatment system should
be further controlled in the future. The results of this study provide a theoretical basis for the efficient control of microorganisms in
drinking water plants and optimization of treatment processes, and have significant practical significance for ensuring the microbial
safety of drinking water.
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Fig.1 Schematic diagram of the treatment processes of Water
Plant A and Water Plant B, along with sampling points
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Table 1 Physical, chemical and microbiological indicators of water samples from different treatment units of drinking water plant A

Samples Temp?rature/ pH Turbidity/ DO/i1 78ATP/ B 3HPC Ammoni?l-N CODML‘I/ TC/ ;
C NTU (mg'L) (10 mol-L") /(10°CFU/mL)  /(mg'L") (mg-L") (mg-L")
RW 2620+0.10 7.46+0.02 74.53+0.02 6.02+0.01 8.04+0.01 62.4+0.20 044+0.02 1.82+0.03 1524+0.02
FLW 2526+0.04** 7.55+0.01 73.56+0.02 6.02£0.01 625+0.01 305+0.10 038+0.01 1.54+0.02 15.19£0.01
SD  2526%0.06*%* 7.36+0.02 2.32+0.02 6.22+0.01 4.14£0.02 2.23+0.01* 0.13£0.02 0.73+0.01 13.68 £0.01

FT 2548+0.02 8.16%0.02 2.12%0.02* 6.25+0.01** 1.67+0.01* 233+0.03 0.07+0.01* 0.58*0.02* 11.75+0.03*

FW  2550%0.02 821+0.02* 031 £0.01** 621£0.01 021+0.01**  ND*®*  0.03+0.01** 0.35%0.02%* 10.05%0.01**
o REE KA EIRT R E (P<0.001); ** REASF—ARKLEAFTHFERGEEFE (P<0.01); * Kk
55—/ KAEIRH HABEREE (P<0.05). ND: KEALd., &2 6.
% 2 RAK BREAE BTN EN FFREYIERIE

Table 2 Physical, chemical and microbiological indicators of water samples from different treatment units of drinking water plant B

Samples Temp?rature/ pH Turbidity DO/,I ?TP/ ; 3HPC/ Ammoni:a]-N/ CODMYI/ TC/,]
C /NTU (mg'L) (10 'mol-L") (10°CFU/m) (mg-L") (mg-L") (mg-L")
RW  2640+0.10 7.60£0.02 90.27+0.06 5.77+0.04 623+0.01 5340+1.70 023+0.02 1.54+0.02 13.77+0.04
FLW 26.50+020 7.29+0.01* 63.60+0.53 5.72£0.09 2.45+0.02 151.00+3.00 0.25+0.01 1.32+0.02 12.97+0.04
SD 26.7+0.10 7.48+0.01 2.15+0.01 560+0.02 1.48+0.03 246%0.11 0.11£0.01 0.93+£0.02 12.60£0.02%*
FT 263+0.10 7.25+£0.01*%* 0.16+£0.01* 4.78+0.02** 1.24+0.02* 1.35+£0.03 0.09+£0.01 0.32£0.02* 12.94+0.04*

FW  272+0.15*% 7.34+0.02 0.13£0.01** 4.85+0.03* 0.21 £0.01** ND** 0.05£0.01** 0.22£0.02** 13.06 = 0.02
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Fig.4 Correlation analysis of environmental factors and
bacterial community structure
Z:(a) XHEEA T 5 @ E CCAHA; (b) FAF
5 B A8 % M AB; *0.01 <P <0.05, **0.001 <P <0.01,
***P<0.001.

2.3 FRIE T Xk B IE A

0 o A 5 R 1 S Gl 2 W A i R AL R O AT
B, £33 7 CCA 7 i ¥ (1 4a) F#E (4b).
SRR R, WUEYRE T A SR S BRI B 2
[ A7 72 B B R R, 7 SkAUR AN A IR R 1, 5
B 3R S T2 P S5 DR 1 X A A R 4 A P R T
Ko MK 4am LA, Temperature. pH. DO. COD
ATC R 7K Ak B2 4 v A W e i 45 A8 1 52 1
B K. MK 4b & i, hgel clade 5 Turbidity. ATP.
HPC. COD,,, B i i 2 35 IE M G (P <<0.001).
Sediminibacterium F norank f Sporichthyaceae 5
Turbidity. ATP. HPC. CODy,. Ammonia N F. # &
B2 IR A OCHE (P<<0.001). Candidatus_Methylopumilus
5 HPC. COD,,.~ Ammonia N .5 & & & 2 IF /1 %
(P < 0.001). 1M Rhodococcus 5 Turbidity. ATP.
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HPC. CODy, £ A & & 2 3 7 G (P<0.001).
Sk UE, P 88 R 7 R [ Turbidity. ATP. HPC.
Ammonia_N A1 CODy, %1 FH 7K A 418 3438 % 52 i 2 B
R FEN . Rk, BRATA H KRR r i 2 A 5 1 e
S BUKH B S R AR, 3R A e AR
W th 23 R AR A S AR AL o 7K 5 A A T T AR D 4y
BT /R BATTAT DL 1 1 # K oh B K R S50 (il

Turbidity. Ammonia N I CODy,) >KiA FI| i 28 S0 il
W RERI W ReE.

2.4 I AT

N TP AR, X O K
7 ARB AR R R SR AT T e AL
R FRMAE T A R LR 3.

xR 3 RAKAELEELEIR

Table 3 Results of bacterial identification in drinking water plants

V-%4 ZALE K555
G v % (i85 NCB1 S vy . AT AR R
1 Bacillus F AT Bacillus pumilus strain IP10 (KY621526.1) 100 A RW
2 Tessaracoccus HIRE Tessaracoccus defluvii ( CP060789.1) 99.85 A RW
3 Hydrogenophaga ER ) Hydrogenophaga sp. strain S5-13-3 (OL311038.1) 99.93 A_RW
4 Kytococcus ) &:37] Kytococcus sp. strain CW533 (MKO034271.1) 99.85 A RW
5 Staphylococcus HAKE Staphylococcus epidermidis strain CU1-13 (MT397012.1) 100 A RW
6 Bacillus FHATH Bacillus methylotrophicus strain HB24 (KM659225.1) 100 A RW
7 Acidovorax RERH Acidovorax temperans strain LMJ (CP117193.1) 100 A_FLW
8 Paenibacillus KFI0AFH Paenibacillus polymyxa ( JF683620.1 ) 100 A FLW
9 Bacillus FRATE Bacillus pumilus strain sk-11 (HQ164548.1) 100 A_FLW
10 Bacillus FIHAH Bacillus stratosphericus strain SNS ( MK168590.1 ) 100 A SD
11 Microbacterium WATE Microbacterium lacticum (EU573788.1) 99.86 A_SD
12 Cohnella FE KA Cohnella massiliensis strain 6021052837 (NR_169412.1) 99.79 A _FT
13 Bacillus F AT Bacillus stratosphericus strain SOE_40 (MW092026.1 ) 100 A _FT
14 Bacillus FI0AFH Bacillus altitudinis strain HNS61 ( KF933658.1) 100 A FT
15 Paenibacillus KFF0AFH Paenibacillus polymyxa strain JK1 (KU563771.1) 100 A_FT
16 Deinococcus FERE Deinococcus fonticola strain FeSSDHB5-19 (NR_169474.1) 100 A FT
17 Staphylococcus HARE Staphylococcus epidermidis strain R2-11-3 ( 0L322025.1) 100 A FW
18 Sphingomonas WREE IO Sphingomonas hengshuiensis strain WHSC-8 ( CP010836.1) 98.96 A FW
19 Acidovorax RERE Acidovorax temperans strain S WK.AG21.012 (OL440729.1) 100 B RW
20 Chromobacterium EATH Chromobacterium rhizoryzae strain TH21 (MZ379440.1) 100 B_RW
21 Simplicispira fa) 2R W Simplicispira sedimenti strain W1-6 ( MF370622.1) 99.93 B_RW
22 Priestia L9 AR Priestia aryabhattai strain PCA7 (OK083712.1) 100 B RW
23 Bacillus FIHAH Bacillus pumilus strain 3] (KP676167.1) 100 B RW
24 Pseudomonas (&N A Pseudomonas alcaligenes strain pJ8 (MW433872.1) 99.86 B_RW
25 Bacillus FHATEH Bacillus xiamenensis strain VITBJ4 (MH100881.1) 100 B_RW
26 Paenibacillus KFF0AFH Paenibacillus oryzae strain HNS-S38 ( PP087049.1) 99.86 B RW
27 Dickeya HLKE Dickeya zeae strain DOAC-B1181 (MF787369.1) 99.58 B RW
28 Microbacterium WATE Microbacterium sp. Brad7 (JQ977090.1) 100 B FLW
29 Actinomycetes KRB Actinomycetes bacterium strain 1011-14.2 ( MG807550.1) 100 B FLW
30 Verrucosispora ] Verrucosispora sp. FIM 0615 (EU732533.1) 100 B_FLW
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. B FARL E Ak S A AT 5] 5 :
e PR vz (ﬁﬁﬁﬁgiifﬁif;;%ﬁ) AR R
31 Micromonospora NEIH Micromonospora echinospora strain XMU249 (KX607083.1) 100 B_FLW
32 Micrococcus HIRE Micrococcus yunnanensis strain S-CSR0010 (KT443901.1) 100 B SD
33 Bacillus FIAEH Bacillus cereus strain BXC15 (0Q103370.1) 99.93 B _SD
34 Chromobacterium eATE Chromobacterium violaceum strain K2PVR22 ( OP811899.1) 100 B SD
35 Bacillus FHATE Bacillus cereus strain MOB-3 (MH041184.1) 100 B FT
36 Bacillus FIAE Bacillus altitudinis strain GD6 (MW380574.1) 100 B_FT
37 Streptomyces HER Streptomyces sp. strain RXX-1 ( OR426565.1) 99.85 B_FT
38 Pseudomonas BN Pseudomonas aeruginosa strain PaLo22 ( CP075830.1) 100 B FT
39 Bacillus FIAE Bacillus licheniformis strain NB45 ( MT534569.1 ) 100 B FT
40 Bacillus FIAE Bacillus safensis strain XCY36 (OP055813.1) 100 B FT
41 Lysinibacillus BRI AT H Lysinibacillus sp. INUCC-51 (CP065545.1) 99.93 B FW
42 Micrococcus WIRE Micrococcus yunnanensis strain JCR-24 (KU684497.1 ) 100 B FW
43 Paenibacillus RFI0ATH Paenibacillus glycanilyticus strain S178a (KM894182.1) 100 B_FW

M3 P EUE 2, MWIRHIKT A o B3 18 #
FFEW, K, FHUHHEBESBEIHREZ (i=6), H
WRBMERER (n=2) MEERER (=2). WK
K™ B iy B3 25 MR IR b, s 28 AT B
(n=2) FIEBEMIRE (n=2) HEIHEL. KK
B I EM Z REME (n=10) HARFHKT A (n=8) I
&, HIEWH/KT B s B B8URMEME 2 . tin
FEIK T B HIVTTE J5 7K FA 38 J5 7K A #0843 55 S B 25 i
FFTE o U 2F FFF 18 55 5 38 43 Wi MK ik X AR V5 75 25 5
AR EY R, WERE 2 MR 1 b I B X R i 52
PP, WA S TS WA R A A S
FRA IR JIARBEEY, R AR X B A 8 e Y
Ty AMEBE JE 7K I 43 B B AR SRR B . R SRR R
e — P A KB T, E TR A R O K A
(GB 19298-2014) HMKH RARF IR KFR#HE (GB 8537-
2018) HHxT e A WA R B B o A 2 A R I B AE 1 7K
T ERK, EX 2 MPAE R4S, &5 2
PrAEmPIESEIR, R G A PR R R S A G A i 24
B AR N KA FRFE AR Rk, 4 SRR A M 1 1)
RIE AWK B RE AR 2 —. WK
] B XK i A T2 v i, e A
S, MAEMEHEBRRTERAEDBD, B
IRZ 1599, JLHA HULATE DI 25 5) i 30k 1R il
A RE AR, (H SR Ut S A AR A R RS Y, Rk
T EE I SR TS B B, DA I o EOR) 1 B 4
BRE . KT A R B B A EOR B, Bl R R
A BRBE 2R 2 BRHMEAEON, 7E 5% J1IK T RIRHES
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