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Abstract:

water purify system in Shanghai. [ Methods | A total of 320 households were selected in Shanghai and tap water treated by purify

[ Objective | To investigate bacterial contamination and related impact factors of treated water from household

system were multiple sampled for seasonal microbial contamination determination including total bacterial count, coliform, and
bacterial spectrum. The information on system life span, system components, daily usage, and maintenance were also collected.
Rank sum test, y test, and logistic regression model were used for data analysis. [ Results ] Microbial contamination was common
among the investigated water purifiers and varied by season. In summer, the contamination level was higher than that in autumn and
winter. In the same season such as summer or autumn, the microbial contamination level of systems with reverse osmosis treatments
was higher than that of the other systems; however, there was no significant difference found in winter. The results of bacterial
spectrum analysis indicated pathogens or opportunistic pathogens, such as Pseudomonas aeruginosa, Staphylococcus aureus, and
Bacillus cereus, in treated water samples with total bacterial counts over 20 cfu/mL. The main impact factors affecting bacterial
contamination in treated water from water purify system were UV treatment unit, system life span, and filter life span and running
frequency. [ Conclusion ] The quality of household water purify system’s design, components, and instruction manual, as well
as appropriate usage and maintenance, are the key elements of water safety. Quality supervision and promotion of proper usage and
maintenance should be strengthened.
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Table 1 Microorganism contamination in household water purify systems

Ay e — K T AL S JLIBIER R B R TKIc] P
Month Ttem General water purification Reverse osmsis Statistic value
A7 4K ( Total bacterial count, cfu/ml) 6(1~43) 80(4~999 ) U=2246 0.001
}lﬂ):{, (n=320) T4 SECAH% % ( Qualification rate of total bacterial count, % ) 83.0 29.0 Z7’=47.309 <0.001
KA R 2 ( Detection rate of coliform, % ) 2.8 0 27=0.88 0.350
AT 2451 ( Total bacterial count, cfu/mL ) 4(4~18) 3(~2405) U=2544.5 0.002
ézgjh:zzz%) B ASEUA 522 ( Qualification rate of total bacterial count, % ) 88.8 55.2 X'=23.772 <0.001
KIGTTER H 2 ( Detection rate of coliform, % ) 1.1 0 27=0.329 0.566
YT B Total bacterial count, cfu/mL ) 1(0~6.5) 2.5(0~32.5) U=3309.5 0.330
;iﬁ ]i}’f ;293 ) AT SECE AR (Qualification rate of total bacterial count, % ) 93.6 75.0 7=11.631 0.004
KA TEHER 3% ( Detection rate of coliform, % ) 0.4 0 7’=0.106 0.740
P <0.001 <0.001
x2 FAKRLESRHKERZERERRHER
Table 2 Pathogens in water samples from household water purify systems
) 7 H (July )(n=125) 10 J1 ( October )( n=74) 12 J1 ( December )( n=43 )
)& ( Genus )
7374 Fa i He ( Proportion, % ) 7374 FREE ( Proportion, % ) TREL F 1 ( Proportion, % )
G-FFH ( Gram negative ) 58 49.2 23 46.9 19 55.9
MBS ( Comamonas ) 16 12.8 9 122 2 4.7
B 22 P I & ( Sphingomonas ) 13 10.4 3 4.1 1 23
S 0k B 1 I ( Brevundimona ) 8 6.4 5 6.8 1 23
{5 B A ) ( Pseudomonas ) 7 5.6 3 4.1 4 9.3
HE AR (Others ) 14 11.2 3 4.1 11 25.6
G+ BR# ( Gram positive ) 58 49.2 26 53.1 15 44.1
J 5t )@ ( Kocuria ) 25 20 14 189 7 16.3
ki )& ( Granulicatella ) 10 8 9 12.2 6 14.0
TWEREE ( Micrococcus ) 7 5.6 2 2.7 0 0
Wi BRER & ( Staphylococcus ) 6 438 1 1.4 1 23
A PR ( Others ) 10 8 0 0 1 23
ZEAUFT I ( Bacillaceae ) 2 1.6 0 0 0 0
24 WA BHABRFHY AL F3 KA ERSE KK AR S EEE A
DL KK AN B B A o IS Y, T RE Y BIFHY Binary logistic L5 47
S 220 A AT Binary logistic S50 'Ijable 3 ifh.e pnsmblf: impact factors of total bacterlé count by
Binary logistic model in general household water purify systems
3PN, SO — RO Pk e 5 B B A AL A5 (Variables ) P OR  95%CI
KK H AR B FR AR R R A T AT o 7825 FE LA AR ( FAE R <14E/> 14F 0276 155 07043422
PRI, BRI 6 ) 2 S8 SOl > e R
BRI RE I PER N (OR=2.119), FERBEAEORAE A T e 8 ot = s o 0088 2119 10254302
KB AP AL HR G AT DARRAR AN BB AR i fa vk, 3L A B
. 0.021 4.137 1.239~13.807
’f@.%ﬁ%jﬁiﬁﬁ%‘ﬁ“%i Daily use Yes/No
SRR . X0 S T KA G 0309 1698 06134703
B AT BRI R AR Z 40T, R Mann-Whitnay U segpepmmene 1% 0029 2614 1110426101
e, BLARMERAEI < LAEAn > AR, 22t O e
NN i S A R UBALIE BT AT
THE X (P<0.05), I BT RO, JEE o 0439 1360 06242967
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Table 4 Univariate analysis for total bacterial count
in reverse osmosis treatments

ARG B P 2 ,

P

Possible impact factors x
AR < AR/ > AR
Years of use < One year/ > One year 15 0.006
BEEHEA B <61TH/>61H 1550803
Months of filter cartridge use < Six months/ > Six months - o
M 17 5 oo
Regular replacement of membrane Yes/No :
R I
Daily use Yes/No 365 0-706
3 Wt
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