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ABSTRACT: Objective To investigate the comprehensive effects of multiple factors including time, temperature,
bacterial strains, initial contamination levels and types of packaged drinking water on the viability of Pseudomonas
aeruginosa in packaged drinking water. Methods Different types of commercially available packaged drinking water
samples were artificially contaminated with Pseudomonas aeruginosa strains from various sources at different levels.
The concentration changes of Pseudomonas aeruginosa in packaged drinking water under different temperature
conditions were continuously monitored using the membrane filtration method and plate count method, and the
comprehensive effected of relevant factors on the viability of Pseudomonas aeruginosa in packaged drinking water were
analyzed. Results In natural mineral water for drinking, the trends of Pseudomonas aeruginosa concentration over time at
different temperatures exhibited essential differences. When the initial contamination level was approximately 70 CFU/mL,
at 23 °C and 30 °C, the bacterial concentration increased exponentially from the 3rd to 4th day. At 30 °C, the
concentration reached 10° CFU/mL on the 3rd day. At 15 °C, the proliferation was delayed until the 5th to 6th day, with
the concentration reaching 10° CFU/mL on the 9th day. In contrast, at 8 °C, the bacterial concentration showed a
continuous slow decline, although it remained detectable (3 CFU/mL) until the 12th day. In purified water for drinking and
other drinking water, the concentration of Pseudomonas aeruginosa generally showed a decreasing trend at different
temperatures, but the decay rates differed significantly. When the initial contamination level was approximately 70 CFU/mL, in
purified water for drinking, Pseudomonas aeruginosa decayed fastest at 8 °C and 30 °C, becoming undetectable (0 CFU/mL)
on the 3rd day. At 15 °C, the decay rate was the slowest, with the concentration falling below the detection limit on the
S5th day. At 23 °C, the decay rate was intermediated between the above two, with the concentration becoming
undetectable on the 4th day. In other drinking water, at 30 °C, Pseudomonas aeruginosa exhibited the fastest decay,
becoming undetectable (0 CFU/mL) on the 3rd day. At 15 °C and 23 °C, the decay rate was moderate, with the
concentration falling below the detection limit on the 5th day. At 8 °C, the decay rate was the slowest, with the
concentration becoming undetectable on the 7th day. Under identical test conditions, including temperature and type of
packaged drinking water, the effects of differences in strain and initial contamination level on the trends of Pseudomonas
aeruginosa concentration were generally consistent. Conclusion The combined effects of factors including time,
temperature and type of packaged drinking water on the viability of Pseudomonas aeruginosa are extremely significant.
Nevertheless, despite differences in bacterial strains and initial contamination levels, the changing trends of
Pseudomonas aeruginosa viability are generally consistent. The findings of this study will provide more scientific
evidence for risk prevention and control in the production, processing, quality control and market consumption stages of

packaged drinking water.
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Fig.3 Activity changes of Pseudomonas aeruginosa at different initial contamination levels
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Table 1 Changes in concentration of Pseudomonas aeruginosa over time under different types of packaged drinking water and
temperature conditions
(kv il L C R {1 B T 4k BE/(CF U/mL)

USIES $1d  #2d  $3d H4d  H5d Hed H7d Hs8d  Hod Hlod Hld Hiad

8 72 61 50 49 47 40 30 26 19 19 4 3
TR AR 15 72 73 60 75 280  34x10°  26x10* 23x10°  38x10° 50x10° 53x10°  63x10°
Rk 23 72 84 19x10°  1.5x10°  2.0x10°  54x10°  7.1x10°  8.0x10° 92x10° 89x10° 87x10° 6.8x10°
30 72 910 14x10°  2.0x10°  2.1x10°  4.1x10°  44x10°  63x10° 45x10° 4.6x10° 62x10°  5.8x10°

8 58 1 0 0 0 0 0 0 0 0 0 0

TR P i v 15 58 4 1 1 0 0 0 0 0 0 0 0

U 23 58 8 1 0 0 0 0 0 0 0 0 0

30 58 2 0 0 0 0 0 0 0 0 0 0

8 69 31 12 7 5 1 0 0 0 0 0 0

HoAfb ik 15 69 23 4 1 0 0 0 0 0 0 0 0

U 23 69 21 3 1 0 0 0 0 0 0 0 0

30 69 2 0 0 0 0 0 0 0 0 0 0

Fz2 ARBEMEREESNE S EDNER(E Greenhouse-Geisser 1% 1E)

Table 2 Results of repeated measures analysis of variance for Pseudomonas aeruginosa concentrations (Greenhouse-Geisser corrected)

AR A 5 F RIEJE H P It o

Fisf ] 205.34 (3.21, 28.89) <0.001 0.958

LR 88.67 (2.15, 19.35) <0.001 0.908

RER KRN 152.91 (1.82,16.38) <0.001 0.944

o T <k 4523 (9.63, 86.67) <0.001 0.834

I 1] <, 25 AR K i 2 38.77 (6.44, 57.96) <0.001 0.812
T < R TR RN 26 25.12 (3.64, 32.76) <0.001 0.736

sk TR < 3 B > A 28 P FH K b 2% 18.45 (19.32, 173.88) <0.001 0.672

TE: P<0.001 R0 B3 MR n® AN RE, S BOAE SoR J5 0 vk BE AR AL SRR BE s A IE S B R BE: 4R

SHHE—-NRERI T ARE,

AR A B EE; /NEUE B BN Greenhouse-Geisser £ 1E 45 5 (K] Mauchly BRIEAG I AN /2, P<0.001).
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