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Abstract: A qualitative detection method for Pseudomonas aeruginosa in bottled water developed and its performance was evaluated.
Appropriate cultivation conditions and meat-based enrichment broth were selected according to the inoculation results at low bacterial
concentrations. Moreover, a single-factor test was performed to optimize the enrichment medium formula for inoculation at low bacterial
concentrations. Thereafter, a multiple comparison test was conducted to optimize the solid medium for selection and separation. Commercially
available bottled water was used and spiked with different concentrations of reference strains, followed by ozone addition for 0, 30, 60 and
90 min. The pre-treated water was then tested using the proposed qualitative detection method. More specifically, 4 g/ mannitol was added to
tryptic soy broth (TSB). The bacteria were cultivated in liquid media at 42 “C for 6~8 h. Next, sodium 0.20 g/L pyruvate was added to CN agar
and cultured at 42 ‘C for 24~48 h. Finally, MALDI-TOF MS was adopted to ensure accurate, rapid, and high-throughput detection of
potentially pathogenic bacteria, including P. aeruginosa. The results were compared to those obtained via the GB 8538-2022 method in terms of
sensitivity, selectivity, and specificity. Different types of samples were also selected to evaluate the wide range of applications that can be
assessed using the proposed method. The results demonstrated that the proposed method can identify P. aeruginosa at concentrations as low as
3 CFU/250 mL. Moreover, it identified interfering bacteria at a concentration range of 1 000~10 000 CFU/250 mL. The detection and
identification performances for different samples were statistically significant (x’=25.45, P<0.05). Thus, the method established in this study

G

R, 25 P ST PR 1,55 FLOUSERF IR VO ot kA AR E /S B8 R ) 22 A (0] B £ i F:H4,2023,39(10):315-323

XIONG Xuemei, LI Kewen, CHEN Miaomiao, et al. Effect of Bifidobacterium lactis V9 on changes in intestinal microflora of ceftriaxone

sodium-treated mice [J]. Modern Food Science and Technology, 2023, 39(10): 315-323

ks BEA: 2022-09-29

HEWAB: "RUBAREESTE (2020A1515011561)

EERE: BiEE (1983-) , %, WiLMissHE, TR0, AR RRHEDEN, E-mail: 1229642500@qq.com
wiEE: Em (1980-), &, Ht, ¥, MRARE: RREES5RE, E-mail: wangli scau@scau.edu.cn

315



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.10

exhibits high sensitivity and specificity, ease of use, and high efficiency compared to existing methods.

Key words: bottled water; Pseudomonas aeruginosa; medium optimization, MALDI-TOF MS
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Fig.3 Comparison of the growth rate of three kinds of

Pseudomonas aeruginosa inoculated with different broths at
low concentrations
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Table 1 Comparison of Pg of five bacteria in different formula CN Agar

CN 3m R BR 85 41 CN Btk = F A8 (b4
Rl CN CNH
0.20 g/L 03 gL 0.025g/L  005gL  0.075gL
SRR I0E ATCCL0145  0.99+0.04°  0.85+0.03°  0.72+0.04° 0.5140.03°  0.58+0.03%  0.60+£0.05¢  0.51+0.02°
AAGAZETOHE ATCC15442  1.2140.09°  1.26+0.10°  1.22+0.04® 1.21£0.04™  1.09£0.02°  1.09+0.02°  0.97+0.03°
RGBT ATCC19429  1.05+0.04°  1.2040.02°  1.01+0.04° 1.0240.03°  0.87+0.02°  0.74+0.05°  1.15+0.04°
% HABAE CICC21620  1.21+0.08°  1.2540.04°  1.82+0.06° 1.85£0.10  1.95£0.08° 1.91%0.11*  1.49+0.06°
XM ¥As K ATCC25922  0.09+0.04%°  0.04+0.02%  0.01+0.02¢ 0.07+0.02  0.14+0.04®  0.16+0.05*  0.11+0.02?
7 : (1) ) Waller-Dunca 7 3547 % T sk, S EMRAN TS T, #FAR N EFHATERELERZFEHE (P<0.05);

MR N BFHEEATARELREZFAEE (P>0.05); (2) TSA AAkizHRA; CNH %a CN Fhn®BAEL4h 0.20g/L. + B F 4
B4V4% 0.075 g/L.
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020gL  030gL 0.025gL  005gL 0.075¢gL
e h LA LA %AW KRB LR LR LA
2 é’; 2
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o s p T HRE # R W S ki7 HRAH H R # R
8 é.; =3 N N N N B2 B N
REBAIRE ATCCISA2 o 20mm 1,50 mm 150mm  1.50mm  1.50mm  1.50 mm

FHAY FREAY FHAH FuEl FHAY FEEYN FLREAH

ARGAREIOE ATCC19429

1.50mm  2.00 mm 1.50 mm 1.70 mm 1.50 mm 1.50mm  2.00 mm
S e ger th H R 5 B sk b4k B 541k & EF
FABPIEE CICC21620 o0 1.00mm 100 mm 1.00mm  1.00mm 1.00mm  1.00 mm
" HEF R R R HR H R F R

i PaY N N N ~ PaY N
KIRAT K ATCC25922 370mm  3.70mm  3.70 mm 320mm  320mm  320mm  3.20 mm

6 AEMERER ON FAEPRIEFEHRS (24 h)
Fig.6 Colony morphology of five bacteria in different formula CN agar (24 h)
E: (1) a A4RGAREIE ATCC10145; b A4RLHERIE ATCC15442; ¢ A4RGBENE ATCC19429; d A HMBRELIE
CICC21620; e A KM3kA KHE ATCC25922; (2) 14 CNIRAS; 2 2 CN e ABRE4h 0.20 /L.

A CEERR. FpRth. ISR, 18 CN
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B AR P2 KR 1 s PSR R
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X HARE R RIE 3, AR T A InsEas 0
FE(TDZ 60 min RAEKEEE 1 MR 22 90 min
FAANIE) 3 MERE R CN ERRHEAKSS, H
RAEMTEM R CN AR FIA RS ALK, IR
F MALDI-TOF {G#AT45E, R R 1 EFRER
D, T1REFERESATE CN BT AR, T2 B4 60 min

320
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X AR H AR PR RS AR 4, nT A0 T4 BEEEA
2 BUEMCIR) 2 MRS, DA TS B SLAE AR 0,
30~ 60 min Ffib BIES R CN PR A REEEK,
{HIEJ5 42 MALDI-TOF 43 % 52 v BRs HE R BH 14 £
R T4 BREERH A ZE A B RE S, BLR TS #
JE%E 60 min RAASCHEFEMAEN R CN PR B
K, BURrfSRIBAPESE R, i ERREAN, T4 BEER
FAAEEE 60+ 90 min FEFHTELL R CON i B A K
T4 #HE 4 RAAEFE 0. 30 min BEAL, LR TS BEEL
FLEMNEE 30, 60, 90 min FESL A BVEA K, H Bt
— AR TS BEEEAZ RAAMLBEFE FE CN
AR I AT TE . AR T T AR E 1)
e AT 0 AR 1 70 75 T 1 v PR o R DI
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Table 3 Comparison of detection results of water added with different types and amounts of Pseudomonas aeruginosa then treated with

ozone for different durations

| oA Tl T2 T3
o owibe 40 =
LEXEK/mMn 0 30 60 90 0 30 60 90 0 30 60 90
P B TSB ¥ + o+ o+ - + o+ o+ o+ + o+ o+ o+
PRI B CN 45 + o+ 23+ - + o+ + + + o+ o+ o+
MALDI-TOF %% + + 23+ N + + o+ o+ + o+ o+ o+
CN >3 N N N N + + 13+ N + g + P+
B Ak -
A IR N N N N + + 13+ N + o+ o+ o+

E: (1) T1. T2. T3 B E e B #4554 3 CFUR250 mL. 15 CFU/250 mL. 58 CFU/250 mL; (2) +XEA A KK Atk £,

AREAMLE R, NRELEKKLE MK,

F 4 KERMARERE FIEZ A ER KR EILIEENLE R
Table 4 Comparison of detection results of water added with different types and amounts of interfering bacteria then treated with ozone

for different durations

A AR

T4

T5

LA TIA -2
ek £ 240 72 it ¥ /min 0

30

60 90 30 60 90

PR TSB ¥ +

KR CN > 2/3+
MALDI-TOF %5 -
L3 -

A

fié& 4+

<o

z

z

CN & +
A ST Y

RALER -

ElA7iE

+
Y

+ + +
N N ? Y Y Y

iE: (1) T4 T5 A AndemE #4554 188 CFU/250 mL. 4 800 CFU/250 mL; (2) +RXEF A K RO, KA LR,
TAREEHS ATt Y REATZNR, NRELAEKRALENK, MREH TS RaE K Rk,
HAPERKRELIERNLERELE

Table 5 Comparison of detection results of water added with different types and amounts of mixed bacteria then treated with ozone for

RS KERMAFERERE

different durations

A AR

T6 T7

s .
I 75 ik 2 5 4k 22 i % /min

30

PR TSB ¥
7 CN 4%
MALDI-TOF %%

*

AR

Rk

Tilo

CN 5%
HAUEE

RGLER

ik

+ < +i+ + + +|o

+ < i+ o+ o+ o+
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Table 6 Comparison of detection and recognition effect of two methods for different samples
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