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Study on the rapid detection of Pseudomonas aeruginosa by real-time

fluorescence quantitative PCR in packaged drinking water

45
WANG F(/mg—meil’2
KAk

ZHU Qiu-yan'

B bk S BF S B R K b
LR E T &k -

(1. WIFEE T R b

XU Yue!
B AR

HONG Zhen-bai'!
4100075 2. i I8 K 2 Ak i B 2 2
W= mE kY

LIN Dan'
% B
JIANG Wei!

Be & H R S
410081)

(1. Hunan Province Produced Commodity Quality Inspection Institute, Changsha, Hunan 410007, China;

2. Key Laboratory of Protein Chemistry and Development Biology of State Education Ministry of China .
College of Life Science, Hunan Normal University , Changsha » Hunan 410081, China)

HE . BH AR ARENFRL B T EO8R., F
&4 2F GB 8538—2022 FAR LR LA 09 & A K E
perL F= 16S rRNAfEE] 8 V3~V4 B4R F 5 7) &t 4 k&
Ao iRt AL Ra R A PCR ik, R ZF T
AT 5 F R #Tffzwémﬁké’a 16S rRNA & B, H 547 4
BERE AT EEEARGEANKRE pol 4R R
WL F B RS Y3 W R AT X LA R R R
BAY ¥, % B RKRE<L0 CFU/mL 8, perl £ B
WAV ¥ &, AN EE A 10~10" CFU/mL, # 0 Ik A
10 CFU/mL; R R B &k BT & AKX R perL 89 Ct F3
184 18.0~38.6, L 3 F e H 4 NE . TRHELE
GROMBEKRFTARAEBR LA RSB HFRIEITHE—F 5
WA FRE B 100%, ik ZF kARG R ERA 5
WA N BT porl Al g iéﬁ)ﬁ%ﬁ‘;%;ﬂa‘%’wﬁfé@\%%
Hegk, AT RAF A 5E

XiE :élﬂé%ﬁiﬁﬂﬁ H:; £ %X AELTS PCR; &4 A
perL 3168 rRNA ;4% B K

Abstract .

Objective: The molecular biological test has the

advantage of fast and sensitive, which can effectively make up for
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the defects of the traditional microbial test method. Methods:
According to the conserved sequences of the V3~ V4 region of
the virulence gene pcrl and the universal gene 16S rRNA of
Pseudomonas aeruginosa in GB 8538-—2022, primers and probes
were designed and synthesized, and a real-time fluorescent PCR
The results showed

rRNA  was

kit was established in this study. Results:

that the common standard reserve strain 16S

amplified, and the virulence gene pcrl was only effective for

nucleic acid detection of Pseudomonas aeruginosa standard

nan

reserve strain, and obvious "S" type amplification curve could be
observed, while no amplification curve was found for common
food-borne pathogens in this study. Gene pcrl  still has
amplification curve, when the concentration of bacterial solution
was less than 10 CFU/mlL,

10" CFU/mL, and the detection limit was 10 CFU/mL. The Ct

the detection range was 10 ~

mean value of virulence gene pcrl under different bacterial
solution concentrations ranged from 18.0 to 38.6. The results
showed that this method was highly sensitive to the detection of
the virulence factor pcrl carried by Pseudomonas aeruginosa. In
the past three years, the unqualified Pseudomonas aeruginosa
samples in 14 counties and cities of Hunan Province were further
detected, and the coincidence rate reached 100%. Conclusion:
This method is highly sensitive to detect the virulence factor perL
carried by Pseudomonas aeruginosa. It has the advantages of
simple operation, strong specificity, high sensitivity and good

practicability.
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Table 1 Detection of P. aeruginosa in bottled drinking
water in Hunan Province during the past
3 years
My FERBU/M ANEREBU/I REME/%
2020 653 99 15.2
2021 658 69 10.5
2022 599 61 10.2
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Table 2 Primers and probe sequences of virulence genes of P. aeruginosa

2 Fk M H B g1 P 5
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LB R:GCTTCCGGCTTCAGGTCG
T: FAM-AAGCCGCTCTGCGTGCGATCACCA-BHQI
S EIE ] 16S rRNA  Vy~V, F:CCTACGGGNGGCWGCAG

R:GACTACHVGGGTATCTAATCC
T:FAM-GTGCCAGCAGCCGCGGTAA-BHQI
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Table 3 Standard reserve strains of food-borne

pathogenic bacteria
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Table 4 PCR amplification reaction system
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Figure 1 16S rRNA amplification profiles of food-borne

pathogenic bacteria
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Amplified virulence gene pcrL mapping of

standard reserve strains of food-borne

pathogenic bacteria
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Table 5

Test results of genes of each standard reserve

strain of food-borne pathogenic bacteria
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Table 6

Test results of samples in a different way

St PCRGRET ) GB 85382022 g4 3%/
Ga ,
+ - + - %
2020 99 653 99 653 100
2021 69 658 69 658 100
2022 61 599 61 599 100
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