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Inactivation of Pseudomonas aeruginosa in suspension using
atmospheric pressure plasma jet

CHEN Xu-Song' LIDong” LIU Zhi-Jie’ LIU Ding-Xin> CHEN Wei' GUO Li*"
KONG Gang-Yu®

(1. Key Laboratory of Protection & Utilization of Biological Resources in Tarim Basin, Xinjiang Production &
Construction Group, College of Life Science, Tarim University, Alar, Xinjiang 843300, China)

(2. Center of Plasma Biomedicine, State Key Laboratory of Electrical Insulation and Power Equipment, Centre for Plasma
Biomedicine, Xi’an Jiaotong University, Xi’an, Shaanxi 710049, China)

Abstract: [Objective] To determine the effect of atmospheric pressure plasma jet on the inactivation
of Pseudomonas aeruginosa, and to explore the sterilization mechanism of atmospheric pressure
plasma jet. [Methods] The bactericidal effect of atmospheric pressure plasma jet was determined by
plate counting method. Treated cells were examined by fluorescence microscope and transmission
electron microscope. Soluble proteins were quantified and analyzed by SDS-PAGE electrophoresis.
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[Results] More than 99.9% P. aeruginosa cells were killed after the plasma treatment for 5 min. The
cell wall and membrane systems of P. aeruginosa was broken as evidenced by leakage of cellular
contents of proteins. Amounts of proteins was detected in supernatant after treatment for 2 min.
[Conclusion] Atmospheric pressure plasma jet is able to destroy the cell integrity, which results in
leakage of cellular contents and eventually kills P. aeruginosa effectively.
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Figure 1 Schematic diagram of the atmospheric pressure
plasma jet device

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



868 WAl Microbiol. China 2017, Vol.44, No.4

1.7 SDS-PAGE Hjk PI
20 uL BSA 12%
SDS-PAGE R-250

5 min

2 GBS ¢ 3
2.1 EBTFARSFRBAERR

PI DNA
PAOL1 2
9k
\
1 min 47% 8+
3 min 3 s
99% 5 min 6
7

\] (98] +
T

Detection limit

Log,, survival cells (Log,,CFU/mL)
i
T

22 WABHIEMEGER

1 2 3 4 5
LIVE/DEAD BacLight Bacterial Viability U C oy,

(=}

[=}

2 R RBEREEEEML%
SYTO-9 PI SYTO-9 Figure 2 Survival curve of Pseudomonas aeruginosa

10pum | « « 10 um 10 um

10 um

3 AFREMELEHIEE
Figure 3 Fluorescence microscope images of P. aeruginosa
Note: A: 0 min; B: 1 min; C: 2 min; D: 3 min; E: 4 min; F: 5 min.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



869

23 EHHBENERLR SA
2 min
( 4 58.42 mg/L
3 min
5 min
BSA ( 5B)

BSA SDS-PAGE
24 ERRMRENESER BSA

BSA

B4 FAREEMEEHERE
Figure 4 Transmission electron microscope images of P. aeruginosa
Note: A: 0 min; B: 3 min; C: 5 min. Bar=500 nm.

S 100 P ) B

. —s— P. aeruginosa

3 90 —« BSA

8

\E/ 70 kD M 0 Imin 2min 3min 4 min 5 min
ko) 100 -
E 60 70

5 50 55

g o

£ 30 35

=

g 20 25

g 10

0 1 2 3 4 5
Treatment time (min)

B 5 #MEEARSENNEA)RZESFIRLIE BSA BIHE XD H(B)

Figure 5 The measurements of leakage proteins (A) and analysis of BSA treated by the atmospheric pressure plasma jet (B)
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