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Lysozyme-liposome Synthesis and Its Capability
in Biofilm Removal

XU Ran , WANG Huaifeng, LI Fengting

(State Key Laboratory of Pollution Control and Resource Reuse,
College of Environmental Science and Engineering, Tongji University,
Shanghai 200092 , China)

Abstract: Stable lysozyme-liposomes were synthesized via
reverse-phase evaporation. Lysozyme and its liposomes were
separately used to remove the stable biofilms cultivated on
stainless steel surface. The liposomes and biofilms were
characterized by Zeta potential analyzer . transmission electron
microscope ( TEM) , scanning electron microscope (SEM) and
Fourier transform infrared ( FT - IR) spectrometer. The
experimental results show that the liposomes are of the
average diameter of 80 ~100 nm and an average entrapment
efficiency of 82.4% . Under the same concentration condition,
free lysozyme and lysozyme-liposomes can eftectively remove
total biomass of the biofilm, which forms with a mixed

bacterial consortium,up to 62.4 % and 86.5 % ,respectively.
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Lysozyme-liposome reduces bacterial in biofilm and solutions
by 89.6% and 99. 6% ., respectively, in 24 hours. Therefore,
lysozyme-liposome can effectively control the biofilm pollution
on the stainless steel surface.
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Fig.1 Influence of different ultrasonic time
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Fig.2 Detachment of biofilm by lysozyme-liposome
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Fig.3 Morphology of mature biofilm on 304 &

stainless steel( X 500 magnitude)
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Fig.4 Morphology images of biofilm after treatment( x 500)

2.4 BRI EEWE FT-IR 547

it FHZT A1 B SR S 20 5 Tt Ak 38 I 1 A A
SR A 18] Sa 55 A ) RREZH A % %) 5 AT A 4 -
JE®E(2 950 cm ™) . R (1 630 cm ™), F R IEAY
SPFRPEW B (1 380 em 1), 2 BB IR Y R
(900~1 150 cm 1), 3 B A= 135 140 S A e 2 9
M) E ARG g R B PG, 2 B
PR LU JL-F AN AETE X RSN R G E 24
BCER A3 45 B RS BT A% R 3R AR W R Y R 1
TE R 2R 0T, JIT DA IR IS W Mg 0 1) 0k 6 W T
fits B8 27 1% 2 AW R A ROR KR . B i
U 13 B DL KT BG4 (1 540 em ™) EE AR Y

8 L
6l 2 950 900 1 150
4000 3500 3000 2500 20001500 1000 500 O
K /em!
a AEEEET

45}
W 3280 g5, 1650 11340
4000 3500 3000 2500 20001500 1000 500 0
Wk /em!
b 4H 5

E5 BHEBLENGEWERN FT-IR 547
Fig.5 FT-IR analysis of biofilm before and

after lysozyme treatment
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