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Preparation and application of antimicrobial
mug wort oil-chitosan microcapsules

WANG Ya' HUANG Jingjing® ZHANG Ruquan’
(1. College of Clothing Technology Wuhan Textile University Wuhan Hubei 430073 China; 2. Key Laboratory of
Textile Fiber & Product Ministry of Education Wuhan Textile University Wuhan Hubei 430073 China)

Abstract In order to develop a kind of low toxicity high efficiency and broad spectrum natural
antimicrobial agent ued for antimicrobial finishing of medical nonwovens the antimicrobial mug wort oil—-
chitosan microcapsules were prepared by emulsion crosslinking. The effect of mass ratio of mug wort oilto
chitosan volume ratio of water continuous phase to oilouter phase speed of stirring on the appearance
morphology and size of the microcapsules was investigated. The microcapsules were characterized by
scanning electron microscopy Fourier tansfer infrared red and a laser particle size analyzer. The results
show that the optimal conditions are mass ratio of mug wort oilto chitosan of 2: 1 volume ratio of water
continuous phase to oilouter phase of 1:5 and the stirring speed of 800 r/min. The size of microcapsules
is 800 — 1 800 nm and the particle size distribution is narrow. When the mass concentrations of the
microcapsules the surfactant 2D resin and magnesium chloride are 20 g/L. 2.0 g/L 120 g/L and
28 g/L respectively and the drying temperature is 50 °C. The finished samples show the antibacterial
rate of Staphylococcus aureus and Escherichia coli reaches 96. 66% and 98. 88%  respectively.

Keywords chitosan microcapsule; antimicrobial finishing; emulsion crosslinking; nonwoven fabric;

natural antimicrobial agent

( mug wort oil) N N 23
1
12017 -10 - 17 12018 -01 - 19
(2013CFA090)
(1990—) . .

E-mail: zry2010@ gmail. com.



- 100 -

39
o 40 °C 30 min
: 2%
N N Span80 Span80
-6 40 °C 2 h
500 ~ 600 r/min 4 h
48 h
7 —_
1.3
=, 3 000 ~5 000
( )
; ( .
)
, 10
. 1.4 o
2 _
12 l (
. ) 20 g/L
- 2 g/L 2D 120 g/L
28 ¢/L.
. —>
( ) — (50 °C 10 min) .
1:20
1 100% 50 C
10 min
1.1 1.5
( >95%)
; 80 80 GB/T 20944.3—2008 {
25% 3 : » o
: 18 g/m’
18 h
VERTEX70
- JSEAT300 A ( SEM) _0
. ZEN3600 V= x100%
. Y % W,
1.2 - 18 h
- CFU/mL; Q, 18 h
2 mL 98 mL CFU/mL.,
2% 2g
2% (1% Tween80) -

500 mL



10 : - - 101 -

2
2.1
1:5
800 r/min 3% : - (%3 000)
Fig.1 Mug wort oil chitosan microcapsules( x3 000)
. 1 . 800,900 r/min2
: 2:1
2 um : ; 1:1 900 r/min
2.1.1 800 r/min ;
2: 1. 1:2 2
1:1 1:2 800,900 r/min o
o 2:1 N
2 o °
2 SEM  ( x5 000)
Fig.2 SEM images of microcapsules with different ratio of mug wort oil and chitosan( x5 000)
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3 SEM (x5 000)

Fig.3 SEM images of microcapsules with different ratio of water continuous phase and oily outer phase( x5 000)
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Fig.4 SEM images of microcapsules with different stirring speed( x5 000)
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Fig.6 Comparison image of mug wort oil

chitosan and microcapsules
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