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Preparation of Cinnamon Essential Oil Microcapsule Antibacterial Water-based Ink

CHEN Hai-sheng, PI Yang-xue, LI Na, FU Wen-ting
(Zhongshan Torch Polytechnic, Zhongshan 528436, China)

ABSTRACT: The work aims to prepare a water-based ink with sustained-release antimicrobial properties, in order to
meet the safety requirements of ink for food package. With B-Cyclodextrin (B-CD) used as packaging material, the cin-
namon essential oil microcapsules were prepared by ultrasonic method. The influences of the mass ratio of core (cinna-
mon essential oil) to wall (B-CD), the mass ratio of wall to water, reaction speed and reaction time on the embedding rate
were studied through L9(3*) orthogonal test. Antibacterial water-based inks were prepared by using the prepared cinna-
mon essential oil microcapsules as antibacterial agent, and adding water-based acrylic resin, pigments, fillers, water and
various additives as the ingredients. Escherichia coli and penicillin were selected to test the antibacterial properties of the
inks. The optimum technological conditions for the preparation of cinnamon essential oil microcapsules by ultrasonic
method were as follows: the mass ratio of core to wall was 1 { 5, the mass ratio of wall to water was 1 { 8, the reaction
speed was 2,000 r/min and the reaction time was 6 min. Under these conditions, the cinnamon essential oil microcapsules
with the embedding rate of 33.88% could be prepared. The antimicrobial test showed that the antibacterial water-based ink
of cinnamon essential oil microcapsule had obvious inhibition effect on Escherichia coli and penicillin. When the mass
fraction of cinnamon essential oil microcapsule was 7%, the inhibition zone diameters of Escherichia coli and penicillin
were respectively 24 mm and 17 mm. Water-based inks with significant antibacterial properties can be prepared by add-
ing cinnamon essential oil microcapsules, which will improve the application value of water-based inks in food package.
KEY WORDS: cinnamon essential oil; water-based ink; ultrasonic method; antibacterial
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Tab.1 Experimental schemes and results of L9(34) ortho-
gonal experiment

Givy  NEELL REKH FRE EE @IR/%
1 1 1 1 1 14.27
2 1 2 2 2 17.52
3 1 3 3 3 21.63
4 2 1 2 3 33.88
5 2 2 3 1 16.57
6 2 3 1 2 15.21
7 3 1 3 2 21.98
8 3 2 1 3 28.64
9 3 3 2 1 18.15
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BFE) A 6 min, I A PR AR A Yl F0 I 2 1) (0 3L 36 1T 5K
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KX SR ARG RE . AL JEPRIE . W1 BUKE.
i P PR S FE AR B AT T I, IR ST RS WK P S5
PEAT THEREXT I, Z5R LR 2.

2.2

F2 ZTRFSHHES W KIEREMEEXTLL

Tab.2 Performance comparison between ink prepared by experiment and W’s ink
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Fig.1 Effect of microencapsulation of cinnamon essential oil
on antibacterial activity of water-based ink
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Fig.2 Antibacterial effect of W water-based ink on Escheri-
chia coli and Penicillium

A 3 ATAL, 2M1a) WoKPE T AR oA R
R 7% AR I B IS, KM R RS B W R AR
K28 T B REEH . s &, BIE4CHFh
TR X B AR5 11 mm A1 9 mm, A W A il
T 2 AT W P .

K3 AR RE R WK M B ) K FF 2 A
T B AR ]

Fig.3 Antibacterial effect of W water-based ink with micro-
encapsulation on Escherichia coli and Penicillium
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Fig.4 Antibacterial effect of antibacterial water-based
ink on Escherichia coli and Penicillium
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