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Development of Microencapsulated Cinnamon Oil-coated Polypropylene
Film Using a Pilot-plant Scale Film Coating System

Yoon Ah Oh, Ah Young Song, and Sea C. Min*

Department of Food Science and Technology, Seoul Women's University

Abstract

A microencapsulated cinnamon oil (CO)-coated film was developed using a pilot-plant scale film coating system.
CO microencapsulated with polyvinyl alcohol was incorporated with a printing ink and the ink mixture was applied
to the surface of a polypropylene (PP) film as an ink coating using a gravure printing press at a speed of 20-200
m/min. The tensile strength, percentage elongation at break, elastic modulus, and water vapor permeability of the
PP films with and without coating with the microcapsules were not significantly different (p > 0.05), which indicates
that the coating did not alter those properties of the films. Microencapsulation effectively prevented the volatilization
of CO in the films. The microencapsulated system may be extended to other food-packaging films for which the
same ink-printing platform is used. The results from this study imply that the oil-microencapsulated films could be
potentially produced by a modern film manufacturing system.
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CO(=%= 100%)<= Scentipia (Bucheon, Korea)ollA T+
3kt ¥ EZZE PVA(Sigma-Aldrich Co., Ltd., St
Louis, MO, USA)E Al&3&} o™, #4342+ Tween-80
(lishinwells Co., Ltd., Seoul, Korea)S A3} Th PP &
E(F7 25 um)S Aumart(Bucheon, Korea)oll Al A| g5k
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Table 1. Formulations of the ink mixtures coated on the polypropylene film to produce the film samples.

Film sample Formulation of ink mixtures

Control film" Ink 10 kg + thinner 4.2 kg

CO film? Ink 9.8 kg + thinner 4.2 kg + cinnamon oil 0.2 kg

Encap. CO film? Ink 9.8 kg + thinner 4.2 kg + cinnamon oil microcapsule emulsion 4.2 kg

YFilm coated with ink containing thinner
IFilm coated with ink containing thinner and cinnamon oil
9Film coated with ink containing thinner and encapsulated cinnamon oil
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Fig. 1. Tensile strength of the polypropylene films coated with
ink with and without cinnamon o¢il (CO) which was either
encapsulated or unencapsulated. The coated film was produced
by a pilot-plant scale-film manufacturing system.

YFilm coated with ink containing thinner

PFilm coated with ink containing thinner and CO

9Film coated with ink containing thinner and encapsulated CO
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Fig. 2. Percentage (%) elongation at break of the polypropylene
films coated with ink with and without cinnamon oil (CO) which
was either encapsulated or unencapsulated. The coated film was
produced by a pilot-plant scale-film manufacturing system.
YFilm coated with ink containing thinner

PFilm coated with ink containing thinner and CO

YFilm coated with ink containing thinner and encapsulated CO
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Fig. 3. Elastic modulus of the polypropylene films coated with
ink with and without cinnamon oil (CO) which was either
encapsulated or unencapsulated. The coated film was produced
by a pilot-plant scale-film manufacturing system.

YFilm coated with ink containing thinner

YFilm coated with ink containing thinner and CO

YFilm coated with ink containing thinner and encapsulated CO
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Fig. 4. Thermogravimetric analysis of the polypropylene films
coated with ink incorporating cinnamon oil (CO) with or
without microencapsulation produced by a pilot-plant scale-
film production system. — Film coated with ink containing

thinner and CO; —— Film coated with ink containing thinner
and encapsulated CO.
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