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Abstract

This investigation focuses on screening of 10 volatile oils from Thai herbs against 10 Aspergillus
species in order to obtain representative volatile oils with anti-fungal activity. Then, film formulations
containing volatile oil were developed for reduction of aflatoxin contamination for application in
agricultural container. Eugenol, a volatile oil with inhibitory activity of Aspergillus spp., was used to
incorporate into films to control its release. Polymers such as Hydroxypropyl Methylcellulose (HPMC)
ANS, HPMC ANI15, Eudragit L100 and Eudragit S100 were utilized for preparing film formulations. The
films were evaluated for their overall physical properties. The melting points of the films and volatile
release temperatures were measured by Differential Scanning Calorimetry (DSC). The amount of eugenol
in films was analyzed by High Performance Liquid Chromatography (HPLC) or Gas Chromatography
(GC). The results revealed that the maximum amount of eugenol in film formulations with good basic
physical properties, i.e., transparency, flexibility and uniformity of thickness, were (1) 3 %w/v HPMC
ANI15, 1 %v/v eugenol in 75 %v/v ethanol, and (2) 5 %w/v Eudragit L100, 0.75 %v/v Polyethylene
Glycols (PEG) 400, 5 %v/v eugenol in 95 %v/v ethanol. The entrapment efficiency of eugenol in HPMC
AN1S5 and Eudragit L100 films were 84.60 and 81.92 %v/v of film, respectively. The HPMC AN15 film
was further tested for anti-fungal activity against Aspergillus in dried chili using 1-liter plastic bag. The
results revealed that the bag containing film formulation can inhibit Aspergillus growth even with
inoculation of Aspergillus at 100% inhibition at 1 month storage. Stability study showed that the film

formulations retained their eugenol level up to 3 months in closed container.
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