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Propionic Acid Packaging to prevent Sitophilus granarius Infestation
in Cereal Products
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Fig. 1. Percentage of Sitophilus granarius adults (mean=+SE) that entered uncoated carton package and cartons
coated with a PCL monolayer, with or without propionic acid, after a 1, 2, 7 or 15—day aging period at
21£1°C(n = 5). For each aging period bars with different latters are significantly(P < 0.05; Willcoxon test)
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Fig. 2. Percentage of Sitophilus granarius adults (mean=+SE) that entered uncoated carton packages and cartons
coated with a PCL multilayer, with or without propionic acid, after a 1, 2, 7 or 15—day aging period at 21+1°C
(n=15). For each aging period bars with different letters are significantly different(” < 0.05; Wilcoxon test).
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Fig. 3. Percentage of Sitophilus granarius adults (mean=SE) that entered uncoated carton packages and cartons
coated with a zein monolayer, with or without propionic acid, after a 1, 2, 7 or 15—day aging period at 21+1°C
(n=5). For each aging period bars with different letters are significantly different (2 <0.05; Wilcoxon test),
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Fig. 4. Percentage of Sitophilus granarius adults (mean=+SE) that entered uncoated carton packages and cartons
coated with a zein multilayer, with or without propionic acid, after a 1, 2, 7 or 15—day aging period at 21+1°C
(n=5). For each aging period bars with different letters are significantly different (2 <0.05; Wilcoxon test),
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Table 1. percentage (mean=*SE) of Sitophilus granarius that entered cartons with different coatings activated with

propionic acid

Aging period PCL Zein
(days) Monolayer Multilayer Monolayer Multilayer
1 8.2+3.0b A 0.7£0.7a A 8.0+2.3b A 40£1.9ab A
2 11.5+4.5ab A 2.7£2.0a A 8.7+2.3ab A 13.0£1.4b B
7 9.3£2.2aA 12.0+£2.7aB 14.0£2.0 a AB 12.7£1.9aB
15 13.1+4.3a A 11.3+3.7aB 18.0+£1.3aB 10.7£29aB
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