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Antimicrobial Packaging from Biodegradable Plastics and

Essential Oils Blends

Nawadon Petchwattana , Panthip Boonsong, Sageemas Na Wichian and Salinee Acharry

Abstract

The interaction between food and packaging was unacceptable in the past. It was believed to be altered
the food quality. However, numerous literatures have proven that the specific interactions between food and
packaging do not affect the quality of the food and it can also slow down the deterioration of food. Antimicrobial
packaging technology is one of the concepts that induce interactions between food and packaging while maintaining
the food properties, safety and nutritional quality. Generally, the additives used as an antimicrobial agent are essential
oils, which extracted from plants. These essential oils are able to inhibit the growth of fungus, yeast, bacteria, food
spoilage and pathogenic microorganisms. Bioplastics is expected to replace plastics from petroleum in the near future.
Commercially, bioplastics were used for the food packaging applications due to their good mechanical properties and
biodegradability. To reduce the plastic wastes together with the shelf life extension of food, many researchers have
developed antimicrobial bioplastic packaging in the past decade. This article discusses the introduction to bioplastics,
deterioration of food due to microorganisms, migration of antimicrobial agents from packaging to food as well as the

antimicrobial packaging technology with various foods.

Keywords : Bioplastics, Food packaging, Antimicrobial packaging, Mass transfer

: Department of Social and Applied Science, College of Industrial Technology, King Mongkut University of Technology North
Bangkok.
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(Minimum inhibitory concentration, MIC) (ﬁ'ﬂuﬂawm [9-10])

SR

siiavesfisiimnasaiuimensame  siiavewduridiiniunenszmeeengns  MIC

(Types of plants) (Types of microorganisms)

azlnd (Cymbopogan citratus) Escherichia coli 0.6 uL/mL
Salmonella typhimurium 2.5 uL/mL
Staphylococcus aureus 0.6 pL/mL

203N 1Y (Origanum vulgarae)

Escherichia coli

Staphylococcus aureus

1600~1800 ppm

800-900 ppm

14
AUIUADT (Lavandula officinalis)

Escherichia coli

Staphylococcus aureus

2000 ppm

1000—1200 ppm

DULYY (Cinnamomum zeylanicum) Acinetobacter 8 mg/mL
Klebsiella pneumoniae 2 mg/mL
Protreus vulgaris 8 mg/mL
Enterococcus fecalis 4 mg/mL
Staphylococcus aureus 0.5 mg/mL
Staphylococcus epidermidis 1 mg/mL

NQ (Piper betle) Acinetobacter 8 mg/mL
Klebsiella pneumonia 4 mg/mL
Proteus vulgaris 4 mg/mL
Enterecoccus fecalis 4 mg/mL
Staphylococcus aureus 0.5 mg/mL
Staphylococcus epidermidis 0.5 mg/mL

(?19)
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(Types of plants) (Types of microorganisms)
Inad (Thymus vulgaris) Clostridium perfringens 1.25 mg/mL
a2 52UnU (Mentha piperita) 10 mg/mL
003mM Iy (Origanum vulgarae) 5.0 mg/mL
15e13i3 (Rosmarinus officinalis) 10 mg/mL
TWs52W (Ocimum basilicum) 5.0 mg/mL
NN (Allium sativum) Escherichia coli 15—-1500 pg/mL
?]145'1 (Cuminum cyminum) Bacillus cereus 0.05 pL/mL
Bacillus subtilis 1000 pg/mL

d' a A dA d A = 1 @
3190 2 Jaunsaniluaurguesms@eudsluemisuaazilszian (@amlaanin [11-12])

a a A dA o (=
‘l]ﬁ%!.ﬂ’ﬂfﬂ“l/ﬂﬁ %umanaumawmﬂﬁluuﬁﬂ
(Types of foods) (Types of microorganisms)
Y
v
iodad Pseudomonas, Achromobacter, Flavobacterium, Vibrio, Pseudomonas, Achromobacter,

Micrococcus, Streptococcus, Sarcina, Lactobacillus, Leuconostoc, Salmonella,

Proteus, Escherichia, Clostridium W& Bacillus

i Pseudomonas, Alcaligenes, Proteus, Eschericia W& Salmonella

HY Micrococcus, Streptococcus W& Pseudomonas

fnuazwa 'l Erwinia, Botrytis, Penicillum, Bacillus, Escherichia, Clostridium, Lactobacillus, Leuconostoc \0g
S J
gae

9IMTLTA Bacillus, Clostridium {1931
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