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Status of Packaging Materials for Frozen Foods and Analysis of
Temperature Changes inside Packaging Materials during Frozen Process
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Abstract This study analyzed various packaging materials and types for frozen foods and the effects of packaging
materials on temperature changes during frozen process. Pouches with different film thickness were prepared and placed
in an IQF freezer, then the temperature inside pouches measured using a deep thermometer. The most common types of
primary packaging for frozen foods in the marketwas plastic pouches with polyethylene or polyamide/polyethylene mul-
tilayer materials. The temperature change inside of packaging was delayed with film thickness increased. As the size of
packaged food increased, the temperature change inside the food was slowed down. In addition, the pouches with air

inside took more time to reach -30°C compared to pouches with less air during frozen process. This study provides infor-
mation on packaging materials and types for frozen foods and preliminary data of temperature change by different types

of packaging.
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Table 1. Analysis of frozen packaging components and materials on literature

Packaging types Packaging materials Food components References
PE, PET/PE Bread Novotni et al., 2011'7
PA/PE Herring fillets Tolstorebrov et al., 2014
PA/PE Salmon Indergard et al., 2014'D
PA/PE Turkey meatballs Karpinska-Tymoszczyk, 2014'%
Flexible film LDPE Red meat Chun et al., 2016
PE Rice cake Ku & Park, 20174
PE Shiitake Mushrooms Lee et al., 2015"
LLDPE Frozen fruits and vegetables Robertson, 2013'®
LDPE Common frozen food Wagner, 2010'7
Plastic tray PP Shiitake Mushrooms Lee et al., 2015'Y

Table 2. List of frozen packaging materials registered inMaterials Center
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Material Company Grade
Hanwha Chemical 3120
Dow ATTANE™ SL4101G
PE ATTANE™ S[4102G
Petrothene NA340013,
Lyondellbasell NA340141, NA340185,
NA340212, NA340136
JK Materials 121, 122, 151, 152, 251, 252
PA UNITIKA ONU-15 pm, 25 pm
Toyobo N1100-15 pm
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Table 4. Packaging materials for frozen foods

Packaging type Number Ratio(%) Packaging material Number Ratio (%)
Plastic pouch 34 39.5 PE, PA/PE 57 66.2
Plastic container 32 37.2 PP 18 20.9
Standup pouch 17 19.8 PET 9 10.6
Insulated pack 3 3.5 PS 2 23
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Fig. 1. The effect of packaging film thickness on temperature changes during frozen process

Table 5. Analysisof net weight of packaged frozen foods

Net weight of content Number Ratio(%)

70~300 g 28 32.6

300~500 g 41 47.6

500~1300 g 17 19.8
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Table 6. Thermal Conductivity by packaging materials

Material Thermal Conductivity (W/m-K)
Air 0.02
PET 0.31
LDPE 0.30
PA 0.25
PP 0.22
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Fig. 2. The effect of air layer on temperature changes during frozen process.
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Fig. 3. The effects of packaged food size on the temperature change during frozen process.
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