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Effect of Thermal Processing and Packaging Materials on Microbial
Growth of Vacuum Packaged a Meat Product during Storage
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R & D Center, Miwon Co., Ltd., Ichon 467-810, Korea

Abstract

The microbial growth of fresh, vacuum packaged, cook-in-bag uncured beef patties was
determined in two film structures, a commercial (PE/EVOH), and super barrier (SiO: coated
polyester) material. Packaged samples were cooked to internal temperature of 71 and 82°C for
30 minutes, and stored in temperature abused (2312 ) and refrigerated storage (4-6 ). Bar-
rier properties had a significant effect (p<0.001) on aerobic and mesophilic growth in the
abused condition. Cooking temperatures had a statistically significant effect (p<0.05) on aero-
bic growth in the refrigerated condition. The growth of anaerobes and psychrophiles were not
significantly effected by either variables. Storage times had the most significant effect
(p<0.001) for all groups of microorganisms.

The physical properties of the commercial film (strength, thickness, and shrinkage) were
changed after exposure to thermal treatment, while the super barrier package had actually no
change.

Key words: Microbial growth, storage condition, thermal processing,
packaging material
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Fig. 1. Aerobic count of two films in the
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Fig. 2. Aerobic count of two films in the
refrigerated condition.
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Fig. 3. Effect of cooking temperature on
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-Fig. 4. Anaerobic count of two films in the
temperature abused condition.
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Fig. 5. Anaerobic count of two films in the
refrigerated storage
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Fig. 6. Mesophilic count of two films in the
temperature abused storage
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Fig. 7. Mesophilic count of two films in the
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Fig. 8. Psychrophilic count of two films in the
temperature abused storage
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Fig. 9. Psychrophilic count of two films in the
refrigerated storage
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Table 1. Mechanical and physical properties of packaging materials.

Test performed Uncooked 71 C cooked 82C cooked |Uncooked 71 C cooked 82C cooked
Thickness (mil) 2.5 3.7 4.0 35 35 3.5
% Shrinkage 0 30.5 46.5 0 0 0
(after cooked)
O: permeability 82.7 68.23 87.66 0.4659 0.5143 0.5575
(cc/m24hr@
23C100%RH)
Material:
Tensile (kg/en?)
MD 555.8 415.5 488.6 655.2 631.5 691.1
CD 491.6 3554 368.2 659.9 654.5 654.4
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