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Gas Permeability Measurement of Polymeric Films
for MA Packaging of Fresh Produce by Gas Chromatography

Yoshio MAKINO*, Takashi HIRATA*"

A simple method for determining gaspermeability of polymeric films for MA packaging
of fresh produce was proposed. Head space gases in the film package were replaced with
CO, and changes in the concentrations of O, N; and CO, were periodically analyzed with
a gas chromatograph. Quadratic equations were proved to be suitable to express the gas
changes as a function of storage time in the packages. An initial volume of the package
and the quadratic equation were combined with a model expressing the packaging volume
at any given time to calculate gas transmission rates of the films. Using the values of gas
transmission rate thus obtained and the values obtained with a manometric device, in-
package gas changes of broccoli were calculated by computer simulation. No significant
differences between the curves of the changes were obtained, suggesting that the method
devliloged can be applied to determine the gas permeability of polymeric films for MA
packaging.
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Table 1 Paramenters of equations expressing gas concentrations within packages
Paramenters of equation
Film Gas al RMSE*
a b

O, 2.25 10.1 348 132 x 10°2
LDPE N. 8.05 20.7 483 754 x 1072

CO, 89.8 - 389 —86.2 2.61 x 10-?

O, 2.68 214 0.674 3.74x10°?
OPP N, 109 3.89 0.770 1.256 X 102

CO; 85.6 —4.36 - 194 5.00 X 1073

i D = DI.
*Root Mean Square Error = ..l( D, )

n
where n : Number of experimental points, D; : Experimental value, Dy : Calculated value.
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Table 2 Gas transmission rates determined by different methods at 15°C

LDPE OPP
Method
0: N. CO, O N. O,
Gos chromatosrapy €30 2% 30200 1050 206 2040
BTaPR 100yt (100)  (100)  (100)  (100)  (100)
Cacoerm — 106 5400 1090 23600 1200 290 3750
pe 826) (53T (781 (114) (141)  (122)

* ml/m? - day * atm
** Relative rates
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