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The study of modeling the shelf-life of e_ii'ttﬁdedcom snack is separated into 2 parts.
The first part involves the product stability so as to identify the quality index and to
determine equilibrium moisture sorption isotherms of the product at 28, 38 and 48°C
over the range of relative humidity from 11% to 95%. The results showed that the loss
of crispness due to moisture adsorption determined the quality index of the product
rather than rancidity due to oxidation reaction. The isotherms exhibited sigmoid shape
of type III behavior of BET classiﬁcatidn, which is typical for many food products.
Among 9 sorption equations, the Henderson model was found to be the best fit to the
experimental data over the studied range of temperatures with high correlation
coefficient (R?) and low mean relative error (MRE) values. According to the Henderson
plot, there was only monolayer moisture binding in the pfoduct and varied from 5.5 -
6.3% (d.b.) depending on temperatures (based on the BET éguation). The experimental
sorption data were also evaluated for isosteric heat of sorption by applying the Clausius-
Clapeyron equation. It was found that the isosteric heat decreased with an increase in
moisture content. At the equilibrium moisture content of 5.5% (d.b), a chaﬁge in the
isosteric heat was slow down and approached zer'o. At this ‘poirllt,' the’ product. was

unacceptable due to crispness loss.

The second part of this study was aimed to predict the shelf-life .of the product
‘containing in a pélypropylene (PP) plastic bag ‘with 80 pm in thick. Avti"ansiént rm'ois'turc |
balance between the product and the surrounding through the plastic bag was made. :Thé
water vapor permeability coefficient (K) was p‘ropoAsed. as function teinperzitures (28~
48°C in range) according to Arrhenius’s equatioﬁ and parameters of the eqﬁation were
found to be a power function the relative humidity in the range of 50-90%. The shelf-
life of the product could be predicted by solving the moisture bailan_ce equation using the
Explicit Finite Difference method, coupled with the sorption isotherm equation. The
moisture content at 5.5% (d.b.) was used as a criterion to determine the product shelf-
iife, which was simulated by using the MATLA_B® (V.7.1) program. It was found that
the simulated results had a good agreement with obserfléd data With ‘high,COrrelation of
0.90-0.98 R?, when the apparent water vapor permeébility coefficient (Kapp) was used in
the model. Moreover, sensitivity analysis showed that the Shélf-life of the product was
more negatively sensitive to the temperature than to the relative humidity at higher 38°C
and 70%RH. Meanwhile at lower 38°C and 70%RH the effects of the'temperatﬁre' and
the relative humidity had .positively equal influence on the shelf-life of the extruded

corn snack product.





