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Abstract: Sorption isotherms of banana, mango, and pineapple have been
experimentally found at 40, 50, and 60°C by use of the salt method for a range
of water activities from 0.056 to 0.85. The sorption capacity of these fruits
increases with the temperature for a given water activity. The experimental curves
have been simulated by the GAB and BET models. The BET model ensures a
better representation of the experimental results for water activity lower than
0.35 with maximum deviation of 1.0, 1.5, and 2.0 kgw-kgdm ™' for respectively
banana, mango and pineapple. On the contrary, the GAB model enables the
representation of the whole desorption isotherms and the estimation of the water
content corresponding to monolayer saturation and of the isosteric heat of sorp-
tion. It also takes into account the temperature effect. The isosteric sorption heat
of the three studied products are deduced from experimental results and empirical
correlations are proposed leading to a satisfactorily representation.
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INTRODUCTION

Water activity a,, of a product essentially depends on its water content X
and on its temperature 0. When the water in a product is in balance with
the water vapor present in the surrounding air, the product temperature
is equal to the air temperature (no heat transfer) and the water vapor
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pressure in the product is equal to the water vapor pressure of the air (no
mass tranfer): Water activity of the product is thus equal to air relative
humidity. The curve representing, for a temperature (), the water content
X,q of a product in equilibrium as a function of its water activity a,, (or of
air relative humidity HR) is called the sorption isotherm. The desorption
isotherms are obtained when the initial product is wet and reaches the
equilibrium with air by losing water; the (ad)sorption isotherms are
obtained when the initial product is dry and reaches the equilibrium with
air by adsorbing water.

The sorption isotherm is particularly important when considering
convective drying of a product by a hot air flow. It enables the calcu-
lation of the equilibrium water content X, the limit of the product water
content at the end of the drying. The equilibrium water content X is a
parameter that appears in models predicting the product water content
evolution during its drying.

Furthermore, the analysis of the processes influencing physical,
biochemical, and microbiological stability of a product (that determines
its quality) is mostly dependent on the sorption isotherm. The sorption
isotherm also gives information on the sorption mechanism and on the
interaction between adsorbate and adsorbent as pointed out by Bizot
and coworkers.!"! The equilibrium water content of a product is one of
the most important parameter to predict its behavior during storage.*?!
Nevertheless, it has been shown by Yang and Atallah™ that the drying
method could have an effect on the characteristics of a dried product such
as: sorption and desorption isotherms, porosity, specific area, and color.

Several authors® '™ have published results about sorption isotherms
studies of various products, but very little information is available about
sorption isotherms of tropical fruits, except that presented by Talla
et al.l"”!

This article presents a study on the determination of sorption
and desorption isotherms of three tropical fruits: banana, mango, and
pineapple. The variety of mango used in our tests is Mangifera indica;
there exist around 300 varieties of mango, which can be quite different
from one to another.

MATHEMATICAL MODELS

Sorption isotherms of a material have been described by various math-
ematical models with two or more parameters as presented by Van der
Berg and Bruin.”" Nevertheless, models with more than three parameters
lead to uneasy use and physical interpretation. The model presented by
Brunauer et al.”! known as BET model, and its modified version from
Guggenhein et al. (GAB) as described by Bizot!"! have been successfully
used by many authors!'®'"*'®!7l for modeling sorption isotherms. These































































