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Abstract:

Adsorption processes can be studied in food science to understand the proportions of specified
bioactive molecules (such as polyphenols) that are adsorbed onto larger molecules present in food,
which impact their bioaccessibility. These processes are analyzed with nonlinear mathematical
expressions called adsorption isotherms. For given physiological conditions (e.g. temperature, acidity
and amount of adsorbent), an adsorption isotherm relates the amount of the bioactive molecules that
are adsorbed g. to the concentration not adsorbed ce, in equilibrium, for each of several
experimentally-specified initial amounts. Traditional fitting of adsorption isotherms by nonlinear
regression (minimizing sums of squares of the vertical error at each c.) suffers from a statistical
inconsistency that we overcome. Proper statistical fitting in this setting relates the observed amounts
adsorbed to that unique value on the adsorption isotherm that corresponds to the specified initial
amount. As we explain, this is a diagonal rather than vertical projection. We explain and illustrate
proper fitting with statistical software. Furthermore, a consequence of the nonlinear modeling is a
statistical bias in the standard parameter estimates. We show how this bias may be overcome.
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