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Desorption isotherms, Drying Behavior and Kinetics of Quality Changes of Crispy Fish Sheet From

Snake-Head Fish

Patiwat Jantanukul

Abstract

This study aimed to investigate desorption isotherm properties and drying behavior of the fish sheet from
snake-head fish mice at various conditions. The work was then extended to determine the kinetics of some quality
deterioration of the product during storage. Desorption isotherms of the fish sheet were determined using the
hygrometric method at 30, 40 and 50°C over a water activity (a,) range of 0.36-0.93. Sigmoidal desorption isotherms
were observed and a_ of the sample increased with increase in temperature at constant moisture content. Desorption
isotherm equations including Modified Halsey, Modified Oswin, Modified Henderson, Modified Chung-Pfost and
Mujica model, were fitted to the experimental desorption data. The Modified Halsey gave the best fit for the
M_=f(RH,T) form whereas the Modified Oswin gave the best fit for the RH =f(M,T).The total heat of desorption of
water, estimated using the Clausius-Clapeyron equation, decreased continuously with increasing equilibrium moisture
content. In convection drying experiments, the fresh fish sheet samples were dried in a single layer at three nominal
temperatures of 50, 60 and 70°C with a constant air velocity of 1.0 m/s. From drying results, only the falling rate period
was observed and the drying rate increased with temperature. The drying data were then fitted to the Newton, Page and
Henderson and Pabis models. It was found that The Page’s equation gave the best fit to the experimental drying data
over the range of temperatures studied, with corresponding determination coefficients (rz) varying from 0.9876 to
0.9927. The fitted drying constants, k and empirical ‘n’ values of the Page’s equation were then related to temperatures
of drying air and found to be an exponential and a linear relationship, respectively. The moisture diffusivity varied
from 1.81 x 10" m’/s to 3.41 x 10" m’/s and increased with air temperature. The fish sheet samples previously dried
at 60°C were deep-fat fried at 180°C for 10 seconds, packed in PE bags and stored at 25, 35 and 40°C for reaction
kinetics study of some quality deterioration. It was found that an increase of moisture content and water activity of the
packed crispy samples during storage at different temperatures followed the zero order kinetic whereas an increase of
TBA values followed the first order kinetic. The temperature dependence of the rate constants was adequately modeled

by Arrhenius equation.
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