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Abstract

Study of processing conditions and kinetics of lime beverage powder using foam-mat
drying was performed. Five formulations of lime juice beverage were developed by using mixture
design technique. The most preference formulation was lime juice 59.70%, sugar 29.85%, honey
9.95% and salt 0.5% on weight basis. The foam-mat drying experiment was carried out by
varying foaming agents (methocel, glyceryl monostearate and egg albumin) and whipping times
(10, 15, 20, 25 and 30 minutes). It was found that the most appropriate foaming properties were
obtained by adding 0.60% methocel and whipping time for 30 minutes. The foam properties of
lime beverage contained stabilities of 0.07 ml/min, densities of 0.49 g/ml and overrun of
450.42%. Higher overrun indicated that more volume of air was trapped into the foam and
resulted in lower foam density.

The foam with 0.5 cm thickness was studied its drying kinetic equation during drying at
temperature of 50, 60 and 70 °C in a tray dryer. The average velocity of drying air was 0.3 m/s.
From drying result, only the falling rate period was observed and the drying rate increased at
higher temperatures. The drying data were then fitted to the Henderson and Pabis, Lewis, Page
and Two — term exponential models. It was found that the Page model was the best suited to
predict the drying of the foam using methocel as foaming agent, with R2aclj varying from 0.9954

to 0.9964, RMSE varying from 0.01853 to 0.02130 and XZ varying from 0.00037 to 0.00045.



The Henderson and Pabis model was the best suited for foam using glyceryl monostearate agent,
with Rzadj varying from 0.9819 to 0.9920, RMSE varying from 0.02762 to 0.03429 and XZ
varying from 0.00082 to 0.00262. The Henderson and Pabis model was also the best suited to
predict the drying of the foam using egg albumin as foaming agent, with R2adj varying from
0.9914 to 0.9985, RMSE varying from 0.01082 to 0.02450 and XZ varying from 0.00013 to
0.00064.

The appropriate drying condition for drying foamed lime beverage prepared by adding
methocel was drying at 60 °C for 4 hours because the lime beverage powder produced with this
condition had high dispersibility (94.39%) and low water activity (0.18). The reconstituted lime
beverage received the highest sensory score and its physico-chemical qualities were similar to

lime beverage before drying.



