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ABSTRACT

This research was aimed at studying the kinetic models of color change of
longan without stone undergoing superheated steam and hot air drying. The
experiments were carried out in a single-stage superheated steam dryer (SSD) at the
drying steam temperatures of 120°C, 140°C and 160°C and in a single-stage hot air
dryer (HAD) at the air temperatures of 60-80°C. The velocity of each drying medium
was held constant at 2.08 m/s and at 0.7 m/s, respectively. In addition, the two-stage
superheated steam and hot air drying (SSD/HAD) experiments were conducted at the
steam temperatures of 120°C, 140°C and 160°C and at the air temperatures of 60-
70°C. The diameter of the E-daw longan samples was about 25-30 mm. The initial
moisture content of samples was 350-400 % dry basis. From the results, it was found
that lightness value decreased while redness and yellowness values increased with
increasing drying time and drying temperature during the 1.25 h of SSD drying
process. In the case of HAD, lightness value decreased while redness and yellowness
values increased and then decreased as the drying time and temperature increased.
For the SSD/HAD, it was found that lightness value decreased while redness and
yellowness values increased and then decreased during drying, but the drying
temperature had no significant effect on color quality of final product, however. (For
HAD and SSD/HAD cases, the product was dried until the moisture content was
reached to final moisture content of about 18 % dry basis). Considering the
yellowness and chroma values, drying with SSD at temperature of 160°C provided the
most suitable product quality. In HAD case, drying at temperature of 70°C yielded
the best color quality in all terms of color parameters. Furthermore, the two-stage of
drying provided the best quality in terms of yellowness and chroma values at the
steam temperature of 160°C and the air temperature of 70°C

In all cases, the moisture content ratio of longan decreased with increasing
drying temperature. Product temperature was reached almost to drying temperature at
the end of drying process. The water activity was found to be not beyond 0.6 at the
desired final moisture content of about 18 % dry basis.



Finally, different color kinetic models were developed and validated with the
experimenta data. For SSD and HAD, the kinetic model in terms of polynomial
(degree 3) equation provided the best to fit of the data, describing all color parameters
(L*, a*, b*) adequately. In the case of a two-stage drying, the polynomial (degree 3)
equation which was the most suitable to predicted the color change in the single-stage
drying process was applied to describe color change in the first stage and the modified
polynomial (degree 3) equation simulated the color change for the second stage of
drying. The results showed that the simulated results well agreed with the
experimental results.



