2/21 THE EFFECT OF INTERMITTENT DRYING ON DRYING KINETICS AND QUALITY 164
' CHANGE DYNAMICS OF ORGANIC CARROT (DAUCUS CAROTA V. LAGUNA)

GroDring 201 Rosalizan Md Saleh?, Andrea Emiliozzi 12, Boris Kulig?, Oliver Hensel® and Barbara Sturm?

IDepartment of Agricultural and Biosystems Engineering, University of Kassel, Nordbahnhofstrasse 1a, 37213 Witzenhausen, Germany
Department for Innovation in Biological, Agro-food and Forest system, University of Tuscia, Via S. Camillo de Lellis snc, 01100 Viterbo, Italy

Email : rosalizan@student.uni-kassel.de

INTRODUCTION

Convective drying with continuous heat supply is the most common drying technique due to its easy application and available technology globally. However, there is a growing
trend to combine different drying technique according to product characteristics in order to minimize energy consumption and to preserve product quality [1] [2]. One strategy is
the application of intermittent drying which involves a resting period or tempering during the drying process which includes pulsating of the three main process parameters: heat
input, chamber pressure and air velocity as heat is applied discontinuously [3]. The technique has shown a positive response towards preserving the active ingredients in
agricultural crops [4] [5]. So, based on this, the intermittent drying technique was tested as measures to determine its effect on drying kinetic, dynamic quality changes and
moisture diffusivity of organic carrot in a convective cabinet dryer at 60°C with 1 and 3 hours tempering period. Tempering was performed at 30% and 40% moisture level. The
temperature and moisture levels were chosen due to the fact that the highest retention of total carotenoids was observed at 60 °C which is based on our previous study [6] . We
also found that, rapid deterioration of total carotenoids was observed between 40% to 30% moisture levels which indicates that the critical degradation lies in this area at which
point appropriate process and parameters setting need to be controlled.
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(Figure 1 and Table 1). A decrease in effective drying time is the result of rapid
moisture removal from the surface of the material to the environment due to the High retention of total carotenoids at 78% with minimal color changes at 8.4 (Figure
tempering period. Tempering period during the drying process allows sufficient time 2 and 3) can be obtained when tempering for 3 hours at 30% moisture content (wb)
for the moisture to diffuse from the interior to the surface of the material when no due to shorter effective drying time that could reduce the exposure time to hot air
heat is supplied and consequently resulting in better moisture distribution within and consequently minimise the degradation of total carotenoid with better color
the sample and finally leading to a shorter drying time as compared with continuous retention. Tempering for 1 hours had shown almost no significant effect on total
drying [7]. It was also observed that, the slopes of the drying curves reduce with carotenoids retention for both moisture levels because shorter tempering time is
time which indicated that the drying process was fully within the falling rate period. not sufficient to allow moisture migration towards the surface and finally leading to
The displayed graph in Figure 1 also showed that, the moisture ratio starts to level deterioration of total carotenoids. It was documented that, sufficient layer of water
off after 180 minutes of drying and onwards for all treatments. Tempering at 40% on the surface will preserve total carotenoids from heat damage and consequently
moisture level had shown longer drying time as compared with 30% moisture level minimize the degradation [8].
(Table 1). This is because the samples contain slightly higher moisture content
initially at the beginning of the tempering period so more time is needed to remove CONCLUSION

the extra moisture to the desired moisture content. The effective moisture
diffusivity as in Table 1 was increased for all tempering treatment as compared with
continuous drying.

The study indicates that, intermittent drying with tempering is promising due to
reduced drying times and increased quality retention for convective drying of
organic carrots. Further research needs to be focused on dynamic changes of
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