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Kaffir Lime Leaves Drying Using Heat Pump Dryer under Air, Carbon Dioxide
and Nitrogen Gas

NAENs Aa3e), igNa DRATEIR’ UAZ AZA LA

Konlayut Deejing1, Nattapool Pomsa-ad' and Lamul Wiset'

Abstract
The objective of this research was to study the thin layer drying equation and the aspect color quality of

dried Kaffir lime leaves. Kaffir lime leaves were dried by heat pump dryer using hot air, CO, and N, gas as drying
media in a closed-loop system at drying temperature of 40, 50 and 60 °C, drying media velocity in drying chamber
was 0.5 m/s. The moisture contents of sample at any drying time were then fitted to the different thin layer drying
equations such as Newton, Page, Modified Page, Henderson, Two-term, Midilli-Kucuk, and Logarithmic. The effect
of drying media temperature on the coefficients of each equation was determined by multiple regression method.
Coefficient of determination (R2) and mean squares error (MSE) were used to select the best equation. The results
showed that Midilli-Kucuk equation was found to be the most suitable for describing the experimental result. In the
aspect of color quality of dried sample, drying under N, and CO, had loss total color difference than that of hot air
as drying temperature increased.
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Figure 1 Schematic diagram of heat pump dryer system.
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Figure 2 Moisture ratio of kaffir lime leaves during drying by heat pump dryer under different conditions.
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Table 1 Statistical results of the Midilli-Kucuk model at different drying conditions

Drying model Parameter in Quadratic Relationship =2 MSE
media constants A B C
-4.24 x10° -2.065 x10™ 1.027
k 1.779 x10° -1.141 x10° 1.881 x10”
Air . 5 0.9996 0.000024
n 3.758 x10 -4.408 x10 2.289
b -5.865 x10” 4.258 x10° -8.662 x10™
a 1.120 x10™ -1.143 x10° 1.291
k 1.866 x10” -1.252 x10° 2.257 x10”
N, . , 0.9997 0.000026
n 1,583 x10 1.775 x10 1,526
b -4.596 x10" 3.962 x10° -9.488 x10™
a 2.368 x10° 2.933x10° 1.091
k 1.030 x10” -3.965 x10™ 1.833 x10”
Co, . H 0.9996 0.000028
n 2541 x10 2.817 x10 1.798
b 5214 x10" 4.876 x10° -1.196 x10°
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Table 2 Color value of kaffir lime leaves after drying under different media and temperature

Drying media  Temperature (°C) L* a* b* AE*

40 4050+ 1.78 -9.60°+ 1.42 21.16° % 1.46 8.15° %+ 1.42

Air 50 40.42%°+1.85 483"+ 1.15 25111 1.71 12.50°+ 1.83
60 41.73° £1.38 2.99°+1.03 25.99°% 1.92 14.78°+ 1.16

40 39.00° £ 1.28 -9.50° £ 1.02 20.25° £1.44 6.52°+0.53

N, 50 39.91"+ 1.84 -8.03°+ 1.26 20.62° £ 1.20 7.77° 1233
60 39.50 =+ 0.84 -4.80°+1.32 24.78°+1.18 11.78°+1.37

40 38.88° £ 0.63 -8.34°+ 1.59 20.83" +0.61 713+ 0.57

Co, 50 4023+ 1.68 -8.57°+0.52 20.87° +1.08 8.02°+ 0.98
60 39.63 % 1.44 -4.72°%+1.10 24.90°*t 1.15 11.96°+ 1.67

Fresh leaves 34.20° £ 3.21 -11.62°+£1.97 16.87° £ 1.50 -

5 Different superscripts in the same column indicated that means were significantly different (p<0.05) by DMRT
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