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Abstract: This research aimed to study the optimal condition of ripe Nam Dok Mai mangoes drying
using far-infrared radiation combined with hot air technique and evaluate the qualities in terms of color
and hardness of dried ripe Nam Dok Mai mangoes. Ripe Nam Dok Mai mangoes were dried with an
initial moisture content of 332% dry basis, and the total soluble solid of 16-20°Brix using far-infrared
radiation combined with hot air technique at temperatures of 50, 60 and 70°C and a hot air velocity of
0.3 m/s until the ripe Nam Dok Mai mangoes had the final moisture content at 16% dry basis. From the
experimental results, it was found that the drying time decreased when the drying temperature
increased. The optimum condition for this drying was soaking the ripe Nam Dok Mai mangoes in a
browning inhibitor and drying the ripe Nam Dok Mai mangoes at 70°C for 350 min to obtain a specific
energy consumption of 68.84 MJ/kge,,,- From the color and hardness evaluation of dried ripe Nam Dok
Mai mangoes, it was found that dried ripe Nam Dok Mai mangoes had higher lightness (L*-value) and
yellowness (b*-value) but had lower redness (a*-value) when the drying temperature increased. In
addition, the thin-layer drying equation of Modilli provided the best prediction of drying of ripe Nam Dok
Mai mangoes using far-infrared radiation combined with hot air technique with the decision coefficient,
the square root of the mean square error and the chi-squared of 0.9995, 0.0061 and 4.15x107,

respectively.
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@15197 1 aFasuzainsiinenldwasauis ﬁqmwgummmmmuumm
Condition
Hot-air Temp FIRTemp Drying Time L* a* b
(°c) (°Cc) (min)
50 50 850 37.44 9.54 22.03
Untreated 60 60 650 36.14 7.17 23.17
70 70 350 42.15 7.51 25.65
50 50 850 59.81 14.45 47.84
Treated 60 60 650 55.81 13.36 47.52
70 70 350 60.26 11.75 54.80
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Condition
Hot-air Temp  FIR Temp Drying Time Hardness

(°C) (°C) (min) (N)

50 50 850 12.89
Untreated 60 60 650 8.69

70 70 350 4.57

50 50 850 10.64
Treated 60 60 650 7.51

70 70 350 3.46

3.3 dnanu AR A0 INAIUIINNE (Specific
Energy Consumption, SEC)
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Condition
Hot-air Temp FIR Temp Drying Time SEC (MJ/kg.,,.,)
(°c) (°c) (min)
50 50 850 203.82
Untreated 60 60 650 133.26
70 70 350 76.31
50 50 850 201.59
Treated 60 60 650 131.14
70 70 350 68.84
1 ¢
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0 100 200 300 400
Drying time (min)
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A159N 4 MINATITHRAN VLN UEINNIRDAVDILL LT RBINIARAMIAT

Model k n a b c g h R° RMSE X
1. Newton
MR=exp(-kt) 0.0130 - - - - - - 0.9972  0.0162  2.68x10*
2. Page
MR=exp(-kt") 0.0148  0.9713 - - - - - 0.9969  0.0157  2.59x10*
3. Modified Page
MR=exp((-kt)") 0.0173  0.7520 - - - - - 0.9972 0.0162  2.76x10*
4. Henderson and Pabis
MR=aexp(-kt) 0.0130 - 0.9978 - - - - 0.9972 0.0161 2.76x10*
5. Modilli
MR=aexp(-kt")+bt 0.0102  1.0649  0.9945  0.0001 - - - 0.9995  0.0061 4.15x10°
6. Logarithmic
MR=aexp(-kt)+c 0.0143 - 0.9893 - 0.0259 - - 0.9987  0.0094  9.61x10°
7. Wang and Singh
MR=1+at+bt? - - -0.0064  0.0000 - - - 0.9214  0.1176 1.46x107
8. Verma et al.
MR=aexp(-kt)+(1-a)exp(-gt) 0.0140 - 0.9761 - - 0.00001 - 0.9986  0.0101 1.11x10"
9. Modified Henderson and Pabis
MR=aexp(-kt)+bexp(-gt)+cexp(-ht) 0.0143 - 0.9893  0.0000 0.0259  0.0060  0.0001 0.9987  0.0095 1.07x10"
10. Jena and Das
MR=aexp(-kt+bt'"?+c) 0.0130 - 0.5975  0.0000 0.5128 - - 0.9972  0.0161 2.93x10*
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