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Longan Drying Using Intermittent Microwave Combined with Hot Air
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Abstract
The objective of this research is to study alternative techniques for drying longan using combined

continuous or intermittent microwave with hot air. Longans (Dor variety) were dried from the initial moisture content
of 390-420%d.b. to the intermediate moisture content of 70%d.b. with microwave and hot air, and then further
dried by hot air only to the final moisture content of 20%d.b. Temperature and velocity of hot air were set at 65°C
and 0.3 m/s. The effect of microwave power at 150, 190 and 240 W to longan drying kinetics and qualities of dried
longan in terms of color, texture, shrinkage and microstructure as well as drying energy were studied. It was found
that the combined microwave and hot air drying reduced drying time and saved drying energy up to 6.25 hours
and 34% respectively as compared to hot air drying. This technique also help reduce hardness, toughness and
shrinkage of dried longan because of increasing pore size resulted from microwave power. The microwave
combined with hot air can decrease redness and yellowness but increase lightness in dried longan. The qualities
of longan dried by the combined continuous microwave and hot air were similar to those dried by the combined
intermittent microwave and hot air.
Keywords: combined drying, hot air, intermittent drying, longan, microwave
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Figure 1 Moisture ratio of longans dried by hot air and combined microwave drying techniques.

Table 1 Specific energy consumption of different drying processes.

. Drying time Water SEC (MJ/kg water evaporate)
Drying method (h) evaporate (kg) Blower Heater Microwave Total

HAB5 13.5 0.1395 60.62 128.77 - 189.39
CON MW240+HAB5 7.25 0.1352 33.59 76.42 15.12 125.13
CON MW190+HAB5 8.25 0.1369 37.75 85.73 16.15 139.63
CON MW150+HAB5 9.00 0.1374 41.03 89.87 15.52 146.42
INT MW240+HAB5 7.50 0.1370 34.29 76.99 14.08 125.37
INT MW190+HAB5S 8.65 0.1380 39.26 86.87 14.37 140.51
INT MW150+HAB5S 9.50 0.1373 43.34 95.44 13.63 152.42

3. AnNINETRIR lea UL

Tunnseuwiiasas luinsunsaniuandauan1sanlidresanlelmonngdng (L) Wndye wanaintiueanili
alefduns (@) wazAwaed (b) AARY  LHANANTUNDTNANNLANANNTasEaUnaalulasnnudn  Arzdunngas

Tulasian 190 W sinldianlefimnuadiennnign wazdsinliianladdunsuaz@waesiioanign leRansuniisna

1 1 d‘ v v 1 d‘ [ 1 1 o U 1 o dl % dl n’/l
LLrﬂﬂm’NizMQNN’auvlmmm‘uLLW&]QEITNTML’JWLL'LI'LIE‘I@Lu’a\‘iLL@:LL‘]_I‘]_IL‘]Jum\'im:m‘]_lmuiﬂuwum ZQWVLFJV]VLWG]'TT—]N@TAVLTVN

= Yy Adg v A o A o o o = o
@ﬂquﬂmﬂqWWqQQqu@WIﬂ@Lﬂﬂﬂﬂum?zmuﬂqﬂqqﬂiﬂ?nwLﬁil']ﬂu (Table 2)

Table 2 Color of dried longan.

Drying method L a b

HAG5 38.45+1.61° 6.14+1.39° 23.32+1.94°
CON MW240+HAB5 41.64+1.22° 3.63+0.26° 22.74%1.26"
CON MW190+HAB5 44.10+0.91° 1.07+0.29° 18.23+0.86"
CON MW150+HAB5 41.77+2.00° 2144058  20.54+1.89™
INT MW240+HAB5 39.77+1.18° 3.86+1.14° 21.38+0.88°
INT MW190+HAB5 42.38+1.11° 1.18+0.29° 19.35+0.64°°
INT MW150+HAB5 41.47+0.92° 2.1840.76°  20.52+1.17™

Means in the same column with different superscripts (a-d) are significantly different (P < 0.05).
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Table 3 Texture and percentage of shrinkage of dried longan.

Drying method Hardness (N) Toughness (N.mm) Shrinkage (%)
HAB5 10.33+1.57° 28.8318.25° 74.43+1.92°
CON MW240+HA65 6.91+1.06 17.02+5.68" 66.08+2.12°
CON MW190+HAB5 7.65+0.87%° 16.50+3.37° 69.37+2.24%°
CON MW150+HAB5 9.29+0.19% 24.81+7.97% 70.0421.46"
INT MW240+HAB5 7.05+0.73° 20.68+4.55" 66.632.42°
INT MW190+HAB5 8.61+1.30™ 23.4245.85™° 68.63+1.51°
INT MW150+HAB5 9.80+1.11% 24.09+4.13%° 70.6242.15°

Means in the same column with different superscripts (a-d) are significantly different (P < 0.05).
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Figure 2 Comparison of microstructure of longans dried by HA65 and CON MW240+HAB5.
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