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Herb Drying Using Hot Air Combined with Far Infrared
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Abstract
The aim of this research is to study herb drying by hot air combined with far infrared radiation. The dryer

is equipped with a 0.25-hp fan motor, a 1-kW heater and an infrared plate. Ginger and galangal with initial
moisture contents of 521-600% dry basis (d.b.) and 323-393% d.b., respectively were dried to the final moisture
content of 10% d.b. The drying temperature and the setting temperature of far-infrared plate were in the range of
45-65°C and fixed hot air velocity of 1.7 m/s. The experimental results showed that drying period could be shorten
by increasing drying temperature and the setting temperature of far-infrared. To reduce moisture of the herbs to a
certain value, hot air drying required longer time than combined infrared and hot air drying. The optimum
temperatures of hot air and far infrared plate for drying ginger was 65°C and 55°C, respectively and temperatures
of hot air and far infrared plate for drying galangal was 65°C. It took 70 minutes and 45 minutes for drying ginger
and galangal, respectively. At such conditions, colors of dried ginger and galangal were similar to the fresh
samples and their water activities were in the range of 0.51-0.64 and 0.51-0.63, respectively.
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Figure 1 Schematic diagram of hot air dryer (1) Blower (2) heater (3) Infrared heater (4) Drying chamber
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Figure 2 Moisture and product temperature change of Figure 3 Moisture and product temperature change
galangal at infrared setting temperature of 65°C of ginger at hot air temperature of 65°C
Table1 Value of Color and water activity of dried ginger and galangal
Infrared  Hot Ginger Galangal
set. air
Color values Color values
temp. temp. M, Water M Water
CC) °c) (%d.b.) L a b activity  (%d.b.) L a b activity
Fresh 600 71.63+3.86% 2.05+1.12% 20.42+2.87° N/A 420 80.0+4.21° 252+40.23% 22.85+1.70° N/A

Sundrying  6.67 56.06+4.33° -0.86+1.60" -2.07+1.04° 0.64+0.06° 6.78 59.64+5.58° 0.65+1.62° -1.58+0.63° 0.63+0.06°
45 443 68.29+254° 2.63+0.40° 13.74+1.48° 0.57+0.14" 7.11 7524+6.14™ 2.09+0.41° 12.18+1.66° 0.60+0.08"
45 55 474 7058+2.10° 2.50+047° 14.53+0.89%° 0.53+0.02° 551 78.74+568% 2.14+0.25° 14.76+1.33° 0.54+0.05%
65 413 69.72+1.72° 2.68+0.91° 14.92+2.40% 0.53+0.07° 6.16 73.90+4.72° 2.55+0.40%° 22.51+2.17° 0.51+0.08"
45 426 69.20+2.30™ 1.89+0.82° 22.32+1.89° 0.54+0.07° 6.45 75.45+3.0% 2.21+0.47% 15.31+2.57° 0.58+0.06"
55 55 443 71544586 225+1.32° 24.05+1.72° 0.55+0.04 7.40 80.0+5.30° 2.68+0.51% 23.25+3.07* 0.54+0.04%

abc

65 4.57 70.78+1.94™° 1.90+0.90° 23.96+2.40° 0.53+0.04° 8.02 80.41+5.62° 2.70+0.44° 23.54+1.50%° 0.60+0.04%

45 619 72.6542.69° 2.43+0.34° 14.64+1.13° 0.52+0.03° 7.63 78.64+523° 25+0.45* 22.37+3.30° 0.57+0.08%
65 55  6.87 72.79+2.68° 2.35+0.54" 15.18+1.26% 0.53+0.06° 8.06 81.46+4.50° 2.51+0.23% 23.95+1.70* 0.53+0.09%

abc

65 6.4 71.1142.55%° 2.7240.92° 15.45+1.89° 0.51+0.07° 7.65 81.11+5.02° 2.43+0.30%" 24.60+2.07" 0.52+0.04°

ab,c,de

Means in the same column with different superscripts are significantly different (p<0.05)
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