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Effects of Dielectric Heating on Quantity and Quality of Oil from Perilla frutescens Seeds
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Abstract

The project was to study the effects of dielectric heating by using controllable temperature microwave
oven on quantity and quality of sesame seed (Perilla frutescens) and oil in comparison with hot air. The
temperatures of 40, 50 and 60°C were investigated in this study. The process of heating reduced the moisture
content from 23 to 7% (wb). The extracted oil from dried product was analyzed. Experimental result has shown
that the technique of dielectric heating can reduce drying time of extracted oil and increased oil content. The
dielectric heating technique provided less effect of physical properties and quality of oil. Dielectric heating at
temperature 60°C has drying time 29.33 min, water activity (a,) 0.447, extraction oil content 34.57%, viscosity
57.13 cP, specific gravity 0.904, iodine number 207.43, saponification value 193.18 mgKOH/g, acidity value 2.61
mgNaOH/g, peroxide value 3.7 Meq.O,/kg and beta-carotene 0.304 ppm. Benefit of this study is able to reduce
process time of oil extraction by using dielectric heating.
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Table 1 Effect of temperature and duration of drying techniques with Perilla frutescens Seeds.

Method HA40 HAS50 HAGO MW40 MW50 MW60

Time (min) 421.67°45.77 253.33°+2.89 230.00°£3.61 212.33°4.95 63.33°£5.51 29.33+1.16

Note: Number showed mean+SE. Letter a,b,c,d,e,f in row mean significance different (p=0.05)

Table 2 Physical properties of Perilla frutescens Seeds.

Treatment control HA40 HA50 HAGB0 MW40 MW50 MW60
Color Value (AE) - 1.74°+0.01 1.29°+0.18 1.58°+0.02 0.98°+0.17 0.44'+0.13 0.90°+0.03
Water activity (a,) 0.956°+0.03  0.459°+0.04  0.451°+0.02  0.452°+0.02 0.445°:0.03  0.454°:0.02  0.447°:0.03
Moisture content (%w.b)  22.69°+0.92  6.75°+0.09 6.73°+0.12 6.74°+0.17 6.68°t0.20  6.79°0.14 6.77°+0.11

Note: Number showed mean+SE. Letter a,b,c,d,e,f in row mean significance different (p=0.05)
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Table 3 Physical properties of Perilla frutescens Oil.

Treament control HA 40 HA 50 HA 60 MW 40 MW 50 MW 60
Oil Volume (%) 30.07°+2.70 31.07°£0.70 31.63°°+0.52 33.57°+0.70 32.50°+0.63 33.60°+0.71 34.57°+0.78
Color Value (AE) - 5.66°£0.26 4.30°+0.08 5.01°+0.14 2.45+0.38 3.18°+0.10 2.87°£0.84

Specific Gravity 0.901°:0.03  0.912°0.05 0.911°£0.06 0.912°+0.03  0.909°°+0.04 0.9107+0.03 0.904+0.30
Viscosity (cP) 51.73+0.59 55.80°+0.94 54.47°40.64 57.73°+0.59 52.87°+0.64 55.60°+0.83 57.13°+1.06

Note: Number showed mean+SE. Letter a,b,c,d,e,f in row mean significance different (p=0.05)
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Table 4 Chemical properties of Perilla frutescens Qil.

Treatment control HA40 HAS50 HAGO MW40 MW50 MWG60

Acidity Value (mgNaOH/g) 2.34°+0.08 240°+012  261°+0.10 2.52%°+0.11 2.46°:0.11 25574010  2.61°£.0.09
Saponification (mgKOH/g) 171.89°+3.58  180.157+2.23  19554°+1.67 17351°+3.31 181.66°+2.84 173.73°:3.79  193.18°+2.59
Peroxide Value(Meq.O,/kg) ~ 2.62°40.35  3.21°:0.36 3.81°40.30 3.06°0.37 324025  3.47°:0.37  3.71°%0.31

lodine 212.69°+2.20 202.61°42.67 207.90°+3.22 204.45°t3.36 206.89°t2.85 206.68°+1.88 207.43"t1.35
Beta-Carotene(ppm) 0.263°+0.35 02761026  0.283°:0.28  0.301°:0.18  0.324°:0.21  0.312°+0.37  0.304°°+0.16
Volatile (%) 2.76'+0.07 4.92°+0.06 4.19°+0.18 4.10°40.28 3.70°+0.24 4.54°+0.21 4.75°+0.34

Note: Number showed mean+SE. Letter a,b,c,d,e,f in row mean significance different (p=0.05)
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