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Effect of Drying on Physico-Chemical Properties of Artichoke (cv. Imperial Star) Herb Tea
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Abstract

The effects of different drying methods on drying rate, drying time, color, moisture content and water
activity of dried artichoke were investigated. The experiments on drying of artichoke by using vacuum microwave,
indirect solar energy and tray dryer were conducted. Average initial moisture content of artichoke was 464.93 %
dry basis. The drying rate curve of artichoke drying at 50 °C with 0.5 m/s air velocity of tray dryer exhibited only
the falling rate period. The moisture ratio exponentially decreased with increasing drying time. Drying models of
Wang and Sing, Lewis, Henderson and Pabis and Page were used to predict drying kinetic of artichoke. Root
Means Error (RMSE), Coefficient of determination (Rzadj) and reduced chi-square, (), 2) were used for verifying the
models. The Page model was found to be the best model for describing the drying characteristics of artichoke at
temperatures of 50 °C. Color assessment, moisture content and water activity (a,) were analyzed as the quality
parameters. Subsequently, quality parameters from solar dryer, tray dryer, and microwave vacuum rotary drum
dryer were compared. Dried product qualities of artichoke using solar dryer with moisture content of less than 8%
were comparable to those dried in tray dryer and microwave vacuum rotary drum dryer. Drying with solar dryer
used the least of electrical energy.
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Table 1 Physico-chemical properties of dried artichoke obtained from different drying methods

Drying methods

Physico-chemical properties

Solar (SD) Tray (TD) Vacuum Microwave (VMD)
L* 73.263° £ 0.301 73.283"+ 0.207 73.410° £ 0.220
c* 16.280° + 0.032 16.250° £ 0.035 16.200° £ 0.010
h° 92.420 £+ 0.049 92.407° £+ 0.055 92.440" £ 0.060
a 0.507° £+ 0.007 0.523°+0.012 0.503" & 0.009

W

Mean (£ S.E.) within the same row followed by the same letter is not significant difference (p > 0.05)

Mean separated within row using Duncan’s multiple range test. a,= water activity
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Figure 1 (a), (b), (c) and (d): Experimental data versus predicted values from Henderson and Pabis Model (a),

Lewis Model (b), Page Model (c) and Wang and Sing Model (d) of Drying Arthichoke using Vacuum
Microwave Dryer
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Figure 2 (a), (b), (c) and (d): Experimental data versus predicted values from Henderson and Pabis Model (a),
Lewis Model (b), Page Model (c) and Wang and Sing Model (d) of Drying Arthichoke using Tray Dryer
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Table 2 Values of the drying constants and coefficients of drying models as determined through regression

method
R reduced chi-
Drying method Model name Equation RMSE
adjust square
Tray Drying Page MR = exp(-0.0076 t'"') 0.0121 0.9987 0.000146
Henderson and Pabis MR =1.0327 exp(-0.0131t) 0.0184 0.9971 0.000337
Lewis MR = exp(-0.0126 1) 0.0219 0.9958 0.000479
Wang and Sing MR =1-0.0090x+0.00002x" 0.0393 0.9866 0.001542
Vacuum Microwave Page MR = exp(-0.2247 "% 0.0342  0.9880 0.001167
Drying Henderson and Pabis MR =0.9948 exp(-0.1989 1) 0.0359 0.9867 0.001291
Lewis MR = exp(-0.2002 t ) 0.0347 0.9876 0.001207
Wang and Sing MR =1-0.1198x+0.0034x" 0.1079 0.8800 0.011644
t = drying time, MR = Moisture ratio = [(moisture content at t min) / (initial moisture content)] (dry basis)
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