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Effect of Pre-treatments on the Drying Characteristics during
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Abstract

Water dropwort (Oenanthe javanica DC.) was dehydrated as single layer in a laboratory scale convective hot-air
dryer in the ranges of 50-70°C of the drying air temperature and at an air velocity of 0.66 m/s. Two pre-treatments
(blanching and 1% KMS dipping) were applied to prior to drying. The drying air temperature and pre-treatment had
significant effects on the moisture content of the water dropwort samples. The increase in the drying air temperature
resulted in a decrease in the drying time. In all the drying temperature selected, the blanched samples had shorter
drying time than the control and 1% KMS treated samples. The drying rate decreases continuously with decreasing
moisture content or increasing drying time. It is also noted that the drying rate increased with the increase in drying
air temperature. A non-linear regression procedure was used to fit 5 thin layer drying models available in the liter-
ature to the experimental moisture loss data. The models were compared based on the coefficient of determination,
reduced chi-square, and root mean square error between the observed and predicted moisture ratios. The Page model
has shown a better fit to the experimental drying data as compared to other models. The color characteristics of
dried water dropwort were also significantly influenced by the pre-treatments.
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Table 1. Selected drying models used for mathematical modeling of drying curves

No. Model name Model References
1 Newton MR = exp(-k1) O'Callaghan et al. (1971)
2 Page MR = exp(-kt") Page (1949)
3 Modified Page MR = exp((-kr)") Overhults et al. (1973)
4 Henderson and Pabis MR = a exp(-kt) Henderson and Pabis (1961)
5 Logarithmic MR = a exp(-kt) + ¢ Yagcioglu et al. (1999)
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Fig. 1. Effect of pre-treatments on moisture ratio at (A) 50°C,

(B) 60°C, and (C) 70°C, respectively.
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Fig. 2. Effect of pre-treatments on drying rate at (A) 50°C, (B)
60°C, and (C) 70°C, respectively.
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Table 2. Results of statistical anélyses on the thin-layer drying
of water dropwort

Model No. Temp. (°C) Pre-treatments ~ R® X RMSE
Control 0.9989 0.00020 0.00009

50 Blanched  0.9964 0.00093 0.00044

1% KMS  0.9981 0.00076 0.00036

Control 0.9971 0.00100 0.00046

1 60 Blanched  0.9875 0.00166 0.00077
1% KMS  0.9950 0.00087 0.00041

Control 0.9984 0.00138 0.00065

70 Blanched 0.9872 0.00139 0.00063

1% KMS  0.9874 0.00207 0.00097

Control  0.9963 0.00010 0.00005

50 Blanched 0.9994 0.00004 0.00002

1% KMS 0.9986 0.00035 0.00017

Control 0.9912 0.00034 0.00016

2 60 Blanched 0.9987 0.00016 0.00007
1% KMS 0.9984 0.00020 0.00009

Control 0.9895 0.00022 0.00010

70 Blanched 0.9978 0.00029 0.00013

1% KMS 0.9985 0.00018 0.00008

Control 0.9963 0.00020 0.00009

50 Blanched  0.9964 0.00093 0.00044

1% KMS  0.9981 0.00076 0.00036

Control 0.9912 0.00096 0.00046

3 60 Blanched  0.9875 0.00166 0.00077
1% KMS 0.9950 0.00087 0.00041

Control 0.9895 0.00014 0.00065

70 Blanched  0.9872 0.00140 0.00063

1% KMS  0.9874 0.00207 0.00097

Control 0.9968 0.00016 0.00007

50 Blanched  0.9969 0.00087 0.00041

1% KMS  0.9982 0.00076 0.00036

Control 0.9921 0.00087 0.00042

4 60 Blanched  0.9892 0.00015 0.00071
1% KMS  0.9956 0.00075 0.00036

Control 0.9907 0.00012 0.00058

70 Blanched  0.9882 0.00133 0.00061

1% KMS  0.9891 0.00176 0.00083

Control 0.9975 0.00017 0.00008

50 Blanched  0.9971 0.00066 0.00031

1% KMS  0.9984 0.00066 0.00032

Control 0.9939 0.00076 0.00036

5 60 Blanched  0.9915 0.00112 0.00052
1% KMS  0.9962 0.00063 0.00030

Control 0.9932 0.00095 0.00044

70 Blanched 0.9905 0.00111 0.00050

1% KMS  0.9913 0.00318 0.00150
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Fig. 3. Experimental and computed moisture ratio obtained

using the Page model at (A) 50°C, (B) 60°C, and (C) 70°C,
respectively.
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respectively.
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Table 3. Effect of drying temperature and pre-treatments ¢
surface color of water dropwort

=

Processing

e L*-value a*-value b*-value AE*
condition
Fresh  53.19+2.77% -19.96+1.24" 33.62+2.44* 3.20+1.95
Control

50°C  35.88+2.91* -5.81x1.83" 11.19+2.50° 31.87+1.92°

60°C 36.68+1.86° -3.01£0.24* 17.58+1.42¢ 28.65+1.26"

70°C 33.24+2.60° -4.00£0.59" 19.32+1.70* 29.33+2.67°
Blanching

50°C 30.33+2.42" -9.87+1.68% 17.10+3.24* 30.06+3.51™

60°C  33.86+2.40% -10.53+1.59% 19.22+2.91% 26.04+2.84°

70°C  34.55+2.51° -9.28+0.79% 20.62+2.50" 25.18+3.11°
1% KMS

50°C  36.32+2.12° -11.63+1.72¢ 19.17+3.04 23.88+3.26%

60°C 40.67+3.09° -8.26+1.62¢ 20.90+2.90° 21.08+2.42¢

70°C 40.66+2.74° -7.22+0.86° 20.87+2.80™ 22.17+2.34%

*"Samples in the same column with different superscripts differ
significantly at p<0.05.
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