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Abstract

The main objective of this research was to study effect of drying conditions on kinetics and quality of Thong-
Prasert jackfruit. Four different drying conditions were carried on using Infrared (IR) drying, combined infrared and hot
air (HA) drying , two-stage drying with microwave (MW) and HA and finally, HA heating. Power of IR radiation for all
drying conditions was fixed at 1,000 W and power for MW radiation was fixed at 90 W (by operating period of 3 min).
The hot air velocity for all experiment was fixed at 1.1 m/s. All drying conditions was run under the conditions of
drying temperature between 40 and 60°C. The initial moisture content was in range between 300 and 400% dry-basis
(d.b.). After drying the final moisture content of dried jackfruit was varied between 12 and 19% dry-basis. The results
stated that drying rate of sample relatively depend on drying temperature compared to initial moisture content of
sample. For determination of thin-layer drying kinetics, results showed that using Logarithmic, Approximation of
Diffusion and Modified Page model have a good relation to the experimental drying results using IR, Combined IR-HA
and two stages of MW-HA drying, respectively. For evaluating of heat sources of drying, the results showed that IR
drying rate is higher than drying with IR-HA, HA and MW-HA heat sources. Moreover, the specific energy consumption
for drying with high temperature was relatively low correlated to short period of drying and drying rate. Finally, quality
analysis of dried jackfruit showed that percentage of shrinkage, lightness (L*), yellowness value (b*) and the total
color difference (AE*) increased with increase of drying temperature. In the other hand side, the redness value and
percentage of shrinkage slightly decreased when drying temperature increased. Moreover, the sensory evaluation
and total acceptability of dried jackfruit in each drying condition was insignificantly different and was not affected

by drying temperature (p<0.05).

Keyword : Drying kinetics, Infrared radiation, Jackfruit, Microwave, quality
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Energy Source Constant of model R? RMSE
Page model MR=exp(-kt")

IR (1,000W) k=0.018exp(0.114/T), n=1.056 0.9415 0.0751

IR (1,000W) + HA | k=0.024exp(0.117/T), n=0.862 0.9355 0.0772

MW (3 min) + HA | k=0.001exp(0.144/T), n=0.997 0.9211 0.0910
Approximation of Diffusion model MR = [exp(-kt)]+(1-a)[exp(-bt)]

IR (1,000W) k = 6.043exp(43.029/T), a=-0.080, b=0.004 0.9426 0.0743

IR (1,000W) + HA |k = 2.505><105e><p(250470.758/T), a=0.976, b=-0.153 0.9956 0.0201

MW (3 min) + HA | k = 4.731exp(156.250/T), a=-0.020, b=0.002 0.9219 0.0901
Henderson and Pabis model MR = a[exp(-kt)]

IR (1,000W) k = 1.134><10ae><p(35350.288/'|'), a=1.015 0.9847 0.0383

IR (1,000W) + HA | k = 1.265><105exp(43130.086/T), a=1.005 0.9853 0.0368

MW (3 min) + HA | k = 0.010exp(0.101/T), a=1.011 0.9212 0.0900
Logarithmic model MR = a[exp(-kt)]+c

IR (1,000W) k = 9.017><103e><p(34484.345/T), a=0.995, c=0.032 0.9882 0.0337

IR (1,000W) + HA | k = 0.020exp(544.797/T), a=0.946, b=0.065 0.9444 0.0716

MW (3 min) + HA | k = 0.017exp(1021.829/T), a=0.960.829, b=0.072 0.9193 0.0860
Modified Page model MR = exp(-kt)"

IR (1,000W) k = 110.812exp(-35650.852/T), n = 112.581 0.9845 0.0386

IR (1,000W) + HA | k = 9.417exp(-24723.467/T), n = 13.832 0.9753 0.0477

MW (3 min) + HA | k = 1.846exp(-16592.527/T), n = 2.462 0.9653 0.0601

exp,

1
Note: RMSE (Root Mean Square Error) was defined as RMSE = [%Z?’zl(xexp,i - xcal,i)z] ? where X, and X, was

experimental data and predicted data, respectively.
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Drying Drying time Initial (Final) Drying rate Specific energy Specific moisture
temperature (min) moisture content (ke/h) consumption extraction rates
4©) (% dry-basis) (MJ/kg of water (kg of water
evaporated) evaporated/kWh)
Infrared Power of 1,000 W
41.7°C 375 329.41 (19.13) 1.6 0.07 0.51
50.1°C 225 348.62 (11.23) 4.8 0.03 1.20
59.3°C 115 358.36 (12.95) 7.0 0.01 2.67
Infrared Power of 1,000 W + Hot Air
42.6°C 310 304.61 (25.37) N/A N/A N/A
50.8°C 250 345.35 (15.68) 1.9 0.73 0.05
59.0°C 240 308.95 (13.35) 2.9 0.45 0.08
Two Stages Drying : Microwave Power of 90 W (3 min) + Hot Air
41.0°C 510 346.99 (19.83) 1.7 0.78 0.05
48.5°C 315 331.48 (21.80) 2.4 0.55 0.07
58.2°C 255 334.61 (19.10) 2.6 0.51 0.07
Hot air
62.2°C 480 375.87 (23.92) 2.0 0.57 0.06

Note: N/A mean not available because the dried jackfruit had high final moisture content and was infected by

microorganism during storage
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Drying temperature

Color of products

Q) Lightness (L¥) Redness (a*) Yellowness (b*) AE*

Infrared Power 1000 W

41.7°C 57.120.52° 16.3+0.34° 51.0+0.68" 78.3+0.88"

50.1°C 54.5+0.03° 17.040.21° 47.6+0.81° 74.4+0.49°

59.3°C 57.8+1.68° 15.9+1.63 50.2+2.06" 78.2+2.11°
Infrared Power 1000 W + Hot Air

42.6°C 47.2+1.94' 19.6+0.95° 44.7+1.20' 67.9+1.92°

50.8°C 59.4+0.54" 16.7+0.10°* 55.2+0.50° 82.520.65°

59.0°C 63.7+0.24° 13.0+0.15¢ 50.7+0.76" 82.5+0.50°
Two Stages Drying : Microwave Power 90 W (3 min) + Hot Air

41.0°C 52.8+0.89° 16.740.06° 45.0+0.73" 74.7+1.10°

48.5°C 53.8+0.44° 17.5+0.20™ 52.420.15 77.120.35°

58.2°C 60.00.34" 15.7+0.10" 54.2+0.68° 82.420.65°
Hot air

62.2°C 53.0+0.68° 18.1+0.20° 52.1+0.29™ 76.8+0.61°

Means within the same column with different letters are significantly different at the 95% confidence level.
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