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Strategic development of germinated sweet corn using microwave drying
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Abstract

The aims of this research were to investicate the apparent density, void fraction, and
shrinkage percentage and to predict the moisture transfer kinetics of germinated sweet corn dried
by using microwave power at 300, 600, and 800 W. Fresh corn was soaked in distilled water at room
temperature for 48 hrs in order to obtain saturated grains. The seeds were then washed and

germinated in flat plate with moist towel. 40.00 g of germinated corn with an initial moisture

content of 136.07 & 2.82 %dry-basis was dried until it reached a final moisture content of 16.94 *
1.27 %dry-basis. The results showed that the apparent density and void fraction were related
linearly to moisture content. The increase in moisture content, the apparent density also increased
from 157.2 to 198.4 I<g/m3 while the void fraction decreased from 70.0 to 20.0 %. The shrinkage
percentage showed second order polynomial trends and the decrease of shrinkage percentage
ranged from 3.2 to 1.2 % as the moisture content increase. To study the drying behavior, the drying

experimental data were predicted using 3 empirical drying models. The result revealed that the
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Page’s model was the best fitting equation to the experimental data. Effective diffusivity was then
evaluated using Fick’s law of diffusion and the result demonstrated that the effective diffusivity,
ranging from 1.82 x 10" 10 5.00 x 10 mz/min, highly depended on the drying microwave power and
activation energy of drying was 11.70 W/s.

Keywords: germinated sweet corn, microwave drying, shrinkage percentage, drying kinetics, effective

diffusivity
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Model Constant R RSME

Microwave Power 300 W

Page k = 0.0277; n = 1.5998 0.9987 0.0160
Newton k =0.1035 0.9697 0.0776
Henderson and Pabis K =0.1151; a = 1.0998 0.9789 0.0649

Microwave Power 600 W

Page k = 0.5160; n = 0.7464 0.9990 0.0012
Newton k =0.3767 0.9950 0.0332
Henderson and Pabis k = 0.3715; a = 0.9855 0.9952 0.0325

Microwave Power 800 W

Page k =0.2813; n = 1.1821 1.0000 0.0016
Newton k = 0.3498 0.9981 0.0214
Henderson and Pabis k = 0.3526; a = 1.0088 0.9982 0.0209

FuUszAnnnsung (Effective Diffusivity, D)

MNMTIATIERAdNUsEANS NS UNsATUsaNnsT 12 Taesnanuduresnsavlaanaduiug
SywineAnaen3ausISUTAYEIATIEILUALTY (1N (MR) Aunainiseuusis () LLamﬁagUﬁ' 5 WU A1
AeN33UsTIUT AV EIUANLTUARALiBaIMSEULTATiNTY nswANdudsEAvEnnsunsEeIEnns

ALY (Slope Method)

LaeuLIe (min) m/P (g/W)
0 5 10 15 20 0 0.05 0.1 0.15
5 300w ' -144 |
: o)
o 600W 2
; O 800W &g a8 |
= £
= =
4]
2 152
= y =-11.703x - 13.9
Rz = 0.9892
3.0 -15.6

¢ =

UM 5 ANudURUssENINeA1aN13NNs TINYIAY09AT U

i}

7 ANUFUNUSTENIN9A1aBN13 SNV AUUTEANSAS
gnsdruanuTuTUaIuwRaifdeliin 300, 600, way wwsiu m/P
800 W
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A15197 3 duUsEENENITUNS (Dy) VRINTBURIASTIINAsENMElulASIING 300, 600, Waz 800 W

Aastalasian (W) Dot (x10" m’/min) R
300 1.82 0.9678
600 3.70 0.9757
800 5.00 0.9936

ANFUUITEANSNITUNIANTULEASLUAITI9N 3 WudT FuUseansnsunsauduiaieglugas

1.82x10"

~500x10" m’/min loauusisseidalalasiam 300, 600, uaz 800 W auadunanslifiuinnig
suwisshelulasmdmduussaninisundgs mssuwishnelalasmidunsuinnuieulasliondesnas
nsouwisdmalvigaugdmelusdadminasenfiutuegumniiinustiusnuesnisounts aduUssans
ﬂ’]iLLwﬁmm%ﬁqaﬁﬁhqa Tnenansveassdimlndifissfundaniensinuasdug Wi Zarein et al. (2013) 1§
sryhmssuuishegaetiamelulasaniisidslulasim 200 - 600 W wuih enduUsyansnisunsile
NnauMIsunsnung defiaesves Fick ogflutng 3.93 x 107 - 227 x 10° m’/s
aunsadeunsmanuduiusssninemasn3uvesdussdvimsunsiu m/p figuil 6 Tagld
auns 11 lunsduemdsnunssduluniseuuiaudadnlnemiusen wud Awdanunsefusiniy

11.70 W/g Taedien D, wirifu 1319.6 m’/min
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