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Effect of Microwave Heating on Temperature Distribution in Potato (Solanum tuberosum cv. atlantic)
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Abstract

This research focuses on the effect of microwave heating upon temperature distribution in potatoes. Also
Optimum time and power inhibiting in the chemical reaction in potatoes were studied. Fresh potatoes (Solanum
tuberosum cv. atlantic) with initial moisture content of 76.04 % wet basis (%w.b.) and fresh potatoes cut to size
2x2x3 cm. were selected as the testing materials. In fresh potatoes, the three factors were studied; heating time
(30, 60, 90 and 180 second), placement position (vertical and horizontal) and power microwave (300, 600 and 800
watt). Result showed that, temperature at the center of the bulb at vertical placement position (76.28+0.92 °C) was
higher than those of the horizontal position (73.05+2.43 °C). The optimum power and time were 800 watt and 90
second, respectively. In cut potatoes (size 2x2x3 cm.) using power at 800 watt to evaluated the internal
temperature at 0, 1, 2 and 3 cm. depths. Two main factors was studied; heating time (30, 60, 90 and 180 second)
and degrees of placement (10-360 degree with plane). The result showed that the temperature tends to increase
at the angles in quadrants 1 and 4 and decrease in quadrants 2 and 3. And the optimum time was 90 sec. Angle
that had the maximun temperature (80.63+5.92 °C and 81.47+0.40 °C) were 10° and 350° with plane and angle of
rhe minimum temperature (59.70+0.72 °C) was 180° with plane. Predicting equation for temperature inside the
potatoes were 0.32X°-6.70X +78.32 (10°-180°) and 0.16X°+3.52X+49.67 (190°-360°).
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Figure 1 Comparison of internal temp. at center of Figure 2 Comparison of average internal temp.
potatoes between horizontal(T,) and vertical(T,) of potatoes between horizontal(T,) and

at positions 800 watt. vertical(T,) positions at 800 watt.
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Table 1 Showed temperature at the center of potatoes placed at horizontal (T,) and vertical (T ) position at 800

watt, time 30, 60, 90 and 180 seconds, respectively.

Temp. 30 second 60 second 90 second 180 second
T, 49.533°+2.947  63.800"+£6.822  73.050"+2.426  79.800° + 3.505
T, 56.717° + 0.624 71.883" +2.395 76.283° + 0.924 80.283" + 2.743
note: - The number showed in table were average temperature + standard deviation

- ** Different letters in the same column indicate a significant difference (p=0.05) by pair test

Aaalndnazinanlunislipannfeunwnnzas Ae 800 SR 90 AU7 ANAIAU  TUNIINARRSN 2 WUFIAL
a o a A4 = WMy v a - =2 9 X o .
HaAufeu L3nnuldendelildiadaerglifiauveafuazandun ludefuszaznialszanns 1.50 9u. (Figure 3
wae Figure 4)

Figure 3 Showed the photo at 800 watt, 0 cm. Figure 4 Showed the photo at 800 watt, 3 cm.

depth, thermal camera depth, thermal camera

uﬂﬂfmnf’lmﬁﬁmm@munﬁn’m‘luﬁur:]é’qﬁmwiwmm 2x2x3 . L*Tv'um%u‘lum@mtmuﬁ 1 uay 4 dau
TupnenunIudl 2 uay 3 axiuunliiuanas fauasdlu fig. 5 Nwmmmumﬂumwm AB HN 10 WAY 350 B9ANTL
UUA9LAL (80.63% 5.92 °C WAy 81.47+0.40 °C) ANNANAL mumwmmunummm A9 yu 180 AN ALUWITZAL
(59.70£0.72 °C) wan’Mi AuFeuTianzan e 90 Aund ”Lmzmm?mmafqmuqumﬂuuuﬂm An 0.32X-
6.70X+78.32 (10-180 @4ANTLILUI 926U) LAz 0.16X° +3.52X+49.67 (190-360 B4ANTLILUITZAL)

100.00 -
L] L]

5 W

: 5000 o &¥p 90s0cm
E

@

= cal 90s Ocm

0.00 : T T T T T T 1 Angle (degree)
0 50 100 150 200 250 300 350 400

Figure 5 Comparison of internal temperatures in cut potato size 2x2x3 cm. between the experimental and

calculation at 90 seconds and 800 watts of microwave power.
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