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Abstract

The purpose of this study was to investigate the gelatinization properties of potato starch heated
with microwave. Two types of potato starches were prepared; In group A raw potato starch was
heated with microwave and in group B potato starch was isolated from potato heated with microwave.
Both groups were exposed to the microwave energy in a 560W, 2,450 MHz oven for 60, 120, 180
and 300 seconds. Gelatinization behaviour by DSC made a few differences according to the ratio
of starch to water. As the microwave heating time took longer, gelatinization temperature and gelatini-
zation enthalpy(AH,) were decreased in and melting enthalpy(AH,) was increased in group A. Whereas
they were increased in group B. In both groups, maximum viscosity in gelatinization by Brabender
amylogram was decreased by microwave heating. Then the peak of the maximum viscosity was shifted
to higher temperature and cold viscosity was slightly increased. In group A, viscosity in gelatinization
and light transmittance by NaOH was increased in initial stage and gel volume in gelatinization by
KSCN was decreased. On the other hand, in group B, viscosity by alkali was slightly decreased, but
light transmittance by NaOH was almost never changed. Gel volume is decreased like group A.
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Fig. 1. Differential scanning calorimetry thermograms of potato starches heated with microwave (starch : water
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potato starches heated with microwave (starch : water

Table 1. Differential scanning calorimetry thermograms
of potato starches heated with microwave
(starch : water=1:2)

Sample Heating T, *** T, T. AH,
time(sec) (C) (C) (©) (cal/g)
group A* 0 60.34 6360 7385 346
60 60.11 6235 72.00 3.40
120 5847 6119 7171 3.33
180 5801 6150 70.78 331
300 57.62 61.03 70.39 3.06
group B** 0 60.3¢4 6360 7385 346
60 60.70 6360 7414 352
120 60.82 6389 7444 3.70
180 6125 64.53 7447 3.75
300 6189 6510 75.04 3.79

* Potato starch heated with microwave after isolation
** Potato starch isolated from potato heated with micro-
wave
*** T,: Temperature onset
Tp: Temperature peak
T.: Temperature conclusion
AH;: Gelatinization enthalpy
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Table 2. Differential scanning calorimetry thermograms of potato starches heated with microwave

(starch : water=1:1)
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Peak 1 Peak 2
Sample Heating T, T, T. AH, T, T, T. AH,*
time(sec.) () (C) (c) (cal/g) () (C) () (cal/g)
group A 0 60.00 62.64 78.72 361 100.17 104.13 108.89 0.16
60 60.09 62.73 7945 3.62 99.81 106.06 114.03 0.20
120 58.05 61.14 79.38 3.60 98.19 106.08 113.50 0.26
180 5748 60.89 80.52 3.58 95.20 106.60 115.10 0.54
300 57.57 60.44 80.52 357 9542 106.77 115.10 0.64
group B 0 60.00 62.64 78.72 361 100.17 104.13 108.89 0.16
60 60.19 63.02 79.00 3.75 97.58 104.73 110.09 0.26
120 60.15 6291 79.18 377 96.79 106.60 115.55 0.52
180 60.48 63.15 79.72 381 95.98 106.72 116.00 0.63
300 61.41 64.32 80.52 3.87 95.59 106.80 116.36 0.72
*AH,: Melting enthalpy
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Table 3. Brabender amylogram curves of potato starches heated with microwave

Microwave  Initial Peak Temp. at Viscosity After 30min Height at  Break Set
Sample heating pasting  viscosity peak height at 95C height® 50C down back
time temp.” ® (H) (9] (P-H) €-P)
(sec.) (€) (B.U) () (B.U) (B.U.) (B.U.) (B.U) (B.U)
group A 0 66.0 950 85.0 800 610 740 340 —210
60 66.0 930 86.0 780 640 760 290 — 170
120 65.7 840 86.6 780 640 760 200 —80
180 65.7 840 87.3 740 630 770 210 —-70
300 65.7 800 88.7 710 620 770 180 —30
group B 0 66.0 950 85.0 800 610 740 340 —210
60 66.6 940 86.2 770 610 750 330 —190
120 67.0 940 87.6 750 630 770 310 —170
180 67.0 890 88.2 750 650 770 240 —120
300 67.3 850 89.7 740 650 780 200 —70

% Temperature at which the initial rise in the curve reached 10 B.U.

b: Peak height after 30 min holding at 95C.
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