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Abstract

The purpose of this study was to investigate the physico-chemical properties of potato starch heated
with microwave. Two types of potato starches are 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 560 W, 2450 MHz oven for 60, 120, 180 and
300 seconds. As the microwave heating time took longer, free lipid decreased and bound lipid increased
in both groups. The shape of starch granules, birefrigence and X-ray diffraction pattern were not
changed much by microwave heating in both groups. Water binding capacity increased, but amylose
content, swelling power and solubility decreased as the microwave heating time took longer. It was
also found that the extent of decreases in swelling power and solubility were different hetween group

A and group B.
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Table 1. Chenges in temperature and moisture content
of potato starch and potato during microwave hea-
ting

Sample Heating Sample Microwave Tempe- Mois-
time(sec.)quantity  energy* rature** ture**
® (cal/g) ) &

0 100 0.0 26.5 13.0

potato 60 100 80.3 73.5 11.2
starch 120 100 160.6 89.0 9.0
180 100 240.9 101.0 7.2

300 100 401.5 130.0 59

0 1,000 0.0 26.5 81.8

potato 60 1,000 8.0 32.0 794

120 1,000 16.1 38.3 78.0
180 1,000 24.1 45.2 76.5
300 1,000 40.2 60.5 74.2

*Caiculated by the total watt input(560 W) muitiplied by
seconds of time and divided by sample weight(g)
**Values are mean of triplicate determinations

Table 2. Changes in chemical components of potato starch upon microwave heating

Sample Heating Moisture Protein
time(sec.) (%) (%)
0 13.00 023
A* 60 12.78 0.24
group 120 12.56 0.23
180 12,50 0.23
300 12,50 0.23
0 13.00 0.23
B** 60 12.76 0.23
group 120 12.80 0.23
180 13.07 023
300 13.00 0.23

Lipid(%) Ash Phosphorus
Free lipid Bound lipid (%) (mg %)
0.10 0.12 0.24 56.97
0.09 0.13 0.24 55.98
0.09 0.14 0.23 54.27
0.07 0.16 0.23 52.60
0.07 0.17 0.23 50.29
0.10 0.12 0.24 56.97
0.08 0.14 0.25 4947
0.08 0.17 0.25 46.73
0.07 0.17 0.26 46.32
0.06 0.19 0.26 43.29

*Potato starch heated with microwave after isolation.

**Potato starch isolated from potato heated with microwave.
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Fig. 1. Light, polarized and SEM micrographs of potato starch heated with microwave
A; potato starch heated with microwave after isolation, B: Potato starch isolated from potato heated with microwave
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Table 3. Water binding capacity of potato starch heated
with microwave

Sample Heating Water binding
time(sec.) capacity (%)
A group 0 87.21
60 92.36
120 98.58
180 103.00
300 141.23
B group 0 87.21
60 90.72
120 92.11
180 98.06
300 113.29
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Fig. 2. Swelling power of potato starch heated with
microwave
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Fig. 3. Solubility of potato starch heated with micro-
wave
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Table 4. Changes in An., absorbance at A..., blue value
and amylose content of potato starch upon microwave
heating

Samole Heating  Amsx A Anw  Blue  Amylose
P time(sec.) (nm) value content(%)

A group 0 604 0.372 0.341 22.63

60 602 035 0334 20.57

120 602 0.353 0.332 2047

180 601 0.335 0.325 19.24

300 600 0.320 0.302 18.25

B group 0 604 0.372 0.341 22.63

60 602 0.351 0.328 20.94

120 601 0.346 0.320 20.40

180 601 0.328 0.300 19.26

300 598 0.308 0.291 17.59
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Fig. 4. X-ray diffraction patterns of potato starch hea-
ted with microwave
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Table 5. Relative crystallinity of potato starch heated
with microwave

Heating Relative crystallinity
Sample time(sec.) (%)
A group 0 34.7
60 35.0
120 35.2
180 35.1
300 35.0
B group 0 34.7
60 34.9
120 35.7
180 36.0
300 36.0
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