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Figure 1 The structure of sarch (a: amybse; b: amylopectin)
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Figure 2 Scanning eleciron micrography of native lentil starch (Bar=50"m, a) and microwave irradiated lentil sarch( Bar= $*m, b)
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Figure 3 X-ray diffraction patterns of potato starch(left) and tapioca starch( right) of

moisture content 35% irradiated in sealed beaker as compared to native starch

N= native starch; M= mi crowaved starch
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Figure 4  Gelatinization of different starches with starch-water ratio of 1 *2 (a)and 1°L 5 (b)
( ’; wheat;. : com; VAN rice)
[19
25s, s 4 . Stevenson s
, L6Wl 2.00Wlk | Omin  Dmin
( 1).
1 30%
Table 1 Temperaturd ‘C| of corn starch with 302 moisture microwaved at various power levels
fnin
(W lg)
0 10 20 30 40 50 60
0.50 24.4 63 5 8.5 8.8 96.8 103. 6 110. 4
0.63 21. 4 75 3 8. 7 97.8 104 2 109. 8 114. 6
1. 00 21.6 89 7 112.2 127. 4 1370 141. 8 147.4
1. 67 21.6 125 0 144. 1 158.7 173 1 127"
2. 00 22.8 144 6 187.1°
*
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Table 2 Thermal properties of corn starch with varying moisture content microwaved at 0 17W /g for 1h°
b
7,/C r,/C AH( g )
15% 69 1 4.4 1. 6
20% 68 6 74.0 1. 4
25% 69 2 74.6 13. 8
30% 69 2 74.5 1. 4
35% 71 6 71.9 90
40% 75 8 8.3 41
a 4.0mg 12 Omg s To-Tp AH ;
b TooTp., AH 679°C.740°C _132].
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Table 3 Thermal properties of carn starch with varying moisture content microwaved at 0. SW /g for 1h'
b
TolC T,/°C AH(Jg )
15% 69 4 T4 4 11. 4
20% 67 7 73.3 130
25% 67 9 73.3 130
30% 68 8 74.0 127
35% 68 1 7.3 3.2
40% 70 1 7.4 10. 9
a and b same as Table 2
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Table 4 Water absorption ( WA), solubility (S) and swelling power ( SP) of lentil starches
5 WA (g water/g starch) Sy Sp
Tempelalure/ C
A B A B A B
65 4 49 1.53 1 84 217 5.49 253
70 587 3.31 4 40 3.10 6. 87 4 31
75 765 4.93 8 90 6. 75 8. 65 593
80 97 7.57 1123 7. 65 10. 77 8 57
85 9 93 9.26 11 &4 10. 21 10.93 10 26
90 10. 38 ND 1335 11.97 11. 38 ND
A ; B ; ND
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Effect of Microwave Radiation on Structure and Properties of Starch

QIU Yi', YE Jun ,XIONG Jian’
(1 State Key Laboratary of Pup & Paper Engineering, South China University of Technology, Guangzhou 510640, China;
2 Collage o Light Chemistry and Foad Sciences, South China University of Technology, Guangzhou 510640, China)

Abstract; This paper introduced the principle of microwave irradiation on starch briefly. It is generalized that the
investigation progress at home and abroad about the effect of microwvave radiation on morphological structure and
crystalline structure and gel property and thermal poperty of the starch. For example, the micowave radiation could
change the morphologic structure, the crystal structure and the ciystallinity of starch. The parameters of the
micowave irradiation, such as irradiation time and wave power etc, could change the gel pwperties of starch.
Solubility, swelling ability and water absorption of starch were lower than that of the native starch.
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