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Effects of Microwave Irradiation on Formation of Resistant Starch
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Abstract: By gel permeation chromatography (GPC), it was found that microwave irradiation causes serious degradation of
starch molecules in short time. Proper degradation is beneficial to the formation of resistant starch (RS). At different water contents,
the extents of degradation are different. For example, at 85% water content the extent is the most serious but at 45% water
content the extent is the most slight. 75% water content is the most suitable and the maximum yield of RS is achieved.
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Fig.1  Relationship between temperature and microwave
irradiation time
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Fig.2 Effects of water content on yield of resistant starch
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Fig.3 Effects of microwave radiation on molecular weight
distribution of starch
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Table 1 Comparison of maximum absorption wavelengths of
starch-iodine compounds at different water contents of starch

K EE(%) e HEEEH 40 65 70 75 80 85
X max(NM) 600 625 550 546 556 546 549 556

WEAE A 73ml, 75% [FIUIEAE R 74ml, 80% Fl1 85% [ I& AL
h7oml, FB] FEAERR S TR E, AR T EZ RN
TRER, VP8 s RPN 2 TFENEY
PN R T PO e R G B R, A2 L P I B, A
BEVE R I BER VN, ME LU B BE B Ry DU E, I
FEHUIEVERD =2 N . KBk 75% I e i Pk
TE B P A

Lewandowicz 259 Brabender 5 {SOW I Z1 4k
SR /N Z2 B R KT R (K 43 A 30%) IR Ak BT
FE TR, RN CR R S TE N 1Ry R B JE A — MR
KTl 5 3 B P R 4, AT R R, X
WEANTA] o S5 T 05 0T R KT B, B Ak HE T S I U AR 2
T ORI AL 252 0 K A P ) R R AR B R A8 A, XSS %
8 Sk AR O I T AL K

F X- SFFERAT I o0 BT, R IR Ak 3 BN 22 e Ky
RIS K 1) 4 ot B ARAIG 17 O K T A LT R
FEAAL . DA VER AR ¥E A L. DSC 2Bk sk,
TR ST AR A DR RS B B i IR R . N TR R
KA RIS KM IR AR G B 43 5l - FH T 13.8.
11.3 F16.0K, T H., /N2 3 M AR K GE R IR A0 S K
W 52 920> IR KU A PR AL I R B

R G FUE B, Do Ak BE S U R R 45 R R A
A —HRYE, VERY W B T (WAL R L K
FURIACAT ) 52 2] f Mk 45 1) A2 A P 5 i 014

550 T RORGE R AR LE B LR UE A (1) 2 ST X Bk
T R AR RO A B il A B K T R A v 2 O
/N, X5 Donovan [FSEE &5 R —808), B EH RN S
SCHEVERY Oy T A A BB T R . TR A B R
WAL T BB R T RES S T A Aok
T, MERX T HEEREG S B2
R R JH 0 R0 AT AR S Ry 1) 2 T RORA A P R 1 A
o BT RL, Ak vl AR (o b o5 g R 1 B Ak 1
B A 5 4 R Ak B 5 VR AU R

4= XIERDTYE
3 % it

TRCIRE A S 3 ol S v b N B R A A T L )
fift, PR KB T R A BN R, B

U VB 0 W O T 0 A R T
T, AFLZ, R IE 0 W B W R M TR . K
SYREFUIESERY (TR BT SN, 51K 5 Fr 2 75% I
B PG 07 B

1=
2

S % k-

[ E s B S DR RBTEORIMY. dust: o AR olk At 1997,

[2] LEWANDOWICZ G, FORNAL J, WALKOWSKI A, Effect of micro-
wave radiation on physico-chemical properties and structure of potato
and tapioca starchs[J]. Carbohydrate Polymers. 1997, 34: 213-220.

[3] RASHED K A, JOHNSON J A, ROBINSON R J. Degradation of starch
polymers by microwave energy[J]. Cereal Chem, 1979, 56: 303-306.

[4] ZYLEMA B J, GRIDER J A, GORDON J, et al. Model wheat starch
systems heated by microwave irradiation and conduction with equalized
heating times[J]. Cereal Chem, 1985, 62: 447-449.

[5] MILLER L A, GORDON J, DAVIS E A. Dielectric and thermal transi-
tion properties of chemically modified starches during heating[J]. Cereal
Chem, 1991, 68: 441-445.

[6] MUZIMBRANDA C, TOMASIK P. Microwave in physical and chemi-
cal modifications of starch Starch, 1994, 46: 469-453.

7 BELLO-PEREZ L A, COLONNA P, ROGER P, et al. Structural prop-
erties of starches dissolved by microwave heating[J]. Starch, 1998, 50:
137-141.

[81 o, TR HUPEiEky 73524 T3] o E R 274k, 2000
(5): 37-40.

O  #lt, TR HUMEVER e I VAW ST []. b PR 2741, 2002
(3): 59-62.

[10] LEWANDOWICZ G, JANKOESKI T, FORNAL J. Effect of microwave
radiation on physico-chemical properties and structure of cereal starches
[J]. Carbohydrate Polymers, 2000, 42: 193-199.

[11] HOOVER R, MANUAL H. The effect of heat-moisture treatment on the
structure and physicochemical properties of maize, waxy maize, dull
waxy maize and amylomaize V starches[J]. Journal of Cereal Science,
1996, 23: 153-157.

[12] KULP K, LORENZ K. Heat-moisture treatment of starches.l.Physico-
chemical properties[J]. Cereal Chemistry, 1981, 58: 46-50.

[13] BERRY CS, IANSON K, MILES K, et al. Physical chemical character-
ization of resistant starch from wheat[J]. J Cereal Sci, 1988, 8: 203-206.

[14] HARALAMPU S G. Resistant starch-a review of the physical properties
and biological impact of RSs[J]. Carbohydrate Polymers, 2000, 41: 285-
293.

[15] DONOVANJW, LORENZ K, KULP K. Differential scanning calorim-

etry of heat-moisture treated wheat and potato starches[J]. Cereal
Chemistry, 1983, 60: 381-385.



