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Abstract

The characteristics of amylose-lipid complex(AL-complex) and cyclodextirn-lipid complex(CL-com-
plex) were investigated by using Differential Scanning Calorimetry(DSC). The enzymatic hydrolysis
of amylose which was liberated from AL-complex by the addtion of B-cyclodextrin(B-CD) was also
studied. The melting temperatures of AL-complex in corn, wheat, and rice starch were above 100T
and there were no differences among them. In the presence of lysolecithin, the melting enthalpy
and temperature of AL-complex were increased and lysolecithin was very effective in the formation
of AL-complex. When B-CD was added to AL-complex, the endothermic peak of AL-complex at 100T
decreased and that of CL-complex at 70C appeared. These resuits indicated that the amylose was
released from AL-complex by substituting B-CD for amylose, then by forming CL-complex. As the
added amount of B-CD increased, the peak of AL-complex decreased whereas that of CL-complex
increased. Enzymatic hydrolysis rate of AL-complex increased in the presence of B-CD, suggesting
that amylose was dissociated from AL-complex and hydrolyzed by amylase.
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Fig. 1. DSC thermograms of various starches with and
without lysolecithin
For each sample, water and starch were mixed at the
ratio of 2:1. Panel A, without lysolecithin: panel B, with
lysolecithin. C, corn starch; W, wheat starch; R, rice
starch. I, 1st heating; II, second heating.
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Table 1. DSC characteristics of various starches with and without lysolecithin

Without lysolecithin

Peak 1 Peak 11
T.(C) T,(C) T(C) AH(cal/g) TLC) THC) T(C) AHy(cal/g)

Corn 1 66.5 73.0 83.5 2.55 93.0 101.5 111.0 0.20

II 89.0 98.5 106.0 0.26
Wheat [ 56.0 63.0 76.5 2.38 91.0 103.0 109.1 0.31

I 975 105.0 1110 0.32
Rice 1 64.9 715 81.0 249 90.7 100.2 106.9 0.24

1 92.5 1015 108.5 0.29

Without lysolecithin
Peak 1 Peak II
TLC) THC) TLC) AHy{cal/g) TAC) TH(C) T(C) AHj(cal/g)

Corn 1 65.0 715 84.5 2.15 98.0 107.0 114.0 0.99

I 975 111.0 116.0 143
Wheat 1 56.0 63.0 73.0 1.23 98.0 107.0 114.0 0.84

I 102.0 110.0 115.0 1.09
Rice 1 64.5 715 820 221 96.0 104.5 112.0 0.56

I 1015 107.5 113.0 0.67
I and II indicate the first heating and the second heating, respectively.
Peak 1 and Peak Il represent the first and the second endotherm, respectively.
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Fig. 3. DSC thermograms of corn starch with lysoleci-
thin in the presence of -CD. Weight(mg) of starch,
B-CD, and lysolecithin: A, 2.5, 0, 0.3; B, 2.1, 2.0, 0.2;
C, 1.6, 3.2, 0.2
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Fig. 4. Effect of 3-CD on the endotherm of the AL-
complex. For each sample, weight of Al-complex was

1.59 mg. The weight ratio of 3-CD to AL-complex:
A, 0; B, 1.0; C, 1.4, D, 1.8; E, 1.9; F, 2.2.

Table 2. DSC characteristics of corn starch in the presence of lysolecithin and cyclodextrin

Mixture (mg) Peak 1 Peak 11
(Starch/Cyclo-/Lyso-) T, T, T. AH, T. T, T, AH,
dextrin lecnthm e ) (cH (C) (cal/g) (c) (c) () (cal/g)
2.5 0 0.3 ()6.() 72.0 81.0 2.25 99.1 104.8 112.56 0.84
2.1 2.0 0.2 67.0 74.5 95.5 2.35 101.0 106.0 113.5 043
1.6 3.2 0.2 69.0 75.0 83.0 242 — -
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Fig. 5. Effect of B-CD on the hydrolysis of amylose-
lipid complex by a-amylase
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