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Abstract

Thermal properties of amylose-lysolecithin (AL) complex, amylose content and effect of lyso-
lecithin on the gelatinization of rice starch were investigated by Differential Scanning Calorimetry
(DSC). The melting temperature of AL complex was near to 108.5°C and the melting enthalpy
was about 1.0 cal/g. The gelatinization temperature of rice starch was not affected by adding
lysolecithin. However, the enthalpy of gelatinization was decreased. The amylose contents in rice
varieties were calculated from melting enthalpy of AL complex. The amylose contents for Indica
and Japonica types of rice were in the range of 16-19%, which were in good agreement with those
determined by iodine binding method. Significant differences were not observed in the amylose
contents between Indica and Japonica varieties.
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Fig. 1. DSC thermogrem of potato amylose with

lysolecithin obtained on first and second heating.
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Table 1. DSC chdraceristics of potdto diiylose ih the
presence of lysolecithin.

. DSC eharadisristics. . ...

Heating To Tp Te AH
9 g € feal7d)
Ist 97.5 105.0 112.5 125

2d 945 1085 1150 575

To, Tp. Tc: Onset, peak and conclusion temperature, respec-
tively.
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Fig. 2. Enthalpies of melting of amylose-lysolecithin
complex as o function of Iysolecnfhm/amylose ratio.
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Fig. 3. DSC thermograms of various rice flours with
lysolecithin on first(a) and second({b) heating.

Ratio of lysolecithin to rice flour : 0.2. Sample identification s 1.
samgang, 2. suwon 332, 3. pungsan, 4. taebag, 5. iri 362, 6.
suwon 330. 7. nagdong, 8. sangpung, 9. iri 367, 10.
chucheong.

13 7}l peak &% (106€)olA 2bzkel shoulder
£ doln peak £E% o ¥olrh of At A
o 22AsIN EsHbAelF} ARl FHYYE
oA =H Yol the o FL ia‘m ARY 33
o] galdcie @29} o] amylosedipid com-
plex & 5 742 ok Agdez FAsle] e ¥



4 A2l Amylose-lipid Complex 2 DSC &4 3 Amylose 3%

559

Table 2. DSC characteristics of rice flours with lysolecithin on first and second heating __

Peak {first heating) Peak 7 (first. heatirig) _ . Pedk 2.{second heating)

Type Variety To Tp Te AW, To Tp Tc  AH, To Tp Te  AH,
) ) (9 /gl () () () (/g (L () () (al/g)

Samgang 650 725 815 1.02 985 1060 1140 060 97.8 1085 113.8 1.01

Suwon 332 635 715 785 093 990 1055 1130 070 965 108.5 1138 0.96

Indica Taebag 645 725 800 122 980 1060 1135 078 975 1080 1133 095

iri 362 625 700 775 092 995 1050 1120 0.61 973 1083 1140 1.1

Pungsan 63.0 710 795 128 975 1050 113.0 090 97.8 109.5 1140 1.14

_“Average 637 715 797 108 985 1055 1131 072 974 1085 113.8 1.03

Chutheong 660 720 815 094 975 1055 1130 090 97.0 1083 1133 1.10

Suwon 330 63.0 725 825 1.10 995 1060 1130 074 970 1080 1135 1.06

Japonica  Nakdong 650 725 815 099 100.0 107.0 113.0 074 983 1098 1150 1.06

Iri 367 640 725 820 093 995 1065 113.0 0.66 97.8 1085 1143 1.04

Sangpung  62.0 70.0 785 076 975 1050 1135 071 985 107.8 113.3 0.94

Average 638 721 812 094 988 1060 1131 075 977 1085 139 1.04
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108,5C2A dwkA FF3 2 zlolsl giglew
enthalpy & 7+7t 1.03cal/g, 1.04cal/g o.#
7+ it

Amylose Hzt

AAEe amylose-lysolecithin complex 2 melt-
ing enthalpy (Table 2) & o| &3l 7zt FFo| Ao
W3 amylose 31aFg AARRE A= Table 33 %
o, 570l i abel: glout oA ® olubA 4
o] ¢ amylose &3#& 747t 179,181%24 & =
o7} gigich, ol e 71E9] uiwiql wlBg o] sl
A A3 amylose ¥k} vlmg-g of (Table 3) ¢
e g Jeblgieh Kugimia 998 DSC %
o]&3le] AR Exsh= amylose 38 Asksin
iodine WhY § 7|&9) sl vimslaict, ZalA Hol
AE Tl 2ns Bdgtel 21,6%lH vl DSC

4

Wol| ola] 24, 0%F <1, BFeFARNAE 7zt
17.9, 19.0% % o] wlad dAlshe e 2gc, 2

i} S44 U YRRl DSC U 7R uhzl
ol 10% olate]l 2 ol vrh ol9} e Aol
BF dmylose & 559 amylose & A3t B A%
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A= iodine o2 AHekst wtzt e} 2olrt gle
v fs) e Aolucke Y4l AL goz A AXY
chn ¥ 4 9ok =@ B AN ARY 1A
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Table 3. Amylose content of indica and Japonica deter-
mined by DSC ond starch-iodine blue test.

Amylose content (%0)

Type Variety DSC Starch-iodine

blue test
Samgang 17.6 18.3
Suwon 332 16.7 18.4
Indica Toebag 16.5 20.0
Iri 362 19.3 19.1
Pungsan 19.5 20.5
Average 17.9 19.3
o Chuchung 9.1 20.0
Suwon 330 18.4 20.7
Japonica  Nakdong 8.4 20.4
Iri 367 18.1 19.5
Sang pung 16.3 20.6
Average 18.1 20.2
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Fig. 4. DSC thermograms of rice flours with and without
lysolecithin.
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Table 4. Comparison of DSC characteristics of rice fiours®with and without lysolecithin.

Peak 1 Peak 2
Treatment heating® To Tp Te AH To Tp Te AH
(°C) (°C) (°C) {cal/g) (°C) (°C) (°C) {cal/g)
Control 65.5 73.0 81.0 1.50 87.5 101.0 107.5 0.32
Lysolecithin | 65.0 72.5 81.5 0.99 100.0 107.0 113.0 0.74
il 98.3 109.8 115.0 1.06

a. |I; first heating, II; second heating
b. Nagdong (Japonica type)
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