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Abstract

The effects of sodium stearoyl lactylate(SSL) on the thermal properties of wheat starch and amylopectin, and
the crystallinity properties of amylopectin were investigated using differential scanning calorimetry(DSC) and
X-ray diffractometer. On the rescan(second heating), amylopectin produced the featureless thermogram shown
at the second heating, and SSL alone melted at 40~55°C, while the mixture of amylopectin containing 8%
water and SSL(10:1), presenting the evidence of AP-SSL complex, showed differentiate melting
temperature(other crystallinity) from SSL alone. Also, the melting enthalpy of AP and SSL mixture by
subsequent heating and cooling were continuously increased. Further, the mixtures of wheat starch: SSL (5:1,
w/w) and amylopectin: SSL(5:1, w/w), indicated AP-SSL complex, showed the reversible melting peak at
temperature range of 60~70°C together with melting peak of SSL observed at temperature range of 40~55°C.
AP-SSL complex in the X-ray diffraction, compared V-form of amylose-lipid complex, exhibited
characteristic peaks(20, 5.57, 20.903, 23.227). The gelatinization enthalpy value of wheat starch in the
presence of SSL, observed at temperature range of 50~70°C, was decreased at total water content 60%,
whearas had no significant effect at total water content 40, 50%, and also, SSL increased melting enthalpy
of amylose-lipid complex. The extent of AP and wheat starch retrogradation wasreduced significantly by SSL.
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Fig. 1. Differential scanning calorimetry(DSC) thermo-
gram of wheat starch, amylose and amylopectin stored
for 1 week at 26°C.
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Fig. 2. DSC thermogram of the mixture of amylopectin
and SSL(—) and SSL alone(:'*).
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Fig. 3. DSC thermogram of the mixture of wheat starch,
amylopectin and amylose with SSL, respectively, at total
water content 50%. (a) first heating; (b) second heating

<3} SSLO] FRME(S : 1) 40-55°Ce] =49
SSLe| #-§ peak 9ol 55~70°Ce] L= ¢4 7}
el 4§ peakE WPl o} opUE ¢ A9} SSL
2] ERME(5: 1ol HeiMe el kA 94ske Fig 34l
Al AR SSL EHES] 55-70°C2) L5
ehtls 349 peaks 40%014H8] 2L il A
S 14 71EE 9 2 £ s AR 33 F
d peak(G peak)!*2. 23} 71N Yehix] ¢
v} opd2 e a0l A|upe] ARFEF} o] 7} og @
vepd Ae2 Hol 1x 7ld9 §9 peak: 13} 7}
o Mat & 4 gl opUEERIe 4502 WU
HI 9 AEY 33} peak(G peak)!>'V¢} o}y 2]
"3} SSL A3ES] 8§ peakil AAHAM Jehd Ao
2 g oledt 23 ZldolAMe] 7lgAel Fd
peaki= Fig. 2¢i|A] viehd ule} o] HEAJHS] ol
2l SSLake] AgE A Wi Y¥oEd A
2 ¥R}, opd2 ¢ A0l SSL AFES 100~120°C
A F9EE Feg gHA Qe AR Zo], data
+ YehiA] dgkert 1xke} 234 7Hdold 110~130°C
9] =9olA 7194 el peakE FHAY $ Ui}

DSCZ #<l3t ebd2awiz) ulale] ATE] o
3 Xray 378 A2 DSCE AlBE AF3ha & A
o 5mg A& gl A2F $ gl7] dife] Mo £
28 okg AlF3lr] Y YubHql e o6l R



504 AIESAe ] A 324 A 3 2 (2000)

2]
o
[ 500 DPS o
~

Diffraction intensity

Diffraction angle(20)

Fig. 4. X-ray diffraction diagram of (a) SSL; (b) amylo-
pectin-SSL complex, and (c) amylopectin.
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Fig. 6. DSC thermogram of the mixture of wheat starch
and amylopectin with SSL, respectively, stored at 26°C
for 1 week at various water content.
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Table 1. Comparison of recrystallization enthalpy values of wheat starch and amylopectin with SSL and without SSL

stored at 26°C for 1 week

Moisture Recrystallization enthalpy (AH, J/g)

content(%) starch amylopectin starch: SSL = 10:1 starch:SSL.=20:1  amylopectin: SSL = 10:1
40 3 26
50 2 1.7 13 12
60 31 28 25 19
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