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Abstract: The effect of dimethyl sulfoxide (DMSO)/water mixtures at various ratios (weight ratio: 0/100, 50/50, 80/20, and 100/0) on the
morphology and phase-transition (dissolution and gelatinization)-of waxy corn starch was systematically studied using a polarized microscope
with a hot stage, a differential scanning calorimeter (DSC), a Brabender Viscograph, a scanning electron microscope (SEM), and an X-ray
diffractometer (XRD). As DMSO concentration increased; the extent of damage in morphology and crystalline structure of starch granules also
increased. After treatment with pure DMSO, the granules showed an irregular shape and a disordered structure with an absence of polarization
cross, and they could be dissolved in water. Moreover, gelatinization temperatures showed a downward trend after the initial increase. When the
ratio of DMSO/water was 50/50, the highest gelatinization temperature was obtained (range: 76.44 ‘C~91.37 °C); then, the endothermic peak
intensity and the enthalpy AH value gradually decreased. In pure DMSO, no apparent phase transition peak occurred. The peak viscosity of
starch pastes in DMSO was higher than that in water,.and the maximum viscosity was reached when the ratio of DMSO/water was 80:20.
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Table 1 Gelatinization temperatures of waxy corn starch in

solutions of DMSO/water at various ratios observed with

microscopy
50%DMSO  80%DMSO
DMSO
/50%7K 120%7K
e g/ C  60.15 76.44 58.12 35.38
HPLARRIC  77.23 91.37 76.29 67.56
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Fig.1 Images of waxy corn starch in water (A), 50%
DMSO/50% water (B), 80% DMS0O/20% water (C), and
DMSO (D) at different temperatures with normal light

observation

100

2 TEERET, MSRERTEHIR (A) , 50%DMS0/50%7K
(B) , 80%DMS0/20%7Kk (C) , DMSO(D) ;&ifathkZ Ty
S
Fig.2 Images of waxy corn starch in water (A), 50%
DMSO/50% water (B), 80% DMS0/20% water (C), and
DMSO (D) at different temperatures observed with polarized
light
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Fig.3 DSC curves of waxy corn starch in solutions of
DMSO/water at various ratios
E: a: K b: 20%DMS0/80%7K c¢: 50%DMSO/50% 7K
d: 80%DMSO/20%7K e: DMSO.

7 2 SRR ERIEMIEANEIEL 5 DMSO/ 7R & HHY DSC S8
Table 2 DSC parameters of waxy corn starch in solutions of
DMSO/water at various ratios

DMSO/7K To Tp Tc AH
(m/m) IC IC IC 1(3/g)
0/100  63.5840.31 72.63#).22 85.2140.27 14.5940.17
20/80  69.1140.27 79.6240.25 89.7740.30 14.0540.32
50/50  80.0940.30 88.5740.29 99.6440.16 12.7640.35
80/20  67.5940.31 82.0840.18 98.8840.34 8.4440.24
100/0 - - - -
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Fig.4 Brabender viscosity curve of waxy-corn starch in
solutions'of DMSO/water at various ratios

< 3 BRIR B ARTEMEAEIEL 5] DMSO/ACR &R A R HERMERI R IER 2%
Table 3 Brabender viscosity parameters of waxy corn starch in solutions of DMSO/water at various ratios

o AI'C B/BU C/BU D/BU E/BU FBU C-D/BU E-D/BU
K 68.50 26045 14020 © 107.14 14839 = 140.62 33.06 41.25
50%DMSO/50%7K 82.11 29813 27743 17293 23937  218.28 104.50 66.44
80%DMS0/20%7K 63.57 478.32 26227 199.16 - 31659  295.39 63.11 117.43
DMSO 51.49 363.21 1 20156 16513 25943 25243 36.43 94.30
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Fig.5 SEM micrographs of waxy corn starch treated with

solutions of DMSO/water at various ratios
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Fig. 6 X-ray diffraction patterns of waxy corn starch treated
with solutions of DMSO/water at various ratios
E: aK, b:50%DMSO/50% 7K, ¢:80%DMSO/20% 7K,
d:DMSO.
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Table 4 Relative crystallinity (RC) of waxy corn starch treated
with solutions of DMSO/water at various ratios
—— X 50%DMSO  80%DMSO DMSO
/50%7K 120%7K
AL E/%  29.12 26.51 14.47 0
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