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Table 1. DSC characteristics of native, heat-moisture treated, and
retrograded high amylose corn starches.

Starch Native HMT Retrograded

1st peak 2nd peak 3rd peak

Tp AH Tp AH Tp AH Tp AH Tp AH

0 /g ) U/») C) (/) (C) (J/g) (C) (J/9)

Hylon V 87.9 149 993 76 945 0.8 1106 0.6 1410 25
Hylon VI 93.6 15.2 101.2 93 936 15 1108 03 142.3 43

Tp means peak temperature of melting endotherm.
AH is enthalpy of endotherm.
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Fig. 3. DSC thermograms for enzyme-resistant starches isolated
from native, heat-moisture treated, and retrograded high amylose
corn starches.

Table 2. DSC characteristics of enzyme-resistant starches isolated
from native, heat-moisture treated, and retrograded high amylose
corn starches.

Starch Native HMT Retrograded

Ti Tc AH Ti Tc AH Tp AH

0O O gp O O g O

Hylon V 90.5 160.2 195 943 1580 185 1484 311
Hylon VI 932 160.0 185 93.0 159.0 184 1491 37.2

Ti, Tp, and Tc mean initial, peak, and conclusion temperature of
melting endotherm.

AH is enthalpy of endotherm.
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Fig. 6. Microphotographs of iodine stained native Hylon VII and
enzyme-resistant starches from native, heat-moisture treated, and
retrograded Hylon VIl (x 400). (A), native; (B) RS- from native
starch; (C), RS from heat-moisture treated starch; (D), RS from
retrograded starch.
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Comparison of Enzyme Resistant Starches Formed during Heat-Moisture Treatment and Re-
trogradation of High Amylose Corn Starches

Mee-Ra Kweon and Mal-Shick Shin™*(Nabisco Inc., 200 DeForest Ave., East Hanover, NJ 07936, USA,
'Department of Food and Nutrition, Chonmam National University, Kwangju 500-757, Korea)

Abstract : Thermal characteristics and granular morphology on enzyme-resistant starches (RS) formed dur-
ing heat-moisture treatment (HMT) and retrogradation were investigated in high amylose corn starches, Hy-
lon V and Hylon VII. With each treatment, both starches showed a similar trend in the increase of RS, but
RS yield of Hylon VI is higher than that of Hylon V. Specially, RS was increased remarkably by HMT. It
was more than doubled from 11.4% to 26.6% for Hylon V and from 15.9% to 32.8% for Hylon VII. A small in-
crease of RS resulted from retrogradation. HMT on starch increased gelatinization temperature, decreased
enthalpy. Retrograded starch exhibited small three endothermic transitions at 94°C, 110°C and 140°C in dif-
ferential scanning calorimetry (DSC) thermogram due to the remained ungelatinized starch granules, dis-
sociation of amylose-lipid complex and melting of recrystallized amylose, respectively. Enzyme-resistant
starches isolated from native and heat-moisture treated starches showed a broad endothermic transition at
higher temperature than native starch, while retrograded starch exhibited a very sharp peak at ~150°C due
to the melting of amylose crystallites. Under microscopy, starch granules with HMT was not changed, but re-
trograded starches showed the aggregates of starch granules because amylose leached out during gela-
tinization. lodine stained RS clearly showed the differences in enzyme hydrolysis on the native, heat-mois-
ture treated and retrograded starches.

Key words : high amylose corn starches, heat-moisture treatment, retrogradation, enzyme-resistant starch
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