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The Effect of Water Activity and Temperature on the
Retrogradation Rate of Gelatinized Corn Starch

Seog-Weon Lee and Chul Rhee
Departmen' of Food Technology, Kovea University

Abstract

The effect of water activity(Aw) and storage temperature on retrogradation of pregelatinized corn
starch was investigated at various temperature of 4C, 20C and 30C. Samples stored at different
water activity, ie., 043, 0.52, 0.75, 0.83, 0.88 and 0.93 by means of saturated salt solutions. The rate
of retrogradation was determinec. by enzymic digestibility, and evaluated by Avrami equation. The
degree of retrogradation during storage showed a great difference around Aw 0.8. At Aw 0.52 and
0.75 at all temperatures, retrogradation occurred slightly. The effect of water activity on retrogradation
was much greater at 4C than 30C . And at Aw 0.43, the degree of retrogradation after 3-week storage
was smaller than 3.9%. The critical water activity of retrogradation was inferred as Aw 0.43. At each
temperature, the degrees of retrogradation of gelatinized corn starch after 24-day storage were 30%
at Aw 0.8 and Aw 09, and greater than 50% at the Aw above 0.9. At Aw below 0.8 the degree
of retrogradation was about 20%. The rate constants of retrogradation according to Aw showed small
differences at 20C and 30T, but showed a great difference at 4T . The value of exponent of Avrami
was 1.0 regardless of temperature and water activity. And the rate constants of retrogradation increased
with increasing Aw, but decreased with increasing temperature.
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Table 1. Chemical compositions of corn starch

Components Content(g/lOOg)
Moisture 14.25
Crude protein 0.31
Crude lipid 0.06
Crude ash 0.04
Amylose 21.34
Amylopectin 64.00
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Fig. 1. Moisture sorption isotherms for gelatinized corn
starch at various temperatures
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Fig. 2. Degree of retrogradation of gelatinized corn
starch as a function of water activity at 4C
o—®; a, 052, 3—M; 3, 0.75, A—a; a, 083, v—vw;
a, 088, ¢—@; a, 093
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Fig. 3. Degree of retrogradation of gelatinized corn
starch as a function of water activity at 20°C
®—@; a, 052, B—M; a, 0.75, A—a; a, 083, v—v;
a, 0.88, &—@; a, 093

70

Degree of retrogradation (%)

] L 1 L

0 5 10 15 20 25 30
Storage time (day)

Fig. 4. Degree of retrogradation of gelatinized corn
starch as a function of water activity at 30°C
®—@; a, 052, B—MW; a, 075, 4a—a4; a, 083, v—v;
a, 0.88, ¢—-@; a, 093
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Fig. 5. Degree of retrogradation of gelatinized corn
starch after 24 days storage as a function of a, at
various temperatures
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Table 2. Avrami exponent(n) and rate constant(k) at
various water activity and temperature

4C 20T 30T
Aw
n k(day™®) n kiday™ n k(day ™)

0.52 0.8098 0.0205 0.9419 0.0110 0.9437 0.0107
075 0.7691 0.0250 09452 00116 0.7700 0.0107
0.83 0.9688 0.0310 09438 0.0233 0.9360 0.0210
0.88 1.0982 0.0342 1.0676 0.0239 1.0815 0.0212
093 11147 00371 11228 0.0238 1.1409 0.0215
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