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Physical Properties of Acetylated Sweet Potato Starches
as Affected by Degree of Substitution

Byoungseung Yoo’ and Hye-Lin Lee

Dept. of Food Science and Biotechnology, Dongguk University, Seoul 100-715, Korea

Abstract

This study examined the flow properties, paste clarity, freeze-thaw stability and gel strength of acetylated
sweet potato starch (ASPS) pastes and gels as a function of degree of substitution (DS). ASPS showed high
shear-thinning flow behaviors with high Casson yield stress (c..). Consistency index (K), apparent viscosity
(Na100) and o, values of ASPS increased with an increase in DS. In the temperature range of 25~70°C, ASPS
followed an Arrhenius temperature relationship. The activation energies (Ea=13.2~14.3 kJ/mol) of the ASPS
samples were much lower than that (18.1 kJ/mol) of the native sweet potato starch (SPS). ASPS gels showed
better freeze-thaw stability with a significant decrease in syneresis (%) compared to SPS gel. The gel strength
values of ASPS were much lower than that of SPS, and significantly decreased with an increase in DS. The
clarity of native SPS paste increased after acetylation.
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Table 1. Effect of DS on power law parameters and yield
stress (o,.) values of acetylated sweet potato starch pastes
at 25°C

1) a,100 K n Coc
DS (Pa-s) (Pa-s") (—) (Pa)
0 (native) 0.92+0.00° 17.5+0.09" 0.36+0.00° 30.4+0.06

0.032 0.85+0.02% 14.8+0.47° 0.38+0.00* 25.8+0.92°
0.059 0.89+0.01° 156+0.32° 0.38+0.00° 27.5+1.26°
0.091 0.91+0.01™ 17.0+0.40° 0.36+0.01" 29.9+1.28"
0.123 1.04+0.01" 20.8+0.10" 0.35+0.00° 35.8+0.76"

DS degree of substitution.
“Means with different letters within each column are sig—
nificantly different (p<0.05).
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Table 2. Effect of DS on syneresis (%) and strength (g) of
acetylated sweet potato starch pastes and gels

Syneresis (%)

~1) ~
DS Strength (g) 1 cycle 2 cycle 3 cycle
0 (native) 1043+47.7% 56.140.38" 59.9+0.32* 67.4+0.24°
0.032 3144493 532+0.19° 56.4+0.17" 59.440.44°
0.059 241+379° 31.1+0.20° 55.7+0.30° 56.5+0.28°
0.091 185+235%  16.7+0.35% 48.4+0.33 55.6+0.26
0.123 95.3+125° 157+0.04° 29.2+0.08° 54.6+0.34°

II)DSS degree of substitution.
“Means with different letters within each column are sig-
nificantly different (p<0.05).



Table 3. Effect of DS on the paste clarity of sweet potato
starch

DS Transmittance
(%T at 650 nm)
0 (native) 850+0.01
0.032 11.1+0.06°
0.059 25.84+0.50°
0.091 29.8+0.44"
0.123 37.0+0.12°

})DSS degree of substitution.
“Means with different letters within each column are sig-
nificantly different (p<0.05).
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Fig. 1. Appearance of native and acetylated sweet potato
starch gels.
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