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Rheological Properties of Cross-Linked Potato Starch
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!Department of Food and Nutrition, Kyung Hee University
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‘?Department of Food Science and Nutrition, Dankook University

ABSTRACT The objective of the present study was to investigate the rheological properties of potato starch
cross-linked with different concentrations (0, 0.125, 0.25, and 0.5%, w/v) of cross-linking agents (10 g of adipic acid
and 40 g of acetic anhydride). Cross-linked potato starch dispersions showed shear-thinning behaviors (n=0.43 ~0.63)
at 25°C. Apparent viscosity (Ma,100), consistency index (K), and yield stress (o) significantly increased with an increase
in the concentrations of cross-linking agents from 0.125 to 0.5% (w/v). Storage modulus (G') and loss modulus (G")
increased, whereas complex viscosity (n*) was reduced with increasing frequency () from 0.63 to 62.8 rad/s.
Magnitudes of G' and G" for cross-linked potato starch were significantly increased with an elevation in the concen-
trations of cross-linking agents. G' values of cross-linked potato starches were significantly higher than G", indicating
that the starches had more elastic properties than viscous properties. Cox-Merz rule was not applicable to potato starch
dispersions.
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Fig. 1. The scheme of cross-linked potato starch with different
concentrations of cross-linking agents (10 g of adipic acid+40
g of acetic anhydride).
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Fig. 2. Shear stress-shear rate plots for cross-linked potato starch
with different concentrations of cross-linking agents (10 g of
adipic acid+40 g of acetic anhydride) at 25°C. (OJ0) native, (X)
0.125%, (0) 0.25%, (&) 0.5%.
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Table 1. Power law parameters and Casson yield stress of cross-linked starch with different concentrations of cross-linking agents k

at 25°C
Sample Apparent viscosity Consistency nindex Flow behavior index Casson yield stress
Na,i00 (Pa-s) K (Pa-s") n(—) coc (Pa)
Native 1.59+0.02° 8.81+0.33° 0.63£0.01" 6.75+0.03°
Cross-linked (0.125%) 1.59+0.01° 9.78+0.47° 0.61+0.01° 6.85+0.13°
Cross-linked (0.25%) 2.33+0.01° 26.02+0.59" 0.48+0.00° 10.39+0.03°
Cross-linked (0.5%) 3.21+0.03" 44.54+1.41° 0.43+0.00" 13.55+0.19"

1\)/alues with different letters within the same column differ significantly (P<0.05).
Cross-linking agents: 10 g of adipic acid+40 g of acetic anhydride.
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Table 2. Storage modulus (G'), loss modulus (G"), complex viscosity (n*) and tan & values at 6.3 rad/s of cross-linked starch

with different concentrations of cross-linking agents” at 25°C
Sample G' (Pa) G" (Pa) n* (Pa-s) tan o
Native 7.98+0.33¢ 5.31£0.15° 1.52+0.06° 0.44+0.01°
Cross-linked (0.125%) 9.66+0.45° 5.54+0.12° 1.774+0.07° 0.33+0.02°
Cross-linked (0.25%) 17.81+0.72° 7.39+0.17° 3.06+0.11° 0.17+0.01°
Cross-linked (0.5%) 32.95+0.20" 11.46+0.04" 5.54+0.03" 0.12+0.00°

Values with different letters within the same column differ significantly (P<0.05).
Cross- linking agents: 10 g of adipic acid+40 g of acetic anhydride.
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Table 3. Slope (n', n") and intercepts (K', K") )of log (G', G") versus log o (frequency, rad/s) data of cross-linked starch with

different concentrations of cross-linking agents

Sampl ¢ G
ampie K o R K" " R
Native 0.62+0.04° 0.35+0.00° 0.99 0.40+0.01¢ 0.40+0.00° 0.99
Cross-linked (0.125%) 0.74+0.04° 0.3120.03° 0.99 0.44£0.01° 0.38+0.01° 0.99
Cross-linked (0.25%) 1.06+0.02° 0.2440.00° 0.99 0.6240.01° 0.31+0.00° 0.99
Cross-linked (0.5%) 1.35+0.00" 0.212£0.01¢ 0.99 0.860.00° 0.25+0.00° 0.99

Values with different letters within the same column differ significantly (P<0.05).
Cross- linking agents: 10 g of adipic acid+40 g of acetic anhydride.
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