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Effect of tea polyphenols on the retrogradation of sweet potato starch
WU Li-jing CHE Li-ming’ CHEN Xiao-dong

( Department of Chemical and Biochemical Engineering College of Chemistry and
Chemical Engineering Xiamen University Xiamen 361005 China)

Abstract: Retrogradation in cooked starch based products significantly shortens the shelf life of these products as
they become firm and less elastic during storage. In this work the effect of tea polyphenols ( TPs) on the
retrogradation of sweet potato starch during long-term storage( 80d) was evaluated by characterizing sweet potato
starch sample using X-ray diffraction( XRD) texture profile analysis( TPA) color analysis and Fourier transform
infrared spectroscopy( FT-IR) .After storage for 80d the hardness of pure sweet potato starch increased to about
30 times of initial hardness.While for sweet potato starch with 9wt.% TPs the normalized hardness was less than 4.
The experimental results showed that TPs retard the recrystallization of starch resulting in decrease in the
hardness of sweet potato starch gel.The variations of hardness and color of the sweet potato starch gel were also
limited by the addition of TPs.The results suggested that the retrogradation of sweet potato starch was inhibited by
TPs.
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Fig.1 X-ray diffraction patterns of sweet potato starch
: a:0wt.% b: 3wt.% c: 6wt. %
d: 9wt. %
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Fig.2 Variation of hardness of

sweet potato starch gels stored at 25°C
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Fig.3 Variation of normalized hardness of
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Table 1  The color values of sweet potato starch gels
(%) | (d)
0 10 20 40 60
L 28.19 +0.95° 39.36 +1.73" 43.69 +0.95° 46.09 +0.60" 48.17 +0.82°
0 a’ -0.62 +0.08" - 1.64 £0.02" -1.60 0.11" -1.63 +0.09" -1.69 +0.10"
b’ -3.31 +0.52" -5.67 £0.78" -5.36 £0.30" -5.15+0.80" -5.15 +0.89"
L 26.64 +0.81° 32.94 +0.32" 35.16 +0.87¢ 37.43 +0.30" 37.97 +0.20°
3 a’ 0.11 £0.04" 0.30 +0.06" 0.94 +0.04° 1.54 +0.02° 1.83 £0.13°
b’ 1.38 +£0.30° 231 £0.11" 3.56 £0.03° 4.64 +0.25° 5.44 +0.22°
L 26.04 +0.87° 30.14 £0.74" 31.80 +0.22° 33.76 +0.49" 34.59 +0.19°
6 a’ 0.55 +0.11° 0.77 £0.03" 1.32 +0.06° 1.91 £0.13° 231 £0.09°
b’ 2.66 £0.15" 3.81 £0.14" 4.86 +0.18° 5.48 +0.37° 591 £0.32¢
L 24.55 +0.28" 27.15 +0.30" 27.23 +0.37" 28.36 +0.64° 29.98 +0.57"
9 a’ 0.88 +0.17° 1.30 £0.04" 1.67 +0.05°¢ 235 +0.16° 2.51 +0.08°
b’ 2.68 +0.49" 391 +0.12" 4.35 £0.20° 5.63 +0.15° 5.75 +0.25"
* . (p<0.05) .
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Fig4 Variation of AE of sweet potato starch

gels during long—term storage
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Table 2 Fitting parameters for AE of sweet potato starch

gels using first order exponential decay function

(%) A B R
0 19.21 10.82 0.9771
3 12.17 13.89 0.9746
6 9.471 16.04 0.9633
9 6.739 26.87 0.9021
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Fig.5 FT-IR spectra of sweet potato starch
: a: 0wt.% b 3wt.% ~c: 6wt.%
d:9wt. %
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