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Sudy on preventing theretrogradation of maize starch using proanthocyanidins
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ABSTRACT: Objective To investigate the effect of proanthocyanidins (OPCs) on the retrogradation of high
amylose maize starch, normal maize starch and high amylopectin maize starch. Methods The differential
scanning calorimetry (DSC), Fourier transform infrared spectrom (FTIR) and nuclear magnetic resonance
(NMR) were employed to investigate the interactions between OPCs and starch. In addition, the effect of OPCs
on in vitro digestibility of maize starch was detected. Results DSC and FTIR results indicated that the
retrogradation degree of high amylose maize starch decreased with OPCs concentration increasing, whereas the
retrogradation inhibition effect of 5% OPCs on normal maize starch and high amylopectin maize starch was
relatively better than those with other OPCs concentrations. NMR results suggested that there were
intermolecular interactions between OPCs molecules and maize starch. In addition, in vitro digestibility
experiments indicated that the content of slowly digested starch (SDS) in high amylose maize starch increased
with the OPCs concentration increasing, whereas the SDS content of normal maize starch and the content of

rapidly digested starch (RDS) in high amylopectin maize starch were relatively highest with the addition of 5%

OPCs. Conclusion
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amylopectin maize starch could be inhibited by addition of 5% OPCs. The interaction ways and binding

capabilities might be different between amylose and amylopection with OPCs molecules.

KEY WORDS: proanthocyanidins; maize starch; retrogradation; inhibition effect
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Table4 Thecontent of RDS, SDS and RSin maize starch
OPCs RDS (%)  SDS (%) RS (%) RDS (%)  SDS (%) RS (%) RDS (%)  SDS (%) RS (%)
0% 72.13£0.65 20.50+1.03 7.36+1.68 75.05+0.18 21.84+0.29 3.11+£0.11 62.57+1.55 29.13+0.29 7.91+1.83
5d 5% 65.57£1.22 22.65+0.31 11.77£0.92 65.06+0.57 24.67+1.29 10.27+0.72 62.89+3.14 25.69+0.14 11.41£3.29
10% 61.56+£0.37 25.80+0.87 12.64+0.83 72.60+1.16 16.70+0.14 10.70+1.01 62.71+£0.54 21.63+0.43 15.66+0.11
0% 63.61+0.88 24.98+1.00 11.42+1.88 70.50+0.08 20.63+0.86 8.87+1.66 62.50+1.59 27.10+1.72 10.40+0.13
10d 5% 62.18+£0.69 25.07+0.14 12.75+0.54 64.97+0.03 25.26+£1.96 9.77£1.93 64.97+2.06 22.65+0.72 12.39+1.35
10% 60.07£0.49 25.50+1.29 14.43+1.78 64.18+1.85 23.46+2.17 12.36+0.32 62.61+4.21 26.05£2.91 11.24+1.52
0% 64.93+0.49 22.25+1.72 12.82+1.12 66.99+0.71 24.77+0.43 8.24+1.14 62.21+1.33 28.45+1.54 9.34+0.92
15d 5% 65.53+2.04 22.43+1.58 12.04+0.46 66.20+1.93 24.30+£1.99 9.51+£1.43 65.81£0.09 22.95+1.44 11.24+1.52
10% 63.48+1.78 22.42+3.04 14.10+4.82 65.97+2.23 21.88+2.62 12.15+2.77 62.20+0.20 23.47+0.14 14.32+0.05
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