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Abstract: Effects of carboxymethylcellulose (CMC) and ‘microctystalline cellulose (MCC) on the retrogradation of wheat starch (WS)
were investigated by DSC and fourier transform infrared spectroscopy (FT-IR). The result showed that the band of FT-IR at 3423 cm™ shifted to
low wavenumber, indicating that the intermolecular hydrogen bond was enhanced. The band shifted from 1647 cm™ to 1641 cm™ for WS/CMC
and the band at 1647 cm™ were not changed for WS/MCC. However, the characteristic peak of MCC at 1433 cm™ disappeared. These results
suggested that CMC or MCC was not simply mixed with WS, and the mixture systems resisted retrogradation by the intermolecular interaction.
IR retrogradation degree (IRAD;y47=H1047/H1020, IRADgys =H 995/H1020) of the peak intensity ratios were used to quantitative characterize
the retrogradation degree changes, which was showed that 4.0% CMC resisted WS retrogradation better than 6.0%, and 6.0% MCC better than
4.0%. CMC was superior to MCC on retrogradation inhibition. Anti-retrogradation mechanism of WS/CMC and WS/MCC mixture pastes after
cold storing for 14 d was also discussed. IR retrogradation degree (IRAD;(,; and IRADyys) determined by FT-IR was consistent with the DSC
results (DSCAD=AHt/AH). FT-IR method has been found to be sensitive to chemical bond environments, which can get more and detailed
information related to structures or properties quickly and easily.
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Table 1 DSC gelatinization parameters and retrogradation degree

samples To/C Tp/'C Te/C AH/(J/g)  AHr/(J/g) DSCAD
WS(control) 54494041  61.79+0.13 67.84+0.54  6.34+0.78 3.12+0.27 0.49
WS+4%CMC  56.88+0.24  64.01+0.05 73.60+0.60  5.98+0.64 2.30+0.18  0.39
WS+6%CMC  56.32+0.33  64.35+0.30 73.91+0.73  5.424+0.71 2.40+0.14 0.44
WS+4%MCC  56.17+0.52  62.28+0.14 68.77+0.69  5.66+0.49 2.59+0.15 0.46
WS+6%MCC  54.91+0.29  61.41+£0.00 67.73+0.48  5.88+0.49 2.38+0.26 . 040
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Fig. 2 FT-IR spectra
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Table 3 Infrared retrogradation degree

. e A
o
IRAD, 47 IRADgos

WS 0.941 0.982
WS+4% CMC 0.914 0.936
WS+6% CMC 0.933 0.975
WS+4% MCC 0.938 0.970
WS+6% MCC 0.933 0.967
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