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Abstract: Starch retrogradation is the main contributor to quality deterioration of chilled rice during storage. To clarify
the influence of fructooligosaccharides on the quality of chilled rice, the effects of adding different mass fractions (1%, 2%,
3%, and 4%) of fructooligosaccharide on water absorption by soaking rice, and fraction-dependent effects on the texture, taste
value, and iodine blue value of rice after cooking were studied. Rice microscopic morphology was observed through scanning
electron microscopy. Differential scanning calorimetry, Fourier transform-infrared spectroscopy (FT-IR), and X-ray diffraction
were employed to analyze the mechanism by which fructooligosaccharides influence rice retrogradation. After soaking in 1%
(m/m) fructooligosaccharides for 15 min, the water absorption rate of rice reached 17.60%, representing a significant increase
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of 11.69% compared with that of the control group (P<0.05). After storage for 7 days, the hardness of rice treated with 1%

fructooligosaccharides significantly reduced by 13.17% compared with that of the control group. Taste was best preserved

with 1% fructooligosaccharide treatment. Compared with those of the control group, the enthalpy of regeneration and relative

crystallinity of the 1% fructooligosaccharide treatment group were lower. The FT-IR ratio of 1 047/1 022 cm™ in the infrared

spectrum decreased from 1.07 to 1.02. The treated rice exhibited a more compact and dense microstructure and improved

retrogradation resistance compared with the control rice. In short, fructooligosaccharides maintained the quality of chilled

rice and inhibited starch recrystallization. This study provides data supporting the application of fructooligosaccharides in

delaying the retrogradation of starch-based products.
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Fig.5 Influence of different mass fractions of

fructooligosaccharide on infrared spectrum of stored rice
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Table 1 Effect of fructo-oligosaccharides on thermal properties of chilled rice after 7 days storage

JRE541% TyC T,/C 7)C AH/(J/g)
0 40.17 £0.13 4453 £1.17° 5479 +0.78% 1.79 +0.04°
1 4329+0.11° 46.26 +0.59" 54.51£0.13" 1.18 £0.03°
2 42.95 +0.49" 47.06 * 0.40° 54.92+0.18° 1.56 £0.03°
3 42.64 +0.49° 46.73 +0.64° 53.92+0.28" 1.45 +0.02°
4 43.35+0.55" 46.93+0.31° 54.5+0.38% 1.45 £0.08°

E: NEFBEAFARMARRBER E0HKNERTE (P<0.05).
R 2 ARFENEREREXE 4 K1 047/1 022 cm ™' EL{ERI S0

Table 2 Effects of different mass fractions of oligofructose on the ratio of 1 047/1 022 cm™ of recycled rice

JRE 5 H % 0 1 2 3 4
1047/1022 cm™ BbfE 1.07£0.002  1.02+0.008  1.03£0.001  1.03£0.001 1.04 £0.007
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