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Effects of fiber on physical and chemical properties and digestion
characteristics of wild rice flour
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ABSTRACT: Objective To explore the effects of endogenous fibers in wild rice on the physicochemical, functional
and digestive properties of wild rice flour. Methods Three different grades of glacial lake rice (long, medium and
short) and early glutinous rice (control) were used as raw materials. The rice flour was prepared by grinding it through a
100 mesh sieve, and the fiber was removed by using sodium metabisulfite method to prepare defibrated rice flour. The

effect of endogenous fiber on the particle morphology of glacial lake rice noodles was observed by scanning electron
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microscopy and optical microscopy. The effect of endogenous fiber on the viscosity characteristics of glacial lake rice
flour was determined by Brabender viscometer. The endogenous fiber was analyzed by X-ray diffraction. The effect of
endogenous fiber on the digestibility of glacial wild rice flour was evaluated by Englyst in vitro digestion.
Results There was no significant difference in morphology, crystalline structure and pasting properties of wild rice
flour with different grain lengths. The highest contents of slowly digestible starch and resistant starch were in medium
grain and short grain wild rice flour, respectively. Compared with defibrated rice flour, wild rice flour displayed higher
pasting temperature and resistant starch contents, and lower peak viscosity, swelling power and rapidly digestible starch
contents. In comparison with wild rice flour, the defibrated wild rice flour showed higher crystalline degree, peak
viscosity, swelling power and rapidly digestible starch contents, and lower pasting temperature and resistant starch
contents. Conclusion The endogenous fiber in wild rice flour shows remarkable influence on the pasting property,
crystal structure and digestibility of wild rice flour. The physical embedding of endogenous fibers and the interaction
with starch will inhibit the expansion and gelatinization of starch granules and reduce the digestive rate of starch. These
results can be due to physical embedding of the endogenous fiber and the interaction between the starch and fiber, which
can inhibit starch swollen and gelatinization, and hence decrease enzyme hydrolysis rate of wild rice flour.

KEY WORDS: wild rice; fiber; physicochemical properties; digestibility
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Scanning electron microscopy of native rice flour and fiber-free rice flour
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Fig.2 Light microscopy of native rice flour and fiber-free rice flour
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Fig.3 X-ray diffraction of native rice flour and fiber-free rice flour
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Fig.4 Pasting profiles of native rice flour and fiber-free rice flour
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Table 2  In vitro digestibility of native rice flour and fiber-free
rice flour (n=3)

FE PUHILTER /% EIEALTER /% BUETER /%
LWRF-B 70.90+0.50¢ 8.28+0.10° 20.82+0.65%
MWRF-B 63.80£0.41° 15.85+0.41° 20.35+0.45"
SWRF-B 68.30+0.70¢ 9.23+0.69% 22.47+0.19°
IRF-B 78.24+0.74° 17.19+0.29° 4.57+1.25°
LWREF-A 75.14+1.25° 12.57+1.14° 12.29+1.41°
MWRF-A  76.89+1.69* 10.84+2.57° 12.27£0.69°
SWRF-A 77.82+0.29" 10.27£0.61° 11.91£0.47°
IRF-A 89.71+1.57° 8.94:+0.71% 1.35+0.12°
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