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Physicochemical and Structural Properties of Pre-digested Puffed Rice Flours with Different Dextrose Equivalent Values
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Abstract: In the present study, pre-digested puffed rice flours with different dextrose equivalent (DE) values were prepared by
using enzymatic pretreatment and extrusion, and their gelatinization characteristics, physicochemical and structural properties
were analyzed. The results showed that compared with puffed rice flour, the water solubility index of pre-digested puffed rice
flour increased by up to about 1.5 times with an increase in DE value, the water absorption index decreased by up to 76%, the
slip angle decreased, the Carr index and Hausner ratio increased, and the reconstitutability and fluidity improved obviously.
Moreover, the final viscosity and setback value of pre-digested puffed rice flour decreased with increasing DE value, decreasing
by up to 37.79% and 94.87%, respectively. Moreover, after enzymatic pretreatment and extrusion, the soluble protein content of
pre-digested puffed rice flour decreased, and the content of rapidly digestible starch increased significantly, while the secondary
structure of protein and the crystalline structure of starch did not change significantly. The results provide a theoretical basis for
the application of pre-digested puffed rice flour instead of maltodextrin in foods for special medical purpose.
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Fig. 1  Relationship between WAI (A) and WSI (B) of puffed rice flour and
DE value
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Table1  Fluidity of pre-digested puffed rice flours with different DE values

M Rk ) WA () CarriE¥U/%  Hausnertt(H
DEO 34.76+245 40.85+0.41"° 25.74+2.88°  1.35+0.05°
DE2 34104036 40.14+0.81" 28344179  1.40+0.03"
DES5  32.53+2.13"  39.67+0.40" 29.12+0.48"  1.41+0.01"
DE 10 32.14+1.74" 389740.40" 3559+1.33"  1.55+0.03"
DE 15 32.11£091" 3875%+1.44" 3589+2.06° 1.56+0.05"

VE: RPN R EREE (P<0.05) , *K2[H.
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Fig.2  Gelatinization degrees of pre-digested puffed rice flours with
different DE values
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Table 2  Gelatinization characteristics of pre-digested puffed rice flours
with different DE values
cP
G R RIGEEE AR il et
DE0  40850£0.71°  219.00£2.83"  258.00%4.24' 189.50£3.54" 39.00+ 1.41°
DE2 2395041344 20050+1061"  227.00£1556°  39.00£283 26504495
DE5  174.00£283 163.50%0.71° 172504354 8.50£2.12° 7001283
DE10  165.00£0.00° 159.50%0.71° 161.50£0.71° 5.50£0.71° 2.00£0.00°
DEI5  164.00£141° 158.50£0.71° 160.50£0.71° 5.50£0.71° 2.00£0.00°
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Fig. 3  Soluble protein contents of pre-digested puffed rice flours with
different DE values
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Fig.4  Rapidly digestible starch contents of pre-digested puffed rice
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Fig.5  Scanning electron microscopic images of pre-digested puffed

rice flours with different DE values
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