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Effects of a-Amylase Addition on the Characteristics of Infant Rice Flour
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Abstract: [Objective] This study aims to investigate the effects of a-amylase addition on the characteristics of
infant rice flour. [Method] Infant rice flour samples with different a-amylase addition were prepared. The basic
composition, relative molecular mass of starch, gelatinization properties, hydration properties, texture properties,
in vitro digestion characteristics, and microstructure of infant rice flour were determined. Furthermore, the
correlations between the physicochemical characteristics and quality characteristics of infant rice flour were
analyzed. [Result] The weight-averaged molecular weight and the number-averaged molecular weight of starch
in infant rice flour decreased with the increase in a-amylase addition. The gelatinization curve of infant rice flour
with a-amylase addition was relatively gentle, and the gelatinization properties of infant rice flour without
a-amylase addition were higher than those of infant rice flour supplemented with this enzyme (P<0.05). The

water absorption index and swelling power decreased with the increase in a-amylase addition. Infant rice flour
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with a-amylase addition of 1.8 U/L had the highest sensory scores. The texture properties decreased with the
increase in a-amylase addition. The infant rice flour with a-amylase addition showed small and numerous starch
granules and denser pores on the surface. The mass fraction of ready digestible starch increased and that of
resistant starch decreased in the infant rice flour with a-amylase addition. The sensory scores of infant rice flour
were negatively correlated with the valley viscosity (P<0.01). The mass fraction of resistant starch, hardness,
consistency, cohesion, and adhesion were positively correlated with the relative molecular mass of starch, water
absorption index, and gelatinization properties (P<0.01), and they were negatively correlated with water
solubility index (P<0.01). [Conclusion] The characteristics of infant rice flour are significantly improved by
a-amylase addition, and the comprehensive quality of infant rice flour with the addition of 1.8 U/L is the best.

Keywords: infant rice flour; a-amylase; physicochemical characteristic; quality characteristic; correlation analysis
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Table 1  Criteria for the sensory scoring of infant rice flour
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Table 2 Effects of a-amylase addition on the basic ingredients of infant rice flour

o-VER BRI INE/CU/L)  KER T & 5 0/ (g/100g) A A T R #0/(g/100g) JIE 7 5 B $/(@/100g) I JEUHE 5 4y $/(g/100g)
0 75.50+0.60° 7.52+0.33" 1.67+0.42° 0.35+0.01°
1.0 76.47+0.60% 7.24+0.10" 1.80+0.17° 0.36+0.02°
1.4 77.77+0.85° 7.08+0.25° 1.70+0.17" 0.36+0.05"
1.8 77.60+1.60" 7.26£0.19" 1.40+0.26" 0.40+0.08*
22 76.57+1.55® 7.05£0.17° 1.33+0.06" 0.51+0.09"

s [ B [ 7 BE R R 28 7 2 35 (P<0.05) .
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Table 3 Effects of a-amylase addition on the relative molecular mass of starch in infant rice flour

o=V By VR 0/ CU/LD M, (x107) M, (x107) PDI R,/mm
0 12.1843.01° 2.46+0.46° 4.92+0.31° 274.62+5.55°
1.0 4.83+1.56" 1.40+0.39" 3.43+0.15 170.05+£40.96°
1.4 3.25+0.72° 1.04+0.26" 3.15+0.09" 134.86+22.36"
1.8 3.21£0.21° 1.34+0.50" 2.54+0.80" 113.88+33.77°
2.2 1.84+0.03" 0.60+0.02" 3.09+0.13" 98.30+21.61°
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Fig. 1 Effects of a-amylase addition on the gelatinization

characteristic curve of infant rice flour
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Table 4 Effects of a-amylase addition on the gelatinization characteristics of infant rice flour

a-VE Ko S &/ CU/L) U4 K % /(mPa-s)

A {E R £ /(mPa-s)

T AE/(mPa-s) i & /(mPa-s) [8] 4= { /(mPa-s)

0 2 192.5+108.2° 711.0£132.9° 1 481.5+24.7° 993.0+22.6" 282.0+110.3"
1.0 631.3+80.3" 368.7+19.2° 262.7£98.7* 488.3+22.1° 119.7+36.3%
1.4 552.0£169.7" 274.0+33.9" 278.0+135.8° 372.0£50.9" 98.0+17.0°
1.8 519.5+70.0* 230.0+9.9° 289.5+79.9* 331.0+7.1% 101.0+2.8°
22 394.0+52.2° 240.3+16.3" 153.7+37.1° 293.7+22.6" 53.3+38.4°
< [ B [ 5 B 08 22 5 1835 (P<0.05) 6
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Fig. 2 Effects of a-amylase addition on the hydration properties

of infant rice flour
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Table 5 Effects of a-amylase addition on the sensory scores of infant rice flour

a-VE B BV N 4 /CU/LD Moy % HLURSE Ik Al 4 il 5 GRS WP AW
0 61.1£6.9° 5.9+1.3"  4.5+0.7°  9.3+1.6°  7.5%2.1° 10.8+5.5° 5.6+2.6" 6.0+1.7"  11.5+3.5"
1.0 71.6£5.4° 6.1£1.4"  51+£0.9"  9.0+1.3*  7.7£2.3" 15.3+3.7° 6.9+2.6" 9.7+1.8" 11.8+1.8"
1.4 79.9+4.5% 6.5£1.1°  5.5+0.7° 9.2+2.1° 9.0£1.9"  15.5+3.0° 9.6+2.7° 12.2£1.3°  12.4+1.2°
1.8 80.9:+4.2¢ 6.3x1.7"  5.5+0.7° 9.0+1.9" 9.5+1.8" 16.0+2.4° 10.5+1.7° 12.2£1.7°  11.9£2.0°
2.2 76.242.5° 6.2+1.6"  5.0£1.7"%  8.5+2.2'  9.0+2.3"  16.3+2.7° 10.7£1.5°  10.0£3.0°  10.5+3.0°
A5 RE% 10.9 3.8 8.2 3.2 10.6 15.2 26.2 252 6.2

R B [ 2 B ROR 22 7 35 (P<0.05) .
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Table 6 Effects of a-amylase addition on the texture properties of infant rice flour
o-YiE B i 0 /(UL i B /N WAL /(N-s) M EMEN Fhi B /(N9 11
0 2.28+0.01° 19.12+0.17° 3.52+0.06° 5.19+0.06° 1.54+0.03¢
1.0 0.88+0.03¢ 7.95+0.16" 1.34+0.03¢ 2.15+0.02¢ 1.52+0.02°
1.4 0.77+0.07° 7.05+0.60° 1.14+0.11° 1.88+0.16° 1.48+0.01°
1.8 0.52+0.06" 4.79+0.47° 0.73+0.08° 1.31+0.10° 1.4240.01%
2.2 0.25+0.02° 2.29+0.23" 0.30+0.04" 0.63+0.06° 1.20+0.04°
A5 R EU Y% 83.80 78.46 88.84 78.59 9.73

E R BN [F] 7 B 30K 22 57 1B 35 (P<0.05) .
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Fig. 3 Scanning electron microscopy images of infant rice flour
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