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Effect of milling degree on content of characteristic components

and quality properties of rice flour
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Abstract: Exploring the effect of milling degree on rice flour qual-
ity is very important to develop rice processing mechanism for
suitability. The composition, X-ray diffraction, gelatinization,
rheological and gel texture and structure of rice flour under differ-
ent milling degree were determined. The results suggested that
with the milling degree increased, the protein content decreased
from (11.244:0.06) % to (7.8940.27) %, and the amylose con-
tent increased from (8.5140.27)% to (25.93+2.42) %, with

the increase of XRD absorption peak of starch. The peak gelatini-
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zation viscosity increased from (2 025+ 169.2) cp to (4 847+
140.5) cp, and the gelatinization temperature decreased from
(71.82£0.67) “Cto (70.1%0.04) °C. With the increase of the
viscosity and elasticity and the decrease of the fluidity of rice flour
paste, the gel microstructure region was found uniformed and
compacted well. This indicated that milling could reduce the pro-
tein content of rice flour, increase amylose content and promote
the gelatinization and short-term aging of rice flour, and the pro-
motion effect was strengthened with the increase of milling de-
gree.
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Table 1 Characteristic components of rice with different milling degrees
R 5 R 2 EHRESGE/% TR R/ % HHEEMSTR/ % EAK/ R
D1 11.24+0.06° 70.24+1.53% 18.51+0.27¢ 0.16
D2 11.02+0.06% 61.24+1.60" 20.0940.78® 0.18
D3 9.05+0.31" 60.32+0.82° 23.40+1.23b 0.15
D4 8.86+0.16¢ 63.3240.03 25.0740.13° 0.14
D5 7.89+0.27¢ 65.7440.174 25.93+2.420 0.12

T FREAFREREA B F 2 5 (P<0.05),
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Table 2 Water absorption of rice flour with different
milling

TRESARE  WOKMERREL/ Y0 KRS Y% i A B
DI 11.2140.78  0.1540.01°  13.2440.93¢
D2 11.24+0.20° 0.1640.01% 13.43+0.32%
D3 11.7240.182 0.1740.01" 14.1240.28
D4 11.84+0.20% 0.18+0.01¢ 14.4440.19b
D5 12.28+0.29" 0.2040.014 15.35+0.51°¢

T FEAFMRELA B EEES (P<0.05),
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Table 3 Gelatinization curve parameters of rice flour with different milling degree
TR W HZNE /op  AERNE/cp Ji7 %A/ cp AR/ cp WM/ cp W EES A /min WIfLIEE/C
D1 2 0254+169.2¢ 1 169-+100.8* 856+69.1% 2 438+156.8* 1 269+56.6° 5.49+0.06 71.8240.67¢
D2 2 237482.92 1 233+54.92 1 004+28.1° 2 6371£108.82 1 404456.0° 5.44+0.03 71.2540.43%b
D3 3 966+64.3" 2 726+150.7" 1 240+87.1" 4 5684+112.7> 1 842-+38.0° 5.9140.08 70.7240.40"¢
D4 4125+174.7° 2 768+169.2> 1 357444.7° 4 857+197.2> 2 089+31.8¢ 5.9840.03 70.6540.43b¢
D5 4 8474140.5¢ 3 246+90.2¢ 1 600+£86.6¢ 58974+121.7¢ 2 650+49.6¢ 5.9340.05 70.10£0.04¢

t FRAFERFERA B FME R (P<0.05),



&M | Vol.35, No.5

DY (1 R A TR AR B R AR E LT RL DS i
DYI R ) A e Ul R R PR e R R R E .
il £k 4% 1R Power-low 5 J5 B2 400 AU 45 R I3k 4 PR
R?>>0.9 . 15t B 5 o5 50 B8 B 3t 48 38 0 A Wl o e <T 1L 5L ]
AN 1) e R B2 ) K A K8 4% Sy Al A A 2 A KO fELRE
JSI A PR 280 R AR B (D oy A A 38 0 P A 2 A
KU BB KR A O P R 1 4 ey R . A
(161.46£3.58) Pa » s 3151 (296.618£8.229) Pa+ s, 5
RVA p&5 Rt —2m .

800
£
R%
2 £ 600
i
& §
197 | D2
400 [— Z‘::’Z’_’f’.‘ZT:Z’Z’_’:‘:_ D]
’ * o0 80 100
U R
Shear rlle/s"
B3R R AR SR K

Figure 3  Static rheological charts of rice flour paste

with different milling degrees
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Table 4  Fitting results of power law equation for static
rheological curve of rice flour paste with

different milling degrees

R B T K/(Pa -+ s") n R?
D1 161.460+3.580*  0.19740.060* 0.997
D2 215.364+£8.044>  0.182+0.010" 0.995
D3 276.167+12.526¢ 0.167+0.183¢ 0.987
D4 284.475+11.510¢ 0.151+0.010°¢ 0.990
D5 296.618+8.229¢  0.149+0.008¢ 0.982

T FREARFRAA 3128 57 (P<C0.05)
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Figure 4 Dynamic rheological properties of rice flour

with different milling degrees
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Figure 5 TPA parameters of gels of rice flour with

different milling degrees
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Figure 6 Microstructure of rice flour gel with

different milling degrees
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