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Analysis of Milling Quality of Reasonably Well Milled Rice with Three Different Grain Shapes
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Abstract: In order to explore changes in the milling quality of reasonably well milled rice with different grain shapes, the
bran degree, milling degree and broken rice rate of short-grained (‘Jihong 6’), medium-grained (‘Daohuaxiang’) and long-
grained (‘Yexiangyoulisi’, ‘Yexiang’ for short) brown rice were measured after milling at different temperatures and for
different periods. The results showed that the bran degree decreased exponentially with an increase in milling pressure for
‘Jihong 6’ and ‘Daohuaxiang’ and an increase in milling time for ‘Yexiang’. For reasonably well milled rice with bran degree
from 7.0% to 2.0%, as specified by China’s national standard GB/T 13542018, the percentage change in milling degree
of ‘Jihong 6°, ‘Daohuaxiang’ and ‘Yexiang’ were approximately 5.03%, 2.98% and 0.18%, respectively, indicating that the
milling degree of reasonably well milled rice did not change more significantly with increasing grain length. The broken
rice rates of ‘Daohuaxiang’, ‘Jihong 6’ and ‘Yexiang’ increased by 5.32, 0.25 and 0.21 percentage points, respectively, and

the white rice yields decreased by 1.38, 2.74 and 0.21 percentage points, respectively. The change in broken rice rate of
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“Yexiang’ for reasonably well milled rice was the smallest. The broken rice rates of ‘Daohuaxiang’, ‘Jihong 6’ and ‘Yexiang’
at bran degree of 0.10% increased by 10.36-4.77, 1.85-1.60, and 10.05-9.84 percentage points, respectively compared
with those at bran degree from 7.0% to 2.0%, and the white rice yields decreased by 4.19-2.81, 7.02—4.28 and 10.65-10.44
percentage points, respectively. So, the effect of changes in broken rice rate at bran degree of 0.10% on white rice yield
was more pronounced. ‘Daohuaxiang’ with bran degree of 2.10%—2.45% met germ retention rate of less than 20% for high-
quality japonica rice specified in the national standard, while ‘Jihong 6’ and ‘Yexiang’ with bran degree from 7.0% to 2.0%
did not meet this requirement. At bran degree from 7.0% to 2.0%, the whiteness of ‘Dachuaxiang’, ‘Jihong 6’ and ‘Yexiang’
increased by 6.65, 2.80 and 2.69 percentage points, respectively. There was no significant regular change in the breaking
strength of the three rice varieties. The bran degree had a significant correlation with the degree of milling, whiteness and
germ retention rate in reasonably well milled rice. As observed by scanning electron microscopy (SEM), the difference in
thickness between the dorsal and ventral regions of ‘Yexiang’ was the smallest. When the bran degree was about 2.00%, the
ventral aleurone layer of the three types of rice was almost entirely removed, while much of the aleurone layer was remained
in the dorsal part. When the bran degree was about 0.10%, a small amount of the dorsal aleurone layer was retained for

‘Daohuaxiang’ and ‘Jihong 6°, while the dorsal aleurone layer of “Yexiang” was completely removed. Therefore, the milling
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degree required for uniform whitening of brown rice and the processing quality vary with cultivar and grain shape.
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22 3 BRI T R AR 0 o
221 W AL K2 REmAFHEBEE BEF QA . R (B)
i CBERT (O KORIMLSE A
22.1.1 RASIAZ Fig.2  Changes in appearance quality of ‘Daohuaxiang’ (A), ‘Jihong 6’ (B)
‘ 7‘@%% ’ ¢ ::'|: 46’ o« E?% ’ géﬁ}gly_ DIAEEE- Y and ‘Yexiang’ (C) rice with different bran degrees before dying

Gt TG (T 5 A R B B R ORI SR AR A 43 7l n B2
3N, Yt KR R ERIR N 4k €, BRFLER 7> e
L, AFERKIISNI SR A B35 2 71, mE2,
3R, TEERRTEHE (R EET.0%~2.0%) W, B
MR,  REEE  EHES M OCEE KOKEM
(1) 52 S 35 B W el /L, VR FLOZ0  H , ORORE €0 1028 T A
BiEE; WEERN20D AR,  RIEE KIKIEILT
SEAMEORRR, T ES M CHE KN R R

B 2075% 2. 13.10%

96.75% 60.35% s 1 mm

A 96.75% 60.35% 32.85% 20.75% 13.10% 7.05%

1 mm 3 Fmm

3.40% 2.45% 2.10% 1.95% 0.45% 0.10%

1 m

B 96.65% 3450% 6.05% 2.50% 2.05%

0.55% 0.30%  0.10%




XAERBEE

2023, Vol.44, No.15 33

. 30%

{'mm 46,93% . 1 mm m

1 mm [l 0.31% 1 mm

1 mm i 0.10%
PR 22 i B s B R
B3 CREF A . ‘HEE B) A CWE (O REFEAH
BB KR SPBE 52 b
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and ‘Yexiang’ (C) rice with different bran degrees after dying
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