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Effects of milling degree and cooking method on the cooked rice

quality of high-quality Indica rice
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Abstract: Objective: To investigate the effects of milling degree
and cooking method on cooked rice quality of high-quality Indica
rice. Methods: Paddy rice (variety Longliangyou 1813) were de-
hulled and milled for 20, 35, and 50 s, respectively. Rice milled
for different durations were cooked with electric pressure cooker

and ordinary rice cooker, respectively. Quality attributes of
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cooked rice were compared by texture analyzer, gas chromato-
graph-ion mobility spectrometer (GC-IMS), and sensory judge-
ment. Results: For rice milled for 20 s, the cooked product of or-
dinary rice cooker had higher hardness than that of electric pres-
sure cooker. However, for rice milled for 35 or 50 s, the cooked
products of ordinary rice cooker and electric pressure cooker did
not have significant difference in hardness. At same milling de-
gree, rice cooked by ordinary rice cooker had higher water ab-
sorption ratio and volume expansion rate than by electric pressure
cooker. Compared with cooked rice prepared by electric pressure
cooker, the cooked rice prepared by ordinary cooker exhibited an
increase in species of volatile substances. However, rice cooked
by electric pressure cooker and ordinary cooker did not have sig-
nificant difference in total sensory score. For the same cooking
method, the cooked rice showed a gradual decrease in hardness
and a gradual increase in adhesiveness as milling degree increased.
The overall sensory acceptance of the cooked rice was gradually
improved with the increase of milling degree. Conclusion: The
cooking method had litter effect on the sensory attributes of high-
quality Indica rice. The increase of milling degree can improve
the texture, flavor, and overall sensory acceptance of cooked
high-quality Indica rice.

Keywords: high-quality Indica rice; milling time; high-pressure
cooking; atmospheric pressure cooking; texture; violate sub-

stance; sensory judgement
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Table 1 The water absorption rate and volume expansion

rate of rice with different milling degrees cooked

with different methods

sl AT PR /s W K3/ % 1 1k 2/ %
20 115.740.2¢ 186.70.8¢
0 ‘ ‘ ‘ ‘ ‘ ‘ o S 35 119.441.3b 189.140.8"
[ 10 20 30 40 50 60 50 117.341.3%  187.141.4¢
BB ] 7 Ce C
Milling time/s 20 133.740.5¢ 201.040.8¢
B 1 AR B B ) 3 AR 6 A HL IR AR 35 136.041.4¢ 206.240.8¢
Figure 1 Effect of milling time on milling degree 50 133.241.6° 205.7+1.44
of brown rice t B F R E R 22 57 B3 (P<<0.05),
*2 MEBEMEEAFAMBRKEROSENZME
Table 2 The texture parameters of rice with different milling degree after cooking
KA RN /s iz /g Fitk/ (g fiiRes
20 2 645.694118.20°  —40.86+12.18¢ 0.5240.01%
GENESAR 7 35 2 338.55+14.39"  —73.65+11.72¢ 0.7740.08"
50 2161.18463.14°  —151.30+4.12¢ 0.7740.06"
20 3198.26446.11¢  —41.0142.82¢ 0.7340.03"
LR B 35 2 400.24+48.20" —66.1543.50¢ 0.77+0.04">
50 2 324.194110.61% —113.54+8.69" 0.8140.03"
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Figure 2 The volatile substance fingerprinting patterns of rice with different milling degrees after cooking
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Table 3 The composition of volatile substances of rice

with different milling degree after cooking
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Table 4 The qualitative information of volatile substance of cooked rice
% TREE MR | R R
, CAS L& P4 ) - ., CAS LA P4 ) :
&2 [a] /s [E]/ms || % [a] /s [E]/ms
1 C705862 T % R 418.015 18.121 || 21 (118718 F IR 128.672 15.986
2 C121335 3- FT A 4 e VP R 359.018 18.067 || 22 (142927 Z BT 60.501 15.964
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Table 5 The sensory scores of rice with different milling degree after cooking
AT TRIER] /s Kk A1 & AN IR T JEyix
20 13.2+1.6* 12.6+0.8%" 18.2+1.8* 17.641.5° 3.84+1.3% 65.4+2.8"
HLE 7 4% 35 15.2£1.6% 13.6+£1.1%¢ 21.041.2% 19.2+1.8% 3.8+1.12 72.8+1.1°
50 16.4+1.9> 16.4+1.54 22.0+£2.7° 20.841.8" 4.040.7% 79.6+4,8¢
20 14.6+2.5% 11.643.0° 18.242.2¢ 18.04+2.3> 2.84+1.1% 65.2+6.6"
HL AR 5% 35 15.8+1.94 14.442.3bd 19.442.3> 18.84+2.6%> 3.240.8° 71.6+4.5"
50 16.441.8> 16.04+0.7¢ 20.8+2.5% 20,04 1.4 3.840.8° 77.0+4,2¢
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