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Effect of Protein Content on Cooking and Eating Quality of Japonica Rice

DING Yi', HUA Ze-tian"*, WANG Fang', CAI Zhuo?, WANG Lei', GUO Dan-xiao'
(1. College of Food Engineering and Biotechnology, Tianjin University of Science and Technology, Tianjin ~ 300457, China;
2. College of Animal Science and Technology, Sichuan Agricultural University, Ya’an 625014, China)
Abstract: The microstructure of raw rice and cooked rice from japonica rice cultivars with similar amylose contents
and significantly different protein contents (12.32%, 8.42% and 5.72%, respectively), m 119, m 90 and Koshihikari, was
observed under a scanning electron microscope (SEM) and a confocal laser scanning microscope (CLSM) to explore the
relationship between protein content and cooking and eating quality. Koshihikari had the best eating quality followed by
m90 and m119 as demonstrated by sensory evaluation and rapid viscosity analysis (RVA). Cross-sectional observations of
brown rice under SEM and CLSM showed that compound starch granules in m 119 were surrounded by large amounts of
spherical protein bodies in honeycomb-like patterns. The roughness of fracture surfaces of water-soaked brown rice grains
increased, and consequently water absorption declined with increasing protein content as observed under CLSM, suggesting
that protein content can affect water absorption in rice. The microstructure of cooked rice as observed under SEM and CLSM
displayed that water absorption and gelatinization of starch granules were limited because compound starch granules in m
119 were surrounded by large amounts of spherical protein bodies, resulting in deterioration of cooking and eating quality.
Key words: rice; cooking and eating quality; protein; microstructure; confocal laser scanning microscope (CLSM)
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Table1 Results of sensory evaluation of cooked rice(n=12)
SR AR Q04 - ”M“@”“”,@”, - ﬁﬂﬁewﬂ - %% R %“%%
[EN e RS Rtk B hE P (257%) (579) (10073)
oG 163311210 6.00+0.63" 5.83+0.41° 433+0.82°  7.17+0.75" 8.00+£0.63" 7.33+0.82" 18.174+0.75° 4.00+0.63"  75.83+4.26°
m90  13.83+0.75° 5.66+0.52" 53340.82° 2.33+121° 4.83+0.75° 6.00+0.89" 4.5+0.55° 13.66+1.03"° 3.17+£0.41° 60.17+3.54°
mll19 12.83+1.33" 5.66+0.52" 53341.03" 3.17+£0.75° 3.33£0.52° 4.8340.75° 2.83£041° 11.50+1.05 1.33£0.52°  50.83+2.40°

i RPN, LRzt B (P < 0.05).
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Table2 RVA profile parameters of three rice cultivars
i VB ) /RVU PHFE/RVU VIR /RVU i RE/RVU THIRAE/RVU UEEAET IR [A] /min
o' 275.64+0.66" 134.94+0.86" 201.75+0.75" 141.14£0.51° —74.5440.37" 5.86+0.12"
m90 265.19+0.54° 142.39+0.90° 240.6740.93 122.75+0.45 —24.82+0.55° 6.08+0.37"
ml19 268.80+0.49° 164.786+0.67° 278.63+0.49° 104.05+0.78° 9.69+0.43° 6.22+0.73"
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Fig.1 SEM and CLSM observations of middle parts between central

and back cross sections of rice grains
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Fig.2  Cross-sectional observation of milled rice under CLSM
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Fig.3  Cross-section observation of cooked rice from Koshihikari, m 90

and m119 under SEM and CLSM
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