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SUN Yang!2:3, SHA Wenxuan*, LIU Wei!>3, HUANG Nanjuan'-2-3,
ZHANG Beining'2-*, ZHOU Xiaoyan'-:3"

(1. School of Tourism Cuisine, Yangzhou University, Yangzhou 225127, Jiangsu, China; 2. Jiangsu Huaiyang
Cuisine Industrialization Engineering Center, Yangzhou 225127, Jiangsu, China;3. Key Laboratory of Chinese
Cuisine Intangible Cultural Heritage Technology Inheritance , Ministry of Culture and Tourism, Yangzhou
225127, Jiangsu, China; 4. Wuxi Vocational Institute of Commerce , Wuxi 214151, Jiangsu, China)
Abstract: The effects of stewing time on the edible quality of rice were studied. By using rice with different
stewing time (0, 10, 20, 30 min and 40 min) as the research object, the texture, color difference, calorific
value, starch content, microstructure, and sensory qualities of rice were determined, and the expected glyce-
mic index (eGl) and digestive properties of protein in rice were measured by combining with in vitro digestive
experiments. The findings revealed that varying stewing time had a significant effect on the edible quality of
rice. When the stewing time was too short or too long, the rice became hard; the whiteness faded, and the wa-
ter content was low, all of which harmed the sensory quality of the rice. The free amino acid content of the rice
gradually rose during the digesting process as the stewing continued, while the eGI value of the rice increased.
After 20 min of stewing, the rice had a porous surface, moderate softness and hardness, the best color and ap-
pearance, increased moisture, protein, and carbohydrate content, better starch and protein digestibility, the

rice had the greatest organoleptic score and the best edible quality.
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Table 1 Sensory evaluation standard of rice
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Table 2 Effect of stewing time on texture characteristics of rice

Yol

in RN RERE/mD B mm W/
0 4.540.02  0.09£0.03  0.49:0.07  0.65x0.41
10 4.42:0.02  0.14x0.01  0.54x0.10  0.58+0.38
20 421£0.01  031x031  0.67+0.07  0.41x0.15
30 4.390.02  0.26x0.02  0.63x0.05  0.71x0.02
40 441020 0.23x0.05  0.61x0.18  0.81x0.03
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Table 3 Effect of stewing time on color of rice
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0 64.84+0.64  0.20:037  6.30:0.55  64.23+0.86 Farh | B2 H IR N 19 TE 1 SRR B 1T AR KA R
10 68.0142.24  0.40£020  6.45:026 67.20£2.24 He T SEpr A U7 DR GRS TEDZE 20 min A2 A5 IR,
20 72.50+0.95  0.32+0.25  7.13:0.11  71.53+0.91 KA 1 W e A
JRE o EIRO®; 1 e A= ==y =2
30 6834+193  021£0.00  7.22:035  67.81+1.66 23 W%JHT@XT*@EE%:‘% Bj‘fﬁ SRLHER IR
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40 65.35£1.31  0.15£0.10  7.25+0.04  64.96x1.29
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Table 4 Effect of stewing time on main nutrients and caloric index of rice
. o KA A Py &t/ Ko Eh/ R sV vl HlicE VM i/
S8 il Bsf 1] /min
(g/100 g) (/100 g) (keal/100 g) (/100 g) (/100 g) (/100 g)
0 37.600.26 52.74+1.16 174.80+1.64 2.60+0.14 1.30+0.49 28.13+0.43
10 37.330.51 55.20+2.78 168.60+0.55 2.78+0.20 1.24+0.17 25.81+0.53
20 36.50+2.01 58.32+7.13 163.60+2.88 2.98+0.59 1.28+0.08 24.66+0.48
30 35.37+1.56 56.80+0.89 160.20+2.59 2.54+0.28 1.25+0.25 24.05+0.22
40 34.50+0.62 54.76+1.71 160.00+2.35 2.46+0.15 1.26+0.32 21.96+0.15
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Fig.1 Effect of stewing time on hydrolysis rate of starch in rice
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Table 5 Effect of stewing time on in vitro digestion characteris-

tics of starch in rice

i) il Fsf RDS SDS RS

Wimin % SR R 0 et

0 19.31+ 41.94+ 38.75+ 71.62+ 79.03+
0.41 0.37 0.81 1.01 0.59

10 20.77+ 45.04+ 31.19+ 76.33+ 81.62+
1.13 0.25 1.33 0.02 1.03

20 22.56+ 45.55+ 24.89+ 79.87+ 83.56+
0.49 0.14 0.33 1.32 0.18

30 25.50+ 46.47+ 21.03+ 82.27+ 84.87+
0.02 0.82 1.98 0.26 0.06

40 32.05+ 49.55+ 16.40+ 88.11+ 88.08+
0.67 0.80 1.17 0.24 0.36
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Fig.2 Effect of stewing time on ir vitro digestion characteristics
of protein in rice
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Fig.3 Effect of stewing time on microstructure of rice
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Fig.4 Effect of stewing time on sensory quality of rice
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