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Abstract: Sweetness is a key sensory attribute of rice, primarily perceived during oral digestion. However, the lack of
standardized in vitro oral digestion methods for rice has limited comparability between experimental results. To address this, an
in vitro oral digestion method was optimized using the A/MEC chewing device and the “INFOGEST” digestion framework to
enhance methodological consistency and assess rice sweetness more reliably. The effects of different cooking conditions (soak time

and cooking pressure) on the textural properties and sweetness perception of rice were investigated using this optimized method.
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The optimal in vitro oral digestion parameters consisted of a rice sample weight of 15 g and 25 bidirectional extrusion cycles. The

reducing sugar content (< 0.45 mg/g) across all cooking conditions did not reach the threshold for sweetness perception. Soaking

rice at a medium-temperature for 10 min and a cooking pressure of 50 kPa reduced the difficulty of oral fragmentation. The first

extrusion hardness decreased from 7 572.41 to 6 151.23 g, and extrusion restriction decreased from 17.00 to 7.00, thereby

facilitating starch enzymatic hydrolysis. Consequently, the maltose content in in vitro oral digestion products increased

from 6.43 mg/g to 10.85 mg/g. The findings of this study indicate that appropriate soak time and cooking pressure can enhance the

perceived sweetness of rice, thereby providing a theoretical basis for optimizing the cooking process.
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Table 1 Particle size of different oral digestive products
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Table 3 Reducing sugar, moisture content, and texture characters of rice cooked under different conditions

FAEEAE ERAELF/(mglg)  KHEE/% A E /g Fbb /(g sec) B — R FREE g PREIRAA
0 0.27 £ 0.01° 61.09+0.33"  1657.35+176.58¢  147.19+41.24°  7572.41 £29.70" 17.00
25 kPa 0.28£0.01° 60.60 £ 0.49™  1820.09+180.16%  211.53 £80.31°°  7715.34 + 457.35" 13.00
0 50 kPa 0.30£0.01% 60.21 £0.28™% 1959.54 £ 142.98°"  289.57 +62.23"¢  7125.84 +30.45™ 10.00
75 kPa 0.32 £0.02° 59.51 £0.50"  1898.84+189.52°" 31031 +91.05™"  7789.59 +286.20° 8.00
100 kPa 0.30 £ 0.03™ 59.40 £0.22"  1937.56 + 62.86""  232.78 £55.74°  7272.42 +324.05™ 8.00
0 0.31 £0.00™ 61.22+0.23" 1901.35+184.64 188.43 +37.45" 6263.13 +333.45" 9.00
25kPa 0.33£0.02° 60.79 £ 0.29% 2 018.45 £ 103.74™*" 203.31 £26.56  6597.11 +35.90™ 8.00
10 min 50 kPa 0.33£0.01° 60.29 £0.08™¢  2180.62 = 179.80™ 361.42 £115.73™ 6 151.23 £227.10° 7.00
75 kPa 0.34 £ 0.04° 59.71£0.13%" 222776 £+59.81°  437.05+116.36™  6362.54 +502.40 6.00
100 kPa 0.33+0.03" 5932 £0.28" 2087.01 £ 138.62™% 448.08 + 111.90® 6 298.49 + 382.95% 5.00
0 0.41 £0.00° 61.10+ 021" 1917.69+102.17 224.28 +48.66* 7 165.64 +203.20"* 7.00
25kPa 0.42£0.01° 60.80 £ 0.29° 1993.49 +110.51™%" 189.30£49.53°  6517.41 +131.05* 5.00
20min 50 kPa 0.42%0.01° 60.23 £0.19™" 219523 £110.46™  310.33 +50.62°¢  6247.92 +315.45% 5.00
75 kPa 0.45 +0.02° 59.99 +0.15%°  2378.17 £71.75" 51249 £73.96°  6397.41 +398.90* 6.00
100 kPa 0.41 % 0.02° 59.42+036%7  2216.63£80.66"  504.16 £202.65° 6 409.53 +341.00% 4.00
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Fig.2 Maltose (a) and maltotriose (b) content of rice cooked under different conditions

A B RR 6N B FEA TR EZFEFE (P<0.05),

R4 FRAFRGZERENERESE. BFHIET0 O R RFEE

Table 4 Reducing sugar, texture characters, and the first extrusion hardness of rice cooked under different conditions

XRAeeE AAL Aok B REREE FERAME AFBEESE AF LSS

ERAEESE 1.00 — —
AR JE 0.74%* 1.00 —
Fbibt 0.51 0.79%* 1.00
B — R B RE -0.50 -0.69%*  —0.41
PR FAME ~0.86%* -0.78%*  —0.65%*
AFBELT 0.26 0.42 0.22
EF AT 0.42 0.46 0.34

1.00 — — -
0.56* 1.00 — -
-0.63* -0.12 1.00 -
-0.58* —-0.41%** 0.77 1.00

E: RFMATIEA: *P<0.05, **P<<0.01.
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