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The effect of amylose content on water absorption characteristics of
brown rice during soaking process
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ABSTRACT: Three brown rice varieties are Thai Pathumthani Fragrant Rice (Pathumthani F.), RD 7 and RD 41
containing 18.09,23.18 and 28.84 % of amylose content were categorized as low, medium and high amylose content,
respectively and the physicochemical characteristics were determined. All brown rice kernels were steeped in water
adjusted pH to 5.0 and 7.0at three different temperature levels (30,45 and 60°C) until reaching equilibrium moisture
content. The water absorption characteristics were measured and reported base on Crank (1975) equation. The results
found that the difference in amylose content of brown rice has significant effect on water absorption characteristics at
three temperature levels (30,45 and 60°C) especially within low amylose content group. Therefore, the Pathumthani
F. rice could absorb water more rapidly than RD 7 and RD 41. Using the measured moisture data, a non-linear
regression method was applied to an approximate the diffusion equation MR = A, exp(-Kt) for infinite cylinder shape.
The coefficient of water absorption rate (K) and the geometrical shape factor using the value of constant A, were
estimated. Analysis of variance showed that the coefficient of water absorption rate of three brown rice varieties were
0.7406-2.1751 h! for soaking in a buffer solution (pH 5.0) and 0.6430-1.5632 h' for soaking in a solution at pH 7.0
at the three soaking temperatures ranging from 30 to 60°C. Moreover the value of geometric factor increased when
the soaking temperature was higher and soaking time was longer.
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Table 1 Physical characteristics of Thai Pathumthani frangant rice (PATHUM F.), RD7 and RD41
Value (mean + SD)*
Parameter PATHUM F. RD7 RD41
Length (a, mm) 7.53+0.29° 7.04+0.34°  7.77+0.34°
Size Width (b, mm) 2.11+0.14° 220+0.07"  2.05+0.13°
Thickness (c, mm) 1.72 £0.07° 1.80£0.07°  1.70+0.09"
L* 6427 £0.28°  64.25+0.53" 62.80%0.76"
Color a* 539+0.17° 482+0.14°  573+0.22°
b* 24.93+0.30°  23.32+0.15° 24.43%0.23°
1000 grain weight (g) 21.33+0.16°  21.62+0.09° 21.75+0.28°
Geometric mean diameter, dp = (axbxc)" (mm) 3.01 £ 0.07° 3.03 £0.10° 3.00 £0.12°
Sphericity, ¢ = (axbxc)"? / a 0.40+0.01° 043+0.01"  0.39%0.01°
Surface area, s = da.¢p (mm°) 35.95+2.46°  39.05+2.20° 34.60 +3.30°
Density (g/cm®) 1.45 +£0.25° 1.40 £ 0.05° 1.42 +0.03°

Remark: SD = Standard deviation, Values followed by the same letter in the same row are not significantly

different (p<0.05).
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Figure 1 Moisture grin by Thai Pathumthani frangant rice (PATHUM F.), RD 7 and RD 41 during soaking at

30°C, 45°C and 60°C with pH5 and pH 7
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Table 2 Estimated values of parameters of Crank equation for Thai Pathumthani frangant rice, RD 7 and RD
41 during soaking at 30°C, 45°C and 60°C with pH5 and pH 7

Rice variety pH MS (%wb.) Temperature (°C) A,» K(h'") r2
30 1.1056 1.1510 0.9527
5 33.04 45 2.0192 1.2727 0.9421
60 2.9749 21751 0.8745
PATHUM F.
30 1.6859 0.7650 0.9550
7 32.93 45 2.3938 1.1032 0.9259
60 1.5366 1.5632 0.9400
30 1.5733 0.7406 0.9571
5 31.31 45 1.2840 1.4757 0.9527
60 1.6954 1.8404 0.9540
RD 7
30 1.4348 0.6430 0.9816
7 31.36 45 1.4133 0.9710 0.9536
60 2.8608 1.4787 0.8565
30 1.2771 1.0694 0.9747
5 30.36 45 1.4095 1.1291 0.9691
60 2.0261 1.4579 0.8390
RD 41
30 1.6528 0.9740 0.9815
7 32.21 45 1.7210 0.9969 0.9791
60 2.2167 1.4450 0.9170
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Table 3 ANOVA for the coefficient of water absorption rate (K(A™!)) of Thai Pathumthani frangant rice, RD 7
and RD 41 at different pH treatments and different temperatures.

Source SS df MS F-value P-value
A 0.936 1 0.936 30.838 0.000
B 5.492 2.746 90.498 0.000
A*B 0.042 0.021 0.688 0.507
Error 1.457 48 0.030
Total 90.466 54

Remark: A = pH (5 and 7); B = Temperature (30, 45 and 60°C)
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Figure 2 The coefficient of water absorption (K(/!)) of rice variety during soaking at 30°C, 45°C and 60°C

with pH5

- |etters indicate differences among each treatment (P < 0.05)
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Figure 3 The coefficient of water absorption (K(/™)) of rice variety during soaking at 30°C, 45°C and 60°C

with pH7

- |etters indicate differences among each treatment (P < 0.05)
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