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Effect of Steeping Brown Rice (Khao Dawk Mali 105) in Chitosan with Acid Solution
on the Qualities of Germinated Brown Rice Flour
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ABSTRACT

This research aimed to study the effect of chitosan with different acid solutions and steeping
times on the qualities of germinated brown rice flour from Khao Dawk Mali 105. The 3x4 full factorial
arrangements in CRD was used: 3 levels of steeping solution (reverse osmosis water, chitosan 0.5%/
glutamic acid 1% and chitosan 0.5%/lactic acid 1%) and 4 levels of steeping time (24, 36, 48 and 60 h).
The non-germinated brown rice serves as a control. The result showed that moisture content of
germinated brown rice flour from germinated brown rice was 6.82-8.50%. Reducing sugar content and
free GABA content under chitosan/glutamic acid (pH 3.54) condition were higher than under chitosan/
lactic acid (pH 2.91) and RO water (pH 7.69) condition at the same steeping time. As steeping time
increased, peak viscosity significantly decreased while reducing sugar content and free GABA content
were significantly increased. Steeping in chitosan/glutamic acid solution for 36 h provided the highest

free GABA content.
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Figure1 Germinated brown rice of KDML 105 during germination;

RO=reverse osmosis water, CG=chitosan/glutamic acid and CL=chitosan/lactic acid.
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Table1 Moisture, reducing sugar and free GABA content of germinated brown rice flour

Steen Germination time Moisture Reducing Sugar Free GABA
eeping
(h) (%wet basis) (mg/100g flour) (mg/100g flour)
Control 0 7.24(0.60)°* 9.34(0.31)" 1.51(0.24)"
RO 24 8.15(0.44)™ 128.22(2.19) 15.25(0.64)
36 7.85(0.41)™ 161.04(1.90)" 17.43(0.34)°
48 7.70(0.39)> 270.02(2.18Y 17.70(0.65)°
60 7.82(0.09) 354.04(1.10)" 23.79(4.31)°
CG 24 8.50(0.78)° 307.66(2.20)' 76.18(5.44)°
36 8.03(0.18)% 690.11(2.20)° 139.37(1.45)°
48 7.64(0.14)> 2.934.38(1.10)° 133.06(6.25)"
60 7.72(0.39)™ 4,945.67(1.09)° 133.35(2.42)°
CL 24 7.04(0.92)* 427.01(1.85)° 19.12(0.24)*
36 6.82(0.83)° 467.65(1.87)' 22.77(0.75)°
48 7.33(0.08)°* 495.21(1.59)° 11.86(0.41)"
60 7.55(0.45)°*° 1,376.70(1.89)° 6.30(0.15)°

RO=reverse osmosis water, CG=chitosan/glutamic acid and CL=chitosan/lactic acid.
* Means within the same column different letters and significantly different (p<0.05). Data in parenthesis are standard deviation.
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Figure2 Pasting profile of germinated brown rice flour in different steeping times and germination times;
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Table2 Pasting properties of germinated brown rice flour

Germination

Viscosity (RVU)

Steeping . remp ( C)
time (h) PV TV BD FV ST

Control 0 72.43(0.31)"  212.87(0.87)° 141.64(2.35)" 71.23(2.92)" 238.09(2.71)° 96.44(1.22)°
RO 24 72.67(0.79)° 163.24(0.72)° 110.70(1.24)° 52.66(0.44)° 206.75(3.18)° 96.05(1.96)"
36 72.29(0.26)° 88.88(1.72)"  56.20(1.73)" 32.68(0.19)" 115.77(1.88)° 59.57(0.74)°
48 72.15(0.25)°  27.03(0.16)°  14.82(0.15)°  12.20(0.22)"  34.49(0.22)°  19.67(0.16)’

60 72.19(0.56)"  7.05(0.45)  3.37(0.49)"  3.68(0.08)"  8.83(0.79)"  5.46(0.31)°
CG 24 72.16(0.55)°  40.26(0.37)"  23.82(0.47)" 16.44(0.64)° 49.62(0.41)" 25.80(0.31)°
36 71.42(0.89)°  7.41(0.16)  3.85(0.13)"  3.57(0.18)"  8.17(0.30)"  4.32(0.22)"

48 71.40(0.45)°  2.93(0.20)  1.46(0.19)  1.46(0.22)  2.45(0.28)  0.99(0.18)

60 71.45(0.70)°  2.44(0.34)  0.04(0.32)  2.40(0.57)  0.70(0.34)  0.65(0.26)
CL 24 71.53(0.40)° 144.05(0.69)° 99.97(0.91)° 44.08(0.23)° 166.20(0.76)° 66.23(0.25)°
36 71.00(0.47)°  77.82(0.59)°  45.12(0.47)° 32.71(1.02)° 81.25(0.33)° 36.13(0.23)°

48 71.10(0.15)°  9.81(0.30)"  4.09(0.56)"  5.71(0.31)°  8.33(0.87)"  4.24(0.30)"

60 71.23(0.72)°  3.70(0.31) 0.09(0.58)  3.62(0.28)"  0.86(0.46)  0.78(0.19)

Premp: Pasting Temperature, PV: Peak Viscosity, TV: Trough Viscosity, BD: Breakdown, FV: Final Viscosity, ST: Setback from Trough
RO= reverse osmosis water, CG=chitosan/glutamic acid and CL=chitosan/lactic acid. ** Means within the same column different letters and

significantly different (p<0.05). Data in parenthesis are standard deviation.
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