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Accelerated Aging of Milled Rice by Heat Treatment and Pressurization Il
Gelatinization Process vs. Pasting Properties of Rice Flour
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Abstract

This experiment aimed to study correlation of gelatinization process obtained by the Differential Scanning
Calorimetry (DSC) technique vs. pasting properties of rice flour by the Rapid Viscosity Analysis (RVA) technique.
From the Plackett & Burman experimental design, air temperature in a high-pressured vessel was varied for 4
levels, 60, 70, 80 and 90 C. While the other variables in acceleration of milled rice aging were fixed as follows;
duration in acceleration of 120 min, revolution of a high-pressured vessel of 30 rpm, air pressure in a high-
pressured vessel of 2 bar and initial weight of milled rice of 1 kg. Chainart 1 milled rice was used as an
experimental sample. Accelerated aging of milled rice treated under pressure at 2 bar at = 70 C, gross viscosity
of starch decreased which was accounted for one of the physical modification method. Effect of studied
conditions in this investigation on thermal properties of rice starch also showed 2 endothermic which was
accounted for partial gelatinization of starch or partial destructured starch.
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Table 1 Pasting properties of treated rice flour samples under specific pressure and temperatures.

Pasting properties of treated rice flour

Peak Trough Breakdown Final Setback Peak time Pasting

Treatments . . ) . ) .
viscosity viscosity viscosity temperature

(cP) (cP) (cP) (cP) (cP) (min) (°C)
60°C 2191.67 a 1702.33 b 489.33 a 3199.00 b 1496.67b 5.87c 78.73 de
70°C 1844.00 b 1510.67 bc ~ 333.33 b 2848.00 ¢ 1337.33b 5.80c 80.10 cd
80°C 1423.67 C 1311.67 ¢ 112.00 c 2287.33 d 975.67c 6.20b 81.70 bc
90°C 930.33 d 917.00 d 3433 d 1557.00 e 661.00 d 6.62a 87.15a
Aged rice 2282.33 a 1925.33 a 357.00 b 4134.00 a 2208.67a 5.93 bc 82.03 b
Fresh rice 2142.66 a 1655.00 b 487.67 a 314567 bc  1490.67b 580c 7717d

Means within a column with the same letter are not significantly different (p<0.05) by DMRT.
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Figure 1 The viscosity profiles of rice flour treated under Figure 2 DSC thermograms of different milled rice
pressure with different air temperature compared to those flour samples under specific pressure and

of aged and fresh rice temperature
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Table 2 Thermal properties of treated rice flour samples under specific pressure and temperatures.

Thermal properties of rice flour

Treatments To (°C) Tp (°C) Tc (°C) endothermic energy
(Jig)
60°C 71.20 a 76.83 a 81.89 a 1.783 a
70°C 7162 a 7711 ab 82.34 ab 1.603 a
80°C 7119 a 77.15 ab 8252 b 1.573 a
90°C 69.65 b 7742 b 83.52 ¢ 1.580 a
Aged rice 62.78 ¢ 68.39 c 74.54 d 1.523 a
Fresh rice 71.41 a 76.94 a 81.90 a 1.590 a

Means within a column with the same letter are not significantly different (p<0.05) by DMRT
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Table 3 %SLﬁLﬁudmuﬂ’ﬁmqmwwﬁmﬂmﬁmmﬁuﬁuﬁrﬁuﬁﬂfﬂqmmmunmﬁmmmmusﬁ (To, Tp, Tc) WA
ladfmuduiusiundaaanulunisiisaaniilud (Endothermic energy, AH) 2u1AANNENALTIRIANLTRN AN
wilanuantiAnegauunnaeuiledtaiiAnetlugos -0.930 09 0.937

Table 3 Pearson correlation coefficients of pasting and thermal properties of accelerated rice flour

To (°C) Tp (°C) Tc (°C) AH (Jig)
Peak viscosity (cP) 0.781* -0.749* -0.909** 0.428
Trough viscosity (cP) 0.810** -0.780** -0.930** 0.475
Breakdown (cP) 0.657* -0.658* -0.805** 0.352
Final viscosity (cP) 0.820** -0.745** -0.920** 0.408
Setback from peak (cP) 0.807** -0.710* -0.895** 0.359
Peak time (min) -0.855** 0.744** 0.890** -0.428
Pasting temperature (°C) -0.869** 0.757* 0.937** -0.405

*or ** correlation is significant at the 0.05 and 0.01 levels, respectively.
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