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Effect of Temperature and Relative Humidity on
Yellowing Rate of Paddy
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ABSTRACT

The effects of temperature and relative humidity in storage chambers on yellowing rate of paddy were
investigated and then an empirical equation for predicting the yellowing rate was developed. Paddy was
conditioned using saturated salt solutions at relative humidities from 80 to 95 % and temperatures 35, 45,
55, 60, and 65°C. The yellowing rate was found to follow the zero order kinetics. The yellowing constant
values (k) increased exponentially with temperature while increased linearly with water activity. The magnitude
of activation energy varied from 130-145 kJ/mol. A predictive equation for determining yellowing rate was
Ink = - day, - &/T + (Ya,)/T where a, is water activity (valid from 0.80 to 0.95), T is absolute temperature
(valid from 308 to 338 K) and O, O, € and Y are constants. The results of variance analysis showed that
temperature, water activity and their interaction significantly influenced the yellowing rate of paddy.
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Tablel Experimental resultsof rate of yellowing at different temperatures and water activities.
Temperature  Salt solution ay Calculated Actual k r2
(°C) emc (%db)  emc (%db.) (b unit/day)
35 (NH_,)2S0, 0.798 16.91 16.94 7200103  0.93
45 (NH4)2SO4 0.793 16.53 14.88 4.81*102 0.96
55 KCl 0.806 16.60 14.03 3.07*101 0.98
60 KCI 0.800 16.34 14.21 5.84*10°1 0.95
65 KCl 0.793 16.05 13.47 1.01 0.99
35 KCl 0.830 17.75 17.93 1.88*102 0.99
45 BaCl,.H,0O 0.860 18.38 18.65 5.14*10°2 0.91
55 BaCl,.H,0 0.840 17.51 18.39 457%101 0.99
60 BaCl,.H,0O 0.830 17.11 19.48 9.79*101 0.98
65 BaCl,.H,0 0.820 16.72 18.20 2.08 0.99
35 K,SO4 0.967 24.29 30.97 519102  0.97
45 KoSO4 0.961 23.36 30.60 1.15¢101 0.99
55 K2SO4 0.955 22.53 27.90 7.92¢10°1 0.93
60 KoSO4 0.952 22.14 29.40 2.16 0.99
65 K,SO,4 0.949 21.78 26.83 3.87 1.00
1 Calculated from Henderson's equation
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Figure2 Relationship between rate of yellowing and water activity at different temperatures.
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Figure3 Relationship between rate of yellowing and temperature at different water activities.
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Table2 Activation energy and In kg at different water activities.
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Inkg re

0.793-0.806
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144,740
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Figure5 Relationship between activation energy (Ea) and water activity.
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Table3 Variance analysis of rate of yellowing.

Source of variation Sum of square Degree of freedom Mean square Fo
Temperature 22.20 4 5.55 21788.14
Water activity 531 2 2.66 10432.82
Interaction 594 8 0.74 291331
Error 3.82¢103 15 255104

Total 33.45 29
§1J a,, = water activity, decimal
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