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Desorption Equilibrium Moisture Content of Rough Rice,
Brown Rice, White Rice and Rice Hull
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SUMMARY

This study was performed to determine desorption equilibrium moisture contents of rough rice, brown rice,
white rice and rice hull grown in Korea. EMC vaules were measured by static method using saturated salt
solutions at three temperature levels of 20°C, 30°C and 407, and eight relative humidity levels in the range
from 11.2% to 85.0%.

The measured EMC values were fitted to modified Henderson, Chung-Pfost, and modified Oswin models
by using nonlinear regression analysis. The results of comparing root mean square errors for three models
showed that modified Henderson and Chung-Pfost models could serve as good models, and that modified
Oswin model could not be available for rough rice, brown rice, white rice and rice hull.
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Table 1 Relative humidities at different temperatures above the saturated salt solutions

used in the test

Temperature Relative humidity (%)
(T) LiCl  CH;COOK  MgCl,  K,CO; Mg(NOy), KI NaCl K
20 113 23.1 33.1 43.2 54.4 69.9 75.5 85.1
30 1.3 21.6 324 43.2 51.4 67.9 75.1 83.6
40 11.2 20.4 316 43.1 48.4 66.1 74.7 82.3
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at temperature 20TC.
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Table 2 Measured desorption equilibrium moisture contents of rough rice, brown rice,

white rice and rice hull

Temperature Relative humidity Equilibrium moisture content (%,d.b.)
(C) (%) Rough rice Brown rice White rice Rice hull

11.3 6.1 6.4 7.0 5.2

23.1 8.7 9.1 9.7 7.9

33.1 10.2 10.7 11.4 9.2

20 43.2 12.1 12.6 13.3 11.2

54.4 14.0 14.5 15.2 13.0

69.9 16.7 17.3 17.9 15.7

75.5 18.0 18.5 19.0 17.0

85.1 21.0 21.0 21.9 19.9

11.3 5.6 57 6.4 5.0

21.6 7.8 8.1 8.8 6.8

32.4 9.2 9.8 10.5 8.0

30 432 11.2 115 12.2 9.9

51.4 12.5 12.9 13.5 11.1

67.9 15.2 15.5 16.2 13.8

75.1 16.9 17.0 17.8 15.3

83.6 18.9 18.9 19.7 17.6

11.2 43 4.7 4.8 33

20.4 6.0 6.4 6.8 4.9

31.6 7.7 84 8.7 6.4

40 43.1 9.5 10.1 10.5 7.8

48.4 10.3 10.8 11.3 8.4

66.1 13.1 13.7 13.9 11.1

74.7 14.5 15.1 15.7 12.9

82.3 159 16.0 17.2 15.0
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Table 3 Estimated regression coefficients and root mean square error for Chung-Pfost,
modified Henderson and modified Oswin models

Modified - Henderson Model

Regression coefficients RMSE R?
K C N EMC RH EMC RH
Rough rice 0.00007836 13.058 2.1581 0.0037 0.0188 0.9935  0.9940
Brown rice 0.00005224 12.844 2.2788 0.0030 0.0151 0.9956  0.9962
White rice 0.00002076 11.3595 2.3437 0.0036 0.0187 0.9937  0.9941
Rice hull 0.000196 5.1966 1.9680 0.0046  0.0250 0.9895  0.9894
Chung - Pfost Model
Regression coefficients RMSE R
A B C E F EMC RH EMC RH
Rough rice 260.78 18.379 13.848 0.3027 0.0544 0.0047 0.0206 0.9897  0.9929
Brown rice 289.14 18.481 14.281 0.3066 0.0541 0.0052 0.0214 09877  0.9924
White rice 29096 18.151 11.654 03126 0.0551 0.0046 0.0219 0.9901  0.9920
Rice hull 178.10 19.156 5.0829 0.2705 0.0522 0.0043 0.0231 0.9904  0.9910
Modified - Oswin Model
Regression coefficients RMSE R
A B N EMC RH EMC RH
Rough rice 0.1571 -0.00136 0.3301 0.0066 0.0239 0.9847  0.9908
Brown rice 0.1604 -0.00131 0.3140 0.0071 0.0251 0.9812  0.9901
White rice 0.1701 -0.00143 0.3032 0.0067 0.0248 0.9836  0.9904
Rice hull 0.1538 -0.00168 0.3569 0.0065 0.0228 0.9846  0.9916
RMSE(Root Mean Square Error)
RH(Relative Humidity)
EMC(Equilibrium Moisture Content)
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3 Comparison of measured and predic- Fig. 5 Comparison of measured and predic-

ted desorption equilibrium moisture
contents of rough rice by using
Chung-Pfost, modified-Henderson, and
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ture 20C.
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Fig. 7 Comparison of measured and predic-
ted desorption equilibrium moisture
contents of brown rice by Modified-
Henderson model.
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Fig. 8 Comparison of measured and predic-
ted desorption equilibrium moisture
contents of white rice by Modified-
Henderson model.
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Fig. 9 Comparison of measured and predic-
ted desorption equilibrium moisture
contents of rice hull by Modified-
Henderson model.
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