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A Study of Equilibrium Relative Humidity Properties

for Corn Products
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ABSTRACT

Equilibrium relative humidity (ERH) data for corn kernels and 3
cobs dried at two temperatures were obtained by the ERH
determining technique at 5, 15, 25, 35 and 50°C. Four ERH models
were adapted to fit the data and to evaluate the fitting-agreement.
The treatment temperature for samples significantly affected the
ERH/EMC properties. Comparing the results of this study with the
previously published data, the ERH properties of corn kernels were
affected by the varieties. Three sets of ERH data for corn cobs
showed the similar results. The results suggest that the ASAE
Standard D254.4 need to be revised.

Keywords: Corn kernels, Corn cobs, Equilibrium relative humidity,
Equilibrium moisture content
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Table 1. Estimated parameters and comparison criteria for four
ERH models of sorption data for corn kernels (Tainun No. 1)

Modified Chung Modified
~Henderson -Pfost -Oswin -Halsey
25C drying, Desorption
A 4.7908%10"5 476.616 14.3530 5.182
B 1.98334 0.1597 -6.319%1072 -0.019
C 64.655 63.581 2.8730 2.1017
R® 0.9845 0.9903 0.995 0.980
SE 3.4 2.690 1.99 4.86
P 6.8 4.860 3.60 5.570
RMS 9.14 6.69 5.44 8.39
Plot U. S. U. S. U. S. Pattern
25C drying, Adsorption
A 7.1167%107° 544.478 12.411 4.437
B 1.8520 0.1689 -0.048 -8.8827%10"2
C 81.2620 90.080 2.6597 1.931
R2 0.9890 0.9920 0.991 0.979
SE 2.778 2.37 2.54 3.85
P 4.730 4.10 3.76 8.19
RMS 7.060 5.79 4.94 12.45
Plot U. S. U. S. U. S. Pattern
50°C drying, Desorption
A 7.9812%10°5 480.850 12.8610 5.1788
B 1.7872 0.1582 -5.089%10-2 -8.810+10-2
C 82.26. 85.030 2.7513 2.1847
R? 0.9733 0.9800 0.971 0.941
SE 3.39 2.940 3.54 5.05
P 4.87 4.460 5.30 7.100
RMS 6.76 7.01 9.49 15.70
~ Plot U. S. U. S. Pattern Pattern
50°C drying, Adsorption
A 1.2740%107* 438.120 14.146 3.978
B 1.5840 0.1429 -0.0792 -8.5733x10"*
C 87.510 95.591 2.6060 1.729
R? 0.9870 0.9860 0.965 0.974
SE 2.750 2.77 4.46 3.826
P 4.330 4.44 9.35 7.17
RMS 6.850 6.22 13.4 12.40
Plot U. S. U.S. Pattern Pattern
U.S.: Uniform Scattered
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Table 2. Estimated parameters and comparison criteria for four
ERH models of sorption data for corn kern kels

(Tainun No. 351)

Modified Chung Modified Modified
-Henderson -Pfost ~-Oswin -Halsey
25°C drying, Desorption

A 3.6952%107% 532.50 14.3784 5.717
B 2.08 0.17075 -6.102%1072 -0.017
C 66.624 61.58 3.2320 2.299
R? 0.992 0.995 0.991 0.976
SE 2.13 1.70 2.165 3.646
P 3.44 2.52 3.11 6.27
RMS 5.31 3.78 4.93 9.72
Plot U. S. U. S. U. S. Pattern
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Table 3. EStimated parametess and comparison criteria for four

ERH modeis of sorption data for corn cobs

Modified Chung Modified Modified
-Henderson -Pfost -Oswin -Halsey

25°C drying, Desorption

A 1.3526%10°5 427.01 11.4530 3.2402

B 1.667 0.1673 -0.563 -1.051%1072

C 79.97 84.184 2.4163 1.4809

R? 0.9904 0.992 0.980 0.950

SE 2.84 2.630 4.05 6.62

P 6.1 5.980 12.47 20.40

RMS 9.12 8.11 18.73 30.0

Plot U. S. U. S. Pattern Pattern
25C drying, Adsorption

A 2.5048+10-° 375.420 9.4440 2.9764

B 1.3683 0.1574 -3.2510%10"2 —-6.8870%102

C 122.210 115.74 2.2124 1.5056

R 0.9817 0.9840 0.972 0.956

SE 2.848 2.68 3.51 4.40

P 3.830 3.55 5.36 6.22

RMS 4.630 4.27 7.06 7.48

Piot U. S. U. S. Pattern Pattern
50°C drying, Desorotion

A 6.5666%10° 240.850 7.43060 2.226

B 1.0370 0.14175 -3.595%10-2 -7.307#10"2

C 123.04 106.04 1.6966 1.3137

R? 0.9830 0.9780 0.981 0.967

SE 2.73 3.10 3.05 3.789

P 2.87 3.480 3.86 5.260

RMS 3.58 4,31 5.00 7.280

Plot U. S Pattern U. S. Pattern
50C drying, Adsorption

A 8.0150%10* 235.140 7.9690 1.8494

B 1.0336 0.1497 -4,3560%1072 -8.9720%10°2

C 93.878 89.600 1.6384 1.108

R?® 0.9880 0.9830 0.977 0.970

SE 2.915 3.496 4.03 4.620

P 5.0 5.91 6.42 7.850

RMS 7.20 8.53 9.95 9.920

Plot U. S. U. S. Pattern Pattern
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