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Abstract
The main objective of this research was to evaluate the equilibrium moisture content (EMC) of Pisang Mas

banana by static method among surrounding temperature between 45 and 65°C correlated to relative humidity
(RH) of 0.11-0.86. And the experimental data were analyzed and simulated by 9 mathematical EMC models
(Oswin, GAB, Chung-Pfost, Cauric, Kuhn, Smith, White and Eiring, Modified Smith and Modified Oswin). From the
experimental results, they showed that at fixed surrounding temperature the EMC value of the bananas was
non-linearly related to the surrounding relative humidity. Moreover at constant RH value the EMC value of the
banana was inversely proportional to the surrounding temperature. Due to mathematical EMC model simulation,
the criteria decision for getting the most suitable EMC model was determined by the highest coefficient of
determination value (R*), the lowest value of root mean square error (RMSE), sum of squared error (SSE) and Chi
square (xz). The simulation results stated that the predicted EMC data of GAB model was the best fitting to the
experimental EMC data. And finally this simulated GAB model can apply to determine the EMC of Pisang Mas

banana in tropical surrounding temperature and relative humidity for maintain quality of shelf life

Keywords : Pisang Mas banana, Evaluation of Equilibrium Moisture Content, Mathematical models, Static
method
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solution 45°c 50°C 55°C 60°C  65°C
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MgCl,.6H,0 0318 0315 0312 0309 0.306
Mg(NO5).6H,0 0484 0.470 0457 0444 0.431
NaCl 0751 0748 0744 0.739 0.734
KNOs 0.864 0849 0.830 0811 0.792
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Modified Oswin #inanisAruinlnaiAgananisnaass 98197 (R* = 0.913-0.987: SSE = 0.5770-2.012: RMSE
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Arbitrary Temperature
Model constants and
Name statistic T =45°C T=50°C T=55°C T=160°C T=65°C
parameter
Modified A -6,881.626 -5,115.705 -1,915.213 -2,967.569 -7,211.802
Oswin B 153.520 102.792 35.232 49.815 111.231
C 0.147 0.129 0.118 0.113 0.166
R 0.951 0.899 0.925 0.849 0.727
RMSE 1.175 1.365 0.999 1.356 2522
SSE 1.661 1.930 1.413 1.918 3.567
Xz 0.460 0.621 0.333 0.613 2121
Modified A 1,120.225 613.593 -46.900 -494.373 -113.837
Smith B -24.443 -11.895 1.183 8.530 1.957
C 312.424 951.646 1,442.844 -1,416.493 -1673.057
D -6.823 -18.949 -26.168 23.661 25.802
R 0.883 0.808 0.827 0.710 0.602
RMSE 1.815 1.884 1.515 1.878 3.044
SSE 2.566 2.665 2.143 2.655 4.304
XZ 1.098 1.1833 0.7654 1.175 3.088
Chung- A 26.525 23.681 22.307 21.113 18.032
Pfost B -3.894 -3.060 -2.627 -2.380 -3.080
R 0.936 0.876 0.899 0.808 0.706
RMSE 1.335 1.519 1.162 1.527 2.617
SSE 1.635 1.860 - 1.87 3.205
Xz 0.446 0.577 0.338 0.583 1.712
GAB A 25.055 24.898 22.995 26.301 28.149
B 62.219 75.160 90.611 277.196 419.840
C 0.331 0.216 0.212 0.040 0.012
R 0.968 0.944 0.974 0.987 0.913
RMSE 0.942 1.017 0.589 0.394 1.422
SSE 1.332 1.438 0.833 0.557 2.012
XZ 0.296 0.345 0.116 0.052 0.674
Oswin A 26.758 23913 22532 21.331 18.187
B 0.147 0.129 0.118 0.113 0.166
R 0.951 0.899 0.925 0.849 0.727
RMSE 1.174 1.365 0.999 1.356 2522
SSE 1.438 1.672 1.223 1.661 3.089
Xz 0.345 0.466 0.249 0.460 1.591
Cauric A 7.660 7.304 7.132 6.927 5.676
B -0.698 -0.610 -0.560 -0.535 -0.790
R 0.916 0.850 0.882 0.802 0.696
RMSE 1.531 1.665 1.253 1.552 2.662
SSE 1.875 2.039 1.535 1.901 3.260
Xz 0.586 0.693 0.393 0.602 1.771

MBI : Mg A0 ANANAUANAA (eivdin), T Ao gamgil (C0), RH Ais Anududuiing (wvdaw), A1 A, B, C uaz D fie AAdfivesauns

Naresuan University Engineering Journal, Vol.13, No.1, January - June 2018 pp 25-32



7197197 3 WndimesvasiuuinaaNUTUENgavandliiigugliang 9 (sa)

Model Temperature
Parameter
Name T=45°C T=50°C T =55°C T =60°C T =65°C
Smith A 20.313 18.849 18.163 17.442 13.348
B -5.377 -4.181 -3.586 -3.173 -4.046
R’ 0.883 0.808 0.827 0.710 0.602
RMSE 1.815 1.884 1.515 1.878 3.044
SSE 2222 2.308 1.860 2.299 3.728
x° 0.823 0.888 0.574 0.881 2.316
White and A 0.051 0.055 0.057 0.060 0.076
Eiring B -0.026 -0.0250 -0.024 -0.024 -0.040
R 0.902 0.833 0.864 0.774 0.650
RMSE 1.661 1.761 1.346 1.658 2.854
SSE 2.034 2.157 1.648 2.031 3.495
xz 0.070 0.775 0.453 0.688 2.036
Kuhn A -3.411 -2.656 -2.250 -1.925 -2.368
B 21.259 19.579 18.829 18.128 14.350
R2 0.807 0.807 0.741 0.740 0.468
RMSE 2.328 2.328 2.191 1.860 3.518
SSE 2.852 2.852 2.684 2.278 4.308
xz 1.355 1.200 0.865 1.235 3.093
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