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Sudy on equilibrium moisture sorption isotherm and isosteric heat of the potato flour
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Abstract: The equilibrium moisture content (EMC) and equilibrium relative humidity (ERH) of five kinds of
potato flour were determined by static weighing method at range of 10~35 and RH 11%~96%, respectively.
The suitable isotherm fitting equation were determined with polynomial equation, Modified-Guggenheim-
Anderson-deBoer (MGAB), Modified-Halsey (MHAE), and Modified-Oswin (MOE). The maximum alowable
moisture content of potato flour during storage was analyzed by polynomial equations, the absolute safe
moisture was 10.05% wet basis (w.b.) at 25 and 60%ERH, and the relative safe moisture was 12.64% at
25 and 70% ERH. The isosteric heat of sorption of potato flour decreased parabolically and rapidly with
the increase of the moisture content t017.5%. Then the isosteric heat decreased slowly with the increase of
moisture content. When moisture content was 22%, the isosteric heat of moisture sorption of potato flour was
close to that of pure water.
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%2 DRELMASBMEES M=Irh)BRAENE
A B C RSS SE R? MRE/%
1 MCPE 621.699 139.292 0.153 117.453 1 2.796 5 0.948 9 13.43
MGAB 5.535 0.863 11 537.267 13.849 7 0.3297 0.9939 351
MHAE 4.912 8.03E-04 2.277 43.516 9 1.0361 0.9811 5.54
MHE 9.61E-05 205.662 1.464 116.276 4 2.768 5 0.949 4 14.05
MOE 10.637 -7.57E-03 2.696 41.613 3 0.990 8 0.9819 7.57
2 MCPE 457.387 76.822 0.177 77.0171 1.8337 0.9553 10.38
MGAB 5.596 0.836 2 405.139 26.550 4 0.632 2 0.984 6 5.61
MHAE 5.359 —2.50E-03 2.469 38.8550 0.9251 0.9775 6.68
MHE 9.17E-05 138.699 1.643 99.950 1 2.3798 0.9419 12.66
MOE 10.627 —1.99E-02 2.947 36.574 6 0.8708 0.978 8 6.36
3 MCPE 496.465 114.703 0.154 86.931 6 2.069 8 0.961 6 11.58
MGAB 5.523 0.859 1281.631 15.060 5 0.358 6 0.993 4 3.23
MHAE 4.787 -3.50E-04 2.245 43.226 6 1.029 2 0.9809 6.34
MHE 1.27E-04 171.221 1.437 81.220 2 1.9338 0.964 2 11.66
MOE 10.395 -1.27E-02 2.655 27.746 7 0.660 6 0.987 8 4.84
4 MCPE 564.367 154.355 0.156 115.207 2 2.7431 0.948 2 15.53
MGAB 4.809 0.881 1641.246 13.3315 0.317 4 0.994 1 3.14
MHAE 4.189 9.58E-04 2.097 39.276 5 0.9352 0.982 3 6.87
MHE 1.63E-04 219.459 1.305 85.623 1 2.038 6 0.9615 14.66
MOE 9.167 —-6.02E-03 2.463 30.2333 0.7198 0.986 4 7.59
5 MCPE 396.73 88.313 0.179 81.417 1.9385 0.9519 13.42
MGAB 4.629 0.865 1 506.306 19.960 3 0.475 2 0.988 2 4.38
MHAE 4.44 —2.78E-03 2.228 37.3927 0.890 3 0.9779 6.84
MHE 2.11E-04 132.328 1.416 731131 1.740 8 0.956 8 13.89
MOE 9.044 -2.01E-02 2.629 29.2151 0.695 6 0.9827 6.99
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#3 DRESMAKSWMFRL rh=fM, )EXFELE

A B C RSS SE R? MRE/%
1 MCPE 1 069.437 162.948 0.203 0.128 7 3.07E-03 0.960 5 15.73
MGAB 5.813 0.841 3235.743 0.0339 8.08E-04 0.989 6 6.64
MHAE 4.786 -7.31E-03 2.169 0.029 8 7.10E-04 0.990 9 6.94
MHE 3.70E-05 193.761 1.886 0.169 6 4.04E-03 0.9479 18.99
MOE 10.951 —3.07E-02 2.942 0.0778 1.85E-03 0.976 1 13.04
2  MCPE 592.787 62.178 0.228 0.107 2 2.55E-03 0.967 1 11.12
MGAB 6.372 0.777 893.132 0.085 7 2.04E-03 0.9737 9.92
MHAE 5.298 -1.41E-02 2.339 0.059 6 1.42E-03 0.981 7 10.2
MHE 5.61E-05 76.776 2.064 0.159 9 3.81E-03 0.950 9 15.93
MOE 11.308 —5.49E-02 3.213 0.0788 1.88E-03 0.9758 9.86
3  MCPE 853.229 147.964 0.194 0.066 0 1.57E-03 0.979 8 105
MGAB 5.731 0.844 1066.128 0.0157 3.73E-04 0.995 2 3.95
MHAE 4.201 -6.73E-03 1.948 0.017 7 4.21E-04 0.994 6 5.45
MHE 5.73E-05 151.217 1.817 0.090 3 2.15E-03 09723 12.98
MOE 10.724 -3.32E-02 2.737 0.027 8 6.61E-04 0.9915 6.95
4  MCPE 1188.914 238.654 0.207 0.126 7 3.02E-03 0.961 2 15.29
MGAB 4.865 0.873 1735.609 0.018 2 4.35E-04 0.994 4 453
MHAE 3.868 -5.32E-03 1.918 0.0236 5.63E-04 0.992 8 571
MHE 5.36E-05 288.538 1.678 0.148 2 3.53E-03 0.9545 17.59
MOE 9.309 —2.12E-02 2.619 0.062 6 1.49E-03 0.980 8 11.26
5 MCPE 732.888 121.601 0.232 0.1116 2.66E-03 0.965 8 13.21
MGAB 4.906 0.839 1069.481 0.038 3 9.11E-04 0.988 3 6.19
MHAE 4.082 -9.51E-03 2.0163  0.0305 7.25E-04 0.990 7 6.28
MHE 9.32E-05 134.324 1.781 0.1411 3.36E-03 0.956 7 16.55
MOE 9.198 —3.47E-02 2.769 0.060 5 1.44E-03 0.9815 9.85
R4 EHMRAAEMNIRELHKSEMERENHIUE
A B C D E F G RSS SE R? MRE/%
1 85244 -81.132 29259 -0.3206 02692 -0.0719 4.657 9.1228 0.2401 0.9961 2.81
2 84678 -86.159 29.798 -0.4637 05117 -0.1677 5.991 94836 0.2496 0.9945 2.54
3 87958 -87.978 34493 -0.4146 03472 -00876 335 150178 0.3952 09934  4.49
4 85203 -75.876 23737 -05859 0.5299 -0.1115 4.213 11.0815 0.2916 0.9951 3.54
5 75357 -69.332 23442 -0.5245 04614 -0.1117 4.147 10.8307 0.2851 0.9936 311
5 1 2 3
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#5 DRESMASEMFELUSHEEVRITSHTHHLR

RSS SE R? MRE/%
M=f(rh, t) MCPE 95.605 2 2.276 3 0.953 2 12.868 5
MGAB 17.750 6 0.422 6 0.990 8 3.974 2
MHAE 40.4535 0.963 2 0.9799 6.454 3
MHE 91.236 6 21723 0.954 8 13.384 6
MOE 33.076 6 0.787 5 0.9835 6.670 4
Polymail 11.107 3 0.292 3 0.9945 3.208 1
rh=f(M, 1) MCPE 0.1080 2.57E-03 0.966 9 13.170 4
MGAB 0.038 3 9.13E-04 0.988 2 6.246 1
MHAE 0.032 2 7.68E-04 0.990 1 6.916 2
MHE 0.1418 3.38E-03 0.956 5 16.408 5
MOE 0.0615 1.46E-03 0.9811 10.192 3
*6 DHRELWMKIBMZERELAERY
A B C D E F G R? MRE/%
M=f(rh,t)  Polymail  83.724 -80.181 28199 -0.4608 04228 -0.1099  4.465 0.996 1 2.95
MGAB 5.202 0.862  2127.622 0.9935 353
MHAE 4725  —6.48E-04 2.259 0.982 3 5.89
MCPE  493.0490 109.849 0.163 0.955 2 12.53
rh=f(M,t)  MGAB 5,536 0.834 1328423 0.992 4 5.61
MHAE 4452  _8.71E-03 2.079 0.994 2 5.47
MCPE  807.136 125.157 0.213 0.970 2 12.72
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