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Table 1 - The mathematical models used

&y aslee Jke rb’
4 X, = CKM 4, (GAB) &
(- K ) - Ka, +Cka ) '
4 X,=4-Bln(l-a, (SMITH) Coroens!
8 a, =1-exp (_ AXEB) (HENDERSON) { gou y k2
B
4 X, = A[] @ j (OSWIN) (5!
- a w
B
4 Y =4 (HALSEY) _Jls
¢ Ina,
ABa DEa 7
X, = 2w 40, 42w D'ARCY-WATT) &l f
8 ¢ 1+ Ada " 1 - Da ¢ Y e

w w

ealaal! 390 6\.&;3.\.0 J\f.))‘ 6\#&\.& -Y J‘gu\’

Table 2 - The evaluation indexes of the models used in research
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Table 3 - Equilibrium moisture content and water activity of saturated salt solution in different temperatures

sl o _ Los sl o _ Lo
& . 39k T el : o . s 9b T el :
(@A) o) ) o)
4.11 0.1095 6.51 0.1128
5.75 0.1747 6.92 0.2256
8.06 0.2926 10.51 0.3244
12.11 0.4211 13.21 0.4396
12.13 0.4725 60 17.40 0.5253
27.23 0.6735 36.29 0.7314 30
38.45 0.7473 46.26 0.7524
41.72 0.8025 55.02 0.8362
1.11 0.1075 4.81 0.1121
4.47 0.1620 6.65 0.2060
5.75 0.2777 9.47 0.3160
8.61 0.4158 13.14 0.4330
70 40
9.61 0.4580 15.31 0.5059
22.91 0.6604 34.47 0.7100
34.29 0.7457 42.74 0.7506
37.67 0.7949 47.55 0.8233
0.97 0.1051 4.56 0.1110
3.94 0.1509 6.30 0.1892
5.04 0.2605 8.88 0.3054
8.09 0.4109 13.00 0.4268
80 50
8.71 0.4447 14.52 0.4884
91.22 0.6522 32.15 0.6904
31.49 0.7443 41.57 0.7489
36.62 0.7890 44.72 0.8120
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Fig. 2. Effect of temperature on equilibrium moisture for Thompson seedless raisins from 30 to 80 °C
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Table 4 - Coefficients of modified models in experimental data

X Ruse P R’ MuorE KorD C B A “ Jube
©C)
10.91 2.61 13.18 0.9750 17.651 0.884 1.727 - - 30
8.52 2.31 10.81 0.9721 14.331 0.910 2.408 - - 40
7.33 2.14 10.69 0.9802 13.880 0915 2.514 - - 50 _
4.90 175 10.61 0.9844 12,617  0.931 2.337 - - 60 aad
3.37 145 19.16 0.9880 11935  0.941 1.569 - - 70
1.56 0.99 14.37 0.9940 9.786 0.988 1.491 - - 80
12.62 3.08 175 0.9703 - - - 30.780  -1.422 30
7.24 2.33 155 0.9788 - - - 28.697  -1.050 40
6.04 2.13 15.0 0.9804 - - - 28.021  -0.809 50
5.75 2.07 16.7 0.9781 - - - 26.340  -0.919 60 Copons
5.34 2.00 28.3 0.9772 - - - 25209  -2.721 70
6.23 2.16 33.1 0.9703 - - - 23.920  -2.692 80
9.78 2.71 16.96 0.9770 - - - 0.863  -0.056 30
6.21 2.16 14.12 0.9818 - - - 0.902  -0.051 40
5.28 1.99 13.50 0.9829 - - - 0914  -0.050 50
4.44 1.82 16.12 0.9832 - - - 0.880  -0.059 60 O g yon
2.61 1.40 14.12 0.9888 - - - 0.759  -0.098 70
2.21 1.29 14.69 0.9895 - - - 0712  -0.210 80
9.79 2.71 13.95 0.9769 - - - 0.549  25.174 30
6.87 227 12.56 0.9799 - - - 0502  25.451 40
5.75 2.08 12.55 0.9813 - - - 0498 25275 50 )
4.20 1.77 13.29 0.9840 - - - 0562  21.773 60 3!
2.81 145 18.23 0.9880 - - - 0.728  15.637 70
135 1.00 16.44 0.9935 - - - 0.839  12.810 80
13.18 3.14 11.10 0.9689 - - - 0.885  17.830 30
12.20 3.02 14.55 0.9643 - - - 0.883  17.011 40
10.24 2.77 14.09 0.9668 - - - 0.899  15.807 50
e
5.65 2.06 10.06 0.9784 - - - 0.948  12.125 60
4.81 1.90 33.38 0.9794 - - - 1.084 6945 70
1.64 1.11 27.22 0.9921 - - - 1.160  5.449 80
17.95 2.59 14.45 0.9798 49.037  0.802 -7.603 14.343  -0.870 30
10.75 2.00 14.14 0.9843 6.860 -0.519 -1.625  -34.847  -0.732 40
9.60 1.90 12.49 0.9844 14.553  -0.808 -4.472 -8.831  -0.794 50 ;
Sy o)
7.74 1.70 14.42 0.9852 10250  -0.829 -3.024  -10.176  -0.829 60
4.79 1.34 16.84 0.9899 9.753 0.890 0.630 -6.660  -0.888 70
2.70 1.00 17.19 0.9936 6.191 1.016 4.691 3127 -0.927 80
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Model: xe=a*b*aw/(1+a*aw)+c*aw+d*e*aw/(1-d*aw)
y=(-0.8707044)*(14.3429)"x/(1+(-0.8707044)*X)+(-7.6037)*x+(0.803411)*(49.03693)
*x/(1-(0.803411)*x)
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Model: xe=a*b*aw/(1+a*aw)+c*aw+d*e*aw/(1-d*aw)
y=(-0.7309684)*(-34.84763)*x/(1+(-0.7309684)*x)+(-1.62502)*x+(-0.519654)*(6.860
303)*x/(1-(-0.519654)*x)
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Model: xe=a*b*aw/(1+a*aw)+c*aw+d*e*aw/(1-d*aw)
y=(-0.7948806)*(-8.430976)*x/(1+(-0.7948806)*x)+(4.471314)*x+(0.80915)*(14.5522
)*x/(1-(0.80915)*x)
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Fig. 3. The Arcy-Watt equations fitted to the experimental data in 30, 40 and 50 °C
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Model: xe=a*b*aw/(1+a*aw)+c*aw+d*e*aw/(1-d*aw)
y=(-0.8294204)*(-10.17576)*x/(1+(-0.8294204)*x)+(3.0244)*x+(0.8294205)*(10.2696
)*x/(1-(0.8294205)*x)
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Model: xe=a*b*aw/(1+a*aw)+c*aw+d*e*aw/(1-d*aw)
y=(-0.8886514)*(-6.66194)*x/(1+(-0.8886514)*x)+(-0.63034)*x+(0.890634)*(9.75329
y*x/(1-(0.890634)*x)
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Fig. 4. The Arcy-Watt equations fitted to the experimental data in 60 and 70 °C

Model: xe=c*k*mm*aw/((1-k*aw)*(1-k*aw+c*k*aw))
y=(1.490696)*(0.988425)*(9.785854)*x/((1-(0.988425)*x)*(1-(0.988425)*x+(1.49069
6)*(0.988425)*x))
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Fig. 5. The Gab equations fitted to the experimental data in 80 °C
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Fig. 6 . Quantities of binding energy in different moisture content for Thompson seedless raisins
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Estimation of Moisture Sorption Isotherms for Thompson Seedless Raisins

M. Gholami *, M. Rashidi ~ and B. Beheshti ~

Abstract

Moisture sorption isotherms are useful in food dehydration, storage and packaging.
Because of the complex food composition, experimental measurements are necessary for
prediction of the isotherms. Moisture sorption isotherms of Thompson seedless raisins were
determined at 30, 40, 50, 60, 70 and 80, using the standard static gravimetric method
developed by the European cooperation project COST 90. GAB, Smith, Oswin, Halsey,
Henderson and Arcy-Watt equations were fitted to the experimental data. The experimental
data were fitted well with D’Arcy-Watt equation at 30 to 70 and with GAB equation at 80°C. The

Isosteric heat of sorption was determined (4.79) kj/mol.
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