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Abstract ; The adsorption isotherms of dried products of Benincasa hispida at six temperatures (10 °C ,20 °C,
30 C, 40 C, 50 °C and 60 °C ) over a range of water activities from 0. 109 to 0. 982 were determined based
on the adsorption theory. The experimental data of dried products of Benincasa hispida were fitted by seven
models. The optimal model used to describe the adsorption isotherms of dried products of Benincasa hispida
was determined by comparing the coefficient of determination (R*) , root mean square error (RMSE) and the
residual sum of squares (RSS). The net isosteric heat was determined from adsorption isotherms data of dried
products of Benincasa hispida at different temperatures. The results showed that the adsorption isotherms of
dried products of Benincasa hispida exhibited type Il sigmoid shape. At the same water activity, as the tem-
perature increased with the decrease of the equilibrium moisture content. The Peleg model was found to be the
best for describing the adsorption isotherms of the dried products of Benincasa hispida. The net isosteric heat of

adsorption decreased with the increase of equilibrium moisture constant, and approached to zero at high mois-

ture content (about 50% ).
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Table 1

Water activity of different saturated salt

solutions at different temperatures

Y
%%g?& 10°C 20 C
LiCl 0.113 0.113 0.113 0.112 0.111 0.109
CH,COOK 0.234 0.231 0.216 0.216 0.216 0.216
MgCl,  0.335 0.331 0.324 0.316 0.305 0.293
K,CO,  0.431 0.432 0.432 0.432 0.432 0.432
NaBr  0.628 0.591 0.560 0.532 0.509 0.507
CuCl,  0.680 0.680 0.670 0.670 0.670 0.670
NaCl  0.757 0.755 0.751 0.747 0.744 0.745
(NH,),S0, 0.821 0.813 0.806 0.799 0.762 0.792
KCI  0.868 0.851 0.836 0.823 0.812 0.803
KNO,  0.960 0.946 0.923 0.891 0.873 0.848
K,S0, 0.982 0.976 0.970 0.964 0.958 0.958

30C 40C 50°C 60 °C
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Fig. 1  Adsorption isotherms of dried products of Benincasa hispida at different temperatures
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Table 3  Fitting results of adsorption isotherms of the dried products of Benincasa hispida

i P 10 C 20 C 30 C 40 C 50 C 60 C
A 0.0303 0. 0388 0. 0429 0.0473 0. 0508 0. 0497
B -0.7172 -4.2310 —-10.9300 —11.6800 -12.4900 —-13.0900
BET R’ 0. 8458 0. 8558 0.7807 0.7978 0. 8044 0. 8266
RMSE 0.2750 0.2378 0.2230 0. 1958 0. 1708 0. 1591
SSE 0.9658 0.6222 0.5819 0.4218 0.3208 0.2784
A 0. 1491 0. 1357 0. 1422 0. 1396 0. 1382 0. 1288

B 0.9112 0.9194 0. 9035 0. 9008 0. 8975 0. 9061
GAB Cc 887.8000 538. 8000 52.6700 24.9300 17.2400 19.2100
R’ 0.9976 0.9984 0.9886 0.9945 0.9929 0.9952
RMSE 0.0194 0.0145 0.0327 0.0202 0.0212 0.0169
SSE 0.0041 0.0023 0.0117 0.0045 0.0049 0.0032
A 0. 0481 0. 0489 0.0451 0. 0443 0. 0439 0. 0426
B 2.3610 2.1410 2.1820 2.0860 2.0090 1.9570
Halsey R 0.9817 0.9904 0.9580 0.9704 0.9678 0.9766
RMSE 0. 0551 0.0364 0.0637 0.0479 0.0459 0.0382
SSE 0.0335 0.0146 0.0446 0.0253 0.0232 0.0160
A 2.7930 2. 8810 3.1020 3.2400 3.3450 3.3840
B 1.0540 0.9958 1.0720 1.0670 1.0590 1.0180
Henderson R 0.9852 0.9837 0.9673 0.9798 0.9796 0.9810
RMSE 0.0543 0.0529 0.0589 0.0422 0.0389 0.0377
SSE 0.0325 0.0308 0.0381 0.0196 0.0166 0.0156
A 0.3179 0. 2849 0. 2825 0.2649 0.2514 0. 2379
B 0.3865 0.4236 0.4112 0.4271 0. 4406 0.4533
Oswin R 0.9891 0.9953 0.9670 0.9812 0.9790 0.9860
RMSE 0.0418 0.0248 0. 0557 0.0375 0.0363 0.0288

SSE 0.0192 0. 0067 0.0341 0.0154 0.0146 0.0091
A 0. 0604 0. 0404 0. 0556 0. 0477 0. 0422 0. 0338
B 0.3332 0.3288 0.3015 0.2916 0.2840 0.2794
Smith R 0.9891 0.9833 0.9727 0.9847 0.9840 0.9826
RMSE 0.0415 0.4659 0.0505 0.0336 0.0316 0.0319
SSE 0.0189 0.0239 0.0281 0.0124 0.0110 0.0112
A 0. 4367 1. 1270 1. 0150 0.9391 0.9189 0.9318
B 1. 1420 0.4718 0. 3252 0.3193 0. 2469 0. 2465
c 0.5527 11.4100 7. 1500 6.8180 5.6180 6.0420
Peleg D 9.1530 0.7002 0.4199 0.4882 0.3537 0.3856
R 0.9954 0.9967 0.9934 0.9961 0.9980 0.9987
RMSE 0.0267 0.0209 0.0249 0.0169 0.0111 0.0089
SSE 0.0079 0.0048 0.0068 0.0032 0.0013 0. 0009
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Table 4 The comparison of adsorption isotherms model parameters of the dried products of Benincasa hispida

e GAB Peleg
A 6.0927% —7.098 x 10 *T +0. 1545 7.296T% =9.909 x 10 T + 1. 245
B —1.8557* - 1.446 x 10 ‘T +0. 9146 4.2777° =7.551 x 10 T +0. 5381
C 0.05669T* —6.873T +222.9 1.360 x 10 *7% —0. 18407 +11. 91
D 3.4957% —=7.348 x10 T +0. 6829
R 0.9948 0.9954
RMSE 0.02287 0.02158
SSE 0. 03453 0.03074
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calculated equilibrium moisture content values by

Peleg model for dried products of Benincasa hispida
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