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Water Sorption Characteristics and Glass Transition Temperature of Freeze-Dried Cherry Tomatoes
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Abstract: Desorption and adsorption isotherms of freeze-dried cherry tomatoes were determined by gravimetric method at
water activities ranging from 0.11 to 0.90 at 25 C based on sorption theory. The glass transition temperatures at different
moisture contents were measured by differential scanning calorimetry (DSC) and fitted with the Gordon-Taylor equation.
Results indicated that the desorption and adsorption isotherms belonged to type III behavior and the hysteresis loop in the
water activity range of 0.23 to 0.76 was type H; according to the classification method proposed by the International Union
of Pure and Applied Chemistry (IUPAC). Both the GAB and Peleg models were suitable for fitting the moisture absorption
isotherm of freeze-dried cherry tomatoes. The glass transition temperature of freeze-dried cherry tomatoes significantly
decreased with increase in moisture content, and glass transition curve was well fitted with the Gordon-Taylor equation.
A comparison of product stability criteria based on the concepts of water activity and glass transition temperature revealed
that there was a considerable discrepancy in the temperature related to stability criteria predicted by the concepts of water
activity and glass transition.
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Fig.1  Adsorption and desorption isotherms of freeze-dried cherry
tomatoes showing hysteresis
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Table3 Model parameters and statistical coefficients for adsorption
and desorption isotherms of freeze-dried cherry tomatoes

ThE NEHE 4 B C D X K R SSE RMSE

Henderson 3331 1178 09814 00062 00246
Oswin 0262 0478 09835 00058 00268
et Peleg 0758 088 3141 0251 0993 00016 0.0098
Mod-BET 23483 0.091 09463 00327 00532
GAB 5.964 0.43 0843 09889 00035 00220
Henderson 3592 1340 09898 00023 00171
Oswin 0287 0434 09879 00039 00221
fE Peleg  0.609 0295 3256 0456 09909 00029 00234
Mod-BET 35172 0.092 09327 00601 00878
GAB 7.052 0.164 0809 09927 00024 00172
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freeze-dried cherry tomatoes for plasticized sample

7,=5042°C k=3.164
50w TUEME ‘
Gordon-Taylorfé

0F 5 )
R=09706
E SSE=199.9
=50 RMSE=4.997
juu
—100
—_ 150 1 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0

Vi A 7 K %
3 BTELRNBHEARTRESERSREZANXR

Fig.3  Relationship between glass transition temperature and water

content of freeze-dried cherry tomatoes
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