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Tab.2 Glass transition temperature of PS and PS — MD

containing un-freezeable water

Fedh WIEGKE N a, ry/s¢ T,/C T,/%T

g It
2.81 0.07 -4.30 -4.25 -4.17
5.60 0.11 -14.59 -14.50 -14.43
6.79 0.23 -23.66 -23.63 -23.48
PS 8.53 0.33 -33.66 -33.62 -33.58
9.93 0. 44 -42.60 -42.52 -42.48
12.72 0.53 -51.89 -51.86 -51.77
14.95 0.62 -57.70 -57.67 -57.56
21.96 0.75 -60.96 -60.92 -60.88
2.11 0.07 1.25 1.32 1.38
5.92 0.11 -8.61 -8.57 -8.53
6.83 0.23 -15.82 -15.75 -15.70
PS— MD 8.06 0.33 -25.90 -25.86 -25.89
9.56 0.44 -36.64 -36.56 -36.50
11.61 0.53 -43.37 -43.32 -43.36
14. 66 0. 62 -49.66 -49.63 -49.58
19.72 0.75 -51.49 -51.41 -51.39
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Tab.3 Parameters of Gordon — Taylor model

fitted to experimental data
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Fig.3 Typical DSC thermograms for YP — MD containing
freezeable water (a, =0.90)
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Tab.4 Glass transition temperature and freezing point

of PS and PS — MD containing freezeable water

o b . T,/ Ty’ 7,/ T,/
IKH/ % C C C C
20.75 0.840 -62.42 -63.38 -62.33 -22.02
36.45 0.900 -64.70 —64.62 -64.51 —19.70

pPS 54.91 0.945 -57.98 -57.84 -57.72 -2.81
60.07 0.963 -61.44 -61.37 -61.29 -1.44
69.85 0.975 -62.91 -62.70 -62.55 -0.30
26.89 0.840 -54.30 -54.16 -54.13 -16.11
33.82  0.900 -56.41 -56.34 -56.28 -13.45

PS—MD 55.42 0.962 -57.44 -57.25 -57.17 -2.83
59.94 0.970 -58.30 -58.12 -58.02 —1.84
68.48  0.980 -60.51 -60.43 -60.36 -0.07
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Glass Transition Temperature and State Diagram of
Freeze-dried Scallop Muscle

Shi Qilong Lin Wenwen Zhao Ya Han Aiqin
(School of Agriculiural Engineering and Food Science, Shandong University of Technology, Zibo 255049, China)

Abstract. Moisture adsorption isotherm of freeze-dried scallop, with and without maltodextrin addition
(mass fraction of 5% of total solids content), was determined at 25°C by the gravimetric method.
Differential scanning calorimetry was used to determine the glass transition temperature (7,) and freezing
point (T,) of samples equilibrated at various water activities. The state diagram was composed of the
glass transition line and freezing curve, which were fitted according to Gordon — Taylor equation and
Clausius — Clapeyron equation, respectively. The results showed that the adsorption behavior of scallop
displayed J type isotherms. The GAB model satisfactorily described the adsorption behavior of scallop.
The equilibrium moisture content in dry basis ( EMC) of scallop samples containing maltodextrin ( PS —
MD) and maltodextrin-free scallop ( PS) increased with increasing water activity (a,). EMC of PS—MD
at a given a, was lower than that of PS especially at a, higher than 0. 62. The monolayer moisture content
decreased with maltodextrin addition and the values were observed to be 0. 082 2 and 0. 071 6 g/g for PS
and PS =MD, respectively. T, decreased with increasing moisture content. T, decreased from —4.25%C
to —60.92°C as moisture content of PS increased from 2. 81% to 21.96% . T, decreased from 1.32°C to
—-51.41°C as moisture content of PS — MD increased from 2.11% to 19.72% . T, decreased with
increasing solid content. The state diagram yielded maximally-freeze-concentrated solutes at 76. 7% and
82.0% solids with the characteristic temperature of glass transition being —70.99°C and -54.58%C for
PS and PS — MD, respectively. The corresponding un-freezable water for PS and PS — MD were 23. 3%
and 18. 0% , respectively.

Key words: Scallop Maltodextrin  Moisture adsorption isotherm  Glass transition temperature State

diagram



