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Abstract: In order to understand the relationship among the water activity, moisture content, glass transition temperature and storage
temperature of sandwich seaweed during storage, the adsorption isotherm and glass transition curves of sandwich seaweed were studied and
fitted with a mathematical model. The absolute safe moisture content and critical moisture content of sandwich seaweed, and the thermodynamic
properties, were discussed. The results showed that the GAB model could better reflect the moisture adsorption characteristics of the sandwich
seaweed, and the absolute safe moisture contents of the sandwich seaweed at 20, 30 and 40 ‘Cwere 5.19%, 4.69% and 3.72%, respectively,
which could be used as the basis for predicting the optimal moisture content during the processing and storage of sandwich seaweed; In the same
way, the critical moisture contents at 20, 30 and 40 ‘Cwere 0.98, 0.84 and 0.71 g/g, respectively, which could be used as a basis for assessing the
storage stability. When the equilibrium moisture content of the sandwich seaweed was higher than 0.08%, the binding energy of water and the
substance was small, and water loss occurred easily. The water adsorption process of sandwich seaweed had an isothermal rate of 0.62 K and a
Gibbs free energy of 2.61 kJ/mol, which was an entropy-driven spontaneous endothermic process. Comprehensive analysis showed that as the
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temperature decreased, the safe moisture content of the sandwich seaweed increased, and the vitrified structure was easy to collapse, which

Modern Food Science and Technology 2021, Vol.37, No.11

provided certain significant reference for its processing technology and dry product storage. The research results can provide a scientific basis

for the sandwich seaweed industry.
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Table 1 Water activity of sulfuric acid solution with different

volume fraction and temperature

B/ C
FRERIRAR 50 %
30 40
5 0.98 0.98 0.98
20 0.88 0.88 0.88
30 0.75 0.76 0.76
40 0.56 0.57 0.59
50 0.34 0.36 0.38
60 0.16 0.17 0.18
70 0.04 0.05 0.06
80 0.01 0.01 0.01
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Table 2 Mathematical models for fitting experimental data
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Table 3 Related parameters and evaluation indicators of the
mathematical model

ARA A% 20T 30C 40°C
Xo 0.02 0.01 0.01
C 0.77 0.73 0.99
Mod-BET R’ 093 089 086
SSE 0.03 0.02 0.02
RMSE  0.08 0.07 0.06
A 0.07 0.06 0.04
B 1.65 1.77 1.81
Oswin R’ 099 097 096
SSE 0.01 0.01 0.00
RMSE  0.03 0.03 0.03
Xo 0.36 0.23 0.20
C 0.07 0.11 0.10
K 0.87 0.86 0.84

R? 0.9999  0.9994  0.9967
SSE 0.00 0.00 0.00
RMSE  0.00 0.01 0.01
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Fig.2 Fitting curve of GAB model of sandwich seaweed at 20,
30 and 40 C
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Table 4 Glass transition temperature of sandwich seaweed
under different conditions

BESC  FREAKFE(ge) KaEE  TgT

0.02 0.40 170.03
0.05 0.60 160.08
20 0.16 0.80 119.94
0.88 1.00 37.12
0.02 0.40 172.03
0.05 0.60 163.66
% 0.13 0.80 123.01
0.61 1.00 54.06
0.01 0.40 173.55
0.04 0.60 164.29
40
0.10 0.80 130.40
0.43 1.00 66.06

&5 FLVEE Gordon-Tay lor IREMWIARERBURINETTIE
Table S Gordon-Taylor model fitting determination coefficient

and fitting equation of sandwich seaweed

P 20 C 30°C 40 C
X, 51.96 30.79 18.13
tes 170.90 175.00 175.60
k 48.56 34.29 23.96
R’ 0.98 0.97 0.98

SSE 173.50 222.80 111.40

RMSE 13.17 14.93 10.55

KH Gordon-Taylor J7FEXANFHREE T HIJ& 00
EFE A AR IR AR AT AR M, R S
A%, Gordon-Taylor 7 FE& HIAHE R EL (R 4351
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