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Optimization of the preparation of phosphorylated trehalose and
its activity evaluation

ZHANG Xiao-Li, QI Xue-Er, YAO Hui, MAO Jun-Long, ZHANG Bin"

(College of Food and Medicine, Zhejiang Ocean University, Zhoushan 316022, China)

ABSTRACT: Objective To explore the optimum process parameters for the preparation of phosphorylated
trehalose, and with frozen south Litopenaeus vannamei as the object to evaluate the effect of phosphorylated trehalose
on the water retention characteristics of frozen shrimp. Methods Phosphorylation conditions were optimized by
single factor experiments and orthogonal experiments to evaluate the thawing loss rate of Litopenaeus vannamei by
investigating the ratio of phosphorylation reagent, trehalose ratio, temperature and reaction time to the retention of
phosphorylated trehalose. The phosphorus content was determined by molybdenum blue colorimetric method and the
structure analysis was characterized by infrared spectroscopy. Results The optimal phosphorylation conditions were
as follow: phosphoric acid ratio of 6:1, a trehalose concentration of 6%, a temperature of 90 “C, and a time of 7 h.
The effect of phosphorylation conditions on the thawing loss rate of frozen Litopenaeus vannamei was phosphate
ratio=trehalose concentration=temperature>time. Conclusion Under such conditions, the thawed loss rate of shrimp
treated with trehalose phosphate is lower than that of pure trehalose treatment, and the phosphate root content in
phosphorylated trehalose is 11.68%. The study can provide research direction for the production and development of

low sugar and low phosphorus cryoprotective agents.
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