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Ultrasound-Promoted Dextran-Casein Phosphopeptide Grafting
and Its Application in Calcium Delivery

XIU Yu, JIN Haowen, WANG Zibing, ZHANG Caoyaxin, NING Xin, LI Shuhong
(College of Food Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: In order to further improve the application of protein and polysaccharide copolymers as calcium delivery
systems, in this study we used ultrasound to promote the grafting process between dextran and casein phosphopeptide (CPP)
and construct dextran-casein phosphopeptide-calcium ion (referred to as dextran-CPP-Ca®") nutrient delivery system. The
system was further characterized by Fourier transform infrared spectroscopy (FTIR) , scanning electron microscopy (SEM)
and other methods with an intended purpose to explore its sustained-release properties in simulated gastrointestinal digestion.
The results showed that ultrasonic treatment increased the number of binding sites between CPP and dextran. Compared with
the water bath group, the reaction time of the copolymer was reduced by 2.5 h when the grafting rate was about 50.00% .
Moreover, after 4 h of reaction, the grafting rate of the 250 W ultrasonic treatment group was increased by 19.67% compared
with the water bath group, and the calcium ion release rates of dextran-CPP-Ca®" in the artificial gastric juice and artificial
small intestinal juice digestion stage were 64.48% and 89.62% , respectively, with good sustained release effect. Therefore,
the research results has provided a basis for promoting the application of dextran-CPP grafting reaction and delivery system.
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Fig. 1 Effects of ultrasonic treatment on grafting rates
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