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Synthesisand Characteristics of Starch-AA-PULL
Semi-IPN Polymeric Material

ZHAO Fen, HU Fei’
( School of Food Science and Engineering, South China University of Technology, Guangzhou 510640, Guangdong,
China)

Abstract: Starch-acrylate-pullulan semi-interpenetrating network polymer (st-AA-PULL) was prepared by
two-step agueous solution microwave method using potato starch as basic skeleton, small molecule acrylic
acid (AA), structurally elastic straight pullulan (PULL) as raw materials, potassium persulfate as initiator,
N,N'-methylenebisacrylamide as cross-linking agent. FTIR, SEM, and BET were used to characterize the
resulting st-AA-PULL, and it's hydration characteristics were investigated. The results showed that the
equilibrium swelling rate of st-AA-PULL in distilled water was as high as 1333 g/g, and that in tap water
and physiological saline were 536 g/g and 126 g/g, respectively. The semi-interpenetrating network material
had better water retention compared with traditional polymeric materials, which retained nearly 30% of
moisture after standing at 60 °C for 90 min. The water absorption rate could still reach nearly 52% after the
repeated water absorption for five times. When the concentration of sodium chloride solution ranged from
0.02 to 0.10 mol/L, the salt tolerance of st-AA-PULL was also greatly improved. The equilibrium swelling
in 0.10 mol/L sodium chloride solution maintained at 130 g/g.

Key words: starch; pullulan; interpenetrating network; hydration characteristics
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