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Effect of Casein on Whey Protein Concentrate Self-assembling
to Form Nano-fibril Polymers

XU Honghua WANG Xin JU Tingting MA Caihong GUAN Chen
(College of Food Science, Northeast Agricultural University, Harbin 150030, China)

Abstract: Proteins can self-assemble to form nano-fiber polymers under unconventional conditions. This
kind of polymer structure given protein monomers and their conventional polymerization formed with high-
level functional properties, but this self-assembly process was easily interfered by other proteins and
destroyed the assembly and polymerization mode. The interaction of two main protein components in milk
was explored, and the effect of casein (CN) on the self-assembly of whey protein concentrate ( WPC) to
form fibril polymers was studied, and the degree of interference of WPC by CN at different stages of self-
assembly was analyzed. The results showed that incorporation of CN at different stages of fibril formation
determined the structure and shape of the hybrid copolymer. The earlier CN was added, the more obvious
the inhibitory effect on the fibril formation was. With the increase of CN concentration, the mixing time
point of CN for the formation of fibril polymer was delated. Among them, the surface hydrophobic
interaction and the formation of disulfide bonds promoted the polymerization of CN and WPC, which
weakened the interaction between WPC itself, and then inhibited the self-assembly of WPC fibrils. This
inhibition was particularly obvious when CN was mixed in the initial stage of fibril formation. The
polymerization rate constant k and the polymerization ability of WPC and CN were increased and the
polymerization between WPC was weakened. The formation of WPC fibril polymer was destroyed by the
interference of CN. The results indicated that cow’s milk protein cannot form nano-fibril polymers due to
the effect of CN in cow’s milk, but the casein in cow’s milk was removed, and mixed in the middle and
late stages of WPC self-assembly polymerization did not affect the formation of nano-fibril polymer
structure.
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Fig.5 Changes in surface hydrophobicity of aggregate solution by adding casein to WPC at different periods of heat-induced WPC
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Tab.2 Percentage of aggregated WPC per hour of aggregate WPC %
JEA CN T[] /h
e N 2 3 4 5 6 7 8 9 10
2.0 0 33. 803 43.057 11.767 5. 681 2. 648 1.981 0.756 0. 256 0. 052 0. 001
2.0 2 - - 21.170 10. 434 3.617 2.983 1. 304 0.570 0.013 0. 003
2.0 5 - - - - - 7.560 2.219 1. 870 0.015 0.015
2.0 9 - - - - - - - - - 0.770
6.5 0 94.230 4. 206 0. 894 0.537 0.013 0.051 0 0.070 0 0
2.0% WPC 15.947 36. 640 25. 861 10. 344 5.172 2.586 1.724 1.724 0. 002 0
WPC + WPC 18.244 37.059 27.773 11. 116 2.307 1.223 1.232 1. 040 0. 007 0
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