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ABSTRACT: The work aims to improve the effect of polysaccharide on protein food storage by exploring the affecting
mechanism of polysaccharide on protein structure with chitosan and casein as research objects. Fluorescence spectroscopy
and Fourier transform infrared spectroscopy were used to study the binding reaction between chitosan and casein under
different pH conditions, and the binding constant, number of binding sites and binding force were calculated by mathe-
matical equations. Under different pH conditions, chitosan quenched the fluorescence of casein, which belonged to static
quenching. The quenching constant reached the maximum value of 4.702x10° L/mol at pH=5.2, and the binding constant
reached the maximum value of 9.914x10° L/mol. Thermodynamic analysis showed that the spontaneous binding reaction
was an exothermic reaction, and the main binding driving force was electrostatic interaction. Synchronous fluorescence
spectroscopy and three-dimensional fluorescence spectroscopy indicated that the interaction of chitosan and casein could
change the spatial conformation of casein. Fourier transform infrared spectroscopy illustrated that the addition of chitosan
and the change of pH led to changes in the secondary structure of casein. The combination of chitosan and casein leads to
structural changes in casein, which provides some theoretical basis for protein-polysaccharide interactions and also pro-
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vides some experimental basis for the storage and development of dairy products based on protein-polysaccharide.
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Fig.1 Fluorescence spectra for the effect of pH on the interaction between chitosan on casein
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Tab.1 Constants for the interaction between chitosan and casein

pH BRE/K K /(10°L-mol™)  K/(L-mol"s™") R} K,/(10° L-mol™") R} n
298 3.692+0.047 3.692+0.047 0.995 4 3.778+0.085 0.968 0 1.398
7.4
310 4.072+0.055 4.072+0.055 0.997 5 3.280+0.135 0.984 7 1.352
298 4.503+0.063 4.503+0.063 0.998 5 2.965+0.046 0.993 1 0.9336
5.2
310 4.702+0.046 4.702+0.046 0.998 0 9.914+0.054 0.943 5 1.121
298 3.575+0.093 3.575+0.093 0.998 1 1.170+0.033 0.992 5 1.202
3.0
310 3.735+0.035 3.735+0.035 0.996 6 1.021+0.078 0.9759 1.175
x2 CSECAHREERHMHRNESH
Tab.2 Thermodynamic constants for interaction between chitosan and casein
pH 1§ T/K AG/(kJ-mol™") AH/(kJ-mol ") AS/(J-mol K"
298 -20.41+0.045
7.4 —9.047+£0.976 38.12+3.430
310 —20.66+0.224
298 —19.81+0.033
52 77.257+0.527 306.58+1.661
310 —23.72+0.012
298 —17.50+0.057
3.0 —8.828+0.526 29.48+1.671

310 —17.86+0.163
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Fig.2 Synchronous fluorescence spectra of interaction between chitosan and casein at 298 K
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Fig.3 Three-dimensional fluorescence spectra of interaction between chitosan and casein at 298 K
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Tab.4 Three-dimensional fluorescence characteristic parameters of casein and casein-chitosan

FE 1% a v & /nm AJ/nm B % b {37 & /nm Al/mm DGR
i 25 11 280/350 70 6 085 225/340 115 5662
pH=7.4 (CA-CS) 280/344 64 5809 228/340 112 4927
pH=5.2 (CA-CS) 280/345 65 5250 227/340 113 3386
pH=3.0 (CA-CS) 280/346 66 5674 229/340 111 4017
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