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Adsorption Thermodynamics and Kinetics of Patulin Separation from
Apple Juice Using Adsorbent Resin

Gao Zhenpeng Zhang Dan Liu Rui  Yuan Yahong Yue Tianli
(College of Food Science and Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; China is the biggest apple juice producer in the world. High content of patulin in apple juice
can cause severe food safety problem. Adsorbent resins have been applied to apple juice treatment to
remove patulin due to their high adsorption abilities. However, the adsorption thermodynamics and
kinetics studies of patulin separation from apple juice using adsorbent resin are still limited. The
adsorption characteristics of patulin in apple juice were investigated using LSA —800B resin, with the aim
to reduce the content of patulin and improve apple juice security. Results showed that the adsorption
ability (g,) of the LSA —800B resin decreased with the increase of temperature. The Freundlich isotherm
was found to describe the adsorption equilibrium satisfactorily ( R >0.97). Thermodynamic parameters
including the changes of free energy (AG), enthalpy (AH), and entropy ( AS) were evaluated at 30,
40 and 50°C. The result of free energy change (AG <0) demonstrated that it’ s a spontaneous adsorption
process and involved physical adsorption. The enthalpy change AH <0 indicated that the adsorption was
exothermal in nature. The kinetic data was best described by the pseudo first-order model. The Weber —
Morris model showed that the adsorption mechanism was not limited solely by intra-particle diffusion. It is
proposed that the result of this theoretical study of patulin adsorption of apple juice using LSA —800 resin
can be a basis for industry control of patulin in the producing of apple juice.

Key words: Apple juice Patulin Macroporous adsorption resin  Kinetics Thermodynamics
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Tab.1 Regression equation and model parameters of Langmuir, Freundlich and Temkin at different temperatures
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q, = %1[][{, + %lnC” 40 q, =1.9326InC, -3.7145 1346. 52 0.76 0.951
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Tab.2 Thermodynamic parameters for patulin adsorption onto LSA —800B resin
q. AH AG/(kJ+mol ") AS/(J-(mol-K) ")
/(pg L) /(kJ-mol =) 303 K 313 K 323 K 303 K 313 K 323 K

20 —-16.336 -44.27 -42.49 —-40.42
40 -22.042 -63.10 -60.72 -58.09
60 —-29.870 -2.922 -3.037 -3.279 —-88.94 -85.73 -82.33
80 —-25.089 -73.16 -70. 45 -67.52
100 —-10. 643 -25.48 -24.30 -22.80
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Fig.5 Isosteric enthalpy changes of adsorption

for patulin onto LSA —800B resin
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Tab.3 Kinetic parameters for patulin adsorption onto LSA —800B resin
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