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Study on the kineticmodel of adsorption patulin in pear juice by
macroporous resin
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ABSTRACT: Objective To establish the kinetic model of adsorption patulin in pear juice by macroporous resin.
Methods XDA-600 macroporous resin was used as adsorbent to adsorb patulin in pear juice, and the adsorption
isotherms and adsorption thermodynamics and kinetics were analyzed. Results When the temperature was 25 °C,
XDA-600 macroporous resin had good adsorption effect on patulin in pear juice. The adsorption thermodynamic
model showed that macroporous resin adsorbed patulin in pear juice in accordance with Freundlich isotherm
(>0.90), and the adsorption of patulin in pear juice by XDA-600 macroporous resin was more in line with the
quasi-secondary rate equation. Conclusion XDA-600 macroporous resin is suitable for the adsorption of patulin in
pear juice.
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Fig.l1 High performance liquid chromatogram of patulin in pear juice before and after adsorption by macroporous resin
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Fig.2 Adsorption of patulin in standard pear juice by macroporous
resin at different temperatures (n=3)
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Table 1 Linear regression equation and related parameters of 2 kinds of adsorption isotherm models

Langmuir 57! Freundlich #7
e R SEL HRSE
oC [l )y a4y
qm Ky r n K; ”
4 S _ 0.905
20 o 3180.1 p +1.4499 2333.4 1.0 0.8995 Inq.=0.6732C.+8.8544 0.8193 7178.53 6
¢ €
4 _ 4 _ 0.975
25 p 7283446, 7.8726 33334 0.0003 0.9736 Inq.=1.2206C.+8.87885 1.4874 7005.14 4
€ €
a4_ 4 _ 0.946
30 p 73080-16, +1.9359 2000 1.67 0.9256 Inq.~1.4882C.+9.407 0.6720 12173.3 1
€ €
2 XDA-600 BRAEIRMI BRI T EhBESRNRNESH
Table 2 Thermodynamic parameters of patulin adsorbed by XDA-600 resin in pear juice
A B BEZE 1k AG/(kJ/mol) i 78 AS/(T/(mol-K))
e BRI AWE Co/(ug/mL) %578 A H/(kJ/mol)
20°C 25°C 30°C 20 °C 25°C 30 °C
3 17.577 66.80 71.35 63.59
5 12.065 47.99 52.85 45.40
8 6.435 28.77 33.95 26.82
-1.995 -3.685 -1.7
10 7.103 31.05 36.20 29.02
12 12.194 48.43 53.29 45.82
15 9.357 38.74 43.77 36.46
2952 W GO R 7 BT — YRR R 7, 58K
S 2950 SER AT . I, XDA-600 B RFLA S X B s
2 _— M B B 2R A I B S e SN AT v s AT AR
i
2 2948} N NI
X 4 L5t
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F [
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2042 . . . . . . . 2953.272 g/L, [RIFTZEMZEASR]R 18 h B RALM it HAT
0 5 10 15 20 25 30 35

W BB T /b

B3 PR X BT e s 7 3R IS BT 2K (n=3)

Fig.3 Static adsorption curve of patulin in pear juice by resin (n=3)
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Table 3 Fitting equation of dynamic model and related parameters

RIS T I e
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