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Kinetics Study of Ultrasonic Degradation of Patulin in Apple Juice

Gao Zhenpeng Liu Rui Zhang Deju  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 concentrate producer in the world, while some security
problems, especially patulin still occur in apple juice concentrate industry. These problems are obstacle
to produce high quality apple juice concentrate in China. In order to reduce the content of patulin and
improve the safety of apple juice, the kinetics of ultrasonic degradation of patulin in apple juice was
studied. The pseudo-first order kinetics models were established to investigate the effect of ultrasonic
power, frequency and temperature on the degradation of patulin. The results showed that the ultrasonic
power was coincided with the pseudo-first order kinetics models in patulin degradation process. The
biggest degradation rate was obtained at a power of 490 W. The power degradation constant k, value
increased with the enhancing power. The power degradation constant k, and the ultrasonic power P was
k,=6x10"°P -0.0117. The ultrasonic frequencies were consitent with the pseudo-first order kinetics
models in patulin degradation process. The results indicated that 45 kHz was the optimal frequency. The
frequencies degradation constant k, and the ultrasonic frequencies f was k, = -8 x 10 400111 9f -
2.512 6. The temperature was coincided with the pseudo-first order kinetics models in patulin degradation
process. The results suggested that 30°C was the optimal temperature. The temperature degradation
constant k, and the temperature T was k, = —1 x 10 *7> +0.006 1T —0.076 9. The study of patulin
degradation kinetics will resolve the pollution problem of patulin and provide the theoretical basis for
industry controlling of patulin in the producing of cloudy apple juice and apple jam.
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Fig. 1  Effect of different powers on ultrasonic

degradation of patulin in apple juice
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Fig.2 Kinetics of different ultrasonic powers on patulin

degradation in apple juice

HIE 2 AT, In (ep/e) 5 0 B R 2L
F Ul W P I Rk R R S R R A B R AT S
h— BN Eh SR (R >0.95) , iR (6)
A7) AT UG B 2R v B 2 R AE AR A e R
F M T B W fif R Bk P RE R 0 RN E R
R, 31 fis,

®1 ARBEEDETRESZBREIU—%

HHFEERSY
Tab.1 Degradation parameters of Kinetics models

( pseudo-first order) under different ultrasonic powers

R/ W kp/min ™! R? tL/min
280 0. 005 2 0.9525 133.3
350 0.0123 0.963 1 56. 4
420 0.0152 0.976 3 45.6
490 0.0192 0.968 1 36.1
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Fig.3 Effect of different frequencies on ultrasonic

degradation of patulin in apple juice
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Fig. 4 Kinetics of different ultrasonic frequencies on

patulin degradation in apple juice
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Tab.2 Degradation parameters of Kinetics models

( pseudo-first order) under different ultrasonic frequencies

%/ kHz k;/min ~! R? 1/ min
28 0.016 8 0.9813 41.26
45 0.0203 0.964 0 34.15
100 0.0151 0.9821 45.90
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Fig.5 Effect of different temperatures on ultrasonic

degradation of patulin in apple juice
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Fig.6  Kinetics of different temperatures on patulin

degradation in apple juice
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Tab.3 Degradation parameters of Kinetics models

( pseudo-first order) under different temperatures

iR/ C ky/min -! R? t% min
20 0. 006 1 0.978 7 113. 63
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40 0.0123 0.9555 56. 35
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