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Ultrasonic-Assisted Enzymatic Extraction of Anthocyanins from Vitis amurensis Pomace and Its
Degradation Kinetics Analysis
MI Hao',GAO Yannan', LUO Zhehui', LIU Peng' *,SHAO Xinru?*
(1. School of Pharmacy and Health Sciences , Tonghua Normal University , Tonghua 134002, Jilin, China;
2. College of Public Health, Jilin Medical University, Jilin 132013, Jilin, China)

Abstract: Using Vitis amurensis pomace as raw material, single-factor and orthogonal experiments were con-
ducted to optimize the ultrasonic-assisted enzymatic extraction process of anthocyanins with anthocyanins yield
as the evaluation index. Meanwhile, the degradation kinetics of anthocyanins was analyzed , and the impacts of
different temperatures and light conditions on anthocyanin retention rate were investigated. The results indi-
cated that the optimal parameters for ultrasonic-assisted enzymatic extraction were determined as follows : pec-
tinase dosage of 4.5 g, liquid-solid ratio of 20: 1 (mL/g) , enzymatic hydrolysis temperature of 40 °C and ultra-
sonic power of 200 W. Under these conditions , the anthocyanin yield reached (2.071 5+0.325 0) mg/g. Antho-
cyanin degradation conformed to the second-order kinetic model under indoor dark environment, while fitting
the first-order kinetic model under indoor natural light. For thermal degradation, anthocyanins followed the
second-order kinetic model at 40, 50 °C and 70 °C, the first-order kinetic model at 60 °C, and the zero-order
kinetic model at 80 °C. The under indoor dark conditions was higher than that under indoor natural light stabil-
ity of anthocyanin. Within the temperature range of 40—-80 “C, elevated temperature accelerated the degradation
rate constant and shortened the half - life of anthocyanins, with the activation energy calculated to be
118.104 9 kJ/mol.
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Fig.1 Effect of pectinase dosage on anthocyanin yield
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Fig.2 Effect of liquid-solid ratio on anthocyanin yield
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Fig.3 Effect of enzymatic hydrolysis temperature on anthocyanin

yield
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Fig.4 Effect of ultrasonic power on anthocyanin yield
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Table 2 Results of orthogonal experiment

1 1 1 1 1 1.3597
2 1 2 2 2 1.5747
3 1 3 3 3 1.603 1
4 2 1 3 2 1.3125
5 2 2 1 3 1.6877
6 2 3 2 1 1.624 0
7 3 1 2 3 1.2750
8 3 2 3 1 1.809 1
9 3 3 1 2 1.840 4
k, 4.5375 3.9472 4.887 8 4.792 8
k, 4.624 2 5.0715 44737 4.727 6
ks 4.924 5 5.067 5 472417 4.565 8
R 0.3870 1.124 3 0.414 1 0.2270
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Fig.5 Effect of different lighting conditions on anthocyanin

retention rate
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Table 3 Kinetic parameters of anthocyanin degradation under

different light conditions
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Fig.6 Effect of different temperatures on anthocyanin retention

rate
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Table 4 Kinetic parameters of anthocyanin degradation under different temperatures
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