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Optimization of Ultrasonic—Assisted Enzyme Extraction of
Polyphenols from Burdock and Its Antioxidant Activity Evaluation

MA Yanhong', MENG Yong*, CUI Jin', ZHANG Hongzhi', CAQO Peijie', MENG Chao®
(1. Institute of Agro-Product Processing, Jiangsu Academy of Agricultural Sciences,Nanjing 210014, China;2. Xuzhou
Shiyuan Food Co. Ltd., Xuzhou 221723, China)

Abstract: Optimization of the experimental conditions for extracting polyphenols from burdock by
ultrasonic-assisted enzymatic hydrolysis method and evaluation of the antioxidant activities were
performed. On the basis of single factor experiment,the extraction conditions of polyphenols was
optimized using response surface methodology. Antioxidant capacity was determined by DPPH
radical scavenging capacities,superoxide anion scavenging capacities as well as hydroxyl radical
scavenging capacities. Results showed that the optimum extraction parameiers were as follows:
ethanol concentration 45% ,solid to liquid ratio 1:20 (g/mL),ultrasonic time 6 min,cellulase
concentration 1.25 mg/mL,reaction time 80 min,reaction temperature 50°C. The extraction rate of
polyphenols(41.33 mg/g) increased by 39.30% and 25.13% compared to treatment with ultrasonic or
cellulose individually under optimal conditions. The polyphenols derived from burdock displyed
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strong antioxidant activity,and the antioxidant capacity of polyphenol has a dose effect on its mass

concentration within a certain concentration range. Under the concentration of 0.5 mg/mL , the radical

scavenging rate on DPPH was 55.66% which is close to that of Vitamin C with the same

concentration.

Keywords: Burdock (A rctium lappa L.) ,polyphenols, ultrasonic , cellulose, response surface

methodology, antioxidant activity
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Table 1 Factors and levels of Box—Behnken experimental design
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% 2 Box-Behnken LBt R&E R

Table 2 Box—Behnken experimental design and results

A: 2B | B 2F4E K

1:13 [Py C;‘E@fﬁ?lﬂa‘ A EY
5 (mg/mL) [E]/min (mglg)

1 40 0.5 75 50 35.684 9

2 40 1 90 50 40.045 3

3 50 1 75 50 40.873 6
4 50 1.5 75 55 39.752 8

5 50 1 60 55 37.892 5

6 50 1.5 60 50 38.247 2
7 50 1 75 50 41.118 9
8 60 1.5 75 50 39.120 6
9 50 0.5 75 55 35.819 8
10 60 1 90 50 37.447 2
11 50 1 60 45 39.917 0
12 60 1 75 55 41.035 8
13 50 1 75 50 41.1962

14 40 1 75 55 39.517 0
15 50 0.5 75 45 37.018 9
16 50 0.5 60 50 36.318 9
17 50 1.5 90 50 39.858 5

18 40 1 75 45 40.364 2
19 50 1.5 75 45 38.957 5

20 40 1 60 50 39.169 8
21 60 1 75 45 37.373 2
22 60 1 60 50 41.105 7
23 40 1.5 75 50 40.377 4
24 50 1 90 45 36.752 8
25 60 0.5 75 50 36.537 7
26 50 1 75 50 41.652 6
27 50 0.5 90 50 33.952 8
28 50 1 90 55 39.828 3
29 50 1 75 50 41.222 6
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