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Effect of Ultrasonic Treatment on Phenolic Acid Content and Antioxidant Capacity of Guanxi Pomelo Peel Extract
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Abstract: Ultrasound technology was applied to extract phenolic components from Guanxi pomelo peels. Effects of ultrasonic
treatment parameters including ultrasonic treatment time, ultrasonic treatment temperature and ultrasonic treatment power on
the content and antioxidant capacity of phenolic acids were explored. Totally 7 phenolic acids were determined by HPLC-PDA.
Folin-Ciocalteu method and ferric reducing antioxidant power (FRAP) assay were adopted to evaluate the antioxidant capacity
of the extracts obtained by ultrasonic treatment. The results showed that sinapic acid content was the highest in Guanxi pomelo
peels, and the contents of seven phenolic acids were increased with the increase of treatment time and temperature. However, the
contents of phenolic acids exhibited a decrease after ultrasonic treatment at 40 “C for 60 min. Ultrasonic treatment power
revealed a positive effect on the contents of phenolic acids. Furthermore, ultrasonic treatment parameters had significantly effect
on the content of total phenolic acids. A linear relationship was observed between Trolox-equivalent antioxidant capacity
(TEAC) value and the content of total phenolic acids after ultrasonic treatments with correlation coefficients of 0.8832 at 30 C,
0.8874 at 40 C (the length of treatment time varied from 10, 20, 30, 45 to 60 min at both temperature levels), and 0.9397 at four
ultrasonic power levels, respectively. Therefore, the antioxidant activity of Guanxi pomelo peel extract was correlated with the
content of total phenolic acids, and obviously improved by ultrasonic treatment.
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Table 1 Effect of ultrasonic treatment time and temperature on the content of total phenolic acids in extracts from Guanxi pomelo peels

AffE /R TR &5 5 /(ug/g)
min ¥ /C Wi X SR Rl B4R JFTIR JLAS R PRI R FHIR
10 30 2450 + 0.46 42.62 £0.32 46.78 £ 4.02 210.63 £ 6.62 15.32 + 0.32 39.90 + 0.24 62.44 + 0.43
40 20.05 + 0.23 41.61 £ 0.16 50.35 + 2.01 216.58 + 2.32 11.28 + 0.06 39.86 £+ 0.22 60.91 £+ 0.49
20 30 27.96 + 2.37 43.43 £2.82 52.62 £ 2.17 221.46 £ 6.13 11.13 +0.01 41.72 £0.38 63.80 + 0.34
40 30.43 £ 2.37 49.02 £+ 2.82 60.05 + 2.17 249.08 £+ 0.92 12.18 +0.18 45.34 £+ 0.58 67.42 £+ 2.60
30 30 26.48 + 1.69 40.11 £6.74 47.54 £ 2.89 231.90 + 12.86 10.37 + 1.03 40.90 £ 2.57 62.54 + 6.57
40 34.55 + 1.69 64.88 + 2.88 62.38 + 2.69 243.73 £ 4.64 12.34 £ 0.19 42.50 £ 1.22 73.42 + 3.36
45 30 28.20 £+ 2.92 4556 £ 2.88 58.74 £ 2.69 248,51 + 1.22 11.68 + 0.41 42.56 £ 0.94 61.73 + 1.06
40 31.08 £5.92 66.86 + 2.12 63.76 + 2.35 24454 £+ 4.13 11.68 + 0.19 44,22 £1.22 65.38 + 3.36
60 30 27.76 £ 0.16 35.61 £5.40 50.66 £+ 0.16 253.77 £ 13.15 9.98 +£0.19 38.64 £ 2.10 60.52 + 5.85
40 25.90 + 1.31 44.40 £+ 4.01 53.97 + 0.14 203.56 + 19.87 7.61 +0.19 40.01 £+ 2.13 62.18 + 6.55
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Table 2 Effect of ultrasonic treatment power on the content of total phenolic acids in extracts from Guanxi pomelo peel

fEen Py 5 1t 1(ug/g)
b EN nhe: X R oy 22 1 TFrR JILZRR o I 2 T R
3.2 2450 + 0.76 42.62 + 2.50 46.78 + 0.98 216.08 + 13.60 13.32 + 0.84 39.90 + 6.90 62.44 + 4.94
8 26.75 + 0.46 42.62 + 0.32 50.78 + 4.02 210.63 + 6.62 15.32 + 0.32 41.63 + 0.24 66.55 + 6.04
30  30.00 + 11.46 50.28 + 2.46 56.04 + 1.06 230.19 + 13.60 12.07 + 3.86 4459 + 7.70 71.13 £8.20
56 30.98 + 1.98 53.01 + 6.26 59.59 + 3.87 245.16 + 31.29 11.82 + 10.17 46.71 + 14.82 70.23 + 0.02
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Fig.2 Effect of ultrasonic treatment time on the content of total
phenolic acids in extracts from Guanxi pomelo peel
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Fig.3 Effect of ultrasonic treatment power on the content of total
phenolic acids in extracts from Guanxi pomelo peel
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TEAC value
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