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Optimization of Extraction Process and Antioxidant Activity of Total
Phenols from Winged Bean Leaves
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(College of Food Science and Engineering, Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: In the present study, the extraction of total phenols from the leaves of winged bean was investigated by ultra-
sound-assisted alcoholic extraction, and the extraction process of total phenols was optimised by response surface test on the
basis of one-way test. And the antioxidant capacity of total phenols was investigated by four antioxidant capacity analyses,
namely DPPH-, ABTS", -OH radical scavenging rate,and ferrous ion and tripyridyltriazine (FRAP reducing power). The
results showed that the optimal extraction process of total phenol was 38% ethanol volume fraction, extraction temperature
of 67 ‘C, material-liquid ratio of 1 : 26 (g/mL) , ultrasonic power 300 w,and extraction time of 40 min, and the extracted
amount of total phenol reached 6.01 mg/g under these conditions. Moreover, the extract of total phenol had a stronger scav-
enging effect on the DPPH, ABTS",and OH free radicals, and its DPPH-, ABTS", and -OH with ICs, of 2.09 mg/mL,
0.39 mg/mL, and 0.000 32 mg/mL, respectively. Analysis using LC-MS/MS showed that there were 31 phenolic acid com-
ponents in the alcoholic extracts of winged bean leaves, of which o-hydroxycinnamic acid provided a greater contribution to
its antioxidant capacity.
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Tab.1 Response surface factors and horizontal design
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Fig. 1 Effect of different factors on the extraction of total phenols from the leaves of winged bean
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Tab.2 Response surface test design and results

Ii'5 A B C SR RIUR/ (mg-g™)
1 -1 -1 0 6.08
2 +1 -1 0 591
3 -1 +1 0 5.89
4 +1 +1 0 5.87
5 -1 0 -1 5.43
6 +1 0 -1 5.45
7 -1 0 +1 5.76
8 +1 0 +1 5.63
9 0 -1 -1 5.61
10 0 +1 -1 5.37
11 0 -1 +1 5.71
12 0 +1 +1 5.52
13 0 0 0 5.99
14 0 0 0 6.08
15 0 0 0 6.05
16 0 0 0 6.03
17 0 0 0 6.05
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Fig. 2 Analysis of antioxidant capacity of total phenols of winged bean leaves
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Tab.4 Phenolic compound analysis of winged bean leaves extracts
5 E4is A XS FRE REEA/ming BRI mlz W TRIFR A%
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21 WNMERR 2, g CyH,04 208.07 5.635 [M-H]"  207.066 2 14 659 514 0.28
22 A IMERR CoH,04 164.05 5.569 [M+H]"  346.128 6 5227 477 0.10
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