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HE Hongxin, SUN Fengxia, WANG He, LI Aiguang, DAI Lixiang, LIU Xia
(College of Food Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: In the present study, the extraction of total phenols from the leaves of winged bean was investigated by
ultrasound-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 scavenging effect on the DPPH, ABTS*, and OH free radicals, and its DPPH, ABTS*, and OH with I1Cso of 2.09
mg/mL, 0.39 mg/mL, and 0.00032 mg/mL, respectively. Analysis using LC-MS/MS showed that there were 31 phenolic
acid components in the alcoholic extracts of winged bean leaves, of which o-hydroxycinnamic acid provided a greater
contribution to its antioxidant capacity.

Key words: winged bean leaves; total phenol extraction; antioxidant capacity; component analysis
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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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Table 2 Response surface test design and results

s A B C SmiEE (mglg)
1 -1 -1 0 6.08
2 +1 -1 0 5.91
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 6.08

AAMHBLEER

15 0 0 0 6.05
16 0 0 0 6.03
17 0 0 0 6.05
&3 WNEEEFARENFESH
Table 3 Variance analysis of response surface regression
model
KR ForM |mE By FE P BN
Model 0.97 9 0.11 4058 <0.0001  **
A 0.011 1 0.011 422 00790
B 0.054 1 0.054  20.44 00027  **
c 0.072 1 0072 2710 00012  **
AB  5625x10° 1  5.625x10° 211  0.1895
AC  5625x10% 1  5625x10% 211 0.1895
BC 6.25%10* 1 6.25x10* 0.23  0.6429
A2 8.059x10 1 8.059x<10° 3.02  0.1256
B2 0.015 1 0.015 545  0.0522
c? 0.77 1 0.77 29051 <0.0001  **
B2 0.019 7 2.664x10%
KEE 0014 3 475x10° 432  0.0958
iRz 4403 4 1.10x10°
Mz 0.99 16
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& 3 nlAL, Bm F{H (40.58) FIEHMKM P
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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

AR#8LES R

W H BRI PUE 1, 1£ 2 A
HHEAATZ N HOh R 2 A T R R
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&5, 439 5 HE 5.35%. 5.21%- 4.97%- 2.91%. 2.39%,
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JP e AT ARG THRE REEE/mn B miz WEEIF EH %
1 e TR C7H1206 192.06 1.384 [M-H]" 191.0564 150079414 291
2 L-Wm P P 2 e C16H180s 354.09 1.411 [M-H] 353.0893 1058334 0.21
3 2R R s C17H2009 368.11 1.472 [M-H]" 367.1049 21310114 0.41
4 % 5-7-0-B-D-Hi & fiH  CisHieOs 324.09 1.540 [M-H]" 323.0789 28319560 0.55
5 LRI P RER CoHsO3 164.05 2.397 [M+H]* 165.0549 3521463104  68.43
6 HEEK CoHs02 146.04 2.454 [M+H]* 147.0443 123187782  2.39
7 J5 LA C7Hs04 154.03 5.067 [M-H]" 153.0197 62440226 1.21
8 AR CoHsO2 148.05 5.091 [M+H]* 149.0601 72044794 1.40
9 1L 173 CoHsO4 134.04 5.098 [M-H]" 133.0298 63022764 1.22
10 4-$23-3,5-— HA AR CuHi0s 206.06 5.103 [M+H]* 207.0652 14152530 0.28
1 3-FR kPR CoHsO3 118.04 5.295 [M-H]" 117.0348 19820377 0.39
12 of R A PR T C10H1002 180.08 5.320 [M+H]* 163.0756 11747988 0.23
13 WHEETER Ci9H1206 336.06 5.325 [M+H]* 337.0704 22220887 0.43
14 BROER CoHsO4 178.07 5.374 [M-H]" 177.0195 77947915 1.51
15 FERRER A C2sH24012 516.13 5.411 [M-H]" 515.1193 22307561 0.43
16 6-FEA TR CioHgO2 160.05 5.492 [M+H]* 161.0603 36600696 0.71




2024 4 frtss, 45 VUb Gt @l e i T 200t Lt AL BE J B 78 °7-
17 TR C11H1005 222.05 5.533 [M-H]" 221.0455 35737751 0.69
18 FH R HR C15H1404 258.09 5.555 [M+H]* 259.0966 5450629 0.11
19 S B BRR C1oH1004 194.06 5.561 [M-H] 193.0508 34315013 0.67
20 BN ETHIEETE  CH2s013 500.15 5.619 [M-H]" 499.1462 53134133 1.03
21 IR 2, B C11H1204 208.07 5.635 [M-H]" 207.0662 14659514 0.28
22 e ) 1 4173 CoH1004 164.05 5.569 [M+H]* 346.1286 5227477 0.10
23 2,4,6- = H &) CoH120 136.09 5.722 [M-H] - 135.0818 53845444 1.05
24 7 SR LB CuH1203 192.08 5.773 [M-H] - 191.0727 9079127 0.18
25 )2 L 2 C7Hs03 138.03 5.980 [M-H] - 137.0248 275630940  5.35
26 345 HEIAERE  CioHuOs 238.08 6.445 [M-H] - 219.0666 98158501 1.91
27 FHIRFHR C22H2406 384.16 6.582 [M+H]+ 385.1640 268200080  5.21
28 10-Z C21H3404 350.25 7.019 [M-H] - 349.2384 255722061  4.97
29 PRI TR C14H2803 244.20 8.205 [M-H] - 243.1967 51478310 1.00
30 SR Cu4H2802 228.21 9.561 [M-H] - 227.2020 350178 0.01
31 FHEE C CoeH0010  492.11 9.622 [M+H]+ 493.1128 3167867 0.06
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