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Enzymatic Extraction and Antioxidant Activity of Onion Peel Flavonoids
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Abstract : The central composite design (CCD) method was employed to study the cellulase-assisted extraction process of
total flavonoids from onion peel, and their antioxidant activities were also evaluated. The results showed that the optimum
extraction conditions were obtained as follows: cellulose added at a ratio of 0.52% to hydrolyze onion peel suspended in a 40-
fold volume of water adjusted to pH 5.0 for 105 min. The extraction rate of flavonoids under these extraction conditions was
2.32%. Moreover, antioxidation experiments showed that flavoniods from onion peel had very strong scavenging effects on
DPPH free and hydroxyl radicasl, and the corresponding ICso values were 3.751 ug/mL and 4.267 ug/mL. Meanwhile, onion
peel flavonoid showed stronger reducing power when compared to tea polyphenols. These findings suggest that onion peel
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flavonoids are a group of strong antioxidants and have promising application prospects in healthcare foods and drugs.
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Table 1 Variables and their coded levels in CCD design

SES

A T 2 B % X pH I Yo EIGEAE /C Xe FERL ) fmin
+2 1.0 6.0 60 180

+1 0.8 5.5 55 150

0 0.6 5.0 50 120

—1 0.4 4.5 45 90

—2 0.2 4.0 40 60

Aj 0.2 0.5 5 30
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Table 2 CCD arrangement and corresponding experimental results

e Xa 1 Xe Xs $2EE Xo $EEUR ST
S 7. pH FEIC fimin EUR Y%
1 0.4 45 45 90 1.860
2 08 45 45 90 1727
3 0.4 55 45 90 2.028
4 0.8 55 45 90 1.817
5 0.4 45 55 90 1.987
6 0.8 45 55 90 1.526
7 0.4 55 55 90 1.287
8 0.8 55 55 90 1.029
9 0.4 45 45 150 1712
10 0.8 45 45 150 1.295
11 0.4 55 45 150 1574
12 0.8 55 45 150 1.422
13 0.4 45 55 150 1711
14 0.8 45 55 150 1.329
15 0.4 55 55 150 1.631
16 0.8 55 55 150 1.549
17 0.2 5.0 50 120 1.805
18 0.8 5.0 50 120 1.921
19 0.6 4.0 50 120 1.365
20 0.6 6.0 50 120 1.506
21 0.6 5.0 40 120 1.750
22 0.6 5.0 60 120 1.296
23 0.6 5.0 50 60 1.931
24 0.6 5.0 50 180 1510
25 0.6 5.0 50 120 2.306
26 0.6 5.0 50 120 2.197
27 0.6 5.0 50 120 2.305
28 0.6 5.0 50 120 2.083
29 0.6 5.0 50 120 2.148
30 0.6 5.0 50 120 2.238

PR A RS 45 L3R 2, R Design Expert #02F
X2 2 AR E H s AT IRV 2 AT, A 380 2 R A i H
N G 5 R 28 R 2 Tl g R
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0.043X:Xz — 0.017X:Xs + 0.002X:Xs — 0.110XXs + 0.042X:Xs +
0.089X:Xs — 0.099X:2 — 0.210Xz2 — 0.180Xs2 — 0.130X+? (5)
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Table 3 Analysis of variances for total flavonoid yield with various
extraction conditions

AR SRR HiE  PH B5 F 1t Pt
it 14 3.15 0.23 857 < 0.0001
PRI 15 0.39 0.026
syl 29 3.55

JAU 10 0.35 0.035 453  0.0547
Rz gz 5 0.039 0.0078
psyil 15 0.37

x4 PATERENREEEES T
Table 4 Variance analysis of fitted regression equation predicting total
flavonoids yield

AR HmE M bBERE Py EEME
R 1 2.210 0.066 33.48  0.0002
X1 1 —0.078 0033 —2.361 00331 *
& X 1 —0.039 0033 —1.181 0.2610
T X3 1 —0.110  0.033 —3.333 0.0040 **
Xa 1 —0.095 0033 —2.879 00117 *
XiXe 1 0.043 0.041 1.049  0.3022
XiXs 1 —0.017 0.041 —0.415 0.6821
o XX 1 0.0018 0.041 0.044  0.9465
LR
XeXs 1 —0.110 0.041 —2.683 0.0191 *
XeXs 1 0.042 0.041 1.024  0.3203
XaXs 1 0.089 0.041 2171 0.0447 *
NG 1 —0.099 0.031 —3.194 0.0061 ***
i X3 1 —0.210 0.031 —6.774 <0.0001 ***
X3 1 —0.180 0.031 —5.806 <0.0001 ***
X3 1 —0.130 0.031 —4.194 0.0006 ***

e e =R EE, P<0.001; **oESmERE, P<0.01; *.E
FBE, P <0.05.
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Fig.1 Response surface plot showing the effects of pH value and
extraction temperature on total flavonoids yield

ELL wI A e RS R B pH A R
WS, AE pH5.0 Aoy BE RS A m I ER IR s S BT 2
A i A B IO B R R e S ek, PSR EGR E 50°C A2
TR PR e o R 1 AT DA e A K Y R R
pH4.8~5.0, $EHRSE N 45~50C.,

16 pH A FEIKE R, A S ORI T s,
B $E B R AR S BEAN ] s RS B FE AN [F] 7K P
T, R pH AE G N, R T P R O AR R R
A A o

AR 1%

SOETERECE 1%

100 ¢ 196201 188395
= : 2.04008 |
— 0.50 4 - 211814 1.98201
= i 2.1962 p
fé 0.00 - g
3 —0.50 -

—-1.00

—-1.00 -050 0.00 050 1.00
Xs: FRHELE
fi] 5 K12 ] € I 0.6%, pH5.0.
B2 SREGHEEE(X) SR EUR A (X)X i B SR 2 ) 3w
Fig.2 Response surface plot showing the effects of extraction
temperature and time on total flavonoids yield
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