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Extraction and in vifro Antioxidant Activity of Anthocyanins
Pigment from Vigna angularis ( Willd. ) Ohwi et Ohashi Hulls

LI Fang, RUAN Chang-qing* ,TANG Kai-xin, LI Wei-wei,ZHANG Xue-lu,SUN Ji-tao
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Abstract:In order to explore new anthocyanins resources, extraction process for anthocyanin pigments from Vigna angu-
laris (Willd. ) Ohwi et Ohashi hulls was developed and optimized by single factor and L, (3*) orthogonal experiments.
The optimal conditions for the extraction of anthocyanins from V. angularis hulls was 60% ethanol as extraction solvent,
solid-liquid ratio of 1: 20 (gt mL) ,temperature of 40 °C and pH 2.0. Under these extraction conditions ,the highest ex-
traction amount for anthocyanins was 5. 912 mg/g with extraction yield of 19. 1% and purity of 3. 06% . V. angularis

hulls crude extract showed a strong 05", + OH and DPPH radical scavenging ability. V. hulls can be utilized as a new

type of anthocyanins resource.
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DN RO B, AR A5 M BE (mg/mL) S i AR A, 1
B A A bR I £

P I < PRBOROE 25 % 50. 0 mL, 431 1.0
mL, JH pH 1.0 #1 pH 4.5 (922 h iR B % 10. 0 mL,
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2.4.1 TEREMLE

TERRPRIBCER /N A K 1,000 g, LUBH LG 1
:20(g: mL) 23S A 40% .50% 60% .70% .80% Z.
B4 20. 0 mL, =R AT, F 1% R R 5 pH
%2.0,30 °C 200 rpm #E3% 1 h, #l1JE, 24 % 50.0
mL, 435 E 1.0 mL, F pH 1.0 1 pH 4.5 [958 i
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1.0 Fl pH 4.5 A28 b #6 B 2 10. 0 mL, 435Il 78
520 nm 1 700 nm A0 W 5E WO RE, THE HORLER WD
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2.4.3 pHwt#
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% 1 h,dhyE, A% 50.0 mLM" 40 BIHC 1.0 mL,
pH 1.0 1 pH 4.5 ({28 Wi B 22 10. 0 mL, 43l 78
520 nm 1 700 nm A0 W 5E WO RS, THE HORLER WD
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Table 1~ Factors and levels of Ly(3*) orthogonal test
8 B #HK . ;
A A B A C pH D
. Solid-liquid
Level Concentration . . pH Temperature
ratio (g: mL)
1 60% 1: 1.0 30 C
2 70% 1:20 2.0 40 C
3 80% 1:30 3.0 50 C
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Fig. 1  Effect of ethanol concentration on anthocyanins content
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Note ; Different letters indicated significant difference,same as below

3.2.2 #mrbehikdF

VPR BEMRE 70% , W pH =2. 0, 32 $E 10
30 C,iZHEmE] 1 hy ANFRENE L (1:5.1:10,1:20
1:30,1:40) $EHUET, MHPE W P e 7 S it LAl 2,
P AT, BE R HE B3 R P A T S
B, ORI EE N 1: 20 (g2 mL) B, AE A 5 &
K, WS T N, 302 TR BGR A/ Ne,
AT U B 12, NAR TR0V ), B $IGR
FHEL BGRB8 005 0, S Hh T A s 50 %o 4
£ 0 W BV T B AR R, AR IR )
AU SR R DR L 1220 (gt mL) B, BR2E

AR R RBCRER, AR OB, KR
RHEEEEE T 1220 (g2 mL) B, J50RE A A9 7E €4 ]
PAFE A B AR @ & ROk (R Ok P AR
T BT AR IS AT AN R, SO BRI Lty BT AT

b
=)

IR R Ty
Anthocyanins content(mg/g,
By &
= n
H
.
-

w
n

1:05 1:10 1:20 1:301:40
BRI L
Solid/liquid ratio(g:mL)
2 FEMEEXNEEESENRME

Fig. 2  Effect of solid/liquid ratio on anthocyanins content
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Fig. 3 Effect of pH value on anthocyanins content
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Fig. 4 Effect of extraction time on anthocyanins content
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PR R T AR, S5WE S REMAE,
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H S A BT R, Ul W /N T M B AR 1 PR
EMERE . MR AT WISTIEI 60 °C ol KT
b B AR R U e AR S, AP 5T R W, 40 °C i
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FHREIE AN [A], 1S 2046 (0 193 1 75 254 6] AR

T

255
E
i £ 50
=
£ 45
£40
= 2030 40 50 60 70 80 90
< FEIORLRE

Extraction temperature(“C)

ES5 AREREBEENEZEEBHEIENZMN

Fig. 5 Effect of extraction temperature on anthocyanins content

3.3 EXEE

Y 3R ) B R R B 1 X A (SRR Y
MR AR DU A~ 2R ) S i G ok B2 L pHLORER
FC R, PEHC=AN K, SEEUREE] S 120 min, SR
Lo (3") IE A 156 Ak F/IN G b Bz T A6 6 1 (4R BT
oo FET R R IR 45 R0 G 10 Bl AR, e RER
BRI E pH RN EE GRS A 2 8, LB BT
O AR i, O IE AR AR IR 2

2 EXIWER
Table 2 The resulis of L, (3*) orthogonal test

95653 \ . . ) O
No. Anthocyanins content (mg/g)
1 1 1 1 1 4.409
2 1 2 2 2 5.853
3 1 3 3 3 5.047
4 2 1 2 3 5.605
5 2 2 3 1 4.369
6 2 3 1 2 5.286
7 3 1 3 2 4.268
8 3 2 1 3 5.397
9 3 3 2 1 5.210
K, 15.309 14.082 15.092 14.188
K, 15.261 15.619 16. 869 15.207
Ky 14.875 16.443 14. 184 16.749
ky 5.103 4.761 5.031 4.663
k, 5.087 5.206 5.556 5.136
ks 4.958 5.181 4.561 5.350
R 0.145 0.445 0.995 0.687
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Table 3 Results of variance analysis

IR Sy T frt i FiE F i e
) ype Il sum " R e
Source df F ratio F critical value Significance
of squares
A 0.038 2 1.00 19.00
B 0.376 2 9.895 19.00
C 1.487 2 39.132 19.00 *
D 0.742 2 19.526 19.00 *
%2 Error 3.77 2

FH % 2 AT, 45 DR 22 0] S /N B g A 0 1 7 e
MM TR pH > B > BHE L > QR EE .
iy R e dE T2 440 A B,C,D,, B} pH 2y
2.0, 3HUREE R 50 C R 1:20 (g mL) , 4
v i Ry 60% o 26 3 W1, pH RN X SN G
Fh Rz AL & i 2 A 3 R, R L £ Bk
X AR AT A SRR R I B R, X5 1E AR
IS EIEER C >D >B > A MFF, B pH > R A > BRE
b > CEEHREE KOs A, B, C, D, AR IG A A

i PO AL RIS 4 A AN R IE RS /e, i AT
BGUERES , R fefE TR MR I =P 17) , H
SR 5. 893 5.926.5.917 me/g, e A AR F Y
R P SN G RP R G (4 5 R 5,912 mg/g; 2B
INELRR R AR )5, A5 0h 19, 1% , H 4l ok
3.06% . # KT P AT S (4,95 mg/
o) BN AT E i (2. 075 mg/BEEIZY )

A KRR R R A A5 2R (18, T1% )
[
3.4 ENEMERGEARYNREWLE

H13¢ 4 W, SR/NE R AL e R iR B —
FEMBTEALRE ST, LA Ve 1R FRIMEXT BRI, B 2 o7 2 vk
FER I, A8 BRI Ve (19 B4k 1 DA
XF0;" . - OH 1 DPPH H H A mIE B F 5/ A1 H
W Ve 15 TR B 52 1 AH DG, 7 ELAS [R] 5 o Ik
LT IR Z PR LR I 2 R % . BAE
Fl R AE AR P00, L - OH il DPPH [ AL 11
AR M B TC, 23 2 0. 24 mg/mL 0. 59 mg/mL
F10.21 mg/mL, i Ve X O, . - OH 1 DPPH [
SN HI A BE 1C5, 20 B2 0. 21 mg/mL 0. 20 mg/
mL F10. 11 mg/mL, T B/ Fp R Y A L
—alifk, 5 Ve MHLER, BPUREA S K BR A B3
e3¢ Ve 1%,

x4 FARRERERNEMEEREFRRYN Ve WRLELRE

Table 4  Antioxidant activity of different concentrations of anthocyanins from V. angularis hulls and Ve

R - OH % 05" Wk DPPH - BRZR MyTELEE S
Concentration  * OH scavenging rate (% ) 05" scavenging rate (% )  DPPH - scavenging rate (% ) Total antioxidant capacity (U/mL)
(me/ml) Ve BGEEES Ve  JEGERH Ve  ROEMRS Ve TP
0.1 33.24 £1.38¢ 24.51 £1.23° 32,17 +1.45% 24.40 +1.15° 48.23 +2.03% 34.15+2.03¢ 1.31+0.09" 0.44 +0.03"
0.2 49.53 £1.95° 30.35 +1.08" 46.74 +1.28° 41.20 +1.78" 65.74 +3.41° 48.36 +2.41¢ 2.75 £0.12° 1.60 0.08°
0.3 76.46 £3.04> 34.73 £1.95" 73.21 £3.64> 57.76 +1.64" 80.25 +4.56" 58.46 +3.56" 4.38 +0.19¢ 2.58 £0.131
0.4 87.37 +£3.89" 39.91 +0.98" 83.26 +4.97* 60.31 £2.12% 85.66 £4.79" 63.73 £3.79" 5.95 +0.28° 3.78 £0.22°
0.5 91.20 +4.21* 43.58 +1.73" 85.20 £5.23% 61.91 £1.75* 87.37 +5.03" 65.21 +3.03* 7.42+0.36"  5.29 £0.31"
0.6 93.61 +4.55* 52.38 £2.06° 87.56 £5.88" 62.56 £2.23" 89.41 +4.97* 67.86 +3.97° 8.98 £0.46" 6.86 +0.37°

T AR LA R 7 B3 (P <0.05) .

Note : Different superscript letters indicated significant difference,P <0.05.
A
4 ZFit

ABEFELL 2B o R BGH], A pH 7 22 35 I %
TR/ BRI A U i, 7R N R Y

Henih b, i@ B AZ SR Ty 22 M E T RN LA
BAE AR BN iR AE T 20 pH =2. 0, 4R HGH E 50
CLBREEE S 1:20 (gt mL) , ZBEHE N 60% , 5%
7T, B/ANER B RO SN 5. 912 mg/g, H
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