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ABSTRACT: Objective To explore the extraction technology, anthocyanin composition and antioxidant activity of
Aronia melanocarpa. Methods The single factor experiment was used to investigate the effects of solid-liquid ratio,
ethanol concentration, extraction time and extraction temperature on the extraction rate of anthocyanin from Aronia
melanocarpa, and the extraction conditions of anthocyanin were optimized by orthogonal test, and the optimal extraction
process of anthocyanin was explored. The anthocyanins purified by macroporous resin were identified by high
performance liquid chromatography-diode array method (HPLC-DAD) system, and 1,1-diphenyl-2-picrylhydrazyl
(DPPH), hydroxyl radical, superoxide anion radical scavenging rate and total reducing power were used to evaluate its
antioxidant activity. Results The optimal extraction conditions were as follows: Solid-liquid ratio, ethanol
concentration, extraction time and temperature 1:40 (g/mL), 65%, 30 min and 50 °C, respectively, and the average
extraction rate of anthocyanin was 7.430 mg/g, and the relative standard deviation was 1.62%. Seven kinds of
anthocyanins were identified, including yanidin hexoside dimer (17.02%), cyanidin-3-galactoside (39.41%),
cyanidin-3-glucoside (9.35%), cyanidin-3-arabinoside (11.21%), cyanidin-3-xyloside (15.63%), cyanidin-3-rutoside
(4.27%) and cyanidin-3-sophoroside (3.11%). The DPPH,hydroxyl radical scavenging capacity and total reducing power of
purified anthocyanin were significantly higher than those of vitamin C (P<0.05), and the scavenging capacity of superoxide
anion radical is slightly higher than that of vitamin C. Conclusion Under the optimum extraction conditions, the average
extraction rate of anthocyanins can reach 7.430 mg/g. After purification by macroporous resin, 7 kinds of anthocyanins are
identified, among which cyanidin -3-rutinoside and cyanidin-3-sophoricoside are two newly detected anthocyanins. The
extracted anthocyanin has strong antioxidant capacity and can be used as a natural antioxidant source.
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Table 1 Factors and levels in orthogonal experiment

SES
KE T A s BZM C M DI
(g/mL) e RE /% Bfl/min -~ JRE/C
1 1:20 60 30 40
2 1:30 65 40 45
3 1:40 70 50 50

1.3.9 ZR0O&RAM G- M F 5] 4 35 5 A7

KFAMRD:, R RGBS B AR A B ANl 2
SRS R R RS &, TR ES M FERE
¥ 2 mg/mL; A 30 °C; #FFEAE 25 pL; il | mL/min; £
MY 520 nm*%,
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IR 7.9 mg 19 DPPH URE 4 2 100 mL £ (7 5
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JEAE A K2 mL S [R) 5 vk B R BRI S 2 mL 95%
IREVEROMAZI s, 0fE Ay 46 2 mL AR HRE
FIFERE RS 2 mL DPPH ZEERARHBONARI L@+,
e ALY, DPPH [ BRI BRR I A Q).

DPPH Haiiti%rﬁ/%ﬁ/%w x100%  (2)

(Q)Fr 3k B i FE A T BRI E
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TR E AyBLCD; A& T IE A8 25 o 14T
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BOEE R, AR%E T 3 fl7 4 FEF 6 mplE
01, HB¥ARFEHRBWOT . HP O ARENRTELS
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Table 2 Lo(3*) orthogonal experiment table

fre AR BB [oF73i1¢ D $RH /(mg/g)
(gmL)  WE/%  WE/min WEE/SC

1 3 2 3 1 7.098
2 3 3 1 2 7.270
3 2 1 3 2 6.659
4 2 3 2 1 6.655
5 2 2 1 3 7.500
6 1 3 3 3 7.421
7 1 1 1 1 6.500
8 3 1 2 3 7.220
9 1 2 2 2 7.077
k1 6.999 6.793 7.094 6.751
k2 6.942 7.230 6.984 7.002
k3 7.196 7.115 7.059 7.384
R 0.254 0.437 0.110 0.633
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K
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Table 3 Variance analysis of the orthogonal experiment

w2 qmm e FoomEd
FJi

A 0.115 2 0.057 237417 0.046
B 0.322 2 0.161 665457  0.027
C 0.019 2 0.1 209.716  0.048
D 0.666 2 033 1376.901  0.019
R 0.000 1

Bt 503.953 10

Ll 1.222 9

Bt

F: R*=1.000(J&#% 5 R*=0.998).
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Fig.1 HPLC-DAD chromatogram of anthocyanin from Aronia
melanocarpa after purification with macroporous resin
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HZ C (vitamin C, VC) KX, ST KFLR AR 4L () 2 IR
BEANAEMGREAE T 20 DPPH H &L 33 E L BE M
B B B RR A SR SR T AR R A T T
2.7.1 DPPH f @& R Feyn 2

RRIRAAEMILIEE £ A VC X DPPH A Hh3LiE Rk
REJTANEE 2 7R, BRI 2 AT, BEE G T 2 BT e,
i BR DPPH H L RE ) B0, FLIERR DPPH H ik
REJIFH TR AL Y VC 25, BfE R R T
0.8 mg/mL BT HE TR T P22, MFE ST, BAR
FOAERERIAE T Z A VC 250 ¥k B (half-inhibitory
concentration, 1Cso)Z3 42 0.322 1 0.360 mg/mL, FriEEE
HERAEFREWERT 0.2 mg/mL i, DPPH H HiERAES B
KT VC (P<0.05),
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Fig.2 Determination of DPPH free radical scavenging rates (n=3)
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0.2~0.8 mg/mL YE[EN, 5 A mILEREE BERT VC
(P<0.05),
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Fig.3 Determination of hydroxyl radical scavenging rates (n=3)
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SRR AEMSEIAETT R VC XA BT+ A th Ak
TEBRAE AN 4 FrzR, P 4 AR, BEAS AETE 2 BT R Y
Thim, HAEER AP T A AR RE T W, Hig bR
SRR A i BERE BB ER AR S VC 26, 25T
HRE T 0.7 mg/mL RHE M TF42, PIEHTAlbaE
I, X T RE DR O B S5 BE A o, 3 R )

B BB TR, MEWESANT, ARG
PRIAETE Z A VC 1 ICso 419l /2 0.211 1 0.236 mg/mL, it
PRBUIE T R R JETE 0.1~0.7 mg/mL YL I N, BB &
T A R BRAE KT VC,
274 BB AME

BRI R BT A TE 10— A AR bR, FEA
PR F 0 IR Ty e, FLhT A RRE ) R . BEALARAITEMK
PRI 2 VC BRI e 25 5 e 5 s, e S wf
M, BEEEH R BRI, AR R A B
SPERGm, AREIWE ST, YREERERT 0.3 mg/mL
W, SRR DAL AL T R 19 SR 5 B R T Ve
(P<0.05).
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RIRIORL 1LX-32 KILWHE4LIL)E, 4 HPLC-DAD 434,
YE MR -CE Rk . REHE-3-LANT . R
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