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Extraction and Antioxidant Activity of Anthocyanins from Red Raspberry

XIAO Jun-xia, HUANG Guo-ging*?, QIU Hong-wei!, WANG Cheng-rong**
(1. College of Food Science and Engineering, Qingdao Agricultural University, Qingdao 266109, China;
2. College of Food Science and Engineering, Ocean University of China, Qingdao 266003, China)

Abstract: Acidified ethanol method was applied to extract anthocyanins from red raspberry (Rubus idaeus), and the optimal
extraction conditions were determined by orthogonal array design. Treatment at 60 C for 1.5 h using 20-fold volume of 80%
ethanol aqueous solution containing hydrochloric acid (pH 3) as extraction solvent provided optimum extraction of anthocyanins,
and an anthocyanin yield of 0.625 mg/g was achieved. In addition, the resulting extract was evaluated for its antioxidant activity.
It was found that the extract displayed dose-dependent reducing power and abilities to scavenge hydroxyl and superoxide anion
free radicals in the concentration range investigated here, and that the half-maximal effective concentrations (ECso) against
hydroxy! and superoxide anion free radicals were 0.175 mg/mL and 0.699 mg/mL, respectively, indicating that the extract has
stronger ability to scavenge hydroxyl free radicals than to scavenge superoxide anion free radicals.

Key words: red raspberry; anthocyanins; extraction; antioxidation

RS, TS201.2 CHRARIRD: A WSS 1002-6630(2011)08-0015-04

2011, Vol. 32, No. 08 15

266003)

2L %5 (Rubus idaeus) A # #k Bla 8 T8 2 SR vk
BW, NEAR, BHR CEBETT. LA, L
W7 Mg HW, AaMEEREEFE, SAHE
B NARA TG H 5 W s F2 0%, W VBa, 45,
BELOBRL BESE, BHERVC SEEFERM S G, 1
b, amEh R EE RO, ELTEENEAY
o BAREZUFR, WG RaoEMl. iR
AR BRAR I3 AR OB 7 A Th RSl

Haredh Tk EFTHmERZ DG mRtzs, a e
FHRARRVR RN R EA, AMTRERAR BT
TR 2O . 20 B 2 A T R N TRl & P R 55

ks H 3. 2010-07-19

WR AR, (O I R I SR U D REPE BT TR D> . AR
DR AR = AR ERINE A S LI SR AT
TR D REPE R AR 3 N ER £ B 200 465 B U B0 HE At

1 MHELETE

11 MESR

A URZUW R SR PHVA ) B4, A 2 BT T =
fi# % .

95% LWE. R, 4. 30% WHK. —HL
R PRI AER . 2- AR L 2R . Bk s, L- &
R B E B EUORE S5 R 3 O b 4l .

FEWH: “+— " EFER S E R E S H(2006BAD22B07); ANk “948” 1 H (2006-G27-7);

1 i1 JZ RN A3 8254100 H (630630)

EE WA BARQ977—), &, BEl#EZ, WL, FEMNFRBFE 5. E-mail: achievexiao@163.com
*EEEH: TRE(1958 —), B, #3%, Mt FEMNFRSMHINT S5, E-mail: qauwcr@126.com



16 2011, Vol. 32, No. 08

86iltl=

X TLEHA

12 5w

UV-2000 2403006 Rilg R R RMU SR PR A
Hl; RE-52B gk 78 kA LG WS AEMAES] s CP-
214 WML AT RO IR RS SR A T PR A
Fl; TU-1810 5840 - nl W ar ot fEvt Jbnd A FH A
AR DA A
13 ik
131 #WTZE

ZL ) g — T B — 1 K 4 L — ok 90— LA IR 4 —~
AR T — 2 R e (R SR I
132 AutadF & s R gy ik
1321 BORWOBCE K e

Yo W BE R VR, PR, WERGFRIN 5.09 20250 %,
¢ 1:10 BRE G0 FH SRR AL 1Y) pH3 80% LI & T 50°C
KA R L 1h, RIGRE T IR Lkl A e . 7
400~700nm ¥ Fl N BEAT 4, 6 A T 10 a5 KO
WK .
1322 ik

S22 5 O EE VAR A S . ERRICE R I
ImL 5 10mL pH1.0 R G2TBOR G, #85): FRUE
WeH FIREW 1mL 5 10mL pH4.5 BERR 2 i iR A, H%
o 3B pHL1.0. pHA.5 MBS AN I, T
R i A AR I R i, i A vk S A o P PR

ATVFM X 1000

ebm

e XOWLMBEL AT & 5 /(mglg): AT Ok
JE Apns FI Apas IZEAE: V I RRBARRR L F MR
B M ORI FR -3- FRBET (¥ BE IR T (449g/mol);
&N RIS Z - 3- RATRE T ¥ B KT O R [29600L/
(mol = cm)]; m AAES TR /g; b AL EAILEE (1em),
133 ZLAEEAE AT SR ICE AR Bt

KT Lo(3%) 1IEACTREG BT 7 vk, WHEHUE A Bl
E TR S Uk 25 5 1 A1 3 (LA 10 181 35 7K T A8 i 347 2 R
FA 00 g5 AL e ) BEATE ST, $RECL Wk, WA 1.5h,
AR 6 e AR SR U AR (R 1)

Rl EXABRFHFERAFER

Table 1 Factors and levels in orthogonal array design
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Fig.1 Visible scanning spectrum of red raspberry anthocyanin
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Table 2 Arrangement and experimental results of orthogonal array

design
K A B c e A HEIR /(mg/g)
1 1 1 1 0.5306
2 1 3 2 0.5807
3 1 2 3 0.5531
4 2 2 1 0.5556
5 2 1 2 0.5623
6 2 3 3 0.6252
7 3 3 1 0.5640
8 3 2 2 0.5189
9 3 1 3 0.5067
ki 0.5548 0.5332 0.5501
k 0.5810 0.5425 0.5540
ks 0.5299 0.5900 0.5617
R 0.0511 0.0568 0.0116
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Table 3 Variance analysis for orthogonal array design results
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Fig.2 Reducing capacity of red raspberry anthocyanin extract
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Fig.3 Scavenging capacity of red raspberry anthocyanin extract
against hydroxyl radicals
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