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Research on biological activity of anthocyanins in wild blueberry
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MEAGFEERPRRELA T, ﬂ’?li)ﬂ XAD-7 X L4 B
HATHA, AAZR B T A AR B bR KR EATIRI A
A E R AP R RE AR A 8 4T 4 X L AlamarBlue % # 474K 5F
HIBFEDFRIFN, EREAN . FAEAEERLFFRAK
RARE. 5 %’a}zﬂ%fiiiﬁaa‘é %k ;R JE 800 pg/mL &
xF AR B T B Fik 8] 86.86 %0, 5k £ A 100 pg/mL B}

K B WA R Rk B 73.93%0; 5 BB A RAF 49 4
K4t A1, A 100 pg/g #) A o, 5T T OB I 0 R E A
AT.04 %0, RBP Fp ) J2 5 A s B ik B R K AR R 5 4k SR
M+ o B F, 8 gk m e K562 35 78 7 ) 49 ICs A
79.01 pg/mL AL ZEREKAFABERLAR SHAY TR, A
L RN R AT KA ARBET 2R %,

KER . HAEE BT F AN RLIG MR

Abstract: Anthocyanins was extracted from wild blueberry. The e-
valuations were made on activities of antioxidant in vitro with super-
oxide anion and hydrogen peroxide radical scavenging., mice in vivo
anti-inflammatory with mice swollen foot swollen ear inflammatory
model and anti-tumor activity in vitro by AlamarBlue method after
purified by XAD-7 macroporous resin. Results: the anthocyanins of
Chinese wild blueberry have obvious antioxidant capacity, and have a
positive correlation between the concentration; in concentration of
800 pg/mL, the superoxide anion scavenging rate was 86.86 % , and
at a concentration of 100 pg/mL, the hydrogen peroxide scavenging

rate come to 73.93% ; in addition, the anthocyanins have good anti-
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inflammatory capabilities, at 100 pg/g oral dose, inhibition of ear
swelling was 47.04% , which foot swelling inhibition in the first four
hours reach a maximum; moreover, their antitumor activity is also
very significant, the inhibition of K562 leukemia cell proliferation
IC50 was 79.01 pg/mlL. The results above show that Chinese wild
blueberry has a variety of biological activity, which offer the founda-
tion in their in-depth study of the development and utilization.

Keywords: wild blueberries; anthocyanins; antioxidant; anti-inflam-

matory; anti-tumor

P A RBR L O 2 AF A SRR LR T B AR RH B
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EULREHFR T HECEE MR . BFD R0 18 M (i
DR ol IS A 25D 5 AR DAY 199 40 Al Do 90T 465 % DDA S
T 45 A — S 47 4 A J 23 T ) T B2 1A A ) 4 o o 16
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EL B Al /INBR - SPF 44,90 iR # (18+2) g, MfE BUME BL#&
FL RIS RS EWA RA T

B ) DGR - FEH B 2 AR A A BRA FD 5

ZRIBK « S0 = i 4 5

R CTEK R SRR =30 6 BLAELK L9540 &
P98 %6 B R « 43 M7 40, [ 24 48 1Ak 2 3R A BR A ]

K AL RS : Amberlite® XAD-7HP #1, 3 8 Sigma 2\ 7 ;

K562 20 bk « b i i Al B 22 B 5

[ /R34 i% . JE[E AbD serotec /A o
1.1.2 {y8s

1o 1B 0L - 5424 T ff [E] Eppendorf 23] ;

JiE#% 78 &AL . BC-R2001 B, ¥ DL AE P11 T3 &% A KR
NG

AW AR RS12 AL, 35 [ Thermo A7

Z Y e fEAR AL : Synergy HT B, £ [ Bio-TEK 2 A ;

W T4 AL . Christ Alpha 2-4 LD A, #5 [E Christ A7 ;

EERRE LPL:CR21G #, H 4 Hitachi 22 F.
1.2 REAE
1.2.1 SAEFRMEE S RociO] MELGE.. B8
RATH G TR B 120 g B3R, 5 1 800 mL #0.5%
FRmR i F K (R B LE 85 1 15) ¥ WIR 57, kil 30 s,
40 kHz 450 W @A 5 min, fEM A B IRY 2 R EFE S
BHRA) B E 5 min. JEiR 30 s.FH 5 min.5 500 r/min B0
10 min, J4E L3 . SR INA 1.2 L 5 0.5 %0 F R i F i —
K URFRLE 85 1 15) IF kS I, & 3~5 K, H &R iE P
BT IS EIE IR A . F 4 °C 8 000 r/min .0
5 min, B 2B e 25 K LR WU AR BAE T MR
1.2.2 BAEEFEMLiL I EEE Z MR E A Amber-
lite® XAD-7THP KALWAEH: hfF 74k, B F RHB WS
KALBAGARFRLL A 10 3, I KL B AL SR AR 1 5 4, 58
FH 95% ZEEURIE 2~3 BV, 1 7 18 /K U 2 0 BE 0k 4% 5
2~3 FEMAR 0.5 %0 R 7K V4 VR RN BRE A B RE L TR 40 %
Je FE AR VRIS 0.5 %0 HY IR IR k. 17 FEY I R O [0 oA ok 9L 2%
PRIR L H B 1R T 2E B 3 IR, i I P ik 4 i S A9 R 7K
FR-RGETBREERTH.IFE T —20 TR,
1.2.3 HAFRIEME KM pH RZESE, LK EH-3-
O-HE W S . WG 1 mL A 4 mL pH 4.5 (W
B 4N 2% b Wi (0.4 mol/L) 5 pH 1.0 A 5 1k 1 2% nh ¥
(0.025 mol/L) . #% 57 . WG (A 43 HIHE 520 nm I 700 nm
. 3SIKERERE. BEERSTEESDITSE.

C = A — A .

(e X 1) X 1000 X MW X DF
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C—EHPEEEHF RN & E mg/L;
Ay —HERmA pH 1.0 (&AL 41 28 v AE 520 nm &b

W FE{E 5 700 nm 4b W EAE Y 2 5
A, — R pH 4.5 (B B2 44 2% v I AE 520 nm &b

W FE{E 5 700 nm 4bWEEE Y 2 5

VR SR W FR K 2 B AR B 48 25 -3-O -1 % B 1Y g

IR R BT, 26 9005
MW——% % 4§ 2-3-O-% % W # % % /R & &,

449.2 g/mol;

DF — B+
I— @I .1 cm,
AR 100 g B R EH BAEH B M E (ng) 3k

TR,

1.2.4 W ETEH Ry EfbRe s
(D R AR T8 RS KR =

CBSORK B2 94—k B2 84 A R 1k 22 ROtk . SO

SR B M Tk sf BB T IR R BB R B 95% &

BEEAE E b R BH P ke R ) AN [R] ¥k B2 (100, 200, 300, 500,

800 pg/mL),95% &, BE2s [ 6 B8, JL A% 2 4 FH 1 BA 4 0 R

4, KGR AE 20 CHUR B4 0.6 s if St — IR K G MH , E &

5k 30 s, #aU(2) T 3M S BT B T M TE BR %, JF R Spss

19.0 B b BEAG H ICs B .
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F MR T AT AR T T 0 7 B RN R . S R

70 % Z D A 7 3 E (10,50,80,100 pg/ml) .70 % Z WL

Yz A IR JLAS 2 A B P X B . & e s AE 20 °C Bk

3.4 0.6 s IBFE— WK HAE . ELLIE 5% 30 s, X (D IH

H, O, IYTE BR 28, 3R ] Spss 19.0 FAFAL AT 1Cs K .

1.2.5 Wi BAET RMBR M
(1) = H 2R B0 B K 6 Bt 28380 56 SR A /DN BUTE B

it B 32 BF 5 0 1 W K 95 F e U H IR B Y /N BRUEE O ik

Bkt RVEA . BIH/NR 50 KL BB 5 4l f 4l 10 1,

25 4 C AR BRER KO L7 R R L P A R A 4 )k

167 % 30,60,100 pg/g 7 2, FH M X BECCBAT ) DE AR . BT

43 5 43 B R F B R TR S 4 T A B AR UK | BT ] DG AR s A R 5

BT F 0.0l mL/g. AR 1K XKW N 14 d. )5 —

WESHE 1 h A 20 pL SBR[ W RSB TENSDNRA

HESR ZEHBAE X . BRG 1 h Wik 3E, W & 5

B BT R /N B B A B AR 20 A BRI ] — A 40wk LR

8 mm [MATILEFT F R AR, LG R S & 22 1E R

i i B Cmg) o 5 5 4 A BB I K 3 e 3 (30 11 55 b ik
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A, 25 [ XF B SF 24) i AK BE o mag s

Ay —— - B K mg,

(2) R EN BRI kSt 385 BRI/ 40 H,
RALAY % 4 4,82 10 R, S HACERERAO (R,
AR S 4 53 3 S A6 95 R 30,100 pg/g 7 4 21 . BH M X BRC (R
RIVEARD . 3% 4 414 51 R B2 R i 9 45 T A # K L B ] DS
AREAH R T # 0.01 mL/g. X 1 Wi 7 d. K
WIESE 1 h, KRR A 25)5 30 min W 7643 LA G R B T i
1% R 100 pL 3k . Bkur 8k J5 1,2.3,4.5 h
FEAMATARMEREEE DRRMEREREEZERN
SR P K B
1.2.6  WEHEALE R MRSt R i

(1 A EE 3% . K562 4R F§ RPMI-1640 35 57 3L 8% 5%
AL 37 C 5% CO, LA B ARG BE () 55 3746 15 3% . 40 i
H7H 2 85 Y0 IR AT A A . e BT B08) AN M A A TR

(2) A6 2% K562 4i i AE K i 5 ma - A H00 i) K562
AL, 1 000 r/min B0 3 min, [fE EE, ]I RPMI-1640
e R ERBR 210" mL™ B4 I B R AR %
BUATH A G NE 96 FLAR . "L 199 pL. SR )5 & FL 5 51
A1 pl R RS AR ER 3 AL, D
100 pg/mL {1 5 R M NE (5-FU) 2 FH X B, L DMSO Wy
B #E X IR, 5 F 37 °CL5% CO, L R M FE B 1 40 il 55 35 46
b g% 3 AR E B AL Al i A 20 L 0.1 mg/mL
AlamarBlue 207, 750 A 4l Ml s 55 4 o 4k 22902 & . B B 0 52
AlamarBlue 78 & 1% &0, 75 H & 4 72 @& )5 . H 8§ 45 (00 &
570 nm Ml 600 nm &b iYW OG L 4R J5 AR B 20 () T AR G 6F
20 it 1 5 0 0 L JF R A Spss19.0 KA AL HRAGH TCs fH .
A —A,

A, —A,

X 100% , (3)

S=1 X 100% , 4)

A

S—MiIE, % ;

Ay —FEG 4] 570 nm WG RE
A, —FESH 4 600 nm WG 5

A, PEHI2H 570 nm WG
A, FEii 20 600 nm MG,

2 RS0

21 BEREERLENTER
EEE 520 nm WAL F B IR R WO KL IR K AR 1 46

REEENE 100 g BB EMAETREZRE. WAEE
BAEH RS RN (149.66 £ 3.45) mg/100 g HHE.
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2.2.1 XTHABETARENOEREMR fE 1, B4
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WA RALE F A S 7 A AR RRAE ) 5k E R IE
AHOG s A0 [ e B2 T, 55 BH R BROL 2% 20 9 R RE A I
Mk i ik ] 800 pg/ml B, 3 B ik 5] 86.86%, ICs A
283.5 pg/mlL,

2.2.2 X H, O, WWBRAER & 2 T, BF A i A 165
FIHBR H, O, 1 RE 77 Bt 25 v B2 1 38 0, FL 3 B RE 7 AS BT 1 588
Mk BE 3K B 100 pg/mL B3 R R B A 3K 73.93%, ICs, Ky
65.15 pg/ml,
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Figure 1 Different concentration of anthocyanins scavenging
effect on superoxide anion
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Figure 2 Different concentration of anthocyanins

scavenging effect on H, O,

B A R P B AR BT R EWRE SN
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WERN B b Bk o6, B AR W A RE S IE S AR L
BLRRAR LA 9295 19 22 XU, 3 26 1) &5 mT R 5 B8 A 1 R 1 4K
HREVME,
23 BEERUEBSERKEH
2.3. 1 X/NEEESR KA di2 1 R, 5 a g4l Al
LU o B A R R AR T 2R A R R i (100 pg/g) B, 25 ARk B 3
(P<C0.01) 4 RNy 47.04% . FHMEXT IR 5258 A4 Ho B,
B ] DG AR 45 25 i 100 pg/g i, 22 F 4% 83 (P<T0.0D) , 4 il 5%
F51.97% ., HA R EFEA S S A AN g B2
S (P<C0.05) , 15 B0 — Y2855 5 1 /0s BUHR B i oK B8 A4 i %5
BAEH R —ZMmHER .,
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x1 HBFEXN_BEBUNREEMKEOIHEER 2.3.2 X REMIKE N hR 2 WL ET A RS,
Table 1 Anthocyanin inhibition of mouse auricle swelling HAH/PNRMR LSBT M S, fERT 3 h N, 2 I kR
induced by xylene BE—BEAEIG I 55 3 /NI 3K B dw K AH . 4K 5 I K i R T 46 D8
w4/ ik Tl Al B VLW RO ER ST R TR 5% 2 o B B R e ik B
A (ug e gD B /mg w1/ % 25 M H B B 2 22 R (P<C0.01) . 136 B BT ) DE AR X £
K| 7.1040.8 R BN BRI NS 1 /N I s A Y A R
B 41 36F B8 21 100 3.41+1.8** 51,97 BRATFRAmAEA S HAML A 1.2.5 /NEEA &
R e 100 3.76£2.0% " 47.04 25 (P<C0.05) . HoAy il ] 2 B AT B e 3% 9% 52 (P<C0.01)
H 4 60 4.39+1.5° 38.17 YT 100 g/ g (970 B 4RI L DAER 3 /0B FF IR W 5 16 7 ROX
A6 500 k1 30 5.564+1.3" 21.69 PSSRSO R R B e R . IR AR T R AL
t % ARG EY K P<0.05; » » FRG5HU LK 21 5 25 A P T A A SR B B R AL 3
P<0.01, /NI A R AR (P<0.01)
k2 EERSTENANERFSAREMMKERNZE
Table 2 Effect of anthocyanins from blueberry on carrageenin-induced cm
20 51 1h 2 h 3h 4 h 5h
25 14l 1.5940.12 2.1140.11 2.9740.18 2.364-0.15 1.954+0.23
PHPEXFEEZH 1.1540.10* % 1.5040.16**  1.9740.14**  1.5740.21** 1.254-0.18" *
AR 1k 24 1.2540.10 1.8740.12 2.5640.11* %  1.9840.10* 1.524:0.16
1R A7) ek 2 1.204:0.09 * 1.6440.12°  2.2640.13**  1.6940.10"*  1.4140.17*

T % FREE EH I P<0.05, « » FoR5%5 [0 B i P<<0.01,

ARFERREIHGE T BT RIB R R T
Fre-und’s 58 444 771175 5 19 K BUAR 70 1k 56 97 SRR L & B &5
35 7, R e AR T B K B2 O 4k K A i e S AR A
ML NO A1 M A A3 TL-18 F1 MDA 19 & & B AIK e 02 12
e AL AR I 355 A R AR KT e R B R DG T 4 1R i L A
VSTETRINCE 3 (S R R (N AR R RN e A
TIRPLR KA Ko X7 858 16 T F PR AE R AL
HIRIF I 38 R UR A AR S5 T A B A6 75 28 L 9 0% M R 4 WL
BTG b, R AT A S B2 0F 9 T o LA ML B A7 3k — 2
Bt
24 BERESECMAMERKRER

g &3 AT o BT AR R AR E R K562 4 it 3 5 A
WM H e, B SWE S IEAKEIER 7 200 pg/mL
e St 55 [ vk A FE A o BR 5-FUSI R 08 - 43 0k . 9F B
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Figure 3 Inhibition effect of different concentrations of

anthocyanins on K562 cells proliferation

FEWE ] 200 pg/mL B 5755 4L M LA ] 2% 22 7 (P<
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FRATFPI AT R BA B IF 0 B0 6 1
3 g5k

TR 5T L BOR U8 T v [ K 2% 22 08 7 DX AR R A 0 B
T B A B0 A A BT A R F o 9 40 M 4 g 1 1k
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Tl L5 A 08 B I A S T, AR K % 2 U 1 W R W R
BB AE T 28 B0 R TG MR FNE FH ML B A 1 8 452 o AR SO AUIE 52
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R o DRI 82 I TF 9 6 5 A6 7 22 %ot J 98 40 e R0 301 A5 Ak
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A of Xof B A WA A ORI R R O P T B AR
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FIRFIF L AR BRAES A S .
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