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Review on the isolation and identification of anthocyanin and
its bioactivities

WANG Lu,WANG Zhen-yu",LI Xiao—yu

(School of Food Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The isolation and identification of anthocyanin and its bioactivities,including anti—oxidant anti—cancer,

anti-angiosclerosis were summarized and outlined.

Key words: anthocyanin; isolation and identification; bioactivities

HE 42K S . TS201.2 ERFRIRED A

H AT, H T s 22 148 e AN B 55 15K
N, BRI, TRER 68 25 IR I A D — A ) 32 10 438 T
5 R BRABR 22 11 DGy . Horp, fe A R B Dk p
N2 W A, TS K E i, 7T BLA
CECIN S ON S E NN U NN £ i s N K
TGRS . R AR B 4 M) D 1)
HEBE A F, T X e B Al — e U IR ) R I
fidf S PR ARG 0L £ 00 5 W 0 45, JLTE 36 & K A
JRIR A DAL T DAAE 2 AR I 7K s R 222 S 4k,
T A B AT 2 P AR EL D RE, VT 2 WF S ERIE
BT H 25 DhRe, B A 2 B P A AL TR R
SR
1 ZEBEENSBEETE

e HAR G or A s 2 M 2 FEAb (e, e
Z 8] E LA R TR s . S5 ShE Ik
JRAEEE L Sy A A ENE R T T R Y A R 1T
B S e S5 G AL ER . B4, CHRIEA 5002 B
ANF) AR 2R A6 (08 A 23T i £ 221, Horp WA 7S 4E
0570 B 4i S O A b i i W, ARR R A R
Pg AT 2510, 35 Py R 425 10 35 Cy A 25 (A 3 Mv, A2/
et PO KR 5L (1 3 Dp. — Fl Al R AE 0 5
(Cy, DpHIPg) FRIKEH AT AMIAE H AR S rh o2 5 WL I o
Vi L A RN GRSl TN P E R S A e TIPS I O

KRB 2011-02-25 * @ik 2 A
TEEB N 25 (1986-), %, L Aik AT 6. REFHH BRR
5B,

X E 4 5:1002-0306(2012)03-0395-05

50%, Dp 12%,Pg 12%,Pn 12%, Pt 7%, Mv 7%. HX
TP AT 2 BT 2R AT A 30 3 LB
T3, 5-F13, 7— A AP - 3 &M RT AR 4
A KL HE3, 5S— A 4T 10 2.56% , b s W4k
AT g R G5 (0 25 -3 A BT o

202080 ARG I, 73 iy S E BRI B
W PR A A TR S e BRI T AR S F . IX SRR
= B FE LR Z WV KA 3 HTVE < G0 o Fr vk A
O — S B A TR BT L e AT AL 1 — o
B 2 AR 53 T AR AR 53 B =i e FH 45 o 45 M1
B O T 2 AR SR N O A R R AE
FH T €0 22 (R A 25 S5 A AT 50 A6 T PN v R DL o

H BI85 R AT 2T« o 28O e vk | v e
BT AL T REAT 43 e all, JER DG 4T
VI AT G5 A AT S 2 53 MT - Ana B. Cerezo5: X%
Camarosa %47 P A (O 2RI ST 4 B 255, K
JHLC-DAD-MSK I A %01, RALZE (0 3 -3 4 BT
S Hrh R A, TG AT R AL ZE (A 5 -3~
PETHETE R R A SR AR VR R R T W, DA,
W R AIT T BT UK A B R S G B (R 2R 3 ] 4
BT VAT 2500 38 -3 AT R4 (L 3 -3~ b
TP Garzon 55 R FH A7 A7 6B AR BIE B 1R vy 280U AH
{633 (HPLC—DAD) FTHPLC— HL W 5 29 14k £ IBE iR i
72 (ESI-MS/MS) Jll 52 T &F A& Ll 7 By 25 A o {6
TS %, 65 B WK, A6t 73 ik (329.0+28.0) mg
TR 0 25 -3 2 B M B5L/100g FW, Sy 7 4
(758.6+62.3) mgi¥ 1L T TR 24 1/100g FW, Horh 9S24

20124 38 395



Jﬁ%:“@&

Scence and Technology of Food Industry

02 -3 AN AP RETT 2 R B A e 1T, & E i £ Ak
B A G N 21 ) Zhendong Y ang 8518 ik
HPLC-MS¥:7E, 88 KoK 2R I B e PP fe (o, Bl
B N R TEA O SR -3 AP . R TR R -3
ZEPHEEY AT 2 (0 3R -3 A BT S e AT TAH Y 1 T T
FRIAAM; Vaccinium uliginosumIE F 1 1 (L 5= AH 5%
0.5% TFAW LBEFWHEE, X5 A A1 2ti40 51
HPLC-DADBEAT S5, JITAT IR 06 119 20 e #4859 7
2 TR HEAT A &5 R BT, i I T AR AE 1 ]
TP £ 0 P Ao e ) T X G A58 N 8 e AT
0P C LA HR IG5 A N b A B A0 AR I 5 A *
W VEORLINZZ PR TR (O AT 20 B 5 %, o
T RN AR T AL R Sy, A5 R
W EORL/ANZERPRL R S AT 148 AN ) AR AL S
WA, HAS R E RN ZEFERL T e (T 1) R 28
S & mANmP AT L85 K ACZ T« i O AR (1
R A% (0 T v, S T AR SR A (O 4.
Sy, S R I P e (O B R A Sy A Py 33—
Bl AR BT . AT 2500 33— AR TR FINAY 25 (0, 3537
ZEPHE T B e AT AT A A,

A A AR TS AT AF A g Yk
G OTFIAT S0, KZHIEUL R, 090 s 45 5 1%
FEICHR R 52 A6 7 HhBEFF IR A7 &2, Susana MR
T AT 158 R KOs v 40 88 2R RS I — A (O T R 46 (0
2%, HMJH B CHAPC NMR 1D F12D 37 R (COSY.
HSQC.HMBC) , &5 A b-GWWlfihs ey ML
FKFE a8 — KL -3, 5-0— 18 %4 Wi 13,
DANIELTE S 56 v A M2 Ak 119 £ 19 B8 I £ B A Bk A €2
T 5 I A [ AH 2 BOFN ) 2% L HPLCHEAT 43 B9, 3R15
T 5RAE T IF A FHLC-MS/MS, GC-MSHI2D NMR %
SE HA T GHER (0 303 [2— ORBETD 2EFUHFH . Kot
1035 =3P FUHH T « R ZE 4 (L 38 —3—[2— ORMETD -5
BT R4 (A 32 -3 FLHH T R AR 4244 (0 35 -3 7]
BT
2 TBEHNEWENE

VP2 HRE#R G T O ERSIE VR I T - AKE
I AEIE YE DT M E BN . TE AT A
AR PR B BT TE M, I P it PR A LA T
o7 —— e 8 P O LA THT PR 9590 LA A e e Bl PR I
A6 T LA AR R SR I A0S
21 mELENE

W PE R (ROS) A2 51 4 it 453 493 11 3= 22 s A
H 2538 22 1195290 #15 HAH OC, A3 . K2 EROS
2 3 3ok I Y Al AR i e Al e b e AR . BELIBT
ROS L I £l 2 76 41 i 170 280 3 B AU A 77 17 25 22 4%
FHBe, T S TT | 2 M KA R B AR I
P, el BRROS Wb 4L DNA$R
Ui~ BB A B R 42 B T 2015 S I DNA
&I S5 T DNAME L . et ) LA
BEEUE IR B b 0T, el ke S 3 g, (H
XA B T HANE AR e TE . e EaTT PR LTS
PES BT S G, R e 5 &5 LI
P 2E L P AL B B AP, e AR X T IR g

396 0125 =3

TR HE &

DI es AR . AR, 5 VF 2 WFCHRIE T AR AR
AP DA AT BT RTETE

G.A. GarzonZ5F 90 T R G0 AE (B4 @) 1 =
BT R PrEAL T, e T X ABTSFIDPPH
1 A 19 8 i P 23 ) A 458.91.87wm trolox eq/g
FW, JFU00T T T b e O B A (T ARy
AT B AT TS MR, UEHT e T LA D RAR (A 3 R
PUEAL TN T D REPE & M P, Markus Schantz%5
ST D R s S e o iR S VY (BED , R4
ARl NS 45 i b 988 41 Al 52 Caco—2 FITHT-29 [RI PL 481k
Thask, £, BEAERIAAE T BT Préathin 4,
FFEET T DNAF A TR, 98> T Bl N ROSHI 41 i
tGSHZK -2,

LI T W /S 22 b T 0 1 2540 B 35 B
DPPHFIABTS H th AL ge )y, Al AR B &
FUIE & B4 R IR UE W] T e (a0 R It
AL EE Dy BT T BT X iy (BHT , &5 L3R
W, R /N 224 S RAR P A AT S 32 FLAT AR
KIVTT R e, Heah, I8 B WE LUk vE 2 4t
A AT IR DU TS AR = T VATV /2,

KR OF T ELEE, AR B
SAATETEWE AR . Petko Denev BF R L 325 A 4L .
TR 2T TR A E A LRI R e (T SR I 1)
PR EREAT TFS, GBI AT A
W BE J) (ORAC) F2 4L Il ¥ #2152 )1 (HORAO) |
SO A A 3SR PTA L 2 50 (TRAP) (75 R 48 4L I
SR AG W A SR VP o o B AR SRR EN )
FLAT = IORACAHE 45783 wmol TE/g; BFHEREHEHL
W)t B AT 2500 g o ok A AR I 37 9 L T dn s (I TR AP
{EH 44051 wmol TE/g; ¥ A34&EUY) B A & =i HORAC
{E 1293 umol GAE/g, 3 HATNOE Kk fie )y dse ™.

XA A0 45 SR FH AN RS 1) B 43 T e B
A TRV, D2 A5 B I P IR A B R L A T Y
JEIE N 2RI LR E (DPPHD MR- b 2= /bym
P AR PPl BT v e, 45 R B I 4560% LI
R HU ) R R A (S R, il
(3.94+0.19) mg/g. (1.26x0.11) mg/g, H A7 1R 38 1) P4
HIEPER,

2.2 mEiEMH

o A T 2 W) 0 P 3 I B BIT 9T AR A
S AT HLA IS AR FERE R AR VR T, e IR i
FEMA T R RE AR A SOG4l IUE R, GLFE S i i 3
BEL oA PR TR A R AT SR IS i e, ARk
IFAECTT 4544 5 P D BESC Ry 45— L8 5T,
PU JINGZEHFFT T 48 oKk B HE . Z 7 7 SR
N T2 N S R AR R A T B B IR AN
7] A €0 1 &5 A X N &85 i g (HHT29) 4l i & 17 A= K
FHIE L, 45 SR 0, T B2 B A ) TEAS [R)FR 5 4
H T HT2940 Mo A, Horp 8 ORI RO B
Sii BRI, Fe TRk 24 45 7 Sem T4k 24 5 P
AE 77, AEMEIE B 3L Ak (P A8 (07 X HT—-29 41 fifg 11 4%
B BT S im0 2 N 5 i R FE G T
T PRI AR R I Ak () A6 €0, 2R B0 HY P 8 S A 99 200 59 Ab



ﬁé:ﬂ@&l

t®E &

A TR IE TS A N A T R EC X AT 29,
MCF-7F1HL-60% 41 M F F AT B RN, [H] B IE
W T A i e O R I e (R R (o 0y 2
AV AR B [R) BN e T 7 A T B B

AN TR o 28 199 A €8 T 1 0k AN [ T 8 4 it i 62 1R
JH o TTHIFTENIGT T acai (AL OTFHEEU (AEAD 13T
SRR P I C—6 BRI A 28 12 J5 8 4l G ATMD A —468
N U g 40 B (P PO B SR VS 1 45 R o, e e 2 H A
il T C—6 Bl I ff 8 )8 TR 41 i, DNA ladderfif® Jr 25 3
KW, AEAVE T T C—6 5ol 28 5 53 988 4 M 8 T, 1
AEAXTT-MDA-468 N FLII 4H H 1) A= K A 52 27,

AN, PEEUY T AS R 2H 45 349 AT Re Ak B o 15 .
Li—Shu Wangff 573K 1 , S0 58 701 %) B £ 4 e 410
Mk R I ARIAE T, SR AR RS I — B 0 5 oy
2, RO TP AR T LR T T AR RSN TR
W /)N B 22 52 410 B 1 B0 4 15 3 A% Rl T — e BRSO
FIE -1, R e A 2 LR 5y b i
WEPE R 4y, I X PR T PR B (R AN TR 21 4333
TSN, R I R T A LM 4
A Re AR Uik, B AR R A A Al
ALIIAE AL,
2.3 shBkRELiE M

AT X TR B K AR A AT R E T . 4R
T, X145 7 D 8¢ R M IUIE AR AN « Long YiZk
PLER T 2 1R 1 (a1 X Al A ARG 25 B B 2 11155 52 11
PRz 353495 IR AR 25 N, >k B A 8 €00 1) A 2% 5 440
W AR PR PRI DGR o 9 41, R BT i B A6 (T 1 i
Mo Pt A 3G, k¥ w5 W R Y E - FAH &
KF o G IR, AT A B HAT F0d A A 35055 5 1)
W Rz 403493 1 1 3 22 25 1) S —OH 1) 6 20 B B -4
M—OH, 3, 4—1E - —F2 3L M 3-F53L,  F FLIXFhp )24
NS4 P B R s A B S R AR SRR,

CD40S T3 I JEREAT 5 & P 2 41 il (ECs) 2411
WG 771, I B8 A 250 Hb firh 2 20 K S BE A 1R A 995 5 T
PR SR o A T A S BERE T AE AT LT
O MU PN, ——HE A B E P iE . AR
T, B A A LRIEE AN 25 . Min Xia%587F 5256 46
10,7 O 43 (6, 3% -3 -0 —B— 1 A Wi (Cy—3—g) AT 2y
1028 -3 -0 —B -] 28t (Pn—-3—-g) Ab P ECs, Bk T
CD40E T 119 I 32 11350 » 3 2 IR S L RE b T 380 98 4
DA 7 RN T 4 B B I (MMP) [P 5K . 55 46, 8
O] LLAHICD40TE S P9 4l i T Fe T A
FEIE /D T CD4015 S (K INK R p38 T o IX sl itk 1
A BT JORE N 27 S 1 KR P Th R £
SENBFTE T WEHE R B AR/E T, 45 R0
W e AR T ] ARG v T IURE K B KT, e
YL ah ka1 Fa 2 CAAD , A3 /H I LPS HL. LPLR #5 4
I S 3 na, DRI b W e SR SR L 0 HL AT BRI S A
TSJ5 B0k sk RE AR A A F Y,
24 HEAXIEINAEE

A. Ologundudul 258 5T T 2% % J@ sabdariffaft {4
FAF2,4— A B R MRS S 0 AL R B i AE S, |
sabdariffadt. T HEPCPY T AL FRZH W S Hige 2> T MDA

Vol.33,No. 03,2012

FRITE R (p<0.05) , #4911 GSHI/K V- I 435 T 20 2 4
] — 6— R IR 55 5t ST V1) 1 3 MR, AT AT e 3 T
DNPHFREVER)NY,. o X Eegt S WT , Hibiscus sabdariffa
Linn (1846 2 (A A T S B n] LR sh) 52
2, 4-DNPH 55 1 5 I S0 A0 R0 4l I 85 P 50w

Susan 2 FT 45 HAE W, I R PLHMLE AR A nT L
FH I v & SR B T A I I AN ) A K IR
ST, REWTE S T HE A i EE gn i AN 1
KAPIAVET o X1 dpe KGR AL B, i sET -1l
5 Y M9 B 391 v G2/MERT B R 13

ZHAOHUA HOU%SWH T T HOK AL B B 2
S AV RS 155 S 3 405 /08 BRI R 2, 2 3R
B, e AN T LLBE S R 53455 /0 BRI o B
JEME CASTVALT.GGT) MDA . IfiL &5 W 45 42 < JFFJUE 1) H
W =8 (TG A IH & i (TC /K, L BoR i R
TP R ST,

Mary H. SEWF58 T — Pl & 46 (o 10 R HE AR
AF Vaccinium angustifolium Aiton W) [ LA AF FH , 45 5
KWL, WEAE P At B R BB PRI CSTh1/6)
B 1) g B RESER & o T8 (O 50 40 AH X 1 M B H
WG F5 S 5 () B URE I PR o 2l ) PR AR T B %
10 33— O— PP T K10 3 -3 - O A T B AT 9%
vk (300mg/ke) » 45 LR W, 49 2% (0 35 -3 -0 — i Bl
W BRI ER , 0 G HE 50 35 -3 —-O— il B 1
JE LA P,

GyAN, RIS AT T R R X /N B
T RETNREM FEm, &5 G WIARIE /N BROAS R 570 5= 1K 1k
OF32d )i, H A a2 n) k2 v S BB e AN e F 1
HE 1 FPUARAE sl g 2, v 77 2 2 e w25 4R v D B
IR CL A B (P B A RE 7 . DA AR R 4 i JERD - F0 i
,f’ﬁ[%]o
3 RE

TOATE PP RSRTE R B Lz, nf LA 32
N Tk, e 2 M AR B g, tn] LU
TR A A R T A S AR vk,
e FE S BRI TSN . Xt 75 2t — 2
T PSS A ZH ke 2R L S5 A AT LA e R B i Fa
s A0, kT H AR BRI RE 5 T IFIRIE 9T K 22 202 A6 4
HNIAT B 2R B A /s B, i SR SRR B AR
A ERE— 30 E ST, ARG 2 B O A E AR T
AU B Ta) (1 22 5 L BEATIRAT IR A 9T 2% .

Sk

[1] Chou PH,Matsui S,Misaki K, et al. Isolation and identification
of xenobiotic aryl hydrocarbon receptor ligands in dyeing
wastewater[J]. Environmental Science and Technology,2007,41
(2):652-657.

[2] Pazmino—Duran AE,Giusti MM, Wrolstad RE. Anthocyanins
from oxalis triangularis as potential food colorants|J]. Food
Chemistry,2001,75(2):211-216.

[3] Kong JM,Chia LS,Goh NK,et al. Analysis and biological
activities of anthocyanins|J]. Phytochemistry,2003,64 (5):923 -
933.

20124 38 397



J@étﬂ@l’&

Scence and Technology of Food Industry

[4] Andersen M, Jordheim M. Flavonoids|M]. 2nd ed. Boca Raton,
FL:CRC Press,2006:452-471.

[5] Ana B Cerezo, Elyana Cuevas, P Winterhalter. Isolation,
identification,and antioxidant activity of anthocyanin compounds
in Camarosa strawberry[J]. Food Chemistry,2010,123:574-582.
[6] GA Garzon a,CE Narvaez a, KM Riedl. Chemical composition,
anthocyanins, non—anthocyanin phenolics and antioxidant activity
of wild bilberry (Vaccinium meridionale Swartz) from Colombia
[J]. Food Chemistry,2010,122:980-986.

[7] Zhendong Yang,Weiwei Zhai. Optimization of microwave —
assisted extraction of anthocyanins from purple corn(Zea mays L.)
cob and identification with HPLC-MSJ[J]. Innovative Food Science
and Emerging Technologies,2010(11) :470-476.

[8] Li Rui, Wang Ping,Guo Qing—qi. Anthocyanin composition and
content of the Vaccinium uliginosum berry[J]. Food Chemistry,
2011,125:116-120.

[9] RE 6, ME, & B ¥ Iiapedansn]. &
RAAF2010,43(19) :4072-4080.

[10] #4755, F 40, A4 R A6 & 35 20 5 5 R 3 18 B 8 AT 2[J).
2R A5 2010,38(20) : 10907-10909.

[11] Kim MY ,Iwai K,Onodera A. Identification and antiradical
properties of anthocyanins in fruits of Viburnum dilatatum thunb
[J]. Journal of Agricultural and Food Chemistry,2003,51 (21):
6173-6177.

[12] Remy —Tanneau,lLe Guerneve ,Meudec E. Characterization
of a colorless anthocyanin —flavan -3 —ol dimer containing both
carbon —carbon and ether interflavanoid linkages by NMR and
Mass Spectrometry[J]. Journal of Agricultural and Food Chemistry,
2003,51(12):3592-3597.

[13] Susana. Flavanol —anthocyanin pigments in corn: NMR
characterisation and presence in different purple corn varieties
[J]. Journal of Food Composition and Analysis,2008,21:521 -
526.

[14] Daniel J Comeskey,Mirco Montefiori,Patrick J B Edwards.
Isolation and structural identification of the anthocyanin
components of red kiwifruit[J]. J Agric Food Chem,2009,57:
2035-2039.

[15] Konczak I, Zhang W. Anthocyanins—more than nature’s
colours[J]. Journal of Biomedicine and Biotechnology,2004(5) :
239-240.

[16] Wang SY, Lin HS. Antioxidant activity in fruits and leaves
of blackberry,raspberry,and strawberry varies with cultivar and
developmental stage [J]. Journal of Agricultural and Food
Chemistry,2000,48(2) : 140-146.

[17] Chen ZY, Chan PT, Ho KY, et al. Antioxidant activity of
natural flavonoids is governed by number and location of their
aromatic hydroxyl groups[J]. Chemistry and Physics of Lipids,
1996,79(2) :157-163.

[18] Rice—Evans C A, Miller N J. Structure—antioxidant activity
relationships of flavonoids and phenolic acids[J]. Free Radical
Biology and Medicine, 1996,20(7):933-956.

[19] GA Garzon,RE Wrolstad. Major anthocyanins and antioxidant

activity of Nasturtium flowers ( Tropaeolum majus ) [J]. Food

398 oo mam

TR HE &

Chemistry , 2009, 114 : 44-49.

[20] Markus Schantz, Christiane Mohn. Antioxidative efficiency
of an anthocyanin rich bilberry extract in the human colon tumor
cell lines Caco—2 and HT-29[J]. Journal of Berry Research,
2010(1):25-33.

[21] EL-Sayed M, Abdel-AAL, Atef A Abou—Arab. Fractionation
of blue wheat anthocyanin compounds and their contribution to
antioxidant properties[J]. J Agric Food Chem,2008,56:11171-
11177.

[22] Bagchi D, Garg A, Krohn R L, et al. Protective effects of
grape seed proanthocyanidins and selected antioxidants against
TPA —induced hepatic and brain lipid peroxidation and DNA
fragmentation,and peritoneal macrophage activation in mice[]].
General Pharmacology,1998,30(5):771-776.

[23] Petko Denev, Milan Ciz, Gabriela Ambrozova. Solid—phase
extraction of berries’anthocyanins and evaluation of their
antioxidative properties|J]. Food Chemistry,2010,123:1055-1061.
[24] %l 2odp ) A BE PR EFRA L R AT R
[J]. = %R R k5 38 ,2009,25(6) : 1347-1350.

[25] PU Jing, Joshua A Bomser, Steven ] Schwartz. Structure—
function relationships of anthocyanins from various anthocyanin—
rich extracts on the inhibition of colon cancer cell growth[J]. J
Agric Food Chem,2008,56:9391-9398.

[26] J Dai,A Gupte,L Gates. A comprehensive study of anthocyanin—
containing extracts from selected blackberry cultivars: Extraction
methods, stability ,anticancer properties and mechanisms[J]. Food
and Chemical Toxicology,2009,47:837-847.

[27] Shelly Hogan,Hyun Chung,Lei Zhang. Antiproliferative and
antioxidant properties of anthocyanin-rich extract from acai[J].
Food Chemistry,2010,118:208-214.

[28] Li -Shu Wang, Stephen S Hecht, Steven G Carmella.
Anthocyanins in black raspberries prevent esophageal tumors in
rats[J]. Cancer Prev Res,2009,2(1):84-93.

[29] Long Yi,Chun—ye Chen,Xin Jin. Structural requirements of
anthocyanins in relation to inhibition of endothelial injury induced
by oxidized low—density lipoprotein and correlation with radical
scavenging activity[J]. FEBS Letters,2010,584 :583-590.

[30] Min Xia, Wenhua Ling,Huilian Zhu. Anthocyanin attenuates
CD40 —mediated endothelial cell activation and apoptosis by
inhibiting CD40-induced MAPK activation|[J]. Atherosclerosis,
2009,202:41-47.

[Bl] %, 2% T. ERRILEFRF WML LB
A g AE R[] F B A F R ,2010,10(2) :52-59.

[32] A Ologundudu, A O Ologundudul, O M Oluba. Effect of
Hibiscus sabdariffa anthocyanins on 2,4—dinitrophenylhydrazine—
induced tissue damage in rabbits[]J]. Journal of Toxicology and
Environmental Health Sciences,2010,2(1):1-6.

[33] Susan J Zuninoa, Yanjun Zhangb,Navindra P Seeramb. Berry
fruit extracts inhibit growth and induce apoptosis of high —risk
acute lymphoblastic leukemia cells in vitro[J]. Journal of Functional
Foods, 2001 :187-195.

[34] Zhaohua HOU , Peiyou QIN, Guixing REN. Effect of

anthocyanin—rich extract from black rice(Oryza sativa L. Japonica)



@étﬂ%&l

t®E &

on chronically alcohol—induced liver damage in rats|J]. Agric Food
Chem,2010,58:3191-3196.
[35] Mary H Grace,David M Ribnicky,Peter Kuhn. Hypoglycemic

activity of a novel anthocyanin —rich formulation from lowbush

Vol.33,No. 03,2012

blueberry , Vaccinium angustifolium Aiton[J]. Phytomedicine ,
2009,16:406-415.

[36] Rk, kA, 5. K ERBLEF D RLED N a
[J]. #8 R LA+ 2010,49(8) : 1933-1936.

1111111111111 1111111111111 111 1111111111111 1111111111111 1111111141111 1111

(L4%357T7)
HATHE = E T . UCPL ACPAH R F L 2 o) LA, R UL iR
EHPEzE S, WAKS.

i 97 2 40 i AR 23 BT 2% 4 B 4 i ZE TS R T LU
i, UCP 571 F 21 - ACPHR 71 5 41 ACP i 571 5 4 R AR
ZEZZ B IR AL P AN I AE T -3 34 IR 254 R (p<0.05)
77 A0 M S0 T 2389 25 AR AU T 2k iy, 22 I NK 41 Ay
AP . UCP ACPAR [H] 571 22 18] bh e, D)= O
W R, VEWEL.

10 4 209% |10 163% |10%% ¢ 20.5%
10%4 104 10%
10°4 Q1 QZ‘ 10% Q1 |Q2- (104 Q1
10%4 Q3 104 03 04 10%4 Q03
0 10° 10° 10° _10°_10°_10°_10° To 10"
105 p 17.5%| 103 | 18.1% |10°] p
PI | 104 ) 104 104 :
104 ol |w] o e o] oo
104 03 03 Q4 1074 T
07107107 107 "T0° 107 10 100 10° 10° 10° 10°
105 ¢ 17.6% (1073 1 20.19% |10% | 19.8%
104 104
104 Q1 Q1 QZ?',; 10 Q1
10°3 03| s Q3 104 Q3
T e T T
CFSE N
(D= W 1 0% N VTR A R it i R T e
Table 1  Death rate map of target cells in each group by flow

cytometry analysis

Vs As TE X Be BT R, Co RS 220 1RV

D: UCP&HIH; E: UCPH 74 ; F: UCPrE 7 s G: ACPER A
H: ACPH 745 1: ACPE 7l o

ARWFFER I, UCPE ) FNACPAR  H S s 7 L3y
T Gk 2 I 5 G 0 D) BRAR TR /S BT IR A AR S ROV,
FE IR e AR X /0SB 4 e % o) B HL AT R e A
A, HACPHFIsAE M 20 T ucPH ). UCPHI
ACPAEG =« iy 771 6] B0 088 T BEAK T 7S B 100375 35 1l
AR B A B E R SEA, R EAI S B
PR e D Re A $2 i B, BLACPAR . & 7l & 1 AE
FAEFUCPIK . 7. ACPE 7 B 5T S s ThHEEAR
AN BB BRI e O AT B R S E A, RORACP T
) XN R PR A — B R Al i Th e LT P = E .
UCP =1 511 5 FTA CPr | iy 771 B ] I 5 4 i o 7% Th REAIC
TN FRONK AT B 35 1, PR oS a3 st A S NI AT 3 P
HARESEM .. UCPARH &= A 3N e D Eefk =
/I~ B R L R VE FE o

BFFOE 5L ), R 2 2 BEEREAXT /S B e 2 Th
HE I B SR AE T I AN AR ) SR BRI, 110 A2 A7 A B il
FlE . AT, TR 4 100me/ (kg s d) JACPXS /)

it i 1 2 2 v 28R e A, v 71 d 4 [200meg/ (kg e D |
SO AE TS . UCPARFI & 41 [50mg/ (kg » D T 115 Ji
FEECH BT, SO Rl v 7R 2H RN s R H RO
B X RIS SCRRIOFRIE S, 2 R 22 Z 0l 10 I
RNV AR RRRAE T SO AKE R Ui AR S B
I Bl 351) B AR T
3 it

B s Ty Be 2 B A H R S o s AN AR R S P A
¥£ o DTH AT J2 WA M 628 ) R 559 , 15 1. 2% A2 Al
W T A VR o BE ThEIR D0, T 87 380 DA R e P 02 s 0 )3
I 18 1 FUNK AN B 7 P n] e i B RE ek f 2 1) 8ok
Dt o JH RN LT 2 7 ) G Ay, SRR FE Hta )
DL TH]T S5z AT LAAR (7 5028 D HE B 5S o

K Y N Ep o I B ERE ST (G S T A TSR AT
P F2 ARG (2003 4F JfD 1015+ 34 5 50928 I DI REVEY
S 2 L) e AR AL, ARE A FE g SRy e R
Z B ACPFIUCPY) B AT B 5 fo 2 T AE T « NERG L
KT, BRHEIEAF R R 2 Z W ACP ¥ Fo 35 1 5 4
JHL I R 2 20

TR T 245 20 1 R 2 2 B SR ) B 5 e
TIREMINLELE T4, RE SR T 24 S 802 b
MRR S L B M ABAAT DG, 3B Ay Tt 2P 9

%0k

[1] LI Yan—qun,LU Fang,ZHANG Ke—chang. & 4 ¥ 5L ¥ 49 ik
R B I I 0h RZ I S A M 5 A M E AT R[] Bk
SR A4 . 3 30,2007 ,68:323-328.

[2] BAO Xin—feng, WANG Xue-song, DONG Qun, 5. Z ¥ %% %
P % 09 25 M PERT )] 4 FEAL S L 3E SR ,2002,59:175-181.
[3) skmemh B An , FEMR,F. RESBFH Ik EmE
W e RN B F AT R(]]. A DK,
2008,15(6) :435-438.

(4] B Bisy , T4 AR, 2 Z S 4EFDCNE A #7550 R &2
B R 89 SE IR AT AL[J] R P B R 4 A4 & ,2009,4(4) :245-247.
(5] B R, ik ohar ik 5. LT HHIE LB DR
E v i 6 S s M W AR A []]. s ie s & F S 3 4 & ,2004,
20(2):142-144.

[6] Z=ALA. PR ERFFFM. 1M, Lif. EAHF
FAR AR, 1991,

[7] #H s, Tk, RS, B LB T EFM] F3R. L7 A
KT $ AR, 2002,

(8] PAAREME T AFRGEERE. PHFHHRHH(H
F 3 &30 )[M]. 1993.

9] F&ZE,FHA  2EKR,F. 2L SHIRIHBAEN G L%
A48 & WA ()] F 25 44,2007,30(1) . 71-73.

[10] AR A0 E B A R4 R SR 5 0 H K HLE[S].
2003.

20124 38 399





