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e d ABSHMAE L BEMEHNEMA4h, BAFHHEMA2h, AHGRERERES 750
mg/L;30 C,pH3. O A MAEHNEE BANTRAAKRIKCO NLHER, ZILETH
REFFRAFZEN K, &M A 54.10, 4 £ % 88.20 %,
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Studies on Purification of Anthocyanins from Blueberry Fruits
by Macroporous Resins

LI Ying-chang'?, ZHENG Feng-¢*, MENG Xian-jun"?
(1. College of Biology and Food Science, Bohai University,Jinzhou 121000,China; 2. College of Food Science, She-
nyang Agricultural University, Shenyang 110161)

Abstract; The adsorption and desorption effects of ten kinds of macroporous resins to blueberry
anthocyanins were carefully investigated. Among of them, AB-8 macroporous resins exhibited
the excellent characteristics for blueberry anthocyanins purification and then further explored. . It
was found that the time of absorption and desorption equilibrium was 4 h and 2 h, respectively,
and the concentration of absorption equilibrium was 750 mg/L. At the conditions of pH 3. 0 and
30 'C, the highest adsorption ability for blueberry anthocyanins was achieved, and . 60 % ethanol
solution was used to desorpt the anthocyanins blueberry from AB-8 macroporous resins. By
combination of those optimum conditions, a purplish dark powder with colour value 54. 10
anthocyanins was achieved with 88. 20% of the recovery rate.
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% (blueberry) , X PR 1% BE R R, B AL BE7E
HERBEEFELEEMRERERN, BHRLER
BEERE.SEFENEAT. BAFREF
EEBUBTREATMBEW—RLaY AERHE
VOZHEER ARE REBEEEN . AOCMEER
R EE NESEHEHEDIE ERL AR K
WRETRAEE T BONHNRD Y. BHSE
BEHeHMH AT EEPERARNEF T,
MEMAAFEBEL. BRI ECRTFREE Yk
BT FEARIMIERMEE S S BEEIEE
BHEEE EPRILRERMBEHEUAERR,
FEBRE BAKERERASGTESATMBA RS
HABALRRAUESYHFEFNET . AAAK
KAk PR BHELAET SO H XEH
EH XM EREECTHHRTHRLBE, £
EERIOHAFEREHMESEERPLCT
HEYHTREBER NP RHELBRIESERER
P EE B AL KRS SR, 3 % FLIR B AR IR
HRESFTHR, AEBELATFERR . ARIEH
T A R R — R R KE .

1 #M#5F*

1.1 RS

1L1L1 ## BERIETABRILEFRE
EpR,7 AhaRk.

1.1.2 & #H EAKZE.E%.ZE4LATER.
PN . 3 K 4 i A 7 5 R B : AB-8.X-5.5-8,
KEEFK¥WAI) = 5&; HPD-100, HPD-300,
HPD-450 ,HPD-600 ,HPD-700. W4t M £ Bk T
BERAAEH; DA-201,DM-301, X % % H R A
Cilad 7

1.1.3 RE 7200 MA] WAyt Eit:. LR
WAL B &, UV-1600 BE BT R4 66 E
it Jb 55 R 4 4 AL SR A4 J) 7 5 pHS25 R E
it B ERNET A B RERKER . ENE
EHEBAERATTHRES2 BEEE RN LB
BEZRAERAR = H;SHZIIB RHIEHF KEZ
R LEHRENBRERAF=H:HIQF £
RGEFB R RETAKBTFHRAFEFRAT
F=ah; DZF-6050 A THRE: LB ENH RS
HRAR .

1.2 HiE

1.2.1 BEZEHARPOHHNE BH—~TREHN
oWk, A pH 3. 0 (KB 3 i) 6000 Z BEVE W2 1
g: 15 mLMHAEEHS, T4O CTRRE2LG

IR BEREB, 40 CHEREBILEKBNE
B
1.2.2 BEREHFAKRELEARNERIHBHEY
#4 FApoHIOMHNEBER-HFBEBRAEMKER
B AR, 400~750 nm ¥ B A X H AT
BB . BALCHFNREOLIEHE.

HHFBRBERLECERK, A pH 3.0 KFE
MAEMNETEES ARV E SRR aHE
TR,
1.2.3 4R iARSFiL

DWIEBIALE 10 B RILFIE S HIH XK Z 8
BR2WLESIBER AEKZCEKEEZR LK
MEBKXACERAIL. BAEEFARER
B, IR TR AE P K5 . :

2) #3% B TR B R 0 TR 3R A W A « o R PR BT
BRARKEETH. BB 2, BT 100 mL =/
1, pH3. O MITER-FEEMNENBRBLA
FHEY, FEK 520 nm WHEEHME A, SHRE
50 mLMABIEE 2 g WIEN=AKP, BEEK
%25 F 30 'C.110 r/min ¥ 24 h, XA RHE ., i
& R R LA A, [ 3R AR R A0A 50 mL,
pH 3.0 AR/ 60% Z B2 W, 30 C.110 ¢/
min #& % 24 h, XA B R GE S5, 05 & R OEE
A HE R R o FIBRE B,

a=(A,—A)/A, X100%,
B=A./(A,—A,) X100%
1.2.4 BEIHEF4E AB-8 #fg L& M -F 4 6
#AE FEpH 3 O MAELHEREBRELME Ao,
B3 50 mL A 100 mL =& # e, m A Biit B #
52 g, BHRFH M LE 30 'C.110 r/min R %, & 30
min Ul EEBARKEE A, BL(A —A4))/ A X
100 % AR, 3T r R ER, 2 H B ERME A
=i
1.2.5 BERLEFE ABS # s LA F 4t ig
HRE HRBEMECFERARIE 2 g, MA pH
30MBEAEN 0N M ZBER 50 mL, Bk
#21F 30 C.110 r/min %, & 30 min BL 0.5 mL
HEHEHTR, R 10 45, W2 &GME, XF 6 & 1E
B.2HaSRRNHEHE.
1.2.6 BEREH 5 ABS R LGARFRA
HHHRBBLEORAWEETHR . EH2e. B

F 100 mL =ZABF MARRGEBKENLECHT
B 50 mL,BIR% 2% L 110 r/min k% 4 h, R
5 W R R R R TR B & LA
BB P RBREER AHRHSRMBER.
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5 £ % # KX ¥ #

#28%

1.2.7 pH{Est ABSHEAWNAEH K8
R TR AR Y A 28 wh A R R AR TE] pH (M 2E
BHER WERIME A 4 HEIL 50 mL AR
A 2 g #5100 mL = f i+ ,30 C.110 r/min #
%4 h B EEWT 520 nm LW ERAE A LHHE
B,
1.2.8 B A ABS AW ¥4 W E pH
0GB T B R OLE A, BUH 50 mL BA
100 mL ZMHB P, MABLE TR 2 g, AR
BETF 110 r/min % 4 h, AF R EHE T 520
nm bW EREE A ITERBE.
1.2.9 ZE&HRS K ABS #is M A HH
BEM AT RN 2 ¢ &FT 6, MAKHRS
¥R 20%.30%.40%.50% .60% .70% .80% .90 %
# pH 3.0 ZEEW 50 mL,30 C.110 r/min & %
2h, UM EEEEW®R 1 mL, A pH 3.0 HiITHE
B-EERABRESS 25 mL AR H,520 nm
HMiERAE, UBRLERFEOAENRRE,
1.2.10 ekt hIale KKK
IR E S MR 0.05 g, i pH 3.0 Wi
BRENBBREEE 00 mL BEEMT HBRE—EMF
L 7E 520 nm bl E HBOAE, AAKXBH=AX
r/WitEaH, X P AABRE.WARGHEER
() 7 g W b FE B BT IR A S B R A 20
i 38 ( %) = 35 B [ Y 46 6. 37 o B /38 38 [ i
EEFH FRE X100%M
1.2.11 ##E454% RRYEE 3K BEHME,
KA DPS SEit 844 #4758 097 o

2 #R5HA

2.1 BHEEEHEREREMIEHLE

dE L A EL, R LB T pH 3.0 MR-
PN ZE BB P L 7E 520 nm &b — B AR g,
T 4 e R A £, HF B AL 14 (465~560 nm)!'Y,
B 20,7 pH 3.0 T M-S EM AN E il P
BAFSHETRBRERBEFHRELR R
M2k B A=3.3502C— 0. 0073, R* =0.999 6(A
R LC R EH R WK E (mg/mL)).

2.2 RAMBEIESLETRMNERSELR

MR LATLUE S . AR KR MWL aHF N
R A R AN ) O R 2 B B R AR R HPD300
HPD100,HPD700 f155#% ¥ # AB-8, ¥ a[ik % 70
Kb, ATRRFRREBHELRYRE THRELS
Y EXE—ENREMEKE, BLEFTHR
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Fig. 1 Spectrum of absorption of blueberry anthocyanins
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Fig. 2 Standard curve equation of blueberry

anthocyanins
PSR AR AR A B0 IR . R S O B BE Ol K/ B
S5EERFXRZF. FNHRERQEEEKXAL
RIEGARAFYNEZERSHZ —, M@ RE
B4 9 X-5, HPD-600, AB-8.S-8, % & T ff & #0
BREEFASH, AN AB-8 XA LR L HFH
e B B ML T IR B R B K AB-8 K AL AE X
BRIEGHRAEMLER.

£1 FRXAWENESEAEHRSRHMEREE

Tab.1 Abserption and desorption capabilities of the different

macroporous resins to blueberry anthocyanins

WEXRE %/ % BRE/ %
HPD-100 78.2210. 54" 58.15+1.01¢
HPD-300 82. 4440, 84 50. 1840, 74¢
HPD-450 68.63%1. 09¢ 56.55+1. 22°
HPD-600 64. 050, 58' 63.75+1,05°
HPD-700 76.91+0.51" 52.48%+1. 35'
AB-8 75.24+1. 29° 62.0411. 48%
DA-201 57.5630. 74% 58.5310. 84*
DM-301 57.68+0.82¢ 54,37+1.51f
X-5 66. 9740, 47 66.40%1. 39
S8 49.52+1. 15* 60.32+1. 04

T ARNMNEFEFRERBE(P<0.05) . HANMNEZHE
RAREE(P>0.05),
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2.3 BEHEEE ABS XARE LW RKZH
F sk
ME 3TTLUE & fEFF 06 ) — BR B B Y, AB-8

WREXT A F MR RERTE X, BEEREH
TR, WM A BT A B, MR 4 h B, AB-8 i 5
XoF 65 H 1 R B 3k 307 4 IR B S AR 2,
80

[
70
§
gGO(
=

50

B fEl/h
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Fig. 3  Absorption dynamics curves of AB-8 macro-

porous resins to blueberry anthocyanins
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Fig.4 Desorption dynamics curves of AB-8 macroporous
resins to blueberry anthocyanins
2.4 BKELBEE ABS XA LABBRIAN
¥ it &

ME 4T LLE - TP iR e — B R A, B %
T ML BEFEZ #0248 R AT IE] 2 b B, AR
2 ALK R P, B H R BROLER BRI,

2.5 BEUEBHEEABS XFARE LHNRHER
&%

S % B 45 IR 22 T AL 7E 6 F I U AR K AL IR B
FilE EMBHERXAVENHR.BTEHTR
W B . B PR B VR B B 0 4Rl X 7E B B
B REAEK. ERARKET . EAHE AB-
8 KILEMWIE LR A FREBM, . h FHEEH S
FHEEABRE URCHAITERMMIERET
Wk~ R BB P AT D TR @S T R
RAAEGRMHERERMIECERFES, N
RAAEHTREH B S TR REMNTER
B R 750 mg/L .

60

01so 280 solo 750 10;30 1360
75 i 3 ¥k BE/(mg/L)

5 BEREAHTORKMERA

Fig.5 Adsorption isotherm of AB—8 macroporous res-

ins to blueberry anthocyanins

2.6 pH &3 AB-8 X 7L #f BE W f B9 ¥ 1

ME 6 aTLUE . pH XS AB-8 # B i MY &
EmLB K. bEE pHET &, EE T RMEERK.
XARER B R EGEHERR pH G5 W P HA L 4
FEEME R L HIAR R MG SRR R E W T R R,
pPH 3.0 fEEATF KR E S pH 2.0, pH 1.0 B 7E
BHNEMELEEER,pH 2.0.pH L OREGH
FBEEA S KB EREBTARRE, %L pH 3.0,

64 —_ s 1 1 )

1.0 20 30 40 50 6.0
pHfA
H6 pHEMEZRGHERMHENR
Fig. 6 Effect of pH value on adsorption to blueberry an-
thocyanins
2.7 BEX AB-8 X 7B AE W MR
ME7TAUES, EEFRHREREENAS

EABRAGXARHNAR IREIERERMK
WL EEHFHEM L ERE, BEFRERENLER
HHBMEER., HBEXD 60~70 CHEAE
ARE AL BT H,ENE TR ERK,
FEGEH R RRE .
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Fig.7 Effect of temperature on adsorption to Blueberry

5 Bt /%

anthocyanins



500 £ &

5 £ & H KX F R

¥ 28%

2.8 ZEARS I AB-8 KFLA AR R K b
ZEEAERIUR L% i, w5 SR YRS

WG Z R B S AR AT B R R,

B8 A A, ZRARABIET 60 %o bf, BEE L Bk

BEEEER NHAKTAEEE. ERERDT

360 Y ZBEIE WA AR

2.9 BEEEFEMMEKENIE
HBLEHESECHEIRBREHR LEMH/N

Bagmgm EaFRREEMm. ZEERSE 5410, iR 88.20 %. -

2 60% \70?3;)80% MOONEEHRRELES, 3 % &
0.25 B XF 10 Fp KL AE ) SR BB 5T, AB-8

BAARERE—FUEBENKIE, R EX, #
BRER . KEABRERPEOTFLEBI WL,

0.15 AB8 KM IsX L o B MR R £ 5 FER

010 b B R BASSF  Bf (6] O 4 b, SRR P RT E] R 2 h, IR B

ZBER S B% BEVHREBKERN 750 mg/L,7# 30 C,pH 3.0

M8 ZEARSNHEELCERROEN Bt I i BE T L R, B pH 3. 0 B R4 # 60 % BE 1

Fig.8 The effect of ethanel concentrations on desorp- LEERIENBRE. ZALBENERECTHE
BEpk, HEq R 54. 10, FEE Y 88.20 %,

< 0.20

tion to blueberry anthocyanins
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