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Microwave-Assisted Extraction, Purification and Identification of Polysaccharide BBPO-2 from Blueberry Fruit

MENG Xian-jun, CHANG Yu, SUN Xi—yun*, LIU Xiao-jing, SHEN Yi-xiao

(College of Food Science, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: The microwave-assisted extraction of polysaccharide from blueberry fruit was optimized by respons surface
methdology in this work. Hydrogen peroxide, trichloroacetic acid-n-butanol and polyamide column chromatography were
compared for their efficiencies in removing pigment and protein from crude polysaccharide from blueberry fruit. After
further purification by DEAE-cellulose 52 column and Sephadex G-100 column chromagraphy, we analyzed the purity
by HPLC and monosaccharide composition of purifed polysaccharide by GC. The optimal conditions for polysaccharide
extraction were found to be 1:8 (g/mL), 600 W and 30 min for solid/solvent ratio, microwave power and extraction time,
respectively. The extraction efficiency of ploysaccharide under the optimized conditions was 3.32%. Polyamide column
chromatography was considerably more effective than the traditional methods with hydrogen peroxide and trichloroacetic
acid-n-butanol. Three polysaccharides were separated from DEAE-cellulose 52 column chromatography, namely BBPO,
BBP1 and BBP2. BBP0O were further separated by Sephadex G-100 column chromagraphy to obtain BBP0-2, which was
composed of arabinose, galactose, xylose and glucose with a molar ratio of 2:5:3:4.
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Table 6 Comparison of the efficiencies of three methods for removal of
pigment and protein
T R E % ERAMBRE% SRR E %
RYE Wi S7 93.11 — 79.24
ZHORR-IE T ERE — 85.31 70.05
WAL R T 85.37 85.07 98.72
e — AR

PR ORI K, SR WM A 2 AT vk 5o T I i 0 5 L 22
R RO R 2 R B R AR AR, T
JLREXTT 2R R, SR R TR UKIE R =&
LWR-1E T Wk o SRR M AT S M) 22 0 6 32 RO e ok 26
EERUEAIRIEMEAR, AE0S 220 () O B e e, LR AT g
XA R AT HREIEH, SRS ED. K
Tk Jie A 2 AT v o) 22 0 1) B 1B PR R IR = S SR - 1E T
EHZEARKR, JEAMY, EXZRERAERNE T =
A OMR-1E T Bk JLIE R AT gt — S SR I I A%
W pHAE FEAK, SR WEM 0, 38 O 2 0 16 Ok B
R
2.5 DEAE-524F4E 3 & FACHAE 2T

25

2olLBBRO  BBP!

—=—490nm
——530nm

15 BBP2

1.0
0.5
0.0

0
—05L

Wl e

4 80
A
M4 KEEEBBPHIDEAE-524F 4 5k 247 il

Fig4  Chromamtographic fractionation of blueberry polysaccharide
BBP by DEAES2-cellulose

K440, WA 2 HBBPADEAE-5241 4 & & 142
Bkt 2, a8 7T3ME, IE R SRR DS
3P ZHEAL 5y, Fe WP 53 7l i 4 s BBPO. BBP1AI
BBP2, 35l i BBP & & 117.84% 53.13%M121.67%. H:

HHEE AN SO AR TR, RS B, BEEIR O R
RRAEG, T 565 24 WA OB RIOBE 1 1R 11 - AT R o, HL =4
AT —E, BHIR RS B T AT e )
JITHRANY) — o FLRA O mAK, ARMESCER AL 08 1) 5k
1T I8, WMOEBBBPOARS: N — 0 (1) 5 B alifb b
2.6  Sephadex G-100%ECFE 2T

3.0 BBPO-1 BBP1-2 BBP2-3
2.5

2.0
| 1.5
X 1.0
=

20 40 60 80
A

|
o
W
r

5 H#E2EBBP0Sephadex G-100k: 27 fai%
Fig.5  Chromamtographic ractionation of blueberry polysaccharide
BBP0 by Sephadex G-100

WE5HT7~, DEAE-524F4E 25 85 1 S ekt 2 AT I 25 1
K5 BBPO, Z:Sephadex G-100%ERFE /2T, k&S24
IKVEE, HIX7EI34M%: BBPO-1. BBPO-2F1 BBPO-3,
25 BBPOE H125.19% . 18.42%HM123.92% . it
BBPO-2[1 U H 5 A7 B LI TR, 300 4 7 i 1)

N TAF By R L — M 2R, UL EUBBPO-2
HEAT S5 BRI -
2.7 4difEksE

T I e RO L A BT S B T AN RO BRI
WIE6HT i, IR 43 B 440 1) W 45 2 BEBBPO-2 4y 45 1)
—4 5y, ZHEBBPO-255 LU A 4 100% HJC HoAth 2406,
XU Z BEBBPO-2 0 Al FE A = 1) 20, 1T UK HL kAT 45
LALTIS

0.04
0.03
> 0.024

0.014

13.7231 460

000 T T T T 17T T . T T T T 1
0.0 2.5 50 7.510.0 12.515.017.5 20.022.525.027.530.0
A< 18] /min

E6 5% £ ¥BBPO-2[HPLCHE ¥
Fig.6 HPLC chromatogram of blueberry polysaccharide BBP(-2

2.8 HREAL AT

SAGRE T A R LKT, W22 BEBBPO-2 IR
FELEAN TG, RE7K A 22 R ol R =ORE €y B S5 A v
BEHEAT X LE oy AT, 45 3R W 48 22 B BBPO-2 = 22 th fif 7
fEbE(Ara). “FILBE(Gal) ABE(Xy 1)1 25 5% (Glu)4 i
PR, VR R S L A 2:5:3:4.



124 2013, Vol.34, No.12 EitkE4 X Bl
1.4x10%4 damage[J]. Experimental Neurology, 2005, 193(1): 75-84.
1.3x10% 3] WU Xianli, RAHAL O, KANG lJie, et al. In utero and lactational
E }?i }g:: exposure to blueberry via maternal diet promotes mammary epithelial
]E} 1.0x10%4 differentiation in prepubescent female rats[J]. Nutrition Research,
w gggg: 2009, 29(11): 802-811.
70001 [4] PAPANDREOU M A, DIMAKOPOULOU A, LINARDAKI
6000 : : : : : : : : : Z 1, et al. Effect of a polyphenol-rich wild blueberry extract on
2 4 6 8 10‘ 1214 16 18 20 cognitive performance of mice, brain antioxidant markers and
I [} /min acetylcholinesterase activity[J]. Behavioural Brain Research, 2009,
M7 IE% 5 MBBPO-2A M b 198(2): 352-358.
Fig.7  GC chromatogram of blueberry polysaccharide BBP0-2 [51  TF5%. W8T Rl B a e e I T 2 D). 2% 1
hydrolysate AR, 2010.
[6]  ZEE, IME =, KA, & RSB RIS BT TR 5T
U] Bl S AR ER, 2010, 29(1): 56-60.
3 & # (71 EREE ERA RS REAETTED]. K& KETI R,
2010.
[8] MOO-YOUNG M, STEWART G G, RUSSELL 1. Modern brewing
ﬁfﬂl‘/}ﬂiiﬁﬁbﬁi%ﬂlﬁ%ﬂ%ﬂ‘] E‘i’fiig%ﬁ:j{j*«i—?ﬁ e technology[M]//Comprehensive Biotechnology. Oxford: Oxford
1:8(g/mL)~ ORI 600W S FE IS 7] 30min, T Pergamon Press, 1985: 336-379.
el H3.34%, WAL H‘Jéﬂ%%’?#i{ﬂﬂ%ﬁﬁ%i’ﬂ [9] LIU Zonghua, JIAO Yanpeng, WANG Yifei, et al. Polysaccharides-
(3.3240.02)%. based nanopartlclf?s as drug delivery systems review article[J].
) . L ) Advanced Drug Delivery Reviews, 2008, 60(15): 1650-1662.
BB (e SRS A PN EEDE, A o) sagesr, e S, 25 T 0L A B UL LR
SRR A% 8 A XU I (0 M = 50 LR 1E T I i 2 1 F. ErihFRE, 2011, 32(21): 29-33.
I AL I (0 B 2R (AT T HAe, BEEEEE (00 XUBEL W 78S bR SR, iR,
. o NN 2011, 32(23): 58-63.
PHARIECR I AL T fe B ri4 (120 R4, W20, 0% B 3 P BT, e A2,
/+: BBPO. BBP1. BBP2. BBPO % Sephadex G-100#t [13]  5K3CHE, ZE, IR, 5. Ml oot 2 im0 o3 B 4L 55 25 i
AR5y B a5, B33A%%: BBPO-1. 1. BrdiRkeE, 2012, 33(1): 68-71.
BBP0-2. BBPO-3. It % 5 () £ M B BPO- 23 1t 125 [14] iiﬁ;% ﬁi{%@ﬁﬂ‘]%ﬂlé‘ﬁ%&#ﬁﬂﬁ%ﬁﬁﬁ[m. VOBH: PRBH A
\| 2, )
MU G AT SIS E , A3 BN BONBRUE, BT sy e e UG R RIMI, 5 B
BBPO-2 4538 — 41y 2 0 . @k SAH Gk, e #, 2004,
BBPO-2 i Fil S ff gt . 2ELB . ACBE R 2 ik, e [16] XMW, 7 IR, ¥RLOME. 5 IR S h 2 W 0 2 B Ak S o 2
e A 2953 [J1. &Rk, 2010, 31(3): 30-34.
FHB SR R 2:5:3:4 (7] 3, 2AREE, B, . T R4 B AU 2 R AT
B HR [7]. B dhRkEA, 2010, 31(15): 100-102.
[18]  BARTF. LWL EOAR R R LN HI M. 50 iRBUR 7 AL,
[1] s, BRI, 9 2R F AR (0], TR AR RN, 2009, 1999: 113-146.
36(4): 48-51. [19] NSz, X777, F%8 %, 4. WA 2 HEBBP3-1 14 85 M &5 49 43 H [1].
[2]  WANG Yun, CHANG Chenfu, CHOU J, et al. Dietary supplementation FRARF=HIFR 5 TF KR, 2011(23): 1080-1084.
with blueberries, spinach, or spirulina reduces ischemic brain [20]  SEIE. RIS A AL EE M. TR TR K H R AL, 2002.



