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Extraction Purification and Antioxidantion
of Polysaccharide from Purple Sweet Potato

LI Xiang SHANGGUAN Xin—chen  JIANG Yan WU Shao—fu CHEN Jiguang

( College of Food Science and Engineering The Key Laboratory for Research and Development of Natural
Products JAU Nanchang 330045 China)

Abstract: The technology for extraction of polysaccharide from purple sweet potato was optimized by or—
thogonal array design. After removal of pigment and protein by X —5 and sevag method respectively [ and Il
of polysaccharide portions were obtained by further purification by cellulose Chromatography DEAE. Addition—
ally the antioxidant capacity of the purified polysaccharide was evaluated by determining their DPPH ¢ and * OH
and ABTS scavenging activities. The results indicated that the obtained optimum conditions are material to wa—
ter ratio 1: 8 extraction time 60 min extraction power 240 W. The yield of polysaccharide is 5.44% under
the optimal conditions. After purification; [ and II of polysaccharide portions showed considerable antioxidant
capacity.
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I 1
1
1.1
cellulose DE —52 Whatman; Tris( ) \DPPH ((1
) \ABTS 2 2 - - —(3- -6 - ) Sigma
723 ; y HF —2.5B
; DTQ - 100L
1.2
1.2.1 10 ¢ (
N 3 85%
7-8
1.2.2
pH o
1.2.3
X-5 60% ’
Sevag CBS.
Tris = HCL 5 mL 20 mg/mLo 3
0.05 ~0.5 mol/L.  NaCl 1 mL/min 5 mL
1.2.4 (1 1 1- -2 -
PH -) 10 200 plL 2 mL
DPPH 30 min 517 nm A,
DPPH A
1 - ( Ai )
Ao DPPH (%) = 1 7~ x100 o vC
0
(2) (- OH) o
ff 10 mL, 2 mL 6 mmol/L.  FeSO,.2 mL
VC 6 mmol/L.  H,0, 2 mL 10 min 6 mmol /L
30 min 510 nm VG
A A, -A
g = Ao (AZA)
Ay

PPSP

CBS

PPSP

4 C

( DP-
2 mL 0.2 mmol/L
2 mL 0.2 mmol/L

11-13 .
Smiron—

2 mL
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(3) ABTS ., ( 140 mmol/L) 440 pl.  ABTS 25 mL
(7 mmol/L) 12 ~16 h ABTS 0.7+
0.002 4.9 mL ABTS 0.1 mL 10 min 734 nm
0.1 mL o
ABTS 1% = (AOA;A) x 100 tA, ABTS A,
0
ABTS VC o
1.2.5 - 1516 1A =5.594C +0. 174 3( R =0.999 8)
0~50 pg/mL o 20 ~ 100 mg
50 mL 1 mLL 100 mL 490 nm
2
2.1
2.1.1 1:8
240 W pH 20 30 40 50 60 min 1 o
% n . /\_\__
g 41 g 41
Z E
o 2]
B! 40 50 60 1:4 1:6 1:8 1:10 1112
H [A]/min Time i /(g « mL) Soil to liquid ratio
1 2
Fig. 1 Effect of different extraction ultrasonic time Fig.2  Effect of solid to liquid ratio on
on polysaccharide recovery rate polysaccharide recovery rate
20 ~40 min
40 min ( Do
40 min o
2.1.2 240 W pH =7 40 min
1:4 1:6 1:8 1:10 1:12
1:4 ~1:8 o
( 2),
1:8 o
2.1.3 pH 40 min 1:8
80 120 160 200 240 280 W 3 o
80 ~240 W
240 W 5.4% . 240 W ( 3
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g B 2 Y ST
g 27 g
34 54
e M R
3 4 pH
Fig.3 Effect of extraction power on Fig.4 Effect of pH value on
polysaccharide recovery rate polysaccharide recovery rate
. 17 ’
2.1.4 pH 40 min 1:8 240 W pH
246810 12 4 0
pH o pH >7
<7 o
1
Tab.1 The factors and levels for orthogonal experimental design
A /min B /(g*mL™") C IW
Factor Extraction time Solid to liquid ratio Extraction power
1 40 1:8 200
2 50 1:10 240
60 1:12 280
2
Tab.2 Orthogonal experiments design and results
A /min B /(ge+mL™") C /W D 1%
Number Extraction time Solid to liquid ratio Extraction power Recovery rate
1 1 1 1 5.23
2 1 2 2 5.35
3 1 3 3 5.31
4 2 1 2 5.44
5 2 2 3 5.34
6 2 3 1 5.16
7 3 1 3 5.41
8 3 2 1 5.20
9 3 3 2 5.37
K, 5.30 5.36 5.20
K, 5.31 5.30 5.39
K, 5.33 5.28 5.35
R 0.03 0.08 0.19
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4
18
pH o
2.2
N 3 3
2,
2 A,B,C, 60 min 1:8( g/
mL) 240 W, 3 5.52%
C( ) “B( ) VA( ) o
3
Tab.3 ANOVA of orthogonal experiments
F
Variance source Quadratic sum  Degree of freedom Mean square F value Significant level
Extraction time 0.001 4 2 0.000 7 8.714 3 0.1029
Solid to liquid ratio 0.010 7 2 0.005 3 68.714 3 0.014 3
Extraction power 0.061 8 2 0.0309 397.000 0 0.002 5
Error 0.002 0 2 0.000 1
Total 0.074 0 8
3 : 1.6
(]
(P< TE 1.4
0.01) = 12
22
(P <0.05) s b
8
(P >0.05) R
< 06
o <
@ 04
2.3 DEAE -52 =5
02
=
0 X . s . |
X -5 0 10 20 30 40 50 60
F 4 Tube number
\Sevag
5 DEAE -52
’ Fig.5 Elution curve of polysaccharide from purple sweet potato
DEAE -52
on DEAE -52 column
( 35 0.05 mol/L 0.1
mol /L. 0.2 mol/L NaCl 120 -
3 | I Im. % 100
on
I ‘5 80
83.9%  92.45% 5 4=l
n é 60 - |l
72} -
£ 40 —VC
2.4 I I g
DPPH 0r '
DPPH 0 0.05 0.10  0.15 020 0.25 030 0.35
#e )% /(mg * mL") Concentration

517 nm
6 | I DPPH -

’ Fig.6  Scavenging activities of [ + [l on DPPH ¢
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I o
0.3 mg/mL 100 -
47.9% \40.6% - 2 %0
. &h i "
g
3 — -
= —a—VC
HZ
o 7 '
0 0.01 0.02 0.03  0.04 0.05 0.06  0.07
- OH W% /(mg « mL") Concentration  ~_
- O ’ i 8 S o f/;BTE ABTS
. tivities .
]] VC 12 cavenging activities o. on
0.6 mg/mL 62.4 % 49.8 % -
2.6 .10 ABTS
ABTS ABTS*
2 8 ABTS
I I 0.06 mg/mlL 42.6% -
32.26% -
3
60 min.
1:8. 240 W 5.52 % X-5 Sevag
I 1 83.9% 92.45% .
1
PPSP DPPH - OH
MDA SOD.GSH.T - AOC o |
JIf o I I 0.06 mg/mL 42.6%  ABTS
0.3 mg/mL DPPH 47.9% 0.6 mg/mL * OH
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