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in vitro Antioxidant Activity of Cucumber Polysaccharides
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Abstract Objective: To determinetotal carbohydrate content in cucumber, isolate polysaccharides from it and analyze uronic
acid content, monosaccharide composition and in vitro antioxidant activity of extracts obtained. Methods: Phenol-sulfuric acid
and sulfuric acid-carbazole methods were employed to evaduate total carbohydrate content and uronic acid content, respectively.
In addition, high performance liquid chromatography (HPL C) based on pre-column derivatization with 1-phenyl-3-methyl-5-
pyrazolone (PMP) was employed to anayze the monosaccharide composition of cucumber polysaccharides. Moreover, the
scavenging activity of cucumber polysaccharides against 1,1-diphenyl-2-picrylhydrazyl (DPPH), superoxide anion (Oz- ) and
hydroxyl ¢ OH) freeradicals and total reducing power (TRP) of cucumber polysaccharides were evaluated in vitro. Results:
Thetota carbohydrate and uronic acid contents in cucumber polysaccharides were 63.5% and 10.6%, respectively. The
monosaccharide composition of cucumber polysaccharides was made up of D-mannose (Man), L-rhamnose (Rha), D-glucuronic
acid (GlcUA), D-gdacturonic acid (GalUA), D-glucose (Glc), D-xylose (Xyl), D-gdactose (Gal), L-arabinose (Ara) with amolar
ratio of 4.08:2.78:1.00:5.82:6.07:2.78:8.48:6.58. Cucumber polysaccharides revealed high antioxidant activity, and the scaveng-
ing rates at the concentration of 20 mg/mL against DPPH, superoxide anion and hydroxy! free radicalswere 92.31%, 83.57% and
77.59%, respectively. Moreover, cucumber polysaccharides also exhibited strong reducing power. Conclusion: Cucumber
polysaccharides are typicaly heteropolysaccharides with stronger antioxidant activity.
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Table 1 Performance characteristics of the proposed HPLC method for
the assay of 10 standard monosaccharides

RZ
/min R A R A

Man 12,191 Y=16.8575X 0.0019 0.9997 0.39 0.55 0.45 1.23
Rib  12.769 Y=12.6645X 0.002 0.9989 0.37 1.31 0.69 1.53
Rha 13.314 Y=13.442X 0.0204 0.9997 0.41 1.09 0.71 1.44
GIcUA 16.358 Y=14.639X 0.0323 0.9991 0.71 0.83 0.83 1.89
GalUA 18.405 Y=11.812X 0.0228 0.9993 0.82 0.69 0.95 1.79
Glc  21.442 Y=14.372X 0.0458 0.9994 0.59 1.56 0.79 1.37
Xyl 23.972 Y=13.647X 0.04 0.9990 0.87 1.61 1.08 2.61
Gal 25.62 Y=17.178X 0.0491 0.9992 1.36 0.57 1.54 2.49
Ara  26.931 Y=12.6645X 0.002 0.9993 1.24 0.98 1.73 3.51
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0.55% 1.61% RSD 1.73%
3.51%
232 HPLC

( 1B)
Man Rha GIcUA
GalUA Glc Xyl Gal Ara
3.74 2.54 0.92 5.33 5.56
255 7.76mmol/L  6.02mmol/L 4.08:
2.78:1.00:5.82:6.07:2.78:8.48:6.58 (

10.86% 7.39% 2.66% 15.48% 16.16% 7.40%



2011, Vol. 32, No. 19 73
22.56% 17.49%) Gal Ara Glc GaUA 242 O:-
71.69%
100
GIcUA  GalUA 90
£ ——+
18.14% ~70
60
F)O |-
2 40 1
1A .30
150 1 32+
1259 Avp 3 101 L
> 100+ 4 0
5 0 2 4 6 8 10 12 14 16 18 20
E 751 ;
50 6 7 89IS /(mg/mL)
25+ \ A J\J \j\ 3 (032
0+ ; ! = L= == Fig.3 Concentration-dependent scavenging activity of cucumber
00 50 100 150 20'0 25'0 30.0 polysaccharides against superoxide anion free radicals
/min
3 O:-
5 1 1 20mg/mL
1~ RAVP
100 0. Ve
5
75 VC 20mg/mL
2 50 - 9 0:- 83.57% vVC
3 IS
25 A | 0,
0 L : 243 OH
0.0 50 100 150 200 250 300
/min 100
w_
A. PMP 10 HPLC B. PMP X 80 ’%//i
1.D- (Man) 2.D-  (Rib) 3.L- (Rha) 6738-&
4.D- (GIcUA) 5.D- (GalUA) 6.D- (Glc) 50
7.0-  (Xyl) 8.D (Gal) 9.L- (Ara) 1S.D- (Fuc) o P
1 HPLC O 20
Fig.1 HPLC chromatograms 18 L L |
0 8 10 12 14 16 18 20
/(mg/mL)
24 4 . OH
241 Fig.4 Concentration-dependent scavenging activity of cucumber
polysaccharides against hydroxyl free radicals
2.0 4 OH
1.8 s
1.6
1.4
e 12 OH VC
- 03 — 4 vC 20mg/mL
= 08 mg/m
0.6 e ¢
0.4 77.59% VC
0.2
0.0 PR R S T S R
8 10 12 14 16 18 20 244 DPPH
/(mg/mL) < 100,
$BFTT L+t
2 80 /{
Fig.2 Reducing power of cucumber polysaccharides ng L —-—
50 | ——VC
0 +
2 o[
20 L
§ 10 +
a o0 I I I I I I I I I )
20ma/mL 0 2 4 6 8 10 12 14 16 18 20
mg/m
9 /(mg/mL)
0.923 5 DPPH

Fig.5 Concentration-dependent scavenging activity of cucumber

polysaccharides against DPPH free radicals



74

2011, Vol. 32, No. 19

5 DPPH
20mg/mL
DPPH 92.31% VC
DPPH

O.- - OH DPPH

VC

¢ . ,

2010(4): 34-36.
. ( NI , 2005(8): 8-10.
YANG Xingbin, ZHAO Yan, ZHOU Yanjuan, et al. Component and
antioxidant properties of polysaccharide fractionsisolated from Angelica
sinensis (OLIV.) DIELY[J]. Biological & Pharmaceutical Bulletin,
2007, 30(10): 1884-1890.
YANG Xingbin, ZHAO Yan, LU You. Chemical composition and
antioxidant activity of an acidic polysaccharide extracted from Cucurbita
moschata Duchesne ex Poiret[J]. Journal of Agricultural and Food
Chemistry, 2007, 55: 4684-4690.

(10

[11]

[12

(13

(14

[19]

[16]

(17

[J. , 2010(2): 84-104.

. [J. , 2007(9): 9.
TIAN Lingmin, ZHAO Yan, GUO Chao, et al. A comparative study on
the antioxidant activities of an acidic polysaccharide and various solvent
extracts derived from herbal Houttuynia cordata[J]. Carbohydrate
Polymers, 2011, 83: 537-544.

[J. , 1996, 31(2): 550-553.
, ) .o [J].
, 2007, 32(10): 85-86.

YANG Xingbin, ZHAO Yan, WANG Qingwei, et a. Analysis of the
monosaccharide componentsin Angelica polysaccharides by high perfor-
mance liquid chromatography[J]. Anal Sci, 2005, 21: 1177-1180.
LU You, YANG Xingbin, ZHAQ Y an. Separation and quantification of
component monosaccharidesof thetea polysaccharidesfrom Gynostemma
pentaphyllum by HPLC with indirect UV detection[J]. Food Chemistry,
2009, 112: 742-746.

, , - [J. ,
2010, 17(1):69-71.
LI XM, LI XL, ZHOU A G. Evauation of antioxidant activity of the
polysaccharides extracted from Lycium barbarum fruits in vitro [J].
European Polymer Journal, 2007, 43: 488-497.
LIN CL, WANG C C, CHANG S C, et a. Antioxidative activity of
polysaccharide fractions isolated from Lycium barbarum Linnaeud]J)].
International Journal of Biological Macromolecules, 2009, 45: 146-151.
[J. , 2004, 25(1): 167-170.
[J. , 2010, 31(12): 282-286.
WANG C C, CHANG S C, STEPHEN INBARAJB, et al. Isolation of
carotenoids, flavonoids and polysaccharides from Lycium barbarum L.
and evaluation of antioxidant activity[J]. Food Chemistry, 2010, 120:
184-192.



