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Study of the Scavenging Radical Activities of Polysaccharide
of Hippophae rhamnosides Fruit Peel
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Abstract To study the scaventing radical activities of polysaccharide of Hippophae rhamnodides
fruit peel, crude polysaccharide was isolated from the fruit peel of H. rhamnosides with hot water
at 80 , then precipitated by ethanol, and the protein in the extracts was removed by the Sevag
method. The fractions of H; H, and H3 of H. rhamnosides polysaccharide were obtained by
adding 50% and 70% ethanol, respectively. The Fenton reaction was used to produce and detect
hydroxyl radicals (-OH), and pyrogallol/EDTA/Tris-HCI was used to produce and detect super-
oxide anion(O;). H. rhamnosides polysaccharides had a strong scavenging capacity for both
-OH and O5 oxygen radicals. When the fractional concentrations of H; H, and Hswere at 200
mg-mL %, their scavenging rates to hydroxy! radicals were 44.9%, 49.0%, and 26.4%, respectively,
and to superoxide anion 36.9%, 15.4%, and 23.1%, respectively. The scavenging rates to oxygen
radicals increased with increasing the polysaccharide concentration; there appeared a propor-
tional relation between effect and quantity.

Key words Hippophae rhamnosides, Polysaccharide, Superoxide anion free radical, Hydroxyl

radicals, Free radical scavenging rate

(2004-67)
Author for correspondence. E-mail: biochem@xztc.edu.cn
: 2005-01-18 : 2005-04-30



704 22(6)
(03) 1.1
(-OH) ('0y) (H202) (10
)
DKZ ,
: . LD4-2 ,
; 722 ,
, ; FTIR-8400
, ( , 1997, ,
Mathé, 1999; Magnani et al., 2000; Thomas, 1.2
2000) 1.2.1
500 g ,  95% 1 000 mL
, 50 18 ,
, ; 80 2 (
=1:6), 8 , ,
(Hippochase rhamnoides) , 7 95% ;
, Sevag ( : =1:4) ,
1.3608 g,
, : 1%(g-mL ") , 80
1 , , )
8 50%
) , Hy; 70% ,
Ho; ) Hs
) , 1.2.2
( , 10mL 7.5 mmol-L!
, 1994) , 1mL, 7.5 mmol-L™?* 1mL,
0.1%H,0, 1 mL, Tris-HCI 2mL,
, 1000p g-mL7?t H,
, H, Hs, 2 , 122
(1997) , ( ,
B , 2002)
(-OH 03) - AA;Ame%
, .OH 0j , A
T A
1.2.3



2005 705
, 400~425nm Hy H, Hz(@mg-mL™Y 2mL,
( , 2001), A A t, 2
5 mL pH8.34 0.01 mol L1 Tris-HCl , H, H» Hs
( 2mmol-L"*EDTA) ‘OH O3 ,
mmol-L ! , 2 , 3 -OH
30 Aso 0O;
‘OH O3
,2001): ) )
o1 A AJA T-A AJA Tt ,
(%)= A AJA L
y A AllA t H3 'OH Hl H21
A AJA L
2 (
,2001) H; 05 H,
2.1 Hs
Hi Hx Hs 2.3 ‘OH O3
( 1, 833 cm™?
. C1 a-D- 3 0~300 ng-
2.2 mL~!  0~600 m‘;]-mL‘1 ‘OH O3
; 1 2
122 123 , 1 , , 3
1 3 (cm™Y)
Tablel IR spectral data of three kinds of Hippophae rhamnosides polysaccharides
Groups Characteristic peaks (cm™2) Hi H, Hs
O-H stretching vibration 3 600-3 200 3431 3410 3425
C-H stretching vibration 3 000-2 800 2854 / 2849
C=C framework vibration of benzene ring 1 900-1 650 1633 1626 1630
C-H bending vibration 1 400-1 200 1400 1404 1410
C-O stretching vibration 1 200-1 000 1010 1033 1017
a-D- glucopyranose 855-833 833 838 834
Isomeric pyranose symmetrical stretch 766 + 10 769 / /
2 3
Table2 Determining of scavenging ability of O; Free radical with three kinds of
Hippophae rhamnosides polysaccharides
Hippophae rhamnosides polysaccharides Control H; H, Hs
Absorbency(A) 0.704 0.388 0.356 0.518
-OH scavenging rate(%) 0 44.9 49.0 26.4
AAAt 0.013 0.0082 0.011 0.010

O; scavenging rate(%) 0 36.9 15.4 23.1




706

‘OH O ,
50%

'OH |C5o% . H2>
Hi>Hjs; O3 "Hi>H;
>H,

3
‘OH O3 (ROO:) 3
1 .OH 1
O , T
g2p :
02 02 HO;
O,+e =03, E=-033V; OxH"+e=
H,O,, E =0.87V
, 1)
;2)
;3)
) 4)
Vc Vg

g

=

§°

0 50 100 150 200 250 300 350
pg-mL™!

1 -OH
Fig. 1 Effect of concentrations of Hippophae

rhamnosides polysaccharide on the activity of scav-
enging -OH

22(6)
-
=
&
8
8
b
i
0 100 200 300 400 500 600
pgmL™
2 Oz
Fig. 2 Effect of concentrations of Hippophae

rhamnosides polysaccharide on the activity of scav-
enging O3

(o} (Thomas , 2000)

‘OH O ,
,*OH O; H,0, ,
: 2H,0, =2H,0+ O,
- 203+2H* =H,0+ O,
Haber-Weiss 103+ H,0,=+-0OH + OH"
+0,
Fenton : Fe* + H,0, = -OH +OH" +
Fe®*
:H,0,+2GS-H
+GS=H + GS-GS
-OH O, H,0,
3 : Oz
(
, 2001)



2005 707
, , , (1997) , , , (2002)
Hn 03 . , 19: 325-
( ), 29(4): 74-77 328
(1997) Mathé G (1999) Red wine, green tea and vitamins: do
, 27(5): 35-39 their antioxidants play a role in immunologic pro-
, (2001) tection against cancer or even AIDS? Biomedicine
. , 42: 421-434 & Pharmacotherapy, 53: 165-167
, (2001) 0O;. , 64: Magnani L, Gaydou EM, Hubaud JC (2000) Spectro-
158-163 photometric measurement of antioxidant proper-
, , (1994) ties of flavones and flavonols against superoxide
, 7(1): 32-40 anion. Analytica Chimic Acta, 411: 209-216
, , (2001) Thomas MJ (2000) The role of free radicals and
, 64: 516-519 antioxidants. Nutrition, 16: 716-718
: : (
)
5716 , 2003 97, 742,
0.6471
) , 2006 1 ,
8
1 ,
2
3. (www.chinbullbotany.com),
3 , , E-mail address: cbb@ibcas.ac.cn
4
5. 1, 30 , 20
2005 11 1 ,

2005 10



