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Abstract: In order to study the molecular structure of the anthocyanins which are induced by Cd in Azolla imbricata anthocyanins were induced with 0. 1

mgeL. ™' Cd extracted with 0. 1% HCI in methanol purified by an Amberlite XAD-7 column and separated by Sephadex LH-20 column. The main
compound was preliminarily identified as luteolinidin-5—glucoside by its ultraviolet/visible absorbance spectrum and high performance liquid ( HPLC)

chromatography. In vitro antioxidant properties of anthocyanins before and after purification were also evaluated by different analytical methods. The
results showed that the total antioxidant capacity reducing power scavenging activity of superoxide anion radical ( O, ~) and hydroxyl radical( +OH)

increased significantly with increasing concentrations of anthocyanin extracts and the antioxidant activity of anthocyanins after purification was higher than
the values of anthocyanins before purification. When the concentration of anthocyanins reached 0. 5 mge*mL™" the values of anthocyanins after
purification were increased by 3.16 1.36 2.71 and 1. 86 times respectively compared to anthocyanins before purification indicating that luteolinidin-5—
glucoside was the most important substance responsible for the antioxidant properties of A. imbricata. In addition the antioxidant mechanism of
anthocyanins is also discussed in this paper. In conclusion the results obtained in this work indicated that the increase in the content of anthocyanins may
be involved in internal detoxification mechanisms of A. imbricata against Cd toxicity.
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( Ogata et al. 2005;
Takos et al. 2006; Cooper-Driver 2001) .
( Takos et al. 2006; Hasegawa et al. 2001;
Meng 2004)
( Azolla imbricata ( Roxb.) Nakai)
( Wagner 1997) .
( Dai et al. 2006) .
( 2008) .

( A. imbricata)

N ~

2 ( Materials and methods)
2.1
(A. imbricata)
3
2/5 . Hoagland
15d
( Anabaena
azolla)
( Mostafa 2006) .
( Hoagland"s solution) ( :
mgeL.""): KCI 1118.2; KH,PO, 680.0; CaCl,*2H,0

735.0; MgSO,~7H,0 492.0; ZnSO,7H,0 0. 22;
H,BO, 2.85: Na,MoO#2H,0 0.12; CuSO~5H,0
0.08;, MnCl,*4H,0 3.62; FeCl,»6H,0 5.4;

Tartaric acid 3. 0. (24 £4) C

120 pmol m Zes!

14 h:10 h.
2.2 . .
2.2.1 4000 mL
Hoagland ( 5000 cm’
800 cm”) Cdcl, 0.1
mgeL.”'  Cd** 3
100 g
48 h
1 cd
. 7d
2.2.2 N Zhang
(2004) 100 g
100 mL~0. 1% - 2 h
3 )
10 mLe*min "' XAD-7

0.1% -
50 C
Sephadex LH-20
- ( 0.1%HCH
1 mLemin"'
0.62 mgeg ™ '(FW) .
2.3
2.3.1 Cohen  (2002)
0. 01% HCI
200 ~700 nm
( Amax-vis) 440 nm
(A ai)
(Agsonm A asic) 5% AlCl,
200 ~700 nm
(AA,,, nm).
2.3.2 ( HPLC)
(2006)
0. 01% HCI1
0.45 pm HPLC
31 °C C;5 (4.6 mm x100 mm)

510 nm 30% ( 0.1% HCl)
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1 mLemin "' 10 L. (pH7.4) 0.1 mL
2.4 0.1 mL(1.04 mmol-L™')  EDTA 0.1 mL
(20 mmol *L.™")  FeCl, 0.1 mL( 10 mmol *L™")
0. 01% HCI 1 H,O, 0.1 mL(60 mmol*L™") 2—  D-
mgemL~' (DR)  ( ) 0.1 mL(20 mmol*L"") Ve
: 3 Iml; 37<C 1h
2.4.1 (TAC) 1 mL(25%) HCl :
TAC 1 ml(1%) ( TBA)
. 15 min 3 mL
2.4.2 Oyaizu( 1986) ( ). DR
532 nm
( Fe, Fe( CN), ) 8.
: 8= A, —(A, -A) [A) x100%  (3)
( K;Fe( CN) ,) Fe’* Fe' A, A, A,
Fe** (K,Fe( CN) () Fe’*
Fe'* A,
700 nm ) )
3 ( Results and discussion)
3.1
. 1 mL 3.1.1
pH 6.6 1.25 mL. 1% 500 ~ 540 nm
1.25mL 50 C 20 min 275 nm
10% 1.25 mL 3000 g 1
10 min 2.5 mL 2.5 mL 1
0.1% 0.5 mL 10 min 279 nm 501 nm; AlCl,
700 nm Ao AX,.. 43nm Ay, /A, 0.21
2.4.3 (0,7) ( Cohen et al. 2002;
Beauchamp Fridovich( 1971) . 0.05 Ishikura 1982) -5-
mol L™ (pH 7.8) 0.3 -5-
ml, 3.3x10 *mol*L"' 0.3 mL
0.01 mol*L™" 0.3 mL 4.6 x107° 1
mol =L~ ( NBT) 1.55 mL.pH Table 1 Ultraviolet /visible absorbance spectrum of anthocyanin from
7.8 0.1 mL A. imbricata
.25 C.50 wmolem s 30 (“ma;g“) Evom ! Evon
min 560 nm -0z K 279 501 +43 3 0.21
(1) 273 503 +46 0.25
n=(A, —A,/A)) x100% (1) 5- 277 499 +46 0.23
A, A,
. 3.1.2 HPLC 1
2.4.4 ( -OH) -5-
Halliwell ~ (1987) 4.38 min

0.4 mL(50 mmol+L"")  KH,PO,KOH
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HPLC chromatogram of sample ( a) and standard Luteolinidin-5—glucoside ( b)

(b) HPLC
Fig. 1

Terada ( 1967)

( Luteolinidin—5-glucoside) ( cyanidin) ( luteolinidin)
2. Ishikura ( 1982)

5-

3.2

OH

OH

55—

Fig.2  Molecular formula of Luteolinidin-5—glucoside

and Cornish 1995; Winkel-Shirley 2001; Pang et al.

2007) .

( Holton
1999) .

( Baderschneider et al.

2- 4

( Grotewold 2006) . Shimura
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0.5 mgemL™' . -5-
0, *OH
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Fig.3 Comparison of antioxidant capacity of anthocyanin before and after purification
( Kdhkonen et al.
2- 2003) .5 7
( Kong et al. 2003) .
(L- LO- LOO-) ( Husain 1987; Du 2008) .
LH. ( LOH) -5-
( LOOH) ;
(
2006) .
’ ’ 4 ( Conclusions)
( Bae et al. 2007) .
1) HPLC
5-
( 2006; Castro 2)

Freeman 2001 ). B 5-
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