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Preparation and antioxidant activity of synthesized vanadyl (1V)
trehalose and vanadyl (IV) carboxymethyl trehalose

LIU Guang-yang“?, FENG Da-wei*, JIN Zhi-ming“?, LI1U Sheng-yi*?, Y1 Yue-tao"

(LYyantai Institute of Coastal Zone Research Chinese Academy of Sciences, Yantai 264003;
2.Graduate School of Chinese Academy of Sciences, Beijing 100049)

Abstract: Vanadyl trehalose and vanadyl carboxymethyl trehalose were characterized by infrared
spectroscopy (IR) and Inductively coupled Plasma Mass Spectrometry (ICP-MS). The mass fraction
in vanadyl trehalose and vanadyl carboxymethyl trehalose was 2.9% and 3.2%, respectively. The
antioxidant activity of oxovanadium (IV) complexes was investigated employing in vitro systems including
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hydroxyl and DPPH radical scavenging methods. The in vitro antioxidant results revealed that the hydroxyl

radical scavenging activities of the oxovanadium complexes were stronger than their ligands and DPPH

scavenging activities of the oxovanadium complexes were also enhanced by complications. Furthermore,

the mechanism of their antioxidant activities was discussed.
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(trehalose)
1,1
3

BiB_
2

o, 3-

C12022H11 - 2H2O

[2]

1985

UMR106

97

[1]

o, o -
o, o

130
214~216

[3]

[4]

1
11
TU-1810
FTIR-4100
Jasco ELAN DRC 11
PerkinElmer(Hong Kong)Ltd
DPPH
12
49
100 mL 60 mL 1mol/
L NaOH 1h 3 48¢g
60 4 h pH 9
pH 7.0
70%
45
1.3
19 ( ) 20 mL
40% NaOH pH 12
pH=12 30 30
min 0.25 g VOSO, 4~8 h
70%
45 24 h
1.4
1~2 mg KBr JASCO FTIR-
4100
15
ICP-MS /

. 247 -




— G~ FOOD SCIENCE AND TECHNOLOGY 2013 38 07
1.6
1.6.1 /VW
[5] 0.15 mmol/L
pH7.4 1mL 80 mg/L 1mL
0.03% H,0,1 mL 0.945 mmol/LEDTA-Fe 1 : : : : : : : : )
mL 0.5 mL 37 40003600320028002400200016001200 800 400
. ' HAem-1
30 min 520 E2 RESERS LS E
nm E%
E%=[(A1_A2)/(A3_A2)] x< 100
A
A,
A, EDTA- ; A e e ot o
Fe( ) 40003600320028002400200016001200 800 400
162  DPPH © g5y | e
0. 0 B3 BEESREIILER
2><10™ mol/L DPPH 2 mL
DPPH 2 mL 10 mL
30 min 95%
525 nm F%
F%=[1-(Ai-Aj)/Ac]><100
Ai R — C— -
. 40003600320028002400200016001200 800 400
Aj 95% DPPH e
B4 B PEERET LR
Ac 95% 1095~900cm™ C
(2
5 ( 1)
3428.81 cm™
2.1 1419.35~1268.93 cm™ O-H

40003600 3200280024002000 16001200 800 400
Pef/em-1
1 SERIIMLER
1 71 3343.96 cm™
2942.84 cm™

C-H

1450~1241 cm™  O-H

1126~1095 cm™
c-0
. 248 -

1187.94~1114.65 cm™

Cc-0
944.95 cm™
[4,8]
V=0
( 3)
(1
-CH,COOH
1596.77 cm™
1411.64
cm™
1041.37 cm™ C-0-C( )



2013 38 07

FOOD SCIENCE AND TECHNOLOGY

(3
3463.53 cm™
3405.67 cm™

937.24 cm™
V=0

2.2
22.1

©l EDTANa,

—FE( )_H2 02 = OH

- OH

—o— P

0  |—E— A

20 b —A— 8 L b

o —> FUAE R I B e i
50 +
40 t
30 +
20 t
10 |

T B %%

o 1 2 3 4 s
it W/ (mg/mlL)
B5 BEREHESTEVEREESHE
5 4
1~5 mg/mL
17.8%~43.2%
29.6%~63.0%
43.3%~50.9%
35.15%~73.1%

- OH

OH
222  DPPH
(DPPH -)

DPPH

[16] 6 4

100
90
80
70
& 60 =X — MO
i 50 —O— HUE
gz 40 —— BRI
30 —e— PSR AL B
20
10 NP
0 K= X X Zay N
0 2 4 6 8 10
BE 5 W/ (mg/mLL)
6 DPPH
DPPH -
2~10 mg/mL
DPPH - 0.7%~5.1%

2.7%~6.5%
36.6%~91.7%
45.1%~94.2%

DPPH -
2.3
95%
[10]
[11-13]
(1) - OH
- OH
) - OH
(3) - OH
- OH
d EPR
V() V()2
[14]
[18]
- OH
- OH

. 249 -




FOOD SCIENCE AND TECHNOLOGY

2013 38 07

— 4G
DPPH -
ArOH or ArO”
DPPH - 0ol DPPH -
(ROH RO
DPPH -
DPPH -
d
DPPH -
DPPH -
3
ICP-MS
2.9% 3.2%
- OH
DPPH
[1] Winther L R, Qvist J, Halle B. Hydration and Mobility of

(2]

(3]

(4]

(5]

Trehalose in Aqueous Solution[J]. The Journal of Physical
Chemistry B, 2012, 116:9196-9207

AMEFLL, XA, T, 5. BEREIR Py bl 2 S AT
(J]. frdhBHE, 2010, (6) :284-286

Heyliger C E, Tahiliani A G, Mcneill J H. Effect of
vanadate on elevated blood glucose and depressed
cardiac performance of diabetic rats[J]. Science(New
York, NY), 1985, 4693 (227) : 1474

Barrio D A, Williams P A M, Cortizo A M, et al. Synthesis of
a new vanadyl (IV) complex with trehalose (TreV0): insulin—
mimetic activities in osteoblast-like cells in culture[J].
Journal of Biological Inorganic Chemistry, 2003, 8(4) :459-
468

Guo Z, Xing R, Liu S, et al. The synthesis and antioxidant
activity of the Schiff bases of chitosan and carboxymethyl
chitosan[J].
letters, 2005, 20 (15) :4600-4603

Bioorganic&medicinal chemistry

2013

(6]

(7]

(10]

(11]

[12]

[13]

[14]

[15]

[16]

Ajisaka K, Agawa S, Nagumo S, et al. Evaluation and
comparison of the antioxidative potency of various
carbohydrates using different methods[J]. Journal of
agricultural and food chemistry, 2009, 57 (8) :3102-3107
Tt B2, BN B Vg BRI ont [ 5 AL B IR R4 A E D L.
L L2234, 2000, 51(2) :193-197
Etcheverry S B, Williams P A M, Baran E J. Synthesis
and characterization of oxovanadium (IV) complexes with
saccharides[J]. Carbohydrate research, 1997, 302(3) : 131-138
Halliwell B, Gutteridge J, Aruoma O I. The deoxyribose
method: a simple “test—tube” assay for determination
of rate constants for reactions of hydroxyl radicals[J].
Analytical biochemistry, 1987, 165(1):215-219

Lee J M, Kwon H, Jeong H, et al. Inhibition of lipid
peroxidation and oxidative DNA damage by Ganoderma
lucidum[J]. Phytotherapy Research, 2001, 15(3) :245-249
Volpi N, Tarugi P. Influence of chondroitin sulfate
charge density, sulfate group position, and molecular
mass on Cu2+mediated oxidation of human low—density
lipoproteins: effect of normal human plasma—derived
chondroitin sulfate[J]. Journal of biochemistry, 1999,
125(2) :297-304

Lin HY, Chou C C. Antioxidative activities of water—
soluble disaccharide chitosan derivatives[]J]. Food research
international, 2004, 37 (9) :883-889

Shon M Y, Kim T H, Sung N J. Antioxidants and
free radical scavenging activity of Phellinus baumii
(Phellinus of Hymenochaetaceae) extracts[J]. Food
Chem, 2003, 82 (4) :593-597

Willsky G R, White D A, Mccabe B C. Metabolism of
added orthovanadate to vanadyl and high-molecular—
weight vanadates by Saccharomyces cerevisiael[J]. J Biol
Chem, 1984, 259 (21) :13273-13281

Mohammadi M, Yazdanparast R. Radical scavenging
abilities and hepatoprotective effect of (N, N* —Bis
(salicylidene) ethane-1, 2-diaminato) oxovanadium (IV)
complex in (Cl4—treated rats[J]. Exp Toxicol Pathol, 2010,
62 (5) :533-538

Kishk Y F M, Al-sayed H. Free-radical scavenging
and antioxidative activities of some polysaccharides in
emulsions[J]. LWI-Food Science and Technology, 2007
40(2) :270-277

25 300

010-67913893

250 -



