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Fig. 1 The pH changes in Maillard reaction
36 /8



B3RS REPOATS

[6-7]
1:1 pH ,
s 1:1 pH
2.2 BAEIEALG T
2 1:1 1:3
3:1 COS 278 nm
( 3 ) 2 R 278 nm
, [8]
, 278 nm Bl

i [ /h

2 COS 278 nm

Fig. 2 The UV-Vis absorbance peak value of Maillard reac-
tion at 278 nm

2.3 RAAEEALG T AL
3 )
343 nm 435 nm

2h )

[11]

3 COS 435 nm

Fig. 3 The fluorescence absorbance peak value of Maillard
reaction at 435 nm

24 COS £B& WL EIE

4 COS
1 100 cm™! 3
, 1037 1085 1155¢cm’’,
Ccos (3]
1622 1516 138lcm’ ,
1(C=0) (-NH,) [
COS 1516 cm™! CcoS
1155 896cm’! , c-0
B-D- ,

E E

[13]

B %

4000 3500 3000 2500 2000 1500 1000 500
H#/em™

4 COS CoSs
Fig. 4 FTIR spectra of COS, CG1:3,CGl:1and CG3: 1

Marine Sciences / Vol. 36, No. 8 / 2012 81



B3RS REPOATS

Waters 515 s COS
8 190, COS
CGl : 1 CGI1 :3 CG3 : 1
12430 11540 11790
COS ,

25 BAMBTFAGAOo; AR

03 )
OE Py E
03,
5 COS 03
CGl:1 , 1Cso( 50%
) 0.068 mmol/L,
03 COS(ICso 0.197
mmol/L) ,COS O3
4 cos
OE s s
90 +
80
70
= 60
350
&
£ 40 - co
30+
—a—COS
20r ——CG1:1
10k ——CG1:3
0 ——CG3:1
0.00 005 010 015 020 025 030
& B fmmol/L
5 COSs
Fig. 5 Scavenging activity of COS, CG1 : 3, CGI : 1 and

CG3 : 1 on superoxide anion

26 xtEEHHLAOHBFR
‘OH s
DNA

82 /2012

-OH 2 ()
‘OH ;(2) ‘OH
3 3)
, -OH [15]

THFRAES/%

0.010 0.015 0.020 0.025 0.030
e /(mmol/L)

0 1
0.000 0.005

6 COS

Fig. 6 Scavenging activity of COS, CG1 : 3, CGI : 1 and
CG3 : 1 on hydroxyl radicals

2.7 *F DPPH oA &E%

DPPH R
3 , 1 )
s 517 nm
DPPH )
7 COS DPPH
7 ,CGl:1 1:3 3:1
ICso 0.022 0.026 0.037
mmol/L, CGl:1 CGl:3 CG3:1
COS , COS
DPPH R DPPH
[3] ,
s COS DPPH
s O; -OH
2.8 TR AN ZE
Fez+ Fe3+



B3RS REPOATS

) cG1:1 CGI1:
3 CG3:1 COS 8

> >

0.20 mmol/L ,COS CGl1:1

CGl:3 CG3:1 0.328 0.864 6864
1.273 1.380, CGl:1 CG1:3
CG3:1 COS i
, 0.328
, 00 L L 1 1
0.00 0.05 0.10 0.15 0.20 0.25
100 ¥/ (mmol/L)
8 COS
75 Fig. 8 Reducing capacity of COS, CGl : 3, CGI : 1 and
CG3:1
&
& 2.9 COS B A7 42t E.coli #= S.aureus #9
B .
y W E AR
COS ( 1), COS
0 L . . . . E.coli  S.aureus
0.00 0.02 0.04 .0,06 0.08 0.10 CoS ’ ,
e /(mmol/L)
, COS
7 COS DPPH CcoS , COS
Fig. 7 Scavenging activity of COS, CG1:3, CGIl:1 and ]
CG3:1 on DPPH radicals S.aureus( ) E.coli(
) ,
’ (
) COS
; 7-1910.5 g/L 20g/L  CGl:1 E.coli
; Cos 9.80  12.00 mm;
> ) S.aureus 10.20  13.00 mm,

> CGl:1 E.coli S.aureus

F1 COSKEMEMMABHEMERCATRENNAEYLR
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6.00+0.01 6.00+0.01 6.00+0.01 6.00+0.01
COS 6.80+0.01 9.00+0.05 7.10+£0.98 9.50+0.01
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CG1:3 8.60+0.59 10.00£0.01 9.20+0.01 10.20£0.01
CG3: 1 8.80+0.01 10.20+0.01 8.80+0.01 10.40+£1.39
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Abstract: Three kinds of chitosan oligosaccharide (COS) derivatives were prepared through Maillard reaction by
heating chitosan oligosaccharide and glucose with different proportions (the ratio of -NH, and -C=O was 1 : 1,1 :3
and 3 : 1, respectively). The pH, UV absorbance and fluorescence peak values were determined during the reaction.
The chitosan oligosaccharide derivatives were characterized by FTIR and their molecular weight was determined by
GPC. Their antioxidant activity was investigated by employing various established in vitro systems, such as super-
oxide/hydroxyl/1, 1-diphenyl-2-picrylhydrazyl (DPPH) radicals scavenging assays and reducing capability exami-
nation. In addition, the antibacterial activity of COS and its derivatives on Escherichia coli and Staphylococcus
aureus was determined. The results showed three kinds of chitosan oligosaccharide derivatives had stronger anti-
oxidant activity compared to chitosan oligosaccharide. The antioxidant activity was found to be in the order of CG1 :
1>CG1 : 3>CG3 : 1>COS. COS and its derivatives exhibited higher antibacterial activity on S. aureus than that on
E. coli, and the antibacterial activity increased with the increase of concentration. The antibacterial activity of the
derivatives was better than that of COS, and the antibacterial activity of CG 1 : 1 (the ratio of amino and carbonyl
was 1 : 1) was the best. The result showed that the antioxidant and antibacterial activities of COS derivatives were

stronger than those of COS, and the results may be related to the ratio of -NH, in COS and —C=0 in glucose.
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