46 4 Vol.46, No.4
2015 7 OCEANOLOGIA ET LIMNOLOGIA SINICA Jul., 2015
%
1 20 2 2 2
(1. 316021;
2. 316022)
> H202 6% 5
60°C, 8h , 60%
, 27°C, 2h 6000—8000Da
, 70% , 6000—8000Da
, 6000—8000Da
TS254.1 doi: 10.11693/hyhz20150500153
R R (Schaeffer et al, 2000),
( , 1962) ,
B 9 1
s 1.1
( , 1989; Caswell et al, 1989; . TZL-98 (
, 1997), NaNO, ); Heto L-000 ;
: PRO-R ( );
, (MALDI-TOF-MS, );
RE64-B( );
, ( ); LTQ-XL (ThermoFisher)
1000—8000Da (
( , 1991; , 1992) ) H,0, 35%—
* ,LY14C200002 ; ,2013C11007 ,2014C41011 ,2014C31049

,2013C02023-2 s
: s , E-mail: xc750205@163.com
:2015-05-21, :2015-06-09

, E-mail: scklhb@163.com



916 46
37%( ) ( 100
-+ 80°C
) (Dowex, 1x4400 80r —=860°C A
) = 70°C
); ; fisher < 60 NG
s S
H e “u
40}
1.2 T s WG,
1.2.1 ( , 2004) 0.5g 20, 3 4 5 6 3 8
SHTRE (%)
R 20min 1 HO,
[a]Cay=a/LC ( - L Fig.1 Low concer}tration of .HZOZ seawe.:ed gel together effect of
oligosaccharide production rate
dm; C g/mL)
1.2.2 ( , 2007)
0.5g, NaCl L,
lg/SOOmL 2.1.2
s 20mL, 30°C 2
20min, 2mL ,
628nm A, A
Mn
1.2.3 4
o 0, 0 0,
35°C, 30% 50% 70% . B 60°C .
[n]; Mark—
Houwink (Higgins et al, ’ ’
1 b
996) 2004), R
1.2.4 Kitamikado
(1990) ’ | '
1.2.5 (2006)
K, AH,|273+70-273—-60 -~
n— = =
K, R (2734 70)(273+60)
2 K, K, T\=273+60 T,=273+70
2.1 ’ ’
, 70°C >60°C ,
2.1.1 : Kz/K1>1 K2>K1,
1 H,0, 2.1.3 3
) 1 ’ 100
H202 5 HZOZ
80
g
C3 s s s 60
AG = —RTInKC + RTInQC (Cabrera et al, i 40
2005) ) 20 1 L L 1 1
n 35 45 55 65 75 85
C...
0. = () - 2B (°C)
(C4)(Cuo,)" (H*) )

>

HZOZ s

>

Fig.2 Low concentration of temperature effect of

oligosaccharide production rate



917

100 ,
——80°C
sr T T
9 Vg 2.2
w 60T e 2.2.1
| 7 DE
TLC ,
20 a 200mL, 100 Malde-Tof-Ms
Sl 4 1000—2000Da
3 , 2000—4000Da
Fig.3 Low concentration of time effect of oligosaccharide : 2000—4000Da

70°C

>

100

production rate

60°C

80°C

60°C

3750.10
a

90

80
70

HENEEE (%)

1780.74

60-
50
40-

30-

20"

2110.82

10

100

4000

2000

90+
801

BRI EEE (%)

70
60"
50
40

30+
20+

2775.01

Ll

B B

6000—8000Da
6000—8000Da

4000—6000Da
4000—6000Da
2000—4000Da

4000—6000Da

, 60°C

: 8h
100 ,
5)

100,
90/
80+
704
60/
50
40
30
20!
10/

5510.23 2750.25

4400.59 647045

6000

" 8000 2000

6227.25 100
90 |
80
701
60
50
40
30|
20
10

4851.14
4551.04

73 3?.4?

ll..l e I 1

2000

4000

6000 8000 2000 5000

Mass/Charge
4

Malde-Tof-Ms s

3440.71

200mL
Malde-Tof-Ms

>

4551.41

7260.97

. A

5727.45

.

4000 6000 8000

6502.79

7578.50

o N T

6000 7000 8000
Mass/Charge

MALDI-TOF-MS

Fig.4 Silica column after a separation of the corresponding component of Maldi-Tof-Ms spectrum



918 46
100 , 3740.35 100, 2551.00
901 90"
80 80
= 701 701
S
e 60-5 60
i 501 50
i 40 40!
@ 30! 5510.25 30-
204 2011374.85
10 2400.99 6480.98 10 462508 7389 49
0- e I __1_.__;,|‘I._.._I_ I 0 bk | Ja._._J_.u.dL.- ] 5 &
2000 4000 6000 8000 2000 4000 6000 8000
1001 ¢ 6227.25 100, 4 7903.01
901 a0
80 80-
2 70 70
i 601 60-
W eq. 50.
i 50;
2 409 40
% 30 4551.04 30/ 6227.37
204 20
10 2775.01 7335.47 10- 2893.004%%425  |7335.47
| LIl Iluj _I.I_i i | | 0 L=y | PR PP T 1 | A
2000 4000 6000 8000 2000 4000 6000 8000
Mass/Charge Mass/Charge
5 MALDI-TOF-MS

2000—4000Da ,

Fig.5 Second silica gel column separation after the corresponding components of Maldi-Tof-Ms spectrum

100
1000—2000Da ~+—1000—2000Da
2000—4000Da ; 80 ~=—2000—4000Da
4000—6000Da

a 80 [ 6000—8000Da
; 4000—6000Da ]
) 40 1
6000—8000Da 20 _
s 1000—8000Da 0 1 1 1 1 1 1 1 ]
0 1 2 3 4 5 6 T 8
’ 4000— & (h)
6000Da 6000—8000Da p DE
222 DE Fig.6 Four liquid seaweed gel oligosaccharides ultrafiltration
DE 6 R intercept DE values change over time
4h , 4000—6000Da
6000—8000Da . 223 DE
DE , , 7 ;
, 6000—8000Da  4000— ; DE ;
6000Da DE >
4h , 6000—8000Da  4000—6000Da > > s
DE S >
, , 30°C , ,
4h , , , ( ,2006) 7 S
, ( 27°C s DE

,2007)



4 919
1001+ 4000—2000Da i
g0l —*2000—4000Da 40| ~*=1000—2000Da
4000—6000Da = +- 2000—4000Da :
ol 6000—8000Da,~ »- - % 4000—6000Da /
o o 6000—8000Da
o a0k ?‘2 201
ol 10} :
oL i - - - % 20 40 60 80 100 120
HEINTE (%
BE (C) RO
8
7 DE

Fig.7 Four liquid seaweed gel oligosaccharides ultrafiltration

intercept DE value along with the change of temperature

2.3
2.3.1
1 ,
27°C ,
6000—8000Da ,
91.03%, 1000—2000Da , 70°C ,
6000—8000Da 99%
( , 2010),

, 1000—2000Da ,

x1 RN FEBRERIRBEENKSEME
Tab.1 Different sugars of water-soluble seaweed gel low
molecular weight polyethylene

(%)
DE 27°C 70°C
1000—2000Da 2.78 58.53 92.37
2000—4000Da 4.68 72.86 95.36
4000—6000Da 5.16 87.49 97.58
6000—8000Da 7.96 91.03 98.56
2.3.2
8
8 ; ;
9% :

6000—8000Da > 4000—6000Da > 2000—4000Da >
1000—2000Da, ,

,2001), , 1000—2000Da ,

6000—8000Da

Fig.8 Different sugars from seaweed gel low molecular weight

poly water imbibition

233

, 2
, 4, 1000—2000Da 2000—4000Da
4000—6000Da ,
. 1000—2000Da
8000Da ,
1996) ,

6000—
(Higgins et al,
6000—8000Da

x2 TR FEEBEREREEBMTAR
Tab.2 Different sugars from seaweed gel low molecular weight
polyethylene drainage rate

(%)
1000—2000Da 2000—4000Da 4000—6000Da 6000—8000Da
1 39.26 15.67 8.56 0
2 42.78 17.78 11.52 0
3 45.46 21.03 15.87 0
4 47.13 25.62 19.39 0
3 ,

, 6000—8000Da

> >

(Jeanmougin et al, 1998) ,

> >

, 6000—8000Da



920

46

> Hy0,
60°C,
8000Da
60% ;

2h ,

6% ,
8h 1000—

, 27°C,
, 70%

6000—8000Da

> E

, 2010.
, (4): 82—84
, 2006.

,30(2): 30—33

s >

, 2001.

, 7(4): 99—103

s s

, 1997.
1962.

s s

161—168
,Li J P,

, 2004.
, 23(6): 36—41
, 231244
I.
, 4(3—4):

, 2004.

— . , 28(7): 19—22
, 2007.
,29(2): 36—39
, 1992.
,4(1): 23—25
1989. . : ,

s bl

235—241
1991.

. , 10(1): 52—56
. , , 2007.

s s

,31(1): 15—22

2006.

. ,27(11): 219—222

Cabrera J C, Van Cutsem P, 2005. Preparation of
chitooligosaccharides with degree of polymerization higher
than 6 by acid or enzymatic degradation of chitosan.
Biochemical Engineering Journal, 25(2): 165—172

Caswell R C, Gacesa P, Lutrell K E et al, 1989. Molecular
cloning and heterologous expression of a Klebsiella
pneumoniae gene encoding alginate lyase. Gene, 75(1):
127—134

Higgins D G, Thompson J D, Gibson T J, 1996. Using CLUSTAL
for multiple sequence alignments. Methods Enzymology,
266: 383—402

Jeanmougin F, Thompson J D, Gouy M et al, 1998. Multiple
sequence alignment with Clustal X. Trends in Biochemical
Sciences, 23(10): 403—405

Kitamikado M, Yamaguchi K, Tseng C-H et al/, 1990. Method
designed to detect alginate-degrading bacteria. Applied and
Environmental Microbiology, 56(9): 2939—2940

Schaeffer D J, Krylov V S, 2000. Anti-HIV activity of extracts
and compounds from algae and cyanobacteria. Ecotoxicology
and Environmental Safety, 45(3): 208—227



4 : 921

ALGINATE OLIGOSACCHARIDES CHEMICAL OXIDATION PREPARATION AND
PURIFICATION TECHNOLOGY AND THE PHYSICAL AND
CHEMICAL PROPERTIES ANALYSIS

LI Hai-Bo', XIE Chao®’, DING Chen’, HUANG Ju?>, QIU Xiao-Hua?, LIN Lin?

(1. Zhejiang International Maritime College, Zhoushan 316021, China; 2. Key Laboratory of Health Risk Factors for Seafood of
Zhejiang Province, College of Food and Medicine, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract Alginate oligosaccharide is derived from seaweed gel degradation sugars, acidity of the oceans has
bacteriostatic, enhance the body's immune function, antioxidant with biological activity such as water, with endogenous
sugar chain structure of many of the similarities, has wide development prospects. In this paper, the oxidative degradation
technology of alginate oligosaccharide preparation process was studied, and the chemical oxidation method in the process,
with H,O, as oxidant, under acid condition, the four factors three levels orthogonal experiments, the preparation of
oligosaccharide in the best conditions of molecular weight below 8000, when the concentration of H,O, add control at
about 6%, the temperature control at 60°C, time control in 8h, alginate oligosaccharide best production rate of degradation
of oligosaccharides, around 60%; in seaweed gel preparation process, the separation of oligosaccharides with
n-butanol/formic acid/water = 4/6/1 (V/V/V) as eluent, the samples using silica gel column to secondary separation, mass
spectrometry analysis results show that the polymerization degree of 1000—8000 Da oligosaccharide basic get separated,
of which 4000—6000 Da, 6000—8000 Da low purity oligosaccharide is bigger. The study for a better development and
utilization of algae rubber resources, promoting the development of Marine biological products in China is of great
significance.

Key words alginate oligosaccharide; oxidative degradation, membrane separation, mechanism of water



