2 2 Vol.2 No.2
2002 4 The Chinese Journal of Process Engineering Apr. 2002
1 1 2 2
(1 , 100080 2. 100080)
TOA( )
. TOA
TQ028.9°6 A 1009-606X (2002)02—0127-05
1
— (Fucoidan)
Ec109
S180 ( ~1(IL-1)
(IFN-y) T B- @,
(34
(57
2
(Sargassum thunbergii)
(Laminaria japonica)
) TOA(
) N263(RsCH3N"CI~, R=C;~Cg)  7401(R3CH3N*Cl™, R=Cg~Cy)
95% (Fucose) Feinbiochemica Heidelberg
PHS-3
722
2001-06-15 2001-09-06
863 ( 819-Q-15) ( 29836130)

(1955-)



128

2
10 min.
— _ 18l
3.1
1 5 min
100 100 S - -
95 - 8oL
_\é 90 - ‘é 60 i
S g5l OIA=1/5, 18°C g |
2 Diluent : amyl acetate £ 407 iluent amyl acetate
“ —0— 7401 2% (o) w [ N263/fucoidan
80 —0— 7401 3% () 20 - m 7.3 prepared from fucoidan
® 3.0 leachate from Sargassum thunbergii
1 1 1 1 1 1 1 1 1 1 1 L 1 L 1 L 1 L 1 1 | L |
® 10 20 30 40 50 60 00 02 04 06 08 10
Time (min) Volume ratio of diluent to aqueous phases
1 2
Fig.1 Effect of contact time on liquid-liquid extraction Fig.2 Extraction of fucoidan as afunction of
of fucoidan leached from Laminaria japonica volumerratio of diluent to agueous phases
3.2
(5]
2. 1gL
16 gL 0.5 mol/L CaCl, 2
. N263
N263
CaCl,
3.3
3 1~3
1 2 0.5 mol/L CaCl, 3 CaCl, CaCl,
4 5
1 2
1~3 4 5



129

4 5
100
90 -
g sof
P L
2 70F
Q
3 L
% 60 Diluent:
u r —e— Toluence
50 4 —m— Amyl acetate
40 2\ 1 n 1 n 1 n 1 n 1
0 2 4 6 8 10

N263 (%,0)
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seaweeds by different extraction procedures
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1
Table1l Extraction of fucoidan extracted from seaweeds and the stripping by agueous inorganic salt solutions
Liquid-liquid extraction Stripping
No Poly-saccharide  Extractant conc.  Extraction Poly-saccharide  Phase  Stripping Poly-saccharide Strippin
’ conc. in in organic (Phaseratio conc.inorganic  ratio agent Stages conc. in (Op/p) 9
agueous (g/L) (%, ) O/A) (g/L) (O/A) (mol/L) aqueous (g/L) >
1 6.741 322
1 1.567 10 N263 (¢) 66.9 (1/10) 10.48 2/1 CaCl, > 2507 120
¥1 2Nedl ] oo 08
2 1.493 10N263(¢)  75.7 (U5) 5.649 - :
an 2CaCl, 1 10.63 62.7
2 2.506 14.8
1 1.046 86.4
3 0.514 10 TOA (¢) 23.6 (1/2.5) 0.303 4/1 2 NaCl 5 0117 96
1 2.642 719
4 0.537 1(7401) 68.4 (1/5) 1.837 21 2 NaCl 5 0950 71
1(7401)+45TOA 69.4 (1/5) 1.684 21 2Nl 1} 2.327 69.1
s o o e
1.25 1 . 75.
1(7401)+9 TOA  77.3 (U5) 1.878 o 2 NaCl 5 0303 o1
1 2.204 59.5
6 0.560 2 (7401)+8 TOA  79.4 (1/5) 2.223 2/1.2 2 NeCl > 0575 155
1 4.015 717
7 0.567 1.5(7401)+8.5TOA 98.5(1/2.5) 1.401 4/1 2 NaCl > 0.907 16.2
3(7401) 97.0 (U5) 2.763 21 2Nacl 1t 3.914 708
2 0.467 85
8 0.570 1 4.483 81.0
3(7401)+7 TOA 97.2(VU5) 2.768 2/1 2 NeCl 5 0.366 66
1 3.981 62.2
9 0.657 3(7401)+7 TOA  97.4 (U5) 3.200 2/1 2 NaCl > 0.872 136
1 2.409 81.8
10 0.603 3(7401)+7 TOA 97.5(V5) 2.945 1 2 NaCl > 0.090 31
1 4.240 75.8
11 0.585 6 (7401)+4 TOA 95.7 (1/10) 5.595 1 2 NaCl ) 0217 29

Notes: Nos.1~5 are leached from Sargassum thunbergii and Nos.6~11 from Laminaria japonica. N0s.3~6 are by hot acidic
aqueous solutions and Nos.1~2 and 7~11 by ultrasonic breakage technology. Nos.1~2 are analyzed as fucoidan and

Nos.3~11 as fucose, respectively.
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Abstract: Liquid-liquid extraction of fucoidan leached from brown alga was studied in the present work. Effects of
contact time, diluent volume added and extractant concentration were investigated. Results show that the
liquid-liquid extraction of fucoidan from brown alga with N263 israpid and the equilibrium between two phases can
be reached in 5~10 min, and the extraction of fucoidan is significantly influenced by diluent volume added and the
more the diluent volume added, the lower the percent extraction. This phenomenon is much different from the
prepared solutions in which the diluent amount added has little effect on the liquid-liquid extraction. For different
brown alga, the results show that the liquid-liquid extraction is more easily for fucoidan leached from Laminaria
japonica than from Sargassum thunbergii, and moreover, an ultrasonic breakage technology is more favorable than
hot acidic aqueous solutions for the liquid-liquid extraction. Furthermore, the stripping of fucoidan with an aqueous
inorganic salt solution was investigated. The results indicated that fucoidan in the organic phase can be stripped by
an aqueous inorganic salt solution, the percent stripping increases with increasing salt concentration and decreasing
volume ratio of organic to agueous phases. The effects of addition of TOA (tri-n-octyl amine) into the organic phase
on the liquid-liquid extraction and stripping of fucoidan were also studied and it is shown that the addition of TOA
to the organic phase is favorable to both the liquid-liquid extraction of fucoidan and the stripping with aqueous
inorganic salt solutions. Finally, fucoidan was prepared from Sargassum thunbergii with liquid-liquid extraction
technology and its purity (higher than 40%) is much higher than that (about 20%) with alcohol precipitation.
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