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Methods for

High Quality Purification

of Alginate and Fucoidan from

Marine Brown Algae. Kim, Jong-Ki’ and Yang, Jae-Ho. Marine Biotechnology Research,
Catholic University of Daegu, Daegu, 705-718, Korea

Abstract

High quality of purified alginate and fucoidan is required for the medical uses to

prevent the unexpected side effects from the contaminated endotoxin present in the materials.
We attempted to establish an efficient and fast mass scale production method for the highly purified
poly-G alginate from the sea weeds. In addition, lab scale method was established to obtain the
fraction of higher purity from the commercially available fucoidan source (about 85% purity).
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15g seawead + 3% Na2CO3+ S0mM EDTA
pH 8.5

Centrifuge (7000rpm,30min)

Supernatant

Add 100% EtOH (same volume)

e Repeat
45

times

Add 0.5M NaCl + 10mM EDTA

o] o} o FA4E FA S 9135k XAD-hydrophobic
columne AHE-3IH T3 E-E0] adsorbing ©] <+=
7] W&ol polyphenol® £]7} Hth. 13y #ko
Faolehs IR B 84 3o el gA

=

A& HAAHE AHESEAY acetic acid # 2] & HE
X o Z (4-53]) st Fao|dd e &
Aoy AZke]l YF 3 Aeje dHo] o ¢
o] A% & Qo

A2 o] E poly-G A Ho]E

=z3m —> 2834
poly-G &34 ) Zhe] /e
(depolymerization) AAZA

poly-G AUl E 342 AF2] weak acid-hy-
drolysis(Hauger) H o &2 Th2-3 o] =33} th

Add HClI(final concentration , 0.3M
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M&G(insoluble)

+0.1M NaCl, adjusted pH 2.85

Active carbon Filtration
Dialysis, freeze dried
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IM CaCLE 713t 13A17HE < A2l A
AR E T 5 Hol 95% Ethanol 3 vol.
Acetone F7}se] TAIZE 4T AAAR &
st AAES Felste] A=At CPC
£ IM CaCL= A3} sampledl 5¢] 5% CPCE A7}
sho] 24412 A2 A AN F JAES 2M
NaCl : Ethanol (100 : 15, V/V) €< 15 ml ¥ 7}s}<
4T A 24417 BEGAIZITE AR st A&
2 4& Z 95% Ethanol 3 vol.,, Aceton®l] =< &
TANZE 4CoA BAANA AHAES AAEE(9,000
g, 308, 4C)3t &5 H-E& Ao filtering A & &
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F3o|k AAE 91’ Ion exchange chromatog-
raphy
o] 1 34X 2= DEAE-Cellulose Column XK26
(2.5x25cm, Pharmacia)= A&t o™ 50mM
Sodium acetate (pH 5.0)= H P 3} A/ AT &71S Al
A% sample == Y (100 mg/ 3ml2] 0.05 mM so-
dium acetate, pH 5.0) ImlS column®] FY3+ &
400ml2] 50 mM sodium acetate -8V O 2 T T A

ZF &<k 5M NaCl solutions linear gradientS
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SESAZ Y. oluf AFE-3 flow rate= 0.5ml/mlo] ™ Table 1. HF4HENH & o] &3 poly-G £ HAE
fraction volume 5ml 1 AZEL 206nmS AH-&3} (&4 cP)
AT 1% wt| 2% [ 3% [ 4% [ 5% | 6% | 7% | 8% | 9% [10%

Shour| 1.77 |1.7412.28 12.40(2.82(2.94|3.33 |3.51 |4.14 4.26
F3o|k AAHA F2] Rechromatography 10 h

15h| 1.53 1.77 222 2.58

Ion exchange chromatographyS Sl A4l A2 20-40 20 h
M fraction (running time 3A1ZF 30&5-E 641Xt 304) 25h| 1.32 1.54 1.98 2.55
S ROl BollM BAL 2443 A F FAAZ 40h
st AxH B8-S 0.05mM sodium acetate buffer
A B o 5 G B3] ™A
(pH 5.0) 1ml°l =<1 ¥ membrane filterE & 3A] A Table 2. YA D3-S ©1-8< poly-G &2 ?ﬁﬂ: .
il C

columnol| F= 3}t Elutione first ion exchange

chromatography ] W3 &3}t day 0 1 2 1 3 [ 45| 6

LVG (1%) | 51.6 | 122 | 117 | 87 [ 75|67 | 638

z2 & 80C| Sa (1%) |531.2] 19.6 | 187 | 10.8 | 8.4 | 7.8 | 6.4

ZEE poly-G FAMo| ] FYHTA hour e

B AT A ALEE HE ARIA S TFFE g O ) L6105 75 |52 5046 | 44

A Agste] MAEE poly-GO| fragmentation/ -7t SA (1%) |1500| 352 | 19.7 | 13.6 [10.6] 93 | 8.0
FS OdstA =7l 91¥ depolymerization”}--

(DP7F3)el Z3HE o] Utk B AFolA= ol =g
poly-G¢] EAF&(molecular weight &, Degree of 0ol
Poplymerization)g ZAsH7] A8l F 7R B W .
< AHE3te] wlastaiat sFTh WG ol A 919k
2ol 4HES|E SHAY (Table 1)) gelS THE & &
Wesdzx 3 45 7tste Balete aAdEsiE S
AFg-3Fe] A H poly-G fraction?] HAEE =4 W
&SIt} (Table 2.)
1S AIZHS AAISH 693 HEE vl 23
SHE7F A SRE e A A3 FAEE HoF
A AAIq— (Flg 1 )

Viscosity(cP)

TE FIo|T 8 dFANTA ML
w2ty £

A tfBEE o] FEFo]T fractionationS anion ex-
chabge chromatography'& Al83si; AAZAHOo = 10 , : : . . ;
monitoring> Y Y o] AZHHE fractions ¥FO} phe- R A
nol-g2HH RE-g-o] whe} UV-490nm=78 & ko] oF & Fig. 1. Charge of viscosity
o} B A F9 A = Ethanol, Aceton, CPC £33 &S
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80 Viscosity(cP)
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ion exchabge chromatography@ “J A+ 23} 490nm 2oz A s vle UvEs 422 sdr) o
| A& 20-40% fraction®l| A peak”} E- T} (Fig. 2) 2 A2y o g Folst= whgo] I Qsith
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54 %\}~EP1 b dEA o ofo] A SENRETES .
g3} «]EQ-XHEAL%}I@]-E Q& A= 99.9%0]42] o . il g L
FENEEN B 5 % ¥ PhL

T2 7S T AR FAES SHok
gty gEo] A3 E f% destd i FAAHE
Aol o] Fuksfof HTh

< UV-206nm®l| 4] monitorings}H LC profile <
13 A} Zo] fractiono] 7] HA| %+=t}. (Fig.
3) ©]9] F 71A] 1o g & FeAAtdoy o
N T3 TheA ol wEt o3 o] Ay
H}4-& Al Y5 re-chromatography S G- 3} Al
8o EAE AT F37t + £ o2

o]
& olfr= AE o] 206 T2 °l&=
o] & o] Y& YL BE 226nmol A AESHH
Bt} A3 peak profiles & 4= 1o, £ o] resolv—
ingH A= ¥ou WA ‘3}%1'74]7} 2] = o
fractione 23] 2h-2 4 AT} (Fig. 4.) wWebA ‘i'ﬂx‘]
fractionS ©| I ZulE I uHoZ EF3 o}
re-chromatographyst= 34 -& AH8-3l% T
=84Sl UA fraction 2OFA 371 type &E
o] g3 A ES 45T (Table 3.)
FIOE FE2S 93 371 type Ethanol, 40%
Acetate, 5% CPC X Eo]™ ©]& rechromatography
Ho Z oAl A S T Rechromatography S 3§ 3}
o Z}7e| peakE LUAOH F3olAe= I, o &
peakE YEM = fractionS S F S?l?i‘:]'. (Fig. 5.)
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Fig. 4. Detection at 226 nm

Table 3. % peak] T4 %

vield |sulfate Uronic | g | Xyl | Man| Gal | Gl [AP1T

acid sec
44 378 |748]122]32 ] 26 |72 ] 220
194 124 |567]108] 33 [ 386 70 | 310
762 107 [318] - | 18]579] 22| 520
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1, packing&-©] wol AsiAY, BR7F & A5
2 go] B7}53slt}. vl A 7EIE} delivery device”| &
2 dubE el H8ALE A delvA
AA AVMHY HFH 7o ALRE = AFEEHE cya-
noacrylate, polycellulose acetate 5-©] AJ#| & &A o]
G A glue7t o] FAHEA S 8
stAY @ FAo =AY oA =, glueZt Al
7Z3tE] o] v A7 EHEFY] @R FERS RS E T
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