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In Vitro Glucose and Bile Acid Retardation Effect of
Fucoidan from Zaminaria japonica
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Fucoidan from sea tangle (Laminaria japonica) was isolated by hot water exiraction, and partially purified. The in-vitro
giucose and bile acid retarding effects of the partially purified fucoidan were investigated. Fucoidan exhibited 27.06 ~21.42%
of retarding index for glucose and 33.50~27.02% of retarding index for bile acid during in vitro dialysis experiment for 2
hours. These retarding effects on glucose and bile acid diffusion was considered as a relatively good or very good,
suggesting the prevention from diabetes and arteriosclerosis of some extent.
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M 2 X8 fucoidan E/do] sjres HE Hirg vyl glo] A
Eof A7} &

Al (Laminaria japonica)= QM EQ Aol AZER 1970 &= 2Ao]dro FFol ARAA dg, 4 Ae&
S 9% URXNEAT G Aok, T Ao HEA 1%61 ks, Wi, 94 Y AYEY #Ho| Yt
24 gAstast, DPPH gltjzel] oish 4k & A © Trowell(14, 15)9) B3 -, ole] AA %o tigt <
A BEOIRA 0 W Ao BY gz 5o 4 F9 BAE 24 nEAYLA6IY. B 1 59 4F
84S = 740_% T A g4, o Holdw7k APH T8 A AUHEA EE A,

23, DAl BERY ALY marxld $APE  PEE] Shedl, A4 5o A2 ddd WA} H3
g w3 g9l fuc01dan0] AEFHOZ 2~5% AL &) g Y= fucoidan?] 754 HFE L2AY HELEY
sh=tl, ©] fucoidane heparin®] WA ELzZAN FIRL1 JANE B, BASE ATy dEOE, UAIMERE
A8, JE2Y LS JHAY, JARE, Wz HE fuccidanS F53lL, o9 EFASY T FHLHE A
2 g wlo]Ha 8 Fo HELAE ZHETh5-11). shaEgat 22 HoldfrEAMe] BEAHS 715‘56‘}32} 3k

Fucoidane 5 ZATo| a-1,3 A9 L-fucose =3+ &, .
gz}pm C4 YR Ao 9oy, Hyo] viu L3 Aol df9 g3 At % ZH2HE AR 7%
ol 538 EAL ZE=THI2). o}Ld, fucoidand -3 5} & AT BHE glucosed FFE AAAIIAY
v 849 fucoidanase= 3|UA Eo| Ut EA e, SN bile acidE F&3lA AFFE AR sz A 7]10gHH19,
i 2 Ao UEA Ith13). wheEbA fucoidand: -4 20).

A Aol gz Ael o] Lrt=Ao] e =xu Ao]Me = Invitro} o] 218} glucosel} bile acid®] FFxH A=

Mol df7F FUELE JHFol Fv 7FEEF (entrapping
, ff 7|z FAES Ed FEAE = glucosel} bile
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FT-IR (Fourier transformed infra red) spectrax= 47 %3
UF A% A E 2 mge 3§3 KBr discES ZA3T 3 cm’
9] 3/} =E Bio-Rad Model Excaliber (Cambridge, USA) 7]
71E AHEste] it

EHPx A
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In-vitro Hol| 2|5t glucose E+ X[odg}

JRE FHsA Aol df9 22 &R Ed 2
H glucose= FHTE FHstA e AS o8
Adiotomre F(21)2] RHE F3 AP w2} £A 9

o] glucose FEE A3t ZAFA =, WOl 32 o,
Z0] 10 cn® FA= (Sigma D7884 : M.W. cut-off <1200)
S 0.1% sodium azide 8ol & wh1o] A 3
FAutel & S EWAR dudtg L e M
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B¢ ANHAT AR A Q0R~2AAZ) BHoE E4
ol 1 mAe Ask] gucose FFE FHARYOH, F
A EHE O A els) Asar.

Glucose retardation index (%)

__Total glucose diffused from sack containing fiber < 100
Total glucose diffused from sack without fiber

o] f, glucose FHFL glucose (GO) assay kit (Sigma
production code GAGO-20, Sigma, USA)E A}8-3}cd 540
mmo A9 FREE SHIL, the 4o @e} mg glucose

2 T3

mg Glucose

(Assp of test) (mg glucose in standard)
= x 100
Asq of standard
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Figure 1. Scanning electron microscopic view of partially purified
fucoidan from Laminaria japonica (Top: x5,000, Bottom: x10,000).
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Figure 2. FT-IR spectra of partially purified fucoidan from Laminaria
Japonica.
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Figure 3. Glucose movement across dialysis bag in the presence of
fucoidan.
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ol 7191sk= Aoz & 5 AT2T).

gHH, 54 %2719 glucose retardation index (%)<= glucose
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Table 1. Retarding effects of fucoidan on glucose movement

Dialysis for 30 min Dialysis for 60 min Dialysis for 120 min
Samples Gl_ucose in GDRI Gl}lCOSG in Gl.ucose in
dialyzate (%) dialyzate |GDRI(%)| dialyzate | GDRI(%)
(mg/d) (mg/dl) (mg/dl)

Control |1.969+0.157" 000 |2698+0.036| 000 |2.978+0.054 0.00

Fucoida
n

1.436+ 0.070 | 27.06+4.89 | 2.120+ 0.075 | 21.42+3.54 | 2.229+0.062 | 25.14+2.78

a— 1.754+0.150 | 10.90+1.10| 2.390+0.27 ;11.45+2.13|2.419+0.170| 18.76+2.14

cellulose

“Mean+S.D.
“Glucose dialysis retardation index.
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HARE, B4 F& glucose FTAA 2371 & HY
T d¥ojH, WM o|F glucose FFAIA Ao &3t
¥ F=aHvt 7|gEh

Bile acide| &+ XjH g

In-vitrot}ol] 23t bile acid &4 AA &3} A glucose
ANeh vhbA BHeE FATE o) RAHE bile
aidd] g 3647 FUE BAHOE 2Held 2ARGL
o, 21 Z3+ Fig. 49 2t}

NE2F9 bile acid FH& 7] TAI7HA] vy &
A3 27 o 64%) FRE BAY olF A B
ol =3l 36417 Fol= 67%7HA W F338 Tt

ANE ZH7FF9 ASe 7z d&3sle A 7ol A bile acid]
23 E AAAFHE=Y], o] bile acid®] &4 AAaH}E HY
Has] dolE7] #4ste] glucose A g wiMAE B
Z7] 1~2A17F A}o]9] bile acid &5 QA A4 (bile acid
retardation index, %)E 3t o0, 7L A3E Table 29 1}
228 Peg=g

=X 1~2A7 oA 2+ A9 bile acid A AI¢E
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%ol Zkel  a-cellulose]
5
=

YolAct. B A3 «
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Table 2. Retarding effects of fucoidan on bile acid movement

Dialysis for 1 hour Dialysis for 2 hour
Bile acid in Bile acid in
Samples ' 2 )
dialyzate BDRI (%) dialyzate BDRI (%)
(mmol/L) (mmol/L)
Control 1.303+0.026" 0.00 1.775+ 0.024 0.00
Fucoidan 0.917+0.010 33.50+£2.73 1.336+0.023 27.02+1.01
a-cellulose 1.161+0.020 10.89+1.72 1.637+0.012 7.76£0.73
DMean+S.D.
“Bile acid dialysis retardation index.
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Figure 4. Bile acid movement across dialysis bag in the presence of
fucoidan.
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