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Abstract
Choosawad, D., Phongdara, A. and Chotigeat, W.
Biological activity of fucoidan from leafy bladderwort (Utricularia aurea Lour.)
Songklanakarin J. Sci. Technol., Dec. 2005, 27(Suppl. 3) : 809-815

Fucoidan extracted from aquatic plant Utricularia aurea was 1.3% of dry weight and comprised
glucuronic acid 62.5% and fucose 4.98% of the crude extract and 28.74% of the fucose was sulfate. The
fucoidan was investigated for antibacterial activity. The minimal inhibitory concentration (MIC) of crude
fucoidan against Vibrio harveyi and Escherichia coli was 20 and 10 mg/ml. Moreover, the fucoidan had anti-
coagulant activity. The crude fucoidan had activated partial thromboplastin time (APTT) at 4.47 IU/mg.

Key words : fucoidan, antibacterial, anticoagulant
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1961) Tagl¥azany potassium sulfate (K2SO4) 1ilu
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sensitivity method (Cappuccino, 1986) ¥thnaun
1 1 &} 1 a
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WarduGudu 40 un.am. Fmaidens suuuiug ey
(serial dilution) 1:2 wih auldanudndy amedu
0.62 un./ua. na suAuLUATISY V. harveyi uag
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(Lennette et al., 1974)
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Table 1. Yield and composition of fucoidan from Utricularia aurea

Dry weight Fucoidan Fucoidan Fucose Glucuronic %SO /fucose
(® (2 (%) (%) acid (%)
(n=3) (n=3) (n=3) (n=3) (n=3) (n=3)
15.32+0.64 1.2940.18 18.67+1.53 4.98+0.31  62.5£19.09 28.744+8.91

Table 2. Antibacterial activity of crude fucoidan.

Diameter of inhibition zone (mm) (n=3)

Organism Fucoidan concentration (mg/ml)
90 45 22.5 11.25 5.62
V. harveyi  13.5£0.7 12.5£1.1 11.0£1.4 8.0£l.1 -
E. coli 13.0+£0.7 11.0£0.4 10.0t£1.4 - -
S. aureus - - - - -
- = no inhibition zone
lungu U-Fucoidan 31 oandeeRUMONUAIANEY  nansvedndl (clear zone) FouUUHUA 7 1 aalu

WaesuAuN W38 e Larminaria digitata 1
IS I's ?:’ J . . A

NeefUszneuvedhaalungy hexuronic acid e

. R S oA o .

uronic acid mLﬂuuwma@luﬂqummnu glucuronic
acid USinasnni iy 46.4% laeiisana fucose
WAy 2.3% wazdSinae sulfate 11.6% $uLAgdfiy
WADBUAUIN MY Pelvetia canaliculata, Fucus
vesiculosus WaY Sargassum muticum N5
uronic acid meluluana i auiu vy 28.1%,
282% uwaz 27.9% audey  IaeHdsine fucose
13.1%, 9.7% waz 3.2% sHwunadlSane sulfate
11.6%, 6.9% uwaz 5.0% smua1ny (Mabeau et al.,

1990)
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v ) s z a ¥V 1 <
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JUdansIa3yvesuUANSy Bacillus megatherium

4 AJU YA
war Staphylococcus aureus 18 usnanidalau
MIANYINAVD 15 AAN WMNYNLa Ascophylum
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UWaZUAINAY U 13 AR MY Cladosiphon
rupestris, Gelidium latifolium ¢ Palmaria palmata
Hnsadudanuaniseunsuavld (Hellio et al., 2001)
aaivazwiuldd 1aesuauan whesdaiag W
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Ay salunmsdudastiaveauuanissuanaiany
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Table 3. Minimal inhibitory concentration (MIC)

Fucoidan concentration (mg/ml)

Test  organism
40 20 10 5 25 125 0.62
MIC V. harveyi + + - - - - -
E. coli + + + - - - -

+ = inhibition
- =no inhibition

Table 4. Anticoagulant activity of crude fucoidan.

Fucoidan Clotting time APTT APTT
(ng/ml) (min) (110)] (IU/mg)
n=3
0 1.50+0.03 0.01 0
100 2.10+0.04 0.02 4.00
200 4.25+0.07 0.04 4.11
250 5.68+0.53 0.06 4.39
300 7.5610.49 0.07 4.87

meantSD  4.47+0.44

¥

aa = A A Ao
wuaNseunsNay V. harveyi Suiunuansenila
= -~ v I'd Z/ 1 s :’1 S A
alsaean alu "l Teglidnadudiunuanise

= o s 7 ¥
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Ao A g R ¢
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voaszuutnemluuvaailaanmaniia

NTAMUNMIUTIAIVBILADA

LY wiRlumafumsudsivendoniing ou
91nA1 activated partial thromboplastin time (APTT)
nawan inlwdeaaulnd wudr 13 Aayaesuau
nnsadumsudaiveudenldlasiisiads APTT
aelSinamaesuauliy 4.47 IU/mg (Table 4) 3
Tinamumsudsdiveaiden a1 heparin laisnniin
mah 15 Tosiuny heparin 93nTudoading
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mstiinszanas sulfate meluluiana F99ANARDIVDS
Haroun-Bouhedja tazaz (2000) wuias Ni@
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Wassuau lHimsaumMsudaiiveadon ”aﬁu 10
nenumsinyinalnvesnnesuanlunmsiunmsuis
Fveaiden wunalnii dey 2 naln nalnusnde ms
Fuda thrombin (Church et al.,1989) Giinalnade
fiv heparin lagfa fAM3uE3 thrombin ve4 13
6],“Llﬂf,j:ll sulfate polysaccharide ‘?Tuﬁumﬁﬁug’wad
ol protease WU plasma cofactor ﬁﬁmm
31912 A9 Antithrombin II1 (AT III) war Heparin
cofactor II (HC II) lngynesuauiina uiidndiany
heparin wandaR UM thrombin s plasma
cofactor e?fax\l,ﬂaauﬂu 1130964 thrombin 1 HC
I ld@n1 AT I “lusum:ﬁ heparin ET‘UE?J"IJ thrombin
Wiu AT I §dndn tleaninil pentasaccharide
sequence 14 19  heparin sitealsTneves
51@11&1LLazmiﬁi’ﬂﬁmﬁwamy: sulfate fis w1y AT
a1 ugnslumsdumsudeiveadenly 13
w“ﬂammuﬁ “wiyfe MITUEIMINUY thrombin
waz factor Xa ¥l¥it“wlees (fibrin) Aatiosas
Tnsyaosuauiinaliingnaves HC 11 Tagvimihiliy
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catalytic template Glﬁﬁ'd thrombin waz HC II a9y
iile HC I way thrombin ndvivyeesuau ifia
Fhu 1sszneudatou v=droiinilsy nawlums
guda thrombin dslu 1wAesuaudits: " nEawms
duda thrombin su HC 11 An AT T iiles
0 HC 1T dianu unsalumsdudvyaesuau uay
thrombin 'l¢An31 AT III Tnga1nmsAne1ved Church
wazanz (1989) wuﬁﬁi:ﬁummLﬁ’fueil’umawjﬂaﬂLmu
10 'lulasnsu/ua.
thrombin sy HC I 'ldnani 3,500 1w Tuvasi

msarNlse " nEmwlumsduda

AT I dudeldinos 285 uwih Aanududuves
Wassuan 30 pg/ml wazduda factor Xa Wiy AT
11 16 35 wih nansdaduvesspesuau 500 lulnas-
asu/aa. wmsunalan esdenalamsdudemsazane
a A = o v P
aulaeaved 1sYAesuAY  NA1INTTAUlHMTIAN
. . . =’ o v
tissue plasminogen activator (t-PA) anumﬂi:@u
plasminogen wuluiiiette e t-PA azlunszdu
plasminogen Fafutoulsfluwar snlugnlaifigns
Waswly plasmin Feligniazareldsdu  1nse
gool uleos (fibrin) waz fibrinogen Iiduidon
QA X o 1Y o
azagiuideavay uennniyresuandaRieieaiu
14dl# plasmin gaa1elag o -antiplasmin AWy
- ow 2 ¥
lwaen uaz¥rsilosdumsgndudaves +-PA uaz
. o ¥ . A
urokinase (AINTLAYU plasminogen awvlud 1)
910 plasminogen activator inhibitor 1 (PAI-1) lag
Waesuaududy PAI-1 ey 151sznew3aden
mimsianuves PAI-1 anas Seioinnise nonm
999 t-PA uwaz urokinase 1uﬂ1iﬂizél:u glutamic
. ' o a A a yyas
plasminogen awalinisazaivauideaialanau
(Minix et al., 1997)
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