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Abstract
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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.
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 ¡∫—µ‘∑“ß™’«¿“æ¢ÕßøŸ§Õ¬·¥π®“° “À√à“¬¢â“«‡Àπ’¬« (Utricularia aurea Lour.)

«.  ß¢≈“π§√‘π∑√å «∑∑.  ∏.§. 2548  27(©∫—∫æ‘‡»… 3) : 809-815

°“√ °—¥ “√øŸ§Õ¬·¥π®“° “À√à“¬¢â“«‡Àπ’¬«‰¥âª√‘¡“≥øŸ§Õ¬·¥π 1.3% ¢Õß “À√à“¬·Àâß   “√ °—¥∑’Ë‰¥â

ª√–°Õ∫¥â«¬ glucuronic acid 62.5% ·≈– fucose 4.98% ¢Õß “√ °—¥øŸ§Õ¬·¥π √«¡∑—Èß sulfate 28.74% ¢Õß

ª√‘¡“≥ fucose ®“°°“√»÷°…“§ÿ≥ ¡∫—µ‘„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬¢Õß “√ °—¥øŸ§Õ¬·¥π æ∫«à“ “¡“√∂

¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬ Vibrio harveyi ·≈– Escherichia coli ‰¥â∑’Ë√–¥—∫§«“¡‡¢â¡¢âπµË” ÿ¥ Minimal inhibitory

concentration (MIC) ‡∑à“°—∫ 20 ¡°./¡≈. ·≈– 10 ¡°./¡≈. πÕ°®“°π’Èæ∫«à“øŸ§Õ¬·¥π “¡“√∂µâ“π°“√·¢Áßµ—«¢Õß

‡≈◊Õ¥‰¥â ‚¥¬¡’§à“ activated partial thromboplastin time (APTT) ‡∑à“°—∫ 4.47 IU/mg

øŸ§Õ¬·¥π (fucoidan) ‡ªìπ “√„π°≈ÿà¡´—≈‡øµ
‚æ≈’·´§§“‰√¥å (sulfate polysaccharide)    “¡“√∂
≈–≈“¬πÈ”‰¥â¥’ ¡’§«“¡Àπ◊¥ Ÿß æ∫Õ¬Ÿà√–À«à“ß™—Èπ‡π◊ÈÕ‡¬◊ËÕ
¢Õßºπ—ß‡´≈≈å “À√à“¬ ™à«¬§ß§«“¡™ÿà¡™◊Èπ·≈–ªÑÕß°—π°“√
√–‡À¬¢ÕßπÈ”ÕÕ°®“°‡´≈≈å„π ¿“«–Õ“°“»·Àâß·≈âß ®÷ß
∑”„Àâ “À√à“¬°≈ÿà¡∑’Ë‡®√‘≠„π‡¢µ√âÕπ¡’ª√‘¡“≥øŸ§Õ¬·¥πÕ¬Ÿà
®”π«π¡“° (Doner and Whistler, 1973) øŸ§Õ¬·¥π
¡’§ÿ≥ ¡∫—µ‘∑“ß™’«¿“æ∑’Ë ”§—≠ ‰¥â·°à §ÿ≥ ¡∫—µ‘„π°“√
µâ“π‡™◊ÈÕ®ÿ≈‘π∑√’¬å  Rao ·≈– Perekh (1981) ‰¥â»÷°…“
º≈¢ÕßøŸ§Õ¬·¥π„π°“√¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬ æ∫«à“ “√
 °—¥øŸ§Õ¬·¥π (crude fucoidan) ¢Õß “À√à“¬ ’πÈ”µ“≈
Dictyota dichotoma,  Dictyota sp.  ·≈–  Padina
gymnospora  “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬·°√¡
∫«° §◊Õ Bacillus megatherium ·≈– Staphylococcus
aureus ·µà‰¡à¬—∫¬—Èß°“√‡®√‘≠„π·∫§∑’‡√’¬·°√¡≈∫  πÕ°
®“°π’È¡’°“√»÷°…“§ÿ≥ ¡∫—µ‘¢ÕßøŸ§Õ¬·¥π∑’Ë ”§—≠Õ’°
ª√–°“√Àπ÷Ëß§◊Õ §ÿ≥ ¡∫—µ‘µâ“π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥ ‚¥¬
Pereira ·≈–§≥– (1999) »÷°…“§ÿ≥ ¡∫—µ‘µâ“π°“√·¢Áß
µ—«¢Õß‡≈◊Õ¥¢ÕßøŸ§Õ¬·¥π∑’Ë °—¥‰¥â®“° ‘Ëß¡’™’«‘µ„π°≈ÿà¡
echinoderm  æ∫«à“¡’°≈‰°µâ“π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥∑’Ë
´—∫´âÕπ°«à“ “À√à“¬ ’πÈ”µ“≈ ¥—ßπ—Èπ„π°“√«‘®—¬§√—Èßπ’È®÷ß‰¥â
¡’°“√»÷°…“§ÿ≥ ¡∫—µ‘¢Õß “√øŸ§Õ¬·¥π®“° “À√à“¬
¢â“«‡Àπ’¬« (Utricularia aurea Lour.) ´÷Ëß‡ªìπæ◊™πÈ”®◊¥∑’Ë
¡’°“√°√–®“¬∑—Ë«‰ª„πª√–‡∑»‰∑¬·≈–¡πÿ…¬å‰¡à‰¥âπ”¡“„™â
ª√–‚¬™πå¡“°π—° ‡æ◊ËÕ„™â‡ªìπ·π«∑“ß„π°“√‡æ‘Ë¡ª√– ‘∑∏‘¿“æ
¢Õßº≈‘µ¿—≥±å®“°∏√√¡™“µ‘·≈–æ—≤π“ß“π∑“ß¥â“π°“√

·æ∑¬å ∑—Èßπ’È‡æ◊ËÕ™à«¬≈¥º≈°√–∑∫®“°°“√„™â¬“∑’Ë —ß‡§√“–Àå
®“° “√‡§¡’·≈–≈¥µâπ∑ÿπ„π°“√º≈‘µ¬“∑’Ë„™â„π°“√ªÑÕß°—π
·≈–√—°…“‚√§µàÕ‰ª„πÕπ“§µ

«— ¥ÿ Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß

°“√ °—¥ “√øŸ§Õ¬·¥π®“° “À√à“¬¢â“«‡Àπ’¬«

 “À√à“¬¢â“«‡Àπ’¬« (®“°·À≈àßπÈ”®◊¥ ∫√‘‡«≥§≈Õß
æ–«ß ¡.6 µ.πÈ”πâÕ¬ Õ.À“¥„À≠à ®. ß¢≈“) ∑’Ëºà“π°“√≈â“ß
∑”§«“¡ –Õ“¥ µ“°·Àâß ·≈–∫¥‡ªìπºß πÈ”Àπ—° 100 °√—¡
°”®—¥ à«πªπ‡ªóôÕπ‚¥¬µâ¡¥â«¬πÈ”°≈—Ëπ Õÿ≥À¿Ÿ¡‘ 95oC ‡ªìπ
‡«≈“ 2.5 ™—Ë«‚¡ß °√Õß à«π„ ∑‘Èß π” à«π°“° “À√à“¬ °—¥
¥â«¬ 0.1 M hydrochloric acid (HCl) ∑’ËÕÿ≥À¿Ÿ¡‘ 95oC
‡ªìπ‡«≈“ 12 ™—Ë«‚¡ß °√Õß ·≈–π” à«π°“° “À√à“¬∑’Ë‡À≈◊Õ
 °—¥´È”¥â«¬ 0.1 M HCl Õ’° 2 §√—Èß  π” à«π “√≈–≈“¬
∑’Ë °—¥‰¥â„π·µà≈–§√—Èß ¡“∑”„Àâ·Àâß¥â«¬«‘∏’ lyophilization
™—ËßÀ“πÈ”Àπ—°¢Õß “√ (Doner and Whistler, 1973) ∑”
°“√∑¥≈Õß 3 ́ È” π” “√ °—¥∑’Ë‰¥â·¬° “√ºà“π‡¬◊ËÕ (dialysis)
¥â«¬πÈ”°≈—Ëπ ‚¥¬„™â‡¡¡‡∫√π∑’Ë¡’¢π“¥µ—¥‚¡‡≈°ÿ≈∑’Ë 2000
Da

°“√»÷°…“Õß§åª√–°Õ∫¢ÕßøŸ§Õ¬·¥π

π” “√ °—¥À¬“∫øŸ§Õ¬·¥π∑’Ë °—¥‰¥â ≈–≈“¬πÈ”°≈—Ëπ
„Àâ‰¥â§«“¡‡¢â¡¢âπ 100 µg/ml À“§«“¡‡¢â¡¢âπ¢ÕßπÈ”µ“≈
fucose ‚¥¬«‘∏’ cystein-sulfuric acid (Doner and
Whistler, 1973) ‚¥¬„™â L-fucose ‡ªìπ “√¡“µ√∞“π



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 (©∫—∫æ‘‡»… 3) ∏.§. 2548 : ¡.Õ.«‘™“°“√
 ¡∫—µ‘∑“ß™’«¿“æ¢ÕßøŸ§Õ¬·¥π®“° “À√à“¬¢â“«‡Àπ’¬«

¥“√“√—µπå  ™Ÿ «— ¥‘Ï ·≈–§≥–811

§”π«≥À“§«“¡‡¢â¡¢âπ¢ÕßøŸ§Õ¬·¥π µ“¡§«“¡ —¡æ—π∏å
¥—ßπ’È

fucoidan (µg/ml) = 1.75 x fucose (µg/ml)

®“°π—Èππ” “√ °—¥øŸ§Õ¬·¥π¡“À“ª√‘¡“≥ glucu-
ronic acid ‚¥¬«‘∏’ carbazole reaction (Dische, 1947)
‚¥¬„™â glucuronic acid ‡ªìπ “√¡“µ√∞“π ·≈–À“ª√‘¡“≥
sulfate ‚¥¬«‘∏’ Barium chloride - gelatin (Dodgson,
1961) ‚¥¬„™â≈–≈“¬ potassium sulfate (K2SO4) ‡ªìπ
 “√¡“µ√∞“π

°“√»÷°…“ ¡∫—µ‘¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢Õß·∫§∑’‡√’¬

°“√»÷°…“º≈¢Õß “√ °—¥øŸ§Õ¬·¥πµàÕ°“√µâ“π

°“√‡®√‘≠¢Õß·∫§∑’‡√’¬‚¥¬«‘∏’ agar plate sensitivity

method

∑¥ Õ∫º≈¢ÕßøŸ§Õ¬·¥πµàÕ°“√¬—∫¬—Èß°“√‡®√‘≠
¢Õß·∫§∑’‡√’¬ E. coli  S. aureus  ·≈–  V. harveyi
(®”π«π‡´≈≈å‡√‘Ë¡µâπ 1.5 x 109 ‡´≈≈å) ¥â«¬«‘∏’ agar plate
sensitivity method (Cappuccino, 1986) „™âª“°§’∫∑’Ë
ºà“π°“√¶à“‡™◊ÈÕ§’∫·ºàπ¥‘ °å·µ–„π “√≈–≈“¬øŸ§Õ¬·¥π
§«“¡‡¢â¡¢âπ 90, 45, 22.5, 11.25 ·≈– 5.62 ¡°./¡≈.
«“ß≈ß∫πÕ“À“√ Nutrient agar ∑’Ëª≈Ÿ°‡™◊ÈÕ‰«â  ‚¥¬„™â 0.85
% NaCl ‡ªìπ°≈ÿà¡§«∫§ÿ¡ π”®“π‡æ“–‡™◊ÈÕ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘
37oC ‡ªìπ‡«≈“ 16-18 ™—Ë«‚¡ß Õà“πº≈°“√¬—∫¬—Èß°“√‡®√‘≠
¢Õß·∫§∑’‡√’¬ ‚¥¬¥Ÿ∫√‘‡«≥«ß„  (clear zone) √Õ∫·ºàπ
¥‘ °å ∑’Ë¡’ “√øŸ§Õ¬·¥π§«“¡‡¢â¡¢âπµà“ßÊ

°“√À“§à“ Minimal inhibitory concentration (MIC)

¢ÕßøŸ§Õ¬·¥πµàÕ°“√µâ“π°“√‡®√‘≠¢Õß·∫§∑’‡√’¬

»÷°…“§à“ MIC ‚¥¬„™â “√≈–≈“¬øŸ§Õ¬·¥π§«“¡
‡¢â¡¢âπ‡√‘Ë¡µâπ 40 ¡°./¡≈. ∑”°“√‡®◊Õ®“ß “√·∫∫‡ªìπ≈”¥—∫
(serial dilution) 1:2 ‡∑à“ ®π‰¥â§«“¡‡¢â¡¢âπ ÿ¥∑â“¬‡ªìπ
0.62 ¡°./¡≈. ∑¥ Õ∫°—∫·∫§∑’‡√’¬ V. harveyi ·≈–
E. coli  ‚¥¬„™âÕ“À“√ Luria Bertaini broth (LB broth)
∑’Ë‰¡à¡’ “√øŸ§Õ¬·¥π‡ªìπ°≈ÿà¡§«∫§ÿ¡ ∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37oC
‡ªìπ‡«≈“ 16-18 ™—Ë«‚¡ß  —ß‡°µ§«“¡¢ÿàπ·≈–Õà“π§à“ MIC
(Lennette et al., 1974)

°“√»÷°…“ ¡∫—µ‘µâ“π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥

∑¥ Õ∫ ¡∫—µ‘¢ÕßøŸ§Õ¬·¥πµàÕ°“√µâ“π°“√·¢Áß
µ—«¢Õß‡≈◊Õ¥®“°§à“ activated partial thromboplastin
time (APTT) ‚¥¬„™âæ≈“ ¡“®“°‡≈◊Õ¥§πª°µ‘ ∑¥ Õ∫
°—∫ “√≈–≈“¬øŸ§Õ¬·¥π§«“¡‡¢â¡¢âπ 100, 200, 250
·≈– 300 µg/ml ‡√‘Ë¡®—∫‡«≈“°“√·¢Áßµ—«¢Õß‡≈◊Õ¥ (clott-
ing time) ∑—π∑’À≈—ß®“°‡µ‘¡ thombin 0.25 NIH unit
(National Institute of Health Unit) §”π«≥§à“°“√
·¢Áßµ—«¢Õß‡≈◊Õ¥‚¥¬‡ª√’¬∫‡∑’¬∫°—∫ “√¡“µ√∞“π heparin
(Colliec et al., 1994)

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

°“√ °—¥ “√øŸ§Õ¬·¥π®“° “À√à“¬¢â“«‡Àπ’¬«

°“√ °—¥ “√øŸ§Õ¬·¥π®“° “À√à“¬¢â“«‡Àπ’¬«
πÈ”Àπ—°·Àâß  100 °√—¡ ¥â«¬ 0.1 M HCl ®“°°“√∑¥≈Õß
3 §√—Èß ‰¥âπÈ”Àπ—°·Àâß¢Õß “√ °—¥∑—ÈßÀ¡¥ 15.32+0.64
°√—¡ ¡’ª√‘¡“≥øŸ§Õ¬·¥π∑’Ë‰¥â∑—ÈßÀ¡¥ 1.29+0.18 °√—¡
§‘¥‡ªìπ 18.67+1.53 % (Table 1) ´÷Ëß¡’§à“§àÕπ¢â“ßµË”
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ “√ °—¥øŸ§Õ¬·¥π®“° “À√à“¬™π‘¥Õ◊Ëπ
∑’Ë„™â«‘∏’°“√ °—¥‡¥’¬«°—π°—∫°“√∑¥≈Õß§√—Èßπ’È ®“°°“√»÷°…“
°“√ °—¥ “√øŸ§Õ¬·¥π®“° “À√à“¬ Pelvitia canaliculata
πÈ”Àπ—°·Àâß 100 °√—¡ æ∫«à“‰¥âπÈ”Àπ—°·Àâß¢Õß “√ °—¥
12.8 °√—¡ ¡’ª√‘¡“≥øŸ§Õ¬·¥π∑—ÈßÀ¡¥ 2.5 °√—¡ (Colliec
et al., 1994)  ·≈–°“√ °—¥øŸ§Õ¬·¥π®“° “À√à“¬
Sargassum sp. ‰¥âπÈ”Àπ—°·Àâß¢Õß “√ °—¥·≈–ª√‘¡“≥
øŸ§Õ¬·¥π‡∑à“°—∫ 22.29 °√—¡ ·≈– 2.74 °√—¡ µ“¡≈”¥—∫
(Chotigeat et al., 2004)  “√ °—¥øŸ§Õ¬·¥π∑’Ë‰¥â®“°
 “À√à“¬¢â“«‡Àπ’¬«„π°“√∑¥≈Õß§√—Èßπ’È ¡’ª√‘¡“≥øŸ§Õ¬·¥π
πâÕ¬°«à“ “À√à“¬∑’Ë°≈à“«¡“¢â“ßµâπ ‡π◊ËÕß®“°øŸ§Õ¬·¥π®“°
 “À√à“¬„π°≈ÿà¡¥—ß°≈à“« ®—¥Õ¬Ÿà„π°≈ÿà¡ F-Fucoidan ∑’Ë¡’
ª√‘¡“≥πÈ”µ“≈øŸ‚§ ‡ªìπÕß§åª√–°Õ∫À≈—° ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
Õß§åª√–°Õ∫¢ÕßøŸ§Õ¬·¥π∑’Ë‰¥â®“° “À√à“¬¢â“«‡Àπ’¬«
æ∫«à“¡’ª√‘¡“≥ glucuronic acid ¡“°∑’Ë ÿ¥‡∑à“°—∫ 62.5+
19.09 °√—¡ ¡’ª√‘¡“≥øŸ‚§ ‡æ’¬ß 4.98+0.31 °√—¡ ·≈–
¡’ª√‘¡“≥´—≈‡øµ 28.74+8.91 % (Table 1) ¥—ßπ—Èπ “√
 °—¥À¬“∫øŸ§Õ¬·¥π∑’Ë‰¥â®“° “À√à“¬¢â“«‡Àπ’¬« ®÷ß®—¥Õ¬Ÿà
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„π°≈ÿà¡ U-Fucoidan ´÷Ëß Õ¥§≈âÕß°—∫√“¬ß“π°“√»÷°…“
øŸ§Õ¬·¥π®“° “À√à“¬ ’πÈ”µ“≈ Larminaria digitata ∑’Ë
¡’Õß§åª√–°Õ∫¢ÕßπÈ”µ“≈„π°≈ÿà¡ hexuronic acid §◊Õ
uronic acid ´÷Ëß‡ªìππÈ”µ“≈„π°≈ÿà¡‡¥’¬«°—∫ glucuronic
acid ª√‘¡“≥¡“°∑’Ë ÿ¥‡∑à“°—∫ 46.4% ‚¥¬¡’ª√‘¡“≥ fucose
‡∑à“°—∫ 2.3% ·≈–ª√‘¡“≥ sulfate 11.6% ‡™àπ‡¥’¬«°—∫
øŸ§Õ¬·¥π®“° “À√à“¬ Pelvetia canaliculata, Fucus
vesiculosus ·≈– Sargassum muticum  ¡’ª√‘¡“≥
uronic acid ¿“¬„π‚¡‡≈°ÿ≈ Ÿß∑’Ë ÿ¥‡™àπ°—π ‡∑à“°—∫ 28.1%,
28.2% ·≈– 27.9% µ“¡≈”¥—∫  ‚¥¬¡’ª√‘¡“≥ fucose
13.1%, 9.7% ·≈– 3.2%  √«¡∑—Èß¡’ª√‘¡“≥ sulfate
11.6%, 6.9% ·≈– 5.0% µ“¡≈”¥—∫ (Mabeau et al.,
1990)

 ¡∫—µ‘¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢Õß·∫§∑’‡√’¬

®“°°“√»÷°…“º≈¢Õß “√ °—¥øŸ§Õ¬·¥πµàÕ§«“¡
 “¡“√∂„π°“√µâ“π°“√‡®√‘≠¢Õß·∫§∑’‡√’¬ 3 ™π‘¥§◊Õ V.
harveyi  E. coli  ·≈–  S. aureus  ‚¥¬«‘∏’  agar plate
sensitivity method ‚¥¬„™â “√ °—¥øŸ§Õ¬·¥π∑’Ë√–¥—∫
§«“¡‡¢â¡¢âπµà“ßÊ §◊Õ 90, 45, 22.5, 11.25 ·≈– 5.62
¡°./¡≈. æ∫«à“ “√ °—¥øŸ§Õ¬·¥π “¡“√∂¬—∫¬—Èß°“√‡®√‘≠
¢Õß·∫§∑’‡√’¬‰¥â Õß™π‘¥§◊Õ V. harveyi ·≈– E. coli
·µà‰¡à¡’º≈¬—∫¬—Èß·∫§∑’‡√’¬ S. aureus ¢π“¥‡ âπºà“»Ÿπ¬å

°≈“ß¢Õß«ß„  (clear zone) √Õ∫·ºàπ¥‘ °å  · ¥ß„π
Table 2  ”À√—∫§à“ MIC ¢Õß “√ °—¥øŸ§Õ¬·¥πµàÕ°“√
µâ“π°“√‡®√‘≠¢Õß·∫§∑’‡√’¬ V. harveyi ·≈– E. coli
‡∑à“°—∫ 20 ·≈– 10 ¡°./¡≈. (Table 3) ®“°º≈°“√
∑¥≈Õßæ∫«à“ “√øŸ§Õ¬·¥π∑’Ë °—¥®“° “À√à“¬¢â“«‡Àπ’¬«
 “¡“√∂¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬·°√¡≈∫ ‚¥¬‰¡à¡’º≈
¬—∫¬—Èß·∫§∑’‡√’¬·°√¡∫«° ·µ°µà“ß®“°√“¬ß“π¢Õß Roa
·≈–§≥– (1981) æ∫«à“ “√ °—¥®“° “À√à“¬ ’πÈ”µ“≈
Dictyota dichotoma ·≈– Padina gymnospora  “¡“√∂
¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬ Bacillus megatherium
·≈– Staphylococcus aureus ‰¥â  πÕ°®“°π’È¬—ß‰¥â¡’
°“√»÷°…“º≈¢Õß “√ °—¥®“° “À√à“¬∑–‡≈ Ascophylum
nodosum, Sargassum muticum ·≈– Polysiphonia
lanosa ¡’ƒ∑∏‘Ï¬—∫¬—Èß marine bacteria ‰¥â∑—Èß·°√¡∫«°
·≈–·°√¡≈∫   à«π “√ °—¥®“° “À√à“¬ Cladosiphon
rupestris, Gelidium latifolium ·≈– Palmaria palmata
 “¡“√∂¬—∫¬—Èß·∫§∑’‡√’¬·°√¡≈∫‰¥â (Hellio et al., 2001)
¥—ßπ—Èπ®–‡ÀÁπ‰¥â«à“ “√øŸ§Õ¬·¥π®“° “À√à“¬™π‘¥µà“ßÊ „Àâ
§«“¡ “¡“√∂„π°“√¬—∫¬—Èß™π‘¥¢Õß·∫§∑’‡√’¬·µ°µà“ß°—π
¢÷ÈπÕ¬Ÿà°—∫Õß§åª√–°Õ∫¢ÕßøŸ§Õ¬·¥π®“°·À≈àßµà“ßÊ √«¡
∑—Èß«‘∏’°“√ °—¥∑’Ë·µ°µà“ß°—π àßº≈„Àâ¡’°“√¬—∫¬—Èß·∫§∑’‡√’¬
∑’Ë·µ°µà“ß°—π (Rao et al., 1981)   “√ °—¥øŸ§Õ¬·¥π
®“°°“√»÷°…“„π§√—Èßπ’È¡’º≈„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß

Table 1. Yield and composition of fucoidan from Utricularia aurea

Dry weight Fucoidan Fucoidan Fucose Glucuronic %SO
4
/fucose

(g) (g) ( %) (%) acid (%)

(n=3) (n=3) (n=3) (n=3) (n=3) (n=3)

15.32±0.64 1.29±0.18 18.67±1.53 4.98±0.31 62.5±19.09 28.74±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±1.1 -
E. coli 13.0±0.7 11.0±0.4 10.0±1.4 - -
S. aureus - - - - -

-  =  no inhibition zone



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 27 (©∫—∫æ‘‡»… 3) ∏.§. 2548 : ¡.Õ.«‘™“°“√
 ¡∫—µ‘∑“ß™’«¿“æ¢ÕßøŸ§Õ¬·¥π®“° “À√à“¬¢â“«‡Àπ’¬«

¥“√“√—µπå  ™Ÿ «— ¥‘Ï ·≈–§≥–813

·∫§∑’‡√’¬·°√¡≈∫ V. harveyi ´÷Ëß‡ªìπ·∫§∑’‡√’¬∑’Ë∑”„Àâ
‡°‘¥‚√§‡√◊Õß· ß„π —µ«åπÈ” ‚¥¬‰¡à¡’º≈¬—∫¬—Èß·∫§∑’‡√’¬
·°√¡∫«° ®÷ß “¡“√∂π” “√ °—¥øŸ§Õ¬·¥π‰ªª√–¬ÿ°µå„™â
„π°“√ªÑÕß°—π·≈–§«∫§ÿ¡‚√§„π —µ«åπÈ” ‚¥¬‰¡à àßº≈µàÕ
·∫§∑’‡√’¬∑’Ë‡ªìπª√–‚¬™πå„π·À≈àßπÈ” ´÷Ëß™à«¬√—°…“ ¡¥ÿ≈¬å
¢Õß√–∫∫π‘‡«»πå„π·À≈àßπÈ”‰¥âÕ’°∑“ßÀπ÷Ëß

 ¡∫—µ‘µâ“π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥

§ÿ≥ ¡∫—µ‘„π°“√µâ“π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥∑’Ë∑¥ Õ∫
®“°§à“ activated partial thromboplastin time (APTT)
®“°æ≈“ ¡“„π‡≈◊Õ¥§πª°µ‘ æ∫«à“ “√ °—¥øŸ§Õ¬·¥π
 “¡“√∂µâ“π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥‰¥â‚¥¬¡’§à“‡©≈’Ë¬ APTT
µàÕª√‘¡“≥øŸ§Õ¬·¥π‡∑à“°—∫ 4.47 IU/mg (Table 4) ´÷Ëß
„Àâº≈µâ“π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥ Ÿß°«à“ heparin ‰¡à¡“°π—°
°“√π”‰ª„™âª√–‚¬™πå·∑π heparin ®÷ß®”‡ªìπµâÕß¡’°“√
ª√—∫‡ª≈’Ë¬πÕß§åª√–°Õ∫∫“ßª√–°“√¢ÕßøŸ§Õ¬·¥π ‡™àπ
°“√‡æ‘Ë¡ª√–¡“≥ sulfate ¿“¬„π‚¡‡≈°ÿ≈ ́ ÷Ëß®“°∑¥≈Õß¢Õß
Haroun-Bouhedja ·≈–§≥– (2000) æ∫«à“§ÿ≥ ¡∫—µ‘
µâ“π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥¢÷Èπ°—∫ª√‘¡“≥ sulfate øŸ§Õ¬·¥π
∑’Ë¡’ª√‘¡“≥ sulfate µË”°«à“ 20% ‰¡à “¡“√∂µâ“π°“√·¢Áß

µ—«¢Õß‡≈◊Õ¥‰¥â ·µà‡¡◊ËÕ‡æ‘Ë¡ª√‘¡“≥ sulfate „π‚¡‡≈°ÿ≈
øŸ§Õ¬·¥π ∑”„Àâ¡’°“√µâ“π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥ Ÿß¢÷Èπ ®“°
√“¬ß“π°“√»÷°…“°≈‰°¢ÕßøŸ§Õ¬·¥π„π°“√µâ“π°“√·¢Áß
µ—«¢Õß‡≈◊Õ¥ æ∫°≈‰°∑’Ë ”§—≠ 2 °≈‰° °≈‰°·√°§◊Õ °“√
¬—∫¬—Èß thrombin (Church et al.,1989) ´÷Ëß¡’°≈‰°§≈â“¬
°—∫ heparin ‚¥¬§ÿ≥ ¡∫—µ‘°“√¬—∫¬—Èß thrombin ¢Õß “√
„π°≈ÿà¡ sulfate polysaccharide ¢÷Èπ°—∫°“√¬—∫¬—Èß¢Õß
‡Õπ‰´¡å  protease  ºà“π  plasma cofactor  ∑’Ë¡’§«“¡
®”‡æ“– §◊Õ Antithrombin III (AT III) ·≈– Heparin
cofactor II (HC II)  ‚¥¬øŸ§Õ¬·¥π¡’§ÿ≥ ¡∫—µ‘§≈â“¬°—∫
heparin ·µ°µà“ß°—π∑’Ë°“√¬—∫¬—Èß thrombin ºà“π plasma
cofactor ́ ÷ËßøŸ§Õ¬·¥π “¡“√∂¬—∫¬—Èß thrombin ºà“π HC
II ‰¥â¥’°«à“ AT III „π¢≥–∑’Ë heparin ¬—∫¬—Èß thrombin
ºà“π AT III ‰¥â¥’°«à“ ‡π◊ËÕß®“°¡’ pentasaccharide
sequence  „π “¬  heparin  √«¡∑—ÈßÕß§åª√–°Õ∫¢Õß
πÈ”µ“≈·≈–°“√®—¥‡√’¬ßµ—«¢ÕßÀ¡Ÿà sulfate ∑’Ë®”‡æ“–°—∫ AT
III ¡“°°«à“   à«πƒ∑∏‘Ï„π°“√µâ“π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥„π “√
øŸ§Õ¬·¥π∑’Ë ”§—≠§◊Õ °“√¬—∫¬—Èß°“√∑”ß“π¢Õß thrombin
·≈– factor Xa ∑”„Àâ‡ âπ„¬ΩÕ¬ (fibrin) ‡°‘¥πâÕ¬≈ß
‚¥¬øŸ§Õ¬·¥π¡’º≈‡æ‘Ë¡ƒ∑∏‘Ï¢Õß HC II ‚¥¬∑”Àπâ“∑’Ë‡ªìπ

Table 3. Minimal inhibitory concentration (MIC)

        Fucoidan concentration (mg/ml)
Test organism

40 20 10 5 2.5 1.25 0.62

MIC V. harveyi + + - - - - -
E. coli + + + - - - -

+  = inhibition

-   = no inhibition

Table 4. Anticoagulant activity of crude fucoidan.

Fucoidan Clotting time APTT APTT

(µµµµµg/ml) (min) (IU) (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 7.56±0.49 0.07 4.87

mean±SD 4.47±0.44
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catalytic template „Àâ∑—Èß thrombin ·≈– HC II ¡“®—∫
‡¡◊ËÕ HC II ·≈– thrombin ¡“®—∫°—∫øŸ§Õ¬·¥π ‡°‘¥
‡ªìπ “√ª√–°Õ∫‡™‘ß´âÕπ ®–™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√
¬—∫¬—Èß thrombin ´÷Ëß„π “√øŸ§Õ¬·¥π¡’ª√– ‘∑∏‘¿“æ°“√
¬—∫¬—Èß thrombin ºà“π HC II ‰¥â¥’°«à“ AT III ‡π◊ËÕß
®“° HC II ¡’§«“¡ “¡“√∂„π°“√®—∫°—∫øŸ§Õ¬·¥π ·≈–
thrombin ‰¥â¥’°«à“ AT III ‚¥¬®“°°“√»÷°…“¢Õß Church
·≈–§≥– (1989) æ∫«à“∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ¢ÕßøŸ§Õ¬·¥π
10 ‰¡‚§√°√—¡/¡≈.  “¡“√∂‡æ‘Ë¡ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß
thrombin ºà“π HC II ‰¥â¡“°°«à“ 3,500 ‡∑à“ „π¢≥–∑’Ë
AT III  ¬—∫¬—Èß‰¥â‡æ’¬ß  285  ‡∑à“  ∑’Ë§«“¡‡¢â¡¢âπ¢Õß
øŸ§Õ¬·¥π 30 µg/ml  ·≈–¬—∫¬—Èß factor Xa ºà“π AT
III ‰¥â 35 ‡∑à“ ∑’Ë§«“¡‡¢â¡¢âπ¢ÕßøŸ§Õ¬·¥π 500 ‰¡‚§√-
°√—¡/¡≈.   ”À√—∫°≈‰°∑’Ë Õß§◊Õ°≈‰°°“√¬—∫¬—Èß°“√≈–≈“¬
≈‘Ë¡‡≈◊Õ¥¢Õß “√øŸ§Õ¬·¥π  ¡’°“√°√–µÿâπ„Àâ¡’°“√‡æ‘Ë¡
tissue plasminogen activator (t-PA) ́ ÷Ëß‡ªìπµ—«°√–µÿâπ
plasminogen ∑’Ëæ∫„π‡π◊ËÕ‡¬◊ËÕ ‚¥¬ t-PA ®–‰ª°√–µÿâπ
plasminogen ´÷Ëß‡ªìπ‡Õπ‰´¡å„πæ≈“ ¡“„π√Ÿª∑’Ë‰¡à¡’ƒ∑∏‘Ï
„Àâ‡ª≈’Ë¬π‡ªìπ plasmin ´÷Ëß¡’ƒ∑∏‘Ï≈–≈“¬‚ª√µ’π  “¡“√∂
¬àÕ¬‡ âπ„¬ΩÕ¬ (fibrin) ·≈– fibrinogen „Àâ≈‘Ë¡‡≈◊Õ¥
≈–≈“¬‡ªìπ‡≈◊Õ¥‡À≈« πÕ°®“°π’ÈøŸ§Õ¬·¥π¬—ß™à«¬ªÑÕß°—π
‰¡à„Àâ plasmin ∂Ÿ°∑”≈“¬‚¥¬ α

2
-antiplasmin ∑’Ëæ∫

„π‡≈◊Õ¥  ·≈–™à«¬ªÑÕß°—π°“√∂Ÿ°¬—∫¬—Èß¢Õß t-PA ·≈–
urokinase (µ—«°√–µÿâπ plasminogen ∑’Ëæ∫„πªí  “«–)
®“° plasminogen activator inhibitor 1 (PAI-1) ‚¥¬
øŸ§Õ¬·¥π®—∫°—∫ PAI-1 ‡°‘¥‡ªìπ “√ª√–°Õ∫‡™‘ß´âÕπ
∑”„Àâ°“√∑”ß“π¢Õß PAI-1 ≈¥≈ß ́ ÷Ëß™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ
¢Õß t-PA ·≈– urokinase „π°“√°√–µÿâπ glutamic
plasminogen  àßº≈„Àâ°“√≈–≈“¬≈‘Ë¡‡≈◊Õ¥‡°‘¥‰¥â¥’¢÷Èπ
(Minix et al., 1997)

 √ÿªº≈°“√∑¥≈Õß

 “√ °—¥øŸ§Õ¬·¥π®“° “À√à“¬¢â“«‡Àπ’¬« ¡’ª√‘¡“≥
øŸ§Õ¬·¥π 1.3% ¢Õß “À√à“¬·Àâß ª√–°Õ∫¥â«¬ glucu-
ronic acid 62.5 % ¢Õß “√ °—¥, fucose 4.98% ¢Õß
 “√ °—¥ ·≈– sulfate 28.74% ¢Õß fucose ¡’§ÿ≥ ¡∫—µ‘
„π°“√¬—∫¬—Èß°“√‡®√‘≠¢Õß·∫§∑’‡√’¬ V. harveyi ·≈– E.

coli ‚¥¬¡’§à“ MIC µàÕ‡™◊ÈÕ V. harveyi ·≈– E. coli
‡∑à“°—∫ 20 ¡°./¡≈. ·≈– 10 ¡°./¡≈.  πÕ°®“°π’È¬—ß¡’
§ÿ≥ ¡∫—µ‘µâ“π°“√·¢Áßµ—«¢Õß‡≈◊Õ¥ ‚¥¬¡’§à“ APTT µàÕ
ª√‘¡“≥øŸ§Õ¬·¥π‡∑à“°—∫ 4.47 IU/mg

°‘µµ‘°√√¡ª√–°“»

ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å ∑’Ë„Àâ
∑ÿπ π—∫ πÿπ°“√»÷°…“·≈–«‘®—¬„π “¢“§«“¡‡ªìπ‡≈‘» ¿“§
«‘™“™’«‡§¡’ §≥–«‘∑¬“»“ µ√å
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