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Tom tat: 

Trong nhirng ndm gdn day, fucoidan dugc ddc biit quan tdm nghiin cuu nh& 
hogt linh sinh hgc da dgng cua chiing. Trong cdng bd ndy, fucoidan tu mdt sd lodi 
rong Ndu Viet Nam nhu S. polycystum, S. oligocystum, S. mcclurei, S. swartzii, S. 
denticarpum, S. assimile, S. binderi, S. microcystum, S. feldmannli vd Turbinaria 
ornala dugc ehiet bdng dung dich axit clohydric 0,1 M & 60 C trong 6-8 gi&. Dich 
chiit dugc cd dac bdng sieu loc, trung hda vd ldm khd bdng ddng cd Ignh. 
Fucoidan sau dd dugc phdn lap bdng sdc ki ki nu&c vd sdc ki trao ddi ion. Cdc 
phuong phdp hda hgc vd hda ly dd dugc sir dung de phdn tich thdnh phdn vd cdu 
trite cua cdc polysacaril. Hdm lirgng fucoidan Id tir 0,8% (S. swartzii) din 2,6% 
(S. polycystum). Tdt cd fucoidan diu la galactose fucan sulfat hda cd chua cdc 
nhdm este sulfat vd axit uronic vd dugc tgo thdnh chit yeu b&l cdc fucose vd 
galactose cung mdl lugng nhd xylose, mannose vd glucose. Kit qud thu dugc cho 
thdy fucoidan tir S. polycystum, S. oligocystum, S. mcclurei, S. swartzii, S. 
denticarpum, vd Turbinaria ornala the hien hogt tinh khdng lgi ti bdo ung thu 
ngu&i. Mdl pilot sdn xudt fucoidan lir rong Ndu Viet Nam cdng sudt 2kg fucoidan 
thd Irong ngdy da dirge thiit lap. 

Abstract: 

In recent years, fucoidans have been extensively studied due to their diverse 
biological activities. In this report, fucoidan from some Vietnamese brown 
seaweeds such as S. polycystum, S. oligocystum, S. mcclurei, S. swartzii, S. 
denticarpum, S. assimile, S. binderi S. microcystum, S. feldmannli and Turbinaria 
ornala were extracted with 0,1M hydrochloric acid solution at 60"Cfor 6-8h. The 
extracts were concentrated by ultrafiltration, neutralized and lyophilized. The 
fucoidans were then isolated by hydrophobic and ion exchange chromatography. 
The chemical and physico-chemical methods were used to analyse the 
composition and structure of polysaccharides. The fucoidan contents were from 
0.8% (S. swartzii) lo 2.6% (S. polycystum). All fucoidans found to be the sulfated 
galactofucans containing sulfate ester groups and uronic acid, and essentially 
composed of fucose and galactose, as well as a minor amount of xylose, mamnose 
and glucose. The obtained results showed that fucoidans from S. polycystum, S. 
oligocystum, S. mcclurei, S. swartzii, S. denticarpum and Turbinaria ornala 
demonstrated bioaclivity effects against cancer cells. A scale pilot for fucoidan 
production from Vietnamese brown seaweeds has been set up with a capacity of 
2kg of crude fucoidan per day. 
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L MdDAU 

Trong da dang vd tan ciia tham thuc vat dai duong, rong nau la mdt trong sd cac loai 
thuc vat biin cd thi tu tai tao dang dugc luu y nhat ma loai ngudi da phat bien ra. Rong nau 
chiia rat nhilu hgp chdt thien nhien cd gia trj dinh dudng va dugc dung cao [1]. Trong sd dd 
fucoidan da thu hiit sir quan tam nghien cim nhieu nhat trong nhirng nam gan day nhd sd hiru 
nhirng boat tinh dugc Iy tuyet vdi nhu: khang ddng [2], khang khuan va khang virut [3,4,5], 
khang khdi huyet [6], khang u [7], khang viem nhiem [8], khang tang sinh [9], khang thu tinh 
[10]. Chung cdn dugc sir dung rdt thanh cdng trong viec phdng ngira va dieu trj cac benh phd 
bien nhu cao huyet ap, viem khdp, dj iing va beo phi. Cac tinh chat sinh hgc nay phu thudc 
chii yeu vao khdi lugng phan tir, ham Iugng va vj tri nhdm sulphat, ciing nhu cau tnic phan tir 
ciia fucoidan [11]. 

Cac nghien cuu dang tien trien ve fucoidan da dugc chung minh mdt each thuyet phuc 
kha nang cua chiing gay cam iing su giang hda (apoptosis) te bao ung thu trong bach cau, da 
day, ket trang, phdi, gan [12]. Kbac vdi hoai tir- mdt sir chet te bao do tdn thuang benh Iy, 
giang hda dugc coi la su chet te bao ma dugc lap trinh cd bun trong gen ciia chinh ban than te 
bao. Vi vay, cd the tin rang mdt sd thdng sd ben ngoai hoae ben trong gay ra sir kich boat cac 
gen ma lap trinh sir giang hda, nhd dd mdt protein gen chet lap trinh dugc tdng hgp bang con 
dudng sinh hgc va ban than te bao tu bj phan buy bdi protein gen gay chet lap trinh thu dugc 
rdi dan den sir chet. 

Fucoidan rong nau bieu Id tac dung ire che sir phat trien ddi vdi cac te bao ung thu 
kbac nhau. Nhu da biet rat rd rang, cac te bao ung thu dugc phep tai tao do he mien djch 
khdng cdn nhan biet dugc chiing de tieu diet. Fucoidan san xuat ra cac hgp chat interleukin va 
interferon trong he mien djch ngan chan sir phat trien te bao ac tinh, nhd vay nd cd tac dung 
khang ung thu [13]. Vi nhirng tac dung nay ma fucoidan cd the ddng mdt vai trd then chdt 
trong phan iing mien djch cua chung vdi ung thu va nhiem triing. 

Mgt sd thi nghiem d phdng thi nghiem cdn chi ra rang fucoidan cd the ngan chan sir 
phan chia te bao nguy hiem trong cac xet nghiem sir dung cac te bao ung thu tir bieu bi, tTnh 
mach, phe quan ngudi (te bao ung thu phdi), fucoidan phong be pha chia te bao Gl, la suy 
giam sir phat trien ciia cac u ac tinh. 

Mac dii trong 10 nam trudc day mdt bang sang che Chau Au [14] khang djnh rang 
"fucoidan chua dugc san xuat va ban d quy md cdng nghiep, mac dii nd la mdt vat lieu cd the 
dugc sir dung d rat nhieu ITnh vuc nhu da ndi d tren, nguyen nhan ldn nhat la chua phat hien 
dugc ngudn rong bien chiia nhieu fucoidan", den nay cd da nhieu cdng ty tren the gidi nhu 
Sigma, LCR- Fucoidan, Sea Vegg, Fucoidan QOL, the Lab Dept Inc, Natureza, VINAFUCO 
JSC,... san xuat fucoidan tir rong nau de cung cap cho thj trudng. Cdng ty Sigma ban 
fucoidan thd dieu che tir loai rong Fucus vesiculosus vdi gia 43,50 USD/gram, trong kbi The 
Lab Depot Inc ban vdi gia 90,51 USD/gram nhu hda chat phdng thi nghiem. 

Viet Nam cd tdng chieu dai bd bien ban 3.600 km vdi khi hau thay ddi tir can nhiet 
ddi d phan phia Bae den nhiet ddi d phan phia Nam ciia dat nude, rat thuan lgi cho nhieu loai 
rong phat trien. Ket qua dieu tra den nay da thdng ke dugc khoang 1000 loai rong bien trong 
dd cd 683 loai da dugc phan loai, bao gdm 230 loai rao dd, 125 loai tao nau, 145 Ida tao luc 
va 75 loai tao lam [15]. Trong da dang rong bien nay, cac loai rong nau thudc chi rong mo 
{Sargassum) la ngudn Igi rong bien tu nhien ldi nhat ciia nude ta, cho den nay da phat hien 
duge hon 60 loai phan bd phd bien va rdng khap ven bien va cac dao vdi san Iugng khai thac 
bang nam udc tinh vao khoang 10.000 tdn khd [16]. Tuy nhien, viec khai thac va su dung 
rong mo d Viet Nam cdn chua phii hgp va ndm dudi tilm nang ciia ngudn nguyen lieu nay. 
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Cho den nay, rong mo chii yeu dugc sir dung bd xung vao thiic an cho gia siic va phan bon 
cho trdng trgt hanh, tdi. dt, ca chua,... gay lang phi ldn. 

Bai bao nay trinh bay tdm tat mdt sd ket qua nghien ciiu ciia tap thi tac gia tir nam 
2004 din 2010 vl fucoidan va cdng nghe san xuat chiing tir rong nau Viet Nam theo djnh 
hudng dugc lieu, gdp phan tang cudng siic khde cdng ddng. 

II. NGUYEN VAT LIEU VA PHl/ONG PHAP 

Rong biin dugc thu d viing bd bien tinh Khanh Hda vao thang 5-6. 

Dudng trung tinh va dudng khir dugc xac djnh bang phuang phap cua Dubois va cs 
[ 17] va phuang phap ciia Nelson va cs,[ 18]. 

Hda chdt: Chdt mang sdc ky polychrome-1 ciia hang "Reachim" (Russia), DEAE-
celulose cua hang "Sigma" (USA) cac hda chdt cdn lai ciia hang "Sigma". 

Chiit sa bd: Rong nguyen lieu dugc ngam trong con (1: 10- khdi Iugng/ the tich) 
trong khoang 10 ngay d nhiet do phdng. Lge tach djch ehiet ra, rong cdn lai dugc phoi khd 
trong khdng khi. 

Thu nhdn cdc dich chiit rong bien (1): Rong khd (250 gram) dugc ehiet bang dung 
djch CaCh 2% trong nude (2,5 lit) tai nhiet do 70*̂ 0 trong 6 gid. Djch ehiet dugc tach ra bang 
ly tam, phan cdn lai dugc xir ly lai lan niia trong dieu kien tuong tu. Ba rong cdn lai dugc 
ehiet bdng dung djch 0,01 M HCI trong nude (ty le rong khd vdi djch ehiet = 1: 10; pH = 3), 
tai 60°C trong 6 gid viec ehiet dugc lap lai hai lan trong ciing dieu kien. Djch ehiet chira cac 
polysacarit tan trong nude dugc gom lai va tach ra khdi ba rong bang each lge qua Idp vai Igc 
mjn kbit, trung hda bang dung djch NaHCOs 8% den pH = 5-6. Djch ehiet dugc cd dac bang 
may cd quay chan khdng den the tich 1/5 the tich ban dau, cho chay tham tach vdi mang 10 
kDa trong thdi gian 48 gid sau dd tien hanh lam khd bang ddng klid lanh. Rong cdn lai dugc 
ehiet bang 5 lit dung djch Na2C03 1% trong 6 gid tai nhiet do 60°C, sau dd dua them 2 lit 
nude va ehiet qua dem. Djch ehiet alginat natri dugc tach khdi ba rong bang each lge qua ldp 
vai lge mjn kbit rdi cd dac tren may ed quay chan khdng va tham tach. S^u dd bd xung them 
HCI 0,1M va de yen 12 gid. Tiia axit alginic dugc hda tan lai trong dung djch NaHCOa 8% (1 
lit) va tham tach. 

Thu nhdn cdc dich ehiet rong biin (2): Rong khd (250 gram) dugc chiit bdng dung 
djch 0.01 M HCI trong nude (ti le rong khd tren djch ehilt = 1: 10, pH = 3) tai nhiet do 60°C 
trong 6 gid. Cac djch ehiet dugc gom lai va tach ra khdi ba rong bdng ldp vai mjn kbit, trung 
hda vdi NaOH 40% den pH = 6-7. Cac bude cdn lai dugc tiln hanh nhu phuang phap (1). 

Sdc ky ky nu&c (Zvyagintseva va cs., 1999) [19]: Dich ehilt chira laminaran, fucoidan 
va mgt lugng nhd axit alginic dugc dua len cdt polychrome-l (3,5x57 cm). Cdt sau dd dugc 
rira giai lan lugt vdi nude va cdn elylic 15% din phan iing am tinh vdi hydrat caebon bdng 
phuong phap phenol-sulfuric axit. Dung djch laminaran cua djch giai hdp bdng cdn etylie 
15% dugc CO dac tren may bay hoi chan khdng din thi tich nhd nhdt cd thi (10 ml) va dugc 
lam khd bang ddng khd lanh. Dung djch cac axit polysacarit khdng bj hap tren cdt 
polychrome-l (fucoidan va axit alginic) dugc cd dac ve the tich 50 ml, chinh ve pH = 2,0 
bang dung djch HCI IM va de yen 12 gid dl kit tua axit alginic tao thanh. Tiia axit alginic 
dugc tach ra khdi dung djch bdng ly tam. Tiia dugc hda tan lai bdng NaHCOs 8% (20 ml), 
dung djch ben tren chira fucoidan va dung djch alginat-Na dugc tham tach bang mang 
Millipor 3 kDa va lam khd bdng ddng khd lanh. 
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sdc ky trao ddi ion: Cac phan doan ciia cac cbl phdm polysacarit dugc gdp lai \'a hda 
tan trong O.IM NaCI dugc dua len cdt nhdi DEAE-celuIose. Tien hanh rira giai theo cac 
gradient ndng do 0.1; 0.5; 1.0; 2.0 M NaCI. Cac phan doan dugc tham tach, bay hoi va lam 
khd bang ddng khd lanh. 

Khdi lugng phdn tu cua cdc polysacarit: Dugc xac djnh bang phuong phap sac ky Igc-
gel tren cdt Superdex 75- HR 10/30 (l.Ox 30 cm) (ACTA FPLC, «Amersham pharmacia 
biotech», Sweden) sau khi can bang ve pH- 5.2 bang dem acetat cd chira NaCI 0.15M viec 
giai hap dugc thuc hien bang chinh dung dich dem nay vdi tdc do 0.4 ml/phiit. Cac chat ndi 
chuan la Dextran vdi trgng lugng phan tir 10, 20, 40, 80 kDa. 

Thdnh phdn du&ng don ciia cdc polysacarit: Cac phan doan ciia cac polysacarit (5mg) 
dugc dua di thiiy phan vdi TFA 2N tai nhiet do IOO°C trong 4 gid. Thanh phan dudng don 
ciia cac phan doan dugc xac djnh tren may phan tich hydrat caebon lC-500 Biotronik 
(Germany); cdt Shim-, pack ISA- 07/S2504 (0.4 x 25 cm), dem Borat, tdc do rira giai 0.6 
ml/phiit. Dudng don dugc phat hien bang phuang phap dicinchorine, he phan tich Shimadzu 
C- R2 AX. Cac dudng don (Rha, Rib, Man, Gal, Xyl, Glc,... ) dugc sir dung lam chat chuan. 

Hdm lugng sulphat: Dugc xac djnh bang phuang phap gelatin/BaCb sau khi thiiy 
phan trong dung djch HCI IN trong 6 gid d 100°C [20, 21]. 

Ham Iugng axit uronic dugc xac djnh bang phuang phap carbazone sir dung axit D-
gluconic lam chat chuan [22]. 

De sulphat hda cac fucan sunphat dugc tien hanh bang dung mdi phan cue (solvolysis) 
trong dimethyl sulfoxide [23,24]. 

Ddnh gid hogt tinh khdng ung thu: Dugc thuc hien theo phuang phap ciia 
Likhitwitaywid va cs [25]. Cac ddng ung thu ngudi dugc sir dung la Lu- te bao ung thu phdi. 
Hep- G2- tl bao ung thu gan, RD- tl bao ung thu mang tim va MDA- MB- 231- te bao ung 
thu vii, LDL-1 te bao ung thu ket trang d rudt ngudi. 

Phd NMR: Phd NMR cua cac polysacarit dugc ghi tren may quang phd Brucker 
Advance DPX- 300 (D2O; tdn sd lam viec 75,5 MHz, chdt chudn trong Me4Si (5H 0 ppm) va 
methanol (5c 50,15 ppm) tai 60°C). 

III. KET QUA VA THAO LUAN 

Tir 10 loai rong nau thudc vimg bien Viet Nam, da tien hanh tach ehiet cac polysacarit 
tan trong nude: laminaran, fucoidan va axit alginic. Cac dir lieu dugc dua ra tren Bang. I 

Bdng 1 Hieu sudt vd thdnh phdn cdc du&ng don cita fucoidan cita mdt sd lodi 
rong ndu Sargassum viing biin Khdnh Hda. 

Stt 

1 

2 

4 

Loai rong 

S. feldinannii 

S. swartzii 

S. oligocystum 

S. dentieapuni 

Hieu suat 
laminaran 

% 

0,20 

0,29 

0,04 

0,09 

Hieu suat 
fucoidan 

%' 

2,31 

0,82 

1.78 

2,00 

Thanh phan cac dudng dan trong 
fucoidan (moi %) 

Fuc 

45,8 

35,8 

41,3 

40,1 

Man 

8,0 

19,2 

8,9 

15,9 

Gal 

44,5 

32,3 

38,3 

38,7 

Xyl 

2,3 

9,9 

7,1 

5,3 

Glc 

0 

2,8 

3,4 

0 

SOjNa 

% 
vv/\v 

20,40 

22,46 

25,69 

Axit 
uronic 
% w/w 

14,28 

21,54 

21,20 
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5 

6 

7 

8 

9 

10 

S. assimile 

S. microcystum 

S. mcclurei 

S. polycystum 

S. binderi 

Turbina or nat a 

Vet 

0,17 

0,08 

0,36 

0,12 

0,29 

2,13 

2,64 

2,37 

2,57 

1,13 

1,23 

49,2 

28,6 

38,5 

32,4 

42,2 

55,9 

3,0 

1,7 

4,2 

12,6 

10,3 

9,2 

43,3 

31,1 

33,1 

33,5 

38,0 

14,8 

2,2 

1,6 

3,6 

8,5 

9,5 

0 

2,3 

37,0 

20,6 

11,2 

0 

1,2 

33,15 

25,60 

25,30 

17,87 

23,74 

7,50 

* Hieu sudt tinh theo trong luong rong kho da loai chdt beo duo'c xac djnh tai PIBOC-
L.B.Nga 

** Dugc xac dinh tai NITRA- Viet Nam 

Chiing tdi da sir dung hai so do tach ehilt cac polysacarit. Ddi vdi nhirng loai rong 
cimg nhu S binderi va T. ornala chiing tdi da sir dung so dd xir Iy 1 bao gdm ca viec ehiet vdi 
dung djch CaCb va dun ndng d 75°C, tilp theo tach cbl phdm polysacarit tdng (thd) tren cgt 
DEAE-celuIose. Cac polysacarit tir cac loai rong cdn lai dugc tach ehiet theo so dd 2 vdi cac 
dilu kien ehilt nhe nhang ban va sir dung sdc ky ky nude tren cdt Polychrome-l 
(Zvyagintseva et al., 1999), tilp theo tach phan doan cac cbl phdm polysacarit tdng tren cdt 
DEAL- celulose. Bang.l cho thdy ham Iugng flicoidan ciia cac loai rong la tii' 0,8 {S. swartzii) 
din 2,6% {S. polycystum). Tdt ca fucoidan diu la cac galactofucan sunphat hda, ben canh 
fucose va galactose cdn chiia nhirng Iugng nhd xylose, mannose, glucose. Ham lugng 
laminaran trong cac loai rong nghien ciiu la khdng dang ke nhd hon (0,3%). Hieu suat va 
thanh phdn cac monosacarit ciia cac phan doan fucoidan tir mdt sd loai rong nau dugc dua ra 
tren Bang 2. 

Bdng 2. Hiiu sudt, thdnh phdn monosacarU ciia cdc phdn dogn fucoidan 
tu 5 lodi rong ndu 

Ten loai rong 

S. mcclurei 

S. polycystum 

S. oligocystum 

S. denlicapum 

Turbina ornala 
« 

Phan doan 
rua giai 

F2-
I,ON NaCI 

F3-
l,5NNaCl 

F2-
1,ON NaCI 

F3-
l,5NNaC] 

F4-
2,0N NaCI 
Fl-(0,5-

2,0N NaCI) 
Fl-

0.5NNaCl 
F2-

1.ON NaCI 
F3-

l.SNNaCl 
Fl-

0,5N NaCI 
F2-

1,ON NaCI 
F3-

Hieu 
suat 
% 

26,3 

34,4 

18,3 

43,2 

21,0 

37,5 

1,2 

8,3 

7,1 

6,6 

9,7 

10.4 

Duong 
tong % 

23,45 

47,09 

21,68 

23,63 

29,78 

32,02 

18,03 

24,52 

24,00 

21,01 

25,92 

22,13 

Thanh phan mono sacarit, % moi 
Fuc 

34,65 

49,87 

28,00 

59,16 

68,63 

45,63 

38,62 

48,55 

49,44 

76,3 

72,23 

75.67 

Man 

0 

0 

26,70 

6,02 

0 

11,43 

19,98 

12,33 

10,07 

0 

2,40 

1,40 

Rham 

4,59 

13,22 

13,08 

8,04 

0 

11,51 

13,70 

13,21 

14,21 

0 

2,71 

2,66 

Malt 

0 

0 

0 

0 

0 

7,70 

16,01 

15,43 

12,88 

0 

1,59 

1,96 

Gal 

37,56 

33,50 

12,76 

26,60 

26,88 

23,72 

10,68 

8,16 

13,39 

23,6 

27,67 

18,35 

Xyl 

15,48 

0 

11,31 

0 

4,49 

0 

1,02 

1,16 

0 

0 

0 

0 

Glc 

7,73 

0 

8,15 

0 

0 

0 

0 

1,16 

0 

0 

0 

0 

SOjNa 
% 

19,0 

36,4 

20,11 

25,67 

33,99 

35,31 

23,67 

27,64 

39,14 

33,87 

43,26 

42,36 
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S. binderi 

S. swartzii 

S. swartzii 

S 
polycystum 

l,5NNaCI 
F4-

2,0 NaCI 
Fl-

0,5N NaCI 
F2-

1,ON NaCI 
F3-

l,5NNaCl 
F4-

2,0 NaCI 

Toan phan 
F1(0-0,5N 

NaCI) 
F2(0,5-

1,ON NaCI) 
F3(l,0-

l,5NNaCl) 
F4(l,5-

2,0N NaCI) 
F5(2,0-

2,5N NaCI) 

Fl-
0,5N NaCI 

F2-
1,ON NaCI 

F3-
l,5NNaCl 

F4-
2,0N NaCI 

F5-
2,5N NaCI 

F2-
1,ON NaCI 

F4-
2,0N NaCI 

20,3 

17,2 

45,7 

15,3 

2,5 

-
2,0 

20,2 

33,3 

26,2 

16,0 

21,69 92,14 

55,56 

67,57 

59,88 

63,69 

54,0 
kxd 

49,5 

56,0 

55,0 

57,1 

0 

11,11 

6,76 

6,00 

12,74 

3,9 
kxd 

4,7 

3,0 

3,6 

4,0 

Than 
1,0 

1,0 

1,0 

1,0 

1,0 

1,0 

1,0 

1,16 

0 

0,38 

0,38 

0,40 

0,60 

0,30 

6,07 

0 

2,03 

6,00 

6,37 

2,1 
kxd 

2,7 

1,9 

3,3 

2,0 

1,51 

kxd 

kxd 

kxd 

kxd 

kxd 
kxd 

kxd 

kxd 

kxd 

kxd 

0 

22,22 

20,27 

23,95 

12,74 

28,7 
kxd 

29,4 

28,9 

27,9 

27,4 

1 phan mono sacarit, ti le 
0,72 

0,35 

0,31 

0,24 

0,22 

0,50 

0,30 

1,23 

0,17 

0,26 

0,49 

2,07 

0,70 

0,30 

0 

5,65 

3,38 

4,19 

4,46 

1,8 
kxd 

2,7 

1,9 

2,4 

0,9 

moi 
0 

0,07 

0,04 

0,04 

0,15 

0,05 

0,10 

0 

5,65 

0 

0 

0 

2,8 
kxd 

3,0 

3,2 

2,8 

2,0 

0,55 

0,04 

0,06 

0,07 

0,18 

0,35 

0,10 

38,75 

22,0 

28,3 

24,0 

28,3 

23,5 
5,6 

14,6 

18,4 

28,0 

42,3 

8,69 

22,68 

25,24 

25,42 

27,62 

20,64 

21,78 

* Tach tren cot DEAE- Celulose va xac djnh tai PIBOC- L.B.Nga 

** Tach tren cot DEAE- Sephadex A-25 va xac djnh tai KRIBB- Han Quoc 

*** Tach bang nhua trao doi aninon long Cetavlon cho che pham fucoidan tir loai rong S. polycystum 
va S. swartzii 

Cac ket qua dua ra tren Bang.2 cho thay thanh phan chii yeu ciia fucoidan trong cac 
loai rong nau Viet Nam la fucose (28,0- 76,3%), galactose (8,16- 37,56%) va sunphat (19,0-
59,68%), ngoai ra cdn cd them mdt sd thanh phan khae vdi ham lugng nhd ban, cu the la 
mannose, rhamnose, maltose, xylose va glucose. Thanh phan fucoidan rong nau la rat phiic 
tap, gay rat nhieu khd khan cho viec xac djnh cau tnic cua chiing. Vi vay, ta se chgn phan 
doan dai dien va cd thanh phan don gian de tiln hanh phan tich cdu tnic. 

Sir dung cac phuang phap phan tich hda hgc, GLC, IR, NMR va ESI-MS chung tdi da 
bude ddu dua ra dugc dac diem cdu tnic ciia cac phan doan fucoidan chinh tir loai rong S. 
polycystum; S. swartzn va Turbina ornala nhu tren Hinhl [26,27,28,29]. 
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OSO3 OSO3 
2! 2! d 

-^3)-hex-( 1 ^3)-a-L-fuc-( 1 ^3);uro-( l ^3)-a-L-fuc-( 1 ^3)-a-L-fuc-( 1 ^3)-a-L-fuc-( 1 -

uro Fuc''^OSO-, 
a) t̂ 

OS03 

OSO3 fuc 

li 2i 
>3)-a-L-fuc-( 1 ^3)-a-L-f;uc-( 1 -^3)-hex-( 1 ^3)-he: hex-( 1 -»3)-a-L-fuc-( 1 ^3)-a-L-fuc-( 1 ^3)-hjex-( 1 ̂ 3)-hex-( 1 ^3)-hex-( 1 ->3)-a-L-fijc-( 1 ^3)-a-L-fuc 

' t t "t T T 
OSO3 OSO3 uro OSO3 OSO3 

b) 3^ 

uro 

c) 
>3)-a-L-fuc-( 1 -*3)-a-L-fuc-(4.S03")-(l -^3)-P-D-gal-(4.S03>( 1 -

Hinh 1. Cdu true cua mdt phdn dogn fucoidan ddc trung tdch vdphdn lap tir rong ndu 
a; S. polycystum (F4- cetavlon) b; S. swartzii (F4- cetavlon) 

c; Turina ornala (F2-DEAE sephadex). 

Cac che pham polysacarit sulphat hda thd ehiet tir cac loai rong bien dugc tien hanh 
sang lge theo djnh hudng boat tinh sinh hgc. Viec thir nghiem in vitro boat tinh gay ddc te bao 
va khang vi sinh vat kiem djnh ciia cac polysacarit sulphat hda thd ehiet tir 15 loai rong bien 
kbac nhau dugc tien hanh tai Vien Hda hgc cac hgp chat thien nhien (INPC- VAST), Vien 
Nghien cim Sinh hgc sir sdng va Cdng nghe sinh hgc- Han Qudc (KIRBB), Vien Hda sinh 
Hiiu CO Thai Binh Duong- Phan vien Vien Ddng- Vien Han lam Khoa hgc Nga (PIBOC-
FEB- RAS). Ket qua thir nghiem dugc dua ra tren Bang.3. 

Bang.3 cho thay trong sd 15 loai rong bien du doan, qua sang Igc da xac djnh dugc 10 
loai rong chira polysacarit sulphat hda cd boat tinh khang te bao ung thu ngudi trong dd bao 
gdm 6 loai rong nau {S. polycystum, S. mcclurei, S. oligocystum, S. swartzii, S. denlicapum va 
Turbina ornala), 3 loai rong dd {G baillnea, G lenuislipitata va G. asiatica) va 1 loai rong 
luc {Ulva fenestrala). Trong dd cd I loai khang 4 ddng ung thu {S.swartzii), 2 loai khang 3 
ddng ung thu {S.polycystum va S.oligocystum), 6 loai khang 2 ddng ung thu {S. denticarpum, 
Turbina ornala, G bailinea, G tenuistipitata, G. asiatica va Ulva fenestrala). 

Ddng thai tir nam 2005 Vien nghien cim va iTng dung cdng nghe Nha Trang da thilt lap 
mdt day chuyen san xuat fucoidan quy md pilot cdng sudt Ikg/ngay va hien dang boat ddng 
tai Khanh Hda: Rong nguyen lieu sau khi thu dugc phoi kbd, cdt nhd din kich thudc cd 3- 7 
cm, dua rong vao ndi ehiet sau dd dd nude vao vdi ti le rong: nude =1:10 (m/v), cii sau 2 gid 
lai xa djch ehiet dudi day rdi bom tuan hoan len lai ben tren (trdn dao bdng each cho djch 
ldng chuyen ddng thay cho sir dung canh khudy dk dao rong). Sau 24 gid lge ldy djch ehilt, 
phan ba cdn lai dugc ehiet lap lai nhu tren 1-2 ldn. Djch ehilt dugc gom lai, lge thd ldn lugt 
qua ldp vai Igc, ldp diatomit 700 mesh day 2cm va mang 25 pm. 

Dung djch sau dd dugc cd dac, loai bd cac tap chat mau, mudi, cac kim loai nang bdng 
mang sieu Igc 100 kDa, den ndng do fucoidan 2%. Chinh pH dung dich ve 6 bang dung djch 
NaOH IM sau dd dua them EtOH va NaCI vao dung djch (75% EtOH (v/v) va 2% NaCI), 
khuaj- manh rdi de lang khoang 12 gid, gan bdt phdn dung djch ben tren, sau dd ly tam ldy tiia 
fucoidan. Tiia sau dd dugc lge rira nhieu lan bang dung djch EtOH 75% de loai het mudi, tiia 
fucoidan dugc chuyen qua dang huyen phii trong dung djch EtOH 75% rdi dugc dem sdy 
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phun d nhiet do 65"C de thu fucoidan dudi dang bdt. So dd quy trinh cdng nghe san xudt 
fucoidan tir rong nau dugc dua ra tren Hinh.2 

Rong 
kho 

May cat 
rong 

Rong cat 
2-5 mm 

Fucoidan 
dang hot 

HCI 
2N 

Noi ehiet 
nhiet do 
phong 

Dich 
ehiet 

Ba rong 

Sii' dung san 
xuat alginat 

Say phun 
t < 7 0°C 

Loc tho 
qua vai 

Dich loc 
tH6T^ 

Mau, muoi, 
EtOH, H2O 

1 
Tach tiia 
bang Iy 

tam 

Loc qua ldp 
diatomit 700 

mesh, day 2cm 

EtOH, 
NaCI, 
NaOH 

Ket tua 
fucoidan 
tai pH= 6 

Dich loc 
tho 2 

LOG qua 
mang 
25|im 

Dich loc 
tho 3, 
nuoc 

Co dac 
bang may 
sieu loc 
lOOkDa 

Nude 
sach 

Muoi, 
mau, kim 
loai, nuoc 

Hinh. 2. So dd quy trinh cdng nghe sdn xudt fucoidan tu rong ndu 

71 



Tieu ban: Cdc chdt co hogt tinh sinh hoc ISBN: 978-604-913-012-0 

o 

o 

u 

I 

<C3-

> 

c3-
O 

'Cd 

> 
O 

'03 
X ) 

+-» 
o 

<o-
to 
> . 

<ca 
GO 

ii t 
a-
o 

£ .ti 

IS 
00 c 

•*-> 

cn 
bb 

PQ 

ie
t 

N
am

 

> 

g 
ro 

z cd 

5 D, 
c 

<(U 

' ^ 
bO 
c 
o U l 

'Cd 

^ 

E 
'^3 
-̂» 

o 
cd 

X I 
-*—» 
03 

X 

3 
cn 

:;
ar

it
: 

c l 

po
ly

si
 

a 
-<o 

•«a 

Z 

^ 
+ 

G
r(

 

3 
'<c3 

3 

12 
• — 

> 

^ ^ 
1 

u 

a c 
" 0 3 

3 
JZ 

> 

'5 
0 0 

c b 
n ^ - 1 

0 0 

c 
3 o 

, t
e 

ba
 

0 0 

D
on

 
03 

is
i 

> 
u 

a 

c/i 

« 

:a
ns

 
al

bi
c 

CJ 

C/!) 

3 

u< 

S.
ai

 

CO 

ill
i 

3 
c/l 

cd 

c: 

'i'-ca 
fc 1 « <= 

Q,' 

^ 
O 
o 

ui 

; 
'^ 
Q 
J 
Q 

; 
< : r<-i 

Q '^ 

Q 

, 
( N 

0) 

I 

00 

c 

T
en

 l
oa

i 
ro

 

H 

Q 
X 
u 

Q 
X 
u 

Q 
X 
u 

Q 
X 
CJ 

Q 
X 
u 

Q 
X 
u 

+ 

o 
X 
u 

Q 
X 
u 

+ 

+ 

um
 

S.
 

po
ly

cy
st

 

— 

Q 
X 
u 

Q 
X 
o 

Q 
X 
u 

Q 
X 
u 

Q 
X 
u 

Q 
X 
u 

+ 

Q 
X 
u 

Q 
X 
u 

1 

+ 

s 
a 

5 

( N 

Q 
X 
u 

Q 
X 
u 

Q 
X 
u 

Q 
X 
u 

Q 
X 
u 

Q 
X 
u 

+ 

Q 
X 
o 

Q 
X 
u 

+ 

+ 

(u
m

 
S.

 o
li

go
cy

s.
 

m 

Q 
X 
u 

Q 
X 
u 

Q 
X 
u 

Q 
X 
u 

Q 
X 
u 

Q 
X 
u 

1 

+ 

+ 

+ 

+ 

S.
 s

w
at

rz
ii

 

^ 

Q 
X 
u 

Q 
X 
u 

Q 
X 
u 

Q 
X 
u 

Q 
X 
u 

Q 
X 
u 

1 

Q 
X 
u 

Q 
X 
u 

+ 

+ 

a 

S.
 d

en
ti

ca
p 

m 

Q 
X 
u 

Q 
X 
u 

Q 
X 
o 

Q 
X 
o 

Q 
X 
(J 

Q 
X 
u 

Q 
X 
U 

Q 
X 
u 

1 

1 

s 

5".
 

ili
ci

fo
liu

 

so 

Q 
X 
O 

Q 
X 
u 

Q 
X 
O 

Q 
X 
U 

Q 
X 
u 

Q 
X 
u 

Q 
X 
o 

Q 
X 
u 

1 

1 

S.
 x

u
a
n
m

a
i 

T~-

+ 

1 

1 

+ 

1 

+ 

Q 
X 
u 

Q 
X 
u 

Q 
X 
u 

+ 

+ 

na
ta

 
T

ur
bi

na
 o

r,
 

0 0 

+ 

1 

\ 

+ 

1 

+ 

Q 
X 
u 

Q 
X 
u 

Q 
X 
U 

' 

1 

S 

K
ap

pa
ph

uc
 

al
va

re
zi

i 

ON 

+ 

1 

1 

+ 

1 

+ 

Q 
X 
U 

Q 
X 
u 

Q 
X 
u 

+ 

+ 

G
. 

ba
il

in
ea

 

o 

1 

1 

1 

+ 

+ 

1 

Q 
X 
u 

Q 
X 
o 

Q 
X 
o 

1 

1 

la
ta

 
U

lv
a 

re
ti

cu
 

— 

1 

1 

I 

+ 

1 

1 

Q 
X 
u 

Q 
X 
o 

Q 
X 
u 

1 

I 

t 

E
uc

he
m

a 
de

nt
ic

ul
at

u 

CNl 

1 

1 

1 

+ 

1 

1 

Q 
X 
o 

Q 
X 
o 

Q 
X 
o 

+ 

+ 

ra
ta

 
U

lv
af

en
es

t 

r i 

+ 

1 

1 

+ 

1 

1 

Q 
X 
u 

Q 
X 
u 

Q 
X 
u 

+ 

+ 

a 

G
. 

1 
te

nu
is

ti
pi

ta
 

-* 

+ 

+ 

1 

+ 

t 

1 

Q 
X 
u 

Q 
X 
u 

Q 
X 
u 

+ 

+ 

G
. 

as
ia

ti
ca

 

m 

ie
n.

 

. E 
C 

C 
<(U 

. ^ J 

^ — 1 

-<cd 
j : : 

o 

03 
W 

O 

o- '^ 
I 

a 
ho

c 
ca

c 

-o 

ie
n 

H
 

> 

lio
c-

S
in

h 
ti

nh
 

+-> 

ie
m

 H
oa

 

J I : 
0 0 

c 

ig
T

h
ir

 
ai

 P
hd

i 

• ^ j 

sz u 
+ J 

c 
<03 
JZ 

a. 
' 03 
3 

o-
<(U 

>̂  

te
ch

no
lo

g 

o 

n
d

B
i 

cd 

B
io

sc
 

o 
. ^ j 

h 
In

st
it

u 

u 
cd 
0> 

ai
 K

or
ea

n 
R

es
 

. ^ j 

r -

CJ 
4 - 1 

C 
<03 

n. 
' 03 
3 

a-
« U 

03 

c/l 

R
A

S
, R

u
s 

F
E

B
 

ry
-

CO 

c
C

h
e 

ga
ni

 

u 

of
 B

io
o 

(U 

3 

fi
c 

In
st

i 
ai

 P
ac

i 

•*-* 
r-" 
O 

•*-> 
c 

<cd 

'03 
3 

«L) 

HM HM H M 

* 
* 
•i f-

* 
* 
* 

'?5 
is 
OX) 
r-

o 
> 
• 3 

4-» 

0 0 

c 
3 

0 
' 0 3 
X ) 

»<(U 

^ M 

f N 

03 

M
D

A
-M

 

. X I 

ng
ud

 

U
II 

0 0 
c 

lu
m

a 
-4—* 

00 

c 3 

: 
te

 b
ao

 

0 
oi 

ng
ud

i;
 

hu
 g

an
 

t i D 

3 

0 
'Cd 

p-
2:

 

n) 
I 

t 
ng

ud
i.

 

<o-

an
g 

6'
 r

u 

u 

-4—* 

«1> 

th
u

k 

Sun 

n 
-1

: 
te

 b
a 

n 
H J 

gu
di

; 
E

 
ph

di
 n

 

• 3 
JZ 
+-> 

00 
c 
:_i 

0 
' f d 
JZ 

<aj 

, 1 

- 1 

c 
dj

nl
 

'Cd 

hu
a 

X
D

:c
 

U 
0 0 
r 

d 
ta

c 
du

 

CJ 

0 0 

; 
-:

 k
ho

 
D

'ng
 t

in
h 

• - I 

d
u

n
g 

d 

0 

'Cd 

'O 
CJ + 

72 



Hoi nghi Khoa hqc ky niem 35 ndm Vien Khoa hqc vd Cdng nghe Viet Nam - Hd Noi 10 2010 

IV. KET LUAN 

Fucoidan tir mot sd loai rong nau Viet Nam nhu S. feldmanni, S. swartzii, S. 
oligocystum, S. denlicapum, S. assimile, S. microcystum, S. mcclurei, S. polycystum, S. binderi 
va Turbina ornala dugc ehiet va tach phan doan tren cot trao ddi ion DEAE-celuIose hoac/va 
DEAE-Sephadex, hoae/va dung dich cetavlon. 

Fucoidan tir cac loai rong tren deu la cac galactofucans sunphat hda cd chua cac nhdm 
ester sunphat va axit uronic, dugc tao thanh chii yeu bdi fucose, galactose va mot lugng nhd 
cac dudng don khae nhu: manose, xylose va glucose. 

Da tien hanh sang Igc cac polysacarit thu dugc theo dinh hudng khang ung thu. Ket 
qua thu dugc chi ra rang fucoidan tir 6 loai rong nau 5. swartzii, S. oligocystum, S. 
denlicapum, S. mcclurei, S. polycystum va Turbina ornala cd kha nang khang tir 1 - 4 ddng te 
bao ung thu. Cac phat hien nay cho phep de sir dung fucoidan tir rong nau trong viec phdng 
ngira va dieu tri cac benh ung thu. 

Mot pilot san xuat fucoidan tir rong nau cdng xuat tir 1-2 kg/ngay da dugc thiet lap. 

Loi cam on: 

Tap the tac gia xin chan thanh cam on GS.TSKH Tran Van Sung, va TS. Thanh Thi 
Thu Thiiy- Vien Hda hgc, PGS.TS. Le Mai Huong, GS.TS. Chau Van Minh, TS. Nguyen 
Manh Cudng, PGS. TS. Pham Qudc Long- Vien Hda hoc Cac hgp chat Thien nhien, PGS.TS. 
Vii Manh Hung- Hoc vien Quan y, GS.TSKH. Zvyagintseva T.N- Vien Hda sinh HUu co Thai 
Binh Duong- L.B.Nga (PIBOC- FEB- RAS), GS.TSKH. Usov. A.L Vien Hda hiiru co 
Zenlinsky- L.B.Nga da hgp tac va giiip do chung tdi hoan thanh cdng trinh nay. 
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