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ABSTRACT 

We reported a study of the structure of cytotoxic fiicoidan fi'action extracted fiom brown 
seaweed Sargassum swartzii by using NMR and tandem mass spectrometry in combination with a 
Pascal software program. Fiicoidan F-20 is composed mainly of fiicose, accompanied by other 
monosaccharids (mostly Gal, but also Glc, Rha and Xyl), and significant amount of uronic acids 
and sulfate. MSIMS analysis showed the cytotoxic fiicoidan F-20 has linear sequences ofhexose-
disulfated fucose-sulfated fucose-hexose. The fiicoidan structure is chracterized by the branch of 
two glucuronic acid units linked to the hexose unit and fiicose to Ihe sulfated fiicose. 
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I - M6 DAU 

Sargassum swartzii (Turn.) C. Agarth la 
mdt loai rong nau phd bien a nude ta, phan bd d 
cic tinh Da nang, Khinh Hda, Ninh Thuan, 
Binh Thuan va Kien Giang [1]. Rong Sargassum 
swartzii cao 1- 1,5 m, mgc tren nin san hd chit, 
d do sau 3 - 4 m, trudng thanh vio cac thing 5 -
6. Trong cdng bd gin day, chiing tdi da nghien 
Cliu dac diim ciia fucoidan phan tich tif nam 
loii rong nau phd bie'n d Viet Nam [2], trong dd 
cd loai Sargassum swartzii. Fucoidan tach tit 
loai rong Sargassum swartzii cd hoat tfnh ddc te 
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bao vdi ba ddng te bao gay ung thu gan, ung thu 
ming tim va ung thu phdi tren ngudi [3]. 
Fucoidan nay dugc t ich phan bd theo trgng 
lugng phan tif va xac dinh thanh phin dudng, 
ham lugng sunfat va axit uronic eiia cic phan 
doan. Chiing tdi da xac dinh dugc phan doan 
fucoidan cd hoat tfnh ddc te bao (F-20) la phan 
doan chfnh va cd trgng lugng phan til trung binh 
tren 100 kDa chie'm tren 90% khd'i lugng [3]. 

Viec phan tich eau triic ciia cac polysacarit 
ndi chung va fucoidan ndi rieng la mdt trong 
nhifng thach thilc ldn trong hda hge eie chit hiiu 
ca ed gd'c dudng. Cic fucoidan cd ciu true phitc 



tap bao gdm nhiiu van de nhu thinh phin cic 
dudng dan, cae dang ddng phan ciia dudng, mile 
do phan nhanh va polyme hda ciia ehung. Hien 
nay, phuang phap sit clung pho khd'i ion hda bui 
electron (ESI-MS) dang dugc nhiiu nhi khoa 
hgc tren thi gidi quan tam, iing dung trong 
nghien cim cau triic fucoidan [4-7]. 

Trong bii bao nay, chiing tdi cdng bd kit 
qua nghien citu cau triic cita phan doan fucoidan 
F-20 cd hoat tfnh ddc te bao eiia loai rong 
Sargassum swartzii bang phd khdi lugng nhiiu 
lin vdi ky thuat ion hda phun bui dien tit ESI-
MS-MS, va phuang phip phan tfch minh ion cd 
su hd trg bang chuang trinh miy tfnh dugc xay 
dung vdi ngdn ngit lap trinh Pascal va kit hgp 
cic dil kien thuc nghiem hda hge. 

II - THUC NGHIEM 

Thiet hi va hoa chat 

Phd 'H- va "C-NMR do tren miy Bruker 
A VANCE 500 tai Vien Hda hgc, sif dung TMS 
lam chit ndi chuan vdi dung mdi D2O/0.1% 
CF3COOD. ' 

Phd hdng ngoai do tren miy IMPACT 410 
ciia hang NICOLET (My). 

Phd khdi lugng dugc do tren miy LC/MSD 
Ion Trap 1100 Agilent, kiiu ion hda duong. Sif 
dung nudc + axit axetie (l%v/v) lam chit rita 
giai. 

Thu va xiit ly mau rong nau 

Nguyen lieu 

Miu rong Sargassum'swartzii duge thu d 
tinh Khanh Hoi, rita nhanh bang nudc nggt va 
phai khd tit nhien. Rong nau khd dugc cit nhd 
ca 1-3 mm, 1 kg rong dugc khua'y trdn diu vdi 
10 1ft dung dich HCI 0,1 N, ngam 24 gid d nhiet 
do phdng, thinh thoang cd khuay trdn. Dich 
chie't duge tach ra khdi ba rong vi ed dac bing 
ming sieu lgc IkDa de'n cdn khoang 1 lit. 

Qui trinh tach fucoidan tif dich lgc tren 
bing cich ke't tiia vdi dung dieh Cetavlon 10% 
duge thuc hien nhu da md ta trong cdng bd 
trudc day [3], thu dugc 40 g fucoidan thd (F-
SS). 
Tdch phdn dogn cdc fucoidan 

Fucoidan (5g) thd duge hoa vao IL nude. 
Vita khuay vifa them Cetavlon 10% vio din khi 
khdng edn tiia tao thinh (khoang 60 - 80 ml). 
Dung dich dugc khuay tiip trong 20 h, sau dd 
ke't tiia duge ly tam lay ra. Hoa kit tiia vao 600 
ml NaCl 0,5 M, khuay diu de qua dem, tiia dugc 
tach rieng. Dich lgc dugc tich mud'i, ddng khd, 
thu duge phan doan fucoidan ky hieu F-05. 
Tuang tu nhu vay, hda ke't tiia vdi cic dung dich 
NaCl 1, 1,5, 2 va 2,5 M thu dugc cae phan doan 
fucoidan ky hieu F-10, F-15,' F-20 va F-2'5, 
tuong ling. Phan doan fucoidan F20 duge xae 
dinh ty le trgng lugng phan tif qua he thd'ng ray 
phan tit 5 md-dun IVTWCO [3]. 

Ill - K£'T QUA VA THAO LUAN 

Fucoidan phan doan F-20 dugc chie't tich tif 
rong nau Sargassum swartzii, thinh phin dudng, 
ham lugng sulfat, trgng lugng phan tif da dugc 
cdng bd trong cdng trinh trudc [3]. Thanh phan 
dudng ciia fucoidan F20 bao gdm fucose, 
xylose, rhamose, manose, glucose va galactose 
tuang img vdi ty le 45,1; 1,8; 10,8; 17,1; 3,1 va 
22,1%. 

Phd hdng ngoai ciia F-20 cd dii hap thu 
manh d vimg 845 cm' eho thay F-20 cd nhdm 
sunfat lien kit axial ehii yiu d vi trf C-4, tfn hieu 
nhd lech vi 820 cm' cho thay cd mdt phan 
sulfat d vi trf C-2 hoac C-3. 

Phd 'H-NMR ciia F-20 cho thay tin hieu ciia 
proton H-4 (4,2 ppm) ludn d trudng tha'p han H-
2 (3,9 ppm) va H-3 (3,6 ppm) chitng td nhdm 
sulfat nim d vi tri C-4, tfn hieu H-2 d trudng 
thip hon H-3 chifng td tdn tai lien kit dudng tai 
C-2 hoac C-2 cd sulfat va C-3 cd lien kit dudng 
hoac dudng fuc d cudi mach. 

Bing phuang phap sac ky, phd IR vi NMR 
da cho cic thdng tin vi thinh phin dudng, kiiu 
lien kit ciia cae dudng trong phan tii fucoidan, 
nhung cic thdng tin vi trat tu sip xe'p eiia cac 
dudng cung nhu vi trf ciia nhdm sulfat trong 
phan tif chua duge xic dinh, do dd chua giii 
thich dugc cac dae tfnh sinh hgc khic nhau eiia 
cic phan doan fucoidan mdt each rd ring vi 
thuye't phuc. 

Dua tren ea sd nghien ctiii phd khd'i MS/MS" 
cua fucoidan ket hgp vdi phin mim, chiing tdi 
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tha'y ring phd khd'i ESI/MS dang do ion duang 
cua cac fucoidan thudng tao ra cac manh phd 
khd'i cd dac diem thi hien su mat khdi lugng dac 
trung cho stf mat phan* tif nudc do qui trinh tao 
lien kit va phan manh. 

Trong phan tit fucoidan, cie dudng glucose, 
galactose, mannose cd ciing khdi lugng phan tit 
(180) dugc ky hieu chung la hex. Cic dudng 
fucose vi rhamnose cd eung khd'i lugng phan tit 

(164) duge ky hieu chung li fuc, axit glucuronic 
(194) ky hieu la uro, axit sulfuric (98) ky hieu 
la sui. Mgt manh phan tu fucoidan gdm x phan 
tii fuc, y phan tit hex, z phan tif uro va t phan tit 
axit sunfuric, khi do phd khd'i ESI-MS d dang do 
ion duang, cd the ma't di e phan tif nude, kit hgp 
vdi n proton vi f ion Na* tao minh ion [M]'"*"* 
cd sd dien tich duang z = (n-Ff). Khi dd manh 
ion cd khd'i lugng la: .'..'. ,„ | 

(A) 

:m 
m([M]'*) = [x.l64-hy.l80-t-z. 194-1-1.98 -(x-Fy+-z-n-l)xl8 -18e -(- In -̂  23f] 

Va sd khd'i ciia manh xuat hien tren phd dd se la: 

m/z = [x.l64-fy.l804-z.l94-i-t.98 -(x-i-y-i-z-rt-l)xl8 -18e -f In -f 23fl/(n-i-f) 
(B) 
m/z= [x.l64-i-y.l80-i-z.l94-H.98 -(x-Fy-Fz-rt -1 -e)xl8 -i- In -̂  23f]/(n-hf) 

Trong dd: x, y, z, t, e la sd nguyen, khdng am, n va f sd nguyen, khdng am, tdng (x-\-y-t- +z+i) va (n 
+f) cd gii tri nguyen, duang. 

De tim dugc cic gii tri x, y, z, t, e, n, f phii hgp vdi mdt sd khd'i xic dinh eac nhi nghien elm 
thudng lap bang vdi eie gia tri thay ddi cho de'n khi tim dugc he gia tri tuang ting. 

(C) 

Stt 

01 

Bdng 1 Thanh phin don phan tif ed the ed ciia manh ion cd so khd'i m/z = 448 

Khdi lugng phan tit eiia doan mach diy dii 

x 

0 

y 

0 

z 

0 

t 

1 

x.l64-l-y.l80-Fz.l94-H.98-
(x-i-y-Fz-i-t-l)xl8 

98 

e 

0 

n 

0 

f 

1 

Dien 
tich 
Z = 

(n-Ff) 
1 

Khd'i lugng 
manh 

(A) 

121,1 

Sd 
khd'i 
(B) 

121,1 

nl 
n2 

2 
3 

2 
0 

I 
1 

1 
3 

890.767 
872.754 

1 
0 

1 
1 

1 
1 

2 
2 

896,8 
896,8 

448,4 
448,4 

Cho cac gia tri ciia x, y, z, t, e, n, f thay ddi 
tifng don vi se thu duge hit cac thanh phin eua 
manh cd sd khd'i 448. Bang 1 dua ra hai vf du cd 
manh phan tif vdi thanh phin khac nhau cd the 
eho Cling sd khd'i 448,4. 

Tuy nhien vin di rat khd khan la ed the ed 
mgt vai din nhiiu ke't qua cho cting mgt sd khd'i 
nao dd. 

De giii quye't van di nay chiing tdi da sit 
dung chuang trinh Pascal duge lap trinh rieng 
biet chay tren may vi tinh cau hinh manh de tim 
he nghiem. Chting tdi da thie't ke mdt chuang 
trinh may tfnh ed ten la 1^-10 vdi cac dac tfnh 
phil hgp rieng biet cho bii toan eau triic 
fucoidan ndi ehung nhim mue tieu tim ra he 

nghiem nhanh [xac dinh nhanh cac gia tri x, y, 
z, t, e, n, f vdi sd khd'i m/z theo phuang trinh 
(B)]. Tren ea sd so sinh thanh phin eac dan 
phan tir eua cic manh ion con (MS'-MS') vdi 
nhau va vdi ion me - thi thil ttf lien kit va thanh 
phin don phan tit eiia manh ion me (MS'-MS'-
MS) dugc thie't lap. Kit hgp vdi eac dii kien 
khac nhu tfnh toan thuc nghiem ham lugng gd'c 
dudng, nhdm sulfat, dae diem phd NMR, IR, ta 
cd the riit ra cac thdng tin vi can triic cung nhu 
thti tit lien kit cua fucoidan dugc khio sit. 

Phd khd'i ESI-MS cua fucoidan F-20 do d 
dang ion duang cho cic manh chii ye'u cd m/z la 
890, 874, 732, 590, 556, 517, 487, 451, 488, 
427, 413, 376, 340. Cac manh ion ldn 874, 732, 
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590, 448 dugc chgn de tie'p tuc ban phi lin hai, 
lan 3 thanh cac manh con, manh chiu tuang iing 
(MS', MS'). 

TCf tfn hieu pho ESl-MS/MS nhiiu lin, chiing 
tdi lap bang 2 md ta minh ion me vi eon tuang 
ttng ciia fucoidan phan doan F-20 nhu sau: 

Bdng 2: Cic manh MS/MS nhiiu lin eiia fucoidan F-20 

Manh ion me 

ESI-MS 

874 
732 
590 
448 
306 

Manh ion con 
940, 890, 874, 794, 765, 732, 726, 690, 557, 516, 479, 448, 413, 374, 
360, 330, 277, 232, 185, 165 
732, 706, 695,... 
706, 590 , 556, 537, 517, 487, 451 , 448, 427, 413, 376, 360, 340 
554, 520, 448, 347, 306,... 
347, 306, 278, 238, 205, 189, 165 
238,205,201, 189,165 

Sut dung chuang trinh NF-10 tim hgp phdn 
diing cua mdnh ion cd sd khdi 448 

Manh 448 bi pha va thanh cae minh ion 
duang sau: 347, 306, 278, 238, 205, 201, 189 va 

165. Trong dd, manh 165' la minh nhd nha't 
dugc hinh thinh ttf dudng dan fucose chfnh ciia 
fucoidan F-20. Sir dung chuong trinh NF-10 tim 
dugc cac sd khd'i cd hgp phin manh tuang iing 
nhu tren bang 3. 

Bdng 3: Hgp phin eiia eac manh ion eon tif ion me m/z 448 

So khd'i 

448.4 
448.4 
347.3 
347.3 
347.3 
306.2 
306.3 
306.3 
306.6 
306.6 
278.2 
278.2 
205.8 
205.2 
201.1 
201.1 
201.8 
189.2 
165 

Hgp phin minh ion 

[fuc:2 hex:2 uro:l sul:l -1 HOH -H Na -I- H]'* 
[fuc:3 uro: 1 sul:3 + 1 Na -t-lH]'* 
[fuc:2 hex:l uro:l sul:l -2 HOH +2Hf* 
[fuc:l uro:3-(-2H]'* 
[fuc:l sul:2-i-Na]* 
[fuc:2 hex:2 uro:l sul:l -HOH + 2Na-i-H]'* 
[fuc:2uro:l sul:l -1-2 Na]'* 
[fuc:2 uro:l sul:2 -2 HOH-i- 2H]'* 
[[fuc:2 uro:l sul:2 -2H0H-f 2H]'* 
[fuc:3uro;lsul:3-F2Na-fH]'* 
fue:l hex:2 sul:l -2H0H -FNa-FH]'* 
[fuc:2 sul:3 -HOH -I- Na-i-H]'* 
[fuc:l hex:2 sul:l -l-2Na-i-H]'* 
[fue:2 uro:l sul:2 -3HOH -hNa-i-2H]'* 
[hex:luro:l-i-2Na]'* 
[fuc: 1 uro:2 sul:l -HOH -t- Na-F2H]'* 
[fue:3 sul:2 -2HOH -FNa-F2H]''* 
[fue:2 sui: 1 -2 HOH + 1 Na -l-lH]'* 
[fuc-i-Hl* 

Ky hieu dan vi 
eau true 
448-A 
448-B 
347-A 
347-B 
347-C 
306-A 
306-B 
306-C 
306-D 
306-E 
278-A 
278-B 

205-Al 
205-B 
201-A 
201-B 
201-C 
189-A 
165-A 

Z4, CO, Y6 

Z4, CO, Y6 

Z3,B1,Y6 

Y3,C1,Y6 

Z3,B2 
Y4,C3 

Ta tha'y ring cac hgp phin sau 347-C, 306-
E, 278-B, 205-B, 189-A vi 165-A diu ed diu 
cd the duge coi la hgp phan eon tach ra dugc tif 
manh 448-B. Tuy nhien, khi dd khdng the tdn 
tai citng luc cac eau true 278-B, 205-B va 189-

A, vi ne'u nhu vay cin cd eau triic maeh vdng 
giua fuc, fuc(SO,H) va fuc2(S0,H). 

Bing phuong phap loai trit, ehung tdi xic 
dinh duge manh ion ed sd khd'i m/z 448 ed ca'u 
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triic 448-A va phii hgp vdi cae can triic hgp phin 
rdt ra ttf phd MS/MS cua cic minh ion con eiia 
nd, dugc in dam trong bang 3. 

Sau khi tim dugc hgp phin dting eiia minh 
ion, diiu cin thuc hien tie'p la xic dinh thil tu 
gin kit giOa eie dan vi hgp phin can true nay. 

Tit cau triic [fuc:2 sul:l -2 HOH + 1 Na 
-FlH]'* cita ion d m/z 189.2 ta di dang xac dinh 
dugc minh ion nay cd cau triic: -fue-
fuc(SO,H)-. So sinh vdi ciu triic cdng 448-A 
ciia manh ion 448, ta thay rang hai thinh phin 

dudng khac la hex va uro trong manh 448 khdng 
cd lien kit vdi sunfat vi manh 448 chi cd mgt 
gd'c sui da lien ke't vdi dudng fuc trong minh ion 
189. 

Hon nua manh d m/z 201.1: [hex:l uro:l -l-
2Na]'* khlng dinh fucoidan F-20 cd dan vi ca'u 
triic hexose - axit uronic. Day la mdt dac diem 
quan trgng trong cau triic ciia fucoidan F-20. 

Tii dac diem tren va tit thanh phan ciia manh 
347-A va manh 306-A, ta riit ra dugc manh 347-
A cd ca'u triic: -fuc-fue(SO,H)-hex-uro-. 

Manh ion d m/z 205.2 vdi ciu triic [fuc: 1 hex:2 sui: 1 -f2Na-l-H]'* cd the cd hai kha nang sau: 
-fue(SO,H)-hex-hex- (205-Al) hoac -fue(SO,H)-hex- (205-A2) 

I 
hex 

Nhu vay, tit su phan tich cac dti kien phd khd'i MS/MS ciia minh ion me d m/z 448 ta khing 
dinh manh nay cd the ed hai dang cau triic 448-A 1 vi 448-A2 nhu sau: 

-fuc-fuc(SO,H)-hex-uro-
I 

hex 

(448-A 1) hoac -fuc-fuc(SO,H)-hex-uro- (448-A2) 

hex 

Liie niy bai toin da gidi han dugc thanh phin cita minh 448 va 2 ca'u triic tuang ling ciia nd, 
tie'p tuc giai quyit bai toin bing chuang trinh NF-10 va chgn lgc cac thinh phin cung nhu eau triic 
tuang tu vdi cich nghien ctiu manh 448, ta rut ra dugc hgp phin chfnh ciia minh m/z 590 nhu sau: 

[fue:3 hex:2 uro:l sul:3 -1 HOH -i-2H]'* 

[fue:2 hex:4 uro:l sul:l -2 HOH -F2H]'* 

[fuc:3 hex:2 uro:l sul:3 -5 HOH -I-2H]'* 

[fuc:3 hex:3 uro:0 sul:2 -HOH -fNa + H]'* 

: 590.5 

: 590.5 

: 554.5 

: 554.5 

ion me 

ion con 

Ta tha'y rang, rd ring ehi ed manh 590: 
[fuc:3 hex:2 uro:l sul:3 -1 HOH -I-2H]'* chtta 
duac manh 554: [fuc:3 hex:2 uro:l sul:3 -5 
HOH -H2H]'*. 

Tif dd manh ion me d m/z 732 chifa duge 
manh con d m/z 590 (x>3, y>2, z>l, t>3) chi cd 
thi li: 

732.6: [fue:3 hex:3 uro:2 sul:3 - 4H0H 
-^2H]'*. 

Manh 732 cd chiia cac hgp phin 3fuc va 
3sul, neu cic minh con tich ra tif ion me 732 cd 
chtia 3fuc va 3sul thi dd ciing chinh li 3fuc va 
3sul ciia minh me 732. 

Khi xet manh ion eon m/z 537,4 tach ra tit 
minh me 732, ta thay manh 537,4 cd eau triic: 
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[fuc:2 hex:0 uro:p sul:3 -2 HOH -t- 1 Na]*. Nhu 
vay, manh nay ed hai hgp phin fuc(SO,H)2 va 
fue(SO,H) va chiing lien ke't true tie'p vdi nhau. 
Nhu vay fucoidan F-20 ed dac diim cd dudng 
fucose chila hai nhdm sunfat gin vdi fucose mgt 
lin the sunfat. Nhu vay, manh ion con cd sd 
khd'i 590: [fue:3 hex:2 uro:l sul:3 -1 HOH 
-(-2H]'* tich ra ttr manh me 732 cd hgp phan 
3fuc thi 3fue nay ciing lien kit vdi nhau. Manh 
ion me 590 cd can triic cua manh ion con 448 
vdi gin them nhdm fuc(SO,H)2 vao fuc(SO,H). 
Do dd fuc(SO,H) trong manh 448 da hit vi tri 
trdng de lien ket (1 vdi fuc, 1 vdi sui, 1 vdi hex, 
1 vdi fue(S03H)2) nen mdt nhdm dudng hex cdn 
lai budc phai gin vao hex, va manh 448 chi cd 
the chgn ca'u true dang 448-Al: 



-fuc-fuc(S03H)-hex-uro- (448-Al) 

hex 
Tuang tu, vdi can trdc eac manh: 590, 448, ... va: 
537.4: [fue:2 sul:3 -2 HOH -i- Na]* 
517.4: [fuc:2 hex:l uro:2 sul:3 -3HOH-i-Na-FH]'* 
451.4: [fuc:l hex:l sul:2 -2H0H -fH]* 
tich ra tif minh 732 ta thu duge cau trdc manh 732: 
732: [fue:3 hex:3 uro:2 sul:3 - 4H0H -i-2H]'* li: 

fuc 

hex-fuc2(SO,H)-fuc(SO,H)-hex-hex 
I 
uro-uro 

So dd cat manh 732 cho ra cic manh ion con duac the hien tren mdt phin ciia hinh 2 la: 
[fuc:2 hex:3 uro:2 sul:3-^Na-^H]'*' 
[fuc:3 hex:2 uro:l sul:3 - HOH +2H]'* 
[fuc:2 hex:2 uro:2 sul:l -l-2Na]'* 
[fuc:2 hex:l uro:2 sul:3 -3H0H-i-Na-i-H]'* 
[fuc:lhex:lsul:2-i-H]* 
[fuc:l hex:l sul:2-2HOH-i-H]* 
[fuc:2 hex:l uro:l sul:3 - 2H0H -i-2H]'* 
[fuc:2sul;l -i-Na ]* 
[fue:2 hex:l uro:l sul:l -)-Na-^H]'* 
[fuc:2 hex:2 sul:l -2H0H -f2H]'* 
[fue:2 hex:2 uro: 1 sui: 1 -HOH + 2Na+H]'* 

Manh m/z 732 la manh eon tich ra tif manh m/z 874. Lap trinh vdi diiu kien manh 732 
(x>3, y>3, z>2, t>3), ta tha'y xua't hien manh ion d m/z 874.4: [fuc:5 hex:6 uro:2 sul:6 -i-3Na]'*. 
Manh nay duge tao thanh til khi hai manh ion m/z 732 lien kit vdi nhau tai hex ciia dau mach va 
hex-hex cua cud'i mach, vi mat di mdt dan vi fuc va hai dudng uro. 

fuc 
I 

hex-fuc2(S03H)-fuc(S03H)-hex-hex-hex-fuc2(SO,H)-fuc(SO,H)-hex-hex 
I 
uro-uro 

Sa dd cit manh eiia doan mach cd sd khd'i 840 the hien tren hinh 2 li cic pic chinh eiia phd 
dd MS' phan doan F20: 

Y8",Y7',C5 
Z9,Y8",Y7' 
Y8,C5 
Z9,Z8",B4 
C2 
B2 
Z9,Y8",Y8' 
Y8,C3 
Y8, C4, Y8' 
Z8, Y7', B5 
Y8,Z8',C5 

B5 

B4 

706 
590 
556 
517 
487 
451 
427 
413 
376 
340 
306 

Y8",C7 
Y8",Y8,Y7' 
Z7', B6 
Y8"Y8,Y7', 
Y8"Y8,B6 
Z3 
Z8,B5 
Z8",Z7',B8 
Y8, C3 

940.8: [fue:3 hex:4 uro:2 sul:5 -FNa-i-H]'* 
794.7: [fuc:3 hex:5 sul:4 + 2H]'* 
765.6: [fuc:3 hex:4 uro: 1 sul:3 -2H0H -1-2 Na]'* 
726.6: [fuc:3 hex:4 uro:0 sul:4 -HOH -H2Na]'* 
690.6: [fuc:2 hex:4 uro: 1 sul:3 -HOH -i-Na -fH]'* 
557.5: [fuc:2 hex:l sul:l -HOH+Na]'* 
516.4: [fuc:2 hex:2 uro:2 sul:l -2HOH -i-2H]'* 
479.9: [fuc:4 hex:4 uro:l sul:6 -2HOH -i-2Na -I-2H]'' 
413.4: [fuc:2sul:l -i-Na]'* 
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[fuc: 3 hex:4 sui: 5 -3H0H -i-2Na -I-2H]''* - ' 
[hex:2 uro:2 -2H0H -H2H]'* 
[fuc:2hex:lsul:l-l-2H]'* 
[fuc:l hex:2uro:l sul:l -4H0H-t-Na-(-2H]'* • ' •• !.• 
[fuc:lsul:2-l-2Na]'* 

vay ciu trdc dai dien ciia fucoidan phan doan F-20 tif Sargassum swartzii dugc xic dinh la: 

fuc 

Z8",Z7',B7 
Z7,B5 
Y8,Y7',C4 
Z8",Z8',Z8, B5 
Y9,C2 

374.8 
330.3 
277.3 
232.5 
185.1 

hex-fuc2(S03H)-fuc(SO,H)-hex-hex-hex-fuc2(SO,H)-fuc(SO,H)-hex-hex 

uro-uro 

Hinh 1: Ciu trdc cua F20 

J 
n>l 

Hinh 2: So dd phan manh cua fucoidan tit F-20 

Cho de'n nay ehua cd tii lieu nao cdng bd vi 
dac diem eau true ciia fucoidan lien quan tdi 
hoat tfnh gay ddc te bao ung thu. Mdi chi cd tai 
lieu thdng bao hoat tfnh gay ddc te bao ung thu 
tang theo trat tu: fucoidan kbit sulfat < fucoidan 
tu nhien < fucoidan sunfat hoa [8]. 

Rong dd va rong luc khdng chua fucose, 
thanh phin polysacarh ciia chung cd mat hexose 
va axft uronic [11 - 13], va chung eung cd hoat 
tfnh gay ddc t i bao ung thu [9, 10]. Tif dd, 
chdng tdi du doin don vi can true: hexose - axit 
uronic trong phan tit F-20 cd thi la nguyen nhan 
lim eho F-20 cd hoat tfnh gay ddc t i bao ung 
thu. Ddng thdi vi trf nhdm sulfat chii yiu d vi tri 
C-4 cung cd the lam cho F-20 ed hoat tfnh gay 
ddc t i bio ung thu (tuang tu kappa-
carrageenan). 
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Bang phuang phap khdi phd nhiiu lin kit 
hgp vdi phan mem Pascal, l in diu tien ciu true 
hda hge ciia phan doan fucoidan F-20 chie't tieh 
tir rong nau Sargassum swartzii cd tic dung gay 
ddc t i bao ung thu da dugc xac dinh. Fucoidan 
F-20 cd thd tu cau trdc thing gdm dudng 
hexose-disulfat fueose-sulfat fueose-hexose-
hexose. Mach nhanh gdm fueose-sulfat fucose 
va diglucuronic acid-hexose. 

Ldi cam on: Cdng trinh ndy dugc sU liS trg tai 
chinh tif de tdi trgng diem cdp Vien Khoa hgc vd 
Cdng nghe Viet Nam vd de tdi nghien cihi cd 
bdn cdp Nhd nudc, md sd518806. 
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