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FUCOIDAN TU RONG NAU SARGASSUM SWARTZII:
PHUGONG PHAP TACH, HOAT TiNH GAY BOC TE BAO
UNG THU VA NGHIEN CUU CAU TRUC

Pén Téa soan 19-6-2007
NGUYEN DUY NHUT!, BUI MINH LY', NGUYEN MANH CUONG?, TRAN VAN SUNG?
'Vién Nghién citu va Ung dung Cong nghé Nha Trang, Vién Khoa hoc va Céng nghé Viét Nam

Vién Hoa hoc, Vién Khoa hoc va Cong nghé Viét Nam

- SUMMARY

The brown seaweed Sargassum swartzii was extracted with hydrochloric acid solution,
diatyzed through a 1K MWCO membrane and precipitated by Cetavion to yield polysaccharides.
The polysaccharides were dissolved in calcium chloride solution, precipitated in ethanol for
obtaining the crude fucoidan {F-55). The crude fucoidan was fractionated with sodivm chloride
solution of 0.5, 1.0, 1.5, 2.0 and 2.5 M yielding six fucoidan fractions FO5, F10, Fi5 F20, F25,
respectively, The composition of fucoidan fractions including monosaccharides, sulphate, uronic
acids and total carbohydrate was analyvzed. The distribution of molecular weight of the fucoidan
fractions was studied. Ninety percents of both F20 and F25 fractions have the average molecylar
weight of over 100 kDa. Fraction F-20 showed significant activity against human Rhabdosarcoma
cells with an 1Cs, value of 16.6 ugiml and lung cancer cells of 13.4 pug/ml.. Fucoidan F25 was

against only fung small cancer cells with an IC, value of 3.8 ugiml..

1- MG PAU

Fucoidan la polysacarit sunfat duge tich

chi€t tir rong nau, ¢ cdu tao chi yéu tir a-l.-

fucose sunfat, ngoal ra ¢dn ¢d D-galactose, D-
mannose, D-xylose, L-rhamnose, D-glucose, D-
uronic axit va cé thé cé cic gée axetyl [1, 2].
Fucoidan ¢6 hoat tinh chéng déng cuc mdu,
khang khuin, khing virus (ké ca HIV), chdéng
nghén tinh mach, chong ung thu, chéng viém
khép, viém nhiém, giam m& madu, ha cholesterol
va 1ic ¢h€ mién dich ¢ thé sit dung cho ghép
phu tang [3 - 6].

Fucecidan khong gay doc cho ngudi, ¢d san
pham da dugc FDA (Cuc quan 1y thuc pham,
dugce pham Hoa k) cap phép dua vio lam mét
thanh phan trong thyc pham chiic nédng vao nam
2001. Fucoidan trong rong nau chi€ém ham
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luong rat 1én khoang 4 - 8% trong luong kho.
Viét Nam ¢6 ngudn tai nguyén rong nau
Sargassum r1at phong phid, trong d6é loai
Sargassum swartzii (Tun.) C. Agardh 1a mdt
trong s& cac loai rong phd bién & Viet Nam [7,
8]. Trong cdc cong bd trude day, chiang toi di
nghién ciu thanh phin, dic diém cau tric coa
fucoidan tach tr nam loai rong nau §.
polyeystum, S, meclurel, S0 swarizi, S
oligocystum va S. denticarpum phé bién & mién
Trung [8]. Trong bai bao nay ching téi cong bd
két qua nghién ciu vé viéc tach phan doan cac
fucoidan tir loai rong nau Sargassum swartzii
(Tun.) C. Agardh trén nhua long Cetavlon, giai
hép bing NaCl & cdc néng do khac nhau. Thanh
phan va ham lugng cdc dudng, sunfat, axit
uronic, su phian bd trong luong phan tir, dac
diém cau trdc va hoat tinh gay déc t&€ bao in
vitro ctia ching da duge khao sat, danh gid.



I - THUC NGHIEM

1. Thiét bi va dung cu

Pho 'H-NMR (500 MHz) va *C-NMR (125
MHz) do trén may Bruker AVANCE 500 tai
Vién Hoa hoc. Tetrametylsilan (TMS) (cho 'H)
hoac tin hiéu dung méi (cho "C) duge dimg lam
néi chuan. Cic mau fucoidan dugc do véi
D,0/0,1% CF,COOD. Ph6 héng ngoai do trén
- may IMPACT 410 cta hing NICOLET (M¥).
Miu fucoidan duge hoa tan luong nhéd trong
metanol va do phé ESI-MS trén thiét bi LC/MS
Agilent 1100 tai Vién Héa hoc.

Sac ky khi dugc thyce hién trén may GC-17A
Shimadzu FID véi cot khong phan cuc. Ché do
nhiét: 160°C, giit 2 phdt. Téng dén 280°C,
10°C/phat, gii 20 phiit dé rita co.

Heé ray phan wr vivaflow200 ¢6 cdc kich
thude ray 5 kDa, 10 kDa, 30 kDa, 50 kDa va
100 kDa (MW.CO) dugc 1ap n6i tiép.

‘2. Nguyén liéu

Mau rong Surgassum swartzii duge thu @
tinh Khanh Hoa, rira nhanh bing nudc ngot va
phoi kho tr nhién. Rong nau kho duoc cat nhod
c@ 1-3 mm, | kg rong duoc khudy tron déu vai
10 1it dung dich HC1 0,1 N, ngam 24 gi& ¢ nhiét
do phong, thinh thoang c¢6 khudy tron. Dich
chiét dugc tdch ra khoi ba rong va co dac bang
ming siéu loc 1kDa dén con khoang 1 lit.

Qua trinh tich fucoidan tir dich loc trén
bing cdch két tla voi dung dich Cetavlon 10%
duge thuc hién nhu di md ta trong cong bo
trudc day [8], thu dugc 40 g fucoidan tho (F-
S8).

3. Tach phan doean cac fucoidan

Fucoidan (5 g) thé dugc hoa vao 1 lit nudc.
Vira khudy vira thém Cetavlon 10% vao dén khi
khong con tha tao thanh (khoang 60 - 80 ml).
Dung dich dugc khudy ti€p trong 20 gid, sau dé
két tha duge ly tam 14y ra. Hoa két tha vio 600
mi NaCl 0,5 M, khuay déu dé qua dém, tha duoc
tadch riéng. Dich lgc duge tach mudi, dong kho,
thu duge phan doan fucoidan ky hi¢u F-05.
Tuong tu nhu vay, hoa két tha véi cic dung dich
NaCl 1, 1.5,2va2,5M thu duge cdc phian doan
fucoidan ky hiéu F-10, F-15, F-20 va F-25,

tuong img.

4. Phan tich thanh phan dudng cua cac
fucoidan da tinh ché

Quy trinh xdc dinh thanh phan dudng va
ham luong sunfat cia cic fucoidan tinh ché&
duge thuc hién twrong tuv trong tai lidu [8]. Két
qua dugc mo ta trong bang 1.

5. Xac dinh ham lugng axit uronic

Miu fucoidan kho (0,2 mg) cho vao ong
nghiém c6 nit van, thém vao 0,02 mg inositol,
0,3 ml TFA 2M, thuy phan trong 2 gid & 120°C.
Cho bay hoi dén kho trong dong khi & nhiét do
40°C roi thém 0,5 ml MeOH cho bay hai, lip lai
hai lan,

Cho vao 6ng nghiém, cé chifa san phiam
fucoidan da thuy phan, 0.3 ml NaBH, 0,25 M
vira pha xong trong NH.OH 1 M réi dé yén 30
phiit & 20°C. Thém vao hén hgp phan ing 0,5 ml
axit axetic 10% trong metanol cho bay hoi dén
kho, lap lai lan nita. Cho vao 6ng nghiém 0,5 mi
MeOH bay hoi dén kho, 1ap lai hai lan.

San pham kho trong ong nghiém dugc hoa
tan bang 3 ml nudc cat, dung dich dé duge dua
vao cdc c6 chia sdn khoang 0,3 g nhua trao déi
ion dang axetat, khudy déu trong mot gioy, tach
lay phan dich, lap lai mot lan nita véi khoang
0,2 g nhya mdi. Nhya cua hai lan khudy gom
lai, rira bang nudc cdt véi thé tich gdp khoing 5
lan thé tich nhua.

Lacton hoa axit aldonic [9]. Nhua da hap thu
axit aldonic dugc rira giai v6i 2 ml HCl | N
khudy 30 phdt & nhiét do phong, nhya di giai
hip dugc loc bo bing gidy loc sgi thuy tinh
(Whatman GFA). Dich loc duge bay hoi dén
kho & 40°C trong dong khi da duge loc sach.
Giai doan bay hot dung dich HCl 1 N nay da
chuyén héa axit aldonic thanh aldonolacton.
Phan kho trong &ng nghiém dugc tiép tuc sdy
khé trong chan khong khoang 12 gid c6 mit
KOH dé loai bd hoan toan HC.

Aldonolacton duge hoa tan bang vai giot
natri borat 10 mM, pH = 7.5 va 10 mg NaBH,
trong 0,5 ml dém borat. Phin tng mo vong
lacton dién ra trong 1 gi®¥ & nhiét do phong.
NaBH, dugc loai bd bing cach cho bay hoi véi
axit axetic bang dén kho, sau d6 thém 1 ml axit
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axetic 10% trong metanol cho bay hoi dén kho,
lap lai ldn nita. Cho vao ong nghiém 0,5 ml
MeOH bay hoi dén kho, lap lai hai lan. San
pham thu duge 1a alditol tép tuc duoc axetat héa
(anhydrit axetic trong pyridin) nhu & phin xéc
dinh duong ta thu duge alditolaxetat.
Alditolaxetat duge phan tich bang sac ky khi va
so sdnh véi chat chuan.

6. Xac dinh phan bé trong lugng phan tir cia
cic phan doan fucoidan tach trén cetavlion

Cac phan doan fucoidan FO5-F25 dugc hoa
vaao nudc cit, chay tach phan doan qua hé théng
rdy phan to 5 modun MWCO, cic phan doan
tuong tmg duoc xdc dinh tong cacbohydrat bang
cach so mau theo phuong phip axit phenol-
sunfuric coa Duboi [1]. Trong qua trinh loc ray,
céc phan doan dugc rira 3 [dn bing nude cat.

7. Panh gia hoat tinh gay déc té bao in vitro

Hoat tinh gay doc (€ bao cua cac phan doan
fucoidan duge tho theo phuong phdp cua
Likhitwitaywid [10] trén cdc dong ung thu RD
(Rhabdosarcoma - t€ bao ung thu mang tim
ngudi), LU (1€ bao ung thu phéi nguoi) va Hep-
(G2 (1€ bdo ung thu gan nguth). Tac dung gay
doc t€ bao cua mau duge ddnh gid theo hai gid
tri SR (survival rate - ti 1& t€ bio cOn song) va
ICy,. Miu nao cho gid tri SR <€ 50% & nong do
mau 20 mg/ml ddi vdi mau thd va 4 mg/ml déi
voi méu tinh khiét duge danh gia c6 hoat tinh.
Mau thir cd gid tri ICy, < 20 pg/ml déi véi ché
phim thé vd < 4 pg/ml déi véi ché pham tinh

duoc coi 1a c6 hoat tinh gay doc (€ bao ung thu.
111 - KET QUA VA THAO LUAN

Thanh phdn dudng cta cdc phan doan
fucoidan duge tach trén nhua long Cetavlon véi
cac dung dich NaCl & néng do khdc nhau dugc
xdc dinh bang sac Ky khi va mo ta trong bang 1.

Thanh phdn sunfat cia cdc phan doan
fucoidan r6 rang cd 1y l¢ ting theo nong do
NaCl rira giai nhu duge thé hién rén bang 1. Ty
l¢ tang nay cling thay dugc trén pho héng ngoal
cia 5 phan doan FO5-F25, dai hdp thu manh
thdy & F10 dén F25 dac trung cho dao dong kéo
cua nhém $=0 ¢ khoang 1250 cm’' thé hién sy
16n tai cua nhém este sunfat (trén 20%) trong
cédc fucoidan trén, Dai hap thu vira phai ¢ ving
820 cm ' - dic trung cho nhém sunfat lién két
equatorial, thay r& & phan doan fucoidan FO5 va
chuyén dian sang dai hidp thu 845 cm' ¢
fucoidan F25 - dac trung cho nhém sulfat lién
két axial. Nhu vay, khi néng do NaCl rura giai
cao, nhom sunfat lien két axial Ia chu yéu.
Thanh phan galactose trong phan doan F-03
tuong tu nhu fucoidan thd (F-5S5). wrong khi do
lai giam & F-10, F-15 va F-20, nhung lai ting
gap doi so v6i dudng L-fucose & phan doan F-
25. 96% fucoidan phan doan F25 nay cd trong
lugng phéan tlr trung binh trén 100 kDa (bang 2).
Ham lugng axit uronic gidm dan khi tang dan
néng d6 NaCl rita giai. Pho héng ngoai & vung
hap thy 1610 - 1625 cm'™ ¢6 cuding do giam dén
theo trat (y nay.

Bdng I Thanh phdn dudng cta cdc phin doan fucoidan tach tén nhua long Cetavlon

Thanh phin dudng, mol Toéng SO.Na Axil
Phan doan ' cacbohyd.,| .} Uronic
Fuc | Xyl | Rha | Man | Glu Gal o, (To)w/w (%) wiw
I | 0191 048 | 054 | 022 | 1
F-SS (3] NA | 2040 | 1428
29.15%| 5,54% | 13.99%|15.74% | 6.41% |29.15%
- i 0 | 073 | 106 | 055 | 123
FO5 151 40| 0% [1545% (24,899 ] 11.8% [26.39%] 57 8.69 | 19.94
o I 007 ] 035 | 0 | 604 ] 017
_ Q
10 Nl 3se 4200 |2147%| 0% | 245% 10430 12| 2208 1299
. I 004 | 031 | 038 | 0.06 | 026
F.
B e gsal 1 oso |15.12%]18,54% | 2,030 1268 70 | 22| 1388
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Thanh phin dudng, mol Téng SO.Na Axit
Phéan doan . ) ] . cacbohyd.,| .7 | Uronic
Fuc | Xyl | Rha | Man | Glu Gal % (Yo yw/w (%) wiw
| 0,04 | 024 (0,38 0,07 0,49
B200 s osal 1 soe [1081% [17.12% | 3.05% 22070 71 | 242 | 147
] 1 0,15 0,22 0,4 0,18 2,07 6
25 hassa]3.73% | 547% | 9.95% | 4.48% |s1,49%| 082 | 2762 | 96

Phan bé trong luong phan tir cia cac phan doan fucoidan tach trén cetavlon

Bdng 2: Phan b6 trong lugng phan tir ciia cdc phan doan fucoidan tach bang cetavlon

(% wiw)

Fucoidan < 10 kDa 10-30kDa | 30-50kDa | 50-100kDa > 100 kDa
E-S$S 0.17 0.18 1,50 16,10 82.00
F-05 0,79 0,79 3,94 4724 47.24
F-10 0,29 0,29 2,29 22.86 74,29
F-15 0,12 0.18 1,83 18.35 79,51
F-20 - - 0.90 9,01 90.09
F-25 - - 0,16 3,22 96,62

Phan bo trong Iugng phan tir cdc phan doan
fucoidan tach trén cetavlon dugc thé hién trong
bing 2. Cic phan doan fucoidan sau khi dugc
tidch qua ray phan tif, duge xdc dinh ham lugng
polysaccharit bang phuong phap Duboi [1]. Cée
phan doan fucoidan ¢6 phan b6 trong lugng
phan tr khong giéng nhu fucoidan tho (F-8S)
[11]. Cic phan doan fucoidan cé trong luong
phan tir trung binh tang dan véi do ting nong do
NaCl rira giai. Cdc fucoidan tich bing dung
dich NaCl ¢6 ndng do thdp ¢é trong luong phan
tr phan b it tap trung hon & cdc phan doan st
dung dung dich NaCl ¢6 néng d¢ cao hon.
Fucoidan c6 trong luong phan tir dudi 30 kDa
duoc tach vai NaCl nong do tir 0,5 dén 1,5 M.
Qua bang 2 ta ¢6 thé thay trén 80% fucoidan tir
rong S. swartzii ¢6 trong luong phan e trung
binh wén 100 kDa. Ty 1é nay cao dén 90% &
phan doan fucoidan F20 va dén 96% g F25.

Hoat tinh gay doc té bao cua cac phan doan
fucoidan

Fucoidan thé F-SS va cdc phan doan dugc

dédnh gid tdc dung gay doc t€ bio trén in vitro
vol cdc dong ung thu gan ngudi Hep-G2
(Heptonema carcinoma), ung thy mang tum
ngudi RD (Rhabdosarcoma) va ung thu phai LU
(Lung). Két qua duge trinh bay trong bang 3.

Ta nhan thdy riang sau khi giai hdp bang
NaCl thi hoat tinh gay doc t€ bao cla cdc phan
doan fucoidan cé khac nhau. Cic phan doan
fucoidan F-03, F-10 va F-15 khong c6 hoat tinh
gay doc 1€ bao. Mot sG tdc gia da quan sdt thay
hién tugng nay khi tich phan doan fucoidan
[12]. Bang 3 cho thiy chi ¢6 cdc phan doan giai
hap véi dung dich NaCl nong do cao 2 M, 2.5 M
md&i ¢6 hoat tinh, trong dé phan doan F-20 ¢o
gia tri IC;, nho hon cia mau fucoidan thoe ban
dau. C6 thé du dodn 14 fucoidan phan doan F-20
véil 11 1¢ goc sunfat cao trén 25% va ¢d nhiéu &
vi tri axial-C-4 cia dudng fucose 1a yéu 1o quan
trong mang lai tic dung gay doc t¢ bao cua
fucoidan. Viéc nghién ciu sau hom vé cau tric
cla phan doan fucoidan F-20 dang dugc khao
sdt va s& duge cong bé sau.
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Bdng 3: Hoat tinh gay doc 1€ bao in vitro cna cac phan doan fucoidan tach
bang dung dich NaCl trén cetavlon

. i Dong € bao (Ti 1 t€ bao con sdng %) Két luan

STT Fucoidan flep- ng RD LU

1 DMSO | 100+0,0 100+0,0 100+0,0

2§ Chimg(+) |2,05£0,0 1,540,02 2354007 | Duong tinh

3 F-SS* 5,8 18,7 Duong tinh

4 F-05 100,1+0.9 | 100,640,07 89,2+0,1 Am tinh

5 F-10 95.341,7 89,5+0,5 99,4+1.8 Am tinh

6 F-15 104,1+0,9 | 89,5+1,7 69,3+1,08 | Am tinh

7 F-20 63,4+1,1 46,540,5 44,140,7 Duong tinh hai dong

8 F-25 63,8+0.,8 53,5+0,6 43,1+0,7 Duong tinh mot dong

9 F-20* > 20 16,6 13,4 Duong tinh hai dong

10 F-25* > 20 > 20 13,8 Ducng tinh mot dong

*Tac dung gay doc 1€ bao trén 3 dong tinh theo gia i IC,, (ug/mL).

v - KET LUAN

Viéc tach phan doan fucoidan di duge thuc
hién trén cetavlon vai cac dung dich NaCl ¢ cdc
néng do khiac nhau tr 0.5 dén 2,5 M. Thanh
phan va ham lugng dudng, sunfat va axit uronic
dd duoc phén tich. Phan doan fucoidan F20 ¢é
tac dung khang hai dong t€ bao ung thu, ung thir
phéi vi ung thu mang tim ngudi,

Lot cam on: Céng trinh ndy duoc sy hé tro tai
chinh tir dé 1ai trong diém cdp Vién Khoa hoc va
Cong nghé Viét Nam va dé tai nghién citu co
bdn cap Nha nucde, ma s6 518806.
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