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TOMTAT

Trong nghién ctu nay, cau tric hoa hoc cta fucoidan chiét téch tir loai rong nau Turbinaria decurrens thu héi tai viing bién Kién Giang dugc xéc dinh béng
phé cong hudng tir hat nhan. Két qua cho thay fucoidan thu dugc 1a mdt galactofucan, ¢d cdu tric mach chinh gom (1—3)-va (1—4)—-a—L—Fucp, phan nhénh
tai vi tri (—4 va nhom sulfate gan tai (—2, (-3 va (—4 clia fucose; mach nhanh la (1—4)—$—D—Galp va sulfate hda tai (—2. Danh gid hoat tinh sinh hoc cho
thdy fucoidan ¢6 kha nang kich hoat thuc bao RAW264 (FI = 1,51 tai 100ug/mL), cd téc dung lam gidm ndng dd cholesterol, triglycerid, LDL-cholesterol va lam
tang HDL-cholesterol Ia loai cholesterol tdt trong mdu clia chudt bi tang lipid mau. Cc két qua gop phan lam sdng td cau tric va chira tiém nang ting dung clia
fucoidan trong diéu hoa mién dich va diéu chinh r6i loan lipid mdu.

Tirkhéa: Tubinarria decurrens; fucoidan; cdu tric; hoat tinh.

ABSTRACT

In this study, fucoidan extracted from brown seaweed Turbinaria decurrens, collected from the coastal area of Kien Giang, was structurally characterized
using NMR spectroscopy. The results revealed that the fucoidan has a backbone of (1 — 3)—and (1— 4)—a—L—Fucp residues, branched at (-4, sulfate groups
are attached at (=2, (-3 and (—4; branches are (1 —4)—f—-D—Galp residues and sulfated at (—2. Biological activity assays demonstrated that the fucoidan
significantly enhanced phagocytic activity in RAW264 macrophages (FI = 1.51 at 100pg/mL), reduced cholesterol, triglycerides, LDL-cholesterol, and increased
HDL-cholesterol which is a good cholesterol in the blood of hyperlipidemic mice. These findings contribute to the understanding of fucoidan structure and
support its potential application in immunomodulating and hyperlipidemic therapy.
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1.DAT VAN PE cht yéu la fucose va mot s6 loai duong khac nhu
Fucoidan 13 mét sulfate polysaccharide c6 csu trac ~ 9alactose, mannose, glucose, xylose, nhém sulfate va

phuc tap, thudng dugc tim thiy trong rong nau. Thanh  acid uronic ciing dugc tim thay trong fucoidan. Mét s6
phan héa hoc ctia fucoidan bao gém nhiéu loai dudng, fucoidan chiét tach tir cac loai rong nau S. longicruris, S.
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latissima, S. polycystum, L. japonica dugc goi la
galactofucan do thanh phan chd yéu la fucose va
galactose, trong khi mot sé khac chiia lugng dang ké cac
monosaccharide nhu glucose, mannose, xylose... dugc
goi la glucouronofucan. Cau tric mach chinh cta cta
fucoidan chui yéu bao gém cac lién két glycoside (1—3)
va/hodc (1—4) gilra cac don vi a-L-fucopyranose, cung
vGi su xuat hién clia nhom sulfate tai cac vi tri C-2, C-3
va/hodc C-4 [1-3].

Fucoidan c6 cau tric phuc tap, tuy thudéc vao loai
rong, phuong phap chiét tach va vi tri dia ly nai rong
sinh truéng ma fucoidan thu dugc sé cé thanh phan
monosaccharide va muc d6 sulfate héa khac nhau [3].
Cac nghién clu vé cau tric dong vai tro then chét trong
viéc hiéu rd cac ca ché sinh hoc clia fucoidan [4]. Hién
nay, phuong phap phé khéi lugng (MS) va phé cong
hudng tU hat nhan (NMR) la cac céng cu hién dai va hiéu
qua cho phép xac dinh ciu tric héa hoc cda fucoidan.
Tuy nhién, do tinh khéng 1ap lai va di thé cao trong cau
trac, viéc xac dinh cau trdc chi tiét ctia fucoidan van la
mot thach thuc 16n.

Fucoidan dugc biét dén la mét hoat chat cé nguén
géc tu nhién vai nhiéu hoat tinh sinh hoc quy bau nhu
chéng déng mau, khang khuan, chéng oxy hda, néi bat
nhat la khang ung thu, diéu hoa mién dich va ha
cholesterol mau [5]. Hién nay fucoidan da dugc si dung
& Viét Nam va nhiéu nudc khac trén thé gidi nhu la san
pham bdo vé stc khde hd trog diéu tri ung thu va ha
cholesterol mau.

Rong nau Turbinaria decurrens, tén dia phuong la
rong Cli bap canh, loai rong c6 san lugng I6n & quan
dao Nam Du, Kién Giang, la nguén nguyén liéu tiém
nang cho nganh céng nghiép dugc pham va thuc phdm
[6], n6 c6 ham lugng fucoidan kha cao so vdi cac loai
rong nau khac [1]. Trong nghién ctu [1], cac tac gia sa
dung phé khéi lugng ESI-MS dé xac dinh cdu tric héa
hoc cutia fucoidan chiét tach tir loai rong nay va danh gia
hoat tinh gay doc té bao ung thu dai trang HT29 (human
colon carcinoma). Két qua cho thay fucoidan nghién ctu
c6 dac diém cau tric méi va hoat tinh gay doc té bao
HT29 cao. Nham muc dich cung cap day du sé liéu phé
trong nghién clu cau tric cing nhu danh gia hon nira
vé tac dung sinh hoc cta fucoidan tirloai rong Turbinaria
decurrens. Trong nghién ctu nay, phd NMR 1D va 2D ('H,
BC, COSY, HSQC, HMBC) dugc st dung dé xac dinh cau
tric héa hoc, dong thai, hoat tinh sinh hoc véi kha nang
diéu hoa mién dich va diéu chinh réi loan lipid mau sé
dugc khao sat.
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2. THUC NGHIEM
2.1. Mau rong bién

Rong nau Tubinaria decurrens dugc thu hai & bién
Kién Giang va dugc dinh danh bgi TS. V6 Thanh Trung
(Vién Hai duong hoc). Tiéu ban rong ky hiéu TD-20 dugc
luu gitt & Vién Héa hoc, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam. Sau khi thu hai, mau rong dugc ria sach
bang nudc, sdy kho & nhiét d6 50°C, sau d6 cat nho va
nghién thanh bot.

2.2. Chiét tach fucoidan tir rong nau

Fucoidan dugc chiét tach tir rong nau Tubinaria
decurrens (ky hiéu la Ftd) dua theo phuong phap cua Bilan
va cdng su cung véi mét sé diéu chinh nhé dé phu hop
vdi diéu kién va mau nghién cttu. Ham lugng fucoidan thu
dugc la 2,9% tinh trén khéi lugng rong khé [1, 71.

2.3. Phuong phap phé NMR

Ph& NMR 1D va 2D dugc do trén thiét bi phd cong
hudng turhat nhan Bruker Avance NEO (600MHz) tai 70°C,
st dung D,0 lam dung méi va DSS la chat chuan noi vai
ché& a6 do khr tin hiéu clia nudc.
2.4.Panh gia hoat tinh sinh hoc

Hoat tinh diéu héa mién dich

Mau fucoidan dugc danh gia hoat tinh diéu hoa mién
dich théng qua tha nghiém xac dinh kha nang kich thich
dai thuc bao (Nitroblue tetrazolium (NBT) dye reduction
assay) theo phuong phdp ctia Manosroi va cong su [8], sU
dung dong té bao dai thuc bao RAW264.7.

Cuthé, 20uL hén dich té bao RAW264.7 dugc phéi hop
VGi 40uL méi truong RPMI-1640 trong cac giéng cla dia
vi chuén 96 giéng. Mau fucoidan dugc thém vao vdi thé
tich 20uL & cac néng d6 khac nhau. Nhém déi ching am
chi chtra dung moéi hoa tan mau. Sau khi G 6 37°C, 5% CO,
trong 24 gi®, 20uL té€ bao ndm men bat hoat
(Saccharomyces cerevisiae) va 20uL dung dich NBT
(Sigma) dugc thém vao va tiép tuc G trong 60 phut. Cac
giéng sau do dugc ria bang moéi trudng RPMI va
methanol (200uL, 13p lai 4 1an), d€ khoé & nhiét d6 phong,
ti€p theo b6 sung 120uL KOH 2M va 140uL DMSO nham
hoa tan formazan tao thanh. D6 hap thu dugc do tai budc
sdng 570nm bang may do quang phé va phan tram NBT
bi kh{r dugc tinh theo cong thuc:

% NBT reduction
_ 0D(mau) — 0D(d6i chirng)
- 0D(d6i chirng)

x 100
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Hoat tinh diéu chinh réi loan lipid mdu

S dung Poloxamer 407 (P-407) dé tao mé hinh dong
vat bi tang lipid mau ngoai sinh [9].

Mau fucoidan dugc danh gia tac dung diéu chinh réi
loan lipid mau theo phuong phap clia Zobaer va cdng su
[10]. Chuét dugc chia thanh 416 (6 con/I6) nhu sau: L6 1
(ching sinh hoc): uéng nudc cat va tiém nudc mudi sinh
ly mang bung; L6 2 (chiing bénh ly): uéng nudc cat va
tiém mang bung dung dich P-407; L6 3 (ching tham
khao): uéng Atorvastatin (50mg/kg) va tiém mang bung
dung dich P-407; L6 4 (mau): uéng Ftd liéu 1000
mg/kg/ngay va tiém mang bung dung dich P-407; P-407
dugc tiém liéu don 600 mg/kg & ndng d6 30% (w/v) trong
nudc lanh, d€ qua dém trong td lanh. Sau 2 gi& tiém dung
dich P-407 thi cho uéng mau th{r hoac atorvastatin hoac
nudc cat.

Sau 24 gid ké tur khi dugc tiém P-407, tat ca cac chudt
bi nhin d6i qua dém, lay mau dinh lugng Cholesterol toan
phan, Triglyceride, LDL-Cholesterol va HDL-Cholesterol.

Phdn tich théng ké

Cac s6 liéu dugc xtt li trén Excel, két qua dugc trinh bay
dang trung binh + dé léch chuan (mean + SD) tir ba lan lap
lai thi nghiém. Phan tich thong ké dugc thuc hién bang
kiém dinh Student's t-test, F-test va phuong phap phan
tich phuong sai mot nhan t6 ngau nhién (one way ANOVA),
VGi p < 0,05 dugc coi la ¢ y nghia thong ké sinh hoc.

3. KET QUA VA THAO LUAN
3.1. Két qua nghién ctiu cau tric héa hoc cia fucoidan
Ftd

Mau fucoidan Ftd la mot glactofucan véi thanh phan
chli yéu la hai loai dudng fucose va galactose va mot s6
dudng khac nhu xylose, mannose va glucose v&i ham
lugng thap, ty 1& mol Fuc: Gal: Xyl: Man: Glc = 1,00: 0,50:
0,03:0,04: 0,02. Ham lugng sulfate va acid uronic lan luct la
15,78% va 7,5% theo khéi lugng. Trong luong phan t
trung binh (M) clia Fie dugc xac dinh bang phuang phéap
SEC-MALLS cho két qua Mw = 122,6KDa. Hé s6 phan bd
trong lugng phan ti cao véi gia tri Mw/Mn = 4,10 chiing to
mau c6é dé khong dong déu vé kich thudc phan ti - dac
trung thudng gap & cac polymer cé ngudn goc tu nhién [1].

C4u truc fucoidan Ftd dugc xac dinh bang phé cong
hudng tir hat nhan moét chiéu (1D) va hai chiéu (2D) bao
gém: Phé 'H, *C-NMR, COSY, HSQC va HMBC, két hop so
sanh vGi cac dit liéu da céng bo trude do [11, 12].

Phé 'H - NMR (hinh 1a) ghi nhan cac vung tin hiéu dac
trung cla proton anomoric trong khodng 4,6 - 5,5ppm va
cac proton vong pyranose (H-2, 3, 4, 5) tai 3,4 - 4,2ppm.
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Trén phé *C - NMR (hinh 1b), tin hiéu cta carbon
anomeric (C-1) dugc phat hién tai 100 - 106 ppm, trong
khi cac carbon con lai cia vong pyranose (C-2, 3,4, 5) xuat
hién tai 68,64 - 87,27 ppm. Dac biét, tin hiéu tai 18ppm
dac trung cho nhém —-CH; gan vdi vi tri C-6 cta don vi
a-L-Fucp va peak tin hiéu 64,25ppm chi ra nhém -CH,OH
trong phan ti f-D-Galp. Sy cé mat acid uronic cling dugc
xac dinh & vung dich chuyén hoa hoc khodng180ppm.

CH, (L-Fucp)

il
Tin hiéu anomeric o DM

10 9 8 7 6

CH, (L-Fucp)

it
&)

b)

Hinh 1. Phd 'H (a) va *C-MNR (b) ctia fucoidan Ftd

Két qua phd NMR hai chiéu (2D-NMR) cling chi ra su
hién dién cda 2 don vi dudng a-L-Fucp (ky hiéu A) va
B-D-Galp (ky hiéu B). Cac tin hiéu proton H-2 dén H-6
dugc xac dinh tir phé COSY(hinh 2a), cac tin hiéu nguyén
tlr carbon tir C-2 dén C-6 cling lan luot dugc gan dua vao
phd HSQC (hinh 2b). Trén phé HMBC (hinh 2¢) cho thay
cac tuong tac gilta proton H-1 véi C-3 va C-4 cua fucose
chi ra ki€u lién két glycoside (1—3) va (1—4) cla fucose
va H-1 véi C-4 clia galactose chi ra kiéu lién két glycoside
(1—>4) galactose.

Tin hiéu bi dich chuyén vé phia trudng thap ctia C-2,
C-3 va C-4 chirakiéu lién két glycoside & cac don vi a-L-
Fucp c6 thé 1a (1—3,4) va/hodc nhém sulfate co mat & vi
tri C-2, C-3 va C-4. Két qua nay khang dinh mét an nia
mdi tuang quan gilra H-1(A) va C-3(A), C-4(A) trén phd
HMBC. Trén phé HMBC ciing ghi nhan cross-peak gitia
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H-1(B) va C-4(A), chi ra phan t fucose phan nhanh tai vi
tri C-4.

Péi véi don vi B-D-Galp (B), proton anomer H-1 trén pp=
phé 'H-NMR tai 4,45ppm, ddc trung cho proton anomer "
HB. Tin hiéu nay tuong Ung véi C-1(B) tai 104,12ppm trén
phé HSQC. Ngoai ra, tin hiéu tai 73,78ppm dugc gan cho
C-3(B) tuong tng. Su dich chuyén vé trudng thap cla cac
tin hiéu C-1 va C-2 cho thay don vi B-D-Galp cé tham gia
lién két glycoside tai vi tri C-1 va nhom sulfate cé mat & vi
tri C-2 clia don vi dudng nay.

FTD-D20-HMBC

I 65

+ 70

e
' ' !','I .lf ‘:ao

85

t

FTD-D20-COSYGP

- 90

~ 5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 ppm

5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4 3.2 ppm

q
Hinh 2. Phé COSY (a), HSQC (b) va HMBC(c) clia fucoidan Ftd
AV Két qué phan tich phé NMR dugc dua ra trén bang 1.
ol W TU d6 c6 thé két luan rang fucoidan chiét tach tirrong nau
o Tubinaria decurrens c6 cau tric mach chinh gém (1—3)-
N va (1—4)-a-L-Fucp, phan nhanh tai vi tri C-4 va nhém
sulfate gan tai C-2, C-3 va C-4 cta fucose; mach nhanh la

a)

FTD-D20-HSQC

70

TV O WO Y PO OO
[+]

Y (1—4)-B-D-Galp va sulfate hoa tai C-2 (hinh 3). Két qua
B - : P nay hoan toan trung khdp véi két qué thu duoc tir phd
: ESI-MS [1].
[ 0 ¢ [
0 ¢ 0 Bang 1. Két qua phan tich phd NMR ctia fucoidan Ftd
f o Monosaccharide | C1/H1 | C2/H2 | (3/H3 | C4/H4 | (5/H5 | C6/H6
A
” —>4)-a-L-Fugp— | 100,99- | 72,24/ 75,39 | 7197/ 68,64/ | 18,26/
. (1> 103,45/ 413 | /3,93 | 393 | 3,78 | 1,23
. 5,23-
I 3 . e aaa i 79,56/
3 0 ° - Fugp—(1— 4,04
3 S0H , B
B 54 52 50 48 06 44 02 00 38 36 30 e —4)-B-D—Galp—| 104,12/ | 80,36/ | 73,78/ | 69,56/ | 75,39/ | 63,44/
b) (1> ~445 | 380 | 411 | 373 | 386 | 1,23
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Hinh 3. Cau triic héa hoc cta fucoidan Ftd
3.2.Két qua danh gia hoat tinh sinh hoc ciia fucoidan Ftd

3.2.1. Hoat tinh diéu hoa mién dich

Hoat tinh diéu hoa mién dich ctia mau fucoidan Ftd
dugc danh gia thong qua khd nang kich hoat dai thuc bao
dong RAW264.7 & cac nong dé 100, 20, 4 va 0,8 (ug/mL).
Thar nghiém dua trén phép th kht thuéc nhuém NBT
(Nitroblue tetrazolium), phan anh kha nang tao cac loai
g6c oxy phan ung (ROS) bai enzyme NADPH oxidase. ROS
kh{ NBT thanh formazan mau xanh khéng tan, va muc do
kh(r dugc biéu thi qua phan tram NBT bi khir hodc chi s6
cam ung Fl (Fold Induction), tir d6 dinh lugng muic d6 kich
hoat thuc bao cua fucoidan [13].

Lipopolysaccharide (LPS, Sigma) & nong dé 20ug/mL
dugc st dung lam chat d6i ching duong trong thu
nghiém nhu mot chat kich hoat hé mién dich manh.

Bang 2. Két qua hoat tinh diéu hoa mién dich bang phép thir NBT clia mau

Ftd
. Mau Ftd FI - Déi chiing
Nong do Ddi chitng | Ddi ching
(ng/mL) FI NBT(%) duong LPS am
100 1,51£0,06 | 151,0 £6,0 - -
20 1,49+0,13 | 149,0+13,0 | 1,79+0,02 -
4 1,22£0,16 | 122,0 £16,0 - -
08 1,15£0,03 | 1150£3,0 - -
1,00 £ 0,01

Két qua bang 2 cho thdy, mau Ftd cé kha nang lam
tang dang ké muc khir NBT so véi nhoém déi ching am, tai
nong dé 100ug/mL, chi sé Fl dat 1,51 + 0,06, cho thdy su
kich hoat rd rét cia dai thuc bao. Su tang hoat tinh bat
dau c6 y nghia thong ké & nong d6 = 20ug/mL.
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Hoat tinh diéu hoa mién dich cta Ftd c6 thé lién quan
dén yéu t6 cau trac dac trung clia sulfate polysaccharide
nay. Cac nghién cdu trugc day da chi ra rang fucoidan vai
muc d6 sulfate héa cao, dac biét tai cac vi tri C2/C4 cla
daon vi a-L-fucopyranose c6 xu hudng thé hién hoat tinh
sinh hoc manh hon nh& tang cudng éi luc tuong tac vaéi
PRRs [14]. Ngoai ra, su c6 mat cla galactose sulfate hoa &
manh nhanh va mach chinh gém céc lién két a-(1—3) va
a-(1—4) gop phan dinh hinh cau tric ba chiéu thuan loi
cho céc tuang tac da diém véi té€ bao mién dich [15]. Két
quad nay phu hgp véi cac nghién ctu trudc day vé
fucoidan ti nhiéu loai rong nau khac, vén dugc ching
minh cé kha ndng hoat héa dai thuc bao théng qua tuong
tac vGi cac thu thé nhan dién mau phan ti (PRRs) nhu
scavenger receptors (SR-A) va Toll-like receptor 4 (TLR4)
trén bé mat dai thuc bao [16, 17].

3.2.2. Hoat tinh diéu chinh réi loan lipid mdu

Bang 3. Su thay di cac chi tiéu sinh hod méu ctia chudt trong thi nghiém

Mau Cholesterol | Triglyceride HDL- LDL-
(mmol/L) | (mmol/L) | Cholesterol | Cholesterol
(mmol/L) | (mmol/L)
Déi chimm
OVMUNG | 5244021 | 165006 | 132007 | 097003
sinhly
Boiching o 1\ . 54| 2530139 | 2064003 | 828085
bénh ly
Atorvastatin |11,05% + 1,77|14,03* + 2,07| 2,42+ 0,20 | 5,82% + 1,26
Ftd  |14,54%+0,97|21,82% + 1.44] 2.20% +0,15 | 8,11% + 0,37

Ghi chi: *P < 0,05

Hoat tinh diéu chinh réi loan lipid mau cta mau
fucoidan Ftd dugc danh gid thong qua kha nang lam
giam cac chi s6 sinh hoa xau va tang chi s6 sinh hoa tét
cla chudt bi tang lipid mau khi cho uéng mau fucoidan
Ftd & liéu 1000 mg/kg/ngay.

Két qua trinh bay trong bang 3 cho thay, Fucoidan
(Ftd) & liéu 1000mg/kg/ngay cé kha nang diéu chinh
dang ké cac chisé lipid huyét thanh 8 mé hinh chuét tang
lipid mau. Cu thé, sau thdi gian diéu tri, muc cholesterol
toan phan va triglyceride lan lugt giam 5,62% va 13,81%
so vGi nhom d6i chiing bénh ly, trong khi néng d6 LDL-
cholesterol (cholesterol xau) giam nhe 2,03%. Dang chu
y, chi s6 HDL-cholesterol (cholesterol t6t) tang 8,03%,
phan anh xu huéng cai thién ro rét trong chuyén héa
lipid. Cac thay d6i nay déu c6 y nghia théng ké (P < 0,05)
50 vGi nhom bénh ly khong diéu tri, cho thay hiéu luc sinh
hoc thuc su clia Ftd trong viéc diéu hoa réi loan lipid mau.

Nhiéu nghién ctu trudc day da chi ra rang fucoidan,
nh& vao dac tinh cau trdc giau nhém sulfate va kha nang
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gan két vai acid mat, c6 thé lam gidm chu trinh téi hap thu
cholesterol noi sinh, d6ng thai cai thién biéu hién gen lién
quan dén chuyén hoa lipid trong gan va mé mé tréng
[18]. Bén canh d9, cau truc polysaccharide sulfate hoa véi
su c6 mat cla cac lién két a-(1—3), a-(1—4) va cac phan
nhanh fucose-galactose c6 thé gop phan tang kha nang
tuong tac sinh hoc tai thanh ruét va gan, tir dé diéu hoa
cac con dudng tin hiéu lién quan dén lipid nhu PPAR-a va
SREBP-1c. Mac du tac dung cltia Ftd khéng manh bang
thudc déi chiing Atorvastatin, muc cai thién lipid huyét
thanh dugc ghi nhan la dang ké va mang tinh sinh Iy hoc
bén viing, ggi m& tiém nang Ung dung clia Ftd nhu mét
tdc nhan ho tro kiém soét réi loan lipid mau cé ngudn géc
tu nhién.

4, KET LUAN

Fucoidan chiét tach tir rong nau Turbinaria decurrens
thu hai tai vung bién Kién Giang la mot galactofucan, c6
trong lugng phan t trung binh Mw = 122,6KDa. Phan
tich phé cong hudng ti hat nhan 1D va 2D cho thay
fucoidan c6 cau truc mach chinh gém (1—3)-va (1—4)-
a-L-Fucp, phan nhénh tai vi tri C-4 va nhom sulfate gan
tai C-2, C-3 va C-4 cua fucose; mach nhanh la (1—4)--
D-Galp va sulfate héa tai C-2. Két quéa phé cong hudng
ti hat nhan da hé trg dinh danh chinh xac cac don vi
dudng cau thanh cing nhu xac lap so d6 lién két va vi tri
sulfate héa.

Danh gia hoat tinh sinh hoc cho thay mau fucoidan
Ftd c6 kha nang diéu hoa mién dich thong qua viéc kich
thich dai thuc bao dong RAW264.7, véi chi sé cam tng Fl
dat 1,51 tai 100pug/mL. Dong thai, mau Ftd cling cho thay
kha nang diéu chinh r6i loan lipid mau, & liéu
1000mg/kg/ngay né cé tac dung lam gidm néng do
cholesterol, triglycerid, LDL-cholesterol, lam tang HDL-
cholesterol la loai cholesterol t6t trong mau ctia chuét bi
tang lipid mau. K&t qua nay cho thay tiém nang Ung dung
cua fucoidan tur T. decurrens trong linh vuc dugc pham va
thuc pham chiic ndng, dac biét 1a trong hé trg diéu tri ung
thu va diéu chinh réi loan lipid mau.

LOI CAMON
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