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PHAN LAP VA DAC PIEM CUA FUCOIDAN TU
NAM LOAI RONG MO G MIEN TRUNG

Pén Toa soan 21-12-20006

NGUYEN DUY NHUT', BUI MINH LY', NGUYEN MANH CUONG?, TRAN VAN SUNG?
'Phan vién Khoa hoc Vdt liéu tai Nha Trang, Vién Khoa hoc va Cong nghé Viét Nam
¥ién Héa hoc, Vién Khoa hoc va Cong nghé Viét Nam

SUMMARY

The comparative study of the content and structure characteristics of fucoidans from five
Sargassum brown seaweed species in the south provinces of Vietnam was conducted. The yield of
Jucoidans was ca. 4% (wiw) based on dry seaweed. The percentage of sulfate and uronic acid
content was determined by Scott method. Fucoidans were hydrolyzed with trifluorcacetic acid,
acetviated and their L-fucose, D-xylose, D-rhamnose, D-mannose, D-glucose, and D-galactose
contents were identified by gas chromatography. All polysaccharides isolated from Sargassum
polycystum C. Agardh, S. mcclurei Setchell, §. swartzii (Turn.) C. Ag., S. oligocystum Mont. and §.
denticarpum T. Ajisaka are high-sulfated L-fucoidans with sulfate content in range of 20 - 33%,
and wronic acid content fluctnated from 14 1o 23%. Fucose was the predominant monosaccharide .
in fucoidan from §. macclurei (ca. 51% rotal carbohydrates), while all four species S. polycystum,
S. swartzii, §. oligocystum and §. denticarpum were enriched with both fucose (ca. 29 - 35%) and

galactose (26 - 33%).
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1- M3 DAU

An Do, Philipin va Viét Nam 1a ba nudc ¢6
phan bd rong nau ¢6 chifa fucoidan dang ké nhat
thé gidi [1]. Co so dit lieu Species 2000 phién
ban 2006 liét ké chi rong mo Sargassum thude
nganh rong nau-Phaeophyta c¢é tdi 691 loai va
dudi loai [2). & nudc ta, trude day Pham Hoang
Ho liét ké ¢6 khoidng 36 lodi Sargassum, chi
yéu tap trung & cic tinh phia nam [3]. Hién nay,
s8 loai rong mo ¢ nudc ta theo thdng ké c6 78
loai, nhiéu loai ¢ gid tri kinh 1€ cao nhu S.
oligocystum, S. polycystum (rong mo nhiéu
phao), va §. meclurei (rong mo Mcclure). Cac
lodi rong mo chi yéu phéan b6 & ving mién
trung Trung bd, duge thu hoach tir thing 4 dén
thing 6 mdi nam, san lugng chung khodng
4.000 tdn kho twong tng véi khodng 120 tan

fucoidan sach, tri gid udc chimg vai chuc ngan i
VND theo gid ca hién nay trén thé gidi. Trong
d6 c6 5 lodi rong phd bién la: Sargassum
polyeystum C. Agardh, 5. mcclurei Setchell, S.
swartzii (Tumn.) C. Ag., S. oligocystum Mont.
va S. denticarpum T. Ajisaka [4].

Tir trude dén nay viéc nghién ctru héa hoc
fucoidan tir rong mo hidu nhu chwa duge thuc
hién tai Viét Nam. Trong khuoén khé bii bio
nay, ching o1 ¢cong bd kél qua xac dinh thanh
phdn va ham lugng cdc dudng, axit uronic va
sunfat cia fucoidan phan lap tir nam loai rong
mo phé bién trén & Viét Nam.

11 - THUC NGHIEM
Thiét bi va héa chit
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Phé 'H-NMR (500 MHz) va "C-NMR (125
MHz) do trén mdy Brucker AVANCE 500 tai
Vién Hoéa hoc. Tetrametylsilan (TMS) (cho 'H)
hoac tin hiéu dung moi (cho C) duge ding 1am
néi chuin. Cic mau fucoidan duge do véi
D,0/0,1% CF,COOD. Phé hdng ngoai do trén
may IMPACT 410 clia hang NICOLET (M¥).

Xdc dinh thanh phin dudng bang sic ky khi
irén may GC-17A Shimadzu FID v&i cét khong
phan cuc, Ché dé nhiét: 160°C, giit 2 phut. Tang
dén 280°C, 10°C/phut, git 20 phit dé rira cot,
Cac pic duong s& ra hét sau khoang 7 phiit,
glucosamin néu ¢6 s€ ra & hon 8 phit.

Thu va xtr Iy mau rong mo

Nam loai rong trén dugc thu d kKhu vure trong
vinh Nha Trang, rira nhanh bing nudc ngot va
phaoi khé tur nhién, trung binh 10 kg rong fuoi
cho 1,3 kg rong kho ty nhién véi do Am thuomg
vio khoang 25 - 28%. Cdc mau rong duge thu
va xdac dinh b&i CVC. Huynh Quang Ning va
TS. Nguyén Hiru Dinh (Phan vién Khoa hoc Vat
lidu, Nha Trang).

Tach chiét va tinh ché fucoidan

Rong nau kho duge cdt nhd cd t - 3 mm, |
kg rong duge khudy wron déu véi 10 lit dung
dich HC1 0,1 N, ngam 24 gid & nhiét d¢ phong,
thinh thoang c¢é khudy tron. Dich chiét duge
tach ra khoi ba rong va ¢d dac bing mang siéu
loc 1 kDa dén con khoang 1 lit.

Dung dich Cetavlon 10% trong nuéc duge
cho vao dich trén dén khi khong con tao két tha.
Két tia duge loc, rlira véi nudc dé tach bod
laminaran va mannitol.

Sau d6 dung dich CaCl, 3 M, NaCl 3 M
dugc dua vao va dun néng & 60°C khudy lién tuc
trong 2 h vad dé yén qua dém, mudi cetavion-
fucoidan, cetavlon-alginic bi pha huy giai phong
ra fucoidan, déng thdi canxi alginat duge tich ra
dudi dang két tua.

Ly tam dé thu dich ¢é chira fucoidan. Hai
l4n thé tich EtOH so vdi thé tich dich loc duoc
dua vio va khudy tron trong 30 phit, DE yén
qua dém, két tua fucoidan dugc tao thanh.

Gan loc thu ké&t tha va tiép tuc rira béng
EtOH 80% (v/v) dén khi khong con ion CI
trong nudc rira, hit chan khong dén khan nudc
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va sdy két tha 0 45°C, 4p suat | bar trong 18 gid
thu duge hén hop fucoidan sach. Hiéu suét trung
binh khoang 40 g/kg rong kho.

Cdc san phdm nay dugc phan tich béng phé
'H- vi "C-NMR, xé4c dinh ham luong dudng,
sunfat va axit uronic.

Phan tich thanh phan dudmg cua fucoidan
sach

1. Mau fucoidan kho (0,2 mg) cho vao éng
nghiém cd ndt van, thém vao 0,02 mg inositol,
0,3 ml TFA 2 M, thiy phan trong 2 h & 120°C.
Cho bay hoi dén kho trong dong khi agon &
nhi¢t do 40°C roi thém 0,5 ml MeOH cho bay
hoi, 1ap lai hai lan.

2. Cho vao trong ong nghiém, c¢6 chira san
phdm fucoidan ¢ thuy phan, 0,3 m! NaBH, 0,25
M vira pha trong NH,OH [ M réi dé yén 30 phuit
& 20°C. Thém vao hén hop phan ting 0,5 ml axit
axetic 10% trong metanol, cho bay hoi dén kho,
lap lai lan nita. Cho vao Ong nghiém 0,5 ml
MeOH bay hoi dén kho, lap lai hai 1an.

3. Axetyl héa cdc g8c duong bang 0.2 ml
dung dich Ac,O : pyridin = | : 1 (v/v) & 100°C
trong 20 phiit. Cho bay hoi hén hogp phan dng,
thém viao 0.5 ml toluen, cho bay hoi dén kho,
lap lai hai lan.

4, Chiét sin pham da axetyl héa bing etyl
axetat. Xdc dinh thanh phan dudng bang sac ky
khi trén mdy GC-17A Shimadzu.

X4c dinh ham lrong sunfat va axit uronic

Phuong phdp chudn d¢ don gian cia Scott
rat hitu dung trong phan tich ham luong sunfat
trong cdc polysacarit [5]. Phuong phdp xdc dinh
duoc tién hanh nhu sau: fucoidan (0,5 mg) duge
hoa tan trong nudc khir ion, chuin do bing dung
dich xetyl pyridium clorit (xpc) 1% véi
microburet va quan sat trén nén den. Do duc cha
dung dich tang dan lén dén khi két taa xuét hién
dot ngdt. Chudn do song song hai miu; véi
fucoidan (0,5 mg) hoa tan trong dung dich nudc
ta can A ml dung dich xpc, véi fucoidan (0,5
mg) hoa tan trong dung dich H,S0, 0,025 M ta
can B ml cpc. Ham lugng sunfat (% mol) duoc
tinh theo B va ham lugng axit uronic dugc tinh
theo hiéu A-B,



111 - KET QUA VA THAO LUAN

Cac mau rong kho duge chiét biang dung
dich HCI 0,1 N, sau d6 chiét bing Cetavion va
Xt 1y véi CaCl,, NaCl nhu dd mo ta trong phan
thue nghiém dé dugc cac fucoidan sach. Sau khi
thuy phan va axetyl héa, ham lugng dudng cic
miu fucoidan duge xdc dinh bang sic ky khi
cho két qua duge trinh bay trong bang 1.

Cic duong L-fucose, D-xylose, D-rhamnose,
D-mannose, D-glucose, D-galactose duge xdc
dinh trén ¢d sd so0 sdnh véi miu chudn. Bang 1 cho
thay tat ca cdc polysacarit tir ¢cdc loai rong mo trén
déu ¢6 ti lé ddng ké L-fucose, chiém khoang 28 -
50% tong cacbohydrat, Trong dé fucoidan tr loai
§. meclurei ¢6 ham lugng dudng fucose I6n nhat

voi 50,51%. Ham lugng D-galactose chiém ti l&
gan bing cha L-fucose trong bon loai §.
polycystum, S. swartzii, S. oligocystum and S
denticarpum, trit mau fucoidan tr rong S.
meclurei. Cac dutmg D-xylose va D-glucose
chim ti 1& nho hon (2 - 9%) so voi dudng D-
rhamnose vd D-manose véi khoang 9 - 17%. Ham
luong dudng D-xylose 16n nhat ¢ loai S
denticarpum (924%), nhd nhat & S, mcciurei
(2,53%). Pudng D-rhamnose lon nhat ¢ S
meclurei (25,25%), nhd nhdt & S, polycystum
(9.71%). Pudng D-manose nhiéu nhdt ¢ loai S.
oligocystum (17,76%), va it nhdt & loai S.
polycystum (9,71%). Ham lugng dudng D-glucose
dao dong khong nhi€u, 16n nhat & S. denticarpum
{(9,83%), nho nhit 6 5. mcclurei (4,04%).

Bing I: Ham luong dudng, sunfat va axit uronic theo ty 1¢ mol cua fucoidan

_ Thanh phdn mol duding trung tinh SO:Na | Axit
Loai rong (%) Uronic
Fuc Xyl Rha Man Glu Gal Wi (Tywfw
5. denticarpum 213,9% %,29{:% 102’,4;12% 110,579% 8,’3:;1% 316%55% 25,69 | 21,20
1 005 | 05 | 024 [ 008 | 011"
S meclurei 50,519% 2,53% 2525%| 12.12% | 4.04% 5569 >0 | 1787
1 0,15 | 036 | 054 | 0.8 | 081
3. oligocystum 32.89% 4.93% 1184%| 17,76% | 5929 2664% 220 | 2154
i 0,19 | 027 | 027 | 03 | 092
S. polycystum 3597% 6.83% 971% 971% | 4.68% 33.00% 20 | 2374
i 0,19 | 048 | 054 022 | 1
S. swartzii 29.15%  5.54% 1399%| 15.74% 641%| 29.15%| 2040 | 1428

Ham lugng sunfat dao dong trong khoang 20
- 33% (w/w) so véi téng lugng miu phan tich,
16n nhidt & S. mcclurei (33%), nho nhat & S.
swartzii (20,4%). Ham luong axit uronic dao
dong trong khoang 14 - 23%.

Nhu vay, fucoidan tir nam loai rong mo trén
déu ¢4 ti Ié sunfat va axit uronic kha cao. Thanh
phdn dudng cé bon loai dudng chinh vdi (i 1&
khdc nhau, trong d6 dudng fucose chiém uu thé,
Ciing chinh vi diac diém nay ma viéc xdc dinh
dac diém c#u tric fucoidan tr rong mo

Sargassum la khd phite tap va khoé khin,

Phé héng ngoai cla cdc fucoidan trén ciing
¢6 dic di€ém tuong déng nhur cac tai lieu da cong
b6. Dai hdp thy (0, manh cha nhém hydroxyl ¢
3400 cm™, ctia nhém sunfat & 1150 cm' [6]. T4t
ca cdc mau déu c6 hdp thu manh & khodng 1610
- 1625 cm’, dac trung cho cdu tric carbonyl.
Trong viing tir 1500 - 500 cm™, 1030 dén 1167
cm 12 do dao dong kéo C-O clta hemiacetal,
820 cm™' Ia viing cua C-0O-S equatorial, 840 cm’
12 viing cia C-O-S axial. Trén phd héng ngoai
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cha ca 5 miu fucoidan déu ¢é hdp thu & gilta
840 va 820 cm™ chimg 16 trong cdc polysacarit
d6 déu hién dién ca hai vi trf th€ cia sunfat 12
equatorial va axial. Rong mo S. swartzii va §.
oligocystum c6 dang phé “bay dinh” kha giong
nhau, ggi ¥ su twong déng vé cduo tric va thanh
phidn cia mach oligosacharit. Bang 1 cfing cho
thdy hai loai rong trén cé ti 1&, thanh phan
dudng, sunfat va axit uronic rat gdn nhau. Nhu
vay cé thé diing phé hdng ngoai dé gép phin
dénh gi4 dinh tinh chat lugng fucoidan.

Hinh ddng van phé IR clia céc loai §.
mecturei, S. polycystum va S. denticarpum c6
dang giong nhau. Do phé IR duge do tir miu
nguyén nén c6 thé thdy ring fucoidan tir ba loai
rong trén ¢6 dang cdu triic, phan nhanh, va vi tri
thé gdc sunfat twong tu nhau.

Phé “C-NMR ciia fucoidan ctia 5 loai rong
trén déu ¢d cac dac diém cdu tric dac trung cho
cic o-L-fucoidan  sunfat. Cidc pic chinh &
khoang 93 va 97 ppm la cua cdc cacbon
anomeric (C-1) dac trig cho manh cdu triic
dudng lién két (153) [7]. Riéng loai S. meclurei
tuong tng 0 92 va 96 ppm. Tin hi¢u rd & 16 ppm
dic trung cho nhém metyl (C-6) cia vong
fucose [7]. Céc tin hig¢u 77 ppm (C-3), 80 ppm
(C-4) xdc dinh su cé mat cha fucose thé sunfat.
Viung pic vao khoang 172 ppm 1a cha axit
urenic, 102 ppm la cia B-D-galactose, khoang
99 - 101 ppm la clia mannose v uronic, ving tir
74 ppm dén 83 ppm 1a ving C ¢6 lién két véi
sunfat hodc lién két vdi mét nhém dudng khic,
66 ppm dén 71 ppm 1a viing cacbon chi lién két
véi OH. Céc tin hiéu & viing 105 - 106 ppm dac
trung cho D-glucose thady véi ti 1& nhd & ca nam
méu fucoidan trén [3].

Phé 'H-NMR ciia 5 méu polysacarit trén
clng cho thdy cdc pic dac trung cho fucoidan.
Tin hi¢u tr 1,3 dén 1,5 ppm la ving H-6 cla
fucoidan, viing 3,7 dén 4,0 ppm 14 ving cha H-
2, 4,15 dén 4,35 ppm 1a ving ciua H-3, 4,2 dén
4,7 ppm la ving coa H-5, 5,0 dén 5,2 ppm la
viing cua proton anomeric H-1 (H-a), viing 4,8
ppm la viing ciia H-4 ¢6 nhém thé sunfat, déng
thoi sy ¢d mat cia tin hiéu ving 3,7 ppm cho ta
thady sy c¢é mat ciia H-4 khong ¢6 nhom thé
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sunfat [8].

Phé 'H-NMR cla fucoidan tr loai S.
mecclurei ¢6 dic diém, hinh dang don gian hon
¢4 so vdi cdc miu con lai, didu nay cé thé 1a do
ti le dudng fucose chi€ém wu thé (50%),
rhamnose (25%), va ¢6 ti 1¢ sunfat cao nhét
(33%). Cac dit kién trén cho phép du dodn dang
mach ciu tric khong qua phan nhanh va phic
tap clia fucoidan tir S. meciurei.

Nhur vay, fucoidan tir ndm loai rong mo da
dugc phan lap va tinh ché. Thanh phian dudng,
sunfat va axit uronic ctia ching da duge phan
tich. Dac diém cdu triic cha mach polysaccarit
dugce khao sat va ban luan dua trén cdc dif kién
phd NMR, IR vi két qua phan tich héa hoc.

Loi cam on: Céng trinh nay dugce si hd tro tal
chinh rix dé t1ai trong diém cdp Vién Khoa hoc va
Céng nghé Viét Nam va dé 1ai nghién citu co
ban cdp Nha nudc, md s6'518806.
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