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SUMMARY

The alginic acids with rich polymannuronic (MM) and rich polyguluronic (GG) composition
have been prepared from Thua Thien Hue brown seaweeds by pH adjust method. The alginates
were hydrolyzed by hydrochloride acid under hydrothermal treatment. The alginic acid fractions
enriched in polymannuronic acid and polyguluronic acid were obtained by adjusting pH from 7 to
2. The obtained alginic acids were characterized by "H-NMR and XRD. The obtained alginic acid
with controllable structure has been expected feasible applications in medicine and agriculture.

I- LOINOI PAU

Alginat, mu6i cta axit alginic, mot
polysaccarit tu nhién dugc diéu ché tir rong mo
[1]. V& mait céu tric, alginat 12 mot co-polyme
mach thang clia cdc uronat: B-D-mannuuronat
(M) va o.-L-guluronat (G) qua 4 kiéu lién két 1-4
glycosit: diequatorial (MM), diaxial (GG),
equatorial-axial (MG), va axial-equatorial
(GM). Hai g6c uronat phan bd trong mach
alginat theo 3 loai khoi: poly-G (G-G-G-G),
poly-M (M-M-M-M) va khéi luan hop ctia poly-
G va poly-M (poly-GM, G-M-G-M) lién két
ngiu nhién trong chudi mach. Céu tric ctia mot
doan phan tr alginat dugc dua ra tai hinh 1. Tinh
chat cha alginat ngoai su phu thudc vao do dai
mach polyme (thé hién & khoi luong phan tir)
con phu thuoc vao thanh phan cdu tric cta phan
to alginat (ti s6 gilta axit mannuronic va
guluronic M/G, tin suat ctua cdc goc guluronat
va mannuronat) [2]. Nhiing nghién cttu gin day
cho thdy, cdc oligosacarit di€éu ché tir alginat

(oligoalginat) cé nhiing tinh chat qui nhu thic
ddy tang truéng vi khudn dudng ruodt
bifidobacteria, thiic ddy qud trinh ndy mam hat
giong va phat trién 1€, than, 14 cta cay [3], ¢
kha nang khang virut [4]. Tuy nhién hau hét cic
nghién ctu déu tap trung vao su phu thuoc cta
tinh chat cua alginat vao khoi luong phan tir va
viéc tao ra oligoalginat c6 khoi lugng phan ti
thich hgp. Trong khi d6, theo mot s6 nghién
cuu, axit alginic v6i cdu tric giau M hoadc giau
G s€ c6 nhiéu tinh chét khdc nhau nhu kha nang
tao gel, trao déi ion [2], kha nang khang virut
khéc nhau [3] [J nén c6 rat nhiéu ing dung khac
nhau trong cong nghiép thuc phdm, m§ phim,
duoc phdm, nong nghiép [2, 3] Vi vay viéc
nghién ctu diéu ché axit alginic v6i cau tric
thich hop c6 thé kiém sodt dugc sé& gép phan m&
ra nhing huéng tng dung méi clia sin phidm
nay. & cac bai bao truée [4 - 6], ching t6i da
dung phuong phap qui hoach héa thuc nghiém
dé dua ra qui trinh diéu ché natri alginat c¢6 khoi
luong phan tir mong muodn tir rong mo tinh Thira
Thién Hué. Trong bai viét nay, ching toi dé cap
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dén viéc diéu ché axit alginic giau cac hgp phan
axit mannuronic (MM), va axit guluronic (GG).
Dic trung cdc san phdm diéu ché duoc dugc
khdo st bang 'H-NMR, va XRD.
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Hinh 1: Cau tric phan t&r alginat: (a) cau tric
cdc monome, (b) cau hinh dang chubi

I - THUC NGHIEM

1. Nguyén liéu

Rong mo thu dugc & ven bién phia Bac deo
Hai Van vao thang 5/2004 1a khoang thoi gian
rong mo & day c6 ham luong va chat luong
alginat cao [7]. Rong sau khi thu hoach duoc
tron déu, rita nuGe ngot, phoi kho dudi dnh nang
mat troi, déng géi va bao quan noi kho rao.

Céc loai héa chat dugc dung gém NaOH,
HCI thudc loai tinh khiét phan tich (PA, TQ).

2. Phuong phap diéu ché

So d6 qui trinh diéu ché cac phan doan axit
alginic dua vao kha nang tao két tua dang gel
khéac nhau cta cac hop phan M va G & cic gid
tri pH khac nhau dugc dua ra trong hinh 2. Natri
alginat duoc di€u ché€ tir rong mo Thira Thién
Hu€ theo qui trinh da dugc dé cap truée [4, 6].
Can 5 g natri alginat (sau khi sdy dén khoi lugng
khong déi) cho vao 500 ml dung dich HCI 0,3
M, khuay déu. Pun cach thuy hén hop thu duoc
trong 4 - 5 gid & 100°C. Dé nguoi hén hop &
nhiét do phong. Loc, rira két tia duoc nudc loc 1
va két tua A. Hoa tan két tha A trong mot luong
dung dich NaOH 5 M dén pH = 7, pha loang
bang nudc cat dé duoc dung dich chia khoang
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Alginat diéu ché tir rong mo theo qui
trinh dua ra truéc day (5 g)

Dung dich HC1 0,3
M (500 ml)

v
Pun cich thuy hén hgp ¢ 100°C
4 -5 giv

Loc

v v

Két tha A Nudc loc 1

dd NaOH 5 M
v
Dung dich
Na- alginat 1%,
pH=7

dd HA 0,25 M

y

Hén hop ¢6
pH~ 2.4

Ly tam, sy 50 - 60°C
—»

dd H(10,25 M

v

Hon hop ¢6
pH~ 1,3

Alg-G

Ly tam, sdy 50 — 60°C
—»

Alg-M

v
Nudc loc

Hinh 2: So d6 quy trinh diéu ché céc phan doan
axit alginic

1% natri alginat. Dung dung dich HCI 0,25 M

diéu chinh pH dung dich dén pH ~ 2,4. Ly tam

hén hop, rira két tha nhiéu 1an bing nudc cit,

sdy kho & 50 - 60°C thu dugc nudc loc 2 va két

tua Alg-G. Thém dung dich HCI 0,25 M vao



phan nuéc loc 2 dén pH =~ 1,3. Ly tam hén hop
va rua, sdy két ta & 50 - 60°C thu dugc nudc loc
3 va két tha Alg-M.

3. Phan tich cac dac trung ciia cac san pham

Phé 'H-NMR dugc ghi bing may phé cong
hudng tir hat nhan hiéu Bruker, 500 MHz, nhiét
do 353 K, dung moi NaOD 1% trong D,O dé
xdc dinh cau tric chubi clia cdc san pham diéu
ché& duoc. Gian d6 nhiéu xa tia X (XRD) ctia cac
mau alginat ran dugc dung dé nghién ctu thanh
phén pha clia san phdm dugc ghi bing may D8
Advance, Brucker-Germany, diung tia bic xa
CuK, & ché do quét: ving quét 5 - 50° budc
nhdy géc 0,01°. Khoi luong phan tir cdc sin
pham alginat dugc tinh toan theo phuong trinh
Mark-Houwink, [n]=K.M", trong d6 [n] 1a do
nhét dac trung, K = 6,9x10° va o = 1,13 doi véi
alginat giau G; K = 7,3x10° va o = 0,92 doi véi
alginat giau M [8]. Viéc do d6 nhét duoc tién
hanh méi nong do ba 1an & cdc nong do khac

nhau bang cédch ghi thdi gian chdy cta cdc mau
natri alginat trong dung dich NaCl 0,1 M qua
nhét k€ Ubbelohde 0,8 mm dat trong may 6n
nhiét, nhiét do 25+0,2°C.

III - KET QUA VA THAO LUAN

1. Hiéu suat va phan tir lugng cua cac san
pham diéu ché

Béng 1 trinh bay hiéu suat va phan tlr luong
trung binh cua alginat giau M, giau G diéu ché
dugc tir rong mo ThiraThién Hué. Két qua cho
thdy hiéu sudt va phan tit lugng trung binh cta
alginat giau G cao hon alginat giau M. Diéu nay
c6 thé duogc ly giai dua trén co ché ciia phan tng
cdt mach alginat dugc dua ra & hinh 3. Do lién
két C-O-C glycosit giita cdc goc a-L-guluronat
bén ving hon so vGi gilta cic goc B-D-
manuronat [5] nén kha niangbi cit mach cta cdc
block GG 1a thap hon so v6i MM.

Hinh 3: Co ch€ phéan ting cat mach alginat trong moi trudng axit

Bang 1: Hiéu suat va phan ti lugng trung binh
cla alginat giau M, giau G

Sén phdm | Hiéu suat, % M . kDa
Alginat 77,75
Alg-M 6,9 14,863
Alg-G 29,0 22,177

2. Phé '"H-NMR

Céac nguyén tr hydro cua lién két C-H trong
g6c guluronat va mannuronat duoc ky hiéu lan
Alginat

Iuot 1a G1, G2, G3, G4, G5 va M1, M2, M3,
M4, M5 duoc chi ra & hinh 1. Phé '"H-NMR cia
alginat va cla cédc alginat giau M va alginat giau
G dua ra & hinh 4. Theo cdc két qua phan tich
ctia chiing t6i da dugc dua ra trong bai bao trudc
[9], cac pic dac trung cla cac proton C-H véi
céc do chuyén dich héa hoc twong tng dugc
trinh bay trong bang 2. Viéc xdc dinh ti 1& M/G
c6 thé dugc thuc hién dua theo ti 1¢ cudng do
céc pic tng vé6i cac proton M1 va Gl trong phd
'H-NMR, theo d6 alginat diéu ché& dugc tir rong
mo Thira Thién Hu€ chita nhiéu géc mannuronat
hon guluronat.
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Hinh 4: Pho '"H-NMR cla alginat, alginat giau M va alginat giau G

Bdng 2: Do chuyén dich héa hoc (ppm) clia cdc proton clia alginat

Goc axit H1 H2 H3 H4 H5
B-D-manuronat (M) 5,155 4,514 4,204 4,378 4,136
a-L-guluronat (G) 5,548 4,394 4,514 4,611 4,939

Trong phé 'H-NMR cua alginat giau G (ki
hiéu Alg-G), cdc pic c¢6 do dich chuyén héa hoc
5,155 ppm; 4,20 ppm; 4,14 ppm lan luot Gng véi
proton M1, M3, M5 gan nhu bién mat, chiing to
trong san pham alginat giau G diéu ché duogc
hau nhu khong hoac chita rét it gdc mannuronat.
Nguoc lai trong phé cia alginat giau M (Alg-
M), céc pic ¢6 do dich chuyén héa hoc 5,548
ppm; 4,939 ppm; 4,611 ppm lan lugt ting vé6i cac
proton G1, G5 va G4 gan nhu bién mét, chiing
t6 trong san phdm alginat giau M diéu ché duoc
hau nhu khong hodc chita rat it gdc guluronat.
Nhu vay dua vao két qua phan tich phé 'H-
NMR c6 thé néi, cdc san pham alginat giau M
va alginat giau G chiing toi diéu ché€ dugc kha
thuén nhat vé thanh phan monome.

3. Gian do nhiéu xa tia X

Gian d6 nhiéu xa tia X cua alginat, alginat

intensity - cps
1

giau M (Alg-M) va alginat giau G (Alg-G) duoc
trinh bay & hinh 5. Alginat nhu 1a mot hon hop
M va G nhu da duoc xac nhan tir pho '"H-NMR.
Céc pic nhiéu xa cua né & dang tu ching to
alginat thu duoc c6 céu tric tinh thé kém va c6
khuynh huéng vé dinh hinh. Nguoc lai cac pic
nhiéu xa ctua cdc mau Alg-M va Alg-G hep
ching té chiing c6 do két tinh cao. Theo két qua
tit phé 'H-NMR, cic miu Alg-M va Alg-G gin
nhu chi chita c4c block-M va cic block-G, do d6
nhiéu xa tia X ctia Alg-M va Alg-G chinh la cic
nhiéu xa dic trung ctia block M va G tuong tng.
Tir két qua phan tich céc pic phan xa tia X dac
trung clia cdc san phidm c6 thé qui két cac goc
phan xa 13,60% 16,84% 22,57% 29,2 34,01° 1a
dac trung cho cdc block M. Cic géc 15,67%
23,65" 1a dac trung cho cédc block G. Két qua
ndy c6 thé déng gép thém dit lieu cho JCPDS
von khong ¢6 doi véi alginat.

Alginat
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Hinh 5: XRD cua alginat , Alg-G va Alg-M
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Gia thiét rang trong alginat mic do két tinh cla cdc block nhu nhau, ham lugng cua céc
block M va G ti 1& véi dién tich pic 13,6° d6i v6i M va 15,67° d6i v6i G. Tir gia thiét mic do két tinh
nhu nhau nén do rong ban phé nhu nhau, vi thé ti 1& cudng do clia pic & 13,6° va pic & 15,67° chinh
la ti 1é cua M/G. So sanh két qua nay véi két qua xdc dinh theo ti 1¢ dién tich cac pic M1, G1 trong
phd 'H-NMR va "C-NMR dugc dua ra & hinh 6 va hinh 7 [9], két qua dugc trinh bay trong bang 3.

M1

| M3
Ins
I

T T T o
105 100 ppm

Hinh 6: Phd “C-NMR viing anome ciia alginat

Bdng 3: So sanh két qua xdc dinh ti 1¢ M/G bang
XRD, '"H-NMR va “C-NMR

Ti 16 Phuong phép xac dinh
He XRD TH-NMR | "C-NMR
M/G 1,036 1,05 1,16

Cic két qua tinh dugc bang phuong phép
XRD tuong d6i gin vGi két qua tinh béang
phuong phap phé 'H-NMR dugc xem 1a rat tin
cay trong phan tich dinh lugng va tuong d6i xa
so v6i két qua tinh bang phuong phdp pho "“C-
NMR dugc xem la cé do chinh xac kém hon do
ham lugng déng vi °C trong tu nhién tuong d6i
thap (1%), cho thay c6 thé sit dung XRD dé xac
dinh ti 1¢é M/G. Mac du chua dugc kiém ching
nhiéu 1an bang thuc nghiém nhung phuong phap
ndy mé ra kha niang c6 thé xac dinh ti 1¢ ham
Iuong M va G (M/G) don gian hon phuong phap
cong huong tir khong luon san cé trong phong
thi nghiém.

IV - KET LUAN
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Hinh 7: Phé '"H-NMR cua alginat

Lan dau tién diéu ché duoc cdc phan doan
alginat giau M, giau G tir alginat tich tir rong
mo Thira Thién Hu€ bang phuong phdp diéu
chinh pH dé két tha phan doan. Cdc san phim
diéu ch€ dugc duoc khao sat bang phuong phap
do do nhét, phé 'H-NMR, phép nhiéu xa tia X.
K&t qua cho thay cdc san pham diéu ché duoc la
khd thuan nhat vé thanh phan monome, hiéu
suat va phan tr lugng trung binh cua alginat
giau G cao hon so véi alginat giau M. Hy vong
rang cac két qua nay s€ md ra mot hudng tng
dung mé&i cho alginat tir rong mo.

Qud trinh khao sit cdc dac trung cua san
phdm bang nhiéu xa tia X cling m& ra viéc c6
thé 4p dung phuong phap XRD nay dé xéc dinh
ti 16 M/G, mot chi s6 quan trong gidp cho viéc
stt dung mot cdch hop 1y cac san pham alginat.
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