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CHIET XUAT ALGINATE TU RONG NAU (SARGASSUM POLICYSTUM)
BANG MQT SO PHUONG PHAP KHAC NHAU

LE BDUC GIANG', LE TH| THUY™

TOM TAT

Sodium alginate dwoc chiét xudt va tinh ché tir rong nau (Sargassum policystum) thu
hai ¢ viing bién Thanh Héa theo 6 phirong phdp khac nhau. Két qud so sanh cho thay hiéu
suat chiét xudt tét nhdt véi phwong phdp sir dung CaClL/EDTA. Cdu tric héa hoc cua
sodium alginate da duwoc xac dinh bang phé hong ngoai (FTIR) va phé céng huong tir hat
nhan (*H- va **C-NMR). B¢ bén nhiét cua sodium alginate duwoc khdo st bang phuwong
phap phan tich nhiét trong lwong (TGA). Két qua cho thdy sw phan huiy cia sodium
alginate xay ra trong khodng nhiér do tir 200550 °C.

Tirkhoa: sodium alginate, rong nau, Sargassum policystum, chiét xuat alginate.

ABSTRACT

Extraction of alginate from brown seaweeds (Sargassum polycystum)
by different methods

Sodium alginate was extracted by six different methods from brown seaweeds
(Sargassum polycystum) that were collected from Thanh Hoa seacoast. The comparison of
the yield of extraction obtained from the six processes showed that the extraction using
CaCIl,/EDTA was the best result. The chemical structure of sodium alginate was
determined by FTIR and ‘H- and *C-NMR spectroscopic analysis. The thermal stability
was investigated by thermal gravimetric analysis (TGA). The results showed that the
decomposition of the sample took place in the temperature range of 200-550 °C.

Keywords: sodium alginate, brown seaweeds, Sargassum polycystum, extraction of
alginate.

1.  Mé dau

Alginate 1a mot copolimer khi duoc cau tao tir cac gbc B-D-mannuronate va o-L-
guluronate bang lién két 1,4 glucoside. Alginate c6 kha nang phan huy sinh hoc va
hoan toan an toan trong cac thtir nghiém trén nguoi ciing nhu dong vat. Mat khac,
sodium alginate la polimer tan trong nudc tao dung dich ¢6 d6 nhét cao va co kha nang
tao gel véi cac cation cua kim loai hoa tri 2 nhu Ca®*, do dé, alginate dwoc wng dung
rong rai trong nhiéu linh virc khac nhau nhu cong nghiép dét nhuém, thuc pham, duoc
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pham [3,4]. Sodium alginate duoc st dung lam hop chét chira tri cho ngudi bi nhidm
phong xa, lam tang hiéu qua khang sinh caa penicillin vi sodium alginate gidp cho
penicillin ton tai lau hon trong mau. Trong cong nghé bao ché thudc, alginate dugc sir
dung 1am chat 6n dinh, nhii trong hoa hay chét tao diac cho dung dich, 1am vé boc
thudc...[6,7]

Rong nau 1a mot trong 3 loai rong bién (rong luc, rong nau va rong do) phan bd
nhiéu ¢ Viét Nam va c6 gia tri kinh té cao. Rong nau chira cac thanh phan c6 gia tri cao
vé miat dinh dudng ciing nhu duoc liéu bao gom amino acid, acid béo nhiéu ndi doi,
vitamin va khoéng chét, poliphenol, cac hop chat chta iodine, laminarane, fucoidane,
alginate...[5]. C6 nhiéu phuong phap chiét xuét va tinh ché alginate tir nhiéu loai rong
nau d& duoc cdng bd [1,2,4]; tuy nhién, chwa c6 cong trinh no nghién ctu chiét xuat
alginate tir loai Sargassum policystum & Viét Nam. Thong thuong viéc chiét xuat va
tinh ché alginate dua trén co s& chuyén hoa tir dang tan trong thanh té bao thanh mudi
sodium tan trong nuéc; trong dé, phd bién nhat 1a cac phuong phép st dung dung dich
HCI, ethanol va H,SO, [1,2]. Trong cong trinh nay ching t6i d4 chiét xuat va tinh ché
alginate tr rong ndu (Sargassum policystum) theo 6 phuong phap: st dung CaCl,,
CaCl,/EDTA, dung dich HCI, dung dich HCI/EDTA, dung dich H,SO, va dung dich
H,SOLEDTA.

2. Phwong phap nghién ciru va thuc nghiém
2.1. Nguyén ligu va hoa chdt
Rong nau (Sargassum policystum) dugc thu héi tai ving bién SAm Son, Thanh Hoa.
Dung dich CaCl, 2%, dung dich HCHO 40%, dung dich Na,CO; 1 M, dung dich
HCI 0,1 N, dung dich H,SO, 1%, tinh thé EDTA, dung dich NaOH, ethanol, acetone.
2.2. Chiét xudt va tinh ché alginate ti rong nau
Mau tuoi sau khi 14y vé duoc rira sach, phoi khé va nghién nho cho vao bao
poliethylene (PE), g6i kin va bao quan trong ta lanh.

Mbi loai thi nghiém duge thuc hanh trén 2,0 g rong nau (Mau dugc ki higu Mp).
Mau dugce ngdm trong dung dich HCHO 40% trong 2 gid roi rira sach bang nudc cat.
Sau d6, mau duoc xir |i theo mot trong cac phuong phép sau:

+ Phuong phap sur dung CacCl,

Thém dung dich CaCl, 2% vao mau Mo, ngam tiép trong 24 gid. Mau duoc rira 3
lan bang nudc cat. Sau d6 ngdm mau 48 gio trong dung dich Na,CO; 1 M. Loc va lay
dich loc, cho két tua trong ethanol. Két tua duge tach ra béng cach li tdm, rira nhiéu lan
bang nudc cit va siy kho & 60 °C trong ta siy chan khong dén khéi luong khong doi.

+ Phuwong phap su dung CaCl,/EDTA

Thém dung dich CaCl, 2% vao mau My, ngam tiép trong 24 gid. Mau duoc rira 3
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lan bang nudce cét. Sau d6 ngdm trong dung dich Na,CO5 1 M, thém tiép 0,5 gam EDTA
(diéu chinh pH = 11) trong 48 gio. Loc va lay dich loc, cho két tua trong ethanol. Két
tia duoc tach ra bang cach li tam, rira nhiéu 1an bang nudc cat va say kho ¢ 60 °C trong
td sdy chan khong dén khéi lugng khong doi.

+ Phuwong phap su dung HCI

Thém dung dich HC1 0,1 N vao mau M, ngam tiép trong 24 gio. Rira sach bang
nude cat. Sau do ngadm mau 48 gio trong dung dich Na,CO; 1 M. Loc va Iéy dich loc,
cho két tia trong ethanol. Két tiia dugc tach ra bang cach li tdm, rira nhiéu lan bang
nude cat va siy kho & 60 °C trong tu siy chan khong dén khéi luong khong doi.

+ Phuong phap su dung HCI/EDTA

Thém dung dich HC1 0,1 N vao mau M,, ngam tiép trong 24 gio. Rira sach bang
nude cat. Sau do ngam mau trong dung dich Na,CO; 1 M, thém tiép 0,5 gam EDTA
(diéu chinh pH = 11) trong 48 gio. Loc va lay dich loc, cho két tua trong ethanol. Két
tia duoc tach ra bang cach li tam, rira nhiéu 1an bang nudc cat va say kho ¢ 60 °C trong
td sdy chan khong dén khéi lugng khong doi.

+ Phuong phap su dung H,SO,

Thém dung dich H,SO, 1% vao mau M,, ngam tiép trong 24 gio. Rira sach bang
nude cat. Sau d6 ngdm mau trong dung dich Na,CO; 1 M trong 48 gio. Loc va lay dich
loc, cho két tia trong ethanol. Két tila dugc tach ra bang cach li tm, rira nhiéu 1an bang
nude cat va siy kho & 60°C trong ti siy chan khong dén khéi luong khong doi.

+ Phuong phap su dung H,SO,/EDTA

Thém dung dich H,SO, 1% vao mau M,, ngam tiép trong 24 gio. Rira sach bang
nude cat. Sau do ngam mau trong dung dich Na,CO; 1 M, thém tiép 0,5 gam EDTA
(diéu chinh pH = 11) trong 48 gio. Loc va lay dich loc, cho két tua trong ethanol. Két
tia duoc tach ra bang cach li tam, rira nhiéu 1an bang nudc cat va say khé ¢ 60 °C trong
td sdy chan khong dén khéi lugng khong doi.

Tinh ché sodium alginate: Thém ethanol vao dung dich sodium alginate vira thu
duogc véi ti 16 1:1 (v:v), khudy déu. Tach phan khong tan va chiét bang ki thuat Soxhlet
VvGi acetone trong 48 gio. San pham duoc siy kho trong ti sdy chan khong dén khoi
luong khong doi.

Hiéu suit chiét xuét alginate dugc xac dinh theo cong thirc sau:

=M %100 %
mO

Trong dé: m la khdi lwong sodium alginate thu dugc;
Mo 12 khéi lrgng rong khé ban dau ( me= 2,0 g).
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2.3. Phwong phdp khdo sét cdu tric hoa hoc va dg bén nhigt

Phé hong ngoai duoc do trén may Shimadzu Irprestige-21 (Nhat Ban) bang phwong
phép ép vién KBr tai Khoa Hoa hoc, Truong Pai hoc Su pham Ha Noi.

Phé cong huong tur hat nhan 'H- va BC-NMR duoc do trong dung moi D,O trén
may ADVANCE 125 MHz va ADVANCE 500 MHz (Bruker, Btrc) tai Vién Hoa hoc,
Vién Han lam Khoa hoc va Cong nghé Viét Nam.

Do bén nhiét cua sodium alginate dwoc khao sat bang phuong phép phan tich
nhiét trong luong (TGA) trén may Shimazdu DTG 60H (Nhat Ban) tai Khoa Héa hoc,
Truong Pai hoc Su pham Ha Noi.

3. Két qua nghién ciru va thao luan
3.1. So sanh higu sudt ciia cdc phwong phdp chiét xudt

Hiéu suit chiét xut alginate tir rong nau duoc thu hai & ving bién Thanh Hoéa
theo 6 phuong phap khac nhau dugc thé hién trén Hinh 1. Két qua cho rang hiéu suét
dat gia tri cao hon & cac phuong phap phap sir dung CaCl, va dat gia tri thap hon & cac
phuong phap st dung acid. Hiéu suat chiét xudt dao dong tir khoang 12—19% ddi voi
cac phuong phéap acid va khoang 30-36% dbi voi phuong phap CaCl,. Két qua ndy cao
hon 5,8% so v6i két qua nghién ciru chiét xuat alginate tir lodi Sargassum sp. cua Ali
Mohammad Latifi va cong su [1].

Hiéu suat chiét xuat alginate
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Hinh 1. Hiéu sudt chiét sudt alginate theo 6 phirong phdp khéc nhau
Céc phuong phap st dung acid c6 hiéu suét thap hon vi khi st dung acid thi qua
trinh khir khoang Ca®*, Mg nhanh va hiéu qua hon. Tuy nhién, qué trinh khir khoang
dé lam v& thanh té bao cua rong nau, hé qua la mot luong alginic acid bi chuyén ra
ngoai va hao hut trong qué trinh rira. Mat khac, khi st dung CaCl, thi kha nang khu
khoéng nhe nhang hon va bao vé keo rong t6t hon.
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Ngoai ra, trong cac phuong phap sir dung thém EDTA, hiéu suit ting khoang tir
4-5%. Trong ca 3 phuong phap, EDTA déu cho hiéu suét chiét xuit cao hon so voi
phuong phap khong str dung EDTA (phuong phap CaCl, cao hon 5,46%, phuong phap
HCI cao hon 4,19% va phuong phap H,SO, cao hon 4,91%). Su ting vé hiéu suit khi
str dung thém EDTA c6 thé vi EDTA ¢6 kha ning tao phirc vdi cac ion Ca®", Mg?, lam
giam luong mudi Ca®* va Mg?" tao thanh trong qua trinh tach chiét, ting kha ning khir
khoang, tir 6 ting kha ning tao mudi sodium alginate.

3.2. Khdo sdt cdu triic héa hoc ciia alginate

Pho FTIR cta sodium alginate (Hinh 2) cho thay, cac dinh ddc trung ctia alginate
XUt hién tai 3475 cm™; 1612 cm™ va 1423 cm™, tuong tng véi dao dong cta cac ndi
hoa tri (O—H), carbonyl (C=0) va carboxylate (COO"). Mot trong cac dinh dac trung
Xuat hién trong ving 1029-1091cm™ la ciia nhom chirc ether C—O-C trong lién két
glucoside.

0.06—

Abs i ; NaA-s
0.05 '

RE LA
161 2:4%.

0.04]

0.03

0.02

— 10388

0.01

0 (B s e B e s e o R e B T
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400
l/'em

Comment,

Hinh 2. Phé FTIR ciia sodium alginate chiét xudt tir rong nau

Phé 'H-NMR cua sodium alginate (Hinh 3) cho thiy cac tin hiéu cong huong &
84 5,52 va 5,14 lan luot 1a caa proron & C-1 cua don vi guluronate (H-1-G) va
mannuronate (H-1-M); tin hiéu cong huéng & 8y 4,93 va 4,20 tuong tmg 1an lugt véi
proton ¢ C-5 cua don vi guluronate (H-5-G) va mannuronate (H5-M). Trong khi H-5
cua cac don vi guluronate trong khdi GG (H-5-GG) cho tin hiéu cong huong ¢ 8 4,37
va cc tin hiéu cong hudng ¢ oy 4,45 va 4,68 la cua H-1 cta don vi mannuronate va H-
5 cia don vi guluronate trong cac don vi thudc khdéi GM (H-1-M+ H-5-GM). Két qua
nay hoan toan phi hop vai cong trinh da dugc cong bé [1,2].
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Hinh 3. Phé *H- va *C-NMR ciia sodium alginate chiét xudt tir rong néu

Phd *C-NMR cua sodiumi alginate (Hinh 3) cho céc tin hiéu cong hudng & 8¢
175,7 va ¢ khoang 100-102 lan luot 12 caa Cq (nhdm carboxylate) va C,. Con tin hiéu
Céng hué‘ng 4 SC 76-81 la cua C4 va C5, va o SC 65-73 la cua C2 va C3.
3.3. Khdo sdt dé bén nhiét

Gian dd TGA cua sodium alginate (Hinh 4) cho thay trong viing nhiét d6 khao sét
c6 xay ra 3 qua trinh giam khi luong lién tiép nhau trong cac khoang 100-200 °C,
200-550 °C va 550-650 °C twong (ng véi do giam khdi luong lan luot 1a 12,35%;
49,25% va 16,84%.
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Hinh 4. Gidn do TGA cua sodiumi alginate

Trong khoang tir 100-200 °C xay ra qua trinh giam nhe vé khéi luong kém theo
qua trinh thu nhiét & 115 °C c6 thé do qué trinh mat nudc co trong mau voi toe do
0,00258 mg/giay. Trong khoang tir 200-550 °C xay ra qua trinh giam manh vé khéi
luong kém theo qué trinh téa nhiét nhiét 46 261,7 °C véi téc d6 0,018710 mg/gidy, day
la giai doan phan huy sodium alginate. Khoang tir 550—650 °C ciing 1a qué trinh giam
khoi luong vai ti 1€ hut khoi lugng khoang 16,84%. Giai doan nay ciing la giai doan
alginate bi phan hay nhanh nhét, véi téc do phan hay 1a 0,006701 mg/gidy ¢ 599,8 °C.
4.  Kétluan

P4 tién hanh thir nghiém quy trinh chiét xuat va tinh ché sodium alginate tir rong
nau (Sargassum policystum) thu hai ¢ viing bién Thanh Hoa theo 6 phuong phap khac
nhau. Két qua cho thdy phuong phap sir dung CaCl,/EDTA 1a phuong phap c6 hiéu suat
chiét xuét cao nhat (35,87%) va cao hon khoang 5,8% so véi két qua nghién ctru chiét
Xuét alginate tir lodi Sargassum sp. caa Ali Mohammad Latifi va cong su [1]. Cau trdc
hoa hoc cua sodium alginate d4 dugc x4c dinh bang phd hong ngoai (FTIR) va phé cong
huéng tir hat nhan (*H- va **C-NMR). Bo bén nhiét cua sodium alginate dugc khao sat
bang phuong phap phan tich nhiét trong lvong (TGA). Két qua cho thay sy phan huy caa
sodium alginate xay ra trong khoang nhiét d6 200-550 °C.
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