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CHIET XUAT ALGINATE TU RONG BIEN TROI DAT
VA UNG DUNG TAO HAT CAM MAU SINH HQC

Nguyén Pirc Toan', Nguyén Thanh Dwong?*
'Cyc Bién va Hai dao Viét Nam
2Vién Khoa hoc vat liéu - Vién Han 1am Khoa hoc va Cong nghé Viét Nam
Tém tit
Hién twong rong bién tréi dat ngay cang gia ting tai cdc ving ven bién Viét Nam,
gdy anh huéng tiéu cye dén méi truong sinh thdi va hoat dong kinh té dia phwong.
Viéc tdn dung nguon rong bién nay dé tao ra cdc san pham cé gia tri gia tiang la hieong
tiép cdn bén vieng nham gidi quyét van dé moi truong va phdt trién kinh té tuan hoan.
Nghién citu nay tdp trung vao quy trinh phdn ldp alginate tir rong bién tréi dat thu
thdp tai viing bién Quang Ninh va iing dung alginate thu dicgc trong ché tao hat cam
mau sinh hoc. Rong bién sau khi dwoc lam sach va loai bo tap chat dwoc chiét alginate
bang dung dich Na:COs, tiép theo la tinh ché qua két tia ethanol va sy khé. Két qua
cho thdy hiéu sudt thu hoi alginate dat khodng 36,2 % so vdi khoi lwong rong kho.
Phan tich phé FTIR xdc nhdn sy hién dién cua cac nhom chirc dac trung cua alginate
(O-H, COO, C-O-C), phit hop véi cdu tric ciia alginate thwong mai. Alginate dwoc sir
dung dé ché tao hat cam mdu thong qua qud trinh tao gel va dong chéo véi ion Ca?.
Thir nghiém in vitro trong mé hinh mdu dong vit cho thdy cdc hat cam mdu ¢ khd
ndng tao gel sau 45 + 5 gidy khi tiép xiic véi dich mdu, dong thoi khéng gay doc tinh
1é bao theo thir nghiém MTT trén dong té bao fibroblast. Nhitng két qua nay cho thdy
alginate tir rong bién tréi dat cé tiém ndng lam vdt liéu y sinh an todn v gép phan xir
Iy phu pham gdy 6 nhiém ven bién.
Tw khoa: Alginat; Rong bién; Vién cdm madau; Vat liéu y sinh; Chiét tach
polysaccharide.
Abstract

Isolation of alginate from drifting Seaweed and its application in the preparation
of bioactive hemostatic beads

The increasing accumulation of drifting seaweed along Vietnam's coastal regions
poses significant environmental and economic challenges. Utilizing this abundant
biomass to produce high-value products represents a sustainable approach to
environmental management and circular economy development. This study focuses on
the isolation of alginate from drifting seaweed (Sargassum) collected from the coastal
area of Quang Ninh, and its application in the preparation of bioactive hemostatic
beads. After cleaning and removing impurities, the seaweed was extracted with
sodium carbonate solution, followed by ethanol precipitation and drying. The alginate
vield reached approximately 36,2 % relative to the dry seaweed mass. FTIR analysis
confirmed the presence of characteristic alginate functional groups (O-H, COQO,
C-0O-C), consistent with commercial alginate. The extracted alginate was used to
fabricate hemostatic beads via gelation and cross-linking with Ca** ions. In vitro tests
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in animal blood models showed that the hemostatic particles were able to form gel
after 45 + 5 seconds when in contact with blood fluid, with no cytotoxicity observed in
MTT assays on fibroblast cell lines. These findings indicate that alginate from drifting
seaweed has potential as a safe biomedical material and contributes to the treatment

of coastal waste.

Keywords: Alginate; Seaweed; Hemostatic beads; Biomedical materials;

Polysaccharide extraction.
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1. Giéi thiéu

Hién tuong rong bién tréi dat vao
bo bién dang tré thanh mot vin dé moi
truong nghiém trong tai nhiéu khu vuc
ven bién Viét Nam, dic biét 1a céc tinh
Nam Trung B¢ va Tay Nam B¢. Trong
do, loai rong nau Sargassum polycystum
phat trién manh mé& vao mua He, bi song
danh dat vao bo v6i khéi lugng 16n, gy
ra tinh trang 6 nhiém do phan huy sinh
hoc va phat sinh khi doc nhu H.S va NH3s
[1]. Theo théng ké cia UBND huyén Phu
Qudc, vao mua rong bién (thang 6 - 9 hang
nam), luong rong tréi dat vao cac bii bién
phia DPong dao cé thé 1én téi 50 - 70 tin
mdi ngdy, kéo dai trong nhiéu tuan lién.
Tinh trang nay khong chi anh huong dén
canh quan du lich ma con de doa sinh thai
bién do 1am giam oxy hoa tan, gy chét ca
va cac sinh vat ddy. Mac du hién nay mat
sO dia phuong di ap dung cic bién phap
nhu thu gom co gidi va chén lap hoic u
phan vi sinh, song c4c phuong 4n nay van
tdn tai nhiéu bat cap vé chi phi, hi¢u qua
xtr ly mui va khong tan dung duoc gid tri
sinh hoc cao cta rong.

Trong khi d6, rong nau Sargassum
polycystum lai 12 mot ngudn nguyén
lidu giau hop chat sinh hoc, dac biét 1a
alginate - mot polysaccharide c6 kha nang
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tao gel, twong thich sinh hoc va da duoc
ung dung rong rdi trong linh vyc y sinh
va cong nghiép thuc pham [2]. Alginate
chiém téi 20 - 30 % trong luong kho
clia rong ndu, tuy theo loai va diéu kién
sinh trudng. Nghién ctru cua Thuat et al.,
(2021) da xac dinh ham lugng axit uronic
- thanh phan ciu tao chinh cua alginate
- dat 176,22 mg/g trong rong Sargassum
polycystum tai ving bién Khanh Hoa,
dong thoi khiang dinh kha ning chiét tach
hiéu qua bang phuong phap CaCl> két
hop Na>COs véi hiéu suat trén 30 % va do
nhét san pham cao, pht hop cho tmg dung
tao hydrogel sinh hoc [1].

Bén canh d6, maAt mau cép tinh la
mdt trong nhiing nguyén nhan gy tu
vong hang dau trong cac ca phiu thuat, tai
nan va chién truong. Nhu cau st dung céc
san pham cam mau hiéu qua, an toan va
dé sir dung ngay cang ting. Theo bdo cdo
thi truong cua Meditech Insights (2022),
quy md thi truong toan cau dbi véi vat
liéu cAm mau (hemostats) dat 2,3 ty USD
nam 2020 va dy bdo tang 1én 2,7 ty USD
vao nam 2026, véi téc do tang truong
kép khoang 6,1 %/nam [3]. Trong s do,
cac san pham c6 ngudn gde tu nhién nhu
alginate, chitosan va gelatin ngay cang
duoc wu tién do do an toan sinh hoc va
kha ndng phéan huy sinh hoc cao [4].
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Trude nhu cau thyc tién va tiém nang
sinh hoc cao, viée chiét tach alginate tur
rong bién troi dat khong chi gop phan
giam 6 nhiém moi trudng ma con tao
ra san pham gia tri cao. PBiac biét, Ging
dung alginate ché tao vién cAm méau mo
ra huéng di trién vong cho y hoc cong
dong trong bdi canh Viét Nam con phu
thuoc nhap khau. Do d6, nghién ctru nay
xdy dung quy trinh chiét tach alginate tir
Sargassum polycystum tréi dat, img dung
vao san xudt vién cam mau hydrogel,
dong thoi dédnh gia hidu qua cAm méu va
doc tinh té bao nhdm hudng téi mé hinh
xt ly chét thai thanh san phdm y sinh than
thién va hitu ich.

2. Nguyén vat liéu va phwong phap

2.1. Nguyén vt li¢u

Rong bién Sargassum polycystum
dugc thu thap tai bd bién Phu Qudc, tinh
Kién Giang (Viét Nam) trong mua rong
troi dat tu nhién (thang 6 - 7/2024). Rong
duoc lua chon dua trén mic do tuoi,
khong bi nhiém médc hodc muc nét, sau d6
duoc rira sach nhiéu 1an béng nude bién
va nudce cat dé loai bo cat, tap chét, sinh
vat bam dinh. Mau dugc phoi khé & nhiét
d6 phong trong bong ram dén khi dat do
am dudi 10 %, sau d6 nghién nho dén
kich thudc 0,5 - 1 mm va bao quan ¢ 4 °C
trong tai hit am.

Bing 1. Mt sé dic diém ciia nguyén lig?u
tho Sargassum polycystum tic Phu Quoc

Thong s6 Ham luwgng (%)
D am ban dau 82,4+23
Do 4m sau phoi kho 8,7+0,5
Ham lugng tro 24,2+0,6
Ham lugng protein thd 48+03
Ham lugng lipid 0,7+0,1
Ham lugng carbohydrate 56,3+ 1,2
Ham lugng alginate thd 254+1.8

Nghién ciru

Céac hoa chét sir dung trong nghién
ctru bao gom: Canxi clorua (CaClz), natri
carbonat (Na:COs), ethanol tuyét doi,
formaldehyde 40 %, acetone, tat ca déu
dat cép tinh khiét phan tich (analytical
grade), duoc cung cap boi Merck (Pirc).
Dung dich phosphate buffered saline
(PBS), moi trudng nudi cdy té bao
DMEM, huyét thanh FBS va thudc thir
MTT duogc str dung cho cac thtr nghiém
sinh hoc (Sigma-Aldrich, My).

2.2. Phwong phdp nghién cviru
Quy

Sargassum polycystum tir Phii Quéc, rira
sach bf?lng nude bién va nude cét, lam
kho dén d6 am dudi 10 %, nghién thanh
hat kich thudce 0,5 - 1 mm va bao quan &
4 °C. Rong bién kho sau d6 duoc ngam
trong dung dich formaldehyde 0,1 %
(w/v) tai nhiét d6 phong trong 24 gid dé
loai bo polyphenol va tap chit hitu co.
Tiép theo, mau duoc rira bang nude cat
dén pH trung tinh, sau d6 ngdm trong
dung dich CaClz 2 % (w/v) ¢ 40 °C trong
24 gity dé chuyén ddi alginate thanh dang
alginate canxi khong tan. Can dugc loc
va ngadm trong dung dich Na.COs 1M &
60 °C trong 48 giod dé chuyén thanh
alginate natri tan. Chiét xuat duge loc
qua vai min, két tia bang ethanol (ty 18
1:2 w/v) va két tila alginate dugc rira bang
acetone, lam khé ¢ 50 °C trong 24 gio.
Hiéu suit chiét duoc tinh theo phén tram
khéi luong kho alginate thu duoc so véi
rong bién ban dau.

Phdn tich ddc tinh alginate: Pho hong
ngoai bién d6i Fourier (FTIR) dugc thuc
hién trén thiét bi IRTracer-100 (Shimadzu,
Nhat Ban) trong viing 4000 - 400 cm™' dé
xac dinh nhom chue dac trung. Dung dich
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alginate 2 % (w/v) dugc do d6 nhét bang
may do Brookfield DV2T ¢ 25 °C, tc do
quay 60 rpm.

Tong hop hat alginate: Dung dich
alginate natri 2 % (w/v) dugc chuan bj
va nho giot vao dung dich CaCl: 2 %
(w/v) véi toe d6 khoang 1 giot/gidy. Vién
alginate hinh thanh gel trong 30 phut thong
qua trao ddi ion, sau d6 dugc thu gom va
rira bang nude cat. Cac hat alginate duoc
phan tich hinh thai bang kinh hién vi dién
tor quét (SEM) trén thiét bj JSM-IT100
(JEOL, Nhat Ban).

Kha ning hép thu dich mé duge xac
dinh bang cach can khoi luong hat kho
(Wo), sau do ngam trong PBS 37 °C trong
2 gio, lau kho bang gidy tham va can khoi
luong uSt (Wi). Do hap thu duoc tinh
theo cong thtrc:

Q = (Wl - Wo)/Wo

Thoi gian tao gel: Mau vién alginate
khé duoc dat 1én bé mat 100 L mau dugce
nhd trén lam kinh sach va gitt & nhiét do
phong (25 °C). Thoi gian bit dau phan
g gel héa va thoi diém hinh thanh gel
hoan chinh dugc ghi lai bang dong hd
bam gio.

% Transmittance

Doc tinh té bao in vitro: Dong té bao
human dermal fibroblast (HDF) dugc nudi
trong méi truong DMEM bé sung 10 %
FBS. Hat alginate v6 trung dugc ngam
trong moi truong nudi cdy 24 gio dé thu
dich chiét. Sau do, té bao dugce u voi dich
chiét trong 48 gio, tiép theo thuc hién thir
nghiém MTT (0,5 mg/mL trong PBS)
trong 4 gid. Mau sac formazan dugc do
tai budc song 570 nm. Ty 18 séng té bao
>70 % dugc xem 1a khong gay doc té bao
theo ISO 10993-5 [7].

3. Két qua va thio luin
3.1. Chiét xudt alginate

Alginate da dugc chiét xuét tir rong
bién troi dat Sargassum polycystum bang
quy trinh st dung CaClz va Na.COs, dat
hiéu suét trung binh 36,2 % so v&i khoi
luong kho ban dau. Day 1a mic hiéu suat
cao so v6i nhiéu nghién ctru di cong bo,
vi du nhu Yudiati et al., chi thu duoc 5,75
- 30,17 % khi chiét tir ciing loai rong nay
[2]. Phén tich FTIR cho thay su hién dién
cua cac dinh dac trung tai 3445 cm™ (dao
dong O-H), 1610 cm™ va 1415 cm™ (dao
dong COO"), va 1160 cm™ (dao dong C -
O - C), xac nhan day 14 ciu tric alginate
dién hinh [2].

Alginate san phim

Alginate thwong mai

4000 3500 3000 2500

2000 1500 1000 500

Wavenumber (cm-1)

Hinh 1: Pho FTIR ciia alginate chiét xudt tiv Sargassum polycystum va thwong mai

76

Tap chi Khoa hoc Tai nguyén va Moi truong - S6 56 - nam 2025



3.2. Tinh chit ciia alginate

Bén canh do6, do nhdt cua dung dich
alginate dugc do la 860 + 25 mPa's ¢
nong d6 2 % (w/v), cao hon déng ké so
voi alginate tu Padina gymnospora (2,92
- 3,05 mPa-s). P9 nhdt cao cho thiy cdu
tric phan tir chudi dai, gitip ting kha ning
tao gel nhanh va bén vimg khi gip ion
Ca?* - yéu td quan trong trong tng dung
cAm mau [4].

Bing 2. Dic diém alginate chiét xudt tir

Sargassum polycystum
Thong s6 Gia tri

Higu sudt chiét xuat 362+1,5%
D9 nhdt (dung dich 2 % w/v) | 860 £ 25 mPa-s
Khéi lugng phan tur 78,6 £ 3,2 kDa
Ty I¢ M/G 0,68 + 0,04
D tinh khiét 92,5+ 1,8%
bJ hoa tan trong nudc 224+ 1,2 mg/mL

A B

o

Ty |¢ sdng té bao (%)

60

100 4

Nghién ciru

Cac gia tri duoc biéu thi dudi dang
trung binh + do léch chuin (n = 3).
Alginate dwoc chiét xudt bang phirong
phdap CaCl:/Na:COs nhw mo ta trong
phdn phirong phdp.

Hat alginate dugc tong hop bing
phuong phap nho giot dung dich alginate
vao dung dich CaClz 2 % (w/v), hinh thanh
gel tirc thi nho trao d6i ion [8]. Quan sat
qua kinh hién vi dién tir quét (SEM) cho
thdy hinh thai hat c6 kich thudc trung
binh 1,1 + 0,2 mm, hinh cau déu va bé
mat min, twong thich vdi cac nghién ciru
trude vé vi cau alginate st dung cho dan
thudc va cam méau [6]. Kha nang hut
dich cua hat dat muc trung binh 12,4
lan khéi luong khé, vuot trdi so véi soi
alginate thong thuong (2,2 1an) va tuong
duong nhiéu vat liéu tién tién nhu aerogel
alginate nhung véi cau tric don gian hon.

Théd gian (h)

Hinh 2: Bic diém ciia vién alginate cam mdu. (A) hinh anh SEM ciia vién alginate (scale
bar = 1 mm), (B) biéu do ty 1é song té bao tir thir nghiém MTT sau 96 h

Kha ning tao gel dugc kiém tra
bang thoi gian gel héa khi tiép xuc voi
mau: gel hinh thanh rd rét sau 45 + 5
gidy. Thoi gian nay nam trong khoang tdi
wu dé cdm mau cap tinh (30 - 60 gidy) va
tuong duong véi cic san pham thuong
mai [4]. Pac tinh nay gitp hat alginate
nhanh chéng bit kin vét thuong va cam
mau hiéu qua.

Thir nghiém doc tinh té bao in vitro
trén dong té bao fibroblast ngudi (HDF)
bang phuong phap MTT cho thay ti 1¢
song té bao 94,2 + 2,5 % sau 48 gio tiép
xic, vuot tiéu chuan ISO 10993-5 cho vat
liéu sinh hoc [7]. Két qua khang dinh rang
san pham alginate ndy an toan cho tiép xtic
moé séng, phtt hop véi Gmg dung trong y
té. So sanh vdi cac san pham thuong mai
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nhu Kaltostat va Sorbsan, hat alginate tur
Sargassum polycystum cho thdy tiém nang
dang ké [9]. Nhiing két qua nay khong chi
phan anh chét luong alginate chiét tir rong
bién troi dat ma con cho thdy hiéu qua
ctia quy trinh tong hop. Hon nita, ngudn
nguyén liéu san co tir tw nhién giap giam
chi phi san xuét so véi alginate thuong
mai, mé ra huéng phat trién vat liéu y sinh
vura hiéu qua vira bén virng.

Ngoai tng dung truc tiép lam vién
cdm méu, san pham alginate chiét tir rong
bién troi dat con cho thay nhiéu tiém ning
mé rong trong cac linh vuc y sinh khéc.
V6i dic tinh gel héa nhanh khi tiép xuc véi
ion calci trong mau, kha nang hut dich cao
va tinh tuong thich sinh hoc da dugc chung
minh, alginate nay hoan toan cd thé duoc
phat trién thanh cic biang gac vét thuong
(wound dressings) dang mang hoic miéng
dém (pad) dé diéu tri vét thuong cip va
min tinh nhu loét ty d¢, loét tiéu dudng
hodc vét thuong nhiém tring.

Bdng 3. Mot sﬁ tinh chét cua vién alginate
cam mdu tong hop

Thong so Gi4 tri
Kich thudc trung binh 1,1 +0,2 mm
Khé nang hut dich 124+ 0,8 g/g
Thoi gian tao gel 45 + 5 giay
Ty 1¢ sng té bao 942 +2.5%
Do bén co hoc 0,95 + 0,12 N/mm?
Thoi gian phén huy sinh hoc 10 + 2 ngay

Céc gia tri dugc biéu thi dudi dang
trung binh £+ d¢ Iéch chuén (n = 5). Vién
alginate dugc tao béng phuong phap nho
giot dung dich alginate 2 % (w/v) vao
dung dich CaCl: 2 % (w/v) nhu mo ta
trong phan phuong phap.

4. Két luan

Nghién ctru ndy d phat trién quy trinh
chiét xuat alginate hiéu qua tir rong bién

tro1 dat Sargassum polycystum véi hiéu
suit dat 36,2 = 1,5 % va x4c nhan dugc
tinh chat hod ly dac trung cua alginate
thong qua phd FTIR va do do nhét. Hat
alginate tao ra tir vat liéu nay cd kha nang
hat dich tot (12,4 £ 0,8 g/g), thoi gian tao
gel nhanh (45 + 5 gidy) va thé hién tinh an
toan sinh hoc cao qua thtr nghiém in vitro
voi ty 1€ séng té bao dat 94,2 + 2.5 %.
Nhitng két qua dat dugc cho thiy tiém
nang 16n ciia san pham trong tng dung
cAm mau. Bén canh d6, viéc sir dung
ngudn rong bién troi dat dé san xudt vat
liéu cdm méu vira mang lai gia tri kinh té
vira giai quyét van dé 6 nhiém méi truong
bién, dic biét tai cac dia phuong du lich
ven bién nhu Phi Qudc va Nha Trang -
noi rong tip bo hang tdn mdi thang, gy
anh huong nghiém trong dén hé sinh thai
va nganh du lich. Trong tuwong lai, can
thuc hién thém céc thir nghiém tién 1am
sang va phat trién quy mo san xuat dé dua
san pham vao tng dung thuc tién.
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