KHOA HOC CONG NGHE

HAM LUONG FUCOIDAN VA ALGINATE CUA MOT SO
LOAI RONG NAU G QUAN BAO NAM DU, KIEN GIANG

TOM TAT

Nguyén Van Thanh', Tran Nhat My?,

Nguyén Vin An', L2 Hoang Phuong?!, Biii Vin Nguyén?

Nghién ctru nay nham danh gia su bién déi ham luong fucoidan va ham luong alginate c6 trong mot s6 loai
rong nau & quan dao Nam Du, Kién Giang. Két qua nghién cttu cho thdy ham luong fucoidan va alginate c6
su bién déi tuy thuoc vao giéng loai, thoi ky sinh trudng va theo mua. So véi khoi lwong rong kho, ham
luong fucoidan va alginate cao nhat vao cudi mua kho (thang 3) & loai rong Zurbinaria ornata (twong tng 1a
2,39% va 26,3%) va loai rong Sagrassum polycystum (tuong tng 1a 2,04% va 28,6%). Tuy nhién do6i voi loai
rong Turbinaria decurrens thi ham luong fucoidan va alginate cao nhét vao dau mua mua (thang 5) twong

ung 2,89% va 31,16%.

Tirkhoa: Alginate, fucoidan, ham lupng, rong nau, Nam Du, Kién Giang.

1. BAT VAN BE

Viét Nam c6 3.260 km bo bién trai dai tir Bac vao
Nam véi dién tich mat nudc bién hon 1 trieu km?
Bién Viét Nam c6 nguon tai nguyén rong nau kha da
dang va phong phu, véi hon 120 loai da dwoc phan
loai, san luong thu hoach rong nau uoc dat 35 nghin
tan kho/nim [5]. Rong nau c6 chtra nhiéu
polysaccharide sinh hoc cé gia tri nhu alginate,
laminaran, fucoidan,... ngoai ra con c6 nhiéu vitamin
va khoang chat, nén ching duoc coi 1a ngudn nguyén
lieu quy gia dé san xuit duwoc phidm, thuc pham va
my pham [8]. Trong rong nau, ham luong fucoidan
c6 thé dén 9,8% khoi luong rong kho [7] va san xudt
fucoidan th6 hang nam & nudc ta khoang 400 - 800
tan/nam [3]. Cac hoat tinh sinh hoc ctia Fucoidan da
duoc nghién ctu nhu hoat tinh chéng dong mau,
khang khéi u, khang khudn, khang oxy héa, chong
ung thu, chong viéem khop, viem nhiém, gidm
cholesterol mau,... [18].

Alginate 1a hop chat sinh hoc chi c6 & rong nau
va ham luong c6 thé dat dén 40% khoi luong rong
kho [14], chiém nhiéu nhit trong s6 cac hop chat
héa hoc ciia rong nau. Alginate da va dang duoc ting
dung rong rai trong nhiéu linh vuc nhu thuc pham,
my phidm va dugc phdm [12] v6i cac cong dung lam
chat don, chat mang, chat nhit héa, chat tao bot, chat
tao gel, chat 1am boéng, chat lam 4m, chat tao phtc
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kim loai, chat 6n dinh, chat 1am day [1]. Dac biét, cac
alginate khéi luong phan tir thip cé hoat tinh sinh
hoc quy nhu hoat tinh chong oxy hoéa, khang khuén,
chong dong mau, khang ung thu,...[17]. Chinh vi
vay, ngudn nguyén liéu rong nau sé mang dén tiém
ning phat trién kinh t€ bién cho nuéc ta noéi chung va
cho cac dia phuong von duogc thién nhién wu dai, ban
ting nguon nguyén liéu nay noéi riéng. Vi vay, viec
xéac dinh ham luong fucoidan va alginate sé cung cap
cac dir lieu khoa hoc quan trong dé danh gia chat
lwong ngudn nguyén liéu rong nau & quan ddo Nam
Du, tinh Kién Giang.

2. VAT LIEU VA PHUDNG PHAP

2.1. Vat liéu nghién ctu

Ba loai rong nau (Zurbinaria decurrens,
Turbinaria ornate, Sargassum polycystum) thudc
nganh rong nau (Phaeophyta), bo rong dudi ngua
(Fucales), ho rong mo (Sargassaceae) thu mau tai
Hon Cua Tron (Hon Lon), thudc quan dao Nam Du,
tinh Kién Giang. Trong d6 mau rong S. polycystum
duoc thu tai Bai Nhum (9°42°09.2"N 104°21°37.4"E),
loai rong 7. decurrens thu tai Bai Cay Mén
(9°40°02.6'"N 104°20°59.3"E) va loai rong 7. ornatathu
tai Bai Cay Mén nho (9°39°47.7"N 104°21’08.9'E).
Thoi gian thu mau rong trong khoéang tir ngay 20 dén
ngay 30 cua thang, vao mua mua (thang 5/2020,
thang 7/2020 va thang 9/2020) va mua kho (thiang
11/2020, thang 01/2021 va thang 3/2021). Cac mau
rong duoc thu theo timg loai, rira sach bang nuéc
bién, van chuyén vé phong thi nghiém Truong Dai
hoc Kién Giang. Tién hanh sdy & nhiét do 50°C, toc
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do gi6 2 m/s trong thoi gian 6 gid, do 4m rong dat
dudi 12%.

Cac hoa chat st dung dat tiéu chuin cho phan
tich do Merck (Ptic) cung cap, ethanol 96% do Viét
Nam san xuat.

2.2, Phurrong phap nghién ctru
2.2.1. Phuong phap xdc dinh ham luong fucoidan

Ham luong fucoidan trong rong nau duoc xac
dinh dua theo phuong phéap ciia Nguyén Duy Nhat
va cong su (2007) [4] nhu sau: rong kho duoc cit
nho 1 - 3 mm réi chiét bang dung dich HC1 0,1N &
nhiét 6 phong trong 24 gio (ty 1é rong/dung dich la
1/10 (w/v)), thinh thoang c6 khudy tron. Dich chiét
duoc tach ra khoi ba rong réi co dic bing thiét bi co
quay chan khong & 50°C dén con khoang 1 lit. Dung
dich cetavlon 10% trong nudc duoc cho vao dich trén
dén khi khong con tao két tta. Két taa duoc loc, rira
v6i nuoc dé€ loai mannitol va laminaran. Sau do, dung
dich CaCl, 3M, NaCl 3M duoc dua vao va dun nong &
60°C kem theo khudy lién tuc trong 2 gio roi dé yén
qua dém, mudi cetavlon - fucoidan, cetavlon - alginic
bi pha hay giai phéng ra fucoidan, dong thoi canxi
alginate duoc tach ra duéi dang két tia. Ly tam dé
thu dich chua fucoidan, cho ethanol 96% voéi thé tich
gap bon 1an thé tich dich chiét roi khudy dao trong
30 phut. D€ yén qua dem, két tia fucoidan duoc tao
thanh. Gidy loc duoc sdy & 70°C, dé vao binh hat 4m
r6i can dén khéi luong khong déi. Thu két tda
fucoidan bing gidy loc, rita két tiia lai bang ethanol
96% dén khi khong con ion CI trong nudc rira. Gidy
loc va két ttia fucoidan duoc sdy chan khong & 50°C
trong 4 gio. Ham luwong fucoidan xac dinh theo
phuong phéap khai lwong, nhu sau:

B
x 100

Ham lugng fucoidan (2ow/w) =

Trong dé: A 1a khéi lwong rong kho (g); B 1a
khéi luong gidy loc (g); C la khdi luong ctia gidy loc
va fucoidan (g).

2.2.2. Phuong phap x4dc dinh ham lrong alginate

Ham luong alginate trong rong nau duoc xac
dinh theo phuong phap cia Haug (1968) [9] nhu sau:
rong dugc cat nhé 0,5 - 1 cm rdi chiét bing dung dich
Na,CO, 3% trong 1 gi¢ & 70°C (ty 1é rong kho/dung
dich Na,CO, 3% 1a 1/25 (w/v)). Dich chiét duoc loc
tho bang tui vai va ba rong tiép tuc xt ly 1an hai duéi
diéu kién tuong tu. Dich chiét duoc gom lai réi ly tAm
(10.000 vong/phut, 30 phut) dé loai ba rong. Dich
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chiét duoc diéu chinh vé pH = 1,8 bang dung dich
HCI 10%. Két tia acid alginic duoc thu nhan bang
phuong phap loc. Acid alginic duoc trung hoa vé pH
= 7-7,5 bang dung dich NaOH 10% keém theo khuay
d4o. Dich chiét alginate duoc thim tich déi nudc
trong 72 gid, co dac bang thiét bi cé6 quay chan
khong & 50°C dén thé tich con lai 1/10. Két tiia bang
ethanol 96% vdi thé tich gap 4 1an thé tich dich chiét
roi duoc ngam 4 gio. Gidy loc duoc sdy & 70°C, dé vao
binh huat 4m rdi can dén khoi luong khong déi. Két
tha alginate duoc loc bang gidy loc va ria két tda
bing ethanol 96%. Gidy loc va két tia alginate dugc
sdy chan khong & 50°C trong 4 gio. Ham luong
alginate x4c dinh theo phuwong phap khéi luong, nhu
sau:

Ham luong alginate (2%ow/w) = x 100

Trong do6: A 1a khéi lugng rong kho (g); B 1a
khoi luong gidy loc (g); C 1a khéi luong cta gidy loc
va alginate (g).

2.2.3. Phuong phap xit Iy s6'liéu

S6 lieu thuc nghiém duoc thu thap bang phuong
phap thong ke, quan sat. Mdi thi nghiém tién hanh
lap lai 3 lan doc lap va so liéu 1a két qua trung binh
cta cac lan lap lai. Kiém tra sy khac biét gitta cac so
lieu thong ké bang phin mém Statgraphics
Centurion XVII trial.

3. KET QUA VA THAO LUAN

3.1. Ham luong fucoidan & 3 loai rong nau &
quin dao Nam Du, Kién Giang
Két qua phan tich ham luong fucoidan c6 trong 3

loai rong nau & quan dao Nam Du, Kién Giang duoc
thé hién & hinh 1.
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Hinh 1 cho thdy ham luong fucoidan cé trong 3
loai rong nau (7. decurrens, T. ornata va S.
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polycystum) déu co su bién d6i kha 1o rét vao mua
mua va mua kho. So voi khoi luong rong kho, ham
lwong fucoidan & 2 loai rong nau 7 .ornata va S.
polycystum dat cao nhat vao thang 3 (cudi mua kho)
twong tng la 2,39% va 2,04%, trong khi d6 ham luong
fucoidan & loai rong nau 7. decurrens dat cao nhat 1a
vao thang 5 (dau mua mua) 1a 2,89%. Sau khi tich liy
dat ham luong fucoidan cao nhat thi sau d6 ham
luong fucoidan & ca 3 lodi rong nau sé giam dan &
thoi ky rong tan lui va tich lay tang dan ham luong
fucoidan theo thoi ky sinh truéng ctia thé he sau. Két
qua phan tich ANOVA cho thay ham luong fucoidan
ctia 3 loai rong nau trong thoi gian khao sat déu co y
nghia thong ké va co6 su khac biét c6 y nghia thong
keé voi do tin cay trén 95%.

béi voi loai rong 7. decurrens c6 ham luong
fucoidan cao nhat 1a 2,89% vao dau mua mua (thang
5/2020), 1a giai doan rong da truéng thanh vé mit
hinh thé cay rong phat trién dén do cao cuc dai
khoang 20 - 25 cm, cac 14 rong cach ré khoang 5 cm
phan bo déu dén ngon. Ham luong fucoidan vao
thang 7/2020 giam con 1,97%, luc nay rong da vao
giai doan tan lui dan, cac 14 rong chi con lai & phan
ngon khoang 1/3 so v6i chiéu cao cta cay rong. O
thoi diém gan cudi mia mua (thang 9/2020) thi ham
luong fucoidan 1a 0,87%, & thoi diém nay thi thé he
rong trudc da tan lui hoan toan va thé hé cay rong
moi da moc lén khoang duoc 1 - 3 cm. Vao mua kho
(cac thang 11/2020, thang 01/2021 va thang 3/2021)
thi ham luong fucoidan luén ting theo thoi ky sinh
truéng cua rong, twong ung dat 1,44%, 1,87% va 2,3%.
Két qua phan tich ANOVA cho thdy ham luong
fucoidan & loai rong 7. decurrens tx thang 5/2020
dén thang 3/2021 déu c6 y nghia théng ké va co6 su
khéc biét c6 y nghia thong ké véi do tin cay trén 95%,
diéu nay ching t6 ham luong fucoidan & loai rong 7.
decurrens dat cao nhat vao thoi diém thang 5 (dau
mua mua).

Tuy nhién, déi véi 2 loai rong 7. ornata va S.
polycystum thi ham luong fucoidan cao nhat 1a 2,39%
va 2,04% vao cudi mua kho (thang 3/2021), 1a giai
doan rong da truéng thanh vé mat hinh thé. Loai
rong 7. ornata dat chiéu cao nhat trong khoang 15 -
20 cm, con loai rong S. polycystum khoang 40 - 50
cm. Dén dau muia mua (thang 5) thi cac loai rong nay
cling vao giai doan tan lui dan nén ham lwong
fucoidan ciing sé giam di va thé hé rong moi bit dau
hinh thanh nhung téc d¢ sinh trudéng cham, cho nén
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tir thang 7/2020 dén thang 01/2021 thi ham luong
fucoidan & loai rong 7. ornatatix 0,23% dén 1,38% va &
loai rong S. polycystum tir 0,18% dén 1,44%. Két qua
phan tich ANOVA cho thay ham luong fucoidan & 2
loai rong 7. ornata va loai S. polycystum tx thang
5/2020 dén thang 3/2021 déu c6 y nghia thong ké va
c6 su khac biet ¢6 y nghia thong ké voi do tin cay
trén 95%, diéu nay ching té6 ham luong fucoidan &
loai rong 7. ornatavaloai S. polycystum dat cao nhat
vao thoi diém thang 3 (cudi mua kho).

Theo két qua nghién ctru cta Skriptsova (2016)
trén mot so loai rong nau thu hoach & vinh Peter the
Great ving bién Nhat Ban thdy ring ham luong
fucoidan co trong loai rong S japonica bién d6i tir
0,98% dén 4,19% va ham luong fucoidan dat cao nhat
tir thang 8 dén thang 10, & lodi rong S. crassipes ham
luong fucoidan tir 2,5% dén 5,23% va dat cao nhat tir
thang 6 dén thang 7, nhung d6i véi loai rong S
pallidum thi ham luong fucoidan tir 1,8% dén 6,31% va
dat cao nhat vao thang 7 [15]. Theo két qua nghién
cttu ciia Fletcher va cong su (2017) ciing thay rang
ham luong fucoidan phu thudc vao loai rong va thoi
ky sinh trudng cta rong nau, cu thé 1a ham luong
fucoidan c6 trong 3 loai rong nau Fucus serratus,
Ascophyllum nodosum va Fucus vesiculosus tuong
tng la 6%, 9,8% va 8%, & cac loai rong nay thi ham
lwong fucoidan dat thdp nhat vao muia xuan va cao
nhat vao mua thu [7]. Két qua khao sat mua vu rong
mo khai thac & Quang Ngai cho thdy & dao Ly Son
khai thac sém nhat tit thang 3 dén thang 5, ving ven
bién huyeén Duc Phd tir thang 4 dén thang 5, ving
ven bo phia Bac khai thac muon nhat tir thang 4 dén
thang 7 [2].

Cac két qua nghién cttu vé ham luong fucoidan
co trong 3 loai rong nghién cttu ciing phu hop véi dic
tinh sinh ly chung ctia cac loai rong nau. T4t ca cac
loai rong mo déu c6 mot kiéu sinh truéng va phat
trién 13 cay song mot nam va cho sinh khdi nguén loi
hang nam, ham luong cac hop chat polysaccharide &
cac loai rong khac nhau ciing cé su khac nhau [2].
Ham luong fucoidan co it & giai doan rong con non,
theo thoi gian song thi ham luong fucoidan trong
rong nau tich liiy ngay cang nhiéu va dat cuc dai khi
rong trudng thanh. Sau thoi gian nay, rong bat dau
gia di va c6 xu thé thoai hoa nén ham luong fucoidan
va cac chat sinh hoc giam [10].

3.2. Ham luong alginate & 3 loai rong nau & quén
dado Nam Du, Kién Giang
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Két qua phan tich ham luong alginate & 3 loai
rong nau & quan dao Nam Du, Kién Giang duoc thé
hién & hinh 2.
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Hinh 2 cho thdy ham luong alginate & 3 loai rong
nau (7. decurrens, T. ornatava S. polycystum) c6 su
bién d6i vao miia mua va mua kho. So véi khoi luong
rong kho, ham luong alginate & loai rong nau 7.
decurrens dat cao nhat 1a vao thang 5 (d4u mua mua)
la 31,16%, trong khi d6 ham luong alginate & 2 loai
rong nau 7. ornatava S. polycystum dat cao nhat vao
thang 3 (cudéi mua kho) twong ung 1a 26,3% va 28,6%.
Sau khi tich lily dat ham luong alginate cao nhat thi
sau do ching sé giam dan & giai doan rong tan lui va
ham luong alginate sé tich liy tang dan trong thoi ky
sinh truéng ctia thé hé tiép theo. Két qua phan tich
ANOVA cho thdy ham luong alginate ctia 3 loai rong
nau trong thoi gian khao sat déu c6 y nghia thong keé
va ¢ st khac biét c6 y nghia thong ké voi do tin cay
trén 95%.

Ham luong alginate & loai rong 7. decurrens dat
cao nhat 1a 31,16% vao dau mua mua (thang 5/2020),
la giai doan rong da trudng thanh vé mait hinh thé
cay rong phat trién dén do cao cuc dai khoang 20 —
25 cm, céc 14 rong cach ré khoang 5 cm phan b déu
dén ngon. Ham luong alginate vao thang 7/2020
giam con 18,44%, lic nay rong da vao giai doan tan
lui dan, cac 14 rong chi con lai & phan ngon khoang
1/3 so voi chiéu cao ctia cay rong. O thoi diém gan
cu6i mua mua (thang 9/2020) thi ham luong alginate
1a 9,54%, & thoi diém nay thi thé hé rong trudc da tan
lui hoan toan va thé hé cay rong mé6i da moc len
khoang duoc 1 — 3 cm. Vao mua kho (cic thang
11/2020, thang 01/2021 va thang 3/2021) thi ham
luwong alginate luon tang theo thoi ky sinh truong ctia
rong, twong tmg dat 15,79%, 19,45% va 25,99%. Két
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qua phan tich ANOVA cho thdy ham luong alginate &
loai rong 7. decurrens tir thang 5/2020 dén thang
3/2021 déu c6 y nghia thong ké va cé su khac biét co
v nghia thong ké véi do tin cay trén 95%, diéu nay
chiing t6 ham luong alginate & loai rong 7. decurrens
dat cao nhat vao thoi diém thang 5 (ddu mua mua).

Tuy nhién, ham luong alginate cao nhat doi véi 2
loai rong 7 ornatava S. polycystum thi vao cudi mua
kho (thang 3/2021) twong ung 2,39% va 2,04%, la giai
doan rong da trudng thanh vé mat hinh thé. Pén dau
mua mua (thang 5) thi cac loai rong nay ciing vao
giai doan tan lui nén ham luwong alginate ciing sé
giam di va thé hé rong moi bit dau hinh thanh
nhung toc do sinh truéng cham, cho nén tir thang
7/2020 dén thang 01/2021 thi ham lwong alginate &
loai rong 7. ornata tix 4,6% dén 18,62% va & loai rong
S. polycystum tix 3,59% dén 20,11%. Két qua phan tich
ANOVA cho thay ham luong alginate & 2 loai rong 7.
ornata va loai S. polycystum tir thang 5/2020 dén
thang 3/2021 déu c6 y nghia thong ké va cé su khac
biét c6 y nghia thong ke voi do tin cay trén 95%, diéu
nay chung té6 ham luwong alginate & loai rong 7.
ornata va loai S. polycystum dat cao nhat vao thoi
diém thang 3 (cudi mua kho).

Ragaza va Hurtado (1999) khao sat trén 3 loai
rong nau S. carpophyllum, S. ilicifolium va S.
siliguosum déu cé ham luong alginate thap nhat vao
thang 3, nhung ham luong alginate dat cao nhat vao
thang 1 & loai rong S. carpophyllum (32%) va thang
10 & 2 loai rong S. ilicifolium (23%) va S. siliquosum
(32%) [13]. Nghién ctru cta Chee va cong su (2011)
ciing cho thdy ham luong alginate ciing c6 su khac
nhau phu thuoc vao loai rong, cu thé 1a ham luong
alginate & cac loai rong S. siliquosum, 1. conoides,
S. binderi va S. baccularia twong tng la 49%, 41,4%,
38,9% va 26,7% [6]. Widyastuti (2009) thdy ring ham
luong alginate nhiéu hon 10% & cac loai rong Padina
sp., Dictyota sp., Dictyota sp., S. polycystum, T.
ornate va T. murayana. Trong khi do ciing c6 nhiéu
loai rong c6 ham luong alginate duéi 10% nhu S.
aquifolium, Sargassum sp., 1. conoides, S.
crassifolium, S. polycystum, S. cristaefolium va
Hormophysa sp. [16]. Nghién ctu ctia Kusumawati
va cong su (2018) xac dinh duoc ham luong alginate
& loai rong nau Sargassum sp. 1a 24,56% con doi véi
loai Turbinariasp. 1a 22,69% [11]. Cac két qua nghién
ctru vé ham luwong alginate c6 trong 3 loai rong
nghién ctru ciing phu hop véi dac tinh sinh ly chung
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ctia cac loai rong nau. Tat ca cac loai rong mo déu co
mot kiéu sinh trudng va phat trién 1a cay song mot
nam va cho sinh khéi nguon loi hang nam, ham
luong cac hop chat polysaccharide & cac loai rong
khac nhau cing c6 sy khic nhau [2]. Ham luong
alginate co it & giai doan rong con non, theo thoi ky
sinh truéng thi ham lwong alginate trong rong nau
tich liy ngay cang nhiéu va dat cuc dai khi rong
truéng thanh. Sau thoi gian nay, rong bat dau gia di
va c6 xu thé thoai héa nén ham luong alginate va cac
chat sinh hoc giam [10].
4. KET LUAN

Ham luong fucoidan va alginate c6 trong 3 loai
rong nau & quan dao Nam Du, tinh Kién Giang c6 su
bién déi phu thuoc vao gidng loai, thoi ky sinh
truéng va mua vu. Cac loai rong nau khac nhau thi
ham lwong fucoidan va alginate ciing c6 su khac
nhau. Ham luong fucoidan va alginate sé tang dan
theo thoi gian sinh truong cta rong va ham luong
cao nhat khi rong trudng thanh, sau d6 ham luong sé
giam dan theo thoi ky tan lui cia rong nau. Két qua
nghién ctru da xac dinh duoc ham lwong fucoidan va
alginate dat cao nhat vao thoi diém dau mtua mua
(thang 5) d6i voi loai rong 7. decurrens (twong tmg
1a 2,89% va 31,16%). Trong khi do, vao cudi mua kho
(thang 3) thi ham luwong fucoidan va alginate sé dat
cao nhat & loai rong 7. ornata (twong tng 1a 2,39% va
26,3%) va & loai rong S. polycystum (twong tng la
2,04% va 28,6%).
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Summary

This study was conducted to determine the changes in fucoidan and alginate contents of some brown
seaweed species from Nam Du archipelago, the sea of Kien Giang. The results showed that the fucoidan
and alginate contents are varied depend on species, growth period and seasons. By the dry algae, the
highest fucoidan and contents at the end of the dry season (in March) for brown seaweed species 7. ornata
(2.39% and 26.3%, respectively) and the S, Polycystum (2.04% and 28.6%, respectively). However, the highest
fucoidan and alginate contents of 7. decurrens algae in the beginning rainy season (in May) were 2.89% and
31.16%, respectively.

Keywords: Alginate, fucoidan, contents, brown seaweed, Nam Du, Kien Giang.
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