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Khao sat dieu kién hoat dong ciia Viscozyme trén rong nau
Sargassum mcclurei dé thu nhan fucoidan
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Tom tit:

Trong nghién ctru nay, diéu kién hoat dong ciia Viscozyme dwge khio sat nhim thu nhén fucoidan véi ham lwong
cao tir rong niu Sargassum mcclurei thu tai ving bién Khanh Hoa. Cac diéu kién khao sit gdbm nong d9 Viscozyme,
ty 1¢ dich chiét/rong nguyén li¢u va thoi gian chiét. Két qua cho thiy, ¢ diéu kién ndng dd enzyme 1% (v/w), ty 1¢ dich
chiét/rong nguyén li¢u 1a 25/1 (v/w), thoi gian chiét 24 gio' thi ham lwgng fucoidan thu nhin dwoc dat 4,27%. Két qua
phan tich fucoidan chiét tir loai rong niu S. mcclurei cho thiy fucoidan thu nhin dwgc thuce nhém galactofucan.

Tir khéa: diéu kién tach chiét, fucoidan, Sargassum mcclurei, Viscozyme.

Chi sb phédn logi: 1.6

1. Dt van de

Fucoidan 1a mot polysaccharide sulfate hoa dwoc tim thay
& trong thanh t& bao rong nau. Fucoidan dd duoc cong bd
¢6 cac hoat tinh sinh hoc ca & in-vitro va in-vivo nhu chéng
viém, chéng dong mau va huyét khéi [1], khang khuan [2],
khang vi-rat (bao gdm ca HIV) [3], diéu hoa mién dich [4],
chéng 6xy hoa [5] va ung thu [6]. Hoat tinh chdng 6xy hoa
da va dang la mét chu dé nong duoc cac nha khoa hoc quan
tam do nhu cau ngay cang tang cua cac nganh cong nghiép
thyc phdm va my pham dé phat trién cac hop chat chong
lao hoa va ung thu. Tir nam 1990, B.L Tutour (1990) [7] da
cong bd 2 chét chiét xuat ttr rong nau (Laminaria digitata va
Himanthalia elongata) thé hién hoat tinh cao nhét trong bao
quan dau hudng dwong va tic ché qua trinh 6xy hoa methyl
linoleate, ting cudng tac dung chong 6xy hoa ciia vitamin
E. Cho dén nay, dd c6 nhiéu cong trinh cong bd vé hoat
tinh chng oxy hoa va ung thu cua fucoidan [8, 9]. Do do,
fucoidan 1a hop chét tiém nang dé tao nén cac san pham (g
dung trong linh vuc thuc phdm va y dugc hoc nhim ning cao
suc khoe ctia con nguoi.

P c6 nhiéu phuong phap tach chiét fucoidan dugc
nghién ctru, bao gdbm phuong phap hoa hoc hoac két hop voi
cac ky thuat vat Iy nhu chiét bang phuong phap ngam kiét,
ngam dam, tach chiét hoi luu, tach chiét 16i cudn hoi nude. .
[10] Tuy nh1en nhuoc diém cua cac phucmg phap nay la de
mét di mot s6 hoat tinh quy cua fucoidan, ddng thoi gia thanh
san pham kha cao do hiéu suét chiét khong cao. Ngay nay,
cac nha khoa hoc nghién ctru str dung enzyme dé hd trg tach
chiét fucoidan. Phuong phap nay khong chi thu nhén toi da
cac hoat chit co trong rong bién, ma con khong lam bién doi
cAu tric va hoat tinh cua cac hoat chét chiét tach duoc.
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Hién nay, mot sb enzyme thuong mai da dugc nghién ciru
dé hd tro chiét xuét fucoidan tir rong nau nhu carbohydrase
(Viscozyme, Celluclast, Amyloglucosidase) va proteases
(Flavourzyme, Alcalase, Protamex) [11-13]. Nhiing enzyme
nay pha v& ciu trac thanh té bao trong rong nau va giai
phong fucoidan ma khong lam anh huéng dén ciu trac cia
fucoidan. Tuy nhién, thanh phan cac hop chét trong mbi loai
rong nau (cellulose, hemicellulose, alginate, fucoidan, iod,
protein, acid béo) la khac nhau, do d6 khi t'ng dung enzyme
dé hd tro chiét xuit fucoidan trén cac déi tugng rong khac
nhau can phai duogc nghién ctru dé tim ra diéu kién va ty 1&
chiét phu hop.

Viscozyme 1a enzyme thuong mai v&i thanh phan
gdm arabanase, cellulase, p-glucanase va hemi-cellulase.
Enzyme nay di duoc nghién ctru dé hd tro chiét xuat cac
hop chét chdng 6xy héa, trong d6 co fucoidan va di thu
duoc nhiing két qua kha quan véi hiéu suét thu nhan va hoat
tinh tang [12, 14, 15]. Nhimg yéu t6 anh huong dén kha
ning hoat dong ctia enzyme va hiéu suat chiét nhu thoi gian
chiét, néng dd enzyme, ty I¢ enzyme/rong nguyén li¢u cling
da duoc nghién ctu.

Rong néu S. meclurei duoc biét 1a mot trong nhiing loai
rong phan b rong va cé trit luong 16n & ving bién Khanh
Hoa. Loai rong niy c¢6 chira cac hop chat c6 hoat tinh chdng
6xy hoa nhu polyphenol, fucoidan... O Viét Nam, di c6 mot
s0 cong trinh nghién ciru phuong phap chiét xuat va ciu tric
cua fucoidan tir rong nau S. mcclurei [16]. Tuy nhién, cac
nghién ctru nay déu str dung phuong phép hoa hoc dé chiét
fucoidan nén c6 thé anh huong dén ham luong va céu trac
ty nhién, tor d6 anh hudng dén hoat tinh sinh hoc cua chung.
Vi vy, trong nghién ctru nay, ching toi tién hanh khao sat
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Abstract:

In this study, the hydrolysis conditions of Viscozyme on brown
seaweed Sargassum mcclurei collected in the Khanh Hoa sea
were investigated to obtain fucoidan with a high yield. The
survey conditions include the concentration of Viscozyme,
the extract solution:raw seaweed ratio, and extraction time.
The results showed that in the condition of 1% (v/w) enzyme
concentration, the ratio of enzyme/raw seaweed was 25/1
(v/w), extraction time was 24 hours, and the obtained fucoidan
content reached 4.27%. The fucoidan analysed results showed
that the obtained fucoidan belongs to the galactofucan group.

Keywords: extracted condition, fucoidan, Sargassum mcclurei,
Viscozyme.

Classification number: 1.6

diéu kiét hoat dong ctia Viscozyme trén ddi tugng rong nau
S. meclurei sinh trudng tai ving bién Khanh Hoa nham thu
dugc ham lugng fucoidan cao, tao tién dé cho viéc cai tién
quy trinh chiét xudt hoa hoc thong thuong.

2. Phuong phap nghién ciiu
2.1. Phuwong phap thu va xir ly rong nguyén liéu

Rong nau S. mcclurei dugc thu vao thang 6/2019 tai
khu vic Hon Chdng, Vinh Nha Trang. Mau rong dugc dinh
danh bdi TS VO Thanh Trung (Phong Vat li¢u Hitu co va
Tai nguyén bién, Vién Nghién ctru va Ung dung Cong nghé
Nha Trang). Rong nau S. mcclurei sau khi dwa vé duoc rira
sach tap chat bang nudc bién va rira lai bang nudc ngot 4
dén 5 1an dé sach hét mudi, cat con lai. Sau do, rong duoc
phoi kho tu nhién & nhiét 46 phong, trung binh 10 kg rong
twoi thu dugc 1,3 kg rong kho véi do am khoang 25+2%.
Rong khoé dugc dem di xay nho voi kich thude khoang
1 mm, chua trong ti PE c6 dan nhan, bdo quan ¢ tu dong
-20°C dé dung cho cac thi nghiém tiép theo.
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2.2. Phwong phdp chiét fucoidan

Chiét fucoidan bang phu’orng phap hd trg enzyme duoc
tién hanh theo [14] c6 cai tién, cu thé: rong nau S. meclurei
(25 g) xay dugc chiét véi Viscozyme (Novozyme, Pan
Mach) trong dém acetate pH=4,5 v6i ndng d6 enzyme 13 0,
0,5, 1,2, 5 va 7% (v/v); ty I¢ enzyme/rong nguyén li¢u la
10/1, 20/1, 25/1, 30/1, 35/1 va 40/1 (v/w); thoi gian chiét 1a
1,3,6, 12,24, 36 va 48 gio.

Hdn hop rong va enzyme duoc dé trén may lic co diéu
khién nhiét d6 (NB-205V, N-Biotek, Han Qudc), véi tdc
do lac 120 rpm, nhiét do chiét duoc thuc hién & 45°C. Sau
khi két thuc qué trinh chiét, hdn hop dugc ly tim 10.000
rpm & nhiét d6 phong bing may ly tdm (Z446K, Hermle,
Pirc) dé thu nhéan dich loc. Dich chiét dugc trung hoa bang
NaOH 0,1 N, sau d6 bd sung CaCl, 2% dé loai bo alginate.
Fucoidan duoc thu nhan bang cach két tia véi cetavlon 1%
va giai hap bang Nal bdo hoa trong ethanol 96%, tién hanh
trong 24 gid ¢ nhiét d6 phong. Phan két tia chira fucoidan
dugc hoa tan lai trong nudc va tham tach qua mang 10 kDa
dé loai bo mudi, kim loai nang, cac hgp chét c6 khéi luong
phan tir duéi 10 kDa. Dich fucoidan thu dugc, dem dong
kho lanh trén thiét bi (ECO 50, Lyoquest, Ty Ban Nha) dé
tinh ham lugng fucoidan va hoat tinh chéng 6xy hoa tong,
tlr 6 xé4c dinh diéu kién chiét tot nhat.

2.3. Cac phwong phap phdn tich

Ham lugng carbohydrate tong s6 dwoc xac dinh bang
phuong phap phenol-axit sulfuric [17]; ham luong sulfate
duoc xac dinh bang phuong phép do d6 duc voi BaCl,/gelatin
[18]; thanh phan dudong don dwoc xac dinh bing phuong
phap HPLC [19]: fucoidan (5 mg) cho vao dng nghiém co
nat van, thém 1 ml TFA (Triflorua acetic acid) 2 M, thuy
phan trong 6 gio' ¢ 100°C, sau d6 cho bay hoi dén gan
kho bang may c¢O quay chan khong, rira 13p lai 3 lan véi
MeOH dé loai hét TFA du. Phan cin con lai hoa tan voi
1 ml nuée dé ion, dung dich nay dugc dung dé phan tich
thanh phan dudng trén thiét bi phan tich hydrat cacbon
IC-500 Biotronik (Puc), st dung ¢t Shim-pack ISA-07/
S2504 (0,4%x25 cm), pha dong 1a d&€m borat kali, tde do rua
giai 0,6 ml/phut. Puong don duoc phat hién bang phuong
phap bicinchorinate trén hé phan tich Shimadzu C-R2
AX. Cac duong don fucose, glucose, galactose, mannose,
xylose, rhamnose dugc st dung lam chét chuén; phé NMR
do trén mdy Bruker AVANCEIII 500 MHz véi dung moi
D,0 6 nhiét 9 70°C, st dung DSS lam chét chuan ndi véi
k¥ thuét do khtr tin hiéu cua nudce.

2.4. Phwong phdp xdc dinh hoat tinh chéng éxy héa

Hoat tinh chdng 6xy hod tong dugc xac dinh bang phuong
cua P. Prieto va cs (1999) [20] 1€iy 0,5 ml mau thém 0,5 ml
nude va 3 ml dung dich phan tmg (0,6 Mol axit sunfuric,
28 mM natrisulfate va 4 mM amoni molypdat) dugc dit ¢
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95°C trong 90 phiit. Do mat do quang ctia hon hgp phan tng
0 budc song 695 nm trén may UV-Vis (6405, Jenway, Anh)
véi chat chuan 12 axit ascorbic (AA).

2.5. Phwong phdp xir Iy so ligu

Céc thi nghiém dugc lap lai 3 lan, két qua biéu dién 1a
gia tri trung binh va do 1éch chuén thu duoc gilia cac lan
thi nghiém. S6 liéu dugc xir Iy théng ké bang phin mém
SPSS 20.0; kiém dinh Duncan dugc thuc hién sau phan tich
ANOVA dé danh gia sy khac nhau giita cac gia tri trung
binh & muic y nghia p<0,05.

3. Két qua va ban luan
3.1. Khdo sdt anh hwéng ciia néng dj Viscozyme

Két qua khao sat anh hudng ciia ndng do Viscozyme dén
ham luong fucoidan va hoat tinh chong 6xy tong duoc thé
hién ¢ hinh 1.
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Hinh 1. Anh hwéng cta ndng dd enzyme dén hiéu suéat va hoat
tinh chong 6xy hoa téng cua fucoidan tir rong nau S. mcclurei.
a, b, c: sy sai khac cé y nghia (p<0,05) ciia ham lwgng fucoidan; A:
sw sai khac c6 y nghia (p<0,05) cta hoat tinh chéng 6xy héa téng
ctia fucoidan thu nhan duworc.

Két qua khao sat cho thiy, nong do Viscozyme anh
huong 16 rét dén ham lugng fucoidan tir rong ndu S. meclurei
(p<0,05). Ham lugng fucoidan tang tir 1,13 dén 3,97%, khi
noéng do Viscozyme xir 1y 1a 1% thi ham lugng fucoidan
dat cao nhét véi 3,97%. Khi ting ndng d Viscozyme tir 2
dén 7%, ham luong fucoidan thay d6i khong dang ké. Do
do, néng do Viscozyme 1% dugc lua chon cho budc nghién
clru tiép theo.

3.2. Khdo sat anh hwong ciia ty 1¢é Viscozyme/rong
nguyén liéu

Véi nf”)ng d6 Viscozyme dugc lya chon 1a 1%, viéc tiép
tuc tién hanh khao sat anh huéng cua ty 1& dich chiét/rong
nguyén liéu dén hiéu sut chiét va hoat tinh chéng 6xy héa
cua fucoidan thu nhan dugc da dugc nghién ctru. Két qua
khao sat anh huéng cua ty 1& dich chiét/rong nguyén liéu
dén ham lugng fucoidan va hoat tinh chdng 6xy tong dugc
thé hién & hinh 2.
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Hinh 2. I”\nh hwéng cua ty 1€ dich chiét/rong nguyén ligu dén
hiéu suéat va hoat tinh chéng 6xy héa téng cta fucoidan tir
rong nau S. mcclurei. a, b, c: sy sai khac cé y nghia (p<0,05) clia
ham qung fucoidan;ﬁ, B: sw sai khac cé y nghia (p<0,05) ctia hoat
tinh chong 6xy hoa tong.

Két qua khao sat cho théy, ty 1& dich chiét/rong nguyén
lidu anh huong dén ham luong cia fucoidan (p<0,05). Ham
luong fucoidan tang tir 2,58 dén 4,29% khi ty 1¢ chiét thay
d6i tir 10/1 dén 40/1. Sy anh huong cia ty 1¢ chiét dén ham
luong fucoidan c6 thé duoc giai thich 1a khi ¢ ty 18 chiét
thich hop enzyme pha v thanh té bao va fucoidan dé dang
khuéch tan vao pha dich chiét hon. Khi ham luong fucoidan
trong rong di vao pha chiét di & mirc cao nhét thi viéc ting
ty 1& chiét khong con y nghia nira. Két qua nghién ctru &
cac loai rong khac nhau ciing cho ty 1¢ khac nhau, do ham
lugng fucoidan trong mdi lodi rong 14 khac nhau. Vi du khi
sir dung carbohydrase va protease dé chiét cac chat chong
oxy hoa tir rong nau S. horneri, ty 1& chiét 1a 50/1 hodc 100/1
cling da dugc su dung [21].

Ty 1é dich chiét/rong nguyén liéu 1a 25/1 thi ham luong
fucoidan thu dugc dat 4,22%. Khi ting ty 1 chiét lén 40/1
thi ham lugng fucoidan tang 1én 4,29%, su khac biét nay
khong co ¥ nghia vé mit théng ké, do do dé tiét kiém
enzyme va chiét xuat kinh t& hon thi ching t6i chon ty 1& dich
chiét/rong nguyén liéu 1a 25/1 cho cac khao sat tiép theo.

3.3. Két qua khdo sdt anh hwéng ciia thoi gian xir Iy
voi Viscogyme

Khi st dung Viscozyme dé hd tro chiét cac hop chit co
hoat tinh sinh hoc thi thoi gian chiét anh huong nhiéu dén
hiéu suat chiét ciing nhu hoat tinh cia mau nghién ciru. D6i
véi rong nau, tiy vao enzyme su dung va loai rong ma thoi
gian chiét khac nhau. Déi voi rong Scytosiphon lomentaria,
khi sir dung carbohydrases va proteases ¢ diéu kién 40-
60°C, pH 4,5-8, thoi gian chiét 1a 12 gid [22], d6i v6i rong
S. horneri thdi gian chiét 1a 24 gio [21]. Do d6, trong nghién
clru ndy, viéc khao sat anh huéng cua thoi gian chiét dén
hiéu suat chiét va hoat tinh chdng 6xy hoa cia fucoidan tir
rong ndu S. meclurei da duge tién hanh.
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Hinh 3. Anh hwéng cla thei gian chiét dén hiéu suat va hoat
tinh chéng 6xy héa téng cla fucoidan tir rong nau S. meclurei.
a, b, c: sy sai khac co6 y nghia (p<0,05) cta ham Iwgng fucoidan;
A, B, C: su sai khac cé y nghia (p<0,05) clia hoat tinh chéng 6xy
hoa téng.

Sau khi khao sat va lga chon néng do Viscozyme, ty
1¢ dich chiét/rong nguyén liéu, ching t6i tiép tuc tién hanh
khao sat anh huong ciia thoi gian chiét dén hiéu suat va hoat
tinh chdng 6xy héa cia fucoidan thu nhan dwoc. Két qua
xtr Iy bang phan mém SPSS ¢ hinh 3 cho thiy, yéu t6 thoi
gian anh huéng dén ham luong fucoidan va kha niang chéng
oxy héa tong (p<0,05). Pong thai bién do6i theo thoi gian xtr
Iy ciia ham luong fucoidan dugc chia lam 3 giai doan: giai
doan 1-3 gio: ¢ giai doan nay ham lugng fucoidan thu nhan
tang khong dang ké (0,23 dén 0,35%), diéu nay duoc giai
thich rang day la giai doan cdc enzyme trong Viscozyme
tac dong dén thanh té bao rong ndu, giai doan nay mot phan
fucoidan tham thau qua thanh té bao vao moi truong chiét,
mdt phan khac van lién két chat ché v6i thanh thé bao; giai
doan 6-24 gio: ham lugng thu nhan fucoidan tang nhanh
chong (1,28 dén 4,27%), day la giai doan cau trac thanh té
bao da bi pha v, fucoidan duoc giai phong di vao dung dich
chiét; giai doan 36-48 gio: ham lugng fucoidan thay d6i
khong dang ké 1a do ham lugng fucoidan vao méi truong
chiét da & mirc cao nhat (4,30 dén 4,31%), du c6 kéo dai
thoi gian chiét thi ham luong fucoidan van khong thay doi.

Sau khi xac dinh dugc céc diéu kién chiét fucoidan téi
vu: ndng do Viscozyme 1a 1% (v/w), ty 1¢ dich chiét/rong
nguyén lidu 12 25:1 (v/w) va thoi gian chiét 1a 24 gid thi tién
hanh chiét fucoidan tir rong nau S. mcclurei & diéu kién lya
chon. Két qua ham lugng fucoidan thu nhan dugc dat 4,27%,
cao hon khi so sanh véi phuong phap héa hoc (ham lugng
fucoidan thu nhan dugc hon 2%) [16]. Két qua nay ciing kha
turong dong véi cac nghién ctru da cong bo trude day. S.H.
Lee va cs (2012) [23] da st dung Celluclast (Novozyme) dé
chiét xuat fucoidan tir rong Ecklonia cava, két qua cho thay
hiéu suét ting 1,3 1an so v&i phuong phap chiét xuat bang
nude nong. Trong khi d6, T.T. Nguyen va cs (2020) [19] da
sir dung hon hop Cellic®CTec2 (cellulase) va alginate lyase
dé chiét fucoidan tir rong Fucus evanesces khong cho thay
su khac biét o rang vé hiéu sut chiét, nhung khéi luong
phan tr va ham luong sulfate khi str dung phuong phap cé su
hd tro ctia cac enzyme cao hon so véi phuong phap hoa hoc.
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3.4. Két qud phin tich thanh phan héa hoc ciia
fucoidan thu dugc

Fucoidan duoc chiét bﬁng su hd tro clia Viscozyme &
diéu kién lua chon dd dugc xac dinh thanh phﬁn hoa hoc
gdm thanh phan duong don, ham luong sulfate va do phd
IR. Két qua phan tich thanh phan duong don, ham lugng
sulfate va axit uronic dugc thé hién & bang 1.

Bang 1. Thanh phan héa hoc cua fucoidan chiét tir rong nau
S. mcclurei.

Ham lrgng  Axit uronic Thanh phin monosaccharide (tj 1 mol)

sulfate (%) (%)

Mannose

0,007

Rhamnose

0,003 0,04

Fucose  Galactose Glucose  Xylose

0,005

25,32 10,1 1 0,71

Két qua phan tich thanh phan duong don ¢ bang 1 cho
thay, phan tur fucoidan chiét tir rong ndu S. meclurei duoc
chu tao chii yéu boi 2 duong fucose, galactose véi ty 1¢
fucose/galactose 1a 1/0,71 va nhom sulfate voi ham lugng
cao. Do do, fucoidan nay duoc goi la sulfate galactofucan,
phul hop véi cong bd ctia P.D. Thinh va cs (2013) [16].

Phd cong huong tir hat nhan proton dugc coi nhu mot
phuong phap dic trung dé nhan biét fucoidan dya vao tin
hiéu methyl cua fucose & vi tri C6. Két qua do phd 'H-NMR
cta fucoidan chiét tir rong nau S. mcclurei thu nhan duoc
trong nghién ctru nay dwoc thé hién ¢ hinh 4.
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Hinh 4. Phé 'H-NMR ctia fucoidan chiét tir rong nau S. mcclurei.

Phd 'H-NMR cuia fucoidan khi sir dung phuong phap
chiét voi sy hd trg cua enzyme co day du cac tin hiéu cua
phan t& fucoidan. Céc tin hiéu proton anomeric ¢ khoang
5-5,5 ppm, cac tin hi¢u trong vung 3,3-4,8 ppm la thudc vé
proton vong pyranose, 1 tin hiéu & khoang 1,3 ppm dugc
gan cho nhom CH, cua L-fucose.

T
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4. Két luan

Trong nghién ctru nay, diéu kién khi sir dung Viscozyme
dé hd trg chiét fucoidan tir rong nau S. mcclurei thu nhan
tai ving bién Khanh Hoa 1a 1% Viscozyme (v/w), ty 1é dich
chiét/rong nguyén lidu 1a 25/1 (v/w) va thoi gian chiét xuit 1a
24 gio. O diéu kién nay, ham huong fucoidan thu nhan dugc
la 4,27%; fucoidan dugc xac dinh la sulfate galactofucan

25
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voi ty 1€ fucose/galactose 1a 1/0,71. Véi két qua thu dugc,
chung t6i nhan thiy c6 thé su dung Viscozyme dé cai tién
quy trinh chiét xuat fucoidan bang phuong phap héa hoc
dang dugc s dung phé bién & Viét Nam nhé‘lm nang cao
hiéu suat thu nhan fucoidan va dap tmg yéu cau méi cuia xa
hoi 14 tién t6i cong nghé xanh trong san xuat.
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