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TOM TAT

Fucoidan 1a mot polysaccharide sunfat ¢6 & tao duoc tmg dung trong cac nganh cong nghiép duoc pham, thuc
pham va my pham. Qué trinh chiét xuit cac hoat chét sinh hoc tir tao bang enzyme dugc chirmg minh hiéu qua vi
ching 1am suy giam thanh t& bao ma khong anh huéng dén cac thanh phin bén trong. Nghién ciru nay di xéac
dinh diéu kién thuy phan t6i wu ciia rong mo Sargassum sp. bang endo-p-1,4-glucanase dé thu nhan fucoidan.
Sargassum sp. xtt 1y véi endo-B-1,4-glucanase & ty 18 1/25 (w/v) cho luong fucoidan thu dwoc 16n nhét twong
tng 0,0026g. Khao sat diéu kién chiét suat cho thdy fucoidan thu dugc cao nhit & diéu kién nhiét d6 50°C, thoi
gian chiét sut 24 gid. Hiéu suit chiét fucoidan bang endo-B-1,4-glucanase cao gap 2,8 1an so v&i phuong phap
hoéa hoc str dung HC1 0,1 M. Fucoidan thu dugc c¢6 kha ning trc ché vi khudn Escherichia coli va Staphylococcus
aureus. Két qua nghién ctru nay 1a tién dé cho cac nghién ciru sdu hon vé tach chiét fucoidan tir rong mo va cac
loai rong bién khac str dung enzyme dé thuy phan, tir 46 Gmg dung trong cic nganh thyc pham, duoc pham.

Tir khda: Chiét xuat dua trén enzyme, endo-f-1,4-glucanase, fucoidan, khang khuan, Sargassum.

MO DAU

Rong mo Sargassum la loai rong giau cac chét cé hoat tinh sinh hoc, thanh phan chinh ctia rong mo 1a cac
polysaccharlde (cellulose, alginate, laminaran, fucoidan), ngoai ra con c6 mannitol, glbberellln cytokinin,...va
nhiéu loai vitamin (Vi Ngoc Boi et al., 2015). Fucoidan la mét polysaccharide sunfat co trong thanh t& bao cua
rong mo Sargassum voi nhiéu céng dung nhw chéng déng mau, khang vi-rat, chéng ung thw, chéng viém va
chdng oxy héa (Hanjabam et al., 2019; Alboofetileh et al., 2019; Rhein-Knudsen et al., 2023). Fucoidan cé thé
dwoc chiét xuat tir rong bién béng nhidu quy trinh va cac giai doan khac nhau bang cach st dung cac phuong
phép hoa hoc, vat ly va enzyme nhwng van gitr dwoc cac dac tinh sinh hoc tw nhién (Suprunchuk, 2019).

Chiét xuat dwa trén enzyme (EAE) la mot phwong phap xanh st dung cac enzyme thdy phan té bao nhw
protease, cellulase, hemicellulase,... (Heo et al., 2005). Chiét xuat fucoidan t rong bién bang enzyme c6 hiéu
qua vi pha v& thanh té bao ma khoéng anh hwéng dén cac thanh phan bén trong rong bién. Qua trinh chiét xuét
fucoidan bang phuong phap EAE phu thuéc vao loai enzyme st dung thich hop, diéu kign chiét xuét (nhiét do,
pH) va nguyen liéu st dung (Rhein-Knudsen et al., 2023; Adadi et al., 2018). Nghlen ctu cla Rhein-Knudsen va
dong tac gia (2023) ching minh EAE giam thoi gian chiét, nang cao hiéu qua thu hdi, duy tri hoat tinh sinh hoc
cta fucoidan va gidm thiéu si dung dung méi hiru co (Rhein-Knudsen et al., 2023). Vi vay, EAE hién dugc
nghién ctu st dung trong chiét xuat cac hoat chat sinh hoc néi chung va fucoidan tr to bién nai riéng.

NGUYEN LIEU VA PHUONG PHAP

Vat liéu

Rong mo st dung cho thi nghiém dwoc thu thap tai cac vUng'bién Khanh Hc‘)a,cua Viét Nam vao thang 7/2023.
Mau rong mo sau khi thu vé dwoc rira sach va loai bé tap chat, sau d6 dem say khé & 55-60°C dén khoi lwgng

khong ddi thi tién hanh xay nhé bang may xay sinh td, phan bot rong dwoc bao quan & éng falcon trong subt quéa
trinh thyc hién nghién ctru.

Endo-B-1,4-glucanase dwoc san xuét tlr ching tai té hop Pichia pastoris trén mai trwéng YP (Huy et al., 2016).
Xac dinh hoat tinh enzyme

Hoat d6 endo-B-1,4-glucanase tai t& hop dwoc xac dinh bang phan ng véi co chét carboxymethyl cellulose va
phat hién san phdm thiy phan bing do mat dd hdp phu & budc séng 540 nm s dung thubc ther DNS
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(Miller, 1972) Pwong chudn dwoc xay dung st dung glucose tinh khiét va voi phuong trinh tuyén tinh y = 2.8986
- 0,0574x (R =0.9873), trong do y la d6 hap phu (OD) & buwéc song 540 nm, x la nong dd glucose (mg/mL). M6t
don vi enzyme dworc dinh nghia la lwgng enzyme can thiét nham giai phong 1 umol dudng khiv & diéu kién phan Gng.

Chiét xuét fucoidan bang enzyme

Quaé trinh tach chiét fucoidan dwa theo quy trinh tach chiét cia Nguy&n Thi Thuan va déng tac gia (2020)
(Nguyen et al., 2020). Nguyén liéu bét rong mo cho vao éng falcon bd sung dd HCI 0,1M hoéc dung dich enzyme
véi ti 1& can khao sat. H6n hop dwoc Ic d&u G & nhiét dd 40°C trong 24 gi®. Tién hanh ly tam trong 5 phut &
10.000 vong/phat. 500 pL dich ndi dwoc thu nhan va bd sung thém 200 pL CaCl2 ly tam 15 phat & 10.000
vong/phut dé loai bé két tha alginate. B6 sung 700 uL ethanol 72°, ly tam 15 phit & téc do 10.000 vong/pht, loai
bd phan dich va sy kho két tia dé xac dinh khéi lwgng fucoidan.

Khao séat anh hwéng diéu kién phan tng

Ty |& nguyén liéu: Enzyme duoc tién hanh khao sat trong éng falcon 10 mL chiva 0,05 g bdt rong mo' va enzyme.
Thém enzyme vao v&i ti |1é rong/enzyme khéo séat 1an lwot la 1/20; 1/25; 1/30; 1/35; 1/40 (lwgng enzyme twong
ngla1mL; 1,25 mL; 1,5 mL; 1,75 mL va 2 mL). H6n hop dwoc lac déu G & nhiét do 40°C trong 24 gi¢r. Sau do,
hén hop phan ng dwoc dun séi trong 5 phat d& bat hoat enzyme va tién hanh ly tam trong 5 phat & 10.000
vong/phut. 500 pL dich ndi dwec thu nhan va bd sung thém 200 pL CaCl, ly tam 15 phit & 10.000 vong/phut dé
loai bd két ta alginate. Thu dich ndi, bd sung 700 L ethanol 72°, ly tm 15 phut & téc d6 10.000 vong/phdt, loai
bd phan dich va sdy kho két tha d& xac dinh khéi lweng fucoidan.

Ty |& nguyén liéu: Enzyme téi wu & thi nghiém trén dwoc chon dé tiép tuc khdo sat nhiét d6 phan tng. Ong falcon
chra 0,05 g bét rong mo va enzyme dwoc lac déu U & nhiét do & 30°C, 40°C, 50°C, 60°C, 70°C trong 24 gi¢. Sau
d6, hén hop phan (ring duoc dun séi trong 5 phat dé bt hoat enzyme va tién hanh ly tam trong 5 phat & 10.000
vong/phut. 500 pL dich ndi dwec thu nhan va bd sung thém 200 uL CaCl, ly tam 15 phat & 10.000 vong/phut dé
loai bd két ta alginate. Thu dich ndi, bd sung 700 L ethanol 72°, ly tdm 15 phut & téc d6 10.000 vong/phdt, loai
bé phan dich va siy kho két tia dé xac dinh khéi lwgng fucoidan.

Ong falcon chira 0,05 g bét rong mo va enzyme dwoc lac déu G & nhiét d6 t6i wu & trén trong cac khoang thoi
gian 12, 18, 24, 30 va 36 gi¢. Sau d6, hén hop phan ng dwoc dun sdi trong 5 phit dé bat hoat enzyme va tién
hanh ly tam trong 5 phit & 10.000 vong/phit. 500 pL dich ndi dwoc thu nhan va bd sung thém 200 pL CaCl; ly
tam 15 phit & 10.000 vong/phut dé loai bd két taa alginate. Thu dich ndi, bd sung 700 uL ethanol 72°, ly tam 15
phat & tc d6 10.000 vong/pht, loai bé phan dich va sy kho két ta dé xac dinh khéi lwong fucoidan.

Chiét xuét fucoidan bang acid

Qué trinh tach chiét fucoidan bang dung dich HCl 0.1M dwa theo quy trinh tach chiét cia Nguy&n Thj Thuan va
ddng tac gia (2020) (Nguyen et al., 2020) v&i mot sé thay ddi. Ong falcon chira 0,05 g bét rong meo, bd sung HCl
0,1M Vi ti 1& rong mo/HCI (0,1M) 14 1/20. H6n hop dwoc lac déu G & nhiét d6 40°C trong 24 gid. Tién hanh ly
tam trong 5 phit & 10.000 vong/phut. 500 pL dich néi dwgc thu nhan va bd sung thém 200 pL CaCl, ly tam 15
phat & 10.000 vong/phut dé loai bé két tda alginate. B6 sung 700 pL ethanol 72°, ly tam 15 phat & tbc d6 10.000
vong/pht, loai bé phan dich va s&y khé két tia dé xac dinh khéi lwgng fucoidan.

Khao sat hoat tinh sinh hoc cua fucoidan

Hoat tinh khang khuén cua fucoidan dwoc xac dinh theo nguyén Iy clia phwong phap xac dinh néng d6 (rc ché téi
thidu. Phuwong phap dwoc mbd ta béi Ayrapetyan va ddng tac gia (2021) (Ayrapetyan et al., 2021) va véi mot sé
thay ddi. Vi sinh vat dwoc nudi 16ng qua dém trong méi trudng LB & 37°C. Cac mau fucoidan dwgc hoa tan trong
nwac dén ndng dd cudi cling 1a 10, 20, 30, 40, 50 mg/mL. 10 pL dung dich chra vi khudn & mat do khoang 10°
CFU/mL dworc trén véi 90 pL dung dich fucoidan va G trong 4 gio & 37°C. Sau dé, 100 uL dung dich dwoc trai
déu trén dia petri chira méi trwerng LB, G & 37°C trong 16 gi¢r. S lwong khuén lac moc trén dia dwge dém va so
sanh gitra cac nghiém thirc khac nhau.

Phwong phap xtv ly sé liéu

Phan mém Microsoft Office Excel dwoc str dung dé& xt ly sé liéu thd thu dwoc tlr cac thi nghiém va st dung phép
phan tich phuong sai (ANOVA) két hop so sanh Ducan test trong SPSS nham xac dinh sy sai khac gilra cac
trung binh cda cac céng thirc thi nghiém.

KET QUA VA THAO LUAN
Xac dinh ty [é nguyén liéu rong: enzyme

Cac mau rong mo Sargassum sp. x& ly véi endo-B-1,4-glucanase G & nhiét do 40°C trong 24 gi& v&i cac ti 1@
khac nhau. Khéi lwgng fucoidan thu dworc tir cAc mau nghiém thirc dwoc thé hién trong Hinh 1.
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Hinh 1. Ham lwong fucoidan thu nhan véi ty 1@ nguyén liéu rong/enzyme khac nhau

Két qua & Hinh 1 cho thay, mau rong mo Sargassum sp. xt ly v&i endo-B-1,4-glucanase & ty 1& 1/20 (wiv) co
lwgng fucoidan thu dwoc 14 0,0018 g va lwong fucoidan thu hoi ting Ién 0,0026 g khi ty 1& nguyén liéu rong mo va
enzyme dat 1/25 (w/v). Nhw vay, khi tang ty 1& nguyén liéu rong mo va endo-B-1,4-glucanase thi ham lwong
fucoidan thu dwoc ciling tang theo. Tuy nhién, khi tang ty 1& nguyén liéu rong mo va endo-B-1,4-glucanase st
dung 1én 1/30 (w/v), 1/35 (w/v) va 1/40 (w/v) thi ham lwgng fucoidan thu dwgc lai gidm chi dat gia tri twong trng la
0,0025 g; 0,0024 g va 0,0022 g. C6 thé thay khi ty 1& nguyén liéu rong mo va enzyme dat dén nguéng gi¢i han thi
du co tang ty I& Ién ham lueng fucoidan thu duoc cling khéng thay ddi va ciing khdng cé y nghia théng ké (p < 0,05). Do
do, dé tiét kiém enzyme va chiét xuét kinh t& hon thi chon ty 1& nguyén liéu rong mo va enzyme la 1/25 cho cac
khao sat tiép theo.

Két qua nay twong tw véi nghién ciru ctia Cao Thj Thiy Hang va déng tac gia (2022) khi tién hanh khao sat ty lé
dich chiét trén rong nguyén liéu dén hiéu suét cla fucoidan tlr rong nau S. mcclurei. Két qua ty 1& rong nguyén
liéu trén dich chiét la 1/25 thi ham lwgng fucoidan thu dwoc dat 4,22% va khong thay déi nhiéu cho dén khi tang ti
I& dich chiét Ién 1/30. Ngoai ra, nghién ctvu clia V8 Phan Tuén Vi va déng tac gid (2023) ciing da khao séat cac ti
1& chiét 1/5; 1/10; 1/15; 1/20 va 1/25 dung dé chiét S. oligocystum bang Viscoenzyme L cho thay ti & 1/20 va 1/25
(wiv) khong c6 s sai khac cé y nghia théng ké va cho hiéu suét thu héi lipid 1a 57.34 + 3.44% va 62.14 + 2.52%.

Anh hwéng diéu kién |én chiét xuat fucoidan

Mbi loai enzyme c6 mot khodng nhiét do tdi wu khac nhau vi vay dé xac dinh dwoc khodng nhiét dd phu hop cho
qua trinh G rong mo nhdm thu dwoc khédi lwong fucoidan cao nhat, thi nghiém dwoc thwe hién & cac mirc nhiét do
la 30°C, 40°C, 50°C, 60°C va 70°C trong 24 gi¢. Két qua khéi lwgng fucoidan thu dwoc t&r cac m&u nghiém thire
dwoc thé hién trong Hinh 2.
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Hinh 3. Bién thién khéi lwong fucoidan thu nhan

Hinh 2. Bién thién khéi lwong fucoidan thu nhan wong
v@&i théi gian chiet xuat khac nhau

& nhiét do chiét xuat khac nhau

Khi nhiét do tang tlr 30°C 1én dé&n 50°C, lwong fucoidan thu hdi dwoc ting dang ké tir 0,0012 g 1én 0,0032 g va
dat & mlrc cao nhat & nhiét d6 50°C. Khi hén hgp phan rng tang lén 60°C va 70°C thi lwong fucoidan thu duoc
giam lan luot 1a 0,0025 g va 0,0013 g. Nhiét do la mot trong nhung yéu td anh huwéng dén qua trinh thu héi
fucoidan vi mdi enzyme déu cé nhiét do tdi wu riéng, khi thay ddi nhiét do toi wu thi sé& lam gidm kha nang hoat
doéng ctia enzyme, tham chi c6 thé lam bién tinh enzyme. Endo-B-1,4-glucanase tai t& hop dwoc st dung trong
nghién ctru ndy co6 nhiét d6 hoat dong tdi wu trong khoang 50-60°C (Huy et al., 2016), do dé day ciing la nhiét 66
thich hop cho viéc chiét fucoidan tir rong mo s dung endo-B-1,4-glucanase. Két qua nay phu hop véi nghién
ctru cla Hoang Thi Ngoc Nhon va Lé Thi Thanh Thay (2020) khi tién hanh nghién ctru chiét rong Ceratophyllum
submersum bang cellulase & 50°C, lwgng fucoidan thu dworc 1& 1022,22 pg/gck. Theo nghién ctu cta Tran Thi
Ngoc Mai (2020) & nhiét dd tdi wu 50°C ti 1& thu hdi cao chiét 1&n lwot 1a 7,5% va 8% cho rong nau S. feldmannii
va S. polycystum, khi st dung dung méi chiét la cé bd sung Viscozyme L. Do vay, sé& lwa chon nhiét d6 50°C dé&
lam théng sé c¢b dinh cho cac thi nghiém tiép theo.
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Xac dinh th&i gian G thich hop

D& xac dinh ham lwong fucoidan thu dwoc theo thoi gian thi hén hop phan (rng duoc O trong thoi gian 12 gio, 18
gi®, 24 gid, 30 gi&r va 36 git. H6n hop thi nghiém tién hanh Vi cac diéu kién cb dinh twong &ng ty 1& chiét gitra
nguyén liéu rong mo/enzyme 1a 1/25 (w/v) va nhiét d6 cia mau chra endo-B-1,4-glucanase 1a 50°C. Két qua thu
hoi fucoidan dwoc thé hién & Hinh 3.

Két qua & Hinh 3 cho thay, lwong fucoidan thu duwgc ting dan khi tang thoi gian G 12 gio, 18 gid va 24 gid voi
lwong fucoidan thu dwoc twong trng la 0,0016 g; 0,0025 g va 0,0031 g. Tuy nhién, khi tdng th&i gian G 1én 30 gio
va 36 gio lwong fucoidan thu dworc lai gidm dan con 0,0028 g va 0,0029 g. Két qua nay cho thay, thdi gian G & 24
gi& thi ham lwong fucoidan thu dwoc cao nhéat cd ham lwong 0,0031 g. Endo-B-1,4-glucanase pha v& thanh té
bao clia rong mo, tang sy giai ph(’)ng céac hoat chét sinh hoc bén trong. Khi thoi gian xuc tac qué dai, co chat da
dwoc phan giai dén cyc dai, thi san pham thu dwec hau nhw khong thay déi. Do khi thoi gian G qua dai thi hoat
tinh enzyme c6 thé& bj anh hwéng bdi chinh thanh phan cac chat cé trong dich chiét. Khéng nhirng thé con lam
tang kha nang trich ly cac hop chét khong mong mudn, tiéu tén nang Iwcyng thoi gian khéng can thiét. Két qua
nghién ctru pht hop voi nghlen ctu ctia Cao Thi Thuy Hang va dong tac gia (2022) khi khao sat anh hwéng cia
thoi gian dén hiéu suét cda fucoidan trén rong nau S. mcclurei béng Viscozyme. Két qua sau 24 gid thi ham
lwong chiét fucoidan dat cao nhét véi ham lwong |a 4,31%.

So sanh hiéu qua chiét fucoidan ctia phwong phap enzyme véi phwong phap héa hoc

Quy trinh chiét xuat fucoidan str dung HCI (0,1 M) dé tach chiét fucoidan tir rong Sargassum sp. dwa theo mo ta
ctia Nguyén Thj Thuan va ddng tac gid (2020) véi mét sb thay ddi, két qua thu hdi dwoc 2,2% fucoidan thd. Véi
phwong phap tach chiét bang enzyme véi cac didu kién da ti wu ty 1& rong: enzyme la 1/25, nhiét d6 50°C, thdi
gian chiét & 24 gi® lwong fucoidan thu nhan dwoc dat 0,0031 g twong ¢ng 6,2%. Két qua nay cho thdy phwong
phéap tach chiét b&ng enzyme c6 hiéu qua hon gép 2,8 1an so véi phwong phap héa hoc. Két qué nay ciing kha
twong ddng v&i nghién clru ctia Pham B&c Thinh va ddng tac gid (2013) da st dung HCI dé chiét fucoidan tir
rong S. mcclurei v&i ham lwong fucoidan thé 1a 2,7%. Két qua nay cao hon so véi ham lwong fucoidan thu dwoc
tlr rong mo' S. glaucescens, S. horneri va L. japonica lan lwot 14 4,20%, 4,80% va 4,64% bang phwong phap chiét
b&ng nwéc néng (Wang & Chen, 2016).

Hoat tinh khang khuan dich chiét fucoidan

Hoat tinh khang khuén d& dwoc xac dinh bang phuong phap dém khuén lac c6 trén dia peptri & 5 mirc nong do
cta fucoidan 1a 10 mg/mL; 20 mg/mL; 30 mg/mL; 40 mg/mL va 50 mg/mL, két qua dwoc thé hién trong Hinh 4;
Hinh 5.

10 mg/mL 20 mg/mL 3 I 10 mg/mL 20 mg/mL 30 mg/mL

40 mg/mL 50 mall 6i chii 40 mg/mL 5 ! B6i chimg

Hinh 4. Kha nang khang E. coli cta chiét xuat fucoidan Hinh 5. Kha nang khang S. aureus cla chiét xuat fucoidan

Két quéa & Hinh 4 va 5 cho thay fucoidan cé kha nang déi khang véi hai dong vi khun 1a E. coli thuéc Gram am
va S. aureus thuéc Gram dwong. Tang ndng do fucoidan ciing déng thdi tdng kha nang trc ché sy sinh trwdng va
phét trién cda vi khuan thé hién qua sy gidm cta sé khudn lac xuét hién trén dia nudi cay. Péi véi E. coli 1a vi
khuan Gram am thi sé khuan lac phéat trién trung binh tlr mau khang & ndéng dd 10 mg/mL la 39 khuén lac/dia va
khi tang ndng dd lén 20 mg/mL thi sé khuan lac gidm xudng con 32 khuén lac /dia. Khi néng do fucoidan téng lén
30 mg/mL, 40 mg/mL va 50 mg/mL thi sb khuan lac trung binh xuét hién trén dia peptri 1an luot la 25; 21 va 13
khuan lac/dia. Két qua nay chirng minh hiéu qua trc ché cda fucoidan sau tach chiét 1én sw sinh trwéng va phat
trién E. coli. K&t qua twong tw cling dwgc ghi nhan khi thtr nghiém hiéu qua déi khang cta fucoidan trén vi khuén
Gram dwong S. aureus cho thdy cé sy twong quan gitba nong do fucoidan va kha nang trc ché vi khuan. Sé
khuén lac trung binh phét trién khi dwoc x& ly & néng d6 10 mg/mL Ia 33 khuén lac/dia va giam dan vé 27; 23; 14
va 8 khuén lac/dia sau khi dwgc xt ly véi dung dich chira fucoidan & ndng dé theo tuan tw 20 mg/mL, 30 mg/mL,
40 mg/mL, 50 mg/mL. Twong déng véi két qua dat dwgc & nghién ctvu nay, Marudhupandi va Kumar (2013)
trong nghién ctru tac dung khang khudn cla fucoidan tir S. wightii cho thdy fucoidan (rc ché tét E. coli va
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Salmonella (Marudhupandi & Kumar, 2013). Chotigeat va déng tac gid (2004) da chiét xuét fucoidan tho tir
S. polycystum va st dung dé kiém soat nhém vi sinh vat gay hai bao gém Vibrio harveyi, S. aureus va E. coli
(Chotigeat et al., 2004). Fucoidan tach chiét t» Fucus vesiculosus cling cho thdy kha ndng ¢ ché tbt cac dong vi
khuan Gram am Ia E. coli va vi khudn Gram dwong la Bacillus subtilis va Listeria innocua (Cabral et al., 2021).

KET LUAN

Endo-B-1,4-glucanase ting hiéu qua chiét xuét fucoidan tir rong mo Sargassum sp. véi ty 1& rong: enzyme la 1/25
(wiv), nhiét dd chiét xuat 14 50°C, thoi gian chiét xuét & 24 gio. O diéu kién nay, ham lwong fucoidan thu nhan
duoc bang enzyme la 6,2% cao hon khi tach chiét bang phwong phap héa hoc la 2,2%. Két qua cho thay
fucoidan thu nhan duoc cé kha nang khang khuén déi véi ca hai loai vi khudn Gram am (E. coli) va Gram duwong
(S. aureus) v&i ndng do (e ché téi thiéu 1a 10 mg/mL.
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SUMMARY

Fucoidan is a sulfated polysaccharide found in algae which is widely applied in the pharmaceutical, food, and
cosmetic industries. The extraction process of bioactive compounds from algae by enzyme-assisted has been
demonstrated to have high effective because it hydrolyzed the cell walls with less effect on biological subtances.
This study investigated the effect on using endo-B-1,4-glucanase to extract fuoidan from brown algae Sargassum
sp.. The treament at a ratio of 1/25 (w/v) of biomass:enzyme yielded the highest fucoidan, reaching 0.0026g. The
optimal conditions for the extraction was temperature of 50°C and incubation time of 24 hours. The extraction
efficiency of fucoidan by endo-p-1,4-glucanase was 2.8 times higher than the chemical method using HCI 0.1M.
The extracted fucoidan exhibited Escherichia coli and Staphylococcus aureus inhibitory activities. The present
results provide helpful information for fucoidan extraction process from Sargassum sp. in intergration with
enzyme-assisted which are further applicable in food and pharmaceutical industries.

Keywords: Enzyme-assisted extraction, endo-$-1,4-glucanase, fucoidan, antibacterial, Sargassum.
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