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NGHIEN CUU ANH HUONG CUA ENZYME CELLULASE VA VI SONG DEN
TRICH LY FUCOIDAN TU RONG CERATOPHYLLUM SUBMERSUM

A STUDY ON THE EFFECTS OF ENZYME AND MICROWAVE ON FUCOIDAN
EXTRACTION FROM CERATOPHYLLUM SUBMERSUM ALGA

Hoang Thi Ngec Nhon", Lé Thi Thanh Thiy
Truwong Pai hoc Cong nghiép Thuec pham thanh phé Hé Chi Minh; hoangthingocnhon1002@gmail.com

Tém tat - Fucoidan la mét polysaccharide sulfate phirc tap c6 mat
trong tao bién dwéi dang hop chat co chira gbc fucose, cé nhiéu
hoat tinh sinh hoc quy nhw kha ning chéng ung thw, chéng viém,
chéng oxy héa, mién dich.. . Ceratophyllum submersum la loai rong
nwéc ngot chira nhiéu thanh phan co hoat tinh sinh hoc, trong dé
dang chu y phai k& dén fucoidan. Nghién ctru nay trinh bay anh
hwo’ng cda hé dung mai trong qua trinh tién xt ly mau, anh hwéng
cta xt Iy két hop 2 yéu tb enzyme va vi song dén ham luvong
fucoidan trich ly tir rong C. submersum (thu nhan tai Séc Trang).
Khao séat hé dung mai loai tap — hé 1 (methanol: chloroform: nwéc),
hé 2 (hexan; acetone; cdn 80%; ethanol: nwéc: formaldehyde),
ddng thei tim hidu sy tac dong cla enzyme, vi séng dén trich ly
fucoidan. K&t qua cho thdy, ham lwong fucoidan khi dwoc x Iy véi
hé 2 |a 568,442 + 9,721 (ug/ge) cao hon so véi hé 1 (422,127 +
11,554 ug/ge). Ham lwong fucoidan thu dworc khi cé sw hé tro clia
enzyme (1022,22 + 8,680ug/gcx), Vi s6ng (992,77 + 5,230u9/gcx),
két hop enzyme, vi séng: (1484,82 * 3,403 ug/ge).

Tir khoa - Ceratophyllum submersum; enzyme cellulase; tién xo
ly; fucoidan; vi séng

1. Gigi thigu

Rong bién chira rat nhidu polysaccharide sinh hoc quy
nhu alginate, laminaran, fucoidan véi kha nang ¢ng dung
hét sirc rong lon. Fucoidan 1a mét sulfate polysaccharide
di thé vai thanh phan céu tao hét sic phirc tap [1].
Fucoidan 1a mot hop chat da dang vé cong thic cau tao
nén c6 nhiéu hoat tinh sinh hoc dang dugc quan tim nhur:
Khéng dong tu méu, khang huyét khdi, khang virus,
chdng két dinh té bao, chéng tao mach (antiangiogenic),
khang viém, khang u, khang bé thé (anticomplementary),
diéu bién hé mién dich... 1a tiém nang rat Ion trong linh
vuc cong nghiép dugc pham, thuc phiam bd sung, my
pham va thuc phdm chiic nang [2].

Phuong phép trich ly fucoidan thudng duoc tién hanh
theo cac budc tién xir Iy khac nhau, sir dung dung mdi cho
qué trinh trich ly, két tua va sic ky dé tinh sach fucoidan
c6 trong dich trich. Tién xtr Iy Ia can thiét dé loai bo chét
diép luc, mannitol, mudi va cac hop chit nho khac. Hé
MeOH-CHClI3z-H,0 vai ti 1€ (4:2:1) [1] hoac ethanol 80-
85% la hai phuong phap thuong dwoc s dung xu ly
nguyén liéu truge khi trich ly [3]. Trich ly bang dung méi
la axit [4] hodc nuwéc nong véi nhiét @ 60—-100°C [5] va
CaCl; d6i khi dugc sir dung dé két tua alginate trong qua
trinh chiét [6]. Viéc tach chiét fucoidan bang dung dich axit
(chang han nhu HCI) s& lam tang hiéu suét trich ly fucoidan
trén dbi twong rong [7]. Ngoai ra, ¢4 cac phuorng phap khac
nhau ciing dugc phat trién dé hd tro qua trinh trich ly
fucoidan nhu enzyme, vi song, siéu am.

Rong Ceratophyllum submersum (tén thuong goi: rong

Abstract - Fucoidan, a complex polysaccharide sulfate, which
contains fucose polysaccharide (FCSPs), was found in marine algae.
Fucoidan has many valuable biological activities such as anti-cancer,
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results have shown that the fucoidan content which was treated with
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dubi cho), duoc tim thiy phd bién & céac ao, hd, dam lay
cling nhu dong sudi chay cham ¢ cac khu vuc nhiét doi va
on dgi. O Viét Nam, loai rong ndy moc phd bién & cac
kénh, rach, séng, sudi... Tuy nhién, hién ching chi duoc
cho vao bé cé4 canh, gan nhu rét it duoc sir dung véi cac
muc dich khac hodc nghién ciru dé thu nhan céc chét cé
hoat tinh sinh hoc ciia n6. Ngoai ra, theo khao sat budc dau
trén ddi tuong rong nay, nhan thay rong C. submersum ¢
ham luong fucoidan dang ké, c6 tiém ning dé thu nhan
fucoidan.

Nghién ctu nay tién hanh nghién cau anh huéng cua
enzyme dén qua trinh trich ly fucoidan thdng qua 3 yéu t: ti
I8 enzyme/ nguyén ligu, thoi gian xa ly, nhiét do xir ly
enzyme; anh hung cia vi séng qua 2 yéu td cudng do va thoi
gian vi song. Ngoai ra, dé c6 thé nang cao hiéu suét trich ly,
nhém tac gia tién hanh nghién ctu thém vé mac anh huong
khi két hop enzyme cellulase va qua trinh vi song dén hiéu
suat trich ly fucoidan tir rong C. submersum.

2. Nguyén li¢u va phwong phap nghién ciru
2.1. Nguyén ligu

Rong C. submersum thudc ho Ceratophyllaceae, chi
Submersum la loai rong nudc ngot, dugc thu nhan & khu
vuc tinh Soc Tring. Loai rong nay co dic diém doc theo
than cdy cua chdng 1a nhitng vong 14 mau xanh lyc sang,
thu‘cng la nhfrng ban hep va tao nhanh, cac 1a phan nhanh
nay kha gion va cung, dé roi rung trong qua trinh xu 1y tap
chat bui ban (rtra). Sau khi thu hai, dugc van Chuyen trong
ngay dén phong thi nghiém, tai day duoc ria bang nudc
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may va loai bo c4c tap chat bam trén rong nhur v6 6¢, Cét...
va bao quan & -5°C. Trong qué trinh nghién ctru, nguyén
ligu dugc rd dong va say kho ¢ 60°C dé bao quan, phuc vu
cho thi nghiém. Luu y rang, ham lugng nudc bén trong
rong nguyén liéu s& anh hudng t6i cac qua trinh trich ly sau
(hoa loang céc tac nhan dung dé trich ly gay sai so nong
do) nén nguyeén ligu can duoc say va xay nho nham toi uu
hoa hiéu suat trich ly hop chat fucoidan.
2.2. Phuwong phadp nghién ciru
2.2.1. Quy trinh trich ly fucoidan tir rong C. submersum
So d6 qué trinh trich ly dugc mé ta nhu Hinh 1.

Nguyén léu

Say

Cron

Trich Iy ‘

v

Taa protein

l

‘ Ly tdm ‘

y

Binh lugng

Hinh 1. So'dé quy trinh trich ly fucoidan

Rong sau khi siy kho dén do 4m <10% va loc qua ray
¢6 duong kinh 3mm sé& dugce dem ngam v6i dung méi nham
loai bo lipid va cac hop chat mau. Sau qué trinh trich ly
bang dung moéi HCI 1M, loc dich chiét dé thu nhan phan
dich trong dem két tua protein bang TCA (axit
Tricloacetic) & 4°C trong 60 phdt, ly tdm loai bé taa va thu
dich trong va tién hanh dinh lugng fucoidan.

2.2.2. Khdo st hé dung méi logi tap chdt trweéc qué trinh
trich ly fucoidan

Tién hanh can 1g rong nguyén liéu da duoc siy khd
dem ngam vaéi hé 1 (methanol: chloroform: nuéc ti 1¢ 4:2:1)
hoic hé 2 (lan luot cho hexan, acetone, con 80%, hén hop
ethanol: nudc: formaldehyde) [8]. Sau d6, thuc hién trich
ly nhu quy trinh (Hinh 1) dé chon dwoc hé dung mdi loai
tap chit thich hop cho qué trinh trich ly fucoidan.

2.2.3. Khdo sat s hé tro ciia enzyme dén trich ly fucoidan
ter rong C. submersum [9]

Can 1g nguyén liéu (tinh theo chat khd), thyc hién loai
tap bang hé dung moi (két qua Muc 2.2.2). Khao sat sur tac
dong cua enzyme cellulase (dang long) dén qua trinh trich
ly fucoidan théng qua ti 1€ enzyme/ nguyén liéu: 1/20, 2/20,
3/20 (v/w), thoi gian xtr ly enzyme (2h; 2,5h; 3h), nhiét d6
xtr ly enzyme: 30°C, 40°C, 50°C, 60°C. Sau khi nguyén liéu
duoc xtr ly bing enzyme, tién hanh quy trinh trich ly nhu
Hinh 1 va tién hanh xac dinh ham luong fucoidan.

2.2.4. Khao sat s hé tro ciia vi song dén trich ly fucoidan
ter rong C. submersum

Can 1g nguyén liéu (tinh theo chat khd), thuc hién loai
tap bang hé dung méi (két qua Muc 2.2.2). Khao sét anh
huong cia cuong do vi song: 700W (Low), 1600W
(Medium), 2500W (High), thoi gian vi séng: 1; 1,5; 2; 2,5;
3; 3,5; 4; 5 (phut). Sau khi nguyén liéu duoc xir ly bang vi
song, tién hanh quy trinh trich ly nhu Hinh 1 dé xac dinh
ham lugng fucoidan.

2.2.5. Khao sat anh hwong cua xi ly két hop enzyme - vi
séng dén qud trinh trich ly fucoidan tir rong C. submersum

Tién hanh can 1g (tinh theo chét kh) rong nguyén liéu
ngam vai hé dung mai tién xir ly (két qua Muc 2.2.2). Khao
sat sy anh huong khi két hop xir ly enzyme cellulase (voi
ti 1€ enzyme/ nguyén liéu 1/10 (v/w), trich trong 2 gio, nhiét
d6 50°C) va vi séng (cuong dd 700W trong 1,5 phut) trong
dung méi 1a nuéc cit mot 1an, ti 1é nguyén liéu/ dung moi
14 1/20 (W/v). Sau d6, tién hanh quy trinh trich ly nhu Hinh
1 dé xac dinh ham luong fucoidan.

2.3. Phwong phdp phdn tich

Phuong phép xac dinh ham luong fucoidan bang UV-Vis

+ Thiét lap duong chuan: Chéit chuan 1a fucoidan dugc
st dung dé xay dung duong chuin véi ndng do tur
10-100 pg/ml. Thém 1ml dung dich & mdi ndng d6 vao cac
dng nghiém. Cac dng nghiém duogc 1am lanh & nhiét d6 4°C
(trong 2-3 phat). Thém 4,5 ml axit sunfuric (85%). Cac 6ng
nghiém duoc day nip kin dé tranh béc hoi va cac éng dwoc
dit trong bon nudc sbi, trong thoi gian 10 phat. Cac 6ng
sau d6 duoc lam ngudi dudi voi nude, sau do thém 0,3 ml
axit cysteine hydrochloric 0,1% vao 6ng nghiém. Céc 6ng
nghiém duoc dit trong bong téi trong 2 gio. Sau do, do do
hap thu trén quang phd ké & 390 nm va 430 nm [10]. Mau
tring dwoc chuan bi bang phuong phép twong tu.

+ Xac dinh ham luong fucoidan: Pugc thuc hién theo
phuong phap 1ap dwong chuan, thay chat chuan bang mau
thi nghiém.

2.4. Phwong phdp xir |y sé liéu

Cac thi nghiém duoc lap lai 3 lan, két qua duoc xir ly
v6i phan mém Microsoft Excel 2013, su khac biét va chon
cac thdng sé phu hop dua trén két qua phan tich cua phan
mém IBM SPSS Statistics 20. Két qua duoc trinh bay dudi
dang gi4 tri trung binh # sai sb.

3. Két qua va ban luan
3.1. Anh hwéng ciia hé dung moi logi tap chdt d@én trich
ly fucoidan
Anh huéng ctia hé dung moi loai tap chat dén ham
lugng fucoidan trich ly dugc thé hién trong Bang 1.
Bdng 1. Anh huéng ciia hé dung moi logi tap chat

Hé dung moi Luong fucoidan (ug/gcr)
He 1l 422,127+11,554
H¢ 2 568,442+9,721

Luong fucoidan :[rich ly duoc khi loai tap chat bang hé
2 (hexan, acetone, con 80%, ethanol: nudc: formaldehyde)
12 568,44219 /9. cao hon hé 1 (methanol: chloroform:
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nudce) 1a 422,127ug/ge. Nam 2016, tac gia Thomas Hahn
va cong sy [8] da dua ra quy trinh tién xir Iy dé loai bo cac
hop chit ty nhién khac co trong rong nhu chlorophyll,
mannitol, lipid, polyphenol... bang céc chit bao gom:
Hexan, acetone, con 80% va hdn hop ethanol: nudc:
formaldehyde. Trong d6, hexan gilp loai bé lipid va céc
acid béo, acetone loai bo cac hop chat mau, ethanol 80%
duoc sir dung dé day mannitol ra khoi nguyén liéu, hon hop
(ethanol, nuéc, formaldehyde) duoc sir dung dé tring hop
polyphenol (thuong lién két chat ché voi fucoidan) va
ethanol 80% duoc s dung lai dé rira formaldehyd va
polyphenol.

Fucoidan hoa tan tét trong cac dung méi c6 hiang sé
dién méi cao (nudc, dung dich cd tinh kiém hozc acid), nén
thuong sir dung cac dung mdi ¢6 hang sb dién mai thap dé
han ché t6n that fucoidan trong qué trinh loai bo tap chat
trudc trich ly [8, 11]. Cac dung mdi hexan, acetone, ethanol
c6 hing sb dién mdi lan luot 14 1,9; 21; 25 thip hon so véi
methanol (33) va chloroform (4,8) [12]. Vi vay, hé 2 dugc
chon 1am dung méi loai tap chat trudce khi trich ly fucoidan
trong nghién ctru nay.

3.2. Anh hwoéng ciia xi Iy enzyme dén qua trinh trich ly
fucoidan tzr rong C. submersum

Anh huong ciia enzyme dén su trich ly fucoidan thé
hién & 3 yéu té: Ti 1é enzyme/ nguyén lidu, anh huéng cua
thoi gian va nhiét do dén sy trich ly fucoidan bang enzyme
duoc thé hién & Hinh 2, 3, 4.
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Hinh 3. Anh hurong cia thoi gian trich ly fucoidan bang
enzyme (40°C)
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Hinh 4. Anh huéng cia nhiét o (°C) dén trich ly fucoidan
bang enzyme

Tur Hinh 2, 3, 4 cho thy, diéu kién xu ly enzyme thich
hop dé thu nhan fucoidan tir rong C. Submersum: Ti I¢
enzyme/ nguyén liéu 1/10 (v/w), thoi gian xi ly enzyme
2 gio, & nhiét @6 50°C, thu duogc fucoidan c6 ham lwgng
1022,22 + 8,68ug/gek. Phan ung cia enzyme dugc tao
thanh khi trung tdm hoat dong cua n6 két hop véi co chét.
Ty vao ndng do enzyme va nong do co chat ma toc do
phan g cua qua trinh phan giai dién ra nhanh hay cham.
Theo Puri va cong su, qua trinh EAE gitip thanh té bao va
mang té bao bi pha v bai enzyme, do d6 giai phong cac
thanh phan c6 hoat tinh sinh hoc vao méi trudng véi higu
qua cao hon [13]. Enzyme cellulase pha v& thanh té bao
cua rong, tang su giai phong cac hoat chat bén trong. Khi
thoi gian xuc tac qua dai, co chat da duoc phan giai dén
cuc han, san pham thu duoc hiu nhu khong thay d6i. Mdi
mot enzyme hoat dong t6t nhat & nhiét d6 téi wu nhét dinh
[11]. Cellulase hoat dong t6i wu & pH 4,5-6,0 va nhiét do
trong khoang tir 50°C dén 60°C [9]. Khi nhiét d6 léch sang
hai bén nhiét do ti wu hoat dong cua enzyme giam va tbc
d6 phan tng s&€ giam theo. Sy tang nhiét d lam cho dong
ning cia enzyme va co chit ting, ching chuyén dong
nhanh hon, va cham nhiéu hon. Cac phuc chat enzyme —
co chét hinh thanh nhiéu hon, phan &ng xay ra nhanh hon.
Tuy nhién, néu nhiét do qua cao, enzyme sé& bj bién tinh.
Khi cau hinh vi tri xtc tac khdng con phu hop véi co chit,
enzyme mat hoat tinh xdc tac. Khi nhiét d6 ha thiap hon
nhiét do t6i uu, co chat va phan tir enzyme chuyén dong
cham. Tan sé va cham gitra ching thap dan dén it phirc hop
enzyme - co chat hinh thanh va téc d¢ phan tng giam.
3.3. Anh hwéng ciia xi Iy vi séng dén qua trinh trich ly
fucoidan t&r rong C. submersum

Anh huéng cua cong suit va thoi gian xir Iy vi séng
dugc thé hién ¢ Hinh 5, 6.
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Hinh 5. Anh huéng cua cong sudt dén ham heong fucoidan
trich ly bang vi song
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Diéu kién xtr ly vi séng thich hop dé thu nhan fucoidan tir
rong C. submersum cong suét vi séng 700W, thoi gian xir
ly enzyme 1,5 phut, thu dugc fucoidan c6 ham luong
992,77 + 5,23ug/gek (Hinh 5, 6). Vi séng gay ra su rung
dong cua cac phan tr nude trong té bao. Boi vi rung dong,
nhiét d6 cua chat long noi bao ting, nudc bay hoi va gy
ap luc 1én thanh té bao. Khi thanh té bao bi pha v&, céc chat
cé trong ndi bao duoc giai phdng [11]. Viéc khai thac cd
su hd tro vi séng caa fucoidan da dwoc bao céo lan dau tién
bai Rodriguez-Jasso va cong su chitng minh vi séng ¢6 anh
huong lon dén hiéu suat trich ly hop chat muc tiéu:
Fucoidan chiém 18,22% cua F. vesiculus khd (&p suét &p
dung la 120 psi trong 1 phut), twong duong véi luong
polysacharide thu dwoc bang nhiéu lan chiét ¢ 70°C [14].
Cuong dd vi séng cang cao nhiét do toa ra trong qua trinh
xtr Iy cang ting. Khi nhiét do ting s& thiic day cac qua trinh
trich ly dién ra nhanh hon, cdu tir fucoidan dugc trich ra
trong dich trich t6t hon. Mit khéc, nhiét 6 cao s& thiic ddy
cac bién dbi hda hoc cua cac thanh phan trong nguyén liéu,
anh huong toi chat luong cua fucoidan.

992.77
T 887.53
786.02
T 7039967621

689.85
= 609.99

566.31

Ham luong fucoidan

(ng/gek)

Ip L5p 2p 2,5p 3p 3,5p 4p 5p

Hinh 6. Anh hudng cua thoi gian dén ham lwong fucoidan

trich ly bang vi song

Theo A.T. Quitain va cong su st dung vi séng c6 thé
thu duoc fucoidan c6 trong luong phan tir thip khoang 13
kDa & 140°C, trong khi fucoidan thu duoc & 110°C ¢6 trong
lugng phan tir cao hon khoang 240 kDa. Néu nhiét do chiét
Xuat trén 160°C, khong thu dugc fucoidan ma chi c6 cac
san pham phan hay. Thoi gian vi séng cang dai, san pham
thu nhan duoc cang ting, nhung khi dat dén ngudng hiéu
suét trich ly thi du tang thoi gian, lugng san pham thu dugc
tang thém khong dang ké ma con tang kha ning trich ly cac
hop chat khéng mong mudn khéc c6 trong rong. Ngoai ra,
can tiéu ton thoi gian xu ly vi séng gap hai lan dé co duoc
lwong fucoidan bang véi khi xi ly vi séng & nhiét d6 cao
hon 10°C [15]. Nhu vay, thai gian thich hop cta qua trinh
trich ly fucoidan tir rong C. submersum la 1,5 phat.

3.4. Anh hwong cia xi ly két hgp enzyme-vi séng dén
qua trinh trich ly fucoidan tar rong C. submersum

Anh huong cia su két hop enzyme - vi song dén qua
trinh trich ly fucoidan tir C. submersum duoc thé hién trong
Béang 2.

Luong fucoidan trich ly dugc trong trudng hop xu ly
két hop enzyme - vi song truéc khi loai tap chat cho két
qua trong khoang 1397,382 + 509,239 (1g/gci) cao hon
khi loai tap trugc va xir ly enzyme-vi séng sau (tur
1355,863 + 1484,8181.g /g1 )- Enzyme cellulase xuc tac su
phan huay cellulose thanh glucose, dextrin va cac

ollgopolysaccharlde Vi song gay ap luc 1én, pha v& thanh
té bao gidp giai phong fucoidan. Nhu vay, viéc tién xu ly
VvéGi enzyme, vi song gilp qua trinh loai bo tap chét dién ra
manh va triét dé hon.

Bding 2. Anh hwéng cua su két hop enzyme-vi séng

Yéu t6 anh huong Luong fucoidan (1g/ger)

1355,863% + 3,567
1484,818° + 3,403
1397,382° + 5,927
1509,239¢ + 4,052

Két qua cho thay, két hop vi song - enzyme - hé cho
hiéu qua trich ly thu nhan fucoidan cao hon so véi anh
huong don yéu t. Didu nay co thé ly giai bai viéc enzyme
bi anh huong rat 1on boi nhiét do. Viéc st dung vi séng &
cuong do thap trong 1,5 phut dua nhiét d6 cua dung moi
I&n t6i 50°C - nhiét d6 toi wu cua enzyme cellulase - tao
didu kién thich hop dé enzyme hoat dong hiéu qua nhat,
lam ting kha nang trich ly hop chat fucoidan ra khoi rong
nguyén liéu. Trong khi d6, néu sir dung cdng suét, thai gian
vi song cao hon, cau tric cua enzyme s& bi bién d6i khién
kha nang két hop vai co chat (cu thé 1a thanh té bao trong
treong hop nay) giam hoac khéng con, tir d6 anh huong
truc tiép 1én kha nang thu nhan hop chat polysaccharide sau
qua trinh trich ly. Ngoai ra, viéc két hgp nay con dem lai
hiéu qua cao do qua trinh vi séng sé tao ra ap luc 1én thanh
té bao giap cit gdy mot phan céc lién két, tao diéu kién cho
enzyme dé dang pha 1y cu tric cenllulose virng chic cua
rong ciing nhu rat ngan thoi gian xtr Iy mau, ti uu hoa cac
diéu kién trich ly.

Hé - Enzyme - Vi séng

Hé - Vi séng - Enyme

Enzyme - Vi séng - Hé

Vi song - Enzyme - H¢

4. Két luan

Nghién ctru cho thay, anh huéng caa cac dung méi loai
tap khéc nhau trong qué trinh trich ly fucoidan thi cho két
qua khac nhau. Ngoai ra con cho thidy mirc d tac dong cua
enzyme cellulase |én hi¢u qua trich ly fucoidan, cling nhu
anh huong cua yéu t6 vi song va su két hop enzyme — vi
song dén qué trinh trich ly fucoidan tir rong C. Submersum.
Két qua cho thdy, vai tirng yéu t6 riéng lé, viéc sir dung
enzyme cellulase s& cho hiéu qua trich ly hop chét ra khoi
rong nguyén liéu cao hon so vagi s dung vi song, nhung
viéc sir dung két hop ca 2 yéu té enzyme va vi séng cho két
qua cao hon so véi mdi tic dong riéng lé 1én qua trinh trich
ly fucoidan tir rong C. Submersum

Lo cdm on: Nghién ctu nay do Truong Dai hoc Cong
nghi¢p Thuc pham Thanh pho H6 Chi Minh bao trg va cap
kinh phi theo Hop dong s6 67/HDP-DCT.
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