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Tom tit

Rong sun (Kappaphycus alvarezii) la logi rong bién c6 chita nhiéu hop chdt c6 hoat tinh sinh
hoc, trong dé ding chii y la fucoidan. Vé mat héa hoc, fucoidan 1a mét chudi phan tir cao
polysaccharides c6 thanh phan chu yéu 1a sulfate fucose, ¢ nhiéu hogt tinh sinh hoc quy nhuw khang
oxy hoa, khang khudn, khang méc, khdng dong mau, chong khéi u... va dac biét 1a hogt tinh mién
dich. Nghién ciru da tién hanh thu nhdn fucoidan tir rong sun (khu viec Pam Moén, tinh Khdnh Hoa),
tinh sach fucoidan bang phwong phdp sdc ky loc gel, xdc dinh ham lwong fucoidan tir cdc phin doan
thu dwoc; Thuce hién xdc dinh khéi lwong phdn tir ciia fucoidan trong rong sun bang phwong phdp
GPC: thir hoat tinh mién dich véi MTT. Céc phan doan dwoc chon khi qua sdc ky loc gel co ham
lirong fucoidan 150,14 (ug/ml) va do tinh sach 36,48%. Khoi liong phdn tir trung binh ciia fucoidan
thap c6 gid tri 4,2 kDa. Fucoidan dwoc ghi nhdn c¢é hoat tinh gdy ting sinh té bao don nhan mdau
ngoqi vi (Peripheral Blood Mononuclear Cell - PBMC), tai nong do 250 ug/mL thé hién tinh gay
déc va hoat tinh gdy doc giam dan theo nong dg.

Tir khéa: fucoidan, hoat tinh mién dich, rong sun Kappaphycus alvarezii, tinh sach.

Study of purification and immune activity of fucoidan from Kappaphycus alvarezii
Abstract

Kappaphycus alvarezii is a seaweed containing numerous carbohydrate with biological
activities, especially fucoidan. Fucoidan is fucose polysaccharides (FCSPs) with diverse biological
activities including antioxidant, anticoagulant, antiviral, antitumor, anti-inflammatory... and
especially immune activity. In this study, fucoidan purification and immune acitivity from
Kappaphycus alvarezii algae (collected at Dam Mon area, Khanh Hoa provine) were investigated.
Fucoidan was purified from the extract by gel filtration chromatography, the content and the purity
in fractions were determined. The molecular mass of fucoidan was determined by GPC and the
immune activity of fucoidan was evaluated with MTT. The average molecular weight of low fucoidan
was 4.2 kDa. Fucoidan has been shown to be effective in the treatment of several types of cancer
that cause peripheral blood mononuclear hyperplasia Peripheral Blood Mononuclear Cell (PBMC),
at a concentration of 250ug/ml exhibiting toxicity and toxic depressant activity.

Keywords: fucoidan, immune activity, Kappaphycus alvarezii, purification.

1. Pit van dé carbohydrate, protein, chit khoang, lipid, séc t6,
Rong sun thudc nganh tao dé day laloairong  enzym... Ham luong carbohydrate dao dong tir
bién c6 gia tri kinh té cao. Trong rong sun, hAm  50-60% va thuong tap trung cha yéu & thanh té
lwong nudc chiém 77-91% con lai 1a phan trim  bao gom c6 cellulose va cac loai duong c6 hoat
chat kho. Trong chat kho chia chu yéu la  tinh sinh hoc (Nisho va cong sw, 1991).
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Fucoidan 1a hop chit c6 chta fucose
polysaccharides, c6 mat trong tao bién va cé
nhiéu chirc ning lién quan dén hoat dong sinh ly
(Ale va cong su, 2011). Fucoidan la mét hop
chat da dang vé cong thirc cau tao nén c6 nhiéu
hoat tinh sinh hoc dang dugc quan tim, duogc
ing dung cho thyc pham chirc nang, chong ung
thu, mién dich, chéng viém, khéang virus, thuéc
chbng déng méau va chit chdng oxy hoa (Ale va
cong su, 2011; Fitton, 2011; Lakmal va cong su,
2014). Rong bién dwoc biét dén la ngudn
fucoidan I6n nhat, nhung ngudn loi nay chua
duoc khai thac nhiéu (Hahn va cong su 2012).
Phuong phép trich ly thuong sir dung duoc tién
hanh theo cac budc tién xtr 1y khac nhau, sir
dung dung méi cho qué trinh trich ly, két tua, va
sdc ky dé tinh sach fucoidan c6 trong dich trich.
Tién xtr Iy 14 can thiét dé loai bo chat diép luc,
mannitol, mudi va cac hop chit nho khac. Hé
MeOH-CHClI3s-H:0 vai ty 1€ (4:2:1) (Ale va
cong su, 2011) hoac ethanol 80-85% la hai cach
thuong dugc st dung xt 1y nguyén liéu trude
khi trich ly (Yang va cong su, 2008). Trich ly
bang dung mai 1a acid (Ale va cong su, 2011)
hodc nudc néng vai nhiét do 60 —100°C (Luo va
cong su, 2009) va CaCl, d6i khi dugc st dung
dé két tua alginate trong qua trinh chiét (Bilan
va cong su, 2002). Theo cac nghién curu tach
chiét fucoidan bang dung dich acid, chiang han
nhu HCI, s& nang cao hi¢u sudt thu nhén
fucoidan (Kawamoto va cong su, 2006). Viéc
b6 sung CaCl, dé két tia alginate c6 thé lam
tang do tinh khiét ciia fucoidan nhung ciing c6
thé lam giam san luong.

Tuy nhién, vin dé dang duoc quan tdm
nghién ctou hién nay la nang cao d¢ tinh sach
fucoidan tir ché pham dich trich ly dé c6 thé
nghién ctru cac hoat tinh sinh hoc quy gia cia
hop chat nay. Fucoidan dugc biét dén 1a hop
chat quan trong trong nghién ctru hoat tinh
chdng ung thu nén hoat tinh mién dich 1a tinh
chat rat dugc quan tam. Nghién ciru qué trinh
tinh sach fucoidan tir rong sun bang phuong
phap sic ky loc gel dé ning cao d¢ tinh sach cua
fucoidan, nha xac dinh hoat tinh sinh hoc cua
fucoidan tir rong sun lam co s& cho cac tng

dung ctia ché pham fucoidan sau nay.

2. Vit liéu va phwong phap

2.1. Vat ligu, dia diém, thoi gian

Rong sun (Kappaphycus alvarezii) tuoi dugc
thu nhan & khu vye Bam Mén, tinh Khanh Hoa.
Rong duoc rira sach bang nuéc va loai bo cac tap
chat bang ray, siy ddi luu ¢ 60°C, nghién thanh
bot bang may xay khd. Nghién ciru duoc thuc
hién tai Trung tdm Thi nghiém Thuc hanh,
Trudng Pai hoc Cong nghiép thuc pham Tp. Hb
Chi Minh, 93 Tan Ky Tan Quy, phuong Tan Son
Nhi, quan Tan Pha, thanh phé HS Chi Minh,
trong thoi gian tir thang 10 nim 2017 dén thang
7 nam 2018.

2.2. Phwong phdp nghién ciru

2.2.1. Nghién c:zu tinh sgch fucoidan bang
phuong phdp loc gel

Quy trinh trich ly, thu nhan va tinh sach
fucoidan tir dich trich duoc tién hanh theo Kim
va cong sy (2007) nhu sau:

Rong tuoi = Xir ly = Trich ly > Két tua >
Loc gel = Fucoidan tinh sach.

Quy trinh chi tiét tién hanh thu nhan va
tinh sach fucoidan

Trich ly fucoidan: Céan 200g rong sun tuoi
duoc xir Iy voi ethanol 85% trong 24 gior dé loai
cac chat mau, lipid va cac tap chat khac. Rong sau
khi xtr 1y duogc trich ly vai HCI 1M, ¢ nhiét do 80°C
trong 3 gio, ty 1€ nguyén li¢u va dung méi (HCI
IM) la 1:40 (wiv — ty 1& khdi luong/ thé tich
(g/mL)). Thu dich, b6 sung Acid trichloroacetic
(TCA) ty 12 dich trich/TCA (50:0,2), 2 gi & nhiét
d6 4°C sau d6 ly tam 5000 vong/phut trong 15 phit
loai tia protein, thu dich trich fucoidan.

Két taa fucoidan: Két tua fucoidan véi
ethanol 99% qua hai giai doan. Thém con 99%
vao binh chira dich trich véi ty 1€ 30:69 (w/w —ty
1& khéi lugng/khdi luong (g/g)) dé nong do con
trong dung dich 1a 30%, gitr & nhiét d6 lanh trong
4 gio roi ly tam loai taa thu dich. Tiép tuc thém
cdn 99% vao dich (29:40 w/w) dé nong d6 con la
70%, giir & 4°C trong 12 gio dé két tua fucoidan,
ly tdm 5000 vong/phat trong 15 phdt, thu tua
fucoidan (Marudhupandi va cong su, 2014).

Tinh sach fucoidan tir dich trich: Hoa tan
taa fucoidan voi dém, ly tdm 14y dich rdi cho
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vao cot sic ky loc gel. Cac thong sé ¢d dinh: Thé
tich mau: SmL, khdi luong tua: 1g, 15g gel
sephadex G-100, pH (dém)=7, toc do dong:
5mL/10phut, khao sat ¢ nhiét do phong. Cac chi
tiéu theo ddi: Ham luong va do tinh khiét
fucoidan sau séc ky loc gel. Cac loai dém dugc
khao sat (tris-HCI, phosphate, acetate) va ndng
dd NaCl rua giai dugc khao sat (0,5M; 1M,;
1,5M; 2M). Tat ca céc thi nghiém duoc thuc
hién 13p lai 3 lan.

2.2.2. Xdc dinh hoat tinh mién dich ciia fucoidan

Mau duoc pha trong dung dich mudi cin
bang, dat 1én 16p Ficoll, ly tdm thu nhan 16p
PBMC va rira bang dung dich mudi can bang, ly
tam dé thu va hoa té bao vao 1 mL dung dich ly
giai hong cau va u tir 3-5 phut. Ly tim thu té bao
va hoa té bao vao trong ImL méi trudng RPMI
1640 c6 bo sung 10% FBS. Xac dinh mat do té
bao va ty 1¢ té bao séng, chét bang phuong phap
Trypan blue (Altman va cong sy, 1993). Té bao
sau khi dwoc phu 1én dia véi mat do 10°
bao/giéng s& dugc cam ung véi thude. U trong
48 giv ¢ 37°C, 5% CO,. Sau d6 b sung 20uL
MTT (ndng do cudi 0,5 pg/mL), G dia 4 gio
trong t6i, ly tAm thu tinh thé formazan va hoa lai
bang 100pL isopropanol. Ghi nhdn gia tri OD
bang may ELISA Reader & budc song 570nm va
590nm. T4t ca cac thi nghiém duoc thyuc hién
l3p lai 3 lan.

2.3. Cdac phwong phdp phén tich

2.3.1. Xdc dinh khoi lwong phan tir cua
fucoidan tir rong sun bang phirong phap GPC

Trong lugng phan tur trung binh (Mw) cla
fucoidan trong rong sun da dugc phan tich trong
thiét bi Shimadzu LC-20A v&i RID-10A - bo do
khtic xa bang cot Tosoh (TSKgel Super H2000
7,8 mm x 30 cm) khéi luong mau mot lan tiém
la 10ul str dung nudc 1a dung moi rira giai &
65°C voi tbe do dong chay 1 ml/phit.

2.3.2. Phuong phap xdc dinh ham luong fucoidan

Thém 1 mL dung dich fucoidan & mdi nong
d6 vao 6ng nghiém, 1am lanh & 4°C (2-3 phat).
Thém 4,5 mL H,SO4 (85%), dun s6i trong 10
phat, sau d6 dé nguoi, thém 0,3 mL acid
cysteine hydrochloric 0,1% vao 6ng nghiém,
trong bong tbi trong 2 gio, sau d6 do do hap thu
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trén quang pho ké & 396 nm va 430 nm. Mai thi
nghiém lap lai 3 lan. Xac dinh ham luong
fucoidan c6 trong mau bang phuong phép do
quang phé UV-VIS & 390nm va 430nm, theo
duong chuany = 0,0074x + 0,0059 (Dische
va cong su, 1948).

(khéi luong fucoidan)

(khdi lugng chét kho)

2.3.3. Phuong phap xac dinh thi hogt tinh
mién dich (phwong phap MTT)

Hoat tinh mién dich cua fucoidan duoc xac dinh
bang cach st dung phuong phap MTT (3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide dé khao sat sy tang sinh PBMC v6i mat
d6 té bao dung phu giéng 1a 10° té bao/giéng,
noéng d6 dung moéi nudc <1%. Nong d6 mau
fucoidan trong thi nghiém la 50 pg/mL, 100
pg/mL, 150 pg/mL, 200 pg/mL, 250 pg/mL.

2.4. Phwong phdp xir 1y sé liéu

M®i thi nghiém duoc tién hanh Iap lai ba lan,
két qua duoc trinh bay & dang gia tri trung binh
+ gia tri sai s6. Két qua duoc tinh todn bang phan
mém Microft Office Excel 2010 va phan mém
thong ké JMP. Két qua phan tich ANOVA voi
do tin cay 95%, so sanh su khac biét gitta cac
nghiém thac qua phép thir LSD.

3. Két qua va thao luan

3.1. Khdo sadt tinh sach fucoidan bang
phwong phdp siic ky loc gel

Sau khi thuc hién qua trinh trich ly thu nhan
fucoidan thu dugc dich trich ¢6 ham lwgng
fucoidan 1a 44,25pg/mL. Sau khi két tua
fucoidan tién hanh qua trinh sic ky loc gel bang
3 loai dém pho bién la: Tris-HCI, phosphate,
acetate. Can 1g mau tia hoa trong SmL dém
trude khi dwa vao cot sic ky loc gel. Mau duoc
nap vao cot sic ky loc gel da duoc lap san, dung
dém rira mau trén cot sac ky vai thé tich gap 5
lan thé tich cot, diéu chinh téc do6 dong
5mL/10phat, mau dugc hing theo ting phan
doan mdi phan doan 10mL, himg 10 phan doan
mdi loai dém. Céac phan doan thu dugc dem do
quang dé xac dinh d tinh khiét va ham luong
fucoidan. Anh huéng cua loai dém va nong do
mudi NaCl rira giai trong sac ky loc gel dugc thé
hién trong Hinh 1.

Do tinh khiét =
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Hinh 1. Anh hudng ctia cac loai dém trong sic ky loc gel

Tirkét qua Hinh 1 cho thay, 3 loai dém sir dung
trong sic ky loc gel anh hudng ¢ y nghia thong
ké dén ham lugng fucoidan & cac phan doan thu
héi duge. V& do tinh khiét, véi dém Tris-HCI pH
7 cao nhét (36,48%) so vdi 2 loai dé€m con lai va
¢6 su khac nhau co y nghia (p<0,05). V& ham

luong, 3 loai d&€m cling c6 sy khac nhau c6 y nghia
(p>0,05) ham luong thu nhan dugc & dém Tris-
HCI cao nhét (150,14 pg/mL). Tiép theo, tién
hanh khao sat anh huong ciia ndng d6 mudi NaCl
rira giai, ham luong fucoidan qua cac nong do
NaCl dugc thé hién qua Bang 1.

Bang 1. Anh hudng ciia ndng do NaCl rira giai trong sic ky loc gel

STT  Nong dd mudi NaCl (M) Ham lwong (ug/mL) Do tinh khiét (%)
1 0,5 (3,96%0,78)° (5,73+0,54)
2 1 (183,74+2,38)° (36,64+0,88)°
3 1,5 (22,66+2,73)" (17,92+1,05)"
4 2 (2,97+0,50) (5,37+0,75)

Trong cung mot cot, cdc gia tri duoc danh dau boi cdc chir cai giong nhau thi su khac nhau khong co y nghia vé mat

théng ké theo phdn tich ANOVA (a=0,05).

Ham luong fucoidan khi rira giai bang mudi
c6 nong do IM cho ham lugng cao nhét
183,74pg/mL dat do tinh khiét 36,64%. Phuong
phap sic ky loc gel tinh sach dua vao trong
lwong phan tir, ndng d6 mudi rira giai c¢6 anh
huong dang ké dén qua trinh tinh sach trong sic
ky loc gel. Tuy nhién, tir két qua nay co6 thé thay
sdc ky loc gel 1a phuong phap 1am ting do tinh
sach cua fucoidan trong cac phan doan thu dugc.
Nhu véy, phuong phap sic ky loc gel ¢6 hiéu
qua trong viéc tinh sach fucoidan tur dich trich
ly tir rong sun.

Phan tir lugng cua céac fucoidan c6 khoang
dao dong 16n (1kDa-1,500kDa) nén chon gel st
dung tinh sach fucoidan bang phuong phap sic

ky loc gel 1a G100 (4,000-150,000). Phuong
phap nay da dugc nhiéu tac gia sir dung hidu qua
dé nghién ctru tinh sach fucoidan nhu: Mak
(2012) da tinh sach fucoidan tir rong Undaria
pinnatifida, Cong va céng su (2015) tinh sach
fucoidan tr rong Sargassum fusiforme,
Synytsya va cong su (2010) da tinh sach
fucoidan tir Undaria pinnatifida.

3.2. Xdc dinh khéi lwong phén tir fucoidan
tir rong sun bang phwong phdp GPC

Sau khi thyc hién viéc trich ly bang HCI, tinh
sach bang phuong phap loc gel. Tién hanh xac
dinh khéi lugng phan tir caa fucoidan tir rong
sun bang phuong phap GPC, két qua duoc thé
hién ¢ Hinh 2.
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Hinh 2. Két qua pho dd xac dinh khdi luong phan tir ctia fucoidan trong rong sun
bang phuong phap GPC

Két qua xac dinh khéi luong phan tir cua
fucoidan trong rong sun bang phuong phap GPC
cho thdy khéi luong phéan tir trung binh cta
fucoidan thip c6 gia tri 4,2 kDa. Nhu cac cong
bd khéi lwong phan tir trung binh cua fucoidan
dao dong trong khoang 1 kDa — 1500 kDa (Li
va cong su, 2008). Tuy nhién, nhu két qua & trén
cho thay rang khdi luong phén tir trung binh cia
fucoidan trong nghién ctru nay chi nim trong
ving khéi lwong phan tir trung binh thap, c6 thé
do nhiéu yéu t6 tac dong dén qua trinh trich ly
nhu anh huéng cua nhiét do va loai dung méi
trich ly, s& 1am phan cat mach polysaccharide
thanh nhiéu doan c6 khéi lwong phan tir nho va
fucoidan cac c6 khdi luong phan tir khac nhau
c¢6 thé thu duogc tir cung mot loai (Altman va
cong su, 1993). Nghién ciru nay, dung méi HCI
voi néng d6 kha cao dugc sur dung nén s& anh
huéng dén kich thudce cua phan tir fucoidan thu
nhén dugc. Nhiéu nha khoa hoc da ching minh
rang trong lugng phan tir fucoidan thap dugc
mg dung trong nhiéu hoat tinh sinh hoc ciia
fucoidan rat cao, bén canh dé trong lugng phan
tir thap duogc dung 1am chét chdng oxy hoa ¢
hiéu qua t6t (McNeil, 2013). Kim va cong su
(2007) da cong b rang khdi lwgng phan tir thap
(1389 ~ 3749 Da) cua fucoidan c6 gia tri cho
qua trinh san xuét cia fuco-oligosaccharides cé
hoat tinh chdng déng cao (Duarte va cong su,
2001). Garcia-Rios (2012) ciing cho rang khdi

116

lwong phan tir trung binh cua fucoidan thap 1a
mot loi thé cho qua trinh didu trj tac dung trén
hé mién dich va chéng viém. Nishino va cong
su (1991) da cong bd rang ham lugng sulfate 1a
yéu t6 quan trong nhat anh huong dén hoat tinh
sinh hoc cua fucoidan. Fucoidan c6 trong luong
phan tir thdp (<2000 Da) véi thanh phan chinh
la fucose va mot lugng 16n sulfate c6 hoat tinh
khang u manh hon fucoidan di thé trong lugng
phan tir cao va ham lugng sulfate thip. Luyt va
cong su (2003), Li va cong su (2008) da phan
tach fucoidan tir khdi lugng phén tir trung binh
cao xudng khéi lugng phén tir trung binh thép
(5 - 9 kDa) dé thir hoat tinh chéng dong méau trén
chu6t. Két qua cho thay rat thanh cong va 1a tiém
ning cho viéc diéu tri thuc ddy qua trinh tuin
hoan mau (Li va cong su, 2008; Kim va cong
su, 2007). Trong nghién ctru xac dinh hoat tinh
fucoidan cuia rong Laminaria japonica, vé kha
nang khang khuan & hai loai vi khuan Gram am
I3 E. colivaS. aureus, Liu va cong su (2017) da
khao sat kha nang trc ché sy phat trién trén 2 loai
vi khudn nay vé6i cac khdi lugng phén tir trung
binh khac nhau: <6 kDa, 6 - 20 kDa, 20 - 50
kDa, 50 - 80 kDa, > 80 kDa. Két qua cua
fucoidan c6 khdi lugng phén tir trung binh < 6
kDa c6 kha ning tc ché sy phat trién cua 2 loai
vi khuén E. coli va S. aureus cao nhét so v&i cac
khéi lwong phan tor trung binh con lai
(Rodriguez-Jasso va cong su, 2013).
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3.3. Xdc dinh hoat tinh mién dich ciia
Sfucoidan tir rong sun

Trong linh vyc diéu trj ung thu bang hop chat
ty nhién, bén canh hoat tinh gay doc té bao thi
tinh khang oxy hoéa hay kha néng kich thich
mién dich & co thé chu duge nhiéu nha nghién
cuu quan tam (Bafna va Mishra, 2010). Kha
nang kich thich mién dich cia hop chét tu nhién
dugc thé hién qua su hoat hoa tang sinh cac té
bao mién dich va kich thich tiét cac phan tu
mién dich (cytokine) (Wilasrusmee va cong su,
2002). Nhiéu cong trinh nghién ctru vé kha ning
kich thich mién dich da su dung té bao don nhan
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mau ngoai vi ngudi (PBMC) lam mé hinh
nghién ctru vi c6 chira hau hét cac té bao mién
dich ctia co thé (Yue va cong su, 2010, Chow va
cong sy, 2001). Cac phuong phap mién dich da
duogc sir dung rong rai trong nhiéu linh vuc phan
tich dugc phidm quan trong nhu chan doan bénh,
theo doi thude diéu tri, duge dong hoc va nghién
ctru twong duong sinh hoc trong nganh phat hién
thude va dugc phém (Darwish va cong su,
2006). Dé kiém chung hoat tinh sinh hoc cua
fucoidan thu nhan dugc tir rong sun, nghién cou
tién hanh thtr hoat tinh mién dich cta ché pham,
két qua thu dugc thé hién ¢ Hinh 3.
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Hinh 3. Hoat tinh mién dich cta fucoidan

Ham lugng fucoidan sau c6 quay dat dugc
1181,338 pg/mL, tién hanh pha loang nong do
250, 200, 150, 100, 50 pg/mL dé xac dinh dugc
nong d c6 kha ning kich thich tang sinh té bao
don mau ngoai vi. Két qua & Hinh 3 cho thiy tai
noéng do 250 ug/mL thé hién tinh gy doc va
hoat tinh gay doc giam dan cung véi nong do
mau fucoidan tinh sach. Tac dong giy doc
khong thé hién & nhitng ndng do miu dudi 150
ug/mL. O ndng d6 150 pg/mL ciia mau fucoidan
tinh sach co tac dong kich thich PBMC tang sinh
cao nhit voi hoat tinh 1a 7,67%. Nhu viy,
fucoidan dugc ghi nhan str dung trong diéu trj

mdt s6 dang ung thu c6 hoat tinh gdy tang sinh
té bao don nhan méau ngoai vi.

4. Két luan

Két qua nghién ciru cho thiy, phuong phap
sic ky loc gel c6 hiéu qua twong ddi tot trong
vi€c tinh sach fucoidan tir rong sun. Loai dém
thich hop trong nghién ctru 1a Tris-HC1 va ndng
d6 mudi rira giai 1a IM. Khdi lugng phan tir
trung binh cua fucoidan co6 gia tri 4,2 kDa.
Ngoai ra, dich fucoidan sau khi tinh sach thé
hién hoat tinh mién dich giam dan theo n(‘Sng do,
cao nhat ¢ 150 pg/mL. Nhu vdy c6 thé thay,
rong sun 1a mot ngudn nguyén liéu tiém ning,
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gitp mo ra mot hudng di mdi trong viéc tng
dung vao thyc pham chirc ning.
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