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TOM TAT

Nghién ciru nay da tién hanh tach phdan doan cdc protein chiét tach tiv hai mién Ircinia mutans theo phirong
phap két tiia phdan doan bcfng ammonium sulfate va danh gia hoat tinh chéng oxy hoa cua cdc phdan doan protein
diea vao hoat tinh khir goc tw do DPPH va tong nang luc khir. Két qud nghién cieu cho thdy phirong phép két tiia
phan doan bang ammonium sulfate ¢ nong do tir 20 — 40% béo hoa da tach dwoc hon 99% hrong protein c6 trong
dich chiét hai mién. Thuc hién két tia phan doan lap lai da tach dwoc cdac protein co hoat tinh chéng oxy hoa cao
trong 2 phén doan két tia bang ammonium sulfate & nong dé 20% va 30% bdo hoa.

Twr khoa: Hai mién, protein, hoat tinh khir géc tu do, téng nang lyc khtr, két tua phan doan.
ABSTRACT

This study were conducted to separate protein extracted marine sponge Ircinia mutans into fractions by
a method of fractional precipitation with ammonium sulfate and evaluate antioxidant activity of the fractions
through DPPH free radical scavenging activity and total reducing power. The results shown that fractional
precipitation with 20 — 40% saturated ammonium sulfate recovered more than 99% of protein in the marine
sponge extract. The protein with high antioxidant activity was obtained by reprecipitation of the fractions with
20% and 30% saturated ammonium sulfate.

Keywords: Marine sponge, protein, radical scavenging activity, total reducing power, fractional precipitation.

I. PAT VAN PE

Hai mién la dong vat than 16 (Porifera)
duoc xép dau danh séach céc loai dong vat chira
cac hoat chét sinh hoc c¢6 kha nang tmg dung
trong y duoc do sy da dang vé ciu triic hoa
hoc ctia cac chit chuyén hoa co trong ching.
Nhiéu nghién ciru trong nhitng nim gan day da
phat hién ra nhitng hop chét c6 hoat tinh sinh
hoc tir hai mién nhu chit chdng oxy hoa, chit
khang viém, khang khuan, chéng lao, chong
ung thu, khang nam, chdng sét rét, khang virus
va khang HIV [11]. Nghién ctu cua Shaaban
va cong su [16] bao cdo rang dich chiét tir cac
loai hai mién ¢ ving bién Ai Cap c6 hoat tinh
chéng oxy hoa va e ché enzyme chuyén hoa
carbohydrate. Mot sd chat chuyén héa trong
hai mién c6 hoat tinh chdng oxy héa cao nhu
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protein, saponin, sterol, flavonoid, glycoside
va cac hop chit phenol [5][7]. Ngoai ra, Sato
va cong su [15] da tim théy cac hop chat
carotenoid, polyphenol, glutathione trong
mot s6 loai hai mién, day ciing 1a nhitng hop
chat c6 hoat tinh chéng oxy hoa cao.

Viét Nam c6 diéu kién rat thuén loi cho céc
loai hai mién cung voi cac sinh vat ky sinh trén
chung phat trién. Nhitng nghién ctru trudc day
d3 cong bd co khoang 201 loai hai mién dugc
tim thay ¢ vung bién Viét Nam [17], mot s6
loai da dugc nghién ctru chiét xuit va danh gia
hoat tinh sinh hoc cac hop chét steroid, cere-
broside, glycolipid va sesterterpene [3]. Trong
cac loai hai mién dugc tim thiy & ving bién
Viét Nam, Ircinia spp. da dugc cac nha khoa
hoc quan tdm nghién ciru khai thac hoat chat
sinh hoc [9]. Nghién ctu cta Orhan va cong
su [12] cho thiy dich chiét tir cac loai hai mién
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L spinulosa, 1. fasciculate va I. variabilis c6
hoat tinh khang khuan, khang ndm, khir goc tu
do 2,2 diphenyl-1picrylhydrazine (DPPH) va
trc ché acetylcholinesterase. Nghién ciru cua
Huynh Nguyén Duy Bao va Nguyén Khic Bat
[1][2] cho thay dich chiét tir hai mién /. mu-
tans c6 hoat tinh chdng oxy héa va ham luong
protein trong dich chiét c6 twong quan cao véi
hoat tinh chdng oxy hoa. Vi vay, nghién ciru
nay da tién hanh tach phan doan cac protein
trong dich chiét tir hai mién I mutans theo
phuong phéap két tiia phan doan bing ammo-
nium sulfate nham sang loc cac protein c6 hoat
tinh chdng oxy hoa cao dé tng dung trong y
dugc va thyc pham chirc nang.
II. POI TUQNG, VAT LIEU VA PHUONG
PHAP NGHIEN CUU
1. Nguyén vit liéu va héa chat
1.1. Nguyén vdt liéu

Hai mién /. mutans stt dung trong nghién
ctru nay duoc ldy mau & ving bién Phu Quéc,
tinh Kién Giang. Ngay sau khi ldy mau, hai
mién dugc udp lanh trong thung cach nhiét
bang tai gel d4 (Gel — Ice Pack) va van chuyén
ngay vé phong thi nghiém Truong Pai hoc
Nha Trang. Tai phong thi nghi€ém, hai mién
duoc bao quan dong ¢ nhiét do -20°C dé sir
dung cho nghién ciru nay. Mau hai mién dugc
dinh danh bdi nhoém nghién ctru D& tai doc
lap cdp Nha nuéc “Khao sat ngudn loi hai
mién trong hé sinh thai ven dao va danh gia
kha ning cung cap ngudn nguyén liéu cho y
dugc”, mi s6 PTPL.2012 - G/10.
1.2. Héa chat

2,2 diphenyl-1picrylhydrazine (DPPH),
Bovine serum albumin (BSA), Folin—Ciocal-
teu reagent dugc mua tur cong ty Sigma—Al-
drich, Hoa Ky. Cac hoa chat con lai 1a loai dat
tiéu chuén dung cho phan tich héa hoc, dugc
mua tir cong ty Loba Chemie, An Do; Cong ty
Merck, Purc; cong ty Wako, Nhat Ban.
2. Phwong phap nghién ciru
2.1. Chiét tach protein tir hii mién

Chiét tach protein tir hai mién theo
phuong phap duoc mo ta boi Huynh Nguyén
Duy Béo va Nguyén Khic Bat [2]. Cach tién
hanh nhu sau: Liy 100g hai mién dong lanh

& -20°C dua di cdt nhé dén kich thuée 1 -2
mm r6i dong héa véi 200 ml nudc cat. Sau
d6, b6 sung thém 400 ml nude cit vao hdn hop
df”)ng hoa roi dwa di chiét xuit véi su hd tro cia
song siéu 4m tan s 20KHz trong thoi gian 15
phut 6 30°C. Sau do6 dua di ly tdm & 4°C trong
20 phut véi van toe 3.000 vong/phut. Sau khi
ly tam, tach l1ay dich va loc qua gidy loc What-
man sb 1. B3 loc duge tién hanh chiét lai 2 lan
nira voi cac thong s6 va cach chiét nhu 1an dau.
Dich loc thu dugc tir cac 1an chiét nhap chung
lai rdi tién hanh ly tdm & 4°C trong 10 phut v6i
vén téc 15.000 vong/phut. Tach ldy dich ly tam
va loc qua gidy loc Whatman sé 1 thu duoc
dich chiét chtra protein tir hai mién.

2.2. Tdach phén doan cdc protein tir dich chiét
hdi mién

Tach phan doan cac protein tir dich chiét
hai mién duoc tién hanh 2 1an nhu sau:

- Lan 1: Cac protein trong dich chiét hai
mién dugc tién hanh két tua phan doan bing
ammonium sulfate & cac néng do 20%, 40%,
60% va 80% bao hoa trong 30 phut. Cac phan
doan protein két tiia duoc tach ra bang cach ly
tam vai toe do 3.500 vong/phut trong 40 phut
& 4°C thu duoc 4 phan doan protein bao gom:
phéan doan 1 (20%), phan doan 2 (40%), phan
doan 3 (60%) va phan doan 4 (80%).

-Lan 2: Sau khi phan tich da xac dinh duoc
két tia protein ¢ phan doan 1 (20%) va phan
doan 2 (40%) c6 hoat tinh chdng oxy héa cao
nén cac mau nay dugc dua di phan doan lan 2
bﬁng ammonium sulfate & cac néng do 20%,
30%, 40%, 50% va 60% bao hoa trong 30 phit.
Céc phan doan protein két tiia duoc tach ra bang
cach ly tam véi toc do 3.500 vong/phut trong
40 phut ¢ 4°C thu dugc 10 phan doan protein
bao gém: phan doan 1-1 (20% - 20%), phan
doan 1-2 (20% - 30%), phan doan 1-3 (20% -
40%), phan doan 1-4 (20% - 50%), phan doan
1-5 (20% - 60%), phan doan 2-1 (40% - 20%),
phén doan 2-2 (40% - 30%), phan doan 2-3
(40% - 40%), phan doan 2-4 (40% - 50%),
phén doan 2-5 (40% - 60%).

Trude khi phan tich hoat tinh chéng oxy
hoa, cac phan doan protein két taa duogc tién
hanh tach mudi va cac tap chét hoa tan c6 khdi
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lugng phan tir thap bang thlet bi loc — ly tam Microsoft Excel 2010. Su khac biét c6 y nghia

siéu toc qua mang Amicon® Ultra-15 (PLBC vé mit thdng ké (p < 0,05) cua cac gia tri trung
Ultracel-PL membrane, 3 kDa, Merck Millipore binh duoc phén tich trén phan mém théng ké R
Corporation, Darmstadt, Germany) véi van toc phién ban 2.13.1.
13.000 vong/phut trong vong 20 phut ¢ 4°C. ML KET QUA NGHIEN CUU VA THAO
3. Phuong phap phan tich LUAN
Hoat tinh chdng oxy hoa ciia dich chiét tir ) i
hai mién duoc danh gia dua vao kha nang khu 1. Hoat tinh chong oxy va ham lwgng protein
géc tw do DPPH dugc phan tich theo phuong cfna Qich chiét hai mién va cac phan doan két
phéap cua Fu va cong su [6] va dua vao tong tia lan 1 , .
nang lyc khir duge phén tich theo phuong phap Hoat tinh khﬁ’ gég tr dO.DP P H va tong nang
cta Oyaizu [13]. Ham lugng protein dugc phan lyc khir cua dich chiét hai m¥én va cac phan
tich theo phuong phép Lowry va cong su [10]. doan keét tia lan 1 bang ammonium sulfate ¢ cac
4. Phwong phap xir 1y s6 liéu népg. do bao hoa khac nhau tir 20 — 80% duoc
S6 liéu trinh bay trong bai bao nay 1a gia the hién trén Hinh 1. .
trj trung binh ciia 3 1an thi nghiém. Tinh gia Két qui ¢ Hinh la cho thay rang cdc
tri trung binh va v& dd thi stt dung phan mém protein thu dugc tu dich chiét hai mién bang

phwong phéap két tia phan doan boi ammonium
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Hinh 1. Hoat tinh khir gbc tw do DPPH (a) va tong ning lwc khir (b) ciia dich chiét hai mién
va cac phan doan ket taa lan 1.
sulfate & cac nong do khac nhau tir 20 — 80% v6i phan doan 4 (80%).

o

déu c6 hoat tinh khir gbc ty do DPPH. Hoat Nhiing nghién ciru truée day bao céo rang
tinh khir gbc ty do DPPH ciia cic phan doan protein tir thuy san c6 hoat tinh chéng oxy hoa
protein dugc sip xép theo th tw nhu sau: phan [8], céc phan doan két tta protein boi ammonium
doan 2 (40%) > Tua phan doan 1 (20%) > Tua sulfate & ndng tir 20 — 40% béo hoa co hoat tinh
phan doan 3 (60%) > Tua phan doan 4 (80%). chdng oxy hoa cao [4]. Két qua nghién ctru nay
Trong do, cac protein phan doan 1 (20%) va ciing cho thdy cac phan doan két tia protein tir
phan doan 2 (40%) c6 hoat tinh khir gbc tur do hai mién . mutans béi ammonium sulfate & ndng
DPPH cao hon gép 3 14n so véi phan doan 3 20% va 40% bao hoa c6 hoat tinh khtr géc tur do
(60%) va cao hon gip 8 lan so v6i phan doan DPPH va tong ning luc khir cao.

4 (80%). Tuong tw nhu hoat tinh khir gbc tur do Két qua phan tich ham luong protein cta
DPPH, Hinh 1b ciing cho thiy tong ning luc dich chiét hai mién va cic phan doan két tua
khtr cta cac protein phan doan 1 (20%) va lan 1 bang ammonium sulfate & cac nong do
phén doan 2 (40%) cao hon gip 5 1an so v6i bdo hoa khac nhau tir 20 — 80% duoc thé hién
phén doan 3 (60%) va cao hon gp 10 lan so trén Hinh 2.

4 o TRUONG DAI HOC NHA TRANG
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Hinh 2. Ham lwgng protein ciia dich chiét hai mién va cac phan doan két tiia lan 1.

Ham lugng protein trong phan doan 1 (20%)
thu duoc 1a 14,17 + 2,12 mg/ml, chiém khoang
42,43% luong protein c6 trong dich chiét hai
mién lic ban dau (chwa phan doan). Ham luong
protein trong phan doan 2 (40%) thu dugc la
19,36 + 0,84 mg/ml, chiém khoang 57,96%
luong protein co trong dich chiét hai mién lac
ban dau. Phan doan 3 (60%) va phan doan 4
(80%) c6 ham lugng protein rat thip, tuong
ung la 0,10 £ 0,02 mg/ml va 0,09 + 0,02
mg/ml. Két qua nay da khiang dinh phuong
phap két tia phan doan bang ammonium sulfate
& cac ndong dd bio hoa khac nhau co thé tach
dugc hon 99% céc protein ¢ hoat tinh chdng
oxy hoa trong dich chiét hai mién va cac protein
nay tap trung chi yéu trong 2 phan doan két tia
bang ammonium sulfate & ndng do 20% va 40%

1.8
-@-Phan doan 1-1 (20% - 20%) (a)

16 1 _m-Phan doan 1-2 (20% - 30%)

1.4 { —&Phan doan 1-3 (20% - 40%)
~+-Phan doan 1-4 (20% - 50%)
~Phan doan 1-5 (20% - 60%)

0.8
0.6

0.4

Hoat tinh khir géc ty do DPPH (mM)

0.2

Thé tich mau (ml)

0 0.1 0.2 0.3 04 05

Hoat tinh khir géc tw do DPPH (mM)

bao hoa. Nghién ctru ctia Salehi va cong su [14]
cling cho thiy dich chiét bang nudc tir 4 loai
hai mién & ving bién Indonesia c6 ham luong
protein dao dong tir 4.0 — 1.4 mg/ml, tuong rng
1,7 — 4,4 g protein/g hai mién va céc protein co
hoat tinh sinh hoc cao tap trung chii yéu trong
phan doan két tiia & ndng d6 ammonium sulfate
tr 20 — 40% bao hoa.
2. Hoat tinh chdng oxy va ham lwgng protein
ciia cAc phan doan két tiia 1an 2

Hai phan doan protein c6 hoat tinh chong
oxy hoa cao thu dugc tu két tua phan doan
lan 1 1a phan doan 1 (20%) va phan doan 2
(40%) duoc tién hanh két taa phan doan lan
2 bang ammonium sulfate & cic nong do bio
hoa khéc nhau tir 20 — 60% thu dugc 10 phan
doan protein c6 hoat tinh khir géc tw do DPPH
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Hinh 3. Hoat tinh khir géc tw do DPPH va tong niing lwc khir ciia cic phan doan két tiia 1an 2 bang
ammonium sulfate & cac nong d9 bio hoa khac nhau tir 20 — 60%: (a) Hoat tinh khir gbc tw do DPPH
ciia cac phan doan ldn 2 tir phan doan 1 (20%) 1an 1; (b) Hoat tinh khir gbc tw do DPPH ciia cac phén

doan lan 2 tir phan doan 2 (40%) l4n 1; (c) Toéng ning lrc khir ciia cac phan doan lan 2 tir phin doan 1
(20%) ldn 1; (d) Téng ning lye khir ciia cic phin doan lan 2 tir phin doan 2 (40%) lan 1.

va tong nang luc khir nhu trén Hinh 3.

Tir két qua & Hinh 3a va 3b nhén thiy cac
phan doan c6 hoat tinh khur géc tuy do DPPH
dang ké gdm: phan doan 1-1 (20% - 20%),
phan doan 1-2 (20% - 30%), phan doan 1-3
(20% - 40%), phan doan 2-1 (40% - 20%),
phén doan 2-2 (40% - 30%) va phéan doan 2-3
(40% - 40%). Trong d6, phan doan 1-1 (20% -
20%) va phan doan 2-2 (40% - 30%) c6 hoat
tinh khtr gc ty do DPPH cao nhat.

Tuong tu nhu hoat tinh khtwr géc tu do
DPPH, céc phan doan c6 tong ning lyc khir
bao gdm: phan doan 1-1 (20% - 20%), phan
doan 1-2 (20% - 30%), phan doan 1-3 (20% -
40%), phan doan 2-1 (40% - 20%), phan doan
2-2 (40% - 30%) va phan doan 2-3 (40% -
40%). Hai phan doan c6 tong nang luc khir cao
nhét 1a phan doan 1-1 (20% - 20%) va phan

15
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Phan doan 1-1
(20% - 20%)

Phén doan 1-2 Phén doan 1-3 Phan doan 1-4
(20% - 30%) (20% - 40%) (20% - 50%)
Cac phan doan két tia Ian 2 tir phan doan 1 (20%) lan 1

Phén doan 1-5
(20% - 60%)

(a)

Ham lwgng protein (mg/ml)

doan 2-2 (40% - 30%).

Két qua phan tich ham lugng protein ciia
cac phan doan két tia lan 2 bang ammonium
sulfate & cac ndng do bio hoa khac nhau tir 20
— 60% dugc thé hién trén Hinh 4.

Tir két qua & Hinh 4 nhan thay ham luong
protein cua phan doan 1-1 (20% - 20%) thu
duoc 1a 12,59 + 0,25 mg/ml, chiém khoang
88,85% lugng protein cd trong phan doan 1
(20%) 1an 1. Ham luong protein ciia phan doan
2-2 (40% - 30%) thu duoc 1a 12,71 £ 0,29 mg/ml,
chiém khoang 65,65% luong protein cé trong
phan doan 2 (40%) lan 1.

Két qua ¢ Hinh 3 va 4 ciing cho thdy cac
phéan doan két tiia 1an 2 bang ammonium sulfate
& cac ndng do 50% va 60% bdo hoa cd ham
luong protein nho hon Img/ml, hoat tinh khi
gdc tu do DPPH va tong ning lyuc khir rat thap.
15 (b)

JIl_L

Phan doan 2-1 Phan doan 2-2 Phan doan 2-3 Phan doan 2-4 Phan doan 2-5
(40% - 20%) (40% - 30%) (40% - 40%) (40% - 50%) (40% - 60%)

Cac phan doan I4n 2 tir két tia phan doan 2 (40) ln 1

o

Hinh 4. Ham lwgng protein ciia cic phan doan két tiia 1an 2 bing ammonium sulfate & cic nong dd
béo hoa khac nhau tir 20 — 60%: (a) Ham lwgng protein ciia cic phan doan lan 2 tir phan doan 1
(20%) lan 1; (b) Ham lrgng protein ciia cic phan doan lin 2 tir phan doan 2 (40%) lin 1.
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Két qua phan tich twong quan giita ham
luong protein voi hoat tinh khir gbc tu do
DPPH va téng ning lyc khir ciia cac phan doan
két tha 1an 2 duoc thé hién trén Hinh 5.

Két qua & Hinh 5 cho thdy ham luong pro-
tein c6 twong quan cao vai hoat tinh khir gbe
tu do DPPH va tong ning luc khir ctia cac phan
doan két tua 1an 2 bang ammonium sulfate &
ndng do 20%, 30% va 40% bio hoa. Két qua
nay da xac dinh dugc cac protein cua phan
doan két tiia bang ammonium sulfate & nong
dd 20% bio hoa c6 hoat tinh chéng oxy hoa
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cao nhit, 1 mg protein ciia phan doan nay cé
kha nang khtr dugc 0,41 mM géc tw do DPPH
va ¢6 tong nang lyc khtr twong duong 0,17
mg vitamin C. Céc protein ciia phan doan két
tia bang ammonium sulfate & nong do 30%
bdo hoa c¢é hoat tinh chéng oxy héa thap hon,
1 mg protein ctia phan doan nay c6 kha nang
khtr duoc 0,39 mM géc t do DPPH va c6 téng
nang luc khtr twong duong 0,14 mg vitamin
C. Cac protein ciia phan doan két tua bang
ammonium sulfate & ndng d6 40% bao hoa cd
hoat tinh chdng oxy héa thap nhat, 1 mg protein
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Hinh 5. Twong quan giita ham lwong protein véi hoat tinh khir gbc tw do DPPH ciia cac phan doan két

tiia 1an 2 bang ammonium sulfate & ndng d 20% bio hoa (a), 30% bio hoa (c), 40% bio hoa (e), va véi

tong ning lye khir ciia cac phan doan két tiia 1in 2 bing ammonium sulfate & ndng d9 20% bao hoa (b),
30% bao hoa (d), 40% bao hoa (f).
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cua phan doan nay co6 kha nang khtr duoc 0,32
mM goc ty do DPPH va cé tong nang luc khir
twong duong 0,11 mg vitamin C.

sang loc dugc 2 phan doan protein c6 hoat
tinh chong oxy hoda cao la phan doan 1-1 (20%
- 20%) va phan doan 2-2 (40% - 30%). Tuy

nhién, phuong phap nay van chua phan tich
duoc triét dé cac nhom protein c6 hoat tinh
chbng oxy héa khac nhau trong dich chiét hai
mién. Vi vdy, cAn nghién ctu xac dinh khdi
luong phan tir ctia protein trong cac phan doan
dé co co so thiét 1ap phuong phép tinh sach thu
protein c¢6 hoat tinh chdng oxy héa cao.

IV. KET LUAN VA KIEN NGHI

Phuwong phéap két tia phan doan bing
ammonium sulfate & cac nong d6 bao hoa
khac nhau c6 thé sang loc dugc cac nhom
protein c6 hoat tinh chdng oxy hoéa cao
tir dich chiét hai mién. Nghién ctu nay da
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