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PEPTIDE CHONG TANG HUYET AP TINH SACH

TU GELATIN VAY CA RO PHI VAN
Ngo Pai Hung
Truong Pai hoc Thi Dau Mot

TOM TAT

Cao huyét ap 1a nhan té nguy hiém nhdt d@si véi cac bénh tim mach. Trong sé nhiing
qué trinh lién quan cao huyét &p, enzym chuyén angiotensin-I (ACE) dong vai tré quan
trong trong viéc diéu khién huyét &p. Trong nghién cizu nay, gelatin vay cé rd phi van duroc
thiiy phan dung alcalase, pronase E, pepsin and trypsin. Trong sé dé, alcalase hydrolysate
cho thdy su #c ché ACE cao nhdt. Do dé, alcalase hydrolysate diroc tinh sach tiép tuc si
dung hé thong sac ki léng nhanh, sac ki léng hiéu ndng cao va Q-TOF LC/MS/MS. Cugi
cuing, mét peptide c6 hoat tinh itc ché ACE duoc xdc dinh 1a DPALATEPDPMPF véi khoi
lirong phan tir la 1399 Da. Peptide izc ché ACE tinh sach tir gelatin vay ca rd phi van cé thé
dwoc sir dung nhw 1a thanh phan thwe phdm chire ndng trong viéc ngan chan huyét dp cao.
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1. GIOI THIEU

Bénh cao huyét &p 1a mét trong nhiing
yéu t6 nguy co dé dan dén hinh thanh mang
X0 vira, tién trién bénh 1y co tim thiéu mau
cuc bo va tai bién mach mau ndo ddng thoi
ngdy cang gia ting trén thé gisi. Trong sb
nhitng quéa trinh lién quan cao huyét ap,
enzym chuyén angiotensin-1 (ACE) dong vai
trd quan trong trong viéc diéu khién huyét ap
vi ACE chuyén angiotensin-l (decapeptide
Asp-Arg-Val-Tyr-lle-His-Pro-Phe-His-Leu
khong c6 hoat tinh) thanh angiotensin-II
(octapeptide  Asp-Arg-Val-Tyr-lle-His-Pro-
Phe c6 hoat tinh) la chat c6 tac dung co
mach. Do d6, hoat tinh Gc ché ACE dugc
xem nhu la mot phuong phap chira tri hiéu
qua trong viéc diéu khién cao huyét ap [1].

Nganh ché bién thay hai san thai ra mot
luong 16n cac phé phu pham nhu da, vay,
noi tang va céac chat béo gay & nhiém moi
truong. Viéc tan dung céc phé phu pham
nay dé tao ra nhitng san pham c6 loi cho
sirc khoe vira nang cao gia tri cac phu pham
vira gop phan giai quyét 6 nhidm moi
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truong. Viéc nghién cau tao ra cac san
pham tur gelatin peptide phuc vu cho nganh
dugc pham mang lai gié tri thwong mai cao
da va dang duoc cac nha khoa hoc trén thé
gidi va Viét Nam quan tdm. Gelatin peptide
la san pham c6 gié tri dinh dudng cao Voi
nhiéu cong dung t6t cho siac khoe con
ngudi nhu giam cao huyét ap, khang oxi
hoa, khang viém... [2]. Muc dich cua
nghién ctiru nay la tinh sach peptide &c ché
ACE tir gelatin vay cé& rd phi van bang céc
ki thuat hién dai nhu sic ki long nhanh, sic
ki long hiéu nang cao va Q-TOF
LC/MS/MS.

2. VAT LIEU, PHUONG PHAP NGHIEN CUU

2.1. Vat liéu

Gelatin vay cé ré phi van duoc mua tir
Geltech Co., Busan, Han Quéc. Pronase E,
pepsin, trypsin, ACE (tir phdi tho) va
hippuryl-histidyl-leucine (HHL) duoc mua
tir cong ty hoa chat Sigma (St. Louis, MO,
MyJ). Alcalase dugc mua tir Novozymes
(Bagsvaerd, Ban Mach).
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2.2. Chuan b thiiy phan gelatin

Gelatin dugc thuy phan riéng biét vai
cac enzym khac nhau (alcalase, pronase E,
pepsin and trypsin) dudi nhimg diéu kién
t61 wu. Ti 18 giita enzym va co chat 1a 1/100
(w/w). Hon hop dugc khudy 4 gio tai pH va
nhiét do téi wu cho tung enzym, sau do
dugc dun ¢ 100°C trong 10 phit dé bat hoat
enzym. San pham thiy phan (hydrolysate)
dugc khir mudi, sdy kho va giir 4m 80°C
cho dén khi dung.

2.3. Tinh sach peptide

Peptide dugc tinh sach sir dung hé
thong sac ki long nhanh (FPLC, AKTA,
Amersham Bioscience Co., Uppsala, Thuy
bién) va sic ki long hiéu nang cao (HPLC,
Dionex Korea Ltd., Sunnyvale, CA).

2.4. Xdc dinh chudi amino axit

Khéi lugng phan tr va chudi amino
axit cua peptide dugc xac dinh st dung
khdi pho ké quadrupole time-of-flight (Q-
TOF) liquid chromatography (LC)/mass
spectroscopy (MS)/MS.

2.5. Phuong phap xac dinh hoat tinh trc
ché ACE

Phuong phap xéac dinh hoat tinh wc ché
ACE duogc thuc hién str dung phuong phap
cta Cushman va Cheung [3] bang 1.

Bdng 1: Phuong phap xdc dinh hoat tinh uc

ché ACE
Control

Chét Blank (ul) [(T) Mau (ul)
Dung dich d@ém
pH 8 50 50 0
Mau 0 0 50
Enzym ACE (25
mU/ml) 50 50 50

U 37 @ C 10 phut
1N HCI 250 0 0
25 mM HHL 0 150 150

U 37 @6 C 30 phut
25 mM HHL 150 ‘ 0 ‘ 0
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1 N HCI 0 250 250
Ethyl acetate 500 500 500
Trdn va li tm 3000 vong 10 phut
Thu dich ndi ‘ 200 ‘ 200 ‘ 200
Lam khé & 70 d6 C
Nwac cht | 1ml ‘ 1ml ‘ 1ml
Do d6 hap thu tai bwédc séng 260 nm

Céach pha HHL: 8.3 mM HHL pha
trong 50 mM dung dich dém chtra 0.5 M
NaCl pH 8.

Cong thuec tinh:

Hoat tinh trc ché ACE (%) = (C — M)/(C -
B)*100

C = b6 hap thu cua dung dich Control

M = B¢ hap thu caa dung dich mau

B= D¢ hap thu cta dung dich Blank

2.6. Phirong phdp xit 1y sé liéu

Tat ca s6 liéu duoc phan tich, tinh gia
tri trung binh va do léch chuan bang phan
mém Microsoft Excel.

3. KET QUA VA THAO LUAN

3.1. Chudn b hydrolysate tir gelatin va
hoat tinh izc ché ACE

Sy thuy phan bang enzym duoc sir dung
rong rai trong cong nghiép thuc pham, ki
thuat nay khong tao ra nhiing chat doc so voi
tach chiét bang dung moéi. Do d6, gelatin
duoc thuy phén riéng biét sir dung nhiing
enzym khac nhau nhu alcalase, pronase E,
pepsin and trypsin dé tao ra nhiing peptide tc
ché ACE. Trong s6 nhing hydrolysate,
alcalse hydrolysate cho thiy hoat tinh trc ché
ACE cao nhét khoang 52% tai néng do 500
pg/ml (hinh 1). Alcalse tao ra nhitng chudi
peptide ngin cho thiy nhitng hoat tinh sinh
hoc ¢6 loi cho strc khoe bao gém su tc ché
ACE [4]. Nhiéu nghién ctru trudc day cho
thiy rang alcalase c6 kha ning tao ra nhiing
peptide hoat tinh khi n6 dugc két hop dé thiry
phan nhimg protein thyc pham [5]. Do do,
alcalase hydrolysate dugc chon dé tinh sach
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nhitng peptide tc ché ACE tir gelatin cé rd
phi van.
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3.3. Tinh sach cdc peptide irc ché ACE
su dung HPLC

Phan doan s6 3 (FIII) dugc tinh sach
tiép tuc trén cot Primesphere 10 Cig (10
mm x 250 mm, Phenomenex, Cheshire,
Anh) st dung hé théng HPLC vai toc do 2
ml/phat. Cac dinh duoc xac dinh tai budc
song 215 nm, va ba phan doan dugc thu
thap, khir mubi va déng kho. Phan doan 2
(FII-2) cho thdy hoat tinh wc ché ACE
tiém niang nhat khoang 70% tai nong do
125 pg/ml (hinh 3).

Hinh 1. Hogt tinh ¢ ché ACE cua céc

hydrolysate tir gelatin vay ca rd phi van

3.2. Tinh sach cdc peptide irc ché ACE
suw dung FPLC

Alcalse hydrolysate dong kho dugc hoa
trong 20 mM dung dich dém natri axetat
(pH 4.0) va dugc nap vao cot trao doi ion
Hiprep 16/10 DEAE FF sir dung hé théng
FPLC véi téc do 2 ml/phat. Mdi phan doan
(4 ml) dugc xac dinh tai budc song 280 nm,
va ba phan doan twong ng véi cac dinh
duogc thu thap riéng biét, khar mubi, dong
kho va kiém tra hoat tinh tc ché ACE.
Phan doan s6 3 (FIII) cho thay hoat tinh wc
ché ACE cao nhat khoang 45% tai nong do
250 pg/ml (hinh 2).
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Hinh 3. Hogt tinh i7c ché ACE cua hydrolysate

thu dwoc tir F1 stk dung hé thong HPLC

3.4. Xdc dinh chudi amino axit cua
peptide

Phan doan 2 (F111-2) sau khi qua HPLC
dugc phan tich boi khéi pho ké Q-TOF dé
xac dinh chudi amino axit. Chudi amino
axit cua peptide dugc xac dinh gom 13
amino axit (DPALATEPDPMPF) véi khéi
luong phan tir 1a 1399 Da, va cdu tric cla
peptide duoc cho thdy trong hinh 4A.
Peptide cho thay hoat tinh trc ché ACE tiém
nang la 45%, 52%, 62%, 78% va 90% tai
ndng do 1an luot 1a 15.625, 31.25, 62.5, 125
va 250 pg/ml (hinh 4B). Peptide hoat tinh
thuong c6 tor 3-20 amino axit, va nhiing
peptide trong luong phan tir thip 1a nhiing
peptide hoat tinh tiém ning hon nhiing
peptide trong lwong phan tir 1on [6-8].
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Hinh 4A. Cdu tric
peptide da dwoc tinh
sach (DPALATEPDPMPF)
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4. KET LUAN VA DE NGHI
Mot peptide Gc ché ACE dugc tinh
sach tur su thuy phan gelatin vay ca ré phi
van bang alcalase chira 13 amino axit 1a
DPALATEPDPMPF (1399 Da) cho thay hoat
tinh Gc ché ACE tiém nang. Két qua cua
nghién ctu nay cho thiy peptide tc ché
ACE tur gelatin vay c& rd phi van co thé
15.625 31;25 s us 20 duoc st dung nhu 1a mot thanh phan thuc
Nong d9 peptide (pg/ml) pham chiic ning tiém ning trong cong
Hinh 4B. Hogt tinh ¢c ché ACE ciia peptide i nghiép thuc phim cling nhu y dugc chéng

dwot tinh sach tai cac nong dg khac nhau lai bénh cao huyét 4p va nhiéu bénh khac.
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ANTIHYPERTENSIVE PEPTIDE PURIFIED
FROM NILE TILAPIA SCALE GELATIN
Ngo Dai Hung
ABSTRACT
Elevated blood pressure is an independent risk factor for cardiovascular diseases.
Amongst processes related to hypertension, angiotensin-I-converting enzyme (ACE) plays
an important role in blood pressure regulation. In the present study, Nile tilapia gelatin
was hydrolyzed using alcalase, pronase E, pepsin and trypsin. Among them, the alcalase
hydrolysate exhibited the highest ACE inhibitory activity. Therefore, it was further
analyzed wusing fast protein liquid chromatography, high performance liquid
chromatography and Q-TOF LC/MS/MS system. Finally, a peptide responsible for ACE
inhibitory activity was identified to be DPALATEPDPMPF with molecular mass 1399 Da.
Collectively, the ACE inhibitory peptide from Nile tilapia scale gelatin could be used as
functional food ingredients in the prevention of hypertension.
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