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TOM TAT

Lagarosiphon major chita ham luong protein cao nén c6 thé duge coi 1a mot ngudn thu nhan
peptide c6 hoat tinh sinh hoc. Nghién ctru nay chii yéu khao sat cac yéu td anh huong dén qua trinh thuy
phan protein tir L. major nhim thu nhan peptide co hoat tinh sinh hoc, khao sat anh huong cua ti 18
enzyme Alcalase dén murc d6 thay phan (%DH), kha ning bit gbc ty do (DPPH) dugc danh gia & cac
gié tri lan luot 1a (0,2, 0,4, 0,6, 0,8, 1%), véi pH (4, 5, 6, 7, 8), nhiét do (40, 50, 60, 70, 80 °C) va thoi
gian thuy phan (30, 60, 90, 120, 150 phat). Véi sy hd trg ctia enzyme Alcalase va cac diéu kién nhur: ti 18
enzyme/co chét (0, 8%); nhiét do (50 °C), pH (7,0); thoi gian (120 phat), mirc d6 thuy phan (%DH) l1a
54,87% va kha ning bat gbc tr do DPPH 1a 75,11 + 0,3%. Ngoai ra, dya trén kha ning bét gbe tu do
ABTS" va kha nang khtr (RP) dé danh gia cac hoat tinh khang oxy hoa in vitro khac. Két qua trén ciing da
cho thay dich chiét protein sau khi thity phan c6 kha ning khang oxy héa lan lugt tuong tmg vdi cac gia
tri ICso 12 67,33 pg/mL va 462,63 pg/mL.

Tir khoa: Alcalase, khang oxy hoa, Lagarosiphon major, peptide.

1. GIOI THIEU

Rong Lagarosiphon major 1a mot loai thyc vat thiy sinh moc ndi thudce ho Hydrocharitaceae [1].
Rong dat mic sinh truéng tdi da & ving nude trong dén do sau 6,5 m, phat trién tot nhit trong nude
ngot trong, tinh lang hodc chay cham vadi day bun hoac cat [2]. La rong thudng cé mau xanh moc xen
ké& theo hinh xoén dc va di doc theo chiéu dai cua than cay, dai 5-20 mm, rong 2-3 mm va thudng cd
dau 1a cong vé phia than, mic du trong nudce c¢6 d6 kiém thap. O cac tinh mién Trung, rong L. major co
& tu nhién voi sinh luong rét cao trong cac thuy vuce nude lg & Pha Yén, Khanh Hoa. Rong L. major c¢6
gid tri cao vé mit dinh dudng, dugc sir dung lam thirc dn cho gia stc va lam cdy canh cho h ca [3].
Nghién ctru ctia Rosebery va cong su ciing chi ra rang L. major ¢6 chira terpenoids (23%), acid béo
(22%), ancaloit (18%), acid amin va peptide (17%) va nhiéu hop chat khac [4].

Peptide hoat tinh sinh hoc hay peptide c6 hoat tinh sinh hoc 1a nhiing protein c6 céu triic ngan
doan véi khoi lugng phan tir dudi 6000 Da, dugc cAu tao tir 2 dén 20 acid amin ndi véi nhau bé‘mg lién
két peptide, 1a cac doan protein c6 tac dong tich cuc dén céac chuc nang hodc diéu kién cua co thé va
anh hudng dén stc khoe con ngudi [5]. C6 thé hiéu peptide hoat tinh sinh hoc 1a cac doan protein ngén
dic hiéu, c6 cac nhom chirc khac nhau va mdi nhém chirc dic trung cho mot hoat tinh nhat dinh. Hoat
tinh cia peptide con phu thudc vao cic cau tric cia no, tirc 1 thanh phan acid amin, loai acid amin dau
C va N, d¢ dai chudi peptide, vi du nhu cac peptide c6 hoat tinh {rc ché enzyme chuyén doi Angiotensin
cao thuong c6 acid amin co ban hoac thom & dau N, $6 lugng acid amin ky nudc va tich dién duong
cao hon ¢ dau C [6]. Tison-Rosebery va cong su thuc hién khao sat vé& anh huéng cua L. major dén qua
trinh trao di chat va quang hop cua vi khuén lam Microcystis aeruginosa. Két qua da chimg minh dic
tinh khang khuan cua rong L. major va hon thé nita bao céo da cho théy rang chit chiét xuét tir L.
major da urc ché qua trinh quang hop cua M. aeruginosa, anh huong dén qua trinh san sinh cac loai
chat chuyen hoa khac nhau va cac con duong chu yéu lién quan dén qua trinh chuyén hoa thir cap cua
vi khuan lam [4]. Martinez-Palma va cong sy d tién hanh nghién ctru thiy phan protein trén hai mau
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1a Spirulina da giam pholyphenol (SpRPh) va Spirulina chiét xuat phycobiliproteins (PCBEx) v6i tudn
tu enzyme pepsin va pancreatin. Mirc d6 thity phan ctia pepsin & mau tao SpRPh dat 11,2% va & mau
tao PCBEx dat 17,1% [7]. Nhu vay, khac véi protein, peptide co cau triac ngan hon nén linh hoat hon
va thé hién dugc nhiéu hoat tinh sinh hoc ¢6 gia tri. Do do, xu hudng thu nhan cac peptide sinh hoc la
diéu rat duoc quan tim hién nay. Tuy nhién, van chua c6 nghién ciru nao dugc thyc hién vé viée thu
nhan peptide ¢6 hoat tinh sinh hoc tir rong L. major ma loai rong nay thi lai rit pho bién & cac thiy vuc
Viét Nam, c6 thé dé dang tim kiém va mua dugc trong nudc nén dugce xem 1a ngudn nguyén liéu doi
dao dé nghién ctru. Bé thu nhan ché pham peptide tir protein, enzyme Alcalase thuong duoc sir dung
phd bién. Pay 1a mot serine endopeptidase c6 kha ning thily phan cac lién két peptide bén trong chudi
polypeptide, véi dac hié¢u rong uu tién cho cac acid amin khong tich dién ¢6 kich thude 16n tai vi tri P1,
tir d6 tao ra hdn hop peptide co kich thude nhé véi mire dd thiy phéan cao va tiém ning hoat tinh chdng
oxy hoa dang ké [8]. Va d6 1a co s¢ dé nghién ctru vé& anh hudng cua enzyme Alcalase dén diéu kién
thily phéan protein thu nhan peptide tir rong L. major ddng thoi danh gia kha nang khang oxy hoéa ciia
peptide thu nhan dugc.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat li¢u

Rong L. major duogc thu nhan chu yéu ¢ khe sudi thudc dia phan Thi xd Pong Hoa, Pht Yén. Sau
thu nhan, rong dugc van chuyén ngay trong ngay dén phong thi nghiém tai Trung tdm Thi nghiém thuc
hanh (truong Pai hoc Cong Thuong TP. HCM), tai day nguyén liéu dugc rira bang nudc may va loai
bo tap chét (rac, vo dc, cac hat san ho nho, da...). Tiép tuc séy & nhiét d6 60 °C trong 12 gio & thiét bi
Memmert cho t&i khi ham am dat < 10%. Tiép dén, mau dwoc nghién nho bang c¢di xay co hoc. Thu
nhéan bot mau, tién hanh thyc hién sang loc loai bo tap chét, nguyén liéu c6 kich thude tir 0,5 - 1 mm
dugc thu nhan va dung cho toan bg thi nghiém.

Enzyme Alcalase ctia haing Novozyme - Pan Mach, dugc phan phdi boi Cong ty TNHH TM Noéng
san va Hoa chat Phuong Tram. Hoat lyc cla enzyme 700 U/mL, gia tri pH toi thich khoang 7-9, nhiét
d6 hoat dong & 35-65 °C. Methanol dugc nhap khau hoa chat Viét My - VMCGROUP; 2,2-diphenyl-1-
picrylhydrazyl (DPPH) - My; 2,2'-Azino-Bis-3-Ethylbenzothiazoline-6-Sulfonate (ABTS), Ascorbic
acid (vitamin C) - Viét Nam, NaH,PO4.6H,0 va Na,HPO4.12H,0 - Trung Quoc.

2.2. Phuong phap nghién ctru
2.2.1. Thyc hién thu nhan protein to rong L. major
Muc dich: thu nhan protein tir rong L. major
Cdch tién hanh

. Chuan bi cbc 1000 mL, cho vao cde 50 g bot rong va 5 g enzyme cellulase v6i 500 mL nude cat
1 1an (ti 1¢ NL/DM 1a 1/10 (v/w)), tiép theo dugc u 50 °C trong 90 phut & bé 6n nhiét. Tiép theo bd sung
thém 50 mL dung dich NaOH 1% u trong bé o6n nhiét tai 50 °C thém 60 phut, sau do ly tam 5000
vong/phut, 20 phut rdi loc qua gidy loc ¢110 mm. Tién hanh tiia bang mudi (NH4)2SO4 20% trong 2 gio
(trong 1 gio dau cach 15 phat lac 1 lan, 1 gio sau dé yén), sau khi két tua tién hanh ly tam 5000
vong/phut, 20 phit r0i thu nhan phé‘m dich ndi, tiép tuc loc qua giéy' loc ¢$110 mm. Tua phan doan 2,
dong lai thé tich thyc hién tia mudi (NH4)2SO4 80% (lac nhe cho muoi tan hét sau d6 d€ yén) tua trong

2 gid, sau khi két tia tién hanh ly tam 5000 vong/phit trong 20 phut rdi thu taa [9]. Sau d6 déng kho
thanh dang bot va dugc luu trir dé tién hanh cac thi nghiém tiép theo.

2.2.2. Khdo sat anh hieong ciia nong do enzyme Alcalase dén thiry phén protein thu nhén peptide

Qua trinh thiy phéan protein bing enzyme duoc thuc hién bang cach sir dung ché phdm enzyme
Alcalase. Cac thi nghiém duoc thue hién can 0,5 g protein cho vao 5 cde thuy tinh 250 mL khac nhau,
sau d6 thém 100 mL dém phosphat pH 7,4; Khudy déu dé protein va dém tron vao nhau, thém enzyme
vao cac cde V0’1 tilé enzyme khao sat 1an luot 1a: 0,2%, 0,4%, 0,6%, 0,8%, 1% (v/w) so voi khéi luong
protein, gitr on nhiét ‘cac mau trén ¢ 50 °C trong thoi gian 1 gio. Ly tdm 5000 rpm trong 20 phut sau khi
U & bé 6n nhiét va tién hanh loc phan dich trong dé thu dugc dich thay phan.
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2.2.3. Khado sat anh hieong ciia nhiét dg thity phdn dén mire dé thity phéan protein thu nhén peptide

Cén vao 5 coc thuy tinh 250 mL khac nhau véi mdi cdc 0,5 g protein va 100 mL dém phosphat
pH 7.4. Khuéy déu dé protein va dém tron vao nhau, thém enzyme vao cac cde véi nong do enzyme la
két qua thi nghiém trén so v&i khdi luong protein, gitr 6n nhiét cac mau trén ¢ nhiét d¢ khao sat lan luot
1a: 40, 50, 60, 70, 80 °C trong thdi gian 1 gio. Sau d6 hon hgp dung dich dugc ly tAm 5000 rpm trong
20 phut, tién hanh loc thu dugc dich thuy phan va do cac chi tiéu nhu mie d¢ thiy phan (DH), kha nang
bét goc ty do (DPPH).

2.2.4. Khado sat anh hieong ciia pH dén mike do thity phéin protein thu nhédn peptide

Lay 5 céc thuy tinh 250 mL khéc nhau va cho vao 0,5 g protein, sau d6 thém 100 mL dém phosphat
v6i pH la yéu t6 khao sat (4, 5, 6, 7, 8). Khuay déu dé protein va dém tron vao nhau, thém enzyme vao
cac coe vai ti 1¢ enzyme 1a két qua ctia khao sat trén, gir on nhiét cac mau trén ¢ nhiét do két qua thi
nghiém trén trong thoi gian 1 gid. Sau khi 6n nhiét, mau khao sat dugc ly tam trong 20 phat ¢ diéu kién
5000 rpm, tién hanh loc dé thu dugc dich thity phan va do cac chi tiéu nhu mic d6 thuy phan (DH), kha
ning bit gbc tu do (DPPH).

2.2.5. Khdo st anh hieong ciia thoi gian thiyy phan dén mire do thity phdn protein thu nhdn peptide

Cho 0.5 g protein va 100 mL dém véi pH lay tir két qua cua khao sat trén vao 5 coc thuy tinh 250
mL khac nhau. Khudy déu dé proteln va dém tron vao nhau, thém enzyme vao cac cde v6i ndng do
enzyme 1a két qua & khao sat trén, giit 6n nhiét cic mau trén ¢ nhiét do két qua thi nghiém trong thoi
gian khao sat 1a 30, 60, 90, 120, 150 phut. Sau d6 ly tim 5000 rpm trong 20 phut, tién hanh loc dé thu
dugc dich thuy phan va do cac chi tiéu nhu mirc d thily phan (DH), kha ning bét gdc tu do (DPPH).

2.2.6. Xdac dinh murc do thiy phan
Cdc budc tién hanh

Protein da thiy phan (5 mL) thém 20 mL nu6c va chuan d¢ dén pH 8,2 voi NaOH 0,5 M truéc
khi thém 10 mL dung djch formalin (37%).anu do, cac mau nay duoc tiép tuc chuan do dén pH 9,2
bang NaOH 0,05 M. Thé tich NaOH dung dé di€u chinh pH 8,2 dén 9,2 duoc ghi lai [10].
Cong thure tinh todan

Na amin

DH (%) = -2 % 100

téng
Trong do: DH: murc d6 thuy phan (%); Na amin: ham luong dam amin (mg N/g); Ning: ham luong dam
tong sO (mg N/g)

2.2.7. Xac dinh hoat tinh khang oxy hoa
Phwong phdp bit géc tw do DPPH

Dung dich DPPH dugc chuin bi trong cbe 250 mL v6i ndng d6 0,1 mM. Cac mau cao chiét va mau
dbi chimg dwong (vitamin C) & nhitng ndng d6 khac nhau duoc pha loang bing methanol trong binh dinh
murc 10 mL. Sau d6, dung pipet hut 2 mL dung dich mau cho vao ong nghiém, tiép theo thém 2 mL dung
dich DPPH 0,1 mM. 1?01 V6 mau d6i chung, dung dich thur duoc thay bang methanol, trong khi mau traqg
chi chira methanol. Tét ca cac 6ng nghiém dugc u trong dicu kién toi ¢ nhiét do phong trong 30 phut, roi
tien hanh do d9 hap thu quang tai budc song 517 nm [11].

DPPH (%) = 22<_>2m

X 100

Phwong phip bit goc tw do ABTS

Phuorng phap ABTS: Géc tw do ABTS* [2,2’-azinobis (3-ethylbenzothiazoline-6-sulfonate)] 1a
mot hop chat bén, c6 mau xanh dic trung va hap thu manh tai budc song 734 nm. Khi ¢6 mit cac chét
¢6 kha niang khang oxy hoa, ABTS* s& bi khir vé dang khong mau, lam giam gia tri hap thu quang tai
budc song nay. Quy trinh duoc thuc hién dua theo phuong phap cua Re R. va cong su [12]. Cu thé, géc
ABTS" dugc tao ra biang cach i trong dung dich ABTS 2 mM v6i dung dich K2S:0s 2,45 mM theo ti 1€
1:1 trong dém phosphate pH 7.4, trong diéu kién t6i tir 12—16 gid & nhiét d6 phong. Sau do, dung dich
ABTS" dugc diéu chinh vé gia tri do hép thu (OD) 0,70 = 0,02. Phan tng dugc tién hanh bang cach
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thém 100 uL dung dich cao chiét & cac ndng d¢ khac nhau vao 3 mL dung dich ABTS*. Hon hop dugc
U trong t0i ¢ 25°C trong 30 phut, sau d6 do d6 hap thu tai bude song 734 nm bang may UV-Vis. Phan
tram kha nang bat goc tu do dugc xac dinh theo cong thirc:

% = X 100

Vi A la gia tri OD734 ctia mau ddi chimg (thay mau bang dung dich dém); B 14 gia tri OD734 ctia mau.
Phwong phap xac dinh ning lyc khir RP (Reducing power)

Kha nang khir sit cua peptide sau qua trinh thuy phan duoc danh gia theo phuong phap cua Zhu
va cong su [13]. Hon hop phan tmg bao gom 0,5 mL mau chiét & cac ndng do khao sat tir 0—1000
pg/mL, 0,5 mL dung dich dém phosphate (0,2 M, pH 6,6) va 0,5 mL dung dich KsFe(CN)s 1%. Sau khi
tron, hon hop duoc i & 50°C trong 20 phiit. Tiép do, b6 sung 0,5 mL dung dich CCIs=COOH 10% roi
tién hanh ly tim & toc d6 3000 vong/phut trong 10 phiit. Phan dich néi sau ly tim duoc lay 0,5 mL, tron
v6i 0,5 mL nudce va 0,1 mL dung dich FeCls 0,1%, sau d6 lac déu. Cudi cung, do hép thu cua hén hop
dugc do tai budc song 700 nm. Gia tri phan traim kha ning khtr (hodc hoat tinh) dwoc tinh theo cong
thuc sau:

A—-B
% = X 100

Trong do: A la gid tri do hép phu quang & 700 nm ctia mau; B 1a gié tri d6 hap phu quang & 700 nm cia
mau doi ching

Théng s6 khdo sat: Nong do: 0, 100, 200, 300, 400, 500 pg/mL.

Théng s6 theo déi: Gia tri ICs.

2.3. Phwong phap chuén dd formol

Cdc budc tién hanh

Hut 20 mL dung dich can duoc xac dinh cho vao binh tam giac 250 mL. Thém vao d6 20 mL dung
dich formol trung tinh, chi thi phenolphthalein 1% 5 giot. Dung NaOH 0,2 N d€ chuan d6 cho dén mau
d6 tuoi. Chuan d6 dung dich bang NaOH 0,2 N tir mau hong sang mau dé tham (pH = 9,6) [10].
Cong thuee tinh todan

X (g/l) = o,oozixfo

x 1000
Trong d6: 0,0028: lugng N tuong tng voi 1 mL NaOH 0,2 N; V: thé tich NaOH 0,2 N tiéu tén; F (Vdam
/ Vxa): hé s0 pha lodng; M hay Vi,: s0 gam hay so mililit mau thir

2.4. Phuong phap xir Iy s6 liéu

S6 liéu thu nhan duoc tir cac khdo sat s& phan tich SPSS bang phan mém xr 1y s6 liéu thong ké
chuyén dung JMP 10.0. Thuc hién kiém dinh Student’s dé danh gia su khac biét c6 y nghia giira cac gia
tri véi muc y nghia p < 0,05.

3. KET QUA VA THAO LUAN
3.1. Anh huéng ti 1¢ enzyme Alcalase dén thily phan thu nhan peptide

Co chat sau khi dugc thém enzyme vao s€ bi hap thu trén bé mat, tai d6 s& xdy ra phan ung thuy
phén lam pha huy cac lién két peptide. Vi vay téc do phan (g dat mirc t6i da khi tat ca cac enzyme déu
két hop v6i co chat. Tién hanh khao sat ti 16 enzyme & cac mirc (0,2, 0,4, 0,6, 0,8, 1%) nham danh gia
anh huéng cua ti 16 enzyme dén murc d6 thity phan protein. Dya vao két qua xtr i ANOVA cho thiy
muc dg thiy phan tang khi ti 1¢ enzyme Alcalase tang. Néng d6 tang tr 0,2% lén 1%, mtrc do thiy phan
tang 1én ro rét (Hinh 1).
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Hinh 1. Anh hudng cia ti 16 enzyme dén muc d6 thuy phan va kha ning bat ge tu do
DPPH cua dich thiy phan

Théng qua phan tich ANOVA nhan thiy ring ¢ ti 18 enzyme 0,8% so v&i co chét (69,29%) kha
ning bat gbc tu do cao nhat, dé thdy su khac biét voi cac ndong do con lai 0,2% (46,00%), 0,4%
(56,46%), 0,6% (59,89%), 1% (67,69%) véi mic y nghia 1a 5%. Nhin vao két qua cua khao sat thay
khi thity phan protein bang céc enzyme véi cac ndong d6 khac nhau thi muc do thiy phan ciing c6 su
thay doi. Khi tang ti 1¢ enzyme tir 0 1én 0,8% thi kha ning bat gdc tu do ctia dich sau thity phén tang.
Két qua nay pht hop khi ¢6 cing quy luat voi cac nghién ciru khac ctia mot sb tac gia khi thay phan
protein tir ¢4 ro phi, c4 ngir [14]. Do muyc tiéu 1a thu duoc dich thiy phan enzyme c6 kha nang bét
gbc tu do tot nhat nén ndng d6 enzyme thich hop dwgc chon dé thity phéan 1a 0,8% (v/w).

3.2. Anh huéng ciia nhiét d9 dén thiy phan thu nhin peptide bang enzyme Alcalase

Nhiét d6 ting s& lam ting tbc do thuy phén trong qué trinh thity phan dién ra. Nhung, cac phan
ing enzyme xUc tac bi anh hudng khi nhiét 3o cao hon nhiét do hoat dong cua enzyme do su bién tinh
clia phén tir protein va enzyme. Nhiét d6 hoat dong t6i da ciia enzyme 1a & 70 °C [8]. Anh huéng cia
cac mde nhiét do (40, 50, 60, 70, 80 °C) dén qué trinh thiy phan protein s€ dugc khao sat va danh gia.
Dua vao két qua phan tich ANOVA cho thdy muc d thiy phan co sy thay doi tang khi nhiét d6 ting
(Hinh 2).

50 1 - 100
b a C
— d o
= n e 3
£ 40 80 &
& A
2 30 E 60 S
> =
£ 2
=20 A - 40 €
s =
Q Bl
= . 5 M
s 10 20 8
0 - 0
40 50 60 70 80
Nhiét d¢ thuy phan (°C)
=== DH (%) DPPH (%)

Hinh 2. Anh huong cta nhiét d6 dén mirc d6 thuy phan va kha ning bét gbc tu do cua
dich thuy phan

Dua vao két qua phéan tich ANOVA dé thay muc d6 thuy phan dat dugc gié tri cao hon cac mirc
nhiét dg thuy phén con lai khi ¢ nhiét do 70 °C 1a 43,83 + 0,1%, va c6 su khac biét rd rét so voi ¢ nhiét
dd 40 °C, 50 °C, 60 °C, 80 °C voi muc y nghia la 5%. Tuy nhién, nhiét do thuy phén ciing anh hudng
dén kha ning bat gbc tu do DPPH ciia dich thuy phan. Khi thuy phan ¢ 50 °C thi kha nang bat gdc tur
do DPPH cua dich thuy phan 14 69,93 + 0,2%. Vi vay nhiét ¢ lya chon dé thiy phan la 50 °C.
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3.3. Anh huéng ciia pH dén thity phan thu nhan peptide biang enzyme Alcalase

Tai cac gia tri pH khac nhau ctia mot sd phan tir protein lam thay d6i tinh chét cta cac lién két co
chat va hoat dong ¢ phan tir enzyme. Do do, gia tri pH khac nhau s& dan dén gia tri xuc tac khac nhau.
Vi véy, thay d6i moi truong pH lam cho enzyme nhay cam. O ving pH xac dinh thi mdi trudng enzyme
s& hoat dong manh nhat dé duogc goi 1a pH t6i thich, pH tdi thich ciia enzyme khong cb dinh c6 thé thay
d6i tly theo tinh chat va nong d6 cta co chit va nhiét do. Tién hanh khao sat véi cac pH (4,5,6,7, 8)
anh huong dén qua trinh thuy phén protein. Dua vao két qua phan tich ANOVA cho thay mirc d6 thay
phan c6 su thay doi tang 1én khi pH ting dan.

50 - -
b a . 100

= d =

404 £ F 80 o~
(=9

& a

| 30 A L 60 3

> .

2 5

< 20 1 L 40 \(E‘)

8 E

2 10 1 r20 &

0 0
4 5 6 7 8
pH
&= DH (%) DPPH (%)

Hinh 3. Anh hudng cia pH dén mic do thuy phan va kha nang bat gbc ty do cua dich thuy phan

Dua vao két qua phan tich ANOVA cho thay mirc d¢ thity phan dat gi tri cao nhat trong khoang
pH =6, pH =7 va c6 su khéac biét véi mirc y nghia 1a 5%. Enzyme Alcalase v6i pH = 6 thi mtrc d§ thuy
phan cao nhét 1a 43,03 £ 0,1% so v6&i khi ¢ pH = 7 14 43,83 + 0,2%. Tuy nhién, khi thuy phan & pH =7
(73,13 = 0,5% ) thi kha ning bat gdc tu do DPPH cua dich thuy phéan cao hon so véi khi thuy phan &
pH =6 (69,24 + 0,2%). Cu thé 14 trong nghién ctru ctia Charoenphun N. va cong su khi cac tac gia thiy
phan casein bang Alcalase thi nhan thay rang murc do thily phan dat gia tri cao nhét khi pH =7 [15]. Vi
véy pH thich hop sir dung dé thuy phan va cho kha nang bét gbc tw do DPPH t6t nhat 1a pH = 7.

3.4. Anh hwéng ciia thoi gian dén thity phan thu nhén peptide bing enzyme Alcalase
Tién hanh khao sat v&i cc thoi gian (30, 60, 90, 120, 150 phat) anh huéng dén mirc d6 thity phan

va kha nang bit gbc tu do DPPH. Dua vao két qua phan tich ANOVA cho thiy mirc d6 thiy phan c6
su thay doi tang 1én khi thoi gian tang dan (Hinh 4).
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g - 20 2
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Thoi gian thuy phan (phut)
=== DH (%) DPPH (%)
Hinh 4. Anh huong cua thoi gian thity phan dén mirc do thay phan va kha ning bat goc
tu do cta dich thuy phan

Dua vao két qua phan tich ANOVA cho thay mtrc d6 thuy phéan dat gia tri cao nht trong khoang
thoi gian 120 phat va 150 phtt va khac biét c6 y nghia & khoang thoi gian thuy phan khac véi muc y
nghia 1a 5%. C6 thé thay khi thuy phan trong120 phat va 150 phut thi mirc d6 thuy phan ¢ 2 théng s6
khao sat nay co6 sy khac biét dang ké (54,87 £ 0,2% va 63,83 + 0,2%). Tuy nhién khi thuy phan trong
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120 phit thi kha ning bat goc tw do DPPH ctia dich thuy phan dat cao nhat 1a 75,11 + 0,3%. Vi vay thoi
gian thuy phan thich hop dé thuy phéan va cho kha nang bat gdc ty do DPPH tdt nhét 1a 120 phut. Kha
ning oxy hoa giam manh tai 150 phut, két qua twong tw nhur nghién ctru ctia Je J. va cong sy [16]. Thoi
gian thiy phan 120 phit c6 thé thuc day sy hinh thanh cac peptide hoat tinh sinh hoc, gép phan nang
cao kha ning bat gdc tu do DPPH. Tuy nhién, kéo dai dén 150 phut c6 thé gy thuy phan qua murc, lam
giam hoat tinh khang oxy hoa. Két qua nay cho thay thoi gian thily phéan t6i wu phu thuc vao sy hinh
thanh peptide hoat tinh hon 1a chi mirc d¢ thity phan cao nhat [17].

3.5. Kha niing trung hoa goc ty do ABTS
Panh gi4 kha nang bt goc ABTS la mét trong nhimg phuong phap chinh xac, hiéu qua. Thi
nghiém danh gia kha ning bét gdc tu do ABTS cua dich thuy phan v6i dbi chimg dugc sir dung 1a chat

chuédn Trolox, hoat tinh khéng oxy héa bat gdc tu do ABTS ciia dich sau thiy phan thu dugc trinh bay
trong Hinh 5.

a) MAu thay phan 30 -

b) Trolox
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@ ;\? 60 4
= )
5 601 3
g £ 40 1
,% 40 A g
- g g

20 g 20

—l ) —l
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Hinh 5. Két qua kha nang khang oxy hoa bang phuong phap ABTS

Hiéu qua khang oxy hoa bang phuong phap ABTS: Su giam do hap thu cua dung dich ABTS™ &
budc song 734 nm phan anh kha nang khang oxy hoa cua chat khao sat khi khong c6 va c6 su hién dién
cua dich sau thuy phan ¢ cac ndng d6 khac nhau. Két qua cho thiy, hiéu suat loai bd goc tu do cua dich
sau thuy phan, khi ndng d cao tiang tir 20 pg/mL dén 100 pg/mL, hiéu sut loai bo gdc tu do ciing ting
dan tir 19,57 + 1,45% dén 69,32 + 1,51% (Hinh 5). Gi4 tri ICso dwoc xac dinh trong phuong phap nay
12 67,33 pg/mL, cao hon 8,97 1an so v&i Trolox (ICso= 7,51 pg/mL), dong nghia dich sau thily phén c6
kha nang khang oxy hoa kém hon chat chuan Trolox. Tuy nhién, chit chuan 14 Trolox c6 d¢ tinh sach
cao. Dich sau thity phan con c6 thé chira mét s6 hop chat khong c6 kha ning khang oxy hoa khac nén
gié tri ICso cao hon kha nhiéu so v&i véi chuan Trolox. Aursuwanna va cong su (2022) da tién hanh
nghién ctru tac dung khang oxy hoa kha nang trung hoa géc tu do ABTS céc peptide cho ra gia tri ICso
1230,63 + 1,11 ug/mL [18]. Ding va cong sy (2019) da tién hanh phéan 1ap va xac dinh hoat tinh khang
oxy hoa trung hoa gbc tur do ABTS két qua gia tri ICso= 94,89 pg/mL [19]. Goc ABTS thé hién sy tién
loi hon so véi DPPH, do dic tinh c6 thé hoa tan trong dém ciing nhu nuéc cat tuy nhién can tré pho
bién ctia phuong phap nay thoi gian u hon hop tuong dbi 1au (12-16 gid). Pong thoi, khi thir nghiém
kha nang khang oxy hoa sir dung goc ABTS, cac chat c6 khéi lugng phén tir nho va cac chit co nhom
phenol don gian khi thyc hién 6 néng d6 cang cao, phan img ngay cang bi can tr6 vi d phirc tap va s6
luong cac nhom phenol tang 1én gay can tro viée tiép can cua timng nhom phenol cu thé v6i ABTS*, dan
dén toc d6 phan tmg cham va giam do chinh xac [20].

3.6. Hiéu qua xac dinh nang luc khir (Reducing power)
Hiéu qua khur sit ctia peptide dua trén kha nang khir sit, khir Fe** thanh Fe?*. D9 hip thu ctia hon

hop cac chat phan (g cang ting chimg to dugc nang lyc khir cang manh [21]. Két qua nghién ciru vé
hiéu qua trung hoa duya trén ning luc khir sit ctia peptide sau thity phan duoc thé hién & Hinh 6.
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Hinh 6. Két qua trung hoa dya trén nang luc khtr (RP)

Hiéu qua khang oxy hoa ctia peptide & cac diy nong do khac nhau khac biét c6 y nghia théng ké
(P<0,05). Két qua nay cho thay rang hiéu qua khang oxy hoa cta dich sau thity phan phan trim trc ché
dat 53,00 + 0,24% tai ndng d6 500 pg/mL, gia tri (ICso= 462,63 pg/mL) cao hon gép 41,76 1an so véi
chét chuén 13 Trolox (ICso= 11,077 pug/mL). Két qua cho thay 1a dich sau thuy phan c6 kha nang khu
ion Fe*" thanh ion Fe?* kém hon chét chuan Trolox rat nhidu. Hu va cong su (2019), da tién hanh tinh
ché va xéac dinh cac peptide khang oxy héa bang phuong phép luc khir ICso= 284 pg/mL [22]. Ning
luc khir 1a mét phuong phap hiéu qua dé danh gia kha ning cua chit khang oxy hoa trong viéc cho dién
tir, tir nghién ctru ciia Camila va cong su (2019) kha nang khir ctia protein thity phan ¢ hau hét cac ndng
d6 duoc phan tich, cao hon hodc bang khi so sanh v&i phan peptide nho hon 1 kDa, cho thay n6 1a chat
khang oxy hoa tét hon [23]. Cac mic giam cong suat khac nhau duoc trinh bay cta cac mau co thé lién
quan dén su sdn c6 ngay cang ting cua cac ion hydro dugc tao ra trong qua trinh thiy phan protein [24].
Theo Jemil va cdng sy (2017), kha nang giam thiéu cua mot hop chét c6 thé duoc st dung dé do kha
nang khang oxy hoa cua no, boi vi sy c6 mat cua chat khir cac hop chit dan dén sy khu phirc
Fe”/ferrlcyamde thanh sét (Fez*) thong qua dién tir dong gop lam tang do hép thu cua phan img [25].
Vi vy, gié tri hép thy cang cao thi kha nang khir cua mau cang 16n, diéu nay dugc quan sat thay trong
nghién ciru nay & mau cao hon nong do.

4. KET LUAN

Ché pham thily phan rong L. major biang enzyme Alcalase thé hién kha nang bét gbc tw do DPPH
cao nhat khi dat diéu kién thiy phan ¢ ti 1¢ enzyme 0,8% (v/w), nhiét d¢ 50 °C, pH 7, trong 120 phut.
Nghién ciru déanh gia kha nang khang oxy hoa in vitro duoc xac dinh dya trén kha ning trung hoa gdc
tw do ABTS"; nang luc khtr (RP). Tir két qua trén nhan thay, dich sau thity phan c6 kha ning trung hoa
gbe tu do ABTS* va nang lyc khtr (RP) twong Gmg voi gia tri ICso lan luot 12 67,33 pg/mL va 462,63
ng/mL. Két qua cho thay dich peptide tir rong L. major ¢6 tiém ning khang oxy hoa cao. Cac nghién
ctru sau hon vé két hop cac didu kién thity phan ciing nhu danh gia thém cac hoat tinh sinh hoc va cac
trinh ty acid amin cua cac chudi peptide trong dich thuy phan can duogc thuc hién dé cung cép cac thong
tin co ban cho cac nghién ctru tng dung cta peptide tir rong L. major.
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ABSTRACT

EFFECTS OF ALCALASE ENZYME ON HYDROLYSIS OF PROTEIN
FROM Lagarosiphon major ALGAE

Ho Thi Giang, Nguyen Thi Thu Trang, Le Tuan Anh,
Giang Nhat Anh, Hoang Thi Ngoc Nhon*
Ho Chi Minh University of Industry and Trade
*Email: nhonhtn@huit.edu.vn

Lagarosiphon major contains high protein content, so it can be considered a source of biologically
active peptides. This study investigates factors affecting protein hydrolysis from L. major to obtain
biologically active peptides. The effects of Alcalase enzyme ratio on degree of hydrolysis (%DH) and
antioxidant activity (%DPPH) was evaluated at investigated enzyme concentrations (0.2, 0.4, 0.6, 0.8,
1%v/w), pH (4, 5, 6, 7, 8), temperatures (40, 50, 60, 70, 80 °C) and hydrolysis times (30, 60, 90, 120,
150 minutes). The results showed that the hydrolysis conditions were enzyme ratio (0.8%); temperature
(50 °C), pH (7.0); time (120 minutes), the hydrolysis efficiency (%DH) was 54.87 + 0.2% and
antioxidant ability by DPPH free radical scavenging activity was 75.11 £ 0.3%. Additionally, this study
also evaluates others in vitro antioxidant activities that based on the ability to neutralize ABTS™ free
radicals and reducing power (RP). The results showed that the hydrolyzed solution has the antioxidant
ability correspond to ICso values of 67.33 ug/mL and 462.63 pg/mL.

Keywords: Alcalase, Antioxidant, Lagarosiphon major, peptide.
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