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TOM TAT

Enteromorpha sp. 1a loai rong nudc lg phé bién ¢ dong bang Séng Ctru Long, chira ham lugng
protein cao va dugc xem la ngudn cung cap peptide c6 hoat tinh sinh hoc tiém ning. Muc tiéu cua
nghién clru 1a tdc dong cac thong so dén qué trinh thuy phan thu nhén peptide tr protein rong
Enteromorpha sp. bang enzyme flavourzyme véi cac thong s6 khao sat gdbm nong do enzyme, pH, nhiét
d6 va thoi gian thity phan bang enzyme. Hiéu qua clia qua trinh thiy phan duogc xac dinh dya trén muc
d6 thuy phén (%DH) va kha nang khang oxy hoa cua peptide thu duge. Cac yéu tb khao sat bao gom
ndng do enzyme sir dung (100, 300, 500, 700, 900 Ul/g), nhiét d6 (40, 50, 60, 70, 80 °C), pH (4, 5, 6,
7, 8), thoi gian (30, 60, 90, 120, 150 phut). V6i su hd trg ciia enzyme flavourzyme cung cac thong s6
diéu kién thuy phan sau: ndng d6 enzyme 700 Ul/g; nhiét d6 50 °C; . pH 6,0; thoi gian 120 phat. Mue do
thity phan (DH) protein thu peptide 1a 40,72 + 1,32%. Kha ning bét gdc ty do DPPH cua peptide thiy
phan bang enzyme flavourzyme tir rong Enteromorpha sp. 14 95,13 + 0,77%.

Tir khod: Chéng oxy hoa, Enteromorpha sp., Flavourzyme, mtrc do thiy phén.
1. GIOI THIEU

Rong Enteromorpha sp. hay con goi 1a rong biin, thudc nganh rong luc (Chlorophyta). Trén thé
gidi co khoang 100 loai, tai Viét Nam rong luc dugc tim thay c6 12 loai [1, 2]. Rong bin phan b tu
nhién véi sinh khdi 16n trong cac thuy vue nude 1o tai ving Pong bang song Ciru Long, dién hinh & cac
tinh S6c Trang va Ca Mau...[3]. Loai rong nay c6 gié tri dinh dudng cao, dugc sir dung 1am ngudn thyc
pham cho con ngudi ciing nhu thire an cho thity san. Ngoai ra, rong ban con ¢6 vai tro hd trg giam thiéu
6 nhiém va cai thién moi truong trong hoat dong nudi trong thuy san [4]. Nghién ciru cua Aguilera-
Morales M. va cong sy (2005) chi ra rang Enteromorpha sp. ¢6 9 — 14% protein, acid béo n-6 va n-3
lan luot 13 10,9 va 10,4 g/100 g acid béo tong sd. Protein rong ndy co ty 1¢ tiéu hoa cao (98%) [5, 6].

Protein thity phan thu duoc nhitng peptide c6 ciu tric ngdn doan véi khdi lugng phan tir dudi
6000 Da, dugc cau tao tir 2 dén 20 acid amin ndi v6i nhau bang lién két peptide, 14 cac doan protein dic
hiéu c6 kha ning tao ra nhimg tac dong sinh hoc tich cuc 1én cac chirc ning ctia co thé va co lién quan
den viée cai thién strc khoe con ngudi [7]. C6 thé hleu peptide co hoat tinh sinh hoc 1a cac doan protein
ngén dic hiéu, c6 cac nhom chire khac nhau va mdi nhém chire dic trung cho mot hoat tinh nhat dinh.
C6 hon 1500 peptide sinh hoc khac nhau da dugc bao cao trong co s& dir li€u cé tén “BIOPEP” [7].
Hoat tinh ctia peptide phu thudc vao cAu trac cua no, turc 1a thanh phf?m acid amin, loai acid amin dau C
va N, d6 dai chudi peptide, vi du nhu cac peptide c6 hoat tinh trc ché enzym chuyén angiotensin (ACE)
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 [8]. Gonzalez Montoya va cong su (2018) da thyuc hién nghién ctru xac dinh hoat tinh
chdng d4i thao dudng tir dau nanh nay mam bang cach wc ché cac enzyme dipeptidyl peptidase-IV, a-
amylase va o-glucosidase. Nghién ctru da dénh gia tiém ning cua peptide dau nanh nay mam dé diéu
chinh phan img dudng huyét sau in théng qua trc ché dipeptidyl peptidase IV (DPP-V), a-amylase nudce
bot va a-glucosidase rudt, phycobiliproteins (PCBEX) v&i tudn ty enzyme pepsin va pancreatin. Mirc
do thily phan cta pepsin & mau tao SpRPh (Spirulina da khir pholyphenol) dat 11,2% va & mau tao
PCBEX (phycobiliproteins) dat 17,1%. Cac gia tri nay tang lén thanh 31,4% va 36,7% ¢ giai doan thir
hai sau khi cho pancreatin [9]. Nhu vay, khac véi protein, peptide co cau tric ngin hon nén linh hoat
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hon va thé hién dugc nhiéu hoat tinh sinh hoc c6 gia tri. Do d6, xu hudng thu nhan céac peptide sinh hoc
la diéu rat dugc quan tdm hién nay. Hién nay, cac nghién ciru vé qua trinh thuy phan protein thu nhan
peptide va danh gia hoat tinh sinh hoc ctia peptide tir rong Enteromorpha sp. chua dugc tim thy nhung
loai rong Enteromorpha sp. nay thi lai rat phd bién ¢ Viét Nam, dé dang tim kiém va mua duoc trong
nude dé nghién ctu.

Dé thu nhan ché pham peptide, thong thuong sir dung enzyme protease nham dé thiy phan protein.
Nghién ctru ctia Seo va cong su (2008) da chimg minh vé d6 déng cua cac san pham thity phan protein
va nhan ra mirc d6 thiy phéan protein cang ting thi d6 déng cang ting. Vi ddng tir cac chudi peptide
chtra acid amin ky nudc. Tuy nhién, flavourzyme thi nguoc lai, khi mic d¢ thuy phan tang thi khong
gy ra vi dang [10]. Trén co s do, nghién cltu nay nham khéo sat cac yéu td tac dong cia enzyme
flavourzyme dén thity phan protein thu nhan ché pham peptide tir rong btin Enteromorpha sp. ddng thoi
danh gia hoat tinh khang oxy hoa ctia peptide thu nhan dugc.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vét liéu

Nguyén liéu: Rong Enteromorpha sp. c6 mau vang xanh, dugc thu hoach vao thang 11-12/2022 &
céc ao nudi tdm quang canh tai GO Cong Pong, tinh Ddng Thap. Mau rong sau khi thu hoach dugc bao
quan trong thing xdp va chuyén vé phong thi nghiém cua Trung tim Thi nghiém thyc hanh trong cting
ngdy. Tai ddy, mau dugc xur 1y dé loai bo tap chit va sdy & 60 °C trong 12 gid & thiét bi Memmert cho
t6i khi ham am dat < 10%. Tiép dén, mau dwoc nghién nho bang cbi xay co hoc. Thu nhan bot mau,
tién hanh thyc hién sang loai bé tap chét, bot rong dugc ray qua ludi 0,5 — 1 mm dugc thu nhan va dung
cho toan b thi nghiém.

Héa chat: Enzyme flavourzyme 1000 L cua hang Novozyme — Dan Mach va dugc phan phéi boi
Cong ty TNHH TM Nong san va Hoa chat Phuong Tram. Hoat luc ctia enzyme 1000 LAPU/g, gia tri
pH khoang 4 — 8, nhiét d¢ 30 — 65 °C.

2.2. Phuong phap nghién ctru
2.2.1. Khdo sat nong do enzyme flavourzyme thity phdn protein dé thu nhdn peptide

Protein dugc thity phan bang enzyme duoc thyc hién str dung ché pham enzyme flavourzyme. Cac
thi nghiém dugc thyc hién can 0,5 mg protein cho vao 5 cbe thiy tinh 250 mL khéac nhau, sau d6 thém
100 mL dém phosphat pH 7,4. Khuay déu dé protein va dém tron vao nhau, thém enzyme vao cac che
voi ndng do enzyme khao sat lan luot 1a: 100, 300, 500, 700, 900 Ul/g so voi khéi lugng protein, giir
6n dinh nhiét do cac mau trén & 50 °C trong 1 gio & bé 6n nhiét. Hon hop sau d6 dugc ly tam ¢ 5000
rpm trong 20 phit, phan dich ndi dugc thu va loc dé thu nhan dich thuy phan. Mtc d6 thity phan (DH)
dugc biéu thi bang phan tram cac nhém amin ty do dugc giai phong tir protein trong qua trinh thity phan,
dugc tinh toan dya trén mdi quan hé giita ham lugng nito amin (AN) va tong nito (TN). Ham lugng AN
dugc xac dinh theo phuong phép chudn d6 formol.

2.2.2. Khdo sdt nhiét do thity phdn protein dé thu nhdn peptide

Can 0,5 mg protein cho vao 5 cbe thiy tinh 250 mL khéc nhau, sau dé thém 100 mL dém phosphat
pH 7.4. Khudy déu dé protein va dém tron vao nhau, thém enzyme vao cac cbe AL ndng do enzyme (la
két qua thi nghiém muc 2.2.1) so véi khdi lugng protein, giit on nhiét do cac mau trén | trong bé 6n nhiét
& nhiét do khao sat 1an luot 1a: 40, 50, 60, 70, 80 °C trong thdi gian 1 gid. Hon hop mau dugc dem di ly
tdm 5000 rpm trong 20 phut va dem di loc phf‘?m dich trong dé thu duoc dich thuy phan.

2.2.3. Khdo sat pH thity phdn protein dé thu nhdn peptide

Can 0,5 mg protein cho vao 5 cbc thity tinh 250 mL khac nhau, sau d6 thém 100 mL dém phosphat
v6i pH ¢ cac muc lan luot: 4, 5, 6, 7, 8. Khqu déu dé protein va dém tron vao nhau, thém enzyme vao
cac cde voi n@)ng do enzyme ( Kkét qua thi nghiém muyc 2.2.1), gilt 6n nhiét cic mau trén ¢ nhiét do (két
qua thi nghiém muc 2.2.2) trong thoi gian 1 gio. Hon hgp mau dugc dem di ly tam 5000 rpm trong 20
phit va dem di loc phan dich trong dé thu dugc dich thuy phan.
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2.2.4. Khao sat thoi gian thity phdn protein dé thu nhdn peptide

Cén 0,5 mg protein cho vao 5 cbc thuy tinh 250 mL khéac nhau, sau d6 thém 100 mL dém phosphat
pH (két qua thi nghiém muc 2.2.3). Khudy déu dé protein va dém tron vao nhau, thém enzyme vao cac
cde véi ndng d6 enzyme (két qua thi nghiém muc 2.2.1), giir 6n nhiét cac mau trén & nhiét do (két qua
thi nghiém muc 2.2.2) trong thoi gian & cac mire 1an luot 1a 30, 60, 90, 120, 150 phit. Mau dugc dem
di ly tdm 5000 rpm trong 20 phut va dem di loc phan dich trong dé thu dwgc dich thity phéan.

2.2.5. Xac dinh hoat tinh khang oxy héa DPPH

Dung dich DPPH s& duoc pha ra cdc 250 mL ¢ ndong d6 0,1 mM. Ddi v6i cac miu cao chiét va
db6i chimg dwong vitamin C & cac ndng do s& dugc pha lodng béng methanol trong binh dinh muc 10
mL. Str dung pipet 2 mL hut 1an lugt 2 mL dung dich thir vao dng nghiém, tlep theo, 2 mL dung dich
DPPH 0,1 mM dugc bd sung vao hé phan tmg. Mau d6i chimg dugc thay thé bang MeOH, con mau
trang chi chira MeOH. Mau duoc t trong t6i ¢ nhiét d6 phong trong 30 phut, sau d6 do gia tri hip thu
quang phd tai budc séng 517 nm [6].

ODC ODm

DPPH (%) = x 100

2.2.6. Xdc dinh hiéu sudt thiy phdn

Cac buée tién hanh:

Mau protein thiy phan (5 mL) tron trong 20 mL nué6ce cét va chuin do dén pH8.2 bé‘mg NaOH 0,5
M. Sau khi bo sung 10 mL dupg dich formalin 37%, hon hop ti€p tuc dugc chuf}n d6 bang NaOH O,QS
M cho dén khi pH dat 9,2. Thé tich dung dich NaOH str dung trong qua trinh di€u chinh pH tir 8,2 dén
9,2 dugc ghi nhan [10].

Cong thire tinh toan:

Ntx amin

DH (%) = x 100

téng
Trong do:
N amin: ham lwgng dam amin (mg N/g)
N¢sng: ham lwgng dam tong s6 (mg N/g)
2.3. Phwong phap chuén dd formol
Cdc budc tién hanh:
Hut 20 mL dung dich mau cho vao binh tam giac 250 mL. Thém 20 mL dung dich formol trung

tinh va 5 giot chi thi phenolphthalein 1%. Chuén d6 bang NaOH 0,2 N cho dén mau d6 twoi. Chuan do
dung dich bang NaOH 0,2 N tir mau hong sang mau do tuoi (pH = 9,6) [10].

Cong thuec tinh toan:

X (g/l) = x 1000

0,0028 X V X f
Vm

Trong do6:

10,0028: lugng N twong tmg v6i 1 mL NaOH 0,2N; V: thé tich NaOH 0,2 N tiéu tn; F (Vam/ Vxa):
hé s6 pha loang; M hay V,: s6 gam hay so mililit mau thur.

2.4. Phuwong phap xir 1y s6 liéu
Céc s6 lidu thi nghiém st dung phan mém Minitab 19 dé xir ly phén tich thong ké. Sy sai khac
gitra c4c gia tri dugc xac dinh bang kiém dinh Student’s t-test voi mic y nghia p < 0,05.

3. KET QUA VA THAO LUAN

3.1. Anh huéng cia nf“mg dd enzyme flavourzyme dén thiiy phan thu nhan peptide

Trong qué trinh thity phan protein, enzyme trudc tién s& lién két v6i co chat va hinh thanh phirc
enzyme—co chat tai bé mat cta cac hat co chat, noi dién ra sy phan cat cac lién két peptide. Khi ham
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luong co chét trong hé phan tmg thap, khong phai toan bo enzyme déu c6 co hdi twong tac voi co chat.
Do d¢, vi€c tang ndng d6 enzyme trong diéu kién nay khong 1am tang thém hiéu qua thuy phén. Tde do
phan tng chi dat mirc t6i da khi toan bd enzyme déu dugc gan két v6i co chat [11]. Tién hanh khao sat
véi cac ndong do (100, 300, 500, 700, 900 Ul/g) anh huong dén qua trinh thity phan protein. Két qua
phan tich phuong sai (ANOVA) cho thay sy gia ting ndong d6 enzyme flavourzyme dan dén sy ting
dang ké ctia mirc d6 thily phan. Nong do tang tir 100 Ul/g 1én 700 Ul/g thi mirc d6 thuy phan tang 1én
ro rét (Hinh 1).

50 - r 100
S 40 - L 80 =
g e
g a
> 30 4 F 60 .8
2 =
«©- 53
20 4 40 5
k=] o
= @
10 A F 20 X
0 - - 0
500
Nong do (Ul/g)
. Mic d6 thuy phan Kha ning bat géc tu do DPPH

Hinh 1. Anh huéng cua ndng do enzyme thuy phan protein dé thu nhén peptide
Su khéc biét gilra cac nghiém thire trong timg yeu to khao st dugc the hién bang cac chif céi khac nhau
trén cac cot va dugc xac dinh cd y nghia thong ké & miic p < 0,05 thong qua phan tich ANOVA.

Két qua Hinh 1 cho thay ndng d6 enzyme 700 Ul/g va 900 Ul/g cho hiéu qua cao hon cac ndng
d6 enzyme khac. Mirc d6 thity phan & nong d¢ enzyme flavourzyme 1a 700 Ul/g (31,44 + 1,09%) va
cao nhét khi sir dung nong do enzyme 900 Ul/g (38,32 + 1,05%). Tuy nhién, khi khi sir dung nong do
900 UI/g thi bit gbc tu do DPPH (%) giam xudng con 72,15 + 0,73% so v6i 87,34 + 1,31% & ndng do
700 Ul/g. Vi vy ndng d6 enzyme thich hop sir dung dé thuy phéan va cho kha ning bét gbc ty do DPPH
t6t nhat 1a 700 Ul/g.

3.2. Anh huéng ciia nhiét d9 dén thity phan thu nhén peptide bing enzyme flavourzyme

Trong qua trinh thity phén, nhiét d6 ting s& lam ting toc do thuy phan. Tuy nhién, enzyme khi
vuot gidi han hoat dong thi phan tmg enzyme bi tac dong do su bién tinh ctia phan tir protein va enzyme.
Nhiét d6 hoat dong ctia enzyme thudng nam trong khoang 30-50 °C [12]. Tién hanh khao sat anh huong
ctia cac mde nhiét do (40, 50, 60, 70, 80 °C) dén protein dugc thuy phan. Dya vao dit li€u, cho théy mirc
d6 thuly phan c6 su thay doi tang khi nhiét do tang (Hinh 2).

50 - r 100
N -r
FRRE - 80 E
= a
2z 30 - 60 2
= =
<« Q
”; 20 A 40 g
= 2

10 1 + 20 )

0 - F 0
40°C 50°C 60°C 70°C 80°C
Nhiét do
mmm Mirc d§ thiy phan Kha ning bt gbc tw do DPPH

Hinh 2. Anh huéng cta nhiét do thuy phén protein g‘lé thu nhén peptide
Su khéc biét gilta cac nghiém thire trong timg yeu t6 khao st dugc the hién bang céc chir cai khac nhau trén
cac cft va dugc xac dinh co y nghia thong ké & mirc p < 0,05 thong qua phan tich ANOVA.
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Dua vao két qua Hinh 2, khi thuy phan & nhiét d¢ 80 °C thi murc d6 thuy phan cia enzyme
flavourzyme 1a 42,82 + 1,23%, cao hon so vdi ¢ nhiét d¢ 50 °C, 60 °C va 70 °C. Tuy nhién, khi thuy
phan & 80 °C thi bat gbc tw do DPPH ctia dich thuy phan giau peptide (66,46 + 0,78%) thap hon so v&i
650 °C (86,98 £ 0,77%). Vi vay, nhiét do thich hgp dugc lya chon trong thi nghi¢ém nay la 50 °C.

3.3. Anh hwéng ciia pH dén thiy phan thu nhan peptide bang enzyme flavourzyme

O cac gia tri pH khac nhau ctia mot s6 phén tir protein s& bi bién doi tinh chét cua cac lién két
trung tdm hoat dong enzyme va co chat. Do @0, gia tri pH khac nhau s& dan dén gia tri xtc tic khac
nhau. Vi véy, thay d6i méi truong pH lam cho enzyme nhay cam. Enzyme thuong dat hoat tinh xuc tac
cao nhét trong mot khoang pH nhat dinh, dugc goi 1a pH ti wu. Gia tri pH nay co thé thay doi theo co
chat, ndng d6 co chét va diéu kién nhiét do cua phan ng. Betancur-Ancona va cong su cho thiy khi st
dung flavourzyme dé phéan giai protein tir hat cdy dau Phaseolus lunatus, pH thich hop nhit cho qua
trinh nay 1a khoang pH 6 [13]. Tién hanh khao sat véi cac pH (4, 5, 6, 7, 8) anh huong dén qua trinh
thity phan protein. Dya vao két qua phan tich ANOVA cho thdy mirc d6 thuy phan c6 su thay dbi ting
1én khi pH ting dan. Mirc pH ting tir 4 1én 7 thi mirc d6 thily phan ting 1én rd rét.

50 1 r 100
40 A i = tso E
b=t = -
& - a
2 30 A - - 60 S
5 5
= Q
- 20 4 F 40 g,
S og
2 m
S 10 4 F 20 e

0 - - 0
4 5 6 7 8
pH -
. Muc 36 thuy phan Kha nang bat goc tu do DPPH

Hinh 3. Anh huéng ctia pH thuy phan protein dé thu nhan peptide
Su khac biét gitra cac nghiém thirc trong timg yeu t khao sat dugc thé hién bang cac chit cai khac nhau
trén céc cot va duoc xac dinh ¢ ¥ nghia théng ké & mirc p < 0,05 thong qua phan tich ANOVA.

Két qua & Hinh 3 cho thiy mirc d6 thuy phan c¢6 pH =7 va pH = 8 13 cao vuot trdi hon cac pH khac.
Enzyme flavourzyme v&i pH = 7 thi muc d¢ thuy phéan ctua enzyme flavourzyme la cao 36,65 + 0,77% so
v6i khi & pH = 6 1a 34,11 £ 1,06%. Tuy nhién khi thuy phan & pH = 7 thi bat goc tw do DPPH cua dich
thuy phan thap hon so v6i khi thuy phan ¢ pH = 6 13 87,64 = 0,75% so v&i 91,87 + 0,56%. Vi vay pH thich
hop st dung dé thuy phan va cho kha ning bét gdc tur do DPPH tdt nhét 1a pH = 6.

3.4. Anh huéng cia thoi gian dén thiy phan thu nhin peptide bing enzyme flavourzyme

Tién hanh khao sat véi cac méc thoi gian thay phéan (30, 60, 90, 120, 150 phut) anh huéng dén
hiéu qua thily phan protein. Dya vao dit liéu cho thiy mirc d6 thity phan c6 su thay ddi ting 1én khi thoi
gian tang dan (Hinh 4).

Két qua ¢ Hinh 4 cho thay thoi gian 120 phit va 150 phiit 1a cao hon cac khoang thoi gian khao
sat khac. Co thé thay khi thuy phan trong 120 phit va 150 phit thi mirc do thuy phéan & 2 thong s6 khao
sat nay khong c6 su khac biét (40,72 + 1,32% va 43,13 £+ 1,25%). Tuy nhién, khi thuy phéan trong 120
phiit thi bat goc tu do DPPH cua dich peptide cao nhét 14 95,13 £ 0,77 %. Vi véy thoi gian thuy phan
va cho kha nang bat gdc tr do DPPH t6t nhat 1a 120 phut. Kha ning oxy hoa giam manh tai 150 phit,
gidng két qua vdi nghién ctru ciia Matkowski [13].
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Hinh 3. Anh huéng cta thoi gian thuy phén protein dé thu nhén peptide
Su khac biét gilta cac nghiém thirc trong timg yéu t6 khao sat dugc thé hién bang cac chit cai khac nhau
trén cac cot va duoc xac dinh ¢6 ¥ nghia théng ké & mirc p < 0,05 thong qua phan tich ANOVA.

4. KET LUAN

Nghién ctru nay da tim duoc diéu kién thiy phén thu nhan peptide tir rong Enteromorpha sp. nho
hd trg ctia enzyme flavourzyme. Cac thong sd s6 diéu kién thity phan thu dwoc nhu sau: nong d6 enzyme
700 Ul/g; nhiét d6 50 °C; pH 6,0; thoi gian 120 phat. Két qua cho thay dich peptide tir rong
Enteromorpha sp. ¢ tiém ning chéng oxy hoa cao. Cac nghién ctru sdu hon vé két hop cac diéu kién
thiy phan ciling nhu dénh gia thém cac hoat tinh sinh hoc va cac trinh tu acid amine ciia cac chudi
peptide trong dich thily phan can dwoc thuc hién dé cé co sé dit liéu ban ddu cho cc nghién ciru vé
peptide nhdm tng dung cua peptide tir rong Enteromorpha sp trong cac linh vyc khac nhau.
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ABSTRACT

RESEARCH ON THE HYDROLYSIS PROCESS TO OBTAIN PEPTIDE
FROM Enteromorpha sp. ALGAE

Nguyen Quoc Kiet, Cao Thi Truc Ngan, Hoang Thi Ngoc Nhon*
Ho Chi Minh City University of Industry and Trade
*Email: nhonhtn@huit.edu.vn

Enteromorpha sp is an abundant brackish water seaweed in the Mekong Delta, that contains high
content of protein, which is considered a potential source of bioactive peptides. The study aimed to
investigate the influencing factors of the protein hydrolysis process to obtain peptide from
Enteromorpha sp. by flavourzyme enzyme, including enzyme concentration, pH, temperature, and
hydrolysis time. The hydrolysis efficiency is evaluated by the hydrolysis degree (%DH), and the
antioxidant activity of the obtained peptides. The investigated factors include enzyme concentrations
(100, 300, 500, 700, 900 Ul/g), temperatures (40, 50, 60, 70, 80 °C), pH (4, 5, 6, 7, 8), and time (30, 60,
90, 120, 150 min). The obtained results were enzyme concentration of 700 Ul/g, temperature of 50 °C,
and pH 6.0 in 120 min. The protein hydrolysis yield was 40.72 =+ 1.32%.

Keywords: Antioxidant activity, Enteromorpha sp., Flavourzyme enzyme, hydrolysis degree.
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