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ABSTRACT

The purpose of this study is to investigate optimal conditions for proteins’
hydrolysis of white shrimp head meat (Litopenaeus vannemei) by using
alcalase enzyme. The response surface methodology with two factors: pH
(6.5-8.0) and temperature (50-70°C) which included 11 experiments was
used to optimize the hydrolysis process. Meanwhile, the effect of the
alcalase enzyme concentrations on degree of hydrolysis (%DH) and
antioxidant activity (%DPPH) was evaluated at 5 values: (10, 20, 30, 40,
50 Ul/g) with 6 different reaction times (1, 2, 3, 4, 5, 6 hours).
Consequently, the following conditions including alcalase enzyme
concentrations (20 Ul/g), pH (7.65), temperature (58.78°C), and
hydrolysis time (4 hours) were found optimal to hydrolyze the proteins in
white shrimp head meat with a high degree of hydrolysis (37.6%) and
good antioxidant activity (31.57%).

TOM TAT

Nghién cuu dirgc thyc hién nham muc dich khdo sdt diéu kién thuy phan
protein tir thit dau tom thé chan trdng (Litopenaeus vannamei) thich hop
bang enzyme alcalase. Qud trinh thity phdn dwoc 16i wu héa theo phirong
phap be mdt ddp g véi 2 nhan té pH (6,5+8,5) va nhiét dé (5070 °0),

bao gom 11 don vi thi nghiém, dong thoi, khdo sat anh huong cua nong
d¢ enzyme alcalase dwoc thay doi ¢ 5 gia tri (10, 20, 30, 40, 50 Ul/g) va
6 mic thoi gian (1, 2, 3, 4, 5, 6 gio) dén hiéu sudt thiy phan (DH%) va
hoat tinh chong oxy héa (% DPPH) ciia dich thiiy phdn. Két qua cho thdy,

sir dung nong do enzyme alcalase 20 Ul/g trong thoi gian thuy phan 4 gic
o pH 7,65 va nhiét do 58,78 °C la diéu kién thich hop dé hiéu sudt thuy
phén cao (37,6%) va hoat tinh chéng oxy héa cua dich thiy phdn tot
(31,57%).

Trich dan: Nguyén Van Mudi va Ha Thi Thl,{y Vy, 2018. Khéor sat diéu kién hoat dong tdi wu cua enzyme
alcalase thuy phan protein tir thit dau tom the chan trang. Tap chi Khoa hoc Truong Dai hoc Can
Tho. 54(S0 chuyén d¢: Nong nghiép): 148-156.

1 TONG QUAN

Nghién ctru g dung enzyme thuong mai dong
vai trd quan trong trong san xuét thyc pham; dac biét
protease 1a enzyme thiy phan c6 gia tri thwong mai
rat 16n, chiém khoang 60% tong lugng enzyme cong

nghiép duoc cung cip trén thi truong thé gidi (Joo
and Chang, 2006) v6i nhiéu img dung rong ri trong
cac linh vuc nhu: cong nghiép, nong nghi¢p, my
phém, y hoc hién hi¢n dai (Nedra et al., 2011,
Nguyén Cong Ha va Lé Nguyén Poan Duy, 2011).
C6 rat nhiéu protease thuong mai duoc sir dung nhur:
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alcalase, pancreatin, trypsin, pepsin, papain,
neutrase, protamex, flavourzyme,...(Shahidi et al.,
1995; Nilsang et al, 2005; Slizyte et al., 2005;
Randriamahatody et al., 2011; Dey and Dora, 2011;
Gunasekaran et al., 2015) dé thiy phan protein
nham lam giam kich thudc cac peptit, tao ra dich
thity phan 13 ngudn acid amin c6 sin cho sinh tong
hop protein (Gildberg and Stenberg, 2001), dong
thoti hoat tinh sinh hoc cuia cac phan doan peptit cling
dugc quan tim. Viéc thu hdi mot phan protein tir phu
pham tom bang enzyme thily phan ciing da duoc
nghién ctru rong rdi (Haard and Simpson, 2000;
Gildberg and Stenberg, 2001; Mizani et al., 2005).
Dic biét, alcalase thudng duoc sir dung dé thiy phan
protein tir phy phim t6m (Synowiecki et al., 2000,
Guerard et al., 2007). Holanda and Netto (2006)
nghién ctru thu hdi 3 thanh phan chinh cua phé liéu
tom, protein, chitin, astaxanthin béng viéc str dung
enzyme alcalase va pancreatin. Bén canh vai tro
dinh dudng, san pham thiy phan protein con la
ngudn peptit c6 hoat tinh sinh hoc mang dén tiém
nang dang ké trong dugc pham nhu: kha nang chong
oxy hoa, kha ning kiém soat enzyme gay cao huyét
4p (Holanda et al., 2006; Ganugula et al., 2008; Dey
and Dora., 2011;), kha nang chéng dot bién gen co
kha nang gay ung thu (Babu et al., 2008; Wilson-
Sanchez et al., 2010, Lopez-Saiz et al., 2016). 0]
Viét Nam, Bui Thi Hong Thanh (2012) tién hanh
nghién ctru thu nhan dich dam thuy phén tir vo dau
tom béng enzyme alcalase ¢ dinh & diéu kién nhiét
d9, pH moi trudng, ti 1€ enzyme va co chét, thoi gian
phan ung enzyme lan Iuot 1a 56 °C, ty nhién, 0,42%
va thoi gian 8,8 gid thu dugc ham lugng DDPH bi
khir 0,4794 mM/g. Nguyén Thi Ngoc Hoai va ctv.
(2013) str dung t&i wu héa qua trinh thay phan
protein tir ddu tom thé chan tréng bang alcalase theo
phuong phap bé mit dap tng, tuy nhién lai ¢6 dinh
pH thuy phén cua alcalase 1a 6,5. Vi thé, sir dung
enzyme thuyy phan la mot huéng tot vi ¢6 thé dé dang
kiém soat qua trinh thity phén, t6i uu hoat dong cta
alcalase trong khoang pH va nhiét d6 tao ra san
pham thuy phéan c6 cic peptit ngin c6 gia tri dinh
dudng, t6t cho tiéu hoa dong thoi thu duoc dich thity
phan c6 hoat tinh chong oxy hoa t6t.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Nguyén li¢u

Nguyén liéu thit dau tdm dugc phan tach (loai bo
v6, chan ham, rau) tai nha may Ché bién thiy san
xut nhap khau Hoa Trung (huyén Cai Nudc, tinh
Ca Mau), duge xu 1y so bo va dé rao nudce trude khi
phan chia thanh cac miu c6 khdi lwong xac dinh,
bao goi trong bao bi PA va cap dong ¢ nhiét do
-35°C dén -40°C. Sau khi dat nhiét do tim -18°C,
tién hanh trir dong & -20+2°C.
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Alcalase® la enzyme c6 dic tinh thity phéan
protein, duoc san xut tir qua trinh 1én men chim
(SmF) Bacillus lichenniformis, hiéu qua nhit dé san
xudt cac loai protein thiy phan (Kristinsson and
Rasco, 2000). Enzyme alcalase® 2.4 L cua hing
Novozyme —Ban Mach va dugc phan phdi boi Cong
ty TNHH TM Nong san va Hoa chat Phuong Tram.
Hoat tinh enzyme alcalase dugc xac dinh trude khi
sir dung bang phuong phap Anson cii tién (1938).
Mot don vi hoat do ciia enzyme dugc biéu thi 1a sé
micromole tyrosine sinh ra do thuy phén casein boi
1 mL dung dich hay 1 mg ché pham protease trong
thoi gian 1 phut ¢ diéu kién chuan (30°C; pH 7,6).

Dung cu - thiét bi sir dung trong nghién ciru: may
quang phd so mau (Model 722, Trung Qudc); thiét
bi ly tam nhiét do thép (Rotana 46 R, Burc; Herlme
7323K); may do pH 2 $6 1é, d0 chinh xac 0,01
(HANA pH 212, Trung Qudc); may khudy tir
Toshiba (Magnestir MG-10, Nhat); bd diéu nhiét
(Memmert, Prc, diéu chinh dén can 100°C, do
chinh xac 0,1°C); can dién to (Ohaus, USA, d6
chinh xac 0,0001 g va 0,01 g).

2.2 Phwong phap phan tich va do dac cac
chi tiéu

Céc chi tiéu co ban dugc phan tich va do dac theo
céc phuong phap tiéu chuan:

Hiéu suét thiy phan (%) dugc xac dinh bang
phuong phap OPA (o-phthalaldehyde), dua trén
nguyén tic cac nhom amin cua acid amin hodc
peptid phan tng véi Ortho-phthaldialdehyde véi su
c6 mat cua —SH cua dithiothreitol hoac
mercaptoethanol s& tao ra hop chét c6 kha nang hap
thu ¢ bude song 340 nm.

Hoat tinh chéng oxy héa (% DPPH) do theo
phwong phap cia Wu et al. (2003) va dugc cai tién
mot s6 bai Zhao et al. (2011). Cac thir nghiém dugc
tién hanh dya trén ndng d6 dung dich thuy phan.
Cho 0,375 mL dung dich thay phéan vao cac dng thir
nghiém bd sung thém 2 mL 1, 1- diphenyl-2-
picrylhydrazyl (DPPH) nong d6 0,1 mmol L-1
DPPH duoc pha trong dung dich methanol. Hon hop
dugc lic déu va dat trong mot phong t6i 30 phit va
xéc dinh bang phwong phap quang phd & budc song
517 nm. Dung dich methanol cua DPPH duogc sir
dung l1am dung dich tring. Hoat tinh chong oxy hoa
(% DPPH) duoc tinh theo cong thirc sau:

(A4g — 4o)

ApppH

%DDPH (DSA) =1 - *100

Trong d6, DSA: DPPH Radical Scavenging
Activity; Ao: 12 d6 hip thu ciia mau tring;

As: la do hépNthu cua mau phan ung; Apppy: 12
dd hap thu ctia mau doi ching.
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2.3 Phuong phap thu thap va xir Iy s6 liéu

Céc thi nghiém dwoc bd tri ngiu nhién, lap lai it
nhét 3 14n. S6 liéu dugc thu thap va xir Iy bang phan
mém thdng ké Statgraphics Centurion 16.1, phan
tich phuong sai (ANOVA) va kiém dinh LSD
(Least-Significant Difference) dé két luan vé sy sai
khac giita trung binh cac nghiém thirc.

2.4 Phwong phap thiy phan protein

Sau khi nghién, mau duge can dinh lugng roi
tién hanh thuy phén bang dung méi 1a nudc voi ty 16
1:1. Nhiét d6, pH, ndng do va thoi gian thiy phan
bang enzyme alcalase duoc diéu chinh tiy theo diéu
kién khao sat. Qua trinh thiy phan duogc thyc hién
bang may khudy tir lién tyc, toc do 200 rpm nham
tang kha nang thuy phan. Sau qua trinh thiy phén,
mau duogcly tim ¢ toc do 6.000 rpm trong thoi
gian 20 phut, loai bo phﬁn can, thu nhan phﬁn dich
trong, goi 1a dich thuly phan protein. Tién hanh xac
dinh mirc d6 thuy phan (DH%) va hoat tinh chdng
oxy hoa (DPPH%) nhim chon dugc diéu kién thuy
phan protein tir thit dau tom tSt nhét
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2.5 Phuong phap bb tri thi nghi¢m

2.5.1 Thinghiém 1: Khao sat twong tac cua
pHva nﬁiét do den hi¢u suat thuy phdn va hoat
tinh chong oxy hoa

Thi nghiém tién hanh vé6i 2 nhéan t6 X,— pH (thay
dbi tir 6,5 ~ 8,5) va X, nhiét do (50 = 70°C) thich
hop cho hoat dong thiy phan. Str dung phuong an
truc giao cap 2 v6i s6 nghiém thirc t6i wu: N = 32,
trong d6 c6 3 nghiém thirc & tim phuong 4n. Mau
sau khi nghién duoc u theo 12 nghiém thic dugc
trinh bay & Bang 1. Tuong tng v6i timg diu kién
khao sat, loc va ly tam, thu dich thay phan dé xac
dinh hiéu suat thily phan va hoat tinh chong oxy hoa.
Dua vao két qua thu dugc cia ham muyc tiéu, Y;:
hiéu suat thity phan (%); Ya2: hoat tinh chng oxy
hoa (%). Y nghia ciia cac hé s6 dugc kiém tra theo
tiéu chuan Student v&i P = 0,05, s6 bac tu do f= 3-
1= 2. Kiém tra sy twong thich phuong trinh hdi qui
v6i thyc nghiém theo tiéu chuén Fisher, dam bao F
< Fo,gs (9—2,3—1).

Biang 1: Ma trin quy hoach thuce nghiém qua trinh trich ly protease tir thit diu tom

Gia tri ma héa

Gia tri thyc nghiém

STT X1 X2 pH thiiy phén Nhiét do (°C)
1 0 +1 7,5 70
2 -1 0 6,5 60
3 0 0 7,5 60
4 -1 +1 6,5 70
5 +1 0 8,5 60
6 +1 +1 8,5 70
7 0 0 7,5 60
8 0 0 7,5 60
9 -1 -1 6,5 50
10 1 -1 8,5 50
11 0 0 7,5 60
12 0 -1 7,5 50

(Ghi chu: Gia tri md héa -1, 0, +1 thé hién 3 mirc d¢ khdo sat twong vng voi pH 6,5; 7,5; 8,5 va nhiét d6 50,60,70°C

twong trng voi cdc gid tri md héa -1, 0, +1)

V& db thi bé mat dap tmg va xac dinh didu kién
nhiét d6 va pH t0i uvu cho hoat dong cua enzyme
thuong mai. Két qua thu nhan 1a dicu kién nhiét do
va pH toi vu gitp hoat dong enzyme dat hi¢u qua
cao nhat.

2.5.2 Thinghiém 2: Khdo sdt nong do enzyme
alcalase

Thi nghiém tién hanh khao st ty 18 sir dung cua
enzyme thuong mai (10, 20, 30, 40, 50 Ul/g) thich
hop nham dat hiéu suét thiy phan va hoat tinh chéng
oxy hoa ctia dich thury phan tir thit dau tom t6t nhat.
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2.5.3 Thi nghiém 3: Anh hwong ciia thoi gian
thity phan dén hiéu suat thuy phan va hoat tinh
chong oxy hoa

Thi nghi¢m dugc thyc hién tuong ty nhu thi
nghiém 1 va 2 véi diéu kién thuy phéan duoclua
chon tir thi nghiém 1 hodc 2. Thoi gian két tiia thay
ddi & 5 muc khao sat khac nhau tir 1+6 gio. Xac
dinh hiéu suét thuy phan va hoat tinh chéng oxy hoa
dich thuy phén thu dugc.
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3 KET QUA VA THAO LUAN
3.1 Xac dinh thanh phén ciia nguyén liéu

Két qua thanh phan héa 1y co ban cia thit dau
tom thé dugc trinh bay Bang 2.

Bang 2: Thanh phin nguyén liéu thit diu tém thé

Chi tiéu Gia tri
D6 am (%) 83,24+0,68
pH 7,78+0,02
Protein tong (%) 12,80+0,25
Lipide (%)* 0,82+0,02

) Ké‘g qua tir Bang 2 cho thdy, ham luong protein
tong so trong thit dau tdm the kha cao (trung binh
12,80%) va pH hoi kiém (7,78), day la dicu kién
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thich hop cho vi sinh vat giy hu hong phat trién va
ciing 1a diéu kién thuc diy qua trinh hoat dong cua
cac enzyme. Dleu nay chimg to tiém ning cé thé
khai thac ngudn nguyén lidu nay cho qué trinh thiy
phan protein tir thit dau tom thé. Do d6, viéc thu hoi
dich thily phan protein can rat ngén thoi gian xir 1y,
nghién ctru bd sung enzyme thwong mai dé dam bao
chat lwong dich thity phan thu nhan duoc.

3.2 Xac dinh pH va nhiét do hoat dfng cia
enzyme alcalase anh hwéng dén hi¢u suit thiy
phén va hoat tinh chdng oxy héa

Két qua phan tich anh huéng cua cac nhan té ma

hoa dbi v6i phuong trinh hdi quy dugc trinh bay &
Hinh 1 va Hinh 2.

X2 Xo I I I I o -
X1Xy =
X | |
w | \
X2

10

20

30 40

Hinh 1: D6 thi biéu dién sy twong tac ciia pH va nhiét 49 dén qua trinh thily phan protein biang
enzyme alcalase

25

23

DPPH
(%)
19

1%

[Ty T[T T T[T [T T T [TTT]
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85
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Hinh 2: 6 thi biéu dién sy twong tic cia pH va nhiét do flén DPPH (%) cia dich thiy phan thu dwgc
tir qua trinh thily phian protein bang enzyme alcalase

Hinh 1 va Hinh 2 cho thiy pH va nhiét d6 c6 su
anh huong dong thoi dén qua trinh thuy phan. Hé sO
hoi quy bac mot cua X1, X2 va hé s0 twong tac X1
X2 (d6i véi chi tiéu DH) khac biét ¢6 ¥ nghia vé mat
thong ké & d¢ tin cdy 95%, ddng thoi hé s6 hoi quy
béc hai cua cac hé¢ s6 nay ciing khac biét y nghia ve
mit thdng ké. Phuong trinh hdi quy thé hién su
tuong quan cua diéu kién thay phéan:
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Y- DH (%) = -552,328 + 8,00772X1 +
90,7747X2 — 0,0595288 X172 — 0,127144 X1X2 —
541016 X272 (1).

Y- DPPH(%) = -511237 + 5,60728X1 +
97,6543X2 — 0,0458047X1°2 — 0,033903X1X2 —
6,28411X2°2 (2).
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Hinh 3: D6 thi bé mit dap ing va dong diém twong tac nhiét dd va pH dén hi¢u suit thiy phan
protein tir thit dau tom thé chin trang

DPPH
(%)

Hinh 4: D6 thi bé mit dap ing va dong diém twong tac nhiét dd va pH dén hoat tinh chdng oxy hoa
dich thiuy phan protein

Két qua thu nhan & Hinh 3 va Hinh 4 cho thiy, 10 quan trong ddi véi hoat dong chdng oxy hoa (Kim
hai nhan t6 nay that sy c6 sy anh huong dong thoi ~ and Wijesekara, 2010; Chalamaiah, 2012). B thi
dén qua trinh thiy phan cla enzyme alcalase. Nhiét Hinh 3 va Hinh 4 mgt lan nita khang dinh hai nhan

d6 thuy phan thap va pH thép cho hiéu qua thuy té nhiét d6 va pH co twong tac vé‘ri nhau,kén}} huéqg
phan kém, trong khi d6, néu nang nhiét do tién xtr 1y den qua trinh thiy phén protein tu thit dau tom. Gia

nhiét 1én mite cao hon 60°C, vuot qua khoi ngudng tr% cao nhét cﬁa ham myc tiéu Y, va Y khi X1 ¢6 gia
nhiét d6 thich hop ciia enzyme alcalase thi hiéu suit tri trong khoang tir 0 dén 1 (PH tr7,5+ 835) va X2
thily phan s& giam do alcalase bi mét hoat tinh. c6 gid tri trong khoang tir -1 dén 0 (60°C dén 70°C).
Tuong tu, hoat tinh chéng oxy hoa ty 18 thuan voi Gia tri pH va nhiét d6 to1 uwu cho qua trinh thuy phan
hiéu suat thily phan, higu suat thity phan cang cao thit dau tom thé bang enzyme alcalase khi giai
thi hoat tinh chong oxy héa cang 16n. R§ rang trinh phuong trinh hoi quy (1) va (2) va Hinh 3 cho v6i
tw va thanh phan acid amin cau tao nén peptit 1a nhan ham muyc ti€u Y1 va Y2 dugc thé hién ¢ Bang 3.
Bang 3: Két qua tbi wu héa diéu kién thity phan véi ham muc tiéu Y3 va Yy
A X Ché dd Ché d t6i wu Gi tri toi uvu
Nhin to X
Thap Cao Y: Y: DH% DPPH%
X 6,5 8,5 7,7 7,61

*
X2 50 70 59,04 58,39 33,34 24,16(%)

Xi: pH; Xa: nhiét dp (°C); (*) hoat tinh chéng oxy héa duwoc tinh sau khi pha lodng 20 lan

Hiéu suit thuy phan va hoat tinh chéng oxy hoa nghi¢m. H¢ s tuong quan 99,45% va 98,67% su
thu duoc tir thyc nghiém va tinh toén theo phuong thay df)i hiéu suat thuy phan protein 1a do anh hudng
trinh c6 d6 tuong thich cao & gia tri R? = 0,9945 va  ¢ac bien doc 1ap X, X; va chi ¢6 0,55% va 1,12%
R2= 0,9867 (Hinh 5). Nhu vay, c6 thé két lugn ring ¥ thay doi 1a do cac yéu t6 khong xdc dinh gdy ra
phuong trinh héi quy d& mo ta dung céc két qua thuc twong Umg v6i ham muyc tiéu Y, va Y (Hinh 5).
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Hinh 5: Twong quan giira hi¢u su?it‘thﬁy phan va hoat tinh chéng oxy héa dich thity phin x4c dinh
bang thwe nghiém va tinh toan

Dich thuy phan déap ung dap tng ddng thoi ca
hai ham muc tiéu hi¢u suat thuy phan va hoat tinh
chong oxy hoa thé hién ¢ do thi (Hinh 6).

Két qua thi nghiém xéc dinh gia tri nhiét d¢ va
pH t6i wu twong tmg 14 58,78°C va pH 7,65 dap tmg
df‘)ng thoi ca hai ham muc tiéu DH dat 33,33% va
DPPH 24,14% phu hop vé6i két qua ciia Dey and
Dora (2014) khi sir dung mo hinh bé mat dap tng
RSM (response surface methodology) dé t6i wu hoa
diéu kién thiy phan phu pham tom Penaeus
monodon bang enzyme alcalase thwong mai, hiéu
suat thity phan dat 33,13% & diéu kién ¢ 59,37°C va

pH 8,25. Synowiecki and Khateeb (2000) khi
nghién ctru ng dung enzyme thuong mai alcalase &
55°C va pH 8,5 dé khr protein cua phé liéu vo tom
Crangon crangon di duoc khir khoang so bd bang
dung dich HCI 10% & 20°C trong 30 phat nhim thu
héi chitin va protein, hiéu suét thiry phan cao nhét la
30%. Holanda and Netto (2006) tién hanh thity phan
phé lidu tom Xiphopenaeus kroyeri bing enzyme
alcalase hiéu suat thily phan (DH) tir 6% tang 1én
12%, hiéu sut thu hdi protein tang tir 26% dén 28%.
Két qua thu dugc twong déng véi ham lugng DDPH
bi khtr 0,4794 mM/g khi st dung nhiét do dé thay
phén alcalase 1a 56°C trong thoi gian 8,8 gio.

85 F

\

8,1

—— DPPH
—— DH

)

770 a

T L ]
a |- -
7,3 j i

69 | -
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Hinh 6: D6 thi bé mit dap ing va dong diém twong tac ciia nhiét d9 va pH dén hiéu suit thiy phian
protein va hoat tinh chong oxy héa ctia dich thiy phan

3.3 Xac dinh ty I¢ enzyme alcalase dén hi¢u
qua thiy phiin va hoat tinh chong oxy héa ctia
qua trinh thiiy phén protein tir thit dau tom thé

Két qua thong ké & Bang 3 cho thdy, c6 su khac
biét y nghia thong ké khi tién hanh thity phan protein
tir thit diu tom thé bang alcalase thwong mai & cac
ndng d6 khac nhau.

Hiéu suat thity phan tang khoang 12,5% khi hoat
tinh enzyme tang tir 0+20 Ul/g. Hiéu suét thily phan
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dat cuc dai 35,05% tai nong d6 20 Ul/g, sau d6 giam
xudng 33,23% 6 50 Ul/g. Tuong tu, hoat tinh chéng
oxy héa dat cuc dai 6 nong d6 enzyme 20 Ul/g, dich
thity phan thu dwoc ¢ cac ndng do enzyme co hoat
tinh 10, 30, 40 va 50 Ul/g 1a khong c6 khac biét y
nghia vé mat thong ké. RS rang hoat tinh chdng oxy
hoa tang ty 1é thuan v6i hidu suat thity phan. Két qua
nghién ciru twong dong véi két qua nghién ciru cua
Saidi et al. (2013) khi thuy phan ca nglr va nghién
ctru cia VO Thi Anh Minh (2014) khi thuy phén thit
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dau tom su voi ty 18 alcalase bd sung thich hop 1a
1%, hi¢u suat thity phan dat 24,55%. Trong khi d6,
nghién ctru cuia Janarthanan ef al. (2015) cho thay ty
1¢ alcalase bd sung dén 1,8% khi thity phan phu
pham tom Metapenaeus dobsoni dat DH 40.31%,
DPPH 38.93% va nghién ctru ciia va Herpandi et al.
(2012) 1a 1,5%, 240 phat DH tuong ung 25% tuong
(g cho qua trinh thity phan phin mé co sim mau &
ca nglr. Nghién ctru ciia See ef al. (2011) lai dé xuat
ty 1é alcalase 1én dén 2,5% dé giup qua trinh thay
phan da ca hoi dat hiéu qua, nghién ctru nay ciing
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cho thiy viéc gia taing ham luong alcalase 1én mirc
cao hon con cho hi€u qua nguoc, hiéu qua thiy phan
giam. R3 rang ty 1& enzyme bd sung phu hop giup
protein dugc phén cit lam thay d6i dang ké trinh tu
cac mach peptit va mirc d§ hinh thanh cac acid amin
(Liu et al., 2013), anh hudng quan trong dén kha
ning chong oxy hoa bai vi hoat tinh chéng oxy hoa
phu thudc rat 1on vao trinh ty va thanh phan acid
amin dugc hinh thanh tir qua trinh thity phén (Moure
et al., 2000).

Bang 3: Két qua biéu dién sw thay ddi hiéu suét thiy phin va hoat tinh chéng oxy hoa theo ty 1¢ enzyme

alcalase (Ul/g) bd sung

Nong dd enzyme alcalase (Ul/g)

Hiéu suit thity phan DH (%)

Hoat tinh chdng oxy héa DPPH (%)(*)

Déi chimg
10
20
30
40
50

21,67°+0,94 16,322+0,33
33,59°+0,24 23,81%+0,73
35,05°40,11 32,72°4¢0,39
33,46°+0,29 32,66°40,87
33,33+0,35 32,06°4¢0,99
33,23%+1,09 31,61°¢1,39

(*) hoat tinh chéng oxy héa dwoc tinh sau khi pha lodng 20 lin

Diéu nay cho thdy, viéc bd sung ty 1& enzyme
thich hop giup gia tang hiéu qua thiy phan protein
con tiy thude vao dic diém timg loai nguyén lidu.
Trong truong hop khao sat, alcalase ¢ 20 Ul/g gitp
qué trinh thuy phan protease dat hiéu qua tot nhat.

3.4 Anh huéng cia thoi gian dén hidu suit
thity phan va hoat tinh chéng oxy héa ciia qua
trinh thity phin protein tir thit diu tém

Khi ¢b dinh cac diéu kién pH, nhiét d6 va ty 1é
enzyme 20 Ul/g thu duoc tir cac thi nghiém 1 va 2
thi yéu t6 thoi gian dugc tién hanh khao sat tir 1 dén
6 gio. Két qua thu nhan dugc thé hién ¢ dd thi Hinh 7

40 386 37e 389 35
35d B -
35 = I_:I_I ri‘Pflslef |_1I'_ =
2R 2 o TP 30
30 f.:: 28d : ) ) -
5 25 &
o (a]
= 25 230 9
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Thoi gian thiy phan protein (gio)

—1%DH

%DPPH

Hinh 7: P6 thi anh hwéng cia thoi gian dép hiéu suit thiy phén va hoat tinh chdng oxy héa ciia dich
thily phén thit dau tom thé bang enzyme alcalase

D6 thi Hinh 7 thé hién sy phu thugc dang ké cua
thoi gian thay phan dén hiéu suat thiry phan protein
va hoat tinh chéng oxy hoa tir dich thuy phan. Khi
thoi gian thily phéan ting tir 1 dén 4 gio, hiéu suat
thuy phan tang tir 19,58% 1én 37,60% va hoat tinh

chéng oxy hoa tang tir 16,54% 1€n 31,57%. Khi kéo
dai thoi gian thuy phén dén5va6 gi0, hiéu suat thity
phén va hoat tinh chong oxy hoa déu giam dan. Thoi
gian thuy phan can du dai dé enzyme phan cit cac
lién két trong co chét tao thanh cic san pham can
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thiét ctia qué trinh thily phan. Khi co chét can thily
phan da thuy phan hét, qua trinh thiy phan két thic.
Tuy nhién, thoi gian thuy phén cang kéo dai khi co
chat da hét thi cac san pham cua qua trinh thiy phan
tiép tuc phan cat lam giam hiéu suat thiry phan (See
et al., 2011). Muzaifa et al. (2011) ciing d& nghi
nhiét @6 50°C va thoi gian 4 gio cho qua trinh thuy
phan dich protein tir phu pham céc loai ¢4 tap trong
day chuyén ché bién thity san & Indonesia. Nghién
ctru ciia Dey and Dora (2014) tién hanh thity phan
phu pham tom Penaeus monodon bang enzyme
alcalase thuong mai & 59,37°C, pH 8,25, nong do
enzyme/co chat 1,84% chi 84,42 phut véi DH dat
33,13%. Tuong tu hiéu suét thuy phén, hoat tinh
chéng oxy hoa tang trong 4 gio dau tién va khong c6
su khac biét trong cac gio tiép theo. Két qua nay phu
hop v6i kha ning khang gdc ty do khi thity phan ca
thu ting nhe trong 5 gid dau va sau dé khong khac
biét ¥ nghia thong ké (Wu et al., 2003) va két qua
thu dugc kha niang khir gbe tw do 45,7+3,09 pM/mg
protein hoa tan (Nguyén Thi Ngoc Hoai va ctv.,
2013) khi thity phan dau tom thé chan tring bang
enzyme alcalase.

4 KET LUAN

Tom lai, & diéu kién khao sat, khi thity phan thit
du tom bang enzyme alcalase, hiéu suat thuy phan
va hoat tinh chéng oxy hoa thich hop & pH 7,65,
nhiét 6 58,78°C, thoi gian thily phan 4 gid, két hop
bd sung alcalase thwong mai véi ty 18 20 Ul/g gitp
hiéu qua thily phan protein tir thit ddu tom thé dat
cao nhét 1a 37,6% va DPPH% dat 31,57%.
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