KHOA HOC CONG NGHE

TOI UU HOA NONG BO ENZYME VA THOI DIEM
BO SUNG FLAVOURZYME TRONG SAN XUAT DICH
DAM TU DAU CA LOC (Channa striata] BANG ENZYME
ALCALASE VA FLAVOURZYME

TOM TAT

Truong Thi Mong Thu®?*, Lé Thi Minh Thy?,
Nguyén Vin Muoi®, Tran Thanh Trac?

Nghién cttu duoc thuc hién nham tdi wu hoa nong @6 enzyme va thoi diém bé sung flavourzyme trong san
xuat dich dam tir dau c4 16c (Channa striata) theo phuong phap bé sung alcalase trudce va flavourzyme sau.
Qua trinh thtty phan duoc t6i vu héa theo phuong phap bé mat dap tng véi 4 nhan t6 gom nong do alcalase
(23,18 - 56,81 U/g protein), nong do flavourzyme (69,54 - 170,45 U/g protein), thoi diém bé sung
flavourzyme (6,95 - 17,04 gio) va thoi gian thiy phan (19,91 - 40,09 gio) voéi 19 nghiém thic va 3 1an lip lai.
Két qua cho thdy, diéu kién thiy phan t6i vu voi nong do alcalase (53,1 U/g protein), néng do flavourzyme
(104,1 U/g protein), thoi diém bé sung flavourzyme (7,93 gio) va thoi gian thiy phan (31,1 gio). Véi diéu
kién thay phan téi vu, dich dam thty phan dat hiéu suat thiy phan 53,3%, hiéu suat thu hoi protein 66,0% va

ham luong dam axit amin 14,3 g/L.

Tit khoa: Alcalase, diu cdc Ioc, favourzyme, toi uu hoa, thoi diém bé sung flavourzyme.

1. BAT VAN BE

Ca 16c (Channa striata) 1a loai ca nudc ngot cod
chat luong thit ngon, gia tri dinh dudng cao va gia
thanh twong d6i 6n dinh. Vi vay, san luong ca loc
ngdy cang ting & nhiéu tinh dong bang song Ctru
Long; viéc phat trién manh mé nghé nuoéi ca loc da
thuc ddy yeéu cau cap thiét ctia viec phat trién cac san
phdm ché bién nhu: mam, kho, cha bong, cha ca loc
gia tang. Tuy nhién, trong qua trinh ché bién san
pham kho ca 16c, hiéu suat thu hoi thit ca chi xap xi
60% [1]. Nhu vay luong phu phdm thai ra chiém
khoéang 40% téng khai long nguyén liéu.

Nham gidi quyét van dé moi truong va tan dung
ngudn phu phdm nay thi cac phuong phap xit Iy khac
nhau duoc 4p dung nhu 4, lén men, san xuat dau ca
va thay phan [2]. Trong d6, thiy phan thu hoéi
protein tir phu phdm ca bang enzyme la mét cach
tiép can hiéu qua va duwoc ing dung rong rai. Cac
protease da duoc st dung dé thily phan protein nhu:
alcalase, bromelain, trypsin, flavourzyme, neutrase,
protamex va kojizyme [3]. Trong d6, alcalase c6 hoat
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tinh endopeptidase c6 ngudén goc tir vi khudn
Bacillus  licheniformis, nho vao hoat tinh
endopeptidase ctia alcalase thiy phan lién két
peptide bén trong phan tt protein dem lai hiéu qua
thiy phan cao [4]. Flavourzyme c6 ca hoat tinh
endopeptidase va exopeptidase nhung chu yéu la
exopeptidase, c6 ngudn goc tir Aspergillus oryzae.
Nh¢o vao hoat tinh exopeptidase ctia flavourzyme,
thity phan dau amin cudi ciing ctia chudi polypeptide
thu duoc san phdm thiy phan c6 vi dang gidam dang
ké [4]. Pa c6 mot s6 nghien ciru két hop ca
endopeptidase va exopeptidase nham tang hiéu qua
clla qua trinh thay phan. Bén canh d6, t6i vu hoa
(optimizing) 1a qua trinh dat t6i mot hay nhiéu gia tri
tot nhat hay t6i vu. Vi vay, Ovissipour va cs (2012)
[5] da nghién ctru t6i wu hoa qua trinh thiy phan
protein tir ndi tang ca ngu vay vang (ZThunnus
albacares) bang enzyme alcalase. Tir thuc t€ nay,
nghién ctu tim diéu kién thiy phan t6i wvu nhu nong
do enzyme alcalase, enzyme flavourzyme, thoi diém
b6 sung flavourzyme va thoi gian thiy phan dau ca
l6c nham dat hiéu sudt thily phan va hiéu suat thu
hoi protein cao dé thu hoi protein san xuat dich dam
va gitip gidm 6 nhiém moi truong do phu phdm ca
thai ra 1a rat can thiét.

86 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 10/2022



KHOA HOC CONG NGHE

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Chuén bi miu

Dbau ca 16¢ duoc mua tai co sé kho ca 16¢c 7 Chop
(Thoai Son, An Giang). Dau c4 khi thu tai co s¢ duoc
lam dong & -20+2°C, déng thung va van chuyén vé
phong thi nghiém, thoi gian van chuyén khong qua 6
gio. Dau ca duoc rira sach nhét, mau bang nudc mudi
loang 0,5%, sau d6 loai b6 mat, mang va bong nhot,
trong qua trinh xr ly va rtra dau ca luon duoc gitr
lanh bang nuéc da. Rira sach, dé rao, cho vao tui PE
(1 kg/tai) bao quan dong & nhiét do -20+2°C khong
qua 2 thang. Khi tién hanh thi nhiém dau ca duoc ra
dong, cat lam doi va xay 1 phut bang may xay cong

nghiép. Pau ca xay duoc tién xt 1y loai lipid khi tién
hanh thay phan.

Flavourzyme dugc san xuat boéi Cong ty
Novozyme (Pan Mach) c6 hoat do 2450 LAPU
(Leucine Aminopeptidase Units)/g, diéu kién hoat
dong thich hop la 50-55°C, pH=5,0-7,0. Enzyme
alcalase 2,4L (Novozyme, Pan Mach) c6 hoat do la
825 U/g, diéu kién hoat dong tot nhat 1a pH 6,5 - 8,5,
nhiét do 45 - 65°C [4].

2.2. Phuong phap nghién citu

T6i wu hoa nong do va thoi diém bdé sung
flavourzyme dé thay phan protein tir dau ca 16c bang
alcalase va flavourzyme.

Bang 1. Ma tran quy hoach thuc nghiém qua trinh tdi wu héa ndng d6 enzyme va thoi diém bd sung
flavourzyme thity phan du c4 16c bing alcalase va flavourzyme

Gia tri ma hoa Gia tri thuc nghiém
Nong do A Nong do F Thoi diém Thoi gian

NT X1 X2 X3 X4 | (U/gprotein) | (U/g protein) | b6 sung F (gio) (gio)

1 0 0 0] 1,68 40 120 12 40,09
2 0 0 0 0 40 120 12 30
3 -1 -1 -1 -1 30 90 9 24
4 0 0 40 120 12 30
5 1 -1 -1 1 50 90 9 36
6 -1 -1 1 -1 30 90 15 24
7 1 1 1 -1 50 150 15 24
8 0 0| -1,68 0 40 120 6,95 30
9 1,68 0 0 0 56,81 120 12 30
10 1 -1 1 1 50 90 15 36
11 -1 1 1 1 30 150 15 36
12 0 0 0 0 40 120 12 30
13 1 1 -1 -1 50 150 9 24
14 0 0] 1,68 0 40 120 17,04 30
15 0| -1,68 0 0 40 69,54 12 30
16 0 0 0| -1,68 40 120 12 19,91
17 -1 1 -1 1 30 150 9 36
18 0] 1,68 0 0 40 170,45 12 30
19 -1,68 0 0 0 23,18 120 12 30

Ghi chu: Gid tri ma hoa -1,68, -1, 0, +1, +1,68 thé hién 5 mutc dp khao sat ung voi nong do enzyme alcalase
(U/g protein) Ia 23,18 30; 40; 50 va 56,81, nong do flavourzyme (U/g protein) 14 69,54; 90; 120; 150 va 170,45;
thor diém bo sung flavourzyme (gio) 6,95; 9; 12: 15 va 17,04; thor gian thiy phan (gio) la 19,91; 24; 30; 36 va
40,09 tirong 1tng voi cdc gid tri ma hoa -1,68, -1, 0, +1, +1,68). N1 nghiém thirc; A: alcalase; F: flavourzyme).

Tién hanh thi nghiém: St dung phwong phap bé
mat dap tng (RSM) -thiét ké Draper-Lin small
composite design t6i tu hoa diéu kién thiy phan dau

ca 16c voi 4 nhan t6 (néng do alcalase, nong do
flavourzyme, thoi diém bé sung flavourzyme va thoi
gian thay phéan). C4c nhan t6 chinh duoc nghién ctru
voi 5 mue (o -1; 0; 1; +a), 19 nghiém thuc, 3 lan lap
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lai va 57 don vi thi nghiém. Trong d6 c6 3 nghiém
thitc & tam phuong an dé kiém tra y nghia va cac hé
s6 ctia phuong trinh hoi quy. Pau ca 16c xtt ly nhu
muc 2.1 va tién hanh thay phan theo phuong phap bo
sung alcalase trueoc (nong do alcalase thay déi nhu
bang 1), sau d6 b6 sung flavourzyme (néng do va
thoi diém bé sung flavourzyme thay ddi nhu bang 1)
va thoi gian thiy phan thay déi nhu bang 1. Gia tri
trung tdm cta cac nhan t6 chinh va cac thong so co
dinh trong qua trinh thiy phan da duwoc chon dua
trén két qua thi nghiém khdo sat so bo nhu pH
nguyén liéu, nhiét do 50°C. Ty 1é nguyén liéu: dung
dich ethanol 20°C1a1:1 [6].

Sau khi két thuc qua trinh thay phan, bat hoat
enzyme & 95°C trong 10 phut [10], loc loai ba dau va
thu phan dich loc. Phan dich loc duogc ly tam 7.500
vong/phut ¢ 4°C trong 30 phut. Sau ly tam, thu duoc
3 phan: 16p trén cung la lipid, 16p gitta 1a dich dam
thtly phan, 16p day 1a phan ran. Tién hanh phan tich
hiéu suat thiy phan, hiéu suat thu hoi protein va ham
luong dam acid amin trong phan dich dam thay
phan. Tir d6 x4c dinh duoc nong do alcalase, nong do
flavourzyme, thoi diém bé sung flavourzyme va thoi
gian thay phan toi wu.

2.3. Phuong phap phéan tich

Hoat tinh alcalase va flavourzyme theo phuong
phap cia Cupp-enyard (2008) [8]. Xac dinh ham
lwong dam axit amin theo TCVN 5165 — 90.

Hiéu suat thay phan (%) duoc xac dinh theo
phuong phap OPA (o-phthalaldehyde), duwa trén
nguyén tic cac nhoém amin cta axit amin hoac
peptide phan tng v6i Ortho-phthaldialdehyde vé6i su
c6 mat cua -SH cua dithiothreitol hoac
mercaptoethanol sé tao ra hop chat c6 kha nang hap
thu & budc song 340 nm [9].

Hieu suat thu héi protein (PR, %) duoc xac dinh
theo phuong phap ctia Wang va cs (2018) [10]. PR
(%) = (Ham luwong protein tong s6 trong dich thuy
phan*khai luong dich dam) *100/ (Ham luong protein
téng so trong nguyén liéu dau ca *khoi lwong nguyén
lieu).

2.4. Phuong phép xtt Iy s6 liéu

S6 lieu thu thap duoc tinh trung binh + do lech
chuidn biang chuong trinh Microsoft Excel 2013.
Thong ké so liéu stt dung chuong trinh Statgraphics
Centurion XV Version 15.1.02.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hwéng ctia cic nhan t6 néng do
alcalase, nong do flavourzyme, thoi diém bd sung
flavourzyme va thoi gian thiy phan dén hiéu suat
thay phan (DH)

Két qua phan tich anh hudng ctia cac nhan t6 ma
héa nong do alcalase (X;), nong do flavourzyme (X,),
thoi diém bo sung flavourzyme (X;) va thoi gian thay
phan (X,) v6i phuong trinh héi quy dén hiéu suat
thtly phan (DH) duoc thé hién ¢ hinh 1.

T T T T T

XXy
XsThoidiem
XX;
XyNongdoF
XX
XX
X NongdoA
XaXy
XsXa
XiXs
XiXa
XXy
XsThoigian
X5

1 |

16 20

Hinh 1. Dé thi biéu dién anh hudng cta cac thira s6
khao sat (don 1&, két hop) dén DH

Hinh 1 cho thay, hé s6 héi quy bac 1 caa X;, X,,
X,, X, ciing nhu hé s6 twong tac ctia X;, X,, X, X, cho
thdy nong do alcalase, nong do flavourzyme, thoi
diém bo sung flavourzyme va thoi gian thiy phan
déu anh huong dén DH va khac biét co y nghia
thong ke (p<0,05). Hé s6 hoi quy cta XX, X,Xo,
XX, XX, XX, XXs, XXy, XoXs, XX, XX, cng
khac biét y nghia thong ke.

boi voi ham dap ung Y, (DH) két qua phan tich
thong ke s6 lieu thu thap, phuong trinh hoi quy biéu
dién su twong quan gitta cac nhan t6 X;, X, X; va X,
dén DH nhu sau:

Y, = 131,028 + 0,819633X, + 0,491151X, -
6,1131X, - 7,66735X, - 0,0313114X,2 - 0,0126682X,X, -
0,0880943X,X; + 0,156972X,X, - 0,00408577X,2 +
0,0507444X,X, + 0,0186489X,X, - 0,0851414X,> +
0,14214X,X, - 0,0383082X,2 (1)

Dua vao phuong trinh hoi quy (1), d6 thi bé mat
dap ung vé su twong quan giira timg cap clia cac yéu
t6 khao sat dén ham muc tieu (DH) duoc thé hién &
hinh 2.
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Hinh 2. D6 thi bé mit dap tmg biéu dién tic dong trrong tac cac yéu t6 dén DH

Hinh 2 cho thdy, DH cao nhat khi néng do
alcalase khoang tir 46 — 56,8 U/g protein, nong do
flavourzyme khoang tir 100 — 130 U/g protein, thoi
diém b6 sung flavourzyme khoang tit 6,95 — 9 gio va
thoi gian thay phan khoang tir 32 - 40 gio.

T6i vu héa cac nhan t6 dén ham muc tieu DH
(Y,"*) duoc thé hién & bang 2.

Bang 2. T6i wu h6a ham muyc tieu DH

Nhan to Ché do Ché do |Y,m=
Thap | Cao | toivu | (%)

X;: NongdoA| 23,2 | 56,8 | 56,8

X,: NongdoF| 69,5 | 170 | 105,8 | 69,6

X, Thoidiem| 6,95 | 17,0 | 7,01

X,: Thoigian | 19,9 | 40,1 | 39,9

Ghi chu: X,: (NongdoA): nong do alcalase (U/g
protein), X,: (NongdoF): nong do flavourzyme (U/g
protein), X, (Thoidiem): thoi diém bo sung
flavourzyme (gio) vda X, (Thoigian): thoi gian thiy
phan (gio).

Bang 2 cho thay gia tri t6i vu ctia DH (69,6%) khi
néng do alcalase 1a 56,8 U/g protein, nong do
flavourzyme 1a 105,8 U/g protein, thoi diém bé sung
flavourzyme la 7,01 gi¢ va thoi gian thay phan 1a 39,9
gio.

3.2. Anh huéng ctia cic nhan 6 néng do
alcalase, nong @9 flavourzyme, thoi diém b6 sung
flavourzyme va thoi gian thity phan dén hiéu sudt thu
héi protein (PR)

Két qua phan tich anh hudng ctia cac nhan t6 ma
hoéa véi phuong trinh hoi quy dén hiéu suét thu hoi
protein (PR) duoc thé hién & hinh 3.

X
Xas
XIX:
XX
b
K1 Nongdod
XX
XXy
X
KsThoidiem
XeThoigian
XrNongdoF
Xks
X

4 6 8 10 12

=1
L]

Hinh 3. D6 thi biéu dién anh hwdng ciia cac thira sd
khao sat (don 18, két hop) dén PR

Hinh 3 cho thiy, tit ca cac nhan t6 va tuong tac
ctia cac nhan t6 déu cé anh huéng dén ham muc tiéu
PR trong qua trinh thay phan dau cd l6c bang
phuong phap bé sung alcalase trudc va flavourzyme
sau. Ngoai trir, X;X, va X;X, khong anh huong dén
PR.

Duya trén két qua phan tich ANOVA, phuong
trinh hoi quy thé hién su twrong quan ctia cac nhan to
X, X,, X5 va X, dén PR (Y,) duoc thiét 1ap va sit dung
dé du doan hiéu qua cia qua trinh thiy phan protein.
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PR duoc xac dinh bang cach thay cac bién véi gia tri
thuce vao phuong trinh sau:
Y, = 89,6483 + 0,319412X; - 0,557262X, +

3,18189X, - 2,30453X, - 0,0268264X.> +
0,00351447X,X, - 0,125471X,X; + 0,109157X,X, -

|
pan

7]

__—-"g Tl S b vy

Fidonn 0 e ndaasr A0 1,
Thin G<ie by wamy e

0,00357689X,2 + 0,0562811X,X, + 0,0217165X,X, -
0,239838X,2 + 0,00455356X,X, - 0,0738721X2  (2)

Dua vao phuong trinh hoi quy (2), @6 thi bé mat
dap ung vé su twong quan gitra timg cap cia cac yéu
t6 khao sat dén ham muc tiéu PR & hinh 4.
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Hinh 4. Do thi bé mit dap ‘mg biéu dién tic dong tuong tac cta cac yéu to dén PR

Két qua ¢ hinh 4 cho thay, khi néng do alcalase
khoang tir 48 - 56,8 U/g protein, nong do
flavourzyme khoang tir 100 — 130 U/g protein, thoi
diém b6 sung flavourzyme trong khoang tir 6,95 dén
9 gio, thoi gian thuy phan trong khoang 32 dén 40
gi® thi cho gia tri PR cao nhat.

T6i vu héa cac nhan t6 dén ham muc tiéu PR
duoc thé hién & bang 3.

Béng 3. T6i wru ham muc tieu PR

Nhan to Cheé do Ché do Y,™* (%)
Thap| Cao | toiuu
X;: NongdoA | 23,2 | 56,8 56,8
X,: NongdoF | 69,5 | 170 | 117,3 | 77,8
X5: Thoidiem | 6,95 | 17,04 | 6,95
X,: Thoigian | 19,91 | 40,09 | 40,0

Ghi chu: X,: (NongdoA): nong do alcalase (U/g
protein), X,:(NongdoF): nong do favourzyme (U/g
protein), X;: (Thoidiem): thoi diém bo sung
flavourzyme (gio) va X, (Thoigian): thoi gian thuy
phén (gio).

Bang 3 cho thdy véi diéu kién thily phan t6i vu 1a
nong do alcalase 1a 56,8 U/g protein, flavourzyme 1a
117,3 U/g protein, thoi diém bé sung flavourzyme la

90

6,95 gio, thoi gian thiy phan 1a 40,0 gi¢ thi hiéu suat
thu hoi protein dat gia tri cao nhat 1a 77,8%.

3.3. Anh huéng clia cic nhan t6 néng do
alcalase, nong d6 flavourzyme, thoi diém bd sung
flavourzyme va thoi gian thity phan dén ham lwong
dam axit amin (Naa)

Két qua phan tich anh hudéng cta cac nhan t6 ma
héa v6i ham muc tieu ham luong dam axit amin
(Naa) duoc thé hién ¢ hinh 5.

X; Thotdiem
XX
XX
XiXs
XXy
XXy
XX
Xr:NongdoA
Xy:NongdoF
X
Xi: Thoigian
XX

10 20 0 40 50
Hinh 5. D6 thi biéu dién anh hudng ctia cac thira sd
khao sat (don 18, két hop) dén Naa

o -
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Két qua & hinh 5 cho thay Naa chiu anh huong
clia cd bon nhan t6 va tuong tac gitta cac nhan to.
Ngoai trir, X, X, va X;X, khong anh huéng dén Naa.

Phuong trinh héi quy biéu dién sy twong quan
cac nhan t6 X; X, X3 X, dén Naa: Y; = -39,0208 +
1,83338X; + 0,170949X, - 0,520963X; + 0,559294X, -

~1

0,0170184X,2 - 0,0283224X,X; - 0,00188645X,> +
0,0173693X,X; + 0,0032805X,X, - 0,169003X> +
0,0961058X.X, - 0,0338701X;>  (3)

Do thi bé mat dap tmg su twong quan gitta ting
cap cta cac yéu t6 khao sat dén ham muc tiéu Naa
duoc thé hién ¢ hinh 6.
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Hinh 6. D6 thi bé mit dap tmg biéu dién tAc dong tirong tac cac nhan t6 dén Naa

Hinh 6 cho thay, dé Naa dat gia tri cao khi nong
do alcalase khoang tir 42 - 50 U/g protein, nong do
flavourzyme khoang tir 130 - 145 U/g protein, thoi
diém b6 sung enzyme flavourzyme 1a 6,95 - 9 gi® va
thoi gian thay phan trong khoang tir 28 — 32 gio.

T6i wu hoa cac nhan t6 dén ham muc tiéu Naa

duoc thé hién ¢ bang 4.
Bang 4. T8i wu héa ham muc tiéu Naa

Nhan t6 Ché do Chédo | Y™
Thap| Cao | toiuu (g/L)

X;: NongdoA | 23,2 | 56,8 479
X,: NongdoF | 69,5 | 170 97,4 16,6

X;: Thoidiem | 6,95 | 17,0 6,95

X,: Thoigian | 19,9 | 40,1 229

Ghi chi: X,: (NongdoA): nong do alcalase (U/g
protein), X,: (NongdoF): nong do flavourzyme (U/g
protein), X;: (Thoidiem): thoi diém bo sung
Havourzyme (gio) va X,. (Thoigian): thoi gian thiy
phan (gio).

Tur bang 4 cho thdy gia tri toi vu ctia ham luong
dam axit amin (16,6 g/L) khi nong do alcalase 1a 47,9
U/g protein, flavourzyme 1a 97,4 U/g protein, thoi
diém b6 sung flavourzyme 1a 6,95 gio, thoi gian thiy
phan 1a 22,9 gio.
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3.4. T6i vu héa ché do thiy phan cho ca ba ham
muc tiéu hiéu suat thiy phan (DH), hiéu suit thu héi
protein (PR) va ham lrong dam axit amin (Naa)

Do thi bé mat dap ing thé hién su twong tac giira
cac yéu t6 nong do alcalase, nong do flavourzyme,
thoi diém bo sung flavourzyme va thoi gian thay
phan duoc thé hién ¢ hinh 7.

Hinh 7 cho thdy, gia tri t6i wu cia cac nhan to
khao sat nhu nong do alcalase, nong do flavourzyme,
thoi diém bo sung flavourzyme va thoi gian thay
phan anh hudng rat 16n téi caic ham muc tiéu DH,
PR, Naa. Gia tri ham muc tiéu DH, PR, Naa dat cao
khi nong do alcalase khoang tir 46 - 56,8 U/g protein
va nong do flavourzyme khoang tir 100 - 130 U/g
protein, thoi diém b6 sung enzyme flavourzyme la
6,95 - 9 gitr va thoi gian thily phén trong khoang tir 28
- 32 gio. Khi ting nong do enzyme, qua trinh thay
phan protein (cat mach polypeptide) x4y ra manh liét
do co chat thira néen DH tang, dan dén PR va Naa
tang. Tuy nhién toc do6 phan tmg thily phan ting toi
mot gia tri giéi han nhat dinh. Khi v=v,,,, néu tiép tuc
tang nong do enzyme thi toc do phan tmg thiy phan
tang khong dang ké, tham chi khong tang [11]. Thoi
gian thily phan can da dai dé enzyme phan cét cac
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lien két trong co chat tao thanh cac san phdm can
thiét ctia qua trinh thiy phan. Do d6, khi thoi gian
thily phan tiang thi cac lién két peptide bi ciat mach
cang nhiéu dan dén DH ting, dong thoi cac peptide
mach ngidn va axit amin tu do hinh thanh hoa tan
trong dich thay phan cang nhiéu nén PR va Naa ting
[12]. Tuy nhién, khi co chat can thiy phan da thay

phan hét, qua trinh thay phan két thuc, viec kéo dai
thoi gian thay phan khi co chat da hét thi cac san
phim ctia qua trinh thiy phan tiép tuc phan cat lam
giam DH, PR va Naa. Hon nita, néu thoi gian dai vi
sinh vat gay thoi c6 thé phan hily mot so axit amin
sinh ra cac san pham tht cip nhu: NH;, H,S,... lam
thay d6i ham luong dam axit amin [12].
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Hinh 7. D6 thi bé mét dap tmg thé hién tirong tac cia cac yéu t6 dén hiéu qua thiy phan

Tt phuong trinh (1), (2), (3) tién hanh t6i vu hoa
theo timg ham muc tiéu dé xac dinh gia tri ctia cac
yéu t6 va muc do t6i vu cta titng ham muc tieu. Cac

gia tri toi wu khi giai phuong trinh héi quy (1), (2),
(3) v6i nhiéu ham muc tieu: Y;, Y, va Y; duoc thé
hién & bang 5.

Bang 5. Gia tri toi tu clia cac diéu kién thiy phan thu hoéi protein tir diu ca loc

Nhan 6 Ché do Ché do Y, max Y, max Y, max
Thap Cao t0i tu %) %) (g/L)
X;: NongdoA 23,2 56,8 53,1
X,: NongdoF 69,5 170 104,1
X;: Thoidiem 6,95 17,04 7,93 53,3 66,0 143
X, Thoigian 19,9 40,1 31,1

Ghi chu: X;: (NongdoA): nong do alcalase (U/g protein), X,: (NongdoF): nong do flavourzyme (U/g
protein), X,: (Thoidiem): thoi diém bo sung flavourzyme (gio) va X, (Thoigian): thoi gian thiy phan (gio).
Y (%) Gid tri t01 vu cua hiéu sudt thiy phan; Y™ (%): Gid tri t0i wu cia hiéu suat thu hoi protein; Y;*

(g/L): Gig tri to1 wu cia ham hrong dam amin.

Bang 5 cho thdy, tién hanh thay phan dau c4 l6c
thu héi dich dam voi diéu kién thiy phan toi vu 1a
nong do alcalase 1a 53,1 U/g, nong do flavourzyme 1a
104,1 U/g, thoi diém b sung flavourzyme 1a 7,93 gio
va thoi gian thiy phan 1a 31,1 gio, cho hiéu suat thay
phan, hiéu suat thu hoi protein va ham luwong dam
axit amin 1a 53,3%; 66,0% va 14,3 g/L. Két qua khac
voi nghién ctu trudc day ctia Tran Thanh Tric va cs

(2015) [5] da chon nhiét do, thoi gian, pH dé toi wu
qua trinh thay phéan protein tir thit dau tom st bang
enzyme protease noi tai lan luot 1a 30°C; 8 gio; pH 9
cho hiéu suat thay phan 1a 9,88%. Nguyén Van Muoi
va Ha Thi Thuy Vy (2018) [13] da chon ndéng do
enzyme alcalase 20 Ul/g protein, thoi gian thity phan
4 gioy & pH 7,65 va nhiét do 58,78°C 1a diéu kién toi wu
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dé thay phan protein tir thit dau tom thé chan trang
dat hiéu suat thtly phéan cao (37,6%).

4. KET LUAN

biéu kién t6i vu cho qua trinh thiy phan protein
dau ca 16c 1a nong do alcalase 53,1 U/g protein, ndong
do flavourzyme 1a 104,1 U/g protein, thoi diém b6
sung flavourzyme la 7,93 gi®, thoi gian thily phan la
31,1 gio cho hiéu suat thay phan, hiéu suat thu hoi
protein va ham luong dam axit amin cao nhat lan luot
1a 53,3% va 66,0% va 14,3 g/L.
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OPTIMIZATION ENZYME CONCENTRATION AND FLAVOURZYME ADDITION TIME FOR
THE PRODUCTION OF ENZYMATIC PROTEIN HYDROLYSIS FROM SNAKEHEAD HEAD
BY USING ENZYME ALCALASE AND FLAVOURZYME

Truong Thi Mong Thu'2, Le Thi Minh Thuy?,
Nguyen Van Muoi3, Tran Thanh Truc?
1PhD student of Food Technology Course 2020, Can Tho University
?College of Aquaculture and Fisheries, Can Tho University
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Summary

The study was conducted to investigate enzyme concentration and flavourzyme addition time to produce
protein hydrolysate from snakehead (Channa striata) head by adding method alcalase before and
flavourzyme after. Hydrolysis process was performed by using response surface method with 4 factors
including alcalase concentration (23.18 - 56.81 U/g protein); flavourzyme concentration (69.54 - 170.45 U/g
protein); flavourzyme addition time (6.95 - 17.04 hours) and hydrolyzing time (19.91 — 40.09 hours) included
19 treatments and 3 replicates. The results showed that the optimal hydrolysis conditions for snakehead
head were alcalase concentration (53.1 U/g), flavourzyme concentration (104.1 U/g), flavourzyme addition
time (7.93 hours) and hydrolysis time (31.1 hours). With optimal hydrolysis condition gave high degree of
hydrolysis (53.3%), protein recovery (66.0%) and amino acid content (14.3 g/L).

Keywords: Alcalase, flavourzyme, flavourzyme addition time, optimization, snakehead head.
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