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ABSTRACT

The study was conducted to assess the impact on protein hydrolysis by the
activity of intracellular protease from head meat of white shrimp
(Litopenaeus vannamei). The research’s content includes the influence of
freezing storage time on protein hydrolysis process. In addition, activation
of the pre-treated intracellular protease enzyme was optimized by using a
response surface methodology (RSM) with three factors: temperature, pH
and time. Hydrolysis time of protein from shrimp head’'meat with the
activated intracellular protease was also investigated. The results showed
that the freezing storage time was maximum for 6 weeks. The optimal
conditions for hydrolysis were found to be a pH of 6.95 combined with a
pre-treatment at 57.5°C for 3.78 minutes. At the time, the yield of
hydrolysis (DH%) increased up to 41.12%; the protein content reached
44.33 mg/100g after 6 hours of hydrolysis.

TOM TAT

Nghién ciru dwoc thue hién nham danh gid tac déng ciia enzyme protease
néi tai dén kha ndng thity phdn protein tir thit dau tom thé. Noi dung khdo
sdt bao gom anh huong cia thoi gian triv dong thit dau tom thé dén qua
trinh thity phdn protein. Bén canh dé, qua trinh tién xir Iy nham kich hoat
protease ngi tai duoc 16 wu héa theo phiong phdp bé mat dap img véi 3
thira s6 nhiét dg, pH va thoi gian. Thoi gian thity phdn protein thit dau tém
bang protease ndi tai sau khi hoat héa ciing dwoc nghién ciu. Két qua
khdo st cho thdy thoi gian triv déng thit dau tom thich hop 1a 6 tuan. Piéu
kién kich hoat enzyme thuy phan dat 16t nhat khi thit dau t6m thé dwoc tién
xu Iy nhiét o nhiét dg 57,5°C, pH 6,95 va thoi gian 3,78 phut. Khi do, hiéu
sudt thity phan (%DH) protein thit dau tém thé tang dén 41,12%, ham
luong protein dat 44,33 mg/100 g sau 6 gio.

Trich dan: Ha Thi Thuy Vy, Tran Thanh Tric va Nguyén Vin Mudi, 2018. Nghién ciru diéu kién hoat hoa
enzyme protease noi tai tur thit dau tom thé (Litopenaeus vannamer). Tap chi Khoa hoc Truong Dai
hoc Can Tho. 54(3B): 67-74.

1 GIOI THIEU

Cavalheiro et al. (2007) nghién ctru thu hdi protein
theo hinh thirc thuy phan c6 thé duge st dung lam

Xu huéng sir dung phu phim tom dé chiét tach
enzyme protease hay thu hdi protein nhim ning cao
gi4 tri clia cac thanh phan trong phu phim di va
dang duoc cac nha khoa hoc quan tdm thyc hién.
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chat mui hodc bd sung vao cac loai san phdm thirc
an ¢6 ngudn gdc tir ¢4, thirc an cho nudi trong thuy
san hogc ngudn nito trong moi trudng nudi cay cac
vi sinh vat. Gildberg va Stenberg (2001) da nghién
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ctru thu hoi san pham thity phan tir phy pham tom,
la ngudn peptide c6 hoat tinh sinh hoc mang dén
tiém ning dang ké trong dugc phim. Kelly et al.
(2006) thiy phan protein dé sir dung trong thuc
pham va thire an gia stuc. He ez al. (2006) nghién ctiru
kha ning san xuét cac thanh phan thuc phdm chuc
nang thong qua qua trinh thuy phan phu pham
Nguyén Lé Ha (2011) da nghién ctru tach chiét va
ung dung enzyme protease tr gan tuy va du tom su
vao ché bién thuy san. Dau tom la ngudn nguyén liéu
¢6 ham lugng protein tong sd cao, phong ph, re tién
va dé tim; dic biét, khong giéng nhu cac loai dong
vat thiy san khac, dau tom 1a noi tap trung co quan
tiéu hod, gan tuy duoc loai ra trong qua trinh ché
bién tir cac nha may thiy san (Heu ez al., 2003), do
d6 phan thit ddu tom la noi c6 su hién dién cia
enzyme protease ndi tai cao nhat. Day chinh 13 co s&
cho viéc kich hoat enzyme protease ndi tai tur thit
dau tém nham thu dugc ché pham thuy phan giau
protein.

2 PHUONG PHAP NGHIEN CUU

2.1 Nguyén liéu

Nguyén liéu thit dau tom thé sau khi phan tach
tai nha may Ché bién thuy san xudt nhap khdu Hoa
Trung (huyén Cai Nudc, tinh Ca Mau), dugc xu 1y
so bg va lam rao nudce trude khi phén chia thanh cac
mau c6 khéi lwong xac dinh, bao goi trong bao bi
polyamide va cp dong & nhiét do -35°C dén -40°C
cho dén khi nhiét do tam dat -18°C, tién hanh trix
dong ¢ -20+2°C.

2.2 Phwong phap thiy phan protein

Nguyén ligu thit ddu tom thé sau khi xir Ii so bo
dugc nghién nho. Tién hanh bd sung dung méi voi
ti 1¢ khdi luong nguyén lidu/dung méi 1a 1:1 va nhiét
d6 thuy phan cd dinh 1 nhiét d6 phong (30°C). Chi
tiéu theo doi 1a hiéu suét thuy phan protein do tac
dong ciia enzyme protease ndi tai co trong mau thit
d4u tom sau khi xtr Iy, ham lwong protein hoa tan c6
trong dich thuy phan va ham lugng NHj sinh ra theo
thoi gian thuy phan.

2.3 Phwong phap phan tich

Céc chi tiéu duoc phan tich va do dac theo cac
phuong phap ti€u chuan:

+ Do 4m nguyén ligu (%): Sdy & 105°C dén khoi
lugng khong doi (Pham Van S6 va Bui Thi Nhu
Thuan, 1991).

+ Protein tong s6 (%): Phuong phap Kjeldahl
(TCVN: 3705-90)

+ Protein hoa tan (mg/100g): Phuong phap
Bradford (1976), st dung bovine serum albumin
(Merk) lam dudng chuan, véi chi thi mau
Coomassie Brillant Blue va do ¢ budc song 595 nm.
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+ Hoat tinh protease (Ul/g): Theo phuong phap
Anson cai tién (1938) str dung casein nhu co chat
Mot don vi hoat d6 cua protease dugc biu thi 14 sb
micromole tyrosine sinh ra do thily phan casein béi
1 mL dung dich hay 1 mg ché pham protease trong
thoi gian 1 phut ¢ diéu kién chuan (30°C; pH 7.6).

+ Hiéu suit thay phan (%): Xac dinh bing
phuong phap OPA (o-phthalaldehyde), dua trén
nguyén tic cac nhom amin ciia acid amin hodc
peptid phan tng v6i Ortho-phthaldialdehyde véi su
c6 mat cia —SH cua dithiothreitol hodc -
mercaptoethanol s& tao ra hop chat co kha ning hap
thu & bude song 340 nm.

2.4 Phuong phap thu thap va xir Iy s6 liéu

Cac thi nghiém duoc b tri ngau nhién,‘la}p lai it
nhat 3 1an. S6 liéu dugc thu thép va xir Iy bang phan
mém thong ké Statgraphics Centurion 16.1, phan
tich phuong sai (ANOVA) va kiém dinh LSD dé ket
luan vé sy sai khac gitra trung binh cac nghiém thuc.

2.5 Phuwong phap bb tri thi nghiém

_2.5.1 Xdc dinh thanh phan nguyén liéu thit
dau tom thé

Nguyén lidu thit dau tom & mdi dot thu mau (lay
ngau nhién 200 g/mau, it nhit 3 miu trong mot dot
khao sat) duoc xay nhuyén va st dung dé tién hanh
phan tich cac thanh phan co ban nhu: d am, protein
tong s6, lipid, pH.

2.5.2 Thinghiém 1: Khdo sat anh hwong cua
thoi gian triv dong dén hiéu sudt thity phén protein
bdng enzyme protease ndi bao

Thi nghiém tién hanh nhim muc tiéu danh gia
hiéu qua trir dong dén hiéu suat thuy phan do tac
dong clia enzyme ndi tai c6 trong thit dau tom va sy
6n dinh hoat tinh protease trong thit dau tom thé.
Nguyén liéu thit dau tom thé trir dong vdi cac mic
thoi gian trir dong tuong tng tir 1 dén 8 tuan, hiéu
suét thity phan protein tir thit diu tom bang enzyme
protease ndi tai dugc tién hanh theo muc 2.2 véi
nhiét do cb dinh la nhi¢t d§ phong (30°C) va thoi
gian thuy phan ¢b dinh 4 gi (Sowmya etal., 2014).
Ung voi timg nghiém thie khao sat, tién hanh Xac
dinh hiéu suit thuy phan protein va hoat tinh enzyme
protease theo muc 2.3.

2.5.3 Thinghiém 2: Xdc dinh twong tac cua
nhiét dg, pH va thoi gian tién xir Iy dén hiéu sudt
thity phdn protein tir thit ddau tém thé

Muc dich thi nghiém dé xac dinh duoc diéu kién
tién xtr Iy thich hop nhét gitip ci thién higu suat thiy
phan protein tir thit dau tom. Thi nghiém tién hanh
v6i 3 nhan t6 X1- nhiét do tién xir 1y, X2 — pH va
X3 -thoi gian kich hoat enzyme protease ndi tai . Str
dung phuong 4n truc giao cap 2 v6i 17 s6 nghiém
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thic (Bang 1), trong d6 c6 mot thi nghiém ¢ tam
phuong an. Bo sung thém ba thi nghiém & tam dé
kiém tra y nghia cac hé so ctia phuong trinh hoi quy.
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Tuong mg vai ting diéu kién khao sat, loc va ly
tam, thu dich thiy phan va xac dinh hi€u suat thuy
phan.

Bing 1: Ma trian quy hoach thyc nghi¢m qua trinh thity phan thit dau tom

Gia tri ma héa

Gia tri thuc nghiém

TT Xi X2 X3 Nhiét do (°C) pH Thoi gian (phut)
1 1,68 0 0 43,18 7 4
2 0 0 0 60 7 4
3 0 0 1,68 60 7 5,68
4 0 -1,68 0 60 5,32 4
5 1,68 0 0 76,82 7 4
6 1 1 1 70 8 5
7 0 0 -1,68 60 7 2,32
8 1 -1 1 70 6 3
9 1 -1 1 70 6 5
10 -1 -1 1 50 6 3
11 -1 1 1 50 8 5
12 0 1,68 0 60 8,68 4
13 -1 1 1 50 8 3
14 -1 -1 1 50 6 5
15 1 1 1 70 8 3
16 0 0 0 60 7 4
17 0 0 0 60 7 4

MG6i nhén t6 c6 5 mikc khdo sat -1,68; -1; 0: tam; + 1 va + 1,68

Duya trén hiéu sudt thay phan trung binh cua
protein thu dugc tuong Ung voi 17 don vi thi
nghi¢m, st dung chuong trinh Statgraphics
Centurion 16.1 d¢ giai bai toan qui hoach thuc
nghiém va tinh cac hé s6 phuong trinh hdi quy, trong
d6 ham muc tiéu Y: Hiéu suit thuy phan protein
(%DH). Ba yéu tb can khao sat & cac muc:

+ X,;: Nhiét do tién xur Iy v&i 5 mire khao sat,
mirc thap nhét (-1,68) tuong mg 43,18°C, muc -1
twong tng nhiét d6 50°C, tam (muc 0) 60°C va hai
murc nhiét do cao 70°C (+1) va 76,82°C (+1,68).

+ X,: pH dung mdi v6i 5 mure khao sat, mirc thap
nhit (-1,68) twong tmg pH 5,32; muc -1 tvong tng
pH 6; tdm (mtc 0) pH 7 va hai mic pH cao pH 8
(+1) va 8,68 (+1,68).

+ X3: Thoi gian kich hoat enzyme protease ndi
bao, v6i 5 muc khio sat, muc thip nhét
(-1,68) twong trng 2,32 pht, mirc -1 twong tng thoi
gian 3 phut, tAm (muc 0) 4 phat va hai mre thoi gian
5 (+1) va 5,68 phut (+1,68). Y nghia cta cac hé sb
duoc kiém tra theo tiéu chuin Student véi P = 0,05,
s6 bac tu do f=3-1=2.

Mau sau khi tién xir Iy duoc thity phan trong thoi
gian 4 gio. V& db thi bé mat dap tmg va xac dinh
diéu kién nhiét do, pH va thoi gian hoat hoa thich
hop enzyme protease ndi tai gitp thu dugc hiéu suat
thity phan protein cao nhat.

69

2.5.4 Thi nghiém 3: Khao sat anh huong cua
thoi gian thiy phan protein cua enzyme protease
noi tai den hiéu suat thuy phan

Thi nghiém tién hanh v6i muc dich xac dinh thoi
gian thuy phan thich hop nhét dat hiéu suat thiuy
phan protein tir thit dau tdm thé cao. Mau thi nghiém
dugc tién hanh twong tu thi nghiém 1 véi cac théng
sd tién xtr Iy dwoc xac dinh tir thi nghiém 2. Tién
hanh thiy phan ¢ nhiét 46 phong (30°C) ¢ 8 muc
thoi gian thay phéan thay ddi tir 1 dén 8 gio. Chi tiéu
theo ddi 1a hiéu suat thuy phan protein do tic dong
clia enzyme protease ndi tai c6 trong mau thit dau
tom sau khi xur 1y.

3 KET QUA VA THAO LUAN
3.1 Thanh phéin nguyén li¢u thit diu tdm thé

Két qua thanh phan hoa 1y co ban va hoat tinh
protease ban dau cua thit tdom dugc trinh bay Bang 2.

Bang 2: Thanh phan nguyén li¢u thit diu tom thé

Chi tiéu Gia tri

Do am (%) 83,24+0,68
pH 7,78+0,02
Protein téng (%) 12,80+0,25
Hoat tinh protease (UI/gCKNL) * 0,89+0,02

*Két qud cua 5 lan ldy méu, 3 lan Idp lai/mdu;
CKNL:chat khé nguyén liéu
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Két qua tir Bang 2 cho thay ham luong protein
tong s trong thit dau tom thé kha cao (trung binh
12,80%) va pH hoi kiém (7,78), day la diéu kién
thich hop cho vi sinh vat gdy hu hong phat trién va
cling 1a diéu kién thuc ddy qua trinh hoat dong cua
cac enzyme. Dleu nay chimg to tiém ning co thé
khai thac ngudn nguyén lidu nay cho qua trinh thiy
phan protein tir thit dau tom thé. Trong qua trinh san
xudt, thit dau tom thé 1a phu pham — thuong dugc
xem phé lidu cua qua trinh xir Iy dau tém chuén bi
cho viéc ché bién chitosan (Ngé Thi Hoai Duong va
ctv., 2008). Cac phu pham nhur dau tom phan 16n chi
duoc wdp dé4, db x6a va sau mdi ca san xudt s& ban
lai cho cac thuong lai. Chinh thoi gian xtr Iy dai (thit
d4u tom chi duoc thu mua lai tir thuong lai trong
khoang 1215 gid) 1a nguyén nhan dan dén su bién
ddi sinh hoa sau khi chét ctia tom. Bén canh d6, hoat
tinh enzyme protease kha cao (0,89UI/gCKNL) sé&
thiic ddy qua trinh thiy phan protein. Khi khao sat
anh hudng cac loai dung moi trong tinh sach so b
enzyme protease noi tai tu thit dau tom thé xac dinh
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& ty 18 mau véi ethanol 1a 1: 3 (v/v), thoi gian két tia
30 phat cho gia tri hoat tinh riéng la 2,04 U/mg
protein (Ha Thi Thuy Vy va ctv., 2016). Chinh vi
viy, viéc nghién ctru thoi gian trit dong thit diu tdm
cling nhu xé4c dinh diéu kién thiy phan phi hop tao
dich thuy phan chua c6 mui la, c6 kha nang st dung
trong ché bién thyc phdm 13 vin d& dau tién can
duoc quan tam.

3.2 Anh huéng cia thoi gian trir dong dén
hi¢u suét thiy phén protein bang enzyme
protease noi tai

Trir dong 1a mot giai phap duoc stir dung dé bao
quan, giap duy tri nguén nguyén liéu 6n dinh cho
qué trinh xir 1y tiép theo. Tuy nhién, sy hinh thanh
tinh thé d4 do qua trinh trir dong van la nguyén nhan
dan dén sy suy giam hoat tinh enzyme va tac dong
dén hiéu qua thu nhan protein. Sy thay d6i hiéu suét
thuy phan theo thoi gian bao quan lanh dong ¢ nhiét
d6 -18+2°C dugc xac dinh, thé hién & Hinh 1.
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- - - - - - Hoat tinh protease

P e e e e o — I ~

S T AH o

§ 1T O BELOEL 1 Fm 'I‘ __________ - 0,6 gn

S5t EEEE B e S

“1F 04 g

s041 41 EEE B g

< s

(‘é sA BB - 0,2 E_

N

:E. 0 L) 1 L] 1 L) 1 L] 0 g.

1 2 3 4 5 6 7 8 9 =

Thoi gian bio quin (tuin)

Hinh 1: Hi¢u suit thity phan protein tir enzyme protease ndi tai theo thoi gian biao quén

Tur két qua dd thi Hinh 1 cho théy hoat tinh
enzyme trong mau thit dau tom thé 6n dinh & diéu
kién lanh dong tir tuan 1 dén tuan 4, thé hién qua
hiéu suét thuy phan dat 23,81% sau 4 tuan bao quan
va khong c6 sy khac biét ¥ nghia thong ké so voi
tudn dau tién (hiéu suat thuy phan dat 24,69%). Thit
d4u tom sau khi bao quan lanh dong, tir tudn 6 hiéu
sudt thiy phan bét diu giam nhe va giam manh &
tudn bao quan thir 7 dén tuan thir 9. Tuong ty hiéu
sudt thiy phan, hoat tinh enzyme protease tir 0-6
tuan 6n dinh, dao dong tir 0,85+0,89 UI/gCKNL va
khong c6 khac biét y nghia thong ké. Sang tuan thir
7, hoat tinh enzyme ndi tai bat dau giam
(0,73UI/gCKNL) va giam manh ¢ tuan thir 9
(0,43UI/gCKNL). Biéu nay cho thay sy hinh thanh
tinh thé da trong qua trinh lanh déng co the la
nguyén nhan pha v dic tinh cau trac ciia m té bao,

tic dong mot phan dén hoat tinh cua enzyme
(Asgeirsson et al., 1995). Nghién ctru cua Baek va
Cadwallader (1995) da chirng minh dudi tac dong
cuia enzyme protease ndi tai protein trong nguyén
liéu bi thuy phan. Day 1a mot h¢ trong dbi phtrc tap
gdm nhiéu cau tir c6 tac dong tuong ho trong khung
mang protein va cac thanh phan khac. Hon thé nita,
protease va cac enzyme thily phén khac dugc chiing
t6 1a hé enzyme c6 thé hoat dong trong sudt qua trinh
trlr dong, ngay ca o nhiét dd -29°C va gia tang hi¢u
qua hoat dong & diéu kién ra dong, do d6 day nhanh
toc do thity phan protein (Sista ez al. , 1997). Nghién
ctru cua Senthil et al. (1992) cing cho thdy co su
giam dan hoat tinh protease & tit ca cac bo phan
trong qué trinh trir d6ng ca sardine va ca hd va giam
dang ké khi kéo dai thoi gian bao quan trén 3 thang.
Két qua thi nghiém cho thdy kha ning trir dong thit
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dau tom thé giup 6n dinh hoat tinh protease, han ché dong riéng 1é ctia yéu td nhiét do, pH cho thay cac
qué trinh thily phan protein, thoi gian trit dong t6i da nhan t6 nay déu co su chi phdi dang ké dén hoat
13 6 tudn. dong cua protease — diéu nay c6 thé 1a nguyén nhan

3.3 Téc dong cita nhiét dp, pH va thoi gian chinh anh huong dén hi¢u qua thiy phan protein tir
kich hoat protease ngi tai dén hi¢u suit thiiy thit dau tom the. Két qua phan tich anh huong ctia
phan protein tir thit diu tom c4c nhan t0 ma hoa doi voi phwong trinh hoi quy

. . duogc trinh bay ¢ Bang 3.
Dua trén cac ket qua khao sat tham do ve tac

Bang 3: Anh hwéng ciia cac nhan t6 ma hoa di véi phwong trinh hdi quy

Nhén t6 Tong binh phwong Bictwdo  Phwongsai Tys6F Giatri P
Xi: Nhiét d6 (°C) 45,7727 1 45,7668 69,32 0,0000
X: pH dung moi 88,5828 1 88,5988 134,15 0,0000
X3:Thoi gian kich hoat (phut) 47,6719 1 47,6916 72,19 0,0000
X2 286,996 1 286.5 434,63 0,0000
X1.X2 35,7216 1 35,7216 54,10 0,0000
X1.X3 109,397 1 109,397 165,67 0,0000
Xa? 530,056 1 530,096 803,48 0,0000
X2.X3 313,348 1 313,348 474,53 0,0000
X3? 373,528 1 373,529  5656,43 0,0000
S6 lan lap lai 0,0267922 2 0,0133961 0,02 0,9799
Sai s6 25,7529 39 0,658361
1430,21 50

Bang 3 cho thiy gié tri P ctia cac lan l3p lai cua t6 khao sat déu anh huong dép qua trinh thuy phan
thi nghiém (block) c6 gia tri P = 0,9799 > 0,05 va protein cua protease tir thit dau tom the. HE s0 hoi
gan bang 1, chimg t6 do tin cdy cua két qua do dac quy béc mot cua X, X; va Xs cling nhu hé so twong
gia tri hiéu suat thiy phan tuong tmg voi cac chq do tac cua X;Xo; Xi1X3 XoX;3 déu khac biét c6 y nghia
tién xtr Iy nhiét & cac lan khao sat khac nhau. Dong vé mit théng ké & d¢ tin cdy 95%, dong thoi hé sb
thoi, tat ca gia tri P cua cac thura s6 khao sat déu nho hoi quy bac hai cua cac hé s6 nay cling khac biét y

hon 0,05 va gia tri F 16n hon 50 da chung to cac nhan nghia vé mat thong ke.
36 ~ -

35 7

34 — /

3 \ \

2C \ \

Hiéu suat thay phan, %DH

31 —

30 —

50 70 6 8 3 5
Nhiét dé pH Thai gian

Hinh 2: Do thi biu dién sy twong tac clia nhiét d9, pH va thoi gian dén qua trinh thiy phén protein
tir protease ndi tai

D3 thi thé hién su trong tac ctia cac thira s6 khao kéo dai, protease bi mét hoat tinh dan dén hi¢u suat
sét & Hinh 2 ciing gop phan khing dinh mirc d anh ~ thity phan ciing giam. DO thi bé mat dap g va do
huéng cua timg bién doc lap ciing nhu cc tuong tac thi duong dong diém dugc thé hién dong thdi ¢ Hinh

¢6 y nghia dén qua trinh thiy phéan protein duoc 3 ‘m(_)F 1ar} nuakkhflng d;r}h ca E’a ye‘} t(f nhl@tqd(? pAH
khéo sat. Tir @b thi Hinh 3 cho thiy ba nhén t§ nay va thoi gian déu anh huong deén qua trinh thuy phén

that su c6 sy anh hudng dong thoi dén qué trinh thuy proteip tur thit ‘_iﬁu tom t_hé- _Gié tri cao nhat cia ham
phan ciia enzyme protease. Vi nhiét do tién xur 1y muc tiéu Y khi X, ¢6 gid tri trong khoang tr -1 dén

thap, pH cao va thoi gian kich hoat dai cho hi¢u qua OA(SOOC dér‘l 60°C);‘X2 06~ gia tfi t.rf)ng khoang tff -1
thily phan kém, trong khi d6, néu nang nhiét do tién dén 0 (pH tir 6=7) va X; cling ¢6 gid tri trong khoang
xir 1y nhiét 1én murc cao nhét va thoi gian kich hoat tir -1 dén 0 (3+4 phut).
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25,0
26,2
27,4
28,6
29,8
31,0
32,2
33,4
34,6
35,8
37,0
38,2

Hinh 3: Twong tic ciia nhiét d9, pH dén hi¢u suit thiy phan protein tir thit dau tom thé bang enzyme
protease noi tai

Dua trén két qua phan tich ANOVA, phuong
trinh hdi quy thé hién sy trong quan cua didu kién
tién xur 1y dén hiéu suét thity phan duoc thiét 1ap va
sir dung dé du doan hiéu qua viéc thity phan protein.
Hiéu suat thity phan mé phong (Y 1y thuyét) duoc
xéc dinh bang cach thay cac bién vai gié tri thuc vao
phuong trinh sau: Y(%DH) = -396,63 + 3,39.X; +

0,122X;X, + 02135 XiX3 -
3,61333X,X;5- 3,32556 X352 (1)

3,9075X:% -

Gia tri pH va nhiét do t8i wu cho qua trinh tién
xtr 1y thit ddu tom thé khi giai phuwong trinh hdi quy
(1). Dwa theo két qua thu dugc trén Hinh 3, didu kién
thich hop dé kich hoat enzyme ndi tai tir thit dau tom
thé twong img v&i X,=-0,250 (nhiét d6 57,5°C); X,=

75,7535X, + 38,0091X; - 00291308 Xi* - 0048 (pH 6,95) va X3 =-0,216 (thoi gian kich hoat
3,78 phut).

@ 0
R T L.
£ y = 1x - 0,0006
E 30 2=0,9842 o~
=)
> § drmmmmreeeeeeeee e
& 20 ooeeeeeee g e
2
T
=

10 T T T T 1

15 20 25 30 35 40

Hiéu suit thily phan 1y thuyét (%DH)

Hinh 4: Twong quan giira hi¢u suit thity phan xac dinh bang thuc nghiém
va tinh toan theo phwong trinh hoi quy

Hiéu suit thity phén protein dat dugc & diéu kién
kich hoat t5i wu 1a 36,04%. Hi¢u suat thuy phan thu
duoc tir thyc nghiém va tinh toan theo phuong trinh
¢6 su twong thich giira thyc nghiém va tinh toan theo
phuong trinh hdi quy (R? = 0,9842) (Hinh 4). Hé sb
tuong quan cho biét 98,42% su thay d6i hiéu suét
thuy phan protein 1a do anh hudng céc bién doc lap
X, X2, X3 va chi c6 1,58% su thay ddi 1a do cac yéu
t6 khong xac dinh gay ra.
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Nghién ctu cua Cao et al. (2008) 1a qua trinh
thity phan protein tir phu phim tom thé chén tring
bang phuong phap bé miat dap ing (RSM). Phuong
trinh dd cho thdy hiéu suit thuy phan protein dat
khoang 45% khi dau tém dugc tién xir Iy & nhiét do
50°C, pH 7,85 va nong do co chét thit dau tom tdi
da 1a 23%. Ngoai ra, Cao et al. (2009) ciing d& xuét
diéu kién thuy phan va phuong phap thu hdi protein
tir dau tom thé chén tring (Penaeus vannamer) baing
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céch nang dan nhiét tién xir Iy (nhiét do tang 1én 5°C
mdi nira gid, tir 40°C dén 70°C), hiéu suét thiy phan
cubi dat dén 48,6%DH va hiéu qua thu hdi protein
tang tir 43,6 dén 87,4%. Didu nay cho thiy qué trinh
thiy phan protein 1a mot qua trinh phtrc tap va hi¢u
qua phu thudc vao nguyén liéu va diéu kién thuy
phéan khac nhau. Bén canh cac yéu td vé nhiét do,
pH va thoi gian kich hoat enzyme noi tai thi thoi

Tap 54, S6 3B (2018): 67-74

gian thuy phén ciing la mot yéu té anh huéng dén
hi€u suat thuy phan can dugc khao sat.
3.4 Xac dinh thai gian thiy phan protein
thich hgp tir enzyme protease ndi tai
_ Sy thay doi hiéu sudt thuy phan protein tir thit
dau tom th¢ theo thoi gian dugc the hién & Bang 4.

Bang 4: Anh hudng ciia thoi gian thiy phan dén hi¢u suit thu hdi dich thiiy phin

Thoi gian thiy phan Hiéu suit thiy phan, Protein hoa tan, Ham lwgng NHs,
(gio) %DH g/100gcknl mg/100g
0 2,69+0,732 2,90+0,782 7,93+0,60°
1 13,61+1,22° 14,67+1,31° 10,75+0,49°
2 18,55+1,40¢ 19,67+1,53¢ 14,33+1,04¢
3 24,24+1,09¢ 26,14+1,18¢ 17,50+0,55¢
4 36,08+0,81¢ 38,89+0,87F 22,97+0,74¢
5 38,81+0,55¢ 41,84+0,608 24,78+0,57¢
6 41,12+0,63¢8 44,33+0,98" 30,08+0,88¢
7 41,481,348 33,72+1,18¢ 36,65+0,39"
8 43,07+0,40" 26,76+0,91¢ 44,60+1,18;

(Cac chir cai khdac nhau trong cung mot cot biéu thi su khdc biét ¢6 vy nghia cua cac nghiém thirc khdo sat theo kiém dinh

LSD ¢ mirc do tin cdy 95%)

Tir két qua thé hién & Bang 4 cho thy thoi gian
thuy phén la mét trong nhiing yéu t6 anh hudng 16n
dén hiéu suét thu nhan protein. Thoi gian qué ngén
khong du dé enzyme thuc hién qua trinh xtc tac
phan tmng, con thoi gian qua dai rat d& lam cho
protein chuyén sang hién tuong tw phan tao ra mui
héi thdi, khong chip nhan dugc. Hiéu suét thay phan
tang tir 2,69 dén 43,07%) khi ting thoi gian thuy
phan tir 0 dén 8 gio, hidu suét thuy phan ting nhanh
& giai doan d4u cua qua trinh thiy phan va ting
cham sau 6 gio. Tuy nhién, ham lugng protein hoa
tan thu nhan duoc ciing gia ting tir 06 gio dau va
giam & céc thoi gian thay phéan ké tiép. Ham luong
protein hoa tan dat gia tri cao nhét sau 6 gid thuy
phan (44,33 mg/100g). Khi kéo dai thoi gian thiy
phan dén 8 gio, hiéu sudt thuy phan ting manh
(43,07%DH) va ham lugng protein chi dat 26,76
mg%. Bén canh do, qué trinh thiy phan cang kéo
dai, ham luong NHj hién dién trong dich thuy phan
cang cao. V& phuong dién cam quan, v6i thoi gian
thuy phén 6 gid, dich thiy phan chua c6 mui la
nhung néu tlep tuc kéo dai thoi gian thuy phan méc
du hiéu suat van ting nhung dich thuy phan c6 mui
hoi va xuat hién bot khi. Didu nay c6 18 1a do cac vi
sinh vat hiéu khi phat trién sinh ra protease phan giai
protein va san pham cia qué trinh 13 hydro sulfua,
methyl mercaptane va dimethylsulphide... tao mui
vi x4u cho san phim (Phan Thi Thanh Qué va Bui
Thi Quynh Hoa, 2017). D6 14 hién tuong thdi rita
thit, khong dap ung muc dich st dung cho thuc
pham (Randriamahatody e al., 2011).
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Céc nghién ctru tng dung dich thuy phan protein
trong ché bién cc san phdm thuc pham, dién hinh
nhu nghién ctru cia Nilsang et al. (2005) da dé xuét
thoi gian thity phan phu phim cé sardine (tir qua
trinh san xudt ca dong hop) 1a 6 gio dé tao dich
protein ca cd dac (fish soluble concentrate) hay bt
protein ca (fish protein hydrolase). Soufi-Kechaou
et al. (2012) ciing dé xuat qua trinh thiy phan
protein tir ndi tang myc dat hi¢u qua cao nhat sau 6
gid thuy phan, cac peptide thu nhan dugc co6 trong
luong phan tir thép va ¢6 su hién dién cua cac acid
amin véi ty 1€ cao. Bén canh do, nghién cuu cia
Tran Thanh Tréc va ctv. (2015) ciing x4c dinh thoi
gian thay phéan protein tt nhat, dich thuy phan
khong c6 mui la 1a 8 gio khi thuy phan protein bing
enzyme protease ndi tai co trong thit dau tom s.
Diéu nay cho thay qua trinh thity phan protein cua
cac nguyén li€u khac nhau 1a khac nhau (Lian et al.,
2005; Picot et al., 2006).

Tom lai, thoi gian thuy phan la 6 gio gitp tang
hiéu suat thiy phan dén 41,12%DH, ham luong
protein dat 44,33 mg/100g. Vi vay, day la thoi gian
thich hop dugc lya chon nham nang cao hi¢u qua
thity phan protein tir thit ddu tom thé

4 KET LUAN

Qua trinh tién xtr Iy nhiét nguyén lidu giup kich
hoat protease noi tai va ting hiéu sudt thuy phan.
Nhiét do, pH va thoi gian tién xir 1y t6i vu 1an luot
la 57,5°C; pH 6,95 va 3,78 phut. Thoi gian thuy
phén 1a 6 gio 1a thoi gian thich hgp gitp tang hi¢u
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Nguyén L& Ha, 2011. Nghién ciru tach chiét va ung
dung enzyme protease tir tom s Penaeus

qué thily phan dén 41,12%, ham lugng protein dat
44,33 mg/100g.
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