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ABSTRACT

A study on enzymatic hydrolysis of protein from head meat of Black Tiger
shrimp using intracelllar protease was carried out. Factors affecting the
hydrolysis of protein including time and pH were investigated. Thermal
pre-treatment conditions to activate the intracellular protease were
optimized using response surface method consisting of 24 experiments.
The experimental results showed that, the optimal hydrolysis time for the
best quality product was 8 hours. The optimal conditions for the best
hydrolysis included pH of 9.0 combined with the pre-treatment
temperature of 50.73°C and the pre-treatment time of 4.43 minutes.

TOM TAT

Muc tiéu ciia nghién ciru la khao sat kha ndng thity phéan protein bang
enzyme protease ngi bao cé trong thit dau tom si. Théng qua ndi dung
nghién ciru, mot s6 yéu té anh huong dén qud trinh thity phan protein nhu
thoi gian thuy phan thich hop, anh huong ciua pH méi truong thuy phdan da
dwoc quan tam. Ddc biét, diéu kién tién xir ly nhiét nham kich hoat enzyme
protease ngi bao da dwoc toi wu héa theo phwong phdp bé mat dap vmg
voi 2 thira s6 bao gom 24 don vi thi nghiém. Tir cdc két qua thi nghiém cho
thay, thoi gian thity phan protein tot nhat, dich thity phdan khong co miii la
la 8 gio. Pong thoi, qud trinh thuy phdn protein dat 16t nhat khi dzeu chinh
pH méi truong la 9, két hop véi thong s6 t6i wu cia diéu kién tiéen xir Iy
nhiét nguyén liéu la 50,73°C va thoi gian 4,43 phut.

1 PAT VAN BE

Viét Nam luon la quoc gia cé thé manh vé xuat

Xuét chitin va asthaxanthin (Shahidi & Synowiecki,
1991). D61 véi tom chi st dung 65% phan co6 the

khau thuy hai san, trong d6 tom st 13 mot trong
nhitng mdt hang chu lyc. San lwong thily san nam
2013 khoang 5,9 triéu tin, riéng mat hang tom si
dat 193.000 tin ting 6,4% so voi cing ky nim
trude  (http://www.seafood.vasep.com.vn/Fishery-
Statistics/123 8987/Vietnam-seafood-exports -in-
2013.htm). Céc phu pham tir quy trinh ché bién
tom da dugc xac dinh 1a mot ngudn protein 16m,
ddng thoi ciing 14 mot ngudn quan trong dé san
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an duoc, phﬁn con lai duoc loai bo nhu chét thai
(dau nguc va bd xuong ngoai). Trong nhidu nim
qua, cac k¥ thuat da duoc phat trién trong viéc khai
thac va thu hoi nhitng san phiam phy co gia tri sinh
hoc cao (Ferrer et al., 1996) nhu phan bon, thirc an
gia suc, thuc an thuy san. Ngoai ra, dich thily phan
protein dwoc Ung dung trong nhiéu nganh cong
nghiép (Duarte de Holanda & Netto, 2006). Gan
day, thiy phan protein tir cac nguyén li€u thiy san
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da tro thanh phd bién trong nganh cong nghiép
thuc pham do ham lugng protein cao (Cérdova-
Murueta et al., 2007). Viéc thuy phan protein lam
giam kich thudc cac_peptide, dich thuy phén la
ngudn acid amin c6 sin cho sinh tong hop protein
(Gildberg & Stenberg, 2001). Mot s6 héa chat
dugc ap dung dé thuy phan phy pham tom, vi du
HCI1 1M (Kjartansson et al., 2006), sodium sulfite
(Mizani et al., 2005) NaOH va KOH (Duarte de
Holanda & Netto, 2006). Tuy nhién, viéc st dung
acid manh hodc bazo manh dé thity phan protein 1a
nguyén nhan tao ra cic san phém phu ¢6 tac hai véi
mdi truong. Vi vay, thuc hién thiy phén protein tir
thit dau tom su theo phwong phap enzyme ¢ nhidu
thuan loi trong viéc kiém soat cac qua trinh thiy
phan va do d6 giam thiéu cac phan ng khong
mong mudn, giam 6 nhiém moi truong. Tién trinh
nay co thé thyc hién bang cach tao diéu kién thuan
lgi cho hoat ddng cua protease ndi tai co trong thit
dau tom. Trén co s¢ do, viéc nghién ctu tac dong
clia qua trinh tién xtr 1y dén hiéu qua thiy phan
protein tir thit d4u tém su bing enzyme protease
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noi tai dwoc tién hanh.

2 PHUONG PHAP NGHIEN CUU

2.1 Nguyén li¢u

Thit d4u tom st (Penaeus monodon) da tach vo,
duoc thu mua & huyén Théi Binh, tinh Ca Mau
(bdo dam mau duoc giit lanh & nhiét d6 dudi 4°C
va thoi gian t6i da 12 gio tir cong doan tach dau
dén khi thu nhan thit dau tom). Nguyén liéu duoc
chtra trong cac bao PE (2 16p), cot chat miéng bao
va bao quan trong thing x6p & nhiét do tir 0 ~ 4°C
bang nudc d4, sau d6 dem vé phong thi nghiém bo
moén Cong nghé thuc pham Truong Dai hoc Céan
Tho. Thoi gian vén chuyen t6i da 1a 5 gio. Nguyén
liéu sau khi lay vé dén phong thi nghiém tién hanh
xu li so by, dong g01 v6i mdi miu tién xir 1y co
khdi lwong 200g va cép dong & nhiét do 25°C (dam
béo tdm nguyén liéu dat -18°C).

2.2 Phwong phap bé tri thi nghiém

2.2.1 So do b6 tri thi nghiém

Nguyén ligu — thit dau tom sa

!

) Tritr dong
Ti 1€ nguyén li¢u va
dung moéi 1a 1:1 (w/v, g/mL) > l
Xay nhuyén

!

Tién xir Iy

(diéu chinh nhiét d9, thoi gian, pH)

Thuy phan (nhiét 6 phong, 300 rpm)

'

—>
Thi nghiém 2, 3

—»  Thinghiém 1

Loc, ly tam ¢ nhi¢t do 4 °C —p B@ (bo)

!

Dich loc trong

Hinh 1: So' @6 b tri thi nghiém tong quat

2.2.2 Thi nghiém 1: Xac dinh thoi gian thuy
phan thich hop givip dich thiy phan khong co mui
la va hiéu suat thuy phan protein cao

Thi nghiém tién hanh v&i muc dich tim ra thoi
gian thiy phan thich hop nhat gitp hiéu sudt thuy
phan protein tir thit dau tom st cao va dich thiy
phan khong phat sinh mui la. Thoi gian thiy phan
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thay dbi tir 5 gio dén 9 gio. Nguyén liéu thit dau
tom su sau khi xir i so b duoc nghién nho voi ti 1€
khéi lwong nguyén liéu/dung méi 1a 1:1. Tién hanh
thiy phan véi nhiét d thiy phan ¢ dinh 13 nhiét
d6 phong (30°C). Chi tiéu theo ddi 1a hiéu suét
thiy phan protein do tic ddng cua enzyme protease
ndi bao c6 trong mau thit dau tom sau khi xir Iy va
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ham luong protein hoa tan c6 trong dich thuy phan.

2.2.3  Thinghiém 2: Tac déng ciia diéu kién
tien xur Iy giup kich hoat protease noi bao den hiéu
suat thity phdan protein tir thit dau tom su

Muc dich thi nghiém dé xac dinh dwoc diéu
kién tién xtr 1y thich hop nhit gitp cai thién hiéu
suét thiry phan protein tir thit dau tom. Thi nghiém
duoc bé tri cac khoang nhiét do tién xir 1y thit dau
tom thay d6i tir 40°C dén 65°C va thoi gian tir 1
dén 7 phut.

Thi nghiém dugc tién hanh tuong tu nhu thi
nghiém 1. Tuy nhién, méu thit dau tom sau khi
nghién vdi ty 1¢ dung moi (nude cét) ¢ dinh 1:1 s&
duoc tién xir ly & cac che d6 nhiét do va thoi gian
khac nhau. Mau sau tién xir Iy dugc chuyén sang
thuy phan ngay véi thoi gian thuy phan dugc lya
chon tir thi nghi€m 1 va nhiét d6 thily phan ciling cb
dinh ¢ nhiét 40 phong (30°C). Chi tiéu theo doi 1a
hiéu sut thily phan protein va ham luong protein
hoa tan c6 trong dich thuy phan.
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2.2.4  Thinghiém 3: Anh huong pH moi
truong den hiéu suat thuy phdan protein bang
enzyme protease ngi bao trong thit dau tom

Thi nghiém tién hanh tuong tu nhu thi nghiém
1, thay thé nudc cit bang cac dung méi c6 pH thay
d6i tir 4 dén 10. Sau qué trinh thiy phan tién hanh
xéc dinh higu suat thiy phan protein va ham lugng
protein hoa tan c6 trong dich thuy phan.

2.3 Phuong phap phén tich va danh gia két qua

Céc chi tiéu co ban va phuong phap phén tich
duoc the hién ¢ Bang 1.

S6 14n lap lai: 3 1an. D6 16n cia mau thi nghiém
200 g/mau. SO liéu dwoc thu thap va xir Iy bang
phin mém thdng ké Statgraphics Centrution 16.1
va phin mém Excel. Phan tich phuong sai
(ANOVA) va kiém dinh LSD so sanh trung binh
gitta cac nghiém thitc. St dung quy hoach
thuc nghiém theo phuong phap da nhan to dé thiét
lap phuong trinh hdi quy thé hién sy tuong quan
gilta nhiét do va thoi gian tién xir 1y thit ddu tom
thich hop.

Bing 1: Phwrong phap va thiét bi sir dung dé phan tich cac chi tiéu

Thanh phin

Phwong phap

Pam téng 50

Ham lugng protein hoa tan
pH

Hiéu suat thay phan

Xac dinh bang phuong phap Kjeldahl, TCVN 8125:2009.
Xac dinh bang phuong phap Biuret, TCVN 8125:2009.
Str dung pH ké, theo ISO 2917:1999(E).

Xac dinh bang phuong phap Adler — Nissen, 1986.

3 KET QUA VA THAO LUAN

3.1 Thoi gian thiiy phén thich hep dén diic
tinh cam quan dich thiy phan va hi¢u suat thiy
phan protein

Thoi gian 1a mot trong nhing yéu té dnh huong
16n dén qua trinh thuy phén. Thoi gian qua ngan
khéong du dé enzyme protease ndi bao hoat dong,
hiéu qua thiy phan thap. Viéc kéo dai thoi gian
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thiy phén 1a nguyén nhan lam cho nguyén li¢u
chuyén sang hién tuong tu phan, tao ra mui hoi
thdi, khong chap nhan duge. Chinh vi véy, viée xac
dinh thoi gian thuy phan thich hop protein tir thit
dau tom su 1a diéu kién can thlet dau tién can dugc
quan tim. Su thay dbi hiéu suat thuy phan protein
tir thit ddu tom st theo thoi gian dugc thé hién theo
Hinh 2.
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Hinh 2: Anl! hwéng thoi gian dén higu suit thuy phan protein
bang protease ndi bao trong thit dau tém

Tir két qua thé hién & dd thi Hinh 2 cho thay
ham lugng protein hoa tan ting tuyén tinh véi su
gia tang thoi gian thiy phan. Thoi gian thuy
phén 5 gio, ham lugng protein hoa tan chi co
3649,125 mg/100g chit kho nhung khi ting thoi
gian 1én 9 gi¢ thi ham luong protein hoa tan da
ting gan 2 1an. Bén canh d6, hiéu sut thuy phan
cung tang khi tang thoi gian thuy phén. O thoi gian
5 gio, higu suit thity phan chi c¢6 0,86% nhung khi
thoi gian 9 gio da tang gép 5 1an. Qua d6 cho thdy
thoi gian thuy phan anh hudng rat nhidu dén hiéu
suét thuy phan 1an ham 1u0'ng protein hoa tan. Khi
thoi gian thiy phén 5 + 6 gio thi khong du de
enzyme tlep XUc va phan cit protein nén higu suat
thity phan rat thip dudi 1%. Tang thoi gian thiy
phan 7 -+ 8 gio, enzyme du thoi gian dé tiép xtc va
phan cit protein nén hiéu suat ‘thuy phén tang
manh. O thoi diém 9 gio hiéu suit thuy phan van
tang nhung dich thuy phan c6é mui héi va bot khi.
Diéu nay do céc vi sinh vat hiéu khi phat trién sinh
ra protease phan giai protein va san phim ciia quéa
trinh 1a hydro sulfua, indol, scatol, butyric,... tao
mui kho chiu. D6 1a hién tugng théi rira thit, khong
déap tmg muc dich sir dung cho thuc pham. Vi viy,
thoi gian thuy phan thich hop 1a 8 gid dé duoc hiéu
sudt thuy phan tot va chua phat sinh mui la. Méc
du thoi gian thuy phén 8 gio 1a kha ngin so véi
mot s6 cac khao sat khac, dién hinh nhu nghién
ctru ciia Randriamahatody er al. (2011) d& nghi
thoi gian thuy phén thit dau tom sa la 22 gio hay
nghién cru cua Tran Thi Hong Nghi va ctv. (2009)
dé xudt thoi gian thiy phan protein tir phu pham ca
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tra la 18 gid. Tuy nhién, dich thiy phan dugc st
dung trong ché bién thirc an gia suc. Cac nghién
ctru tng dung dich thiy phan protein trong ché
bién cac san phidm thuc phim, dién hinh nhu
nghién ctru cia Nilsang et al. (2005) da dé xuat
thoi gian thity phan phu pham ca sardine (tir qua
trinh san xudt ca dong hop) 1a 6 gid dé tao dich
protein ca c6 dac hay bot protein ca (fish protein
hydrolase). Nghién ciru cia Ly Thi Minh Phuong
(2013) da dé nghi thoi gian thiy phan 8 gio 1a thich
hop dé san xuat dich thity phan tir thit hau bién va
sau do sir dung trong ché bién thuc phdm. Chinh vi
vdy, thoi gian thily phan thit dau tom 8 gio dwoc
lwa chon dé khao st bién phap nang cao hiéu qua
thity phén protein tiép theo.

3.2 Anh huéng nhiét dd va thoi gian tién xir
1y dén hi¢u suét thily phan protein bang enzyme
protease ndi bao tir dau tém si

Dua trén cac khao sat trudc do vé tac dong
riéng 1¢ ciia yéu t6 nhiét do, thoi gian dén kha ning
hoat dong protease (Nguyen Lé Ha, 2011) cho
thay, hai nhan t6 nay déu c6 su chi phbi dang ké
dén hoat dong cua protease — diéu nay cé thé la
nguyén nhan chinh anh huong dén viéc thay doi
hiéu qua thay phan protein tir thit ddu tom si. Vi
vay, nghién ctru x4c dinh hdi quy trong quan cia 2
nhan t6, bao gdm nhiét do tién xur ly X; (40 +
65°C) va thoi gian tién xir 1y X» (1 = 7 phat) dén
hiéu suat thiy phan protein (Y, %) da dugc thuc
hién. Két qua phan tich anh huéng cua cac nhén t6
mé hoa dbi véi phwong trinh hdi quy dwoc trinh
bay ¢ Bang 2.
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Bang 2: Anh hudng cic nhén t6 dén phwong trinh hdi quy

Nhin to Tong binh phuwong  Béc tu do Phuong sai Ti s6 F Gi tri P
X 19,0142 1 19,0142 133,39 0,0000
X 13,4096 1 13,4096 94,07 0,0000
XiXi 101,625 1 101,625 712,94 0,0000
X1 X2 7,40544 1 7,40544 51,95 0,0000
XX 77,5012 1 77,5012 543,70 0,0000
S 1an lap lai 0,0448028 2 0,0224014 0,16 0,8549
Sai sb 9,12282 64 0,142544

Béng téng hop 2 cho thdy, két qua khao sat co
d6 tin cdy cao khi s6 1an 1ap lai thi nghiém déu co
su khac biét khong c6 y nghia vé mat théng ké, thé
hién ¢ gia tri P = 0,8549 (gan bang 1, 16n hon
0,05). Pong thoi, tat ca gia tri P cua cac thira sb
déu nho hon 0,05 di ching to cac nhan t6 khao sat
déu anh hudng dén qua trinh thuy phéan protein do
tac dong cua viée kich hoat protease ndi bao tir thit
dau tom su. Hé s hoi quy bac mdt cia X, X, cling
nhu hé sb twong tac ciia X, X, déu khac biét ¥ nghia
vé mit théng ké & do tin cdy 95%, dong thoi hé sb
hdi quy bac hai cta X12, Xa, ciing khac biét ¥ nghia
vé mat thong ké. Didu nay di gop phan khing dinh
mirc 6 anh huong cia timg bién doc 1ap cling nhur
cac tuong tac c6 ¥ nghia dén qua trinh thuy phan
dugc khao sat.

Dua trén két qua phan tich ANOVA, phuong
trinh hoi quy thé hién sy tuong quan cta diéu kién

Eﬂ S
=]
— oS
=
=] -
E 4
=
= 5
=
= —— 5
= =
= 4
= -
= -
<= 2 "
= -
= 1
=
= 0
0 1 2 3

tién xtr Iy dén hiéu suat thuy phan dugc thiét 1ap va
st dung dé dy doan hiéu qua viéc thuy phan
protein. Hiéu suat thuy phan mo phong (Y ly
thuyét) duoc xac dinh bang cach thay cac bién véi
gia tri thuc vao phuong trinh sau:

Y = 50,1566 + 2,00738X; + 3,1498X, —
0,0190512X 15 — 0,0167962X,X2 — 0,259375X2: (R
=0,9751)

Hiéu suét thuy phan thu dugc tir thyc nghiém
va tinh toan theo phuong trinh c6 d6 tuong thich
cao ¢ gia tri R, = 0,9751 (hinh 3). Nhu vay, c6 thé
két luan rang phuong trinh hoi quy da mo ta dung
cac két qua thuc nghiém. Hé s6 tuong quan cho
biét 97,51% sy thay d6i hiéu suat thuy phan protein
la do anh huong cac bién doc lap X, X, va chi co
2,59% su thay ddi 1a do cic yéu t6 khong xac dinh
gay ra.

y=0,9692x + 0.1663 -

R2— 0,9751 * >

4 5 6 7 8

Hiéu suit thuy phin protein thuc nghiém (%)

Hinh 3: Db thi twong quan giira hiéu suét thuy phan theo thyc nghiém
va tinh toan theo phwong trinh hoi quy

D6 thi bé mat dap tmg va do thi duong dong
diém biéu dién sy twong tic ctia nhiét do va thoi
gian tién xir Iy nguyén liéu 1én hiéu suat thuy phan
protein cuia enzyme protease dugc biéu dién & Hinh
4. V& mit tong quat, hé enzyme protease ndi bao
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trong d4u tom thé hién hi¢u suat thiy phan cao
nhét trong khoang nhiét do 50 + 55°C va thoi gian
1a 3 + 5 phiit. Dong thoi, co sy twong tac giira nhiét
d6 va thoi gian tién xtr ly dén hiéu suét thiy phan
protein cua thit dau tom st. Hiéu suat thuy phan co
gié tri thap nhat & diéu kién nhiét do thip (40°C) va
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thoi gian ngin (1 phat). Diéu nay cho thiy mirc
thoi gian thap 1a khong du dé kich hoat hoat tinh
enzyme protease trong thit dau tom. Hon thé nira,
nhiét d6 40°C ciing khong nam trong khoang nhiét
d6 t8i wu cho hoat dong cua protease (55 + 60°C,
Nguyén Lé Ha, 2011). Tuy nhién, khi ¢ diéu kién
nhiét do cao (65°C) va thoi gian tién xur 1y kéo dai
(7 phit) thi hidu suat thiy phan van thip. Diéu nay
1a do protease va ngay ca protein cua thit diu tom
da bi bién tinh & nhiét do cao trong thoi gian dai.

Thii gian TXL (gid)

Hiéu suit thity phén (%DH)

Nhigt do (°C)
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V6i moi trudong nhiét df trung binh (50 + 55°C) thi
hiéu suat thiy phan ting nhanh trong khoang thoi
gian xu ly (3 + 5 phut).

Qua d6 thi Hinh 4, hiéu suét thuy phan dat cuc
dai khi nhiét d§ 50,73°C va thoi gian xir 1y la 4,43
phat. Két qua nay kha phu hop voi nghién ciru tach
chiét va tmg dung enzyme protese tir ddu tom su
Penacus monodon vao ché bién thiy san cua
Nguyén Lé Ha (2011).
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Hinh 4: D6 thi biéu dién sy twong tic ciia nhiét d9 va thoi gian tién xir Iy
nguyén liéu 1én hi¢u suat thity phan protein bing protease ndi bao
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Hinh 5: Db thi so sanh hi¢u suét thily phan va ham lweng protein hoa tan
giira hai mau ddi ching va ti wu

Hinh 5 cho thdy hiéu suét thuy phan cua mau
t6i wu da qua tién xur 1y nhiét do 50,73°C, thoi gian
4,43 phut 1a 7,7% cao gap 2 lan miu ddi chimg
(khong tién xir 1y). Bén canh d6, ham luong protein
hoa tan mau toi vu cao hon mau déi ching. Pidu
nay chimg t6 1 viéc tién xir 1y trudc khi thiy phan
1a viéc rat can thiét nham nang cao hi¢u suat thiy
phan. Boi vi hau hét cac vi sinh vat gay thdi khong
phat trién t6t trong diéu kién nhiét d6 cao ma & d6
enzyme protease tir dau tom st van hoat dong tét.
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33 A‘nh huéng pH dén hiéu suét thiy phan
protein bang enzyme protease ndi bao tir thit
dau tém su

Sy thay d6i pH anh huong rat 16n dén hoat tinh
enzyme do d6 sé tac dong dén hiéu sut thiry phan.
MJi enzyme chi hoat déng manh nhét & mot pH
xac dinh, goi 1a pH t&i wu. Khi pH qué cao hay quéa
thdp co thé 1am bién tinh enzyme. Vi vy, viéc xac
dinh pH thich hop cho qua trinh thily phan dat hi¢u
sudt thuy phan cao nhét 1a rat can thiét. Két qua thu
nhan dugc thé hién ¢ Hinh 6.



Tap chi Khoa hoc Truong Pai hoc Can Tho

12

iy
o

o]

Hiéu suét thiy phan (%DH)
N

m %DH

7
pH

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 37 (2015)(2): 39-46

18000

15000

12000

9000

kho)

6000

3000

Ham hrong protein hoa tan (mg/100g chat

10

Ham lugng protein hoa tan

Hinh 6: Do thi biéu dién sw thay ddi hi¢u suit thiiy phan protein theo Ph

D6 thi biéu dién & Hinh 6 cho thdy khi pH ban
dau cia dung moi sir dung dé trich ly protease
dugc didu chinh tir 4 dén 6, hiéu sudt thuy phan
protein thu dugc 1a rat thdp (<1%) va ham lugng
protein hoa tan cling & mirc nhé hon 1000mg/100g
chat kho. Khi pH ting tir 7 dén 9 hiéu suat thiy
phan ting tu 6,18% Ién 9,88% va ham lugng
protein hoa tan ciing ting tr 10390,13 mg/100g
chat kho 1én 16610,75 mg/100g chit kho. Tuy
nhién, khi tang pH 1én 10 hiéu suat thiy phan giam
tir 9,88% xudng 6,18% va ham luong protein hoa
tan giam tir 16610,75 mg/100g chat kho xubng
10390,13 mg /100g chat kho. Hiéu suat thity phan
protein dat cao nhat & diéu kién pH ciia dung moi
s dung 1a 9. So sanh véi méu dbi chimg (s dung
nuée cat 1a dung moéi cho qua trinh thuy phan
protein), hi¢u suat thuy phan protein cuia mau st
dung nudc cat va mau c¢6 pH bang 8 1a khong co su
khac biét vé mit thong ké. Piéu nay ciing phi hop
v6i 1y thuyét vé su hoat dong cua protease theo pH
(pH cta nudc cat sir dung dao dong trong khoang
7,2 +1,5).

Tom lai, hidu qua thiy phan protein tir thit dau
tdm bang enzyme protease ndi bao chiu sy chi
phéi rat 16n cua cac diéu kién kich hoat enzyme,
dién hinh 1a nhiét do, thoi gian va pH. O diéu kién
khao sat, khi st dung dung moéi hiru co glycine —
NaOH c6 pH 9 va ti 1€ nguyén li€u va dung moi 1a
1 : 1, tién hanh kich hoat enzyme O nhiét do va thoi
gian t6i wu duoc xac dinh (50,43°C va 4,43 phut)
gitip hiéu qua thuy phan protein tir thit diu tom dat
cao nhat.
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Nghién ciru thiy phan dich protein tir thit ddu
tom su bang phuong thirc kich hoat protease noi
bao da cho théy tinh kha thi. Viéc kich hoat
protease ndi bao & nhiét d¢ va thoi gian lan luot
50,73°C va 4,43 phut 1a diéu kién tién xur 1y thich
hop nhét gitp gia ting hiéu qua trich ly protein.
Dich thiy phan protein tir thit ddu tom su bang
protease ndi bao dat hiéu sudt cao nhat khi tién
hanh thuy phan ¢ nhiét 46 phong (30°C), thoi gian
thity phan 8 gid va diéu chinh pH ctia dung méi sir
dung dé thity phan dén gié tri pH 9.
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