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ABSTRACT

With the puspose of observation of biosynthesis of protease ingelatinsolid -
state culture as well as determination of kinetic parameters such as optimum
PH, temperature, V. and K, of the protease, various experiments were
done. The result showed that optimal cultivation condition was 70% rice
bran, 25% paddy, 5% gelatin, 60% water content, pH 5.72 hours incubation.
Kinetic analysis of enzyme showed that optimum pH and temperature was 5.5
and 45°C respectively, Ve = 1.2548 umol/minute, K, = 0.3932%. In
addition, the ability of protein solution hydrolysis was also checked. The
result showed that at 45°C, pH 3.2, 1 mL acid protein could be hydrolyzed
well after 50 minutes reaction by the enzyme. The results indicate that
protease biosynthesized from Aspergillus oryzae has high ability to hydrolyze
protein solution.

TOM TAT

Nghién ciru dwoc tién hanh véi muc dich khdo sat kha ning sinh tong hop
enzyme protease tuw Aspergillus oryzae trén moi truong ban rdn véi co chat
cam wng la gelatin ciing nhu xdc dinh cdc thong so dong hoc ciia enzyme nhu
pH, nhiét do 161 wit, Vpax va K, Két qua cho thay thanh phan méi truong ban
rdn nuéi cdy thich hop la hon hop 70% cam, 25% trdu, 5% gelatin véi dp am
moi truong la 60%, nhiét do v 30°C, pH 5 trong thoi gian 72 gio. Enzyme thu
hoi thé hién hoat tinh t6i wu ¢ nhiét dp 45°C va pH = 5,5. Péng hoc ciia
enzyme protease dwoc xdc dinh trén co chat casein ¢6 Vs = 1,2548
umol/phut va K, = 0,3932%. Kha nang thiiy phdn ciia enzyme protease trong
dich acid protein (da ca tra ngam acid acetic trong 24 gio' ) ung voi thoi gian
thuy phén la 50 phiit véi thé tich dung dich enzyme la ImL protein, pH dung
dich la 3,2 va nhiét do thuy phan la 45°C. Két qua da chi ra rang, enzyme
protease co nguon goc tir Aspergillus oryzae dwgc nuoi cay trén moi truong
bdn rdn c6 kha nang sit dung 16t trong viéc thity phan dung dich protein.

1 GIOI THIEU

vé phia acid hodc kiém, sy tao thanh sinh khdi

Aspergillus oryzae c6 thé sinh téng hop nhiéu
loai enzyme ngoai bao nhu amylase, protease,
pectinase, lipase, xylanase, cellulase, catalase,
phytase, glucoseoxidase (Zhu et al., 2004, Cong
Ha Nguyen ez al., 2005). D6 pH moi truéng nudi
chy co mot y nghla rat 16n dén chung vi sinh vat va
su tong hop enzyme theo mong mudn. Khi pH dich
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khong bi anh hudéng nhung sy tao thanh enzyme bi
kim ham. Khong nhirng vay, thoi gian nudi dé thu
dugc luong enzyme tuy thude vao giong va thuong
dugc xac dinh bang thuc nghiém. Ddi v6i nam sgi
Aspergillus, su tao enzyme cuc dai thuong két thuc
khi nam bit dau sinh dinh bao tr (Nguyén Dirc
Luong va ctv., 2004).
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C6 nhiéu nghién ctru lién quan dén qua trinh
thu nhéan va st dung protease trong nhiéu muc dich
khéc nhau da dugc thuc hién. Nam 2004, Vii Ngoc
Boi da nghién ctru qua trinh thiy phan protein ca
béng protease tir Bacillus subtilis S5. Két qua cho
thay protease c6 thé thuy phan manh mé co thit ca
moi va hoan toan co thé sir dung enzyme nay trong
san xuat bot dam thity phan véi nong d6 0,3% o
50°C. Nam 2006, Tran Qudc Hién va Lé Van Viét
Man da nghién ctru thu nhan protease tir rudt ca
Basa (Pangasius bocourti). Dich chiét protease
kiém thu duoc tir rudt co téng hoat tinh cao nhét 1a
15,79 Ul/g (chét kho ndi tang) trong diéu kién
chiét: ty 16 mau/dung moéi 1/1(w/w); pH 9,5; nhiét
d6 35°C trong thoi gian 10 phat. Nam 2007, Phan
Thi Bich Trdm va ctv da nghién ciru thu hoi, tinh
sach va khao sat dic diém cua céac serine protease
tir trin qué (Perionyx excavatus). Buge dau khao
sat hé protease tir trun qué cho thdy phan 16n cac
protease trong dich chiét enzyme tho co thé tinh
sach so bd bang tua phan doan v6i ammonium
sulfat ndng d¢ trong khoang 30-80%. Nhiét do va
pH ti wu cho enzyme thé trén co chat casein la
55°C va pH 10-12.

Co chét cam umg dugc xem nhur yéu t6 rat quan
trong dung dé didu khién qua trinh sinh tong hop
enyme tir vi sinh vat. Khi cho co chat vao méi
treong nudi cdy véi liéu luong ting dan thi kha
ning tong hop enzyme cam ung s& ting dan, dén
mot lic nao d6 qua trinh nay s€ chung lai va tham
chi s& giam do hién twong ting ap suat thim thau
boi co chat gay nén (Nguyén Puc Luong va ctv,
2004). Gelatin la cac polypeptide cao phan tu, 1a
thanh phan protein chinh trong céc té bao lién két
clia nhidu dong vat bao gdm ca xuong va da.
Gelatin khong phai 14 protein hoan hao vé mit dinh
dudng vi khéng chira tryptophan va thiéu
isoleucine, threonine, methionine. Tuy nhién,
gelatin tir da c4 tra lai 1a ngudn nguyén liéu qui dé
san xuat collagen thily phan dé san xuét thuc pham
va my pham vi ching ¢ chira 2 loai acid amine
dac hiéu la hydroxyproline va hydroxylysine. Vi
véy, dé tim hiéu kha ning sinh tong hop protease
didc hiéu dung dé thiy phéan protein tir da cé tir 4.
oryzae trén moi truong ban ran, nghién ciru nay da
duoc thuc hién.

2 PHUONG PHAP NGHIEN CUU

2.1 Nguyén vit liéu

Casein, gelatin (d0 am 10 - 12%) va céc
loai héa chat khac co xudt xtr tir Trung Qudc.
L Tyrosine (CoHii1NOs), L Cysteine
hydrochlorid — monohyrate c6 ngudén gbc tir
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Merck. Aspergillus oryzae nhan dugc tu Vién
Nghién ctru va phat trién Coéng nghé sinh hoc,
Truong Pai hoc Can Tho dwoc nudi cdy trén bé
mat thach moi truong PGA (Potato, Glucose, Agar)
va dem u ¢ 30°C trong 3 ngdy dé tang sinh. Cam va
trau dugc mua truc tlep tu’ xi nghi¢p xay xat gao
Gentraco (Can Tho). D§ am cua cam 1a 13£1% va
d6 am cua trdu 1a 10 + 1%.

2.2 Phwong phap b tri thi nghiém

2.2.1 Anh huéng ciia thanh phan va pH ban ddu
ciia méi treong 1én men sinh tong hop protease

Thi nghiém duoc tién hanh nhdm khao sat anh
hudng cia thanh phan méi trudng ban dau, gom 3
nghiém thirc: (1) 75% cam, 15% trau va 10% gelatine;
(2) 75% cam, 20% trau, 5% gelatin; (3) 70% cam,
25% trau, 5% gelatin va tac dong cua pH ban dau
ctia mdi truong 1én men, gdm 4 murc do khao sat tir
3 dn 6 dén hiéu qua thu nhdn protease. Thanh
phin co chit ¢ theo cac nghiém thirc khao sat s&
duoc diéu chinh dén do am 60% béng dung dich
dém citrate c6 pH twong tng (tir 3 dén 6). Sau khi
thanh trung & 121°C trong 15 phit, moéi truong
dugc 1am ngudi trude khi chung 1 mL huyén phu
bao tir ndm A. oryzae vio voi mét sé 5.10° CFU/mL,
lic déu trudc khi nudi cdy trong ti u 30°C trong
thoi gian tir 24 dén 72 gio. Loc thu nhan enzyme,
bao quan ché phiam enzyme tho & nhiét do khoang
5°C va tién hanh khéo sat hoat tinh téng, hoat tinh
riéng protease theo phuong phap Kunitz.

2.2.2 Xdc dinh mét s tinh chat co ban cia
ché pham protease tir Aspergillus oryzae

— Nhiét d va pH tdi thich ciia enzyme: Ché
phim protease tir 4. oryzae thu nhan duoc hoa tan
vao dung dich dém c6 pH twong tng tir 4 d&én 6,5
(6 mtrc d9) trudc khi u & cac nhiét do khao sat tur
35 dén 55°C (khoang cach 5°C). Tién hanh xéc
dinh hoat tinh protease & cac nghiém thirc

— Anh huéng ciia nong d9 co chit 1én hoat
tinh enzyme protease: Co chat dugc st dung la
casein véi néng do tr 0,2 + 1,4%, phan tng thuy
phan dugc tién hanh ¢ didu kién nhiét do 45°C, pH
5,5. Dung dich sau khi lgc c6 chira enzyme
protease dugc dem xac dinh hoat tinh theo phuong
phép Kunitz. St dung phuong trinh Michaelis-
Menten Ve = f(S), phan mém SAS 9.1 dé xac
dinh K (% casein) va Vi (umol/phut) cia ché
pham protease thu nhan.

2.2.3 Hiéu quda ciia ché pham protease doi voi
qud trinh thuy phan da ca tra

Muc dich cua thi nghiém 1a danh gia hiéu qua
thiy phan protein cua ché pham protease thu nhan.
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Da ca tra dugc ngam trong dung dich acid acetic
0,3M v6i thoi gian 24 gio dé tao dung dich acid
protein c6 pH 3,2. Cho 1 mL dung dich protease
vao 5 mL dung dich acid protein da chuan bi; tién
hanh thiy phan ¢ nhiét d6 45°C véi thoi gian thay
d6i tir 10 dén 60 phat. Panh gi4 hiéu qua thuy phan
protein dua trén ham luong protein con lai va
lugng tyrosine sinh ra theo thoi gian thuy phan.

2.3 Xac dinh ham lwong protein bing
phwong phap Bradford

Ham lugng protein c6 trong dung dich duoc
xac dinh dya trén phan Ung tao mau giira protein va
thudc thir coomassie brilliant blue. Hon hop phan
tmg duoc do d6 hip thu & budc song 595 nm va
dwa vao duong chuén cia protein tinh khiét suy ra
ham lugng protein cia mau (Bradford, 1976).

2.4 Phan tich sb liéu

Két qua duoc xir 1y, théng ké bang phan mém
Statgraphics Centurion 15.1, SAS 9.1.

3 KET QUA VA THAO LUAN
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3.1 Anh huéng caa moi truong va pH dén
qua trinh sinh tong hop protease

Thanh phan moi truong nudi cdy c6 anh huong
nhiéu dén kha ning sinh tong hop enzyme. Thanh
phan chinh ciia méi truong nudi cdy nam mbe A.
oryzae tao protease theo phwong phap bé mit la
cam gao. Tuy nhién, can cho thém 20 + 25% triu
vao modi truong dé tao do xOp va tao nén nhing
khoang tréng dé& khong khi luu théng bén trong
moi trudng mot cach dé dang (Nguyén Dirc Lugng
va ctv., 2004).

Gia tri pH ban ddu cta méi truong nudi cdy 1a
mdt trong nhitng nhéan t6 c6 anh huéng quan trong
dén kha ning sinh tong hop enzyme. Mdi loai vi
sinh vat khac nhau can c6 gia tri pH t6i uu riéng
cho hoat dong sinh tong hop enzyme dat hiéu qua
cao nhat. Két qua thong ké anh huong cua thanh
phan moi truong nudi cay va pH ban dau ddi véi su
thay doi hoat tinh tong protease va hoat tinh riéng
ctia protease dugc thé hién ¢ Bang 1.

Bang 1: Anh huéng ciia thanh phan va pH ban diu ciia méi trudong dén hoat tinh ciia protease

Thanh phin pH ban dau Hoat tinh protease Hoat tinh riéng
moi treong ciia moi troeong (TU/mL) (TU/mg protein)
Méi truone 1 3 0,560° 1,112¢
6i trudng 1: od
75% cam, 15% tréu, ‘5‘ g’Z;jde 11’ 125013
10% gelatine 6 (’) 758 ! (’)240 d
Mo trudne 2 3 0,404° 0,770°
i trudng 2: b ab
75% cam, 20% trau, 2 (? ’9601660f 01’817‘?96
7% gelatin 6 0,576" 0,931
Moi traone 3 3 0,964f 1,200¢
oi truong 3: ¢ .
70% cam, 25% trau, : ;)’19262g i’?ig;f
> gelatine 6 0.608" LO11

Cdc chir cdi khdc nhau trong cung mét cot biéu thi su khac biét ¢é ¥y nghia vé mat tho”'ng ké ¢ d¢ tin cdy 95%

Thanh phan méi trudng va pH ban dau ciia méi
treong 1én men ¢ anh hudng déng ké dén hiéu qua
thu nhan protease. Hoat tinh protease thu dwoc
turong mg véi 3 modi truong nudi cdy co sy khac
biét co y nghia vé mit thong ké & do tin cdy 95%,
trong d6 méi trudng nudi ciy st dung két hop 70%
cam va 25% triu véi sy hién dién cia 5% gelatine
cho hoat tinh enzyme trung binh cao nhat, dic biét
& pH ban dau cia moi truong 1a 5 (hoat tinh
protease tuwong ung thu dugc la 1,126 TU/mL).
Ngoai ra, pH méi truong ciing anh huong dén kha
nang sinh téng hop enzyme. Hoat tinh protease thu
duogc tuong ung voi qué trinh 1én men A. oryzae &
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moi truong c6 pH 3 va pH 6 khong co su khac biét
y nghia nhung khac biét so v6i mau trich tir moi
truong c6 pH 4 va 5 & do tin cay 95%. O diéu kién
pH moi truong nudi cdy 1a 5 ¢ hoat tinh enzyme
trung binh 14 cao nhat (0,969TU/mL) va pH 3 ¢6
hoat tinh enzyme trung binh thip nhat khi thay déi
thanh phin moi truong 1én men khac nhau. Thanh
phdn moi truong c6 chita 25% triu gitp ting kha
nang hoat dong cua ndm méc, tao thuan loi cho qua
trinh tdng hop enzyme nhiéu hon. Viéc bé sung co
chat cam tng 13 5% gelatin trong méi trudng da du
dé nam mdc sinh enzyme protease c6 hoat luc cao
nhit. Nhu vay, thanh phan méi truong thich hop
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cho ndm méc phat trién va tao enzyme c6 hoat luc
cao nhat la 70% cam : 25% trau : 5% gelatin.

Mic dil, qué trinh nudi cdy bang phuong phap
bé miat khong chiu anh huong 16n ciia pH moi
truong, tuy nhién, pH ban diu cua méi truong ciing
¢6 anh huong khong nho dén qua trinh phat trién
clia ndm méc va tao ra enzyme. Két qua tir Bang 1
va 2 cho thy hoat tinh enzyme tang khi pH moi
tredng ban dau co su thay d6i. Hoat tinh enzyme
tang khi tdng pH moi trudng tir 3 + 5 nhung khi pH
mdi trudng bang 6 thi hoat tinh enzyme lai giam
xudng. Theo Lé Xuan Phuong (2004), moi truong
thich hop cho su phat trién cua nim mdc 12 moi
truong acid yéu. Nhu vay, pH thich hop cho 4.
oryzae phat trién 1a pH 5.

Tuong ty nhu hoat tinh téng cua enzyme
protease, hoat tinh riéng cta protease tang khi co
sy thay d6i pH moi truong va thanh phan moi
truong. Hoat tinh riéng ctia enzyme ting dén giéi
han t6i da thi c6 xu huéng giam xudng, hoat tinh
enzyme tang tir pH 3 dén pH 5 va giam khi pH 6.
Thanh phin méi truong 70% cam: 25% triu :5%
gelatinecho enzyme c6 hoat tinh riéng cao (1,338
TU/mg) va ciing khac biét co6 y nghia ¢ df tin cay
95%. Pay chinh la thanh phan méi truong dwoc
chon lya, thich hgp cho ndm méc phat trién va sinh
tong hop enzyme c6 hoat luc khi két hop véi viéc
diéu chinh pH méi trudng ban dau 13 5.

3.2 Xc dinh tinh chit ciia ché phim
protease thu nhén

3.2.1 Anh heong ciia pH va nhiét @ lén hoat
tinh cua hé enzymeprotease

Enzyme sau khi dwoc sinh tong hop ¢ diéu kién

Hoat tinh (TU/mh

o Nhi

tdo (°C)

¢
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tdi wu trén s& duge loc va tinh sach so bd va duge
dung dé khao sat pH va nhiét do t8i wu. Dua vao
két qua ¢ Hinh 1 cho thdy ¢ mdi nhiét do va pH
khéac nhau enzyme thé hién hoat tinh xtc tac khac
nhau. O nhitng nhiét d¢ khac nhau hoat tinh
enzyme gitta cac nghiém thirc khac bi¢t c6 y nghia
& do tin cay 95% (sd liéu khong trinh bay). Nhiét
d6 45°C khac biét so vai nhiét do 35°C, 40°C, 50°C
va 55°C & do tin cdy 95% va cé hoat tinh enzyme
trung binh cao nhit (1,552 TU/mL). Hinh 1 con
cho thay khi gia ting nhiét d6 phan tng tir 35°C
dén 55°C, hoat tinh enzyme ting dan theo nhiét do.
Nhung khi nhiét d6 tang 1én dén 45°C thi hoat tinh
enzyme trung binh 1a cao nhat (1,552 TU/mL), khi
nhiét do tang cao hon nita thi hoat tinh enzyme
khong ting thém ma bat ddu c6 xu hudng giam
manh do xay ra hién tugng bién tinh nhiét cua
enzyme. O nhiét d6 45°C hoat tinh enzyme trung
binh 13 cao nhét (1,552 TU/mL) khéac biét c6 ¥
nghia ¢ d§ tin cay 95%. Nhu vay, nhiét d6 45°C
duogc xem la nhiét d6 t6i wu cua phan ing enzyme.

Twong ty d6i voi nhiét do, khi thay di pH thi
hoat tinh xdic tic cuia enzyme ciing thay ddi. pH
khac nhau hoat tinh enzyme gifta cac nghiém thirc
khéc biét c6 y nghia & do tin cay 95%. O pH 5,5
khac biét v nghia so vdoi pH 4; 4,5; 5; 6 va 6,5 ¢ d6
tin cdy 95% va cho hoat tinh enzyme trung binh
cao nhét (0,935 TU/mL) (sb liéu khong trinh bay).
Két qua thong ké (s6 liéu khong trinh bay) cho thay
hoat tinh xuc tac ciia protease cao nhat & pH 5,5
(0,935 TU/mL) khac biét c6 y nghia & dd tin cay
95% so v6i pH 6 va thip nhat & gia tri pH 4. Két
qua ¢ Hinh 1 cho thdy pH va nhiét d6 t&i wu la
45°C vapH5,5.

R? (adjusted for d.f.) = 90,429%
55

1
50 11/%
45 Y
E\'V\—/
40 5\\0” 'MX

=)

T 'a

IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII
4,0 4,5 5,0 5,5 6,0 6,5
pH

Hinh 1: Sy 4nh huwéng ciia pH va nhiét d¢ 1én hoat tinh citia enzyme protease

Trong do: X la nhiét do va Y la pH
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Co chét duge st dung 1a casein voi n6ng do tur
0,2 + 1,4%, phan ung thuy phan duoc tién hanh &
diéu kién nhiét do 45°C, pH 5,5. Dung dich sau khi
loc c6 chtra enzyme protease dugc dem xac dinh
hoat tinh theo phuong phap Kunitz. Pong hoc
enzyme dugc xac dinh thong qua viée xir 1y bang
chuong trinh SAS 9.1 va két qua protease thanh
pham c¢o Vmax = 1,2548umol/phit va Kn =
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0,3932% va dd thi phuong trinh Michaelis —
Menten duoc thé hién ¢ Hinh 2. Két qua cho thiy
hoat tinh enzyme cao nhit timg v6i ndng dd co chét
l1a 0,8% (0,910TU/mL) khac biét khong c6 y nghia
o do tin cay 95% so voi néng dd co chat 1a 1,0%.
Khi ting nong do co chit vuot qua gidi han téi uu
thi hoat tinh enzyme gan nhu khong ting.

3.2.2 Anh hudng cia nong d co chat lén hoat tinh enzyme protease

1,2

1,0
0,8
0,6

0,4

Tyrosine (umol/phut)

0,2

Vimax = 1,2548 pumol/phut
Km=0,3932%

0 02 04 06 08

1,0 1214

Néng d6 co chat casein (%)

Hinh 2: Anh huéng ciia ndng dd casein 1én hoat tinh protease theo phwong trinh Michaelis — Menten

3.3 Kha ning thuy phan cia protease trén
dung dich acid protein

Dua vao nhiing diéu kién t6i wu vé nhiét do va
pH, viéc khdo sat kha nang thuy phén cia protease
trén dung dich acid protein (da ca tra ngdm acid
acetic trong 24 gio) di dugc thuc hién. Dung dich
acid protein c6 pH dung dich 1a 3,2, nhiét d6 thay
phan dugc ¢ dinh & 45°C. Két qua danh gia anh
hudng cua thoi gian thity phan dén hiéu qua thuy
phan protein acid bang ché pham, protease thu
nhén dugc thé hién & Béng 2.

Duya vao két qua thong ké & Bang 2 cho thay
ham lugng protein hoa tan con lai sau qua trinh
thuy phan gitta cac nghiém thuc khac biét c6 y
nghia ¢ d¢ tin cdy 95%. Thoi gian thuy phan 50 va
60 phut khac biét so véi thoi gian thuy phan la 10,
20, 30 va 40 phat ¢ do tin cay 95% va c6 ham
lwong protein con lai trong dung dich 1a thap nhat
(0,082 mg/mL). Thoi gian dau (0 phit) do chua bd
sung enzyme, ham lugng protein trong dung dich
acid protein con cao (0,341 mg/mL). Sau 10 phut
thiy phan, ham luong protein bt diu giam manh
va tir 40 phut den 60 phut ham lugng protein giam
rit cham va gan nhu khong d6i. Diéu nay 1a do
enzyme da thuy phan dung dich acid protein tao ra

cac amino acid 1am cho ham lugng cac chat hoa tan
trong dung dich giam xuéng va thoi gian cang dai
thi amino acid tao ra cang nhiéu, ham luong
protein hoa tan gidm. Nhung tir 50 phut tré di ham
lwong protein hoa tan khong giam nita, c6 thé do
ham lugng protein trong dung dich khong con nita,
ham lugng protein do dugc lic nay chi 1a ham
lugng protein con lai cua enzyme sau khi thuy
phan va ciing c6 thé 1a do hoat tinh enzyme bét dau
giam va mét han nén khong thuy phan hét luong
protein con lai trong dung dich acid protein.

Bing 2: Ham luwgng protein con lai va luwgng
tyrosine sinh ra sau qua trinh thuy

phan
Thoi gian Ham lwong .
thuy phan protein Tyrl(;s1]111 ¢ ¢
(phiit) (mg/mL) (umol/phiit)
10 0,2754 0,698¢
20 0,189¢ 0,784¢
30 0,139° 0,912°
40 0,109 0,966°
50 0,082° 1,049*
60 0,089* 1,053*

Cac chir cai khac nhm{ trong c?mg mét cot biéu thi su
khac biét co y nghia vé mat thong ké o do tin cdy 95%
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Luong tyrosine sinh ra trong qué trinh thuy
phan giita cac nghiém thtrc cling cé su khac biét co
y nghia ¢ d0 tin cay 95%. Thoi gian thiy phan 50
va 60 phut khac biét so voi thoi gian thuy phén la
10, 20, 30 va 40 phat ¢ do tin cay 95% va c6 ham
lugng tyrosine sinh ra cao nhat trong qué trinh thuy
phan. Nhung thoi gian thuy phén 30 va 40 phut
khac bi¢t khong c6 y nghia. Thoi gian thuy phan 10
phiit c6 ham luong tyrosine thap nhat (0,698 pmol/
phiit). Bang 4 cho thiy khi thoi gian thuy phan
cang dai thi ham luong tyrosine sinh ra cang nhiéu,
lugng tyrosine sinh ra ty 1€ thuédn vai thoi gian thuy
phan. Khi tang thoi gian thuy phan tir 10 + 40 phut
lugng tyrosine tang 1én mot cach nhanh choéng, thoi
gian thuy phan tir 40 + 60 phut lugng tyrosine ciling
tang nhung chdm hon thoi gian dau. Do qué trinh
xir 1y nhiét trong moi trudng am, cac sgi collagen
bi co ngin lai. Co thé thay trong thi nghiém nay
ham lwgng tyrosine sinh ra cao nhit & 60 phat 1a
1,049 pmol/phut. Nhu véy, dé tiét kiém chi phi cho
qué trinh thuy phan thoi gian thich hgp 1a 50 phut.

4 KET LUAN

Qué trinh nudi cdy A. oryzae sinh tong hop
protease dat hoat tinh téng cao nhét thi diéu kién
mbi trudong bao gdm 70% cam : 25% trdu : 5%
gelatin b sung 1am co chat cam tng, bo sung 1
mL (trén 40 mL méi trudng) huyén phu bao tir A.
oryzae voi mat sb 5.10° cfu/mL, diéu kién pH moi
truong 1a 5, do am 60%, nhiét o 0 45°C trong thoi
gian 42 gio. Ché pham protease thé hién hoat tinh
cao nhét trong khoang pH dung dich dém 14 5 = 5.5
vO1 nhiét do 45°C. Ché phém protease cho hoat tinh
cao nhit ¢ néng dd casein la 0,8%; Vmx =
1,2548umol/phit va Ky = 0,3932%. Protease thé
hién kha nang thuy phan dung dich acid protein tdt
nhit & thoi gian 1a 50 phut voi 1 mL dung dich
enzyme va nhiét d§ thuy phan 1a 45°C.
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