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TU CHUNG Bacillus tequilensis ON1
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Tém tat. Tir mau blin thai cia ao nudi tom tai huyén Phong Dién, tinh Thita Thién Hué, chting toi da
phén 14p duoc chiung vi khuén phan giai casein. Dinh danh phén tir théng qua giai trinh ti 16S rRNA
va so sanh vdi co so dit liéu GenBank cho thdy ching phéan 1ap twong dong cao v6i vi khuan Bacillus
tequilensis va duoc dat tén la B. tequilensis ON1. Hoat tinh protease ngoai bao dat gid tri cao nhat 192,42
U-mL- sau 24 gio nuoi cdy. Dién di SDS-PAGE trén nén co chat cho thay protease ngoai bao chinh cuia
chting ONT1 c6 khéi lwgng phén tir khoang 130 kDa. Enzyme ngoai bao hoat dong t6i uu ¢ 50 °C va pH
8. Hoat tinh protease tang 1én khi ¢6 méat Ca?* va Mg, trong khi d6 Mn?* tic ché& hoat dong ctia protease.
Protease hoat dong va 6n dinh hon trong cdc dung moéi hitu co ky nudc.
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Abstract. A bacterial strain with casein hydrolytic activity was isolated from shrimp waste sludge from
a culture pond at Phong Dien, Thua Thien Hue. Molecular identification using 16S rRNA nucleotide
sequence shows a high similarity to Bacillus tequilensis on the NCBI database. Hence, the isolate was
named B. fequilensis ON1. Extracellular protease activity value is 192,42 U-mL-! after 24 h culture.
Zymogram SDS-PAGE electrophoresis shows that the major extracellular protease has a molecular
weight of 130 kDa. The enzyme exhibits maximal activity at 50 °C and pH 8. Protease activity increases
in the presence of Ca?* and Mg? ions, while Mn?* inhibits protease activity. The protease activity was
more active and stable in hydrophobic organic solvents.
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1 Mo dau

Trong qua trinh nuoi tom, cadc ho nuodi tom
thuong st dung cac loai thitc dn cong nghiép chira
ham luong protein cao d€ giup tom sinh trudng.
Luong thitc an thira khong dugc tom st dung hét,
cung v6i phan tom va xac tao chét tich tu nhiéu, da
dan dén lwong bun tich luy trong ao khé 1én sau
mdi vu nudi tdm. Thong thuong, mot luong 1on
bun nudi trong thuy san dwgc xa va bom ra tit cong
day ao. Bun chita nhiéu protein, amoniac, nitrit,
nitrat, cacbon hitu co, phdt phat, chat ran lo ltng
va nhu cau oxy hoéa hoc (COD) [1]. Hoat dong xa
thai nguon nudc trong ao va bom bun day ao trong
nuoi tom thdm canh va ban thAm canh ra kénh rach
tw nhién ma chwa duoc xi ly sé lam cho hé théng
kénh rach bi boi léng, mdi treeong nudc ty nhién bi
6 nhiém nghiém trong. Néu viéc xa thai dién ra lién
tuc, khong c6 thoi gian gidn doan d€ moi truong
phuc hoéi thi mun ba hitu co sé tich lay lam moi
treong nudc tré nén pha dudng, nghé nudi tom
tham canh va ban tham canh sé lai cang chiu rti ro
nhiéu hon ntta. Vi vay, bun thai phai duoc xt ly
mot cdch hiéu qua d€ khong lam 6 nhiém nudc
mat, nwdc ngam va cac van dé moi truong khac [2,
3].

Phuong phap sinh hoc st dung protease dé
xtt ly bun thai da duwgc xem la mét phwong phap
xtr ly hiéu qua d6i véi protein du thira trong nude
thai chan nudi bo stra, bun hoat tinh, nwéc thai 16
mo va bun thai [4]. Protease dung d€ chi m¢t nhém
enzyme quan trong cé tac dung thuy phan hoac
phan hay cac phan tr protein va tham gia vao
nhiéu con dwong sinh hda khac nhau trong t€ bao
song. D6i voi vi sinh vat, protease can thiét cho
nhiéu chtrc nang cua t€ bao vi chung rat hitu ich
trong qua trinh tiéu hoéa nho kha nang pha vé cac
lién két peptit trong protein cua thirc an va giai
phoéng cac axit amin can thiét cho co thé [5]. Vi sinh

vat trong bun thai véi diéu kién song khac nghiét
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c6 tiém nang tao ra protease va cac enzyme thuy
phén khac c6 hoat tinh cao. St dung protease dé
phan huy protein s& 1a mot nd lwec 16n dé giam thiéu
6 nhiém hitu co trong bun thai. Trong nghién ctu
nay, chiing t6i tién hanh phan lap chung vi khuan
c6 kha nang san xudt protease manh tit bun thai ao
nudi tom va xac dinh mot s6 ddc diém cua enzyme

nay.

2 Phuwong phap

21 Vatliéu

Bun thai dwgc 1dy tir ao nuoi tom tai huyén
Phong Dién, tinh Thira Thién Hué.

2.2 Phan lap cac ching c6 hoat tinh protease

Cho 1 mL bun thai cho vao dng nghiém chtra
9 mL nudc cdt v trung, khudy manh trén mdy
khudy (vortex) va pha loang tiép dén ti 1¢ 10 hoac
10-5. Hat Ian lwot 100 uL mau da pha loang nho 1én
bé mat dia Petri chita moi treong casein agar (1%
casein va 2% agar), dung que trai phan phéi dich
mau déu khap mit thach. Dia méi truong da trai
mau dugc t & 30 °C trong 72 gio. Cac khuan lac co
vong phan giai casein dwgc lua chon va thuan

chting trén moéi treong LB.

2.3 Dinh danh phan tt

DNA cua chiung vi khuan dwgc tach chiét
theo phuwong phap ctia Sambrook va cs. [6]. Sinh
khéi t& bao duoc thu hoi bang ly tdm trong nam
phut ¢ 14.000 vong/phut va 4 °C. Sau d¢, rra lai
bang nudc cat vo trung d€ loai bo hoan toan moi
treong nuodi cdy va tai huyén phu trong 500 pL
dém CTAB (100 mM Tris-HCI, pH 8, 1,4 M NaCl;
20 mM EDTA, 2% CTAB, 0,2%
B-mercaptoethanol). Hon hop sau d6 duwoc t 6 65
°C trong 30 phut. Dich chiét té bao chita DNA tong
s0 dugc ly tam trong nam phut ¢ 14.000 vong/phut
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va 4 °C. DNA tong s6 duoc tach chiét va tinh ché&
véi 500 uL hdén hop phenol/chloroform/
isopropanol (ty 1& 25:24:1), tron déu bang vortex va
phan tach bang ly tdam lanh véi tSc d6 14.000
vong/phut trong 10 phut ¢ 4 °C. Khoang 400 uL
pha trén duoc chuyén sang 6ng 1,5 mL méi. DNA
tong s6 duoc két taa voi hai Tan thé tich ethanol
tinh khiét, rira két tua bang ethanol 70% va hoa tan
trong 50 pL nudc cdt vo trung. Dién di kiém tra
DNA tong s0 trén gel agarose 0,8% & 80 V trong 55
phut. Gel duoc quan sat dwdi den tir ngoai (UV

transilluminator, Wealtec).

Sau khi kiém tra chdt luong bang dién di
trén gel agarose 0,8%, ching t6i sit dung DNA téng
s6 1am khuén mau cho phan ting PCR khuéch dai
trinh te 16S rRNA bang cip primer 27F (5-
AGAGTTTGATCCTGGCTCAG-3") va 1492R (5'
GGTTACCTTGTTACGACTT-3’). Thanh phan
PCR bao géom 6 pL 2x GoTaq Green master mix
(Promega, M), 10 pmol mdi primer, 50 ng
genomic DNA va nudc cat vira du 12 pL. Sau khi
duoc bién tinh ¢ 95 °C trong 5 phut, chung toi tién
hanh chu trinh nhiét PCR bao gom cac budc: bién
tinh & 95 °C trong mot phut, bat cdp & 55 °C trong
mot phut, kéo dai 0 72°C trong 1 phut 30 giay, lap
lai 30 chu ky. Sau d6, phan tng PCR duoc tién
hanh ¢ 72 °C trong 10 phut. San phdm PCR duoc
kiém tra bang dién di agarose gel 0,8%.

San phdm PCR duwgc gui dén cong ty
Firstbase (Malaysia) d€ tinh ché va giai trinh tu
nucleotide bang phuwong phap Sanger. Trinh tu
nucleotide dwoc so sanh do6i chiéu véi dir liéu trén
GenBank. Cay phat sinh loai dwgc xay dung st
dung phan mém MEGA X, st dung phuong phap
Maximum Likehihood [7].

24  Xac dinh hoat d¢ protease

Hoat d6 protease cua chung vi khuan duoc
xac dinh bang phuong phép Sigma véi co chat
casein [8]. Mot don vi hoat d6 cua protease duoc

dinh nghia la lvong enzyme thuty phan casein giai
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phong ra moét lwong amino acid twong duong 1
pumol (181 mg) tyrosine trong mot phat 6 pH 7,5 va
37 °C.

N&m mili lit co chat casein 0,65% dwoc u
trong bé t nhiét & 37 °C. Sau ndm phut, b6 sung 1
mL enzyme va phan tng duoc dimg lai sau 10
phtit bang cach b sung 5 mL tricloacetic acid 5%.
Protein duwoc két tta trong 30 phuat. Hon hop sau
do dwoc dem di ly tam trong 10 phut ¢ 6000
vong/phut va 4 °C. Hai mili lit dich ly tdm duoc
tron véi 5 mL dung dich Na2COs 0,5 M cling véi 1
mL thudc the folin 1 M. B hdp thu quang duoc do
0 budc séng 660 nm. Dwa vao duong chuan

tyrosine d¢€ tinh hoat d6 enzyme.

umol Tyrosine x 11

Unit/mL enzyme =
10x2x1

trong d6 11 1a tdng thé tich hon hop phan tng
enzyme (mL); 10 la thoi gian phan tng (phut); 1 la
thé tich enzyme dung cho phan ting (mL); 2 la thé
tich dung d€ do cuong dd quang sau phan tng véi
thudc thtr folin (mL)

2.5 Xac dinh duwong cong sinh truong

Chung vi khudn dugc nudi cdy trén moi
truong LB 1dng & nhiét d6 phong, tdc d6 lac 180
vong/phtt, sau mdi bon gio tién hanh do mat do
quang (OD) 6 600 nm dé xac dinh duwong cong sinh

trudng.
2.6  San xuit protease ngoai bao

Chung vi khuan dwgc nu6i cdy trong moi
truong LB. Sau 16 gio nudi cdy, huyén phu t€ bao
(1%, v/v) duoc chuyén sang moi truong san xudt
protease (1% casein, 0,2% (NH4)2504, 0,1% K2HPOs,
0,1% MgSO+7H20, 0,05% NaCl, pH 7,4) trong 32
gid 6 tdc dd lac 180 vong/phut. Protease ngoai bao
dugc thu sau mdi bon gio bang cach ly tam & toc
d0 10.000 vong/phut trong 15 phut ¢ 4 °C [9]. Hoat
dd enzyme dugc xac dinh bang phuong phap da

mo ta & trén.
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2.7 Dién di SDS - PAGE va dién di co chat

bién di trén gel sodium dodecyl sulfat-
polyacrylamide (SDS-PAGE) dwoc thiec hién theo
phuong phap ctia Wang va cs. Muoi ldam micro lit
dich nuodi cdy sau khi ly tdm duwoc trdn voi 2 x
loading dye buffer. Hon hop sau d6 duoc dién di
trén gel SDS-PAGE véi stacking gel 5% va
separating polyacrylamide gel 12%. Gel duoc
nhudm béng Coomassie Brilliant Blue R-250 va rira
trong dung dich acetate methanol. Zymogram
duoc thuc hién bang cach stt dung gel separating
polyacrylamide 12% c6 b6 sung 0,8 mg/mL co chat
casein. Buong dién di dwgc dat trong tu lanh 6 4 °C
trong sudt qua trinh dién di. Sau khi dién di, gel
duoc rira hai lan bang Triton X-100 2,5% (v/v) trong
30 phut ¢ nhiét d6 phong d€loai bé SDS; rira ba Ian
bang nudc cdt va u trong dém phan tng (50
mmol/L Tris — HCI pH 8,3, 50 mmol/L CaClz) 6 37
°C trong hai gio. Nhudm va rira gel giéng nhw SDS-
PAGE. Sy xudt hién cia mot vung sang rd rang
trén nén xanh den cta gel cho thay cé sw xudt hién

cta hoat tinh protease [9].

2.8  Anh hwéng ctia nhiét d6 va pH dén hoat
tinh protease

Anh huéng ctia nhiét d6 dén hoat tinh ctia
protease duoc xac dinh bang cach u protease véi co
chat casein 0,65% & cac nhiét 3o khac nhau, ttr 20
dén 70 °C trong 10 phut. Xac dinh hoat tinh cta
protease tai cac nhiét d¢ trén. Thi nghiém dwoc
thuc hién nham tim ra nhiét d6 t8i wu cho hoat

dong ctia enzyme protease.

Thi nghiém xac dinh anh huong cua pH dén
hoat tinh ctia enzyme dwgc tién hanh véi nhiét do
thich hop chon ra tit thi nghiém truwdc. Dich
enzyme thd dwoc tt véi dém phan ting c¢6 pH tir 2
dén 12 (bao gom dém glycine HCl (pH 2-3),
sodium acetate (pH 4-5), dém sodium phophate
(pH 6-8) va glycine-NaOH (pH 9-12)). Hoat tinh
protease duwgc xac dinh theo phwong phap mé ta ¢

trén.
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2.9 Anh hwéng ctia ion kim loai va chat c

ch€ dén hoat tinh protease

Anh huwong cta cac ion kim loai d8i véi
protease duwoc kiém tra bang cach tt hdn hop phan
tng bao gom dich enzyme, co chit casein v6i mudi
cta cac kim loai: Cu?, Ca, Mg?, Co?, Zn%, Fe?,
Mn?* va K* ¢ nong d6 1 mM véi pH va nhiét d6 da
dwoc xac dinh ¢ trén trong mot gio. Mau déi chiing

khong bd sung ion kim loai.

Anh huong ctia cac chét tic ché enzyme khac
nhau ddi véi hoat ddng cta protease da dugc kiém
tra bang cach st dung ethylene diamine tetraacetic
acid (EDTA) va 3-mercaptoethanol. Protease duoc
U truede & 25 °C trong mot gio véi mdi tdc nhan o
noéng do cudi cung la 1 mM. D6i chiing da duoc u

trudc ma khong cé chat e ché.

2,10 Anh huéng cia dung méi hiru co dén hoat
tinh protease

Hoat tinh ctia protease dugc xac dinh béng
phuong phap mo ta ¢ trén khi c6 mat 30% dung
moéi httu co (v/v) 6 nhiét d6 va pH tdi uu.
Methanol, ethanol, isopropanol, acetone va hexane
duoc st dung lam dung mai hiru co trong hén hop
phan tng. Hoat dong protease & mau khong chira

dung méi duoc sit dung lam d6i ching.

211 Xt ly s6 liéu
Cac thi nghiém duwoc 13p lai ba Jan va tinh

gia trj trung binh. Xt ly s6 liéu bang phan mém
Excel 2010.

3  Két qua va thao luan

3.1 Phan lap va dinh danh chung Bacillus
tequilensis ON1

Tt cAc mau bun thai nuoi tdm, ching toi da
phan lap chiung vi khuan ON1 va tao vong phan
giai 16n nhat trén moi treong casein agar. Day 1a

mot chuing c6 kha ndng san xuét protease tot (Hinh
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1A). Chung vi khuan sau d6 duoc nudi trén moi
treong san xuat protease; hoat tinh enzyme duoc
kiém tra trén dia thach. Hoat tinh protease cta
chiang ON1 rat manh véi duong kinh vong phan
giai casein trén dia thach la 35,67 + 2,9 mm (Hinh
1B).

Chuang vi khuan nay ¢6 cac dac diém hinh
thai, sinh héa va sinh ly nhw Gram duwong, catalase
duong tinh, ¢6 kha nang di dong va c6 hinh que.
Gen 16S rRNA cua chung ON1 dwgc khuéch dai,
giai trinh tw va sau d6 dwgc so sanh véi cac chung
vi khuan khac béng phan tich BLAST trong co s&
d@ liéu NCBI. Két qua cho thay trinh tu ctia ching
ONI1 tuong dong 100% véi chung B. tequilensis JLS
12. Vi vay, chung nay dugc dat tén la B. tequilensis
ONI1. Cay phat sinh loai ctia chiung B. tequilensis
ON1 dwgc trinh bay trén Hinh 2. Trinh tg
nucleotide 165 rRNA da duoc guii 1én ngan hang
gen (GenBank) v4i ma s& MZ396456.

Hinh 1. Vong phan giai casein cta chiung B. tequilensis
ON1

72 | Bacillus tequilensis JLS12
Bacillus tequilensis ON1

100 | Bacillus velezensis LZH-Aa3

Bacillus subtilis strain K24

Bacillus subtilis 167

Bacillus subtilis MN227490.1

‘ Bacillus megaterium LA6

100
‘ Bacillus gingshengii LOTD17

Bacillus aryabhattai IGND-13

‘ Bacillus paranthracis NWPZ-61

100 U Bacillus cereus LXJ73

72 ! Bacillus cereus SKC-17

e
0.0050

Hinh 2. Cay phat sinh loai cta chtung B tequilensis ON1
va mot s6 chung Bacillus khéc trén GeBank. Cay ¢6 mtic
do twong dong likelihood cao nhat dugc lwa chon. Cac
chir s8 bi€u dién phan tram ctia cdy phat sinh c6 lién
quan dén nhém phan loai tiép theo

DOI: 10.26459/hueunijns.v131i1A.6410

3.2 Anh huéng ctia thoi gian nudi cdy dén kha
nang sinh protease

Giai doan thich nghi ctia chung ONT1 la 0-8
gio. Lucnay, protease it dwoc san suat; tir 8 gio dén
20 gio vi khuan & pha log phat trién sinh khoi t€
bao nhanh. Giai doan tir 20 dén 32 gio thudc pha
can bang va pha suy vong. Kha ning san xuat
protease cia chung ON1 tuwong dong v6i mat do t€
bao. O giai doan thich nghi, hoat d0 protease thu
duoc thap; khi mat do t&€ bao tang dan, hoat do
protease ting theo dén pha can bang thi dat cuc dai
(192,42 U/mL) sau 24 gio va sau d6 giam dan. Két
qua nay twong dong vdi cac két qua nghién ctu
trwedc: chung B. stearothermophilus va B. mojavensis
c6 hoat tinh manh nhét sau 24 gio nudi cay san xuéat
enzyme [10]. Tuy nhién, mot s6 chiung Bacillus khac
nhuw B. subtilis c6 muirc san xudt protease cao sau 36
gio nudi cdy [11] va chung B. tequilensis ZMS-2 san
xudt protease manh nhat sau 72 gio nudi cdy [12].
Sw khac biét vé ngudn mau phan lap c6 thé la
nguyén nhan dan dén sy khac biét vé thoi gian san

xudt enzyme cua cac chung Bacillus khac nhau.

2 250
2008
15 1 !
£ &
= -
2 4 b
w0 -
o L 100 8
o H
0.5 | =
[ 50§
Lo
0 0
4 8 12 16 20 24 28 32
Thei gian (gio)

—o—Mat d0 té bao —8— Hoat tinh protease

Hinh 3. Anh hudng cta thoi gian nudi cdy dén kha
nang sinh protease ctia chung B tequilensis ON1. S6 liéu
duoc biéu dién bang gia trj trung binh ctia ba Ian lap lai

va duge xtr ly v6i sai s6 chuén.

3.3 Dién di SDS-PAGE va zymogram

Khéi luong phan tit cua protease da dwoc
xac dinh béng dién di SDS-PAGE va dién di co
chét. Protease tir chiing ON1 ¢6 khdi luong phan
tir khoang 130 kDa (Hinh 4). Dién di hoat tinh
protease cho thdy mot vung sang rd rang xuat hién

tai vi tri twong tng trong gel.
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—130 kDa

t 4

Hinh 4. Hinh anh dién di SDS - PAGE va zymogram
clia enzyme protease tit B. tequilenisis ON1. M.
PageRuler™ Prestained Protein (Thermo Scientific), 1-
2: Protease dién di trén gel sodium dodecyl sulfat-
polyacrylamide, 3—4: Zymogram ctia protease.

34 Anh huéng ctia nhiét d6 va pH dén hoat
tinh protease

Mbi enzyme chi hoat dong manh ¢ mot
khoang nhiét d6 va pH thich hop; tai d6, phan tng
xay ra nhanh nhat. Két qua khao sat mic d6 anh
huong cua nhiét d6 va pH dén hoat tinh cua
protease san xudt tix B. tequilensis ON1 dugc trinh
bay ¢ Hinh 5 va Hinh 6.

120

=

o

o
!

(o]
o
!

Hoat tinh twong déi (%)
N 2]
o o

N
o
!

20 30 40 50 60 70
Nhiét dé (°C)
Hinh 5. Anh hudng cta nhiét d6 dén hoat tinh protease
ngoai bao. S6 liéu duoc biéu dién bang gia tri trung
binh ctia ba Ian 14p lai va duoc xt 1y véi sai s6 chuan.

Nhiét do la moét trong nhitng yéu td quan
trong anh hudng dén hoat dong ctia enzyme. Nhiét
do cang tang, hoat luc ciia enzyme ciing tang theo,
nhung dén mot mic nhiét do gidi han thi hoat lwc

L o oy .
enzyme lai giam xudng. Diéu nay dwgc minh
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chting kha r6 rang ¢ Hinh 5: hoat tinh enzyme ctia
chiing ON1 dat mutic cao nhét ¢ 50 °C. Khi ting
nhiét d6 1én 60 va 70 °C, hoat tinh enzyme giam
dan chi con 74,04% so véi hoat tinh & 50 °C.

120

=

o

o
!

[e]
o
!

Hoat tinh twong ddi(%)
H (o))
o o

N
o
!

2 3 4 5 6 7 8
pH

9 10 11 12

Hinh 6. Anh hudng cua pH dén hoat tinh protease
ngoai bao. S6 liéu duoc biéu dién bang gia tri trung
binh ctia ba Ian 14p lai va duoc xt 1y véi sai s6 chuan.

Ngoai anh hwéng cta nhiét d, enzyme
ciing rat nhay cam véi su thay do6i pH ctia moi
truong. Hoat tinh protease thay d6i theo cac gia tri
pH da khao sét va hoat tinh cao nhét dat duoc &
pH 8 (Hinh 6). Trong diéu kién khao sat, khi pH
cua mdi treong tang tir 5 dén 7, hoat tinh protease
c6 xu hudng tang dan véi hoat tinh tong déi tang
tr 40,34 dén 94,48% so vdi hoat tinh enzyme ¢ pH
8. O khoang pH cao hon pH ti wu, hoat tinh
enzyme giam rat dang ké. Hoat tinh twong d6i chi
con 76,17% & pH 9 va 13,94% o pH 11 so véi hoat
tinh cta protease 0 pH t6i wu. Protease tir chung B.
flexus APCMST va Bacillus sp. APCMST-RS7 cling
thé hién hoat tinh manh nhat & pH 8 va 50 °C [13].

35 Anh huéng caa ion kim loai dén hoat tinh
protease

Sw ¢6 mdt cuia ion kim loai anh hwong dén
enzyme theo nhiéu co ché khac nhau. Kim loai ¢6
thé lam tdng hay giam kha nidng xdc tac cua
enzyme. Néu khong tham gia vao viéc hinh thanh
cau truc cua enzyme thi ion kim loai anh hudng
dén hoat tinh enzyme & mttc d0 gitt vitng cdu hinh

khong gian, hay lam tang t6c do phan tng thong
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qua viéc tao phutc véi co chat hodc tham gia lam
cau ndi két hop co chat véi trung tdm hoat dong

ctia enzyme [14].

Mg? va Ca? kich hoat hoat dong cua
protease lén dén 113,86 va 109,38%, con Mn?* lai trc
ché manh, lam cho hoat d6 twong d6i giam xudng
con 35,36% (Hinh 7). Khi c6 mat ctia cac ion kim
loai Zn*, Cu?, Fe, Co?" va K*, protease van gitta
duoc hoat tinh lan luot 1a 84,13, 93,99, 89,9, 98,22
va 99,3% so véi mau ddi chitng. Néi chung, su cd
mat caa Ca?* va Mg? thuong thuc ddy hoat dong
cua enzyme. Co thé sy thay ddi cau tric da lam cho
emzyme c6 hoat tinh xtic tdc manh hon. Tuy nhién,
cac ion kim loai ¢6 anh hwong khac nhau dén hoat
dong ctia cac loai protease khac nhau. Hoat tinh
protase tit B. mojavensis SA va B. licheniformis A10
tang lén khi ¢ mat ctia Mg?, Ca va Mn?* [15, 16].
Hoat dong cta protease ttt B. circulans DZ100 tang
lén khi c¢6 mat caa Zn?, Mn?* va Cu?. Nguoc lai,
hoat tinh cua B. subtilis HQS-3 protease lai giam khi

¢ mat Zn?* va Cu? [17, 18].
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Hinh 7. Anh hudéng cta ion kim loai dén hoat tinh
protease. S3 liéu duwoc bidu dién bang gia tri trung binh
ctia ba Ian lap lai va dwgc xtt ly véi sai s& chuén.

Protease B. tequilensis ON1 hoat dong tdi uu
0 pH 8. Bén canh d6, hoat d6 tuong d6i cua
protease tang lén (108,42%) khi c6 médt EDTA, mot
chdt Gc ché€ d6i voi  metalloprotease.
B-Mercaptoethanol, mot chét tec ché d6i véi nhdm
cysteine protease, khong anh hudng 16n dén hoat

d6 tuwong doi cua enzyme (93,23%). Diéu nay cho

DOI: 10.26459/hueunijns.v131i1A.6410

thdy protease B. tequilensis ON1 thudc nhém
alkaline protease [19, 20].

3.6  Anh huéng ctia dung méi hitu co dén hoat
tinh protease

Protease c6 hoat tinh ting lén 112,15 va
105,17% v6i 30% (v/v) dung moi acetone va
hexane. Con cac dung mo6i nhu methanol, ethanol
va isopropanol lam giam hoat tinh protease xudng
con Tan luot 1a 83,79, 81,74 va 73,38% (Hinh 8). Anh
hudng cua dung moéi hitu co dén hoat dong cua
protease thay d6i tuy theo cic loai protease va
dung moéi. Thong thwong, protease hoat dong va
on dinh hon trong cac dung mdi ky nuée. Hoat tinh
enzyme cua protease ttt B. pumilus 115b va 146 tang
1én khi c¢6 mét cac dung mdi ky nwdc nhu hexane,

1-decanol, isooctane va n-dodecane (25%, v/v) [21].
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Hinh 8. Anh hudng ctia dung méi hitu co dén hoat tinh
protease. SO liéu dugc biéu dién béng gia tri trung binh
cua ba Ian lap lai va dwoc xt ly vdi sai s6 chudn.

4  Kétluan

Da phén 1ap duoc chung B. tequilensis ON1
c6 kha nang san xudt protease manh tir bun thai ao
nuoi tom tai Thira Thién Hué. Protease ctia ching
ONI1 c6 khéi luong phan tit 130 kDa. Enzyme nay
hoat dong t6i wu & 50 °C va pH 8. Hoat tinh
protease tang lén khi ¢ mat ion Ca* va Mg?, con
Mn?* tzc ch€ hoat dong ctia protease. Khi c6 mat cac
ion kim loai Zn?, Cu?, Fe, Co* va K, protease
van duy tri dwoc hoat tinh trén 80%. Hoat tinh
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protease tang 1én khi cé mdt acetone va hexan.
Protease cua B. tequilensis ON1 hoat dong 6n dinh
trong moi treong c6 nhiéu ion kim loai va cac dung
moi hitu co va cé tiém nang duoc sit dung dé xir ly

bun thai ao nudi tém.
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