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TOM TAT

Trong nghién ctu nay, bé swu tap gdbm 180 chiing vi khuan Bacillus spp. phan lap tir twong 6t, da ¢ bo, long
non lon, si¥a 1&n men, nwédc thai & nha may siva, dat & cac vung khac nhau dugc s dung dé& sang loc ching vi
khuan c6 kha n&ng sinh téng hop protease chiu nhiét. Két qua cho thdy 124 ching Bacillus spp. c¢é kha nang sinh
protease ngoai bao, trong d6 hai ching vi khudn NT1.8 va NT 3.9.3 phan lap tlr nwéc thai nha may sia sinh
protease c6 hoat tinh cao nhét dat 1an lwot 14 423 U/l va 274.7 U/l. Banh gia kha nang chiu nhiét cha protease ti
chiing NT1.8 va NT3.9.3 cho thdy enzyme thu nhan tir chiing NT1.8 gitr dwgc 80% hoat dd khi G & 50°C trong vong
2 gi& va gilr duwoc 78% hoat d6 khi G & 55°C trong 30 phut. Trong khi d6, protease thu nhan t» chiing NT3.9.3 hoat
tinh gidm manh khi x& ly enzyme & nhiét do 50°C va 55°C. Két qua so sanh trinh tw doan gen ma héa 16S rRNA cho
thdy chiing NT1.8 la Bacillus amyloliquefaciens NT1.8.

Tu khéa: Bacillus spp., protease chiu nhiét, dinh tén, bé&n nhiét.

Selection, Identification of Bacillus spp. Producing Protease,
and Determination of Enzyme Thermostability

ABSTRACT

In this study, 180 Bacillus strains isolated from Chilli sources, cow rumens, pig small intestine, fermented milk,
dairy industry effluent, soil have been used to determine protease activity. The data indicated that there were totally
124 strains producing extracellular protease, in which proteases from NT1.8 and NT3.9.3 isolated from dairy industry
effluent were highest activity 423U/ and 274.7U/l, respectively. The evalutation of thermal stability showed that
protease produced by NT 1.8 remained 80% after 2 hours incubation of enzyme at 50°C and remained 78% after
enzyme incubation at 55°C for 30 min. Meanwhile, the activity of protease from strain NT 3.9.3 reduced dramatically
after pre-treatment at 50 and 55°C. Strain NT1.8 was identified to be Bacillus amyloliquefaciens NT1.8 based on the
comparison of sequence encoding for 16rRNA gene.

Keywords: Bacillus spp., thermostable protease, identification, thermostability.

y v N 2004). Enzyme nay dugc tng dung rong rai
1. DAT VAN DE - Hnzyme nay duge fing dung xong r
: trong cong nghiép thyc pham, thic an gia stc,

Trong nhiing nim gin day, viéc nghién ctiu,
san xuit enzyme chiu nhiét da thu hut duge su
quan tAm 16n cta cac nha khoa hoc (Manachini
& Fortina., 1998; Zakaria et al, 2013). Trong
d6, protease 1a mot trong ba nhom enzyme céng
nghiép quan trong, chiém 60 - 65% tong lugng
enzyme trén toan thé giéi (Al Shehri et al,
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thudc da, y hoc, my phdm va xi i mbi trudng.
Trong khoang 3.000 loai enzyme protease da
dugc nghién ctiu, phan 16n déu thugc nhém
trung tinh va hoat ddng & nhiét do thuong
(Genckel et al., 2006). Nhiing enzyme nay chi
hoat dong tot trong mot khoang nhiét do rat han
ché&, do vay ching van chua la ngudn enzyme ly



tudng cho san xuat cong nghiép. Chinh vi 1é do,
tim kiém nhiing enzyme protease c6 kha niang
chiu nhiét méi 12 xu huéng chung dang dugc
quan tam trén thé giéi va é Viet Nam.

Vi sinh vat ¢6 nhiéu déc diém uu viét hon so
vé6i sinh vat khac nhu kha nang sinh san nhanh,
vong d6i ngin, vi thé thich hgp cho viéc nghién
ctiu san xuét cac san pham thi cap néi chung va
enzyme noéi riéng. Trong sd cac vi sinh vat c6
kha nahg sinh enzyme chiu nhiét ngoai bao thi
vi khudn thugc chi Bacillus da va dang dugc
nghién ctiu nhiéu hon do ching c6 thé st dung
duge da dang ngudn co chit dé tang sinh khéi
va c6 kha ning sinh nhiéu loai enzyme chiu
nhiét khac nhau (Zakaria et al, 2013). Tuy
nhién, nghién ctu vé chung vi khuin Bacillus
spp. an toan trong thuc phdm c6 kha ning sinh
protease chiu nhiét dén nay van con han ché.
Muc tiéu ctia nghién ctu nay 1a tuyén chon dugc
chung Bacillus an toan, c6 kha nang sinh téng
hgp enzyme protease chiu nhiét, dinh hudng
ting dung vao viéc thiy phan mot so loai thuc
phédm giau dam.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu

180 chung vi khuén Bacillus spp. dugc phan
lap tit tuong 6t, da cd bo, long non lgn, siia 1én
men, nudc thai 6 nha may siia, dat & cac ving
khac nhau da dinh danh sé bd (theo hinh thai,
dac tinh sinh ly, sinh héa) dudc st dung dé
tuyén chon ching c6 kha nang sinh enzyme
protease chiu nhiét.

2.2. Phuong phap nghién citu

2.2.1. Xac dinh kha ndng sinh protease
ngoai bao

Kha ning sinh enzyme protease ngoai bao cua
cac chung Bacillus dugc xac dinh theo phuong phap
duc 16 thach (Ponnuswamy et al, 2013). Phuong
phap dudc tom tit nhu sau: Moi truosng CAP bo
sung 0,0015% Bromocresol xanh (BCG) dugc
hé&p khi trung 6 121°C, trong 15 phut sau d6 d6
ra dia, dgi thach kho roi tién hanh duc 16 thach
¢6 duong kinh 3 mm. Dich nuéi cdy da dudc ly

Nguy&n Hoang Anh, Nguyén Van Giang

tam tach phan sinh khoi t&€ bao (dich enzyme tho)
duge nho 100 pl vao 16 trén dia thach. Sau d6 dua
dia thach da nhé dich vao ta lanh 1 - 2 gio dé
enzyme khuéch tan vao dia thach va quan sat
vong thuy phan xung quanh 16 thach. Kha niang
phan giai casein thé hién & viing mau sang xung
quanh 16 thach, viing khéng bi thiy phan c6 mau
xanh. Tién hanh do dudng kinh vong phan giai (D)
trit di dudng kinh 16 thach (d) &€ xac dinh dinh
tinh hoat do protease.

2.2.2, Xac dinh hoat dj protease cua chiing
vi khuan Bacillus trong méi truong 1ong

Hoat do protease cua cac chung Bacillus
duge xac dinh bang phuong phap Sigma dua
trén nguyén tic: Protease thuy phan casein
trong méi trudng kiém tao san pham 1a cac doan
peptide ngin va moét s6 amino acid hoa tan
trong tricloacetic acid (TCA). Cac peptide va san
pham tao thanh c6 chiia tyrosin, tryptophan khi
cho tac dung véi thudc thi folin tao dung dich cé
mau. Cuong dd mau ti 1& thuan véi nong do chat
dem phan tng, cudng d6 mau dudc ghi nhan
bing gia tri mat d6 quang OD & A = 660 nm. Xac
dinh lugng tyrosin va tryptophan hoa tan bdi
thudc thi folin. Mot don vi hoat do cta protease
dugc dinh nghia 14 lugng enzyme thuy phan
casein giai phéng ra mot lugng amino acid
tuong duong 1,0 mmol tyrosine trong vong 1
phit, & pH 7,5, nhiét do 37°C.

Cach tién hanh: 5 ml co chat casein 0,65%
duge dua vao 6ng fancol 15 ml, U trong bé én
nhiét 37°C. Sau 5 phit, 1 ml enzyme dudc bd
sung va phan tng dudc ding lai sau 10 phit
bang cach thém vao 5 ml tricloacetic acid 5%.
Protein dugc két tua trong 30 phit. Sau d6 hén
hop phan tng dugc 1ay dem di ly tam 6.000
vong/phuat trong vong 10 phut, 4°C. 2 ml dich
sau ly tdm duge tron véi 5 ml Na,CO,; 0,56 M
cung v6i 1,0 ml thuée thi folin 1 M va u & 37°C
trong vong 30 phiit. Do hdp thu quang dudge do
bing may quang phd tai budc séng 660 nm. Dua
vao duong chuén tyrosin dé tinh toan két qua.

Cong thic tinh hoat 0 enzyme:

T*11
———x1.000

Hoat d6 enzyme =

Trong doé:
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Tuyén chon, dinh danh vi khuan Bacillus sinh enzyme protease va xac dinh déc tinh chju nhiét ciia enzyme

Hoat d6 enzyme tinh bang U/l

T: s6 UM Tyrosine tuong ting dugc giai
phéng ra

11: téng thé tich phan tng enzyme (ml)

2: thé tich dung dé do cuong d6 quang sau
khi phén ting véi thudc thi folin (ml)

1: thé tich enzyme dung cho phan t@ng (ml)

10: thoi gian phan {ing (phit)

2.2.3. Xac dinh dé bén nhiét ciia protease

tir chiing vi khuan cé hoat dé protease cao

Protease chiu nhiét dudec xac dinh theo
phuong phap mdé ta bdi Nguyen et al (2012).
Cac enzyme dudgc u 6 50°C va 55°C. Tai cac thoi
gian 4 khic nhau (0 phut, 30 phut, 1 gio, 2
gio...), enzyme 14y ra dé xac dinh hoat d6 nhu
mé tad § muc 2.2.2. Dd bén nhiét cla enzyme
duge xac dinh bang cach so sanh ty 1& (%) hoat
do con lai cta enzyme tai thoi diém do véi thoi
diém bit dau u.

2.2.4. Dinh danh ching duoc tuyén chon
bing phuong phap so sanh trinh tu gen ma
héa 16S rRNA

Gene ma héa cho ving 16S rRNA cua
chung Bacillus dudec nhan 1én bang ky thuat
PCR véi cip mbi 8F 5 -
AGAGTTTGATCCTGGCTCAG-3) va 1492R
(5 - GGTTACCTTGTTACGACTT - 3). San
pham PCR véi kich thuée khoang 1500 bp dudc
tinh sach va giai trinh tu. K&t qua giai trinh tu

dugc so sanh véi thong tin trén ngidn hang gen
bang céng cu BLAST.

3. KET QUA VA THAO LUAN

3.1. Két qua sang loc cac chung Bacillus c6
hoat tinh protease

T bd suu tap gém 180 ching vi khuén ching
to1 tién hanh nuoi cdy va xac dinh kha ning sinh
enzyme protease bang phuong phap duc 16 thach.
Két qua thu duge 124 ching c6 xuat hién vong
thiy phan xung quanh 16 thach (Bang 1). Cac
ching nay dudce cho 1a ¢6 kha ning sinh téng
hop protease ngoai bao. Tuy nhién, duong kinh
vong thiy phan chi c6 tinh chait dinh tinh, do dé
20 chiing phan 1ap ti da cd bo va nudc thai nha
may stia sinh enzyme protease cho dudng kinh
vong phan gidi cao nhat ti 11,10 - 17,20 mm
(Bang 2) dudc st dung dé tiép tuc xac dinh hoat d6
ctia enzyme st dung co chat casein.

3.2. Két qua xac dinh hoat do ctia protease
cuia vi khuan Bacillus

Cac chung vi khuén c¢6 dudng kinh vong
thity phan cao dugc nudi cdy trong méi trudng
NB 6 37°C, lic 200 vong/phtt. Sau 24 gid, dich
nudi cdy ctia 20 ching vi khuén duge ly tAm tach
phin sinh khéi t&€ bao va st dung dé xac dinh
hoat tinh protease theo phuong phap Sigma.
Két qua duge thé hién & bang 3.

Két qua 6 bang 3 cho thay kha ning sinh
tong hgp protease cua céc chung Bacillus dao

Bang 1. K&t qua sang loc hoat tinh enzyme protease 180 chung Bacillus

Ngudn phan lap Ky hiéu chiing

Chuing c6 hoat tinh

S0 lugng ching enzyme protease

Twong 6t TO
Da cé bo DC
Long non lon LN
Sira Ién men SuU
Nwdéc thai nha may stra NT
DAt 1}
Toéng sb

36 27
94 68
8 1
6 3
25 19
11 6
180 124
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Bang 2. Pudong kinh vong phin giai casein 20 chung c6 vong phan giai 16n

STT Chiing D-d (mm) STT Chiing D-d (mm)
1 DC3.11 11,70 11 DC3.31 12,25
2 DC3.6 11,70 12 DC2.27 13,00
3 DC1.18 14,05 13 DC2.39 14,55
4 DC2.33 12,35 14 DC3.24 13,95
5 DC2.11 13,65 15 DC3.13 14,95
6 DC2.34 16,00 16 DC1.9 12,40
7 DC1.4 12,40 17 DC1.16 13,90
8 DC3 12,70 18 DC3.72 14,65
9 DC2.28 11,10 19 NT.3.9.3 16,25
10 DC3.32 15,05 20 NT1.8 17,20

Chii thich: + DC la céac chung phan lap tir da cé bo, NT la cac chung phan lap tit nuéc thai nha may sita. D: duong kinh vong
phan giai (mm); d: duong kinh 16 thach (mm).

Hinh 1. Hinh anh vong phén giai casein cta protease
tir chiing NT1.8, NT1.9, NT3.72 va NT3.9.3

Bang 3. Hoat tinh protease ctia 20 chtng vi khuan Bacillus

STT Tén ching Hoat tinh (U/1) STT Tén ching Hoat tinh (U/1)
1 DC3.11 23.2 11 DC3.31 23.4
2 DC3.6 43.9 12 DC2.27 9.8
3 DC1.18 59 13 DC2.39 11.4
4 DC2.33 6.2 14 DC3.24 16.5
5 DC2.11 41.2 15 DC3.13 9.8
6 DC2.34 16.2 16 DC1.9 114.5
7 DC1.4 20.0 17 DC1.16 12.7
8 DC3 14.7 18 DC3.72 135.6
9 DC2.28 35.6 19 NT.3.9.3 274.7
10 DC3.32 12.9 20 NT1.8 321.9
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dong tu 5,9 - 321,9 U/l. Trong d6, hai chung c6
hoat tinh cao nhat 14 NT1.8 va NT3.9.3 véi hoat
tinh tuong tng la 321,9 U/ va 274,7 U/l. Két
qua nay tuong dong véi két qua do kich thude
vong phan gidi dudc trinh bay & bang 2 va hinh
1. Hai ching nay dugc st dung cho cac nghién
ctiu tiép theo.

3.3. Anh huéng ctia théi gian nuéi ciy dén
su sinh trudéng va kha niang sinh tong hgp
protease cua hai chiing NT1.8 va NT3.9.3

Hai ching NT1.8 va NT3.9.3 dugc nudi cay
trong méi trusng NB & diéu kién 37°C, 1ic 200
vong/phit d&n 72 gio. T thoi diém nudi, ¢ sau
6 gid tién hanh 18y mau dé do mat d6 quang &
600 nm va ly tAm thu dich dé xac dinh hoat d6
protease ngoai bao. Két qua duge thé hién &
hinh 2 va 3.

Két qua hinh 2 cho thay ching NT 1.8 tu
0 - 6 gi vi khuén 6 giai doan thich nghi, ldc nay
su téng hop protease it, tit 6 - 30 git 1a vi khudn
& pha log, phat trién véi téc @6 nhanh, giai doan

Abs 600nm u/l
35 600
3 - 500
25 - 400
2
- 300
15 /
1 - 200
0.5 - 100
0 n T T T T T T T T T T 0
0 6 12 18 24 30 36 42 48 54 60 66 72
—=t=AbS 600nm === Hoat tinh (U/ml) Thoi gian (gio)

Hinh 2. Anh huéng ctia thi gian nuéi cay

dén kha nang sinh enzyme protease cua ching vi khuan NT1.8

Abs 600nm Uil
3,5 300
3 - 250
25 // - 200
2
ﬁ - 150
1,5 /
1 - 100
0,5 ’ r 50
0 n T T T T T T T O
0 6 12 18 24 30 36 42 48 .
Thoi gian (h)
g ADS 600NM === Hoat tinh (U/I)

Hinh 3. Anh huéng ctia théi gian nudi ciy

dén kha ning sinh enzyme protease ciia chung vi khuan NT3.9.3
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tit 36 - 72 gio thudc pha cdn bing va pha suy
vong, mat d6 quang & mtc 6n dinh. Kha nang
sinh téng hgp protease cia chung NT1.8 thé
hién tuong dong véi mat d6 sinh khéi. 0 giai
doan thich nghi hoat d0 protease thu dugc &
mic thap, khi mat d6 quang ting dan thi hoat
do protease tang theo dén pha cin bang hoat do6
enzyme thu dugc cao nhat dat 432 U/l sau 42 gic
nuéi va hoat tinh ctia enzyme duy tri 6 miic
tuong d6i 6n dinh dén 54 gid. Sau d6é hoat @6
giam dan ciing véi su giam sinh khéi.

Kha ning sinh trudéng va sinh téng hop
protease cta chung NT3.9.3 thé hién & hinh 3.
Két qua cho thay lugng sinh khéi va hoat @6 caa
enzyme bit dau ting nhanh sau 12 gid nudi cay
va dat mic can bang sau khi nudi 24 gio. Luc
nay hoat do protease ctia chung N3.9.3 dat cuc
dai 1a 274,7 U/l. Mat d6 vi khudn va hoat do6
enzyme tuong déi on dinh dén 36 gio, sau
khoang thdi gian nay vi khudn bt ddu pha suy
vong va gia tri OD ctia mat d6 quang ctia t& bao
khong thay ddi va hoat tinh protease giam dang
ké. Cac két qua nghién ctiu nay c6 su tuong
dong v6i két qua nghién ctiu cua Shumi et al.
(2004), Sharmin et al. (2005). Chang NT 1.8
dugc nudi cady 6 42 gid va chiing NT 3.9.3 nudi
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cdy & 24 gig dé thu nhan protease, st dung cho
cac nghién ciu tiép theo.

3.4. K&t qua xac dinh do bén nhiét enzyme
protease cua hai chiing NT1.8 va NT3.9.3

Dua theo phudng phap xac dinh déc tinh
enzyme protease § phan 2.2.3, ching t6i tién
hanh thi nghiém nghién cttu d6 bén nhiét cta
hai chiing NT1.8 va NT 3.9.3 tai nhiét d6 50°C
va 55°C. Dich enzyme tho dugc thu nhan va u é
nhiét d6 50°C va 55°C, & cac thoi gian U khac
nhau (0 phut, 30 phut, 1 gid, 2 gid..), enzyme
duge 18y ra dé xac dinh hoat tinh con lai. Hoat
d6 protease & thoi diém ban diu chua xu ly
nhiét d6 dat gia tri cao nhat duge dit 1a 100%.
K&t qua thu dugc thé hién 6 hinh 4.

Hinh 4 cho thiy 6 55°C hoat dd enzyme
giam nhiéu hon so véi 50°C d61 véi ca hai chiing
thi nghiém. Tuy nhién, ti 1& hoat d6 con lai sau
thoi gian xt 1y nhiét ctua hai ching c6 su khac
nhau. Cu thé, protease thu nhéan ti ching
NT1.8 gan nhu khéong bi giam hoat do sau 30
phiit @ ¢ 50°C sau d6 hoat d6 giam dan con 80%
sau 60 phit va duy tri mtc hoat d6 nay dén 120
phut xt Iy nhiét. Trong khi d6 enzyme protease
thu nhan tu ching NT 3.9.3 c6 hoat do giam

120

100

100

80
¢ o

80 -

60

Chiing NT1.8 (50° C)

=== Chiing NT3.9.3 (50°C)

e=gpe== Chiing NT1.8 (55°C)

=yt Chiing NT3.9.3 (55°C)

40

Hoat do twong dbi (%)

20

10

Ophat  30phat 60 phat

90phit 120 phat ~ 1hoigian

Hinh 4. P6 bén nhiét (50°C, 55°C ) cia enzyme protease chung NT1.8 va NT3.9.3
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dan tuong ting véi thoi gian xu 1y nhiét. Sau 30
phit 4 & 50°C hoat d6 gidm con 85% va sau 120
phit hoat d6 tuong d6i thu dugc chi con 52%.

0 55°C hoat d6 enzyme protease thu nhan
tl cd 2 chling gidm nhanh sau 30 phut xu ly
nhiét, chi con 78%, sau dé6 tiép tuc giam khi thoi
gian xu 1y nhiét ting. Két qua 1a sau 90 phdt
hoat do tuong ddi ctia enzyme thu ti chung NT
3.9.3 chi con 11% va sau 120 phut hoat do
enzyme thu nhan tit chung NT1.8 con 10%.

Véi két qua nay enzyme protease thu nhan tu
chiing NT1.8 dugc coi 1a bén nhiét ¢ 50°C. Két qua
nay tuong doéng véi nghién ctu cua Joo et al
(2002); Manachini & Fortina (1998). Ngoai ra, mé6t
s6 cong bo vé kha nang chiu nhiét cua protease
cho th&y phd chiu nhiét cia protease dao dong
trong khoang ti 45 - 70°C (Bae et al., 2005), hay
cong bd cua Zakaria et al. (2013) cho thay protease
thu nhan ti Bacillus pumilus phan lap ti sudl
nuéc néng 6 Jordan cé kha niang duy tri hoat tinh
hon 50% sau khi xt Iy nhiét 2,5 gid 6 50°C. Nhu
vay v6i miic duy tri hoat tinh 80% sau 2 gic xu ly
nhiét 6 50°C thi enzyme protease dugc coi 14 bén &
nhiét d6 nay va day 1a mot loai enzyme c6 trién
vong cao ¢ thé ap dung trong céng nghiép ché
bién thuc phdm. Ching NT1.8 sé dudc tiép tuc
dinh tén bing viéc so sanh trinh tu viing gen mé
hoéa 16S rRNA.

2000

1000
750

500

250

3.5. Két qua dinh tén chung NT1.8

Doan gen ma hoéa vung 16S rRNA cua
ching NT1.8 dugc nhéan 1én bing ciap méi 8F va
1492R (Lane, 1991). Két qua PCR cho thay san
pham thu dudc c6 mot vach duy nhét sang, ro c6
kich thuéc khoang 1500 bp (Hinh 5). K&t qua
vach bang nay phu hop véi tinh toan 1y thuyét
khi st dung cap moi 8F va 1492R (1485 bp). San
pham PCR dugc tinh sach va giai trinh tu

Trinh ty thu dugc tu ving gen méa hoéa 16S
rRNA c¢6 kich thude 1.235 bp, tin hiéu ré khéng
nhoe, khéng bi tring cac dinh tin hiéu. Sau khi
tién hanh xt ¥y loai mdi va cac tin hiéu nhiéu,
trinh tu doan gen dugc so sanh trén ngin hang
Gen (Genebank) stt dung céng cu BLAST. Két
qua so sanh trinh tu cho thay miu NT1.8 c6
mtc tuong dong 97% véi vi khuén Bacillus
amyloliquefaciens, hé s6 ky vong la 0.0. Diéu
nay cho thay két qua thu duge 1a dang tin cay
nén ching vi khudn NT1.8 dudc dat tén la
Bacillus amyloliquefaciens NT1.8. Mot s6 cong
trinh da céong b6 cho thay
amyloliquefaciens dugc biét dén tit rat s6m nho
kha ning san sinh cac loai enzyme ngoai bao da

Bacillus

dang. Tt nhiing nam 1943, B. amyloliquefaciens
da duge st dung dé san xudt hai loai enzyme

cong nghiép la 4-amylase va protease (Cho et
al., 2003).

~1.500 bp

Hinh 5. K&t qua PCR vé6i ciap moi 8F va 1492R
nhan ving gen ma héa 16S rRNA chiung NT1.8

Chui thich: M (marker): Thang DNA chuan 1 kb (Fermentas)
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4. KET LUAN

Trong nghién ctu nay, ching téi da tuyén
chon va dinh danh dugc chting vi khuidn B.
amyloliquefaciens NT1.8 tit ngudn nuéc thai ciia
nha may stia sinh protease c¢6 déc tinh chiu
nhiét. Hoat d6 protease ctia chung nay van con
80% sau khi i 6 50°C trong vong 2 gié va con
78% sau khi 1 enzyme § 55°C trong vong 30
phit. Chung B. amyloliquefaciens NT1.8 nay la
mdt ching vi khuéin tiém nang trong viéc san
xudt protease chiu nhiét, itng dung trong coéng
nghiép thuc pham.
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