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TOM TAT

Trong nghién ctu nay, 160 chang vi khuén Bacillus spp. dwoc phan l1ap tir da cé bo, twong 6t, thit 1én men,
nwéc thai nha may siva, stva chua lén men, ldng non lon & céc ving khac nhau & Viét Nam dwoc dung dé xac dinh
kha nang sinh enzyme B-galactosidase bing phuong phap sang loc trén méi triudng nudi cdy dia thach cé bd sung
X-gal. Két qua cho thdy, 24/160 ching Bacillus spp. cé kha ndng sinh B-galactosidase, trong d6 6 ching (NT2.7,
NT2.8, DC1, DC2, TO1.1, TO1.8) c6 mau xanh dam nhét dwoc tuyén chon dé tién hanh xac dinh hoat dod cla
enzyme. Chiing NT 2.8 c6 hoat d cao nhat dat 42,4 U/l dwoc si dung dé kiém tra tinh b&n & nhiét 6 50°C va 60°C.
Két quéa chi ra réng p-galactosidase cta ching Bacillus NT 2.8 rat bén & hai nhiét d6 nay, sau 50 gi® G & 60°C hoat
dd cla enzyme van con 50,6% so véi hoat d6 ban diu. Két qua so sanh trinh tw doan gen méa hoa 16S rRNA cho
thdy ching NT2.8 1a Bacillus flexus.

Tw khoéa: Bacillus spp., B-galactosidase chju nhiét.

Selection and Idesntification of Bacillus
Producing Enzyme Thermostable B-Galactosidase

ABSTRACT

In this study, 160 strains of Bacillus isolated from cow rumens, Chilli sources, fermented meats, dairy industry
effluent, fermented milk, pig small intestine in diferent areas of Vietham were used to screen strains of interest
producing B- galactosidase on agar plate supplemented Xgal. The data indicated that 24/160 isolated Bacillus spp
produced B- galactosidase, in which 6 strains (NT2.7, NT2.8, DC1, DC2, TO1.1, TO1.8) with heavy blue colour were
used to determine enzyme acitivity. B-galactosidase from NT2.8 with highest activity 42.4 U/l was tested
thermostability at 50°C and 60°C. Results showed that B-galactosidase was very stable at this two temperatures, after
50 hours of 60°C incubation, enzyme activity was still remained 50.6%. Strain NT2.8 was identified to be Bacillus
flexus based on the comparison of sequence encoding for 16rRNA gene.

Keywords: Bacillus spp., thermostable -galactosidase.

cong nghiép ché bién siia va cac san pham ti

1. DAT VAN DE stia. B-galactosidase dudc st dung dé thuy phan

Enzyme p-galactosidase con dudc goi la
lactase, 12 enzyme xtc tac cho qua trinh thuy
phéan lactose thanh glucose va galactose (Davail
et al., 1994). Nho kha ning phan giai lactose ma
B- galactosidase dudc st dung nhiéu cho nganh
cong nghiép thuc phdm, dic biét 1a trong nganh
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lactose nham lam tang kha nang tiéu hoéa siia
cho ngusi bi di tng véi lactose, cai thién céac
chiic ning cta cic san pham ti sita, bd sung vao
qué trinh 1én men bo siia dé tranh su két tinh
lactose va ting do ngot ciia san pham. Ngoai ra
trong y dudc, ching dude st dung lam thude trg



tiéu héa cho nhiing ngudi thiéu kha niang hap
thu lactose (Truong Nam Hai, 2004). Enzyme B-
galactosidase c6 kha ning chiu nhiét déng vai
trd quan trong trong qua trinh thuy phéan
lactose & c4c san pham ché& bién nhiét d6 cao va
cac san pham siia 1én men. Stia d& dugc thuy
phan lactose dudc st dung cho viéc ché bién
huong liéu, phd mai va stia chua. Su thuy phan
lactose trong siia sé ngin nguia su két tinh
lactose khi ché& bién cac san phim siia c6 dic,
cac san phdm sita cn gia nhiét. Hon niia viéc
st dung B-galactosidase c6 kha nang hoat dong
4 nhiét dd cao trong san xudt siia va cic san
phdm ti stia lam téng huong vi cho san phim
(Parmjit et al., 2010).

B-galactosidase c6 thé tim thdy & dong vat,
thuc vat, ndm men, ndm méc va vi khuén.
Trong dé, enzyme thu nhan tit vi khudn uu viét
hon ca vi vi khuéin c6 sinh khéi nho, sinh san
nhanh, nhung ti 1é enzyme trong té& bao 16n. Mt
khéac, méi truong dinh dudng dé nudi cdy vi
khudn lai ré tién, dé ki€m nén quy trinh san
xudt ché phdm enzyme kha dé dang, hiéu suit
thu hoéi cao va it ton kém (Ngd Xuan Manh va
cs., 2006).

Trong cac loai vi khudn dugc nghién ctu va
san xuét B-galactosidase, vi khudn Bacillus
dudc cac nha khoa hoc nghién ctu nhiéu béi day
la loai vi khuén sinh bao t&, phan bd nhiéu
trong tu nhién, ton tai dudc trong cac diéu kién
khac nhau, nhiéu loai dudc coi 1a an toan trong
thuc pham. Thém vao dé Bacillus thudng sinh
enzyme ngoai bao cho nén dé dang thu nhan
enzyme 6 quy mod cdng nghiép, méit khéc cac
enzyme ngoai bao cua vi khuédn nay cé dic tinh
cao va kha ning sinh enzyme chiu nhiét cao hon
so v6i cac enzyme ngoai bao cua nhiing vi sinh
vat khac (Pang Thi Thu va cs., 2007). Cho dén
nay trén thé giéi va Viét Nam da c6 nhiéu cong
trinh tuyén chon vi khuén Bacillus c6 kha ning
sinh B-galactosidase nhung viéc nghién ctiu va
dua vao tng dung san xuit cliia B-galactosidase
¢6 dac tinh chiu nhiét con rat han ché.

T nhiing co sG trén, nghién ctiu nay dugc
thuc hien véi muc tiéu tuyén chon dude ching
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nhiét, lam co s cho ting dung vao viec ché& bién
mot s6 loai thuc phdm chtta lactose.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién ctu

160 chung vi khudn Bacillus spp. phan lap
ti da cd bo, tuong 6t, thit 1én men, nudc thai
nha may siia, stia chua 1én men, long non Ign &
cac vang khac nhau da duge dinh danh so bo
bing phuong phap hinh thai, sinh hoa dudc st
dung dé tuyén chon ching sinh enzyme p-
galactosidase chiu nhiét.

2.2. Phuong phap nghién ctu

2.2.1. Ciy giéng dé thu enzyme ngoai bao

Phuong phap cdy giong dé thu enzyme
ngoai bao dugc tién hanh theo Nguyén Lan
Diing va cs. (1978) va dudc tém tat nhu sau:
Tiép giong 1% ti dng nghiém da hoat héa vao
binh tam giac chiia moéi trudng NB c6 b6 sung
1% duong lactose da hap khiu trang 6 121°C
trong 15 phtdt va nudi cdy ¢ 37 °C, lic 200
vong/phit trong 24 h. Tién hanh li tdm 6.000
vong/phit ¢ 4°C trong 20 phut, gan 1ay phan
dich néi va bao quan ¢ 4°C dé x4c dinh kha nang
sinh enzyme B-galactosidase.

2.2.2. Xac dinh kha nang sinh B-
galactosidase bang phuong phap nhé dich
trén dia thach

Kha n#ng sinh B-galactosidase cluia céc
chtuing Bacillus dudc xac dinh theo phudng phap
ciua Nakayama va Amachi (1996).

Cach tién hanh: M6i truong NA duge hap vo
tring va lam ngudi, sau d6 bs sung 60 pl X-gal
noéong do6 20 mg/ml va 10 pul IPTG 0,1 M trén mébi
dia, trang déu. Hit 3 pl dich khuén (da chuén bi
¢ muc 2.2.1) nhé trén bé mat dia thach chi thi,
dé kho dich khuédn trong 5 phut trudc khi u &
nhiét d6 37°C, trong diéu kién t6i. Kiém tra két
qué sau 24 h, 48h va 72 h.

2.2.3. Xac dinh hoat dé cua f-galactosidase
ngoai bao

Hoat d6 ctia p-galactosidase xac dinh bing
cach st dung o-nitrophenyl-p-D-galactopyranoside
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(oNPG) lam co chit nhu mo6 ta bsi Nguyen et al.
(2006): dich enzyme ngoai bao (da chuén bi nhu &
muc 2.2.1) duge cd dic 10 1an bdi mang cd dic co
kich thuéc 10 kDa. Phan ting enzyme - cd chat dudc
bt dau bang cach thém 20 pL miu enzyme vio
480 pli 22 mM oNPG pha trong dém 50 mM
phosphate pH 6,5, sau d6 dugc 1 trong 10 phit &
30°C, toc do lac 600 vong/phiit. Phan ting duge dimng
bing cach cho thém 750 pl 0,4 M Na,CO,, o-
nitrophenol (0NP) tao ra dugc xac dinh béng cach
do do hap thu 6 420 nm. Mot don vi hoat d6 cua B-
galactosidase dugc dinh nghia 1a lugng enzyme giai
phéng 1 pmol oNP/phiit trong cac diéu kién phan
tng néu trén.

2.24. Xac dinh kha nang chiu nhiét cua
enzyme f-galactosidase

D6 bén nhiét cua enzyme B-galactosidase
dugc xac dinh theo phuong phap ctia Nguyen et
al, (2012): Dich enzyme B-galactosidase tho dudc
U ¢ nhiét do 30°C, 50°C, 55°C, 60°C. Tai cac thoi
gian 0 khac nhau, enzyme 14y ra dé xac dinh
hoat d6 (theo phuong phap mé ta 6 muc 2.2.3).
Do bén nhiét cia enzyme dudc xac dinh bing
cach so sanh ty 18 (%) hoat do6 con lai cua
enzyme tai thoi diém do v6i thoi diém bat dau .

2.2.5. Pinh danh ching dugc tuyén chon
bing phuong phap xic dinh trinh tu gen
16SrRNA

Chuding cé mau xanh dam
NT 2.8

Chung vi khuén sinh p-galactosidase chiu
nhiét c6 gene ma héa cho ving 16S rRNA cua
chtung Bacillus dudc nhan lén bang ky thuat
PCR véi ciap moéi 27F(5’AGAGTTTGATCCTGG
CTCAG3) va 1492R (5'- GGTTACCTTGTTA
CG ACTT - 3’) sau d6 dudc xac dinh trinh tu
gen va so sanh miic d6 tuong déng di truyén
véi cac loai trén ngan hang gen NBCI bing
cong cu BLAST theo phuong phap cua Chen
et al. (2008).

3. KET QUA VA THAO LUAN

3.1. K&t qua sang loc cac chung Bacillus co
hoat do protease

Tt 160 chung vi khuén Bacillus st dung
trong nghién ctiu c¢6 26 ching vi khuédn cé kha
nang thuy phan X-gal, tao khuédn lac mau xanh,
mtic d6 dam nhat clia mau sic va thoi gian xuét
hién mau xanh caa khuén lac dugc thé hién 6
hinh 1 va bang 1.

Két qua & bang 1 cho thiy trong 26 ching
c6 hoat dd B-galactosidase c6 6 chung 1a NT2.7,
NT2.8, DC1, DC2, TO1l.1 va TO1.8 cho mau
xanh dam dudc coi 1a cac ching vi khuén c6 kha
ning sinh enzyme B- galactosidase cao. Chiing
¢6 mau sic dam nhit 1a chiing NT2.8. 6 chling
nay duge st dung dé tiép tuc di xac dinh hoat do
clia enzyme.

Chuding cé mau xanh nhat NT 2.6 va
chding khdng xuat hién mau xanh
(NT2.9, DC3,TO2.5)

Hinh 1. Mau ctia khudn lac khi thiiy phan X-gal ctia chéing minh hoa (NT2.8, NT2.6, NT 2.9)
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Bang 1. K&t qua dinh tinh thiuy phan X-gal ctia vi khuin Bacillus

STT Ky hiéu chiing Mtrc d6 mau sac STT Tén ching Mtrc d6 mau sac
1 NT2.6 + 14 TO2.10 +
2 NT2.7 +++ 15 TO3.10 +
3 NT2.8 ++++ 16 TO4.5 ++
4 DC1 +++ 17 TO5.5 ++
5 DC2 +++ 18 TO6.1 ++
6 DC6 ++ 19 TO6.6 +
7 DC2.6 + 20 TO7.1 +
8 DC4.8 + 21 TO7.2 +
9 DC5.3 + 22 TO7.3 +
10 TOl.1 +++ 23 TO8.6 +
11 TO1.8 +++ 24 TO9.9 +
12 TO2.4 + 25 TO10.1 +
13 TO2.6 + 26 TO10.6 +

Chii thich: DC, TO, NT m4 hoa Ian lugt cho cac mau phéan ldp tir da cé bo, tuong 6t va nudc thai nha may siia

3.2. Xac dinh hoat d6 cua enzyme §-
galactosidase cua vi khuin

Két qua xac dinh hoat do p-galactosidase
cia 6 chung dudc thé hién 6 bang 2.

Két qua bang 2 cho thiy trong 6 chung vi
khuin duge chon dé xac dinh hoat do B-
galactosidase thi chtng Bacillus NT2.8 cho hoat
d6 cao, ndi troi nhat va dat 42,4 U/l. K&t qua xac
dinh kha ning sinh pB-galactosidase bang
phuong phap dia thach c6 su tuong déng véi
phuong phap xac dinh hoat d6 ctia enzyme.
Chtng vi khuén Bacillus NT2.8 dugc st dung
cho nghién ctu tiép theo.

3.3. Xac dinh dic tinh cta B-galactosidase
tit chiing vi khuan Bacillus NT2.8

3.3.1. X4ac dinh vi khuan Bacillus sinh f-
galactosidase thiy phdn cé dic tinh chju
nhiét

Nhiét dd c6 tac dong manh mé téi do bén
clia enzyme, gdy anh hudng dén hoat do xuc tac
cla enzyme. Dich enzyme thé dudc U 6 nhiét do
30°C, 50°C va 60°C trong vong 50 gid, 6 thoi gian
1 gio, 2 gid, 3 gio,.. 50 gid enzyme thd dude 18y
ra dé xac dinh d6 bén nhiét nhu mé ta & muc
2.2.3. K&t qua dugc thé hién ¢ hinh 2.

Két qua ¢ hinh 2 so sanh do bén cua
enzyme & nhiét do 30°C, 50°C va 60°C. Hoat do
ctua enzyme bén nhit 6 30°C, giam dan khi nhiét
d6 tiang lén va thap nhat 6 60°C. Mic du vay,
két qua cho thay enzyme ciing rit bén ¢ 60°C.
Cu thé, sau 4 gio u 6 60°C hoat d6 enzyme con
lai 14 80,3% so vdi hoat do6 ban dau, hoat dd cta
enzyme giam cham trong sudt 50 gid U va con
lai 50,6% so vé6i hoat d6 dau tién sau 50 gid. So
sanh vé6i nhiét @6 50°C, hoat d6 cua enzyme 6 50
gid con lai 1a 71% cao hon so véi hoat d6 enzyme
6 nhiét d6 60°C. Tu két qua trén ta c6 thé két
luan ching vi khudn Bacillus NT2.8 c6 kha
ning sinh enzyme B-galactosidase rat bén 6
nhiét d6 nghién ctu, ké ca ¢ 60°C. K&t qua nay
tuong tu két qua cia Chen et al (2008) khi
nghién ctiu tinh bén nhiét ctia B-galactosidase
tt vi khuidn chiu  nhiét  Bacillus
stearothemophilus, 6 60°C trong 50 gid thi hoat
d6 enzyme van giti duge 50% so véi hoat do ban
d4u. Nghién citu cta Shaikh et al. (1999) chi ra
enzyme B-galactosidase sinh ra ti n4dm ua nhiét
Rhizomucor sp. c6 kha niang bén & nhiét d6 60°C
trong vong 4 gid, hoat d6 enzyme con lai 50% so
vé6i ban dau trong 2,5 gid. K&t qua nay cho thay
B-galactosidase tit vi khudn Bacillus NT2.8 c6
kha néng bén nhiét cao hon rat nhiéu so véi p-
galactosidase tit Rhizomucor sp.
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Bang 2. Két qua xac dinh hoat dé p-galactosidase ngoai bao ctia 6 chung vi khuian

STT Tén ching U/L dich nuéi
1 NT2.8 42,4
2 NT2.7 54
3 DC1 5,3
4 DC2 6,2
5 TO1l.1 52
6 TO1.8 6,5
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Hinh 2. D$ bén nhiét ctia p-galactosidase tit chiing Bacillus NT2.8 & 30, 50 va 60°C

3.4. Pinh danh ching dugc tuyén chon
bang phuong phap xac dinh dinh trinh tu
gen 16S rRNA

Két qua dinh tinh, dinh lugng va kiém tra
cac dac tinh cta enzyme cho thdy vi khuén
Bacillus NT2.8 c¢6 kha ning sinh enzyme B-
galactosidase cao, chiu nhiét 6 60°C. Vi vay,
chtiing nay tiép tuc dude dinh danh bang phuong
phéap sinh hoc phan ti.

3.4.1. Két qua tach chiét DNA téng sé

DNA téng s sau khi tach chiét duge kiém
tra do tinh sach bang cach chay dién di agarose.
Két qua 6 hinh 3 cho thdy mau tach chiét chi
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xuat hién mot vach 16n hon so v6i thang DNA
chuén, khéng dinh DNA téng s sach, c6 thé st
dung cho chay phan ting PCR tiép theo.

3.4.2. Két qua PCR véi cip moi 27F/1492R

Dé dinh danh chinh xac chting vi khuén
Bacillus NT2.8 dugc phan 1ap tif nudc thai nha
may siia, phan ting PCR dugc thuc hién véi cap
mbi 27F va 1492R dé nhan toan bd ving gen méa
hoa tiéu phan 16S RNA ribosome. K&t qua PCR
dugc thé hién trong hinh 4.

Két qua PCR cho thdy miu vi khudn
NT2.8 tao bang san pham ~ 1.500 bp ding nhu
du kién. San pham PCR dudc tinh sach va st
dung lam khuén dé giai trinh tu gene.
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Hinh 3. Phé dién di DNA téng s6 tach chiét tit sinh khéi vi khuin ching Bacillus NT2.8

Ghi chi: Giéng s6'1: Thang DNA chuan 100 bp DNA ladder, New England Biolabs; Giéng s6'2: DNA téng s6 tinh sach

~ 1500bp

Hinh 4. Phé dién di sin phdAm PCR khuéch dai doan gen 16S rRNA
tit DNA téng s6 chiing vi khuan Bacillus NT2.8

Ghi chu: Giéng s6 1: Thang DNA chuén 100 bp DNA ladder, New England Biolabs; Giéng s6"2: san phdm PCR

3.4.3. Két qua xac dinh trinh tu doan gen
16SrRNA

Trinh tu thu duge ti viing gen ma héa 16S
rRNA c6 kich thuée 1500 bp, tin hiéu ré khong
nhoe, khong bi triung cac dinh tin hiéu. Sau khi

tién hanh xi 1y cac tin hiéu nhiéu, trinh tu doan
gen dugc so sanh trén ngan hang Gen
(Genebank) st dung cong cu BLAST. Két qua so
sanh trinh tu cho thay Bacillus NT2.8 dugc
phan lap ti nudc thai nha may sita 1a vi khuén
Bacillus flexus va dugce dat tén 1a Bacillus flexus
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NT2.8. Bacillus flexus thuong dugec phan lap tw
dat nuodi gia cAm, dat tu nhién, nhiét do phat
trién tt 17 - 37°C, nhiét d6 phat trién téi uvu
30°C, khoang pH phat trién tit 4,5 - 9,5 v6i nong
d6 muéi tir 2 - 10%. Nghién ctu ctia Francois et
al (2014) da chi ra rang vi khuén Bacillus flexus
XJX-1 c6 kha niéng sinh d6éng thdi cic enzyme
amylase kiém, lipase kiém va protease kiém, (ing
dung trong céng nghiép chit tdy ria. Cho dén
nay, chua c6 mét nghién ct@tu nao coéng bs vé vi
khudn Bacillus flexus ¢6 kha niang sinh a-
galactosidase bén nhiét.

4. KET LUAN

24/160 chung vi khuin phéan lap tu da co
bd, tuong 6t, thit 1én men, nudc thai nha may
siia, stia chua 1én men, 1ong non lgn c6 kha nang
sinh enzyme B-galactosidase. Trong d6, ching
NT2.8 phan l4p tit nuéc thai nha may siia dudc
dinh danh va dit tén la Bacillus flexus NT2.8
sinh enzyme p-galactosidase c6 hoat d6 cao
(42,4 U/L dich nudi), bén nhiét & 60°C (sau 50
gio 1 6 60°C con 50,6% so v6i hoat do ban dau).
Enzyme p-galactosidase can tiép tuc dudgc
nghién ctu tiép theo dé tng dung trong cong
nghiép san xuét cac loai thuc phdm tit nguén
nguyén liéu c6 chtia lactose.
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