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Toém tit

Nghién cieu dwoc thiwe hién nham tuyén chon cdc chiing Bacillus spp. ¢é kha ndng sinh enzyme
[-galactosidase va xac dinh nhiét do, pH thich hop cho maéi triwong lén men lactose. Trong 21 chung Bacillus
spp. duoc khdo sat bang phwong phap sir dung X-gal, 6 chung (B6, B7, B9, B11, B17 va B18) co khd nang
sinh enzyme B-galactosidase thong qua hién thi mau xanh ddc trung ciia X-gal trén khudn lac sau 72 gio.
Tuyén chon dwoc 4 ching (B6, B9, B17 va Bl8) hién thi mau xanh dam nhdt d@é tiép tuc xdc dinh hoat tinh
enzyme bang phwong phap sir dung co chat ortho-nitrophenyl-p- galactoszde (oNPG). Két qua cho thdy
chiing BI8 thé hién hoat tinh enzyme cao nhat nén dwoc dinh danh bang kj thudt sinh hoc phén tir va dege
xdc dinh la Bacillus licheniformis. Piéu kién 1én men méi truong chira lactose ciia ching B. licheniformis
B18 ciing dwoc xac dinh ¢ nhiét do 30°C va pH 7,0 cho hoat tinh enzyme dat gia tri cao nhat la 533,08 U/L.
Chung B. licheniformis B18 dwoc dinh hwong tiep tuc nghién ciru toi wu cac nhan to khac nham san xuat
enzyme f3-galactosidase.
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Abstract

The study was conducted to select Bacillus spp. strains capable of producing the enzyme f-galactosidase
and determine the suitable temperature and pH for lactose fermentation. Among the 21 Bacillus spp. strains
surveyed using the X-gal method, 6 strains (B6, B7, BY, Bl1, Bl7, and B18) showed the characteristic
blue color of X-gal on agar plates after 72 hours, indicating the presence of f-galactosidase enzyme.
Four strains (B6, B9, B17, and B18) displaying the darkest blue color were selected for further enzyme
activity determination using ortho-nitrophenyl-p-galactoside (o0NPG). The results revealed that strain B18
exhibited the highest enzyme activity and was identified through molecular biological techniques as Bacillus
licheniformis. The optimal conditions for lactose fermentation by B. licheniformis B18 were determined to be
at 30°C and pH 7.0, with the enzyme activity reaching the highest value of 533.08 U/L. Strain B. licheniformis
B18 is recommended for further research to optimize other factors for [-galactosidase production.

Keywords. Bacillus licheniformis, lactase, ONPG, X-gal, f-galactosidase.
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1. Pit van dé

Céc nghién ctru di chi ra rang khoang 95% dan
s0 & chau A, 20% dan s6 & chau Au va My, 75% dan
sd toan cau khong dung nap duoc lactose (Mattar &
cs., 2012). Viéc khong dung nap duogc lactose co thé
gdy ra han ché an udng khi tiéu thy cac san pham
c6 ngudn gbe tir sita. Mit khac, lactose khong chi
c6 mit trong cac san pham tir sita ma con xuét hién
trong cac loai thyc phadm khac nhau nhu thyc phim
déng lanh (kem, phd mai,...) va thuc phdm ché bién
(banh ngot, banh quy, banh mi,...) (Dominici & cs.,
2022). Theo d6, enzyme B-galactosidase (hay con
duoc biét dén 1a lactase) 1a enzyme xtc tac cho qua
trinh thuy phan lactose thanh hai loai dudng don dé
su dung la glucose va galactose (Saqib & cs., 2017).
Nho kha nang phan giai lactose ma B-galactosidase
dugc xem la dong vai tro quan trong ddi véi ste khoe
ctia mot phan 16n déan s trén thé gidi. N6 con duoc
g dung nhiéu trong cac cong nghiép khac nhau, bao
gom ché bién sita (chang han nhu thily phan lactose
trong sita), ché bién thuc phdm (cai thién hwong vi
va két cau trong mot s6 loai thuc phém nhét dinh) va
san xuét dugc pham (téng hop cac san pham khong
chtra lactose va san xuit cac hop chat duoc phim).
Bén canh d6, p-galactosidase con gitip giam thiéu 6
nhiém lién quan dén viéc xir Iy chit thai ciia nganh
cong nghiép sita bang cach tao diéu kién chuyén doi
chat thai sita giau lactose thanh cac san pham dé phan
huy sinh hoc hon (Saqib & cs., 2017).

Enzyme B-galactosidase dugc tim thiy trong
vi sinh vat, thuc vat va ca dong vat (Husain, 2010).
Tuy nhién, enzyme B-galactosidase thuong dugc thu
nhan vi sinh vat (vi khuan, nim mdc va ndm men)
boi toe do ting truong nhanh chong va c6 thé san
xuit enzyme mot cach hiéu qua (Raveendran & cs.,
2018). Trong d6, vi khuan Bacillus ciing 1a mot trong
nhitng ngudn phd bién trong viéc san xudt enzyme
nay. Cac chung Bacillus dugc biét dén 14 c6 kha nang
sinh bao tir v6i do 6n dinh cao va c6 thé chiu dugc
cac diéu kién khic nghiét ciia méi truong dé ton tai
& nhiéu mrc nhiét 46 va pH khac nhau (Bahaddad
& cs., 2023). Bén canh d6, nhu cau dinh dudng cua
Bacillus thudong kha don gian va co thé phat trién
trén moi truong ré tién. Ching c6 kha nang san xuat
s6 lugng 16n enzyme, bao gdom ca B-galactosidase
nén sé& c6 lgi cho cac ung dung cong nghiép nhim
gop phan tiét kiém chi phi trong qua trinh san xuét

enzyme (Su & cs., 2020). Ngoai ra, cac loai Bacillus
thuong dugc cac co quan quan ly coi 1a an toan
(GRAS) va day ciing 1a diéu kién can thiét dé st
dung trong nganh cong nghiép thuc pham va duoc
pham (Sewalt & cs., 2016). Trong nghién ciru nay,
21 ching Bacillus trong bo suu tap giéng clia Vién
Cong nghé sinh hoc va Thuc pham dugc st dung
dé tuyén chon cac ching c6 kha ning sinh enzyme
B-galactosidase va dinh hudng toi ru hoa méi truong
1én men dén san xuat loai enzyme nay.

2. Vit liéu va phuong phap nghién ciru

2.1. Vit ligu va héa chét

- Cac chung Bacillus (21 chung) dugc nghién
ctru thude bo suu tap gidng vi sinh vét ctia phong thi
nghiém Vi sinh Céng nghiép, Vién Cong ngh¢ Sinh
hoc va Thyc phém, Truong Pai hoc Can Tho. Cac
chung nay da dugc xac dinh cac dac diém sinh hoa
phu hop véi chi Bacillus (Shelef, 2003; Lyngwi &
Joshi, 2014).

- Hba chat: méi truong Nutrient (Himedia, An
D9), lactose (Duchefa, Ha Lan), isopropyl p-d-1-
thiogalactopyranoside (IPTG), 5-bromo-4-chloro-3-
indolyl-B-D-galactopyranoside (X-gal), o-nitrophenol
(oNP), o-nitrophenyl-B-D-galactopyranoside (0NPG)
(Sigma-aldrich, Btrc), Na, HPO,.12H,0, NaH_,PO,.
2H,0, Na,CO, (Xilong Scientific, Trung Qudc).

2.2. Phwong phap nghién ciru

2.2.1. Sang loc cac chung Bacillus co kha nang
sinh enzyme fB-galactosidase

Cac chung Bacillus dugc hoat hoa, tang sinh
trong moi truong Nutrient long (NB) (pH 7,4+0,2)
va 1 lic 200 vong/phut & 37°C trong 36 gid (mat sb
khoang 10® CFU/mL). Kha nang san sinh enzyme
B-galactosidase cua cac chung Bacillus dugc xéac dinh
bang phuong phap nhé dich nudi ciy trén dia thach
(Kamran & cs., 2016): cac dia moi truong Nutrient
agar (NA) di duoc chuén bi va 60 uL X-gal ndng do
20 mg/mL cung voi 10 pL IPTG 0,1M dugc thém
vao mdi dia va trai déu. Sau do, cac dia dugc kho tu
nhién khoang 30 phut. Dich tang sinh cta cac chiing
Bacillus dugc nho vao gitta dia moi truong véi thé
tich 1a 3 uL, dé kho dich khuan trong 5 phut va dia
duogc u ¢ 37°C trong diéu kién tdi. Mau déi chiing
thay thé 3 pL dich khuan bang 3 pL méi truong NB.
Quan sat su phét trién va sy thay d6i mau sic cua
khuan lac trong 24, 48 va 72 gio. Biéu hién mau sic:
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khong c6 mau xanh (-) va mau xanh dam dan duoc
danh gia theo cac diu (+) tuong tng véi ting mirc
d6 san xuat B-galactosidase cua cac ching Bacillus
(Volford & cs., 2021).

2.2.2. Xac dinh hoat tinh enzyme f-galactosidase
cua cdc chung Bacillus

Cac chung Bacillus dugc tang sinh trong moi
truomg NB va 0 ldc 200 vong/phut & 37°C trong 36
gid (mat s6 khoang 108 CFU/mL). Sau d6, ching
Bacillus dugc 1én men trong 5 mL moi truong NB
6 bo sung 1% lactose va 1 lic & 37°C trong 48 gio.
Sau d6, 1 mL dich 1én men dugc ly tdm ¢ 6.000 vong/
phut trong 20 phat ¢ 4°C. Dich ndi sau khi ly tim
(enzyme thd) duoc bao quan & 4°C dé xac dinh hoat
tinh enzyme B-galactosidase.

Chuén bi dudng chuan oNP: Dung dich gbc oNP
60 mM dugc chuin bi bé'lng cach hoa tan hoan toan
0,0334 g oNP trong 1 mL dung dich dém phosphate
50 mM (pH 7,0) va 3 mL ethanol. Sau d6, hon hop nay
dugc ngam vao bé diéu nhiét & 45°C. Str dung dung
dich dém phosphate 50 mM dé pha loéng dung dich
oNP gdc thanh diy cac ndng d6 0,006 - 1,2 mM. Dung
dich ddi chimg gom 1 mL dung dich dém phosphate
50 mM va 3 mL ethanol. Po mat do hép thu & budc
song 420 nm (Princely & cs., 2013).

Xac dinh hoat tinh cua enzyme B-galactosidase:
Chuén bj 480 uL dung dich oNPG 22 mM duoc pha
trong dung dich dém phosphate 50 mM (pH 6,5) trong
cac 6ng eppendorf 1,5 mL va 1am 6n dinh nhiét & 30°C
trong 5 phiit. Sau d6, 20 uL mau enzyme thd dugc
b6 sung vao eppendorf va tiép tuc it & 30°C trong 10
phut, tbe d6 lic 600 vong/phut. Sau 10 phut, 750 pL
Na,CO, 0,4 M dugc cho vao ong eppendorf dé két
thuic phan tng enzyme. Do mat d¢ hap thu ¢ budc
song 420 nm. Mot don vi hoat d cua -galactosidase
duogc dinh nghia la lugng enzyme giai phong 1 pmol
oNP/1 phut trong cac diéu kién phan tmg néu trén
(Nguyen & cs., 2006).

Hoat tinh enzyme p-galactosidase c6 trong 1 mL
dich nuéi ciy duoc tinh theo cong thic sau:

OD mau — OD ddichitng 1 Venzyme + VoNPG
= a % t % Venzyme xd

Trong d6: H 1a hoat tinh enzyme [-galactosidase
(U/mL), OD mau la d6 hap thy quang ctia mau phan
g mau & budce song 420 nm, OD ddi ching 1a do
hap thy quang ctia mau ddi chimg, a 12 hé s6 goc cta
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dudng chudn oNP, t 13 thoi gian phan g enzyme co
chat (phut), Venzyme 1a thé tich enzyme di sir dung
(mL), VONPG la thé tich oNPG d st dung (mL) va
d 4 d6 pha loang enzyme.

2.2.3. Binh danh chuing Bacillus sp. co hoat tinh
enzyme [-galactosidase

Chung Bacillus c6 kha nang sinh enzyme
B-galactosidase v&i hoat tinh cao nhit dugc dinh
danh bang phuong phép sinh hoc phan tir. Xac dinh
trinh tw gen 16S rRNA cua ching Bacillus bang cip
mdi 27F (5-GAGAGTTTGATCCTGGCTC AG-3°)
va 1495R (5’-CTACGGCTACCTTGTTACGA-3”)
(Weisburg & cs. 1991).

Str dung cong cu BLAST (https://blast.ncbi.nlm.
nih.gov) dé so sanh mirc d6 twong ddng cua chudi
trinh ty ving 16S rRNA gene v&i voi cac trinh tu
gen di dugc cong b tai ngan hang gene ctia NCBI
(National Center for Biotechnology Information) dé
xéc dinh tén loai ciia ching vi khun.

2.2.4. Khao sat anh huong cua nhiét do va pH
méi trieong dén hoat tinh enzyme f-galactosidase

Chung Bacillus sp. dugc tang sinh trong moi
truong NB va 0 lac 200 vong/phut & 37°C trong 36
gid (mat s6 khoang 108 CFU/mL). Sau d6, chung
Bacillus sp. duoc st dung dé 1én men trong 5 mL
moi trudng NB ¢ bd sung 1% lactose trong 48 gid
v6i 3 mirc pH moi truong (6,0, 6,5 va 7,0) va 2 muc
nhiét d6 1 (30°C va 37°C), toc do lic 200 vong/phut.
Sau d6, 1 mL dich 1én men dugc ly tam & 6.000
vong/phut trong 20 phit & 4°C. Dich nbi sau khi ly
tam (chira enzyme tho) duoc bao quan & 4°C dé xac
dinh hoat tinh enzyme [-galactosidase tuong tu nhu
thi nghiém 2.2.2.

2.2.5. Phwong phdp phan tich va xit Iy s6 liéu

Két qua duoc xir Iy va vé biéu dd bang phan
mém Microsoft Excel 2013 (Microsoft Corporation,
Hoa Ky). S6 liéu dugc xir Iy va phan tich bang phan
mém théng ké Statgraphics Centurion XV (Statpoint
Technologies Inc., Hoa Ky).

3. Két qua va thao luan

3.1. Kha néng sinh enzyme p-galactosidase
cac chiing Bacillus spp.

Duya trén nguyén tic enzyme B-galactosidase
thuy phan X-gal va tao thanh san pham két tia
dichloro-dibromo-indigo mau xanh khong tan
trong nudc khi dugc cam tng boi IPTG. Cac chung
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Bacillus spp. trong bo suu tap gidng duoc nghién ctiru
dé sang loc nhitng chung c6 kha ning sinh enzyme
B-galactosidase bang phuong phép nudi cay trén dia
thach c¢6 bd sung X-gal va IPTG. Két qua biéu hién
mau sic cua cac chung Bacillus spp. trén dia thach
duoc thé hién qua Hinh 1 va mic d6 biéu hién kha
nang sinh enzyme cao cling dugc trinh bay trong
Bang 1.

| N\

Hinh 1. Két qua kiém tra kha ning sinh enzyme
B-galactosidase ciia cac chiing Bacillus spp.
trén dia thach
Bang 1. Mirc d§ biéu hi¢n kha ning sinh
enzyme f-galactosidase ctia cac ching Bacillus spp.
theo thoi gian

Thoi gian nudi ciy (gio)

Ching Bacillus spp. 24 48 7
B6 - ++ +++
B7 - + ++
B9 - +++ 4+
B11 - ++ ++
B17 - ++ +++
B18 - S =R S S

Ghi chii: Ddu (-) thé hién khong sinh enzyme, déu
(+) thé hién muirc do sinh enzyme tfzéng qua quan sat hinh
thanh mirc do mau xanh cua khuan lac vi khuan

Trong 21 chung Bacillus spp. thudc bd suu
tap gidng cia phong thi ngiém di sang loc dugc
6 ching Bacillus spp. ¢c6 kha niang sinh enzyme
B-galactosidase do co hién thi mau xanh dic hiéu
trén dia thach noi khuan lac phat trién, cac ching
con lai khong co su biéu hién mau sic cu thé. T
Bang 1 ¢6 thé thay sau 24 gio i1 6 37°C thi cac chung
Bacillus spp. chi phat trién khuan lac trén méi trudng
NB. Tuy nhién, sau 48 gio u thi tai vi tri khuan lac
bat dau o6 su xuat hién mau do su thuy phan X-gal
boi hoat dong cua enzyme B-galactosidase. Sau 72
giou, co thé nhan théy su thay ddi mau séc tai khuan

lac c6 xu hudng ddm hon. Trong d6, 4 chung (B6,
B9, B17, B18) c6 mau xanh ddm duogc coi la cac
chung vi khuan c6 kha ning sinh p-galactosidase
cao. Chiing c6 mau sic dam nhat 1a ching B18.
Do d6, 4 chung nay dugc sir dung dé xac hoat tinh
enzyme ¢ thi nghiém tiép theo.

Nhin chung, ty 1€ cac chung c6 kha nang sinh
enzyme B-galactosidase ctia nghién ciru nay chiém
khoéang 28,57%. Trong mot sb nghién ciru trude day
cho thiy ty 1& sang loc ¢ thé cao hoic thip hon ty
1& nay. Cu thé, trong nghién ctru cia Elsayed & cs.
(2019) da thu duoc 9 chung vi khuan trong s 22
ching phan 1ap tir cac mau dat Ai Cap (chiém 40,91%)
thé hién hoat tinh cta enzyme B-galactosidase. Két
qua nghién curu cua Rehamnia & cs. (2022) cling da
xac dinh dugc 24 chung trong 250 ching phan lap
tir trAm tich ctia hang dong & Algerian (chiém 9,6%)
¢6 kha nang sinh tong hop enzyme p-galactosidase.
Mot nghién ciru khac gan day ciing da tién hanh
sang loc cac chung vi khuin Bacillus dé san xuét
enzyme [-galactosidase tur 100 chung phan lap tu
cac mau sita va pho mai. Thong qua két qua dinh
tinh trén dia thach c6 chira X-gal di nhén thiy c6 13
ching biéu hién sy hoat dong cua enzyme (chiém
13%) (Amin & Ali, 2023). Tir cac két qua cho thdy
su da dang ctia cac ching vi khuan c6 dic tinh sinh
enzyme B-galactosidase con phu thudc vao ngudn
gbc phén 1ap.

3.2.X4c dinh hoat tinh enzyme p-galactosidase
cua cic ching Bacillus

Trong sb 6 chung Bacillus spp. ¢6 kha ning
sinh enzyme B-galactosidase thi 4 ching B6, B9,
B17, B18 dugc chon dé x4c dinh hoat tinh enzyme
do c6 phan rng mau xanh dic trung nhét véi X-gal.
Hoat tinh ctia enzyme B-galactosidase dugc xac
dinh dya trén phan Ung cua enzyme nay voi co
chit oNPG va dudi tac dung cua B-galactosidase,
oNPG s€ bi thuy phan thanh galactose va oNP
(mau vang va duogc hép thu ¢ budc song cuc dai
420 nm). Do dd, hoat tinh enzyme B-galactosidase
cua cac chung Bacillus spp. dugc xac dinh dya trén
duong chuan oNP (0,006 - 1,2 mM) ¢6 phwong
trinh tuyén tinh y = 1,8884x + 0,028 voi R2=1 va
két qua hoat tinh enzyme cta chung B6, B9, B17
va B18 dugc thé hién & Hinh 2.
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Hoat tinh elia enegyme (/1)

B6 BY B17 B13
Chiing vi khubn Bacillus

Hinh 2. Hoat tinh enzyme B-galactosidase ciia 4
ching vi khuan Bacillus

Két qua sau 48 i nudi cdy trong moi truong NB
¢6 bd sung lactose, hoat tinh enzyme p-galactosidase
ngoai bao cta 4 chung Bacillus spp. nim trong khoang
253,30 - 452,76 U/L. Trong do, ching B18 ¢6 hoat
tinh cao nhat (452,76 U/L). Ching B6 c6 hoat tinh
thap nhat (253,30 U/L) nhung khac biét khong co y
nghia thng ké so vdi chung B17 (266,54 U/L). Két
qua nay ciing phu hop véi két qua dinh tinh trong
thi nghiém trén khi chung B18 cho két qua mau
xanh dam nhat trong s6 cac chung duoc khao sat. So
sanh hoat tinh ctia enzyme trong nghién ctru nay véi
nghién ctru trude day ciia Nguyén & cs. (2021) cho
thdy két qua nay ciling c6 su tuong dong. Cu thé 1a
trong nghién ctru cua Nguyén & cs. (2021) thi hoat
tinh cua enzyme B-galactosidase ngoai bao cua céc
chung vi khuén lactic cao nhat 1an luot 14 685,95 U/L,
498,92 U/L va 492,23 U/L tuong rng vdi cac ching
RGH7.1, RGH6.11 va RGHS.8. Cac chung con lai
c¢6 hoat tinh enzyme thap hon nhiéu va nim trong
khoang tir 50,43 - 170,7 U/L (Nguyén & cs., 2021).

Enzyme B-galactosidase la enzyme c6 mét
trong nhiéu loai sinh vit bao gf")rn thyc vat, dong vat
va vi sinh vat. Khong chi vi khuan c6 kha nang sinh
enzyme nay ma céc vi sinh vat khac nhu nAm men
hay nam mdc ciing c6 kha ning san xuat enzyme
B-galactosidase. Theo nghién ctru cua Al-Jazairi &
cs. (2014), trong sb cac ching nAim men d3 duoc
phan 18p tir stra twoi, phd mai, stta chua va vang stra
o Syria thi chung K/uyveromyces DIYS 11 dugc phat
hién c6 hoat tinh enzyme cao nhat v6i 335 U/mL va
ching Kluyveromyces DIY'S 24 ¢6 hoat tinh enzyme
thap nhat 1a 47 U/mL (Al-Jazairi & cs., 2014). Trong
nghién ctru Volford & cs. (2021), 99 chiing ndm
mdc thudc cac chi Lichtheimia, Mortierella, Mucor,
Rhizomucor, Rhizopus va Umbelopsis da dugc sang
loc dua trén kha nang sinh B-galactosidase va 10
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ching thé hién hoat tot nhat da duge chon. Trong
d6, U. longicollis, L. hyalospora va R. pusillus c6
hoat tinh cao nhét trung binh lan lugt 1a 48, 505 va
860 U/mL khi 1én men trong méi truong ¢ bd sung
lactose (Volford & cs., 2021). Tir cac két qua trén,
c6 thé thay rang mdi nhom vi sinh vat hay mdi loai
trong cung 1 chiing ciing biéu hién khac nhau vé kha
nang sinh enzyme B-galactosidase.

3.3. Pinh danh ching Bacillus sp. dugce
tuyén chon

Dua trén két qua thé hién hoat tinh cua
enzyme thong qua qua trinh thuy phan oNPG thanh
oNP, ching B18 duoc giai trinh tu bang cap mdi
27F va 1492R tai vung gen 16S rRNA. St dung
cong cu Nucleotide BLAST dé so sanh trinh tu
doan gen 16S rRNA cua chiung Bacillus sp. B18
Vo1 cac trinh ty trong co so dir liéu cia NCBI,
két qua cho thdy trinh ty 16S rRNA cua dong vi
khuan nay c6 d6 twong dong 98,39% va do bao
pht 98% véi trinh tu ctia chung vi khuan Bacillus
licheniformis (KF737355.1).

Bacillus licheniformis 1a mot truc khuan
Gram duong, c6 ndi bao tir hinh bau duc ¢ gan
trung tdm. Khuan lac trén moi truong c6 mau
tréng, bia chia thuy, mo ndi, bé mit nhan, duong
kinh trung binh nim trong khoang 2 - 6 mm sau
24 - 48 gid nudi cdy (Logan & cs., 2011; Ghani
& cs., 2013; Sonune & Garode, 2018). Véi kha
nang hinh thanh néi bao tir cia B. licheniformis
da gitp no ton tai trong moi truong khic nghiét
va day duoc xem 1a mot 1gi thé 1on cia ching nay
trong viéc g dung n6 dé san xuit enzyme. Trong
nhiéu nghién ctru ciing cho thiy B. licheniformis
la ching c6 kha nang sinh enzyme B-galactosidase
cao nhat trong s cac chung vi khuan dugc phan
1ap. Diéu nay di duoc ghi nhan trong nghién ciru
cua Elsayed & cs. (2019) va Kuribayashi & cs.
(2021). Bén canh d6, theo nhu két qua nghién ciru
cua Juajun & cs. (2011) thi B-galactosidase tu B.
licheniformis c6 tinh 6n dinh va trién vong tot
hon so véi cac enzyme dugc st dung trong cong
nghiép. Khi so sanh v&i cac san phdm enzyme
twong duong trén thi treong thi B-galactosidase
duoc tinh ché tir viéc toi vu héa qua trinh 1én men
B. licheniformis A1SZ2 duoc cho la ré hon dang
ké ma van mang lai hiéu qua tuong tmg (Amin &
Ali, 2023).
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3.4 Anh hwéng ciia nhiét do va pH dén hoat
tinh enzyme B-galactosidase ctia ching Bacillus
licheniformis B18

Qué trinh sinh tong hop enzyme B-galactosidase
cta vi khuan Bacillus c6 thé bi anh hudng boi mot
s6 yéu td khac nhau nhu nhiét do, d6 pH, ngudn
carbon, ngudn nitrogen hay boi chat kich thich nhur
lactose. Trong thi nghiém nay, sy anh hudng cua
nhiét d§ va pH ctia mdi truong 1én men dén hoat
tinh cia enzyme B-galactosidase dugc khéo sat
va két qua dugc trinh bay trong Bang 2. Hoat tinh
enzyme [3-galactosidase cua chung B. licheniformis
B18 & cac mirc nhiét d va pH khéao sat dao dong
trong khoang 397,16 - 533,08 U/L. Trong d6, moi
trudong ban dau & muc pH 7,0 vau & nhiét do 30°C
ghi nhan hoat tinh enzyme cao nhét (533,08 U/L) va
c6 khac biét y nghia so voi cac nghiém thire con lai.
Két qua nay co su twrong ddng véi két qua nghién
ctru cua Akcan (2018) khi t6i wu hoa diéu kién nudi
ciy dé san xuat B-galactosidase tir B. licheniformis
ATCC 12759 trong qué trinh Ién men ¢ trang thai
ran. Qua trinh ghi nhan két qua cho thay kha ning
san xudt enzyme toi da ¢ pH 7,0. Do pH ciia moi
truong lén men dong mat vai tro quan trong trong
viéc gay ra nhitng bién d6i v& mat hinh thai cua vi
sinh vat va ciing nhu trong qua trinh tiét enzyme.
Tuy nhién, nhiét d6 tdi wu cho qua trinh sinh
enzyme [-galactosidase vdi hoat tinh cao la 37°C
va nguyén nhan c6 thé do ban chat ua nhiét cta loai
B. licheniformis ATCC 12759 (Akcan, 2018).

Bang 2. é‘;nh hwéng ciia nhié¢t do va pH moi truong
dén hoat tinh enzyme p-galactosidase

Nhiét do (°C) pH Hoat tinh enzyme (U/L)

6,0 421,870
30 6,5 423,64
7,0 533,08¢
6,0 438,64
37 6,5 397,16°
7,0 436,000

Ghi chu: CdF gia tri trung binh theo sau co cac mdNL{
ty giong nhau thé hién su khac biét khong co y nghia vé
mat thong ké o murc y nghia 5% (p<0,05).

Mit khéc, trong cong bd két qua cta Batra &
cs. (2002) thi hoat tinh enzyme t6i da dat dwoc & pH
ban dau 1a 6,8 va nhiét do thich hop cho qué trinh
san xuat enzyme 1 & 50°C va nguyén nhan c6 thé la

do chung B. coagulans 1a ching ua nhiét dugc phan
1ap tir sudi nudc nong (45 - 90°C) & Manikaran (An
Do) (Batra & cs., 2002). Jaturapiree & cs. (2012)
cling d4 nghién ciru anh huéng cua gia tri pH ban dau
ctia moi truong dén qué trinh san xuat enzyme duoc
nghién ciru trong pham vi pH tir 6,0 - 10,0. Két qua
cho théy san luong enzyme dat ti da khi pH dat 8,5.
Bén canh d6, cac nhiét d6 1én men khac nhau (40 -
60°C) cling dugc khao sat va 50°C dugc xac dinh 1a
thich hop dé chung Bacillus sp. B1.1 phat trién tot
va c6 hoat tinh B-galactosidase cao nhat 1a 478 U/L
(Jaturapiree & cs., 2012). Cac két qua cho thiy dbi
v6i mot s6 chung Bacillus, diéu kién nhiét d6 va pH
t6i wu ctia moi truong co thé khac nhau dé sinh tong
hop enzyme B-galactosidase mot cach tdi da.

4. Két luan

Nghién ctru cho thiy trong tong sé 21 ching
Bacillus spp. dugc khao sat, c6 6 chung c6 kha nang
sinh enzyme p-galactosidase. Trong sé do, 4 ching
(B6, B9, B17 va B18) cho két qua duong tinh mau
xanh dam khi thr nghiém voéi X-gal. Hoat tinh cia
enzyme [3-galactosidase da dugc xac dinh cho 4 chung
Bacillus spp. nay va ching B18 thé hién hoat tinh
enzyme cao nhét, duoc dinh danh 1a B. licheniformis
B18. Nghién ctru méi truong 1én men san xuit enzyme
B-galactosidase tir chiing ny cho thiy diéu kién thich
hop cho qué trinh 1én men la pH 7,0 va nhiét do u
6 30°C.

Loi cdm on: Nhom tac gia chan thanh cam
on sy hd tro kinh phi ciia Truong Pai hoc Cén
Tho thong qua dé tai “Tuyén chon cac chung vi
khuéan Bacillus spp. ¢6 kha ning sinh enzyme beta-
galactosidase" (ma sb TSV2021-146).
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