Nghién ctru khoa hoc c6ng nghé

NGHIEN CU’U THU NHAN VA TINH SACH ENZYME NGOAI BAO
CELLULASE TU CHUNG VI KHUAN UA MAN Bacillus sp. X2

TO LAN ANH, NGUYEN KHANH HOANG VIET, NGUYEN VAN HOANG,
TO VAN THIEP, NGUYEN THI NHUNG

1. PAT VAN PE

Tai cac ving ven bién hai dao, noi c¢6 nhiéu don vi quin doi déng quan ciing
nhu cac ving dan cu sinh séng, tinh trang 6 nhiém suy thoai méi trudng dang ngay
cang trd nén nghiém trong. Chat thai phat sinh tir nhiing hoat dong sinh hoat, san
xudt v6i ham lwong cac chét hitu co cao nhu cacbonhydrat, protein, cellulose,
xylan... thudng bi nhiém main, khé phan hiy, tao diéu kién cho céc sinh vat gay bénh
truyén nhiém nhu rudi, bo, chudt, nim phat trién ciing nhu lam 6 nhiém dat, ngudn
nuéc mat va nuéc ngam. Trong d6, cac hop chat cellulose (lignin, cellulose,
hemicellulose) 1a thanh phan kho phan huy sinh hoc nhat chiém khoang 70% theo
khéi lugng kho trong chét thai hitu co [7]. Cellulose ciing 1a polyme chu yéu céu tao
nén thanh té bao thuc vat, véi cdu triic dang bé soi viing chic duoc xdy dung tir cac
don phan D-glucose lién két voi nhau bang lién két 5-1,4 glycoside [8]. Dé phan hiy
ciu trac bo soi bén vimng ndy, can c6 sy két hop cua 3 loai enzyme cellulase:
endoglucanase (EG), exoglucanase (CBH) va B-D-glucosidase (BG) [3, 6].

Trén thé gidi, da co rat nhiéu cong trinh nghién ctru vé tach chiét, tinh sach
cellulase dugc tmg dung trong cac nganh cong nghiép nhu san xuat gidy, thirc an
chan nuéi, chat tdy rira, nhién liéu sinh hoc hay enzyme thuong mai [1+3, 5]. Bén
canh do, cellulase cling dugc b6 sung vao cac ché phém sinh hoc xtr 1y 6 nhiém moi
trudng, giup cho qua trinh phan huy cic chét thai lignocellulose dat hiéu qua cao,
ddng thoi thiic ddy sy chuyén hoa vt chit trong tu nhién.

O Viét Nam, trong thoi gian gan day, cic nghién ctru vé tinh sach va biéu hién
enzyme cellulase tai to hop ciing dang duoc chi trong nham san xuat lugng 16n
cellulase ing dung trong cac linh vuc khac nhau [9+11]. Tuy nhién, nhin chung céc
cong trinh nghién ctru vé cellulase hoat dong trong nong d6 mudi cao chua cé nhiéu.
Vi vay, trong bai bao ndy, nhom tac gia tién hanh nghién ctru thu nhan va tinh sach
cellulase c6 kha nang phan huy cellulose trong diéu kién man, ung dung trong san
xudt ché phdm enzyme xir 1y chét thai hitu co ¢6 d6 min cao giy 6 nhim moi
truong ven bién hai dao.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu va hoa chit
Chung vi khuan X2 duoc phéan 1ap tir mau nudc bién tai ving bién Hai Phong.

Hoa chat: Cac hoa chit trong nghién ciru 1a cac hoa chat thuong st dung cho
vi sinh va sinh hoc phan tur tir cac hang Sigma, Mecrk, Thermo Scientific, GE.
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2.2. Thiét bi

Céc thiét bi thi nghiém duogc st dung chii yéu nhu: May PCR, thiét bi dién di
ngang cia hing Bio-rad (M¥), hé thong chup anh dién di Mega bio print ctia hing
Fisher biotech (Uc), may ly tdm lanh ciia hing Orto alresa (Tdy Ban Nha), thiét b
tinh sach protein cia hang GE (USA), bo dién di protein cua hang Cleaver (MY).

2.3. Phuong phap nghién ctru
2.3.1. Khdo st mot sé dic diém sinh Iy, sinh héa ciia chiing

Tién hanh xac dinh hinh thai khuén lac, hinh thai t& bao, kha ning sinh bao tir
va xay dung dudng cong sinh trudng ctuia chung.

2.3.2. Dinh danh chiing vi khudn va xdy dung cdy phat sinh loai

Tach chiét va tinh sach DNA tong s6 cua chiing bang bo Kit tinh sach DNA
ctia hing ANABIO. Poan gene 16S rRNA duoc khuéch dai bang phan tng PCR sir
dung ciap moi 27F (5-AGAGTTTGATCCTGGCT CAG-3’) va 1492R (5’-
GGTTACCTTGTTACGACTT-3’). Chu ky nhiét ctia phan ung PCR nhu sau: 95°C
trong 3 phut, 30 chu ky véi cac bude: bién tinh & 95°C trong 30 gidy, gan moi 51°C
trong 15 gidy, téng hop & 72°C trong 2 phut. San phim PCR dugc kiém tra bang
dién di gel agarose va guii di giai trinh ty tai Trung tdm 1% BASE (Singapore), st
dung Kit BigDye® Terminator v3.1 Cycle Sequencing (Applied Biosystems) véi
cip mdi S518F (5-CCAGCAGCCGCGGTAATACG-3') va 800R (5'-
TACCAGGGTATCTAATCC-3"). Trinh tuy gene 16S rRNA sau khi giai trinh tu
dugec BLAST dé tim ra cac ching c6 d6 turong dong cao va xay dung cdy phat sinh
loai str dung phuong phap Neighbor joining trong phan mém BioEdit.

2.3.3. Nghién ciru anh hwéong ciia mét sé diéu ki¢n nuéi cdy dén khd ning
sinh enzyme cellulase ciia chiing vi khudn X2

Thi nghiém dugc tién hanh nham khao sat anh huong cia thanh phan moi
truong ban dau, nhiét do, pH, néng dd mudi téi qua trinh thu nhén cellulase ngoai
bao cta chung. Chung dugc nudi cdy trong cac moi trudng: (1) CMC 10 g/L; NaCl
30 g/L; pepton 10 g/L; cao nim men 5 g/L, (2) CMC 10 g/L; NaCl 30 g/L;
(NH4),S04 1 g/L; K,HPO4 1 g/L; CaCl, 0,04 g/L; MgSO4 0.3 g/L; cao nam men 1
g/L, (3) CMC 10 g/L; NaCl 30 g/L; glucose 1 g/L; cao ndm men 3 g/L; pepton 5
g/L. Tién hanh thu dich enzyme ngoai bio ctia chiing trong cac moi truong lua chon
vao thoi diém 24 h, 48 h, 72 h, 96 h dé xac dinh hoat tinh enzyme, tur d6 lua chon
mdi trudng va thoi diém thu nhan enzyme. Nudi cdy chung trong mdi trudng nudi
céy da lua chon, 14n lugt xac dinh hoat tinh enzyme O cac diéu kién nhiét d6 30°C,
37°C, 40°C, 50°C, cac pH 6, 7, 8, 9 va cac n6ng d6 mudi 12 0; 20; 30; 40, 50 g/L.
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2.3.4. Két tiia protein biang (NH ,),SO;

150 ml dich enzyme thdé dugc bd sung tir tir mudi (NH4)>SO4 bdo hoa 80%,
khudy déu nhe nhang bang diia thuy tinh cho dén khi tan hét. Tiép tuc khudy thém
30 phut sau d6 dem ly tim 9000 vong/phut, 15 phut, 4°C, loai bo dich ndi. Hoa tan
két tiia bang 10ml dung dich dém Tris 20 mM pH 8. Dich enzyme sau khi hoa tan
duogc tién hanh tham tich qua dém bang ti tham tich kich thudc 10 kDa, sir dung
dém Tris 10 mM pH 8, thay dém 4 14n trong qua trinh tham tich.

2.3.5. Tinh sach enzyme b&ng sdc ky trao doi ion va kiém tra sin phcfm sau
tinh sach

Cellulase thu nhan dugc sau khi két tia véi mudi (NH4)2SO04 dugc tién hanh
tinh sach qua cot XK 16 ctia hang GE (USA) sir dung Superloop 10ml, nhya trao doi
ion am DEAE, pha dong dém Tris 20 mM pH 8, toc d6 dong 2 ml/phiit. Chuwong
trinh chay tinh sach cellulase dugc tién hanh nhu sau: Can béng 5 CV; Rura cot 4
CV; Rira giai 5 CV ché do gradient 0+100% Tris 20 mM NaCl 2M pH 8; Rira cot 5
CV; Cén bang lai 5 CV, trong d6 CV 1a thé tich ¢t (column volume). Cac phan
doan 2 ml thu duoc bao quan ¢ 4°C va xac dinh hoat do cellulase.

San pham sau khi tinh sach dugc kiém tra bang phuong phap dién di bién tinh
trén gel polyarylamide (SDS-PAGE), so sanh v6i thang chuan kich thudc 10+200 kDa.

2.3.6. Xdc dinh hoat dp va hoat tinh enzyme

e Dinh tinh enzyme cellulase bang phwong phap duc 15 thach

Chuén bi méi trudng dia peptri gom c6 CMC 2 g/L, NaCl 30 g/L, Agar 20
g/L, duc 16 dudng kinh 10 mm. Nho 200 pl dich enzyme thd vao céc 16 thach, dit &
4°C trong 8 tiéng sau d6 dat cac dia thach ¢ diéu kién 37°C qua dém. Hoat tinh
enzyme dugc xac dinh qua kich thudc vong phan giai (D’-d’, mm). Trong d6 D’ 1a
duong kinh vong phén giai, d” 1a duong kinh 16 khoan. Mau d6i ching 4m st dung
nude cat thay thé cho dich enzyme.

e Xac dinh hoat do enzyme

Hoat d¢ enzyme dugc xac dinh theo phuong phap duong kha-DNS (3,5-
dinitrosalicylic acid) [4]. Cudng d6 mau cua hon hop phan tGng ti 1& thuan véi ndng
d6 duong khir tao thanh tir qué trinh phén cét phan tir co chit CMC cia enzym
celllulases trong mot pham vi nhat dinh. Hoat do enzyme (U/ml) 13 lugng enzyme
gidi phong ra 1 pmol glucose trong 1 phut.

3. KET QUA VA THAO LUAN
3.1. Khio sat mot sé dic diém sinh 1y sinh héa va dinh danh chiing vi khuin
3.1.1. Khdo sdt mét so diic diém sinh truéng ciia chiing vi khuin X2

Chung vi khudn X2 duogc tién hanh hoat héa va nudi cdy trén moi truong LB
bd sung CMC 10 g/L va NaCl 30 g/L, nudi ¢ 37°C, lic 150 vong/phut. Két qua
nhuém Gram cho thiy ching 13 vi khuan Gram dwong, hinh que, c6 kha ning sinh
bao tir, phat trién tt trén moi trudng LB véi ndng d6 NaCl 30 g/L (hinh 1).

Tap chi Khoa hoc va Céng nghé nhiét d&i, S6 14, 11 - 2017 145



Nghién ctru khoa hoc cng nghé

= - o
A -
- 8 - et
r - - '
. aa-
- -
* -
F g
- " -
-
v
- -
Hinh 1a. Hinh thai khuén lac Hinh 1b. Hinh thai té bao
clia chung vi khuan X2 ctia ching vi khuan X2

Tién hanh thu dich nuéi cy chung tai cac thoi diém khac nhau va do mat do
quang cua dich ¢ budc song 600nm dé khao sat dudng cong sinh tru’O'ng cua chung
Két qua cho thay ching c6 kha ning thich nghi nhanh trong moi truong nudi cay.
Mat do quang tang manh tir sau 12h va dat cuc dai ¢ 42 h, pha can bang tur 3648 h
(hinh 2).
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Hinh 2. Bong hoc qua trinh sinh truéng ctia ching X2 trong méi truong LB
3.1.2. Dinh danh chiing vi khuin X2

Poan gen 16S rRNA dugc nhan PCR véi cap mdi dic hiéu 27F va 1492R. San
pham PCR dugc kiém tra bang dién di trén agarose 1% thu dugc 1 bing c6 kich
thudc khoang 1,5 kb. Trong khi d6 méau dbi ching am (khong c6 khuén DNA) thi
khong xuét hién bang nao (hinh 3).
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Hinh 3. Dién di san pham PCR doan gene 16S rRNA chung vi khuan X2
M: Marker

-ve: Miu dbi chimg am (dung nude thay thé cho khuén DNA)

+ve: Mau ddi ching duong (ding DNA tach chiét tir E.coli 1am khuon)
X2: San pham PCR doan gen 16S rRNA cua chung X2

Trinh tu nucleotide c6 kich thudc 1496 bp thu dugc sau khi giai trinh ty dugc
so sanh véi cac trinh tu dd cong bd dé tim ra cac ching c6 do tuong dong cao so véi
chung X2 va xay dung cdy phat sinh loai. Két qua cho thiy, chung X2 c6 dé twong
ddng cao nhit 1a 99% so véi nhiéu ching Bacillus licheniformis DSM 13. Vi vay,
két luan chung X2 thudc chi Bacillus, c¢6 kha nang thudc loai Bacillus licheniformis,
va dugc dé nghi dat tén Bacillus sp. X2.

Bacillus atrophaeus 1942 strain 1942 165 rib I RNA, p q

Bacillus subtilis subsp. inaquosorum strain BGSC 3A28 165 ribosomal RNA gene, partial sequence

Bacillus subtilis strain 168 165 ribosomal RNA gene, complete sequence

Bacillus subtilis strain DSM 10 165 ribosomal RNA gene, partial sequence

Bacillus sonorensis strain NBRC 101234 165 ribosomal RNA gene, partial sequence

X2, 1496 bp

Bacillus licheniformis strain NBRC 12200 165 ribosomal RNA gene, partial sequence

Bacillus licheniformis strain ATCC 14580 165 rit | RNA gene, pl q

Bacillus licheniformis strain BCRC 11702 16S ribosomal RNA gene, partial sequence

Bacillus licheniformis strain DSM 13 168 rib I RNA gene,

Bacillus aerius strain 24K 16S ribosomal RNA gene, partial sequence

Hinh 4. Cay phat sinh loai chung vi khuan X2 dua trén so sanh
d6 tuong dong cua trinh tir 16S rRNA
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3.2. Nghién ctru anh huéng ciia mot s6 diéu kién nudi ciy dén hoat tinh
cellulase ciia chiing Bacillus sp. X2

3.2.1. Méi truwong nuéi cdy va thoi gian thu nhin enzyme

Nudi ciy chung trong cac méi truong 1, 2, 3 ¢6 thanh phan dinh dudng khac
nhau, thoi diém thu dich enzyme ngoai bao dé xac dinh hoat tinh 1a 24 h, 48 h, 72 h,
96 h. Hoat tinh enzyme ngoai bao cia ching vi khuan Bacillus sp. X2 dya trén kich
thude vong thay phéan trong cac méi truong va thoi diém khac nhau duoc thé hién
trong bang 1.

Bang 1. Hoat tinh cellulase cua chung Bacillus sp. X2 & cac
mai trudng nudi cdy va thoi diém khac nhau

Mbi truong D-d (mm) D-d (mm) D-d (mm)
Thoi gian A e "

24h 10 1 19

481 15 15 o

72h 21 19 o

96 h 20 15 v

Duya vao bang 1 ¢6 the thay, trong 3 mdi truong nudi cdy, hoat tinh cellulase
cta chung dugc thé hién tbt nhat 0 moi truong 1 1a moi trudng LB ¢co bd sung co
chat CMC 10 g/L, ndng d6 mubi 30 g/L, hoat tinh dat cao nhat & thoi diém 72 h
(vong thuy phan dat 21 mm). Do d6, nhom tac gia lya chon moi truong 1 cho cac
nghién ctru tiép theo, ddng thoi Iya chon thoi diém 72 h thu nhan dich enzyme.

3.2.2. Nhiét dp va pH

Nuo6i céy ching trong moi truong 1 da lya chon lan lugt & cac nhiét do va pH
khac nhau, két qua xac dinh hoat tinh enzyme duoc thé hién ¢ hinh 5.

30 - 30 -
- 25 25 -
E 20 - E 20 -
Eis %15 1
T 10 - & 10 -
= 5 |
0 - 0 -

30°C 37°C 40°C 50°C pH 5 pH 6 pH 7 pH 8 pH 9

Nhiét d9 pH

Hinh Sa. Hoat tinh cellulase ciia chung ~ Hinh Sb. Hoat tinh cellulase cua ching
Bacillus sp. X2 & cac nhiét do khac nhau Bacillus sp. X2 & cac pH khac nhau
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Véi méi truong 1, kha nang thu nhan enzyme ngoai bao ciia ching kha tét &
nhiét 46 30+37°C va tot nhat & 40°C. Piéu nay ph hop voi cac nghién ciru trude do
vé Bacillus licheniformis 1a loai vi khuan hiéu khi, va 4m. Bén canh d6, ching ciing
thé hién kha ning sinh enzyme ngoai bao tdt trong diéu kién pH tir 5+9, tuy nhién
pH trung tinh 6+7 1 thich hop nhat cho qua trinh thu nhan enzyme ngoai bio.
Chung vi khuan Bacillus sp. X2 1a chung vi khuan thich nghi trong méi truong nudc
bién c¢6 pH > 7, do d6, nhom tac gia lya chon pH 7 va nhiét do 40°C dé nudi ciy
chung cho qua trinh thu nhan enzyme.

3.2.3. Néng do muoéi NaCl trong moi truong nudi cd'y

Déi voi chung vi khuéan wa man, n6ng d6 mudi c6 anh huong rat 1on dén kha
ning sinh truong va sinh enzyme ngoai bao. Nudi cdy chung Bacilus sp. X2 trong
moi trudng 1, pH 7 va nhiét do 40°C, & cac ndng d6 NaCl 0; 20; 30; 40; 50 g/L. Két
qua dugc thé hién trén hinh 6.

30 ~
25 A
EZO E
= 15 A
T
R 10 -
5
O A T T T T
0g/L 20g/L 30g/L 40g/L 50g/L
Nong dd mudi

Hinh 6. Hoat tinh cellulase ctia ching Bacilus sp. X2 & nong d6 mudi khac nhau

Kha ning thu nhan enzyme ngoai bao cta ching dat hiéu qua tdt trong khoang
ndng d6 mudi 030 g/L va cao nhat & ndong do mudi 30 g/L. Tuy nhién, & ndng dd
mudi cao hon, chung vin c6 kha ning sinh enzyme ngoai bao twong ddi tét. Vi vay,
chung phu hop 1am ngudn thu nhén enzyme cho qua trinh san xuét ché phdm phan
huay chét thai hitu co c6 dd min cao tai cac vung ven bién hai dao.

3.2.4. Nuéi cdy thu nhin enzyme cellulase

Sau qua trinh, diéu kién nuoi céy ching dé thu nhan enzyme dugc lya chon la
mdi trudng LB b sung CMC 10 g/L, ndng do mudi 30 g/L, nhiét d6 40°C, pH 7, thu
nhan sau 72h. Két qua danh gia hoat tinh cellulase trong méi trudng nudi cay tdi uu
duoc thé hién trén hinh 3.6 va bang 3.2. Hoat d6 enzyme sau 72 h 1a 0,231U/ml xac
dinh bang phuong phap dudng khir DNS. Hoat d6 enzyme tuong ddi thap so véi cac
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nghién ctru dd cong bd trude diy c6 thé 1a do thoi diém thu nhan dwoc luong
enzyme nhiéu nhét chua phai la diéu kién toi wu cho hoat dong cua enzyme. Bén
canh d6, thoi diém 72h 1a thoi diém té bao dang & pha suy vong, su phan hity noi
bao giai phong cac enzyme protease phan huy protein ngoai bao cé trong canh
truong, lam hoat do cellulase giam.

T.hm Hoat d¢ D-d (mm)
gian (U/mL)

24 h 0,157 12

48 h 0,176 19

72 h 0,231 24

Hinh 7. Hoat tinh cellulase cﬁa} Bang 2. Hoat‘ do va hoat ’tinh’ cellulase cua
chung theo phuong phap duc 10  chung trong dic¢u kién nuoi cay toi uu

3.3. Tinh sach enzyme cellulase

150 ml dich enzyme thé c6 ham luong protein tong 2271 mg va hoat do téng
34,65U. Sau két ta, 10 ml enzyme thu dugc dat hoat d6 15,8 U v6i ham luong
protein 14 216,8 mg. Tién hanh tinh sach enzyme bang sac ky trao ddi ion véi nhya
DEAE, can bang bang dém Tris HC1 20 mM pH 8 va rira giai véi Tris HCI 20 mM
pH 8 NaCl 2M theo gradient tir 0~100%. Két qua thu dugc 1 peak tir phan doan 7
dén 14 trong qué trinh rira giai (hinh 3.8). Dich thu duoc tir tit ca cac giai doan cua
qua trinh tinh sach nhu rtra cot, rira giai dugc giir lai va xac dinh hoat do cellulase.
Két qua cho thdy chi c6 cac phan doan tir 7 dén 14 ¢ giai doan rira giai c6 hoat tinh
cellulase. Cac phan doan nay duoc gom lai, c6 hoat d6 téng 14 0,49 U va ham luong
protein 4,4 mg. Két qua tinh sach cellulase duoc trinh bay trén bang 3.

Bang 3. Muc d6 tinh sach cua enzyme cellulase thu nhan
tur chung Bacillus sp. X2 & cac phan doan khac nhau

Phan doan g‘:;'gt(%(.; Prot((::lng)t ong Ho%(;ll(;)lgeng Do tinh sach
Dich enzyme thd 34,56 2271 0,015 1

Két thia mubi 15,8 216,8 0,07 4,7
Séc ky trao d6i ion 0,49 4.4 0,11 7.3
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Hinh 8. Sic ky do qua trinh tinh sach cellulase Hinh 9. Pién di san pham

bang sic ky trao ddi ion enzyme cellulase sau ' _tinh
=== UV 280 nm (mAU) sach bang sic ky trao doi ion

N N ] T MI: San pham sau tinh sach
Nong~ d6 dung dich rira giai (%) Marker: Thang protein chuan
Do dan dién (mS/cm)

Dich enzyme tho sau khi két tia bang mudi va tinh sach bang sac ky trao do6i
jon c6 do tinh sach cao hon 7 1an so vé4i ban dau, hoat do riéng cua enzyme thu duogc
la 0,11 U/mg. Pién di san phém sau tinh sach thu dugc cho két qua trén bang dién di
v6i 2 vach c6 kich thudce khoang 45 kDa va 25 kDa, ngoai ra con ¢6 1 bang mo co
kich thudc khoang 85 kDa (hinh 3.9). Diéu d6 ching to c6 thé cellulase cia chung 1a
mot hdn hop cac enzyme voéi cac kich thudc khac nhau, nhung co dién tich twong
dbi gidng nhau do d6 chiing chua thé phan tach hoan toan sau qué trinh chay sic ky
trao d6i ion. Cac enzyme ndy c6 thé mang hoat tinh phén cit endo- hodc exo- va
d6ng vai tro hd tro nhau trong qué trinh phén cat hoan toan chudi soi cellulose.

Theo két qua giai trinh tu cac chung thudc loai Bacillus licheniformis, c6 mot
s6 gene ma hoa cho endoglucanase kich thugc 79,5 kDa (ma genbank 1a EID46754),
63,56 kDa (ma genbank 1a EID46755) va 59,6 kDa (ma genbank 1a EID46965.1).
Mot s6 enzyme cellulase khac tir Bacillus licheniformis ciing da duoc nghién ciru co
hoat tinh exoglucanase véi kich thudc 81,02 kDa, hay hoat tinh endoglucanase co
kich thudc 54,99 kDa (theo Uniprot.org). Ngoai ra, cac enzyme c6 kich thudc 29
kDa, 37 kDa ciing d dugc nghién ctru vé kha nang phan huy cellulose [2, 5]. Piéu d6
cho théy, rit nhiéu ching thudc loai Bacillus licheniformis di duoc nghién ctru co
kha nang tong hop cac loai cellulase khac nhau. Vi vay, san pham sau tinh sach trong
nghién ctu nay s& tiép tuc duwoc phdn tach va nghién ctru cac hoat tinh
endoglucanase, exoglucanase hay glucosidase phuc vu cho muc dich san xuit ché
pham enzyme tai t6 hop.
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4. KET LUAN

Chung vi khuan sinh cellulase chiu man thuc chi Bacillus dugc dé nghi dat
tén 1a Bacillus sp. X2. Ching c6 kha ning sinh tong hop cellulase tdi wu trong moi
trudng LB, & ndng d6 mudi 30 g/L, nhiét d6 40°C, pH 7. Sau tinh sach cellulase thu
duoc co hoat d6 riéng 0,11 U/mg cao hon 7 14an so voi dich enzyme tho ban dau. Két
qua chay dién di SDS-PAGE san pham sau tinh sach thu duoc 3 bang véi cac kich
thudc tuong tmg 25 kDa, 45 kDa, 85 kDa. Cac protein nay s& tiép tuc duoc phan
tach va nghién ctru hoat tinh phan huy cellulose (endoglucanase, exoglucanase, -
glucosidase) tao tién d& cho nghién ctru san xuat ché pham enzyme cellulase tmg
dung trong xtr 1y chit thai hiru co viing ven bién hai ddo Viét Nam.
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SUMMARY

PRODUCTION AND PURIFICATION OF HALOPHILIC CELLULASE
FROM Bacillus sp. X2

Extracellular cellulase was purified from culture supernatants of the halophilic
bacterium X2, which was identified as a Bacillus species by analysis of 16S rRNA
gene sequence and named as Bacillus sp X2. Under optimized conditions, including
pH 7.0, 40°C and 30 g/L NaCl, incubation for 72 h in Luria-Bertani medium, the
strain Bacillus sp. X2 exhibited a maximum production of cellulase. After
purification by ion exchange chromatography with DEAE resin, the purified enzyme
performed a specific activity of 0,11 U/mg, 7-fold higher than that of the
supernatants, and showed 3 bands on SDS-PAGE with molecular weight of 25, 45,
85 kDa, respectively.

Keywords: Halophilic cellulase, purification of cellulase, Bacillus licheniformis.

Nhan bai ngay 24 thang 8 nam 2017
Hoan thién ngay 08 thang 10 nam 2017

Vien Cong nghé moi, Viéen KH-CN Quan sy

Tap chi Khoa hoc va Céng nghé nhiét d&i, S6 14, 11 - 2017 153



