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TOM TAT

Cellulase 14 enzyme dwoc trng dung trong nhiéu linh viwec nhw ndng nghiép, céng nghiép va y hoc. Trong sb
céc loai vi sinh vat thi vi khudn dwoc danh gia c6 kha nang tédng hop cellulase véi hoat tinh cao, én dinh va han
ché gay 6 nhiém méi trwong. Nghién cteu nay dwoc thwe hién nham phan lap va xac dinh dac diém clta chang vi
khudn cé khad nang cao trong trong phan giai cellulose, tir d6 c6 thé 1am co s& cho viéc nghién clu, phét trién
bién phap x& Iy phu phdm néng nghiép chia cellulose hiéu qua hon. T mau phu phadm ché bién gé dwoc thu tai
hai tinh Hwng Yén va Ha Noi, bang phwong phap nudi cly trén méi trwong chon loc c6 chira 1% CMC
(Carboxymethyl cellulose), 23 chiing vi khuan cé hoat tinh phan gidi CMC dwoc phan lap va trong do, vi khuin C4
va C21 la hai chling c6 thé hién kha nang phan gidi CMC cao. Dwa trén dic diém hinh thai khuén lac, hinh thai té
bao, cling nhw dac diém hoéa sinh cho thay ca hai chiing vi khuan nay déu thudc chi Bacillus sp. Sau khi khdo sat
anh hwdng cla mot sb didu kién nudi cdy dén hoat d6 cellulase cta hai ching vi khuan tuyén chon cé thé thay,
ching C4 tbng hop cellulase c6 hoat d6 manh nhét khi nudi trong méi trwdng LB, diéu kién I&c, pH 8,0 trong 24
gi®; Trong khi d6 chiing C21 sinh téng hop cellulase c6 hoat d manh nhét khi nudi trong méi trwéng LB, didu kién
l4c, & 35°C, pH = 6,0 trong 72 gi®. Cubi cung, danh gia kha nang phan giai rom ra va gé muc trong diéu kién in
vitro cho thay ching C4 va C21 cé kha nang phan giai ting 3,02-4,22 14n so véi dbi chirng.

T khéa: Bacillus sp., cellulase, phan gidi CMC, phu phadm san xuét gé.

Characterization of Potential Cellulose-Degrading Bacteria Isolated
from by-Products of Wood Processing

ABSTRACT

Cellulase is an enzyme used in many fields, such as agriculture, industry, and medicine. Among
microorganisms capable of synthesizing cellulase, bacteria are evaluated as having high enzyme activity, stability,
and limited environmental pollution. This study was conducted to isolate and characterize bacteria strains with
high ability to degrade cellulose, which can serve as a basis for research treatment methods for cellulose-
containing agricultural by-products more effective. From wood processing by-products collected in two provinces,
Hung Yen and Hanoi, by inoculating method on a selective medium containing 1% CMC (Carboxymethyl
cellulose), 23 strains of bacteria capable of degrading CMC (carboxymethyl cellulose) were isolated, two strains,
C4 and C2,1 were potential strains showing high ability to degrade carboxymethyl cellulose. Colony morphology,
cell morphology, and biochemical characteristics showed that both strains belonged to genus Bacillus sp. After
evaluating effects of culture conditions on cellulase activity of two selected strains, strain C4 synthesized cellulase
with the highest activity when cultured in LB medium, shaking condition, at 35°C, pH 8.0 for 24 hours; while strain
C4 synthesized cellulase with the highest activity when cultured in LB medium, shaking condition, at 35°C, pH 6,0
for 72 hours. Finally, evaluation of the ability to decompose rice straw and rotten wood in vitro showed that the
efficiency of these strains increased 3.02-4.22 times compared with the control.

Keywords: Bacillus sp., cellulase, CMC-degrading activity, by-products of wood processing.
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1. DAT VAN DE

Chuyén d6i sinh khoi c6 chiia cellulose bang
cac phuong phap cua céong nghé sinh hoc 1a
huéng tGng dung bén viing dé tao ra cac phan ti
duong glucose cung c4p ngudn nguyén lidu tao
ra con sinh hoc va cic nhién lidu sinh hoc khac
(Gupta & Verma, 2015). Cac enzyme c6 thé
phan huy vat liéu chiia cellulose hién nay dugc
xem la ch4t xudc tac sinh hoc quan trong trong
cac tng dung chuyén ddi cong nghé sinh hoc
(Kuhad & cs., 2011). Nhiing enzyme nay dudc
tao ra bdi nhiéu nhém vi sinh vat c6 kha ning
phan huy cac hop chat chiia cellulose. Cac phiic
hgp enzyme d6 bao gém endoglucanase,
exoglucanase va p-glucosidases, ching hoat
dong cung nhau dé pha huy lién két a-1,4
glycosidic cua cellolose (Juturu & Wu, 2014).
HAu hét cac enzyme nay dude téng hop trong tu
nhién bdi nam nhu Tricoderma,
Aspergillus hay ti céc loai vi khudn nhu
Bacillus, Clostridium va Cellulomonas (Gupta &
Verma, 2015). Cac enzyme phan huy cellulose
tao ra béi vi khuén dugde danh gia c6 hiéu qua
xtc tac cao, cic chu ky 1én men dién ra ngén, st
dung nguyén liéu ré tién va dé dang tac dong dé
bién ddi vé mat di truyén (Bharathiraja & cs.,
2017). Tuy nhién, ngadnh céng nghiép san xuit
nhién liéu sinh hoc hodc cac quéa trinh xt Iy phé
phu phim cta san xudt nong nghiép, cong

cac loai

nghiép van dang cin cic nguén gen vi sinh vat
c6 kha ning phan huy cellulose cao, dé dang ap
dung cho chi phi thap (Lee & cs., 2008). Cac
nghién ctu chi ra rang vi khudn c6é kha ning
tang sinh khéi nhanh hon cac loai vi sinh vat va
day 1a ngudn cung cdp gen tiém ning dé thu
nhén cic san phdm enzyme phan huy cellulose.
Qua trinh nhan sinh khéi thu nhan cac san
phdm thuong dudc kiém soat chit ché dé dat
duge hiéu qua cao nhat. San lugng enzyme
cellulase thuong chiu dnh hudéng ctia nhiéu yéu
t6 nhu lugng ching giéng, diéu kién nudi ciy
(pH, nhiét d9, chat hoat héa, chat dém, ché& do
khudy, thoi gian sinh trudng) Immanuel & cs.,
2006). Chinh vi Iy do d6, viéc phan lap, nghién
ctu dac diém cta chung vi khuan thé hién kha
ning phan giai cellulose cao c6 ¥ nghia rat 1é6n
trong viéc phat trién cac bién phap xt ly phu
pham noéng nghiép chita cellulose.
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2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

MAu phu phdm (mun cua) sau ché bién gb
dude 1 hoai muc lau ngay dude thu thap tai 03
dia diém 1a (1) x4 Tan Quang, Vian LaAm, Hung
Yén; (2) xa Pai Péng, Vian Lam, Hung Yén va
(3) Kiéu Ki, Gia Lam, Ha No6i. MAu phé pham
duge dung vao tdi zip va dua vé phong thi
nghiém phuc vu cho phén lap vi khuén.

2.2. Phuong phap nghién ciiu

2.2.1. Phan lip va tuyén chon vi khuan cé
kha niang phan giai CMC

* Phan lap:

Vi khuén dudc phan lap theo phuong phap
cua (Rawway & cs., 2018). Mau phu phidm sau
ché& bién gb dugc pha lodng nhiéu lan (10-10).
Qua trinh dudc tién hanh nhu sau cian 1g mau
mun cua va hoa trong 9ml nuéc cat dudec dung
dich c6 néng d6 pha loang 1a 10'. Tiép tuc pha
lodng trong nude cat dé dudc cac dung dich c6
noéng do khac nhau 102 1072, 10, 10, 10°. Cay
trai 100ul dich pha lodng & cac ndéng d6 khac
nhau trén méi truong chon loc c¢6 chiia 1%
Carboxymethyl cellulose (CMC) (peptone 10 g/1,
CMC 10 ¢/1, K,HPO, 2 g/1, MgSO0O,.7H,0 0,3 g/1,
(NH,)),SO, 2,5 g/l, gelatin 2 g/, agar 15 g/l,
pH = 7,0) va 0 6 30°C trong 48 gis. Sau d6, quan
sat va lua chon cac khuén lac xuét hién trén
méi trudng chon loc va cdy chuyén sang dia méi
truong LB ddc (NaCl 10 g/l, cao ndm men 5 g/l,
peptone 10 g/1, agar 10 g/1, pH = 7,0) dén khi chi
xudt hién mot loai khuén lac déng nhét vé cac
dic diém hinh thai.

* Tuyén chon vi khuén tiém ning c6 kha
ning phan giai CMC:

Dé c6 thé tuyén chon chinh xac cac chiing c¢6
kha n#ng phan gidi cellulose véi hoat tinh cao.
Céac ching vi khuén da phan lap dude dude tiép
tuc nudi cdy trong moi truong LB 1ong & 30°C.
Sau 48 gid, dich nuéi cdy dudc thu nhan, li tdm
v6i toc do 10.000 vong/phut trong 10 phut dé
loai bd t& bao. Dung pipet hit 100ul dich trong
thu dugce sau li tAm nho vao tliing giéng (duong
kinh giéng d = 8mm) trén moi truong chiia 1%
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CMC, 1 6 30°C trong 48 gid. St dung Lugol dé
nhudm va gifi trong 15 phit. Tinh hiéu s6 D —d
(D 1& duong kinh vong phan giai, d 1a duong
kinh giéng thach) dé xac dinh dudc cac chung vi
khudn thé hién kha ning phan giai CMC cao
v6i hoat tinh manh (Vi@ Thi Dinh & cs., 2018).
Cac chting vi khudn nay sau dé dude tuyén chon
cho cac thi nghiém tiép theo (Nguyen Thi Thu
Thuy & cs., 2018).

2.2.2. Xac dinh dic diém sinh hoc cia
chiing vi khuan tuyén chon

Cac chung vi khuén tuyén chon dudgc
nghién ctiu déc diém hinh thai khuén lac, hinh
thai t&€ bao (phuong phap nhuém gram), kiém
tra cic dic tinh sinh ly, héa sinh nhu thui
nghiém kha ning di dong, sinh catalase, sinh
indol, phan tng kht citratre, thit nghiém Voges
Prokauer and Methyl Red (Rasul & cs., 2015).

2.2.3. Xac dinh hoat dé cellulase bang dinh
Iugng duong khit véi thuéce thit DNS

Hoat d6 cellulase dugc xac dinh dua vao
lugng duong kht tao thanh sau phan tng bing
phuong phap do quang phé theo quy trinh cua
Miller & cs. (1959). Cu thé, vi khuén dudc nudi
trong méi truong LB 1éng c6 chiia 1% CMC 6
diéu kién lic 180 vong/phiit, nhiét 6 30°C. Sau
48 gid, thu dich nudi cdy vi khuén, li tAm véi toc
d6 10.000 vong/phit, trong 10 phut, loai bo t&
bao. Dung pipet hat 0,5ml dich sau 1i tdm cho
vao 01 6ng nghiém, thém 0,5ml dung dich 1%
CMC trong dém phosphate 0,05M. Lic déu hén
hdp va 1 6 50°C trong 30 phiit.

Lap dudng chudn glucose: Dung dich
glucose véi cac ndng do da biét dude xac dinh gia
tri mat d6 quang 6 budc séng 540nm tuong ting
va tit d6 xdy dung méi tuong quan giiia nong do
glucose va mat do quang bing phuong trinh
dudng chuéin dang y = ax + b (Tran Chi That &
cs., 2020).

Dinh lugng dudng khti: 1ml mau cin xéac
dinh lugng dudng khii duge cho vao 6ng nghiém.
Sau d6, b6 sung 1,5ml dung dich thudéc thi
3,5-Dinitrosalicylic acid (DNS) va u &6 100°C
trong 10 phit. Lam ngudi 6ng dén nhiét do
phong va do mat d6 quang ¢ buée sé6ng 540nm
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(Tran Chi That & cs., 2020). Dua theo db thi
dudng chuédn dé tinh dudge ham lugng dudng cia
mau nghién ctu.

2.2.4. Anh hudng ciia diéu kién nuéi cay vi
khuan dén hoat dé cellulase

V6i muc dich xac dinh duge diéu kién nudi
cdy thich hgp dé cac chung vi khuén sinh tong
hop enzyme cellulase v6i hoat do cao, chung C4
va C21 dugc nudi trong méi trudng LB 1ong va &
cac diéu kién khac nhau nhu thdi gian nuéi cdy,
pH moéi trucng, nhiét dd nudi cdy va trang thai
nudi cdy tinh, 14c. Thoi gian nudi cdy dude khao
sat 1a sau 24, 48, 72 va 96 gid; con gia tri pH cta
mdi truong duge nghién ctiu la 4, 5, 6, 7, 8 va 9.
Bén canh d6, ching vi khuén tuyén chon ciing
dude nubi trong moéi trucong LB 16ng 6 cac nhiét
d6 khac nhau (25°C, 30°C, 35°C va 40°C) dé
danh gia anh hudng ctia nhiét dd dén hoat do
cellulase. Sau qua trinh nuéi cdy, dich nuoi té&
bao dudc thu dé xac dinh danh gia hoat b
enzyme cellulase (tién hanh theo phuong phap
mo td d muc 2.2.3). Thi nghiém dudc Lip lai ba
lan cho mdi céng thiic.

2.2.5. Khao sat kha ning phan giai rom va
mun gé cia cac ching vi khuan trong diéu
kién in vitro

Pé danh gia dude kha ning phan huy cac
vat liéu ty nhién cé chiia cellulose, hai chung vi
khuén tiém nang C4 va C21 dugc nudi cdy trong
méi trudng LB c6 thé tich 150ml ¢ diéu kién
thich hgp vé thoi gian, pH va nhiét do cho viéc
téng hgp enzyme cellulase c¢6 hoat d6 cao. Sau
d6, b6 sung cac vat liéu tu nhién 1a rom va mun
gb (5g) truc tiép vao binh nudi cdy vi khuén. 0
thi nghiém d6i chiing, rom ho#c mun g dude b
sung vao mdi trudng LB 1ong khong chiia vi
khuén va 0 ¢ cing diéu kién. Sau 10 ngay khoi
lugng vat lidu con lai trong cong thiic ¢6 bd sung
dich nubi cdy va ddi chiing duge tach khoi dung
dich, say khé va xac dinh khéi lugng.

Hiéu suat phan giai vat liéu (%) cua ching
vi khuén = (Khéi lugng vat liéu phan hay/Khéi
lugng vat liéu ban dau) x 100%.

Kha n#ing phan gidi vat liéu so véi doi
chiing (l14n) = (Hiéu sudt phan gidi vat liéu



trong thi nghiém cé chta vi khuadn/Hiéu suét
phan gidi vat liéu trong thi nghiém d6i ching).

2.2.6. Phan tich két qua va xiv 1y thong ké
S6 liéu thi nghiém dude thu thap va phan
tich phuong sai (ANOVA) hai nhan t6 va su so
sanh cac cong thiic duge phan tich theo mo6 hinh
Tukey’s multiple comparisons test v4i miic
P <0,05 bang phin mém Graphpad prism 9.3.0.

3. KET QUA VA THAO LUAN

3.1. Két qua phan lap va tuyén chon vi
khuén c6 kha nang phan giai CMC

T 03 mau phu phdm sau ché bién gb dugc
thu thap tai Ha No6i va Hung Yén, 24 chung vi
khudn da duge phan lap va lam thudn trén méi
truong LB. Céc chung vi khudn phan lap dugc
sau d6 duge danh gia ddc diém hinh thai khudn
lac va kha ning phan giai CMC béing phuong
phap khuyéch tan dia thach (Bang 1). Két qua
cho thdy, hau hét cac chung vi khuén phan lap
dugc (23/24 chuing) c¢6 kha ning phan giai CMC.
Miic d6 phan gidi CMC cua 23 chiing nay dudc
biéu hién & cac cidp do khac nhau. Pudng kinh
vong phan giai dao doéng trong khoang
(6-25mm). Dua trén két qud nay, ching téi
nhén thay 02 chung vi khuan ky hiéu la C4 va
C21 1a cac chtuing c6 hoat tinh phan gia CMC &
mtc dd cao. Két qua dudng kinh vong phan giai
CMC cta hai ching C4 va C21 16n hon 20mm.
Do d6, 02 chung vi khuén nay duge lua chon dé
tiép tuc nghién ctu dic diém hinh thai, sinh 1y,
sinh héa va diéu kién sinh trudng, phat trién
cho kha ning sinh téng hgp cellulase t8i uu.

v t’\‘) . e .
3.2. Pac diém sinh hoc cua cac chung vi
~ A
khuan tuyén chon

Hai chtng tiém niang C4 va C21 dugc tiép
tuc nghién citu dic diém hinh thai va sinh héa
(Hinh 1, Bang 2). Vé dic diém hinh thai, ca hai
ching C4 va C21 la truc khudn, gram ducng
(Hinh 1). Ca hai chting déu c6 kha nang sinh
enzyme protease, amylase va catalase ngoai
bao. Tuy nhién, dya trén duong kinh vong phéin
giai, k&t qua cho thay chung C21 biéu hién hoat
tinh cac enzyme ngoai bao protease va amylase

DP&ng Thi Thanh Tam, Tran Thj Yé&n, Nguy&n Thanh Huyén

manh hon ching C4. Vé dic diém sinh hoa
khac, 02 chtng tiém ning C4 va C21 déu biéu
hién duong tinh véi phan tng MR va VP. Bén
canh d6, hai chtiing lya chon déu c6 kha ning st
dung nitrate 14 nguén carbon cho sy sinh
trudng. Hai chiing nay khong c6 kha n#éng sinh
indol. Nhu vay, theo khéa phén loai vi sinh vat
cta Bergey, véi dic diém hinh thai va héa sinh
cta hai chtng C4, C21 c6 thé xép hai chiung vi
khuén nay déu thudc chi Bacillus sp. (Garrity &
cs., 2010).

So sanh véi nghién ctu cta (Behera & cs.,
2014) khi thuc hién phan lap vi khuén phan giai
cellulose tir d4t ngap man ving dong bing song
Mahanadi da phan 1ap dugc 05 chting Bacillus sp.
c6 hoat tinh cellulase; Hay trong nghién ciiu ctia
minh, (Sethi & cs., 2013; Rasul & cs., 2015)
ciing chon loc duge ching vi khuén Bacillus sp.
c6 kha ning sinh tdng hop cellulase véi hoat
tinh cao va budc dau da tng dung hiéu qua
trong viéc xt 1y cac phé phu phadm noéng nghiép.

3.3. Anh huéng cta diéu kién nubi
cdy chung vi khudn dén hoat dao

enzyme cellulase

Véi muc dich xac dinh duge diéu kién nubi
cdy thich hgp sinh téng hop cellulase c6 hoat d6
cao, chung C4 va C21 dudc nudi trong modi
truong LB 1ong va khao sat cac yéu t6 nhu thoi
gian nudi cdy, pH ctia méi trudng, nhiét d6 va
diéu kién nudi cdy. Cac yéu t6 nay sé dugc khao
sat lan lugt va ap dung cho thi nghiém
ti&p theo.

DPau tién, hai ching vi khudn tuyén chon
dugc nudi trong méi truong LB 1ong, pH = 7,
diéu kién 1dc 180 vong/phit trong 24, 48, 72 va
96 gid. Dich nudi cdy dugc thu nhan, li tAm véi
téc d6 10.000 vong/phit trong 10 phit, loai bd t&
bao dé danh gia hoat d6 cua enzyme cellulase
theo phuong phap Miller. K&t qua cho thiy,
ching C4 sau 48 gié nudi cdy cho hoat do
enzyme cellulase t6i da dat 0,373 U/ml va khi
kéo dai thoi gian nubi cdy lam giam hoat d6 cta
enzyme cellulase (Hinh 2). Ngugc lai, déi véi
chtng C21, thoi gian nudi c&y thich hgp dé
chiing vi khuén nay téng hop cellulase véi hoat
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d6 cao la 72 gic dat 1,190 U/ml. Khi ting thoi
glan nudi cdy chung C21 lén 96h, hoat do
enzyme giam manh.

So véi két qua nghién ctu cua (Rasul &
cs., 2015) ¢6 thé thay ring, trong khoang 48 dén
72 gi6 nudi cdy, chung vi khuan Bacillus sp. thé
hién kha ning téng hop cellulase véi hoat do cao
va dat gia tri cao nhat sau 48 gid nubdi cay.
Tuong tu nhu vay, Behera & cs. (2014) ciing
khing dinh ring 02 trong s6 15 ching vi khuin

ho tuyén chon duge c6 hoat d6 phan giai CMC
cao nhit sau 72 gio.

Nhu vay, thoi gian nudi cdy anh hudng rat
16n dén hoat d6 ciia enzyme cellulase, dong thoi
tuy tiing ching ma diéu kién thich hop cho su
tong hop cellulase c6 hoat dd cao 1a khac nhau.
Tuy nhién, mét s6 nghién ctu da chi ra rang,
48-72 gi¢ 1a khoang thdi gian thich hgp cho rat
nhiéu chung vi khuén sinh cellulase v6i hoat
do6 cao.

Bang 1. Panh gia dac diém va

kha ning phan giai CMC ctia cac chung phén lap

Nguén phan lap

Hoat tinh phan giai

Ky hiéu ching

Ha Noi
Yéu
Trung binh
Cao

Hung Yén Yéu
Trung binh

Cao

Khéng c6 hoat tinh

Cc2

C5, C6
C1,C3,C7,C8,C9
C4

C10, C11,C23,C34
C12-C20

c21

Ghi chi: Ducng kinh phan giai CMC 0-10mm: Hoat tinh phan giai
véu; Duong kinh phan giai CMC 10-20mm: Hoat tinh phan gidi trung
binh; Puong kinh phan gidgi CMC > 20mm: Hoat tinh phan gidi cao.

Hinh 1. Hinh thai khuin lac va t€ bao chiing C4 (A-B)
va chung C21 (C-D) trén méi trudng LB sau 24h nubi cay
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Bang 2. Diac diém sinh héa ctia ctia hai chting tiém nang C4 va C21

Pac diém sinh hoa

Nhuém Gram

Kha nang san sinh enzyme protease ngoai bao (Bwong kinh vong

phan gidi - mm)

Kha nang san sinh enzyme ngoai bao amylase (Buwong kinh vong phan

giai - mm)

MR

VP

Kha nang st dung citrate
Kha nang sinh indol

Kha nang sinh catalase

Kha nang di dong

Chung C4 Chung C21
Trwc khuén, Gram dwong  Trwc khun, Gram dwong
+ (8mm) + (18mm)
+ (9mm) + (18mm)
+ +
+ +
+ +
+ +
+ +

Ghi chi: (+): Két qua duong tinh; (-): Két qua 4m tinh.

1,5

=
o
|

Hoat tinh cellulase (U/ml)
S
(3}
1

P <0,05

24 gior
48 gio
72 gio

96 giov

O
=)
|

Chung

Cc21

Ghi chii: Céc cong thiic ¢6 ky hiéu * khac nhau Ia sai khac nhau cé y nghia théng ké véi P <0,05.

Hinh 2. Anh huéng ctia thi gian nubi cay

dén hoat dé enzyme cellulase ctia chuing tiém ning C4 va C21

Nghién cttu vé anh hudng cta pH méi
truong dén kha n#ng sinh cellulase ctia céc
chtng vi khuéin tuyén chon cho thay gia tri pH
¢6 anh hudng kha 16n (Hinh 3). Mi chung thé
hién kha néng phan giai CMC hiéu qua ¢ méi
truong c6 gia tri pH khéac nhau. Cu thé, hoat do
cellulase ctua chung C4 dat cao nhat 1a
0,535 U/ml khi dugc nudi trong méi truong LB
v6i pH = 8. Chung C21 dudc nudi trong méi
trudng v6i pH = 6 ¢6 hoat do cellulase tuong ting
12 1,713 U/ml. C6 thé thdy day 1a mdt uu diém
khi ting dung cac chiing vi khuén nay trong viéc
xti 1y cac phé& phu phdm chia cellulose trong tu

nhién vi trén thuc t&€ pH cia cac san pham phu
phdm néng nghiép nay thudng dao dong trong
khoang 6-8 (Farag & cs., 2007).

Cung v6i thoi gian nudi cdy, pH moéi truong
thi nhiét do cting 1a nhan t6 déng vai tro quan
trong trong viéc téng hgp cellulase. Trong
nghién ctiu nay, ching C4 va C21 dugc nudi tai
cic diéu kién nhiét d6 khac nhau (25°C, 30°C,
35°C, 40°C). Két qua cho thay, ca hai chung C4,
(21 déu thé hién kha niang phan giai CMC khi
duge nudi 6 30-40°C va hoat tinh cellulase cua
ca hai chung vi khuén nay déu dat gia tri cao
nhét & nhiét do 35°C (Hinh 4).
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Hinh 4. Anh huéng nhiét dé nubi cay
dén hoat dé enzyme cellulase ctia chuing tiém ning C4 va C21

Rasul & cs. (2015) khi nghién cttu cac diéu
kién nuéi cdy cua chung vi khuén Bacillus sp.
ciing khdng dinh dai nhiét d6 tit 30-40°C kha
thich hgp cho viéc téng hgp cellulase, du trong
nghién ctiu d6 40°C méi 1a nhiét do thich hop
ma cac chung vi khudn Bacillus sp. tao ra
cellulase c¢6 hoat d6 cao. Tuong tu nhu vay,
(Khatiwada & cs., 2016) xac dinh dugc 37°C la
nhiét d6 thich hgp dé chung Bacillus sp. sinh
tong hop cellulase. Hon niia, nhiéu nghién citu
truée d6 da thuc hién khao sat diéu kién nhiét
d6 anh hudéng dén qua trinh téng hop cellulase
cia cac chung Bacillus sp. trong diéu kién
phong thi nghiém ciing nhu 6 quy md cong
nghiép da chi ra ring, nhiét d6 thich hop dé san
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xudt cellulase phu thudc vao chtng vi khuédn va
su bién d6i ctia ching (Immanuel & cs., 2006).

O thi nghiém nay, ching toi tiép tuc ké
thita két qua nghién ctiu trén cho hai ching
tiém ning C4 va C21 dé tién hanh xac dinh anh
hudéng ctia diéu kién nuéi cay (Iong, tinh hoic
16ng, 14c 180 vong/phit). Chung vi khuin C4 sé
dugc nudi cdy trong thoi gian 48 gis, pH moi
truong 1a 8. Bén canh d6, chung C21 sé dudc
nudi cdy danh gia trong 72 gid, pH méi trudng
14 6. C4 hai chung déu dudc nudi cdy 6 nhiét do
14 35°C. So sanh hai diéu kién nuéi 14ng tinh va
16ng 14c cho thay khi nudi cdy léng lic ca hai
chiung C4 va C21 cho hoat dd cellulase cao hon
(Hinh 5).



Hoat tinh cellulase (U/ml)

DP&ng Thi Thanh Tam, Tran Thj Yé&n, Nguy&n Thanh Huyén

mmm  Nudi Idng tinh

= Nubi Idng l&c

Ghi chu: Vi khuédn dugce nuéi cdy ¢ diéu kién pH va nhiét dé téi uu trong thoi gian téi wu cho hoat dé cellulase

cao nhat.

Hinh 5. Anh huéng ctia diéu kién nubi cay

dén hoat do enzyme cellulase ctia chuing tiém niang C4 va C21

Bang 3. Kha niang phan giai vat liéu cé chita cellulose ctia cac chung tiém nang (sau 10
ngay xu ly 6 diéu kién to1 uu)

Hiéu suét phan giai vat liéu
ctia chiing vi khuan (%)

Hiéu suét phan giai vat lieu

Kha nang phan giai vat liéu
ctia vi khuan so v&i di chirng (14n)

Vatliéu trong cong there déi chirng (%) g , - .
Ching C4 Chiing C21 Chuang C4 Chuing C21
Rom kho 9,6 29 32 3,02 3,33
Mun gb 7,2 28,4 31,2 3,91 4,33

Hussain & cs. (2017) ciing khdo sat anh
hudng clia trang thai nudi cdy tinh va lic dén su
tong hop cellulase ctia ching B. megaterium
BMS4, B. subtilis BTN7A va B. amyloliquefaciens
SA5. Két qua thu dude cho thdy cac chung vi
khuén nay khi dudc nudi cdy trong diéu kién léc
sé sinh cellulase c6 hoat d6 cao hon khi dugdc 1 6
trang thai tinh. Nhiéu nghién ctu truéc day da
khing dinh rdng téc do khudy tron la yéu to
quan trong dé giup hoa tan oxi trong mai trudng
nudi cdy, diéu nay anh hudng dén su phat trién
ctia cac t& bao vi sinh vat, cling nhu kha ning
san xuit cellulase (Jo & cs., 2008).

3.4. Kha nang phan giai rom va mun g6 ctua
. A o R oA . .
chung vi khuan trong diéu kién in vitro

DPé danh gia duge chinh xac kha ning phan
gidi cellulose cia ching tiém ning C4 va C21,
ching t6i tién hanh thi nghiém kha n#ng phan
gidi ctia hai chlng trén ngudén vat liéu c6 ngudn
goc tu nhién 14 rom kho va mun gb trong diéu
kién in vitro. K&t qué cho thay, ca hai chung C4

va C21 déu c6 cho thay kha ning phan giai vat
liéu nghién ctiu véi hiéu suat phan giai lan lugt
1a 29% va 32% d61 véi rom va 28,4% va 31,2%
d6i v6i mun gd. Bén canh d6, dé danh gia chinh
xéc kha ning phan giai cia cac ching vi khuén
nay, ching téi cling xac dinh va so sanh véi kha
ning phan hdy tu nhién § cong thiic d6i ching
ma cac vat liéu dude b6 sung vao mdi truong LB
khéng chita vi khuén va s6 liéu duge ghi nhan
da chi ra rang, hai ching tiém niang nay déu
phan giai rom va mun gb cao hon gip 3-4 lan
(Bang 3). Cu thé, chung C4 phéan giai rom kho
va mun gb tang 3,02-3,91 1an so véi d6i chiing.
Trong khi dé, chiing C21 c6 kha ning phan gii
tang hon so véi déi chiing lan lugt 14 3,33 va
4,33 1an. Nhu vay, trong diéu kién in vitro,
ching C21 thé hién kha nang phan giai rom va
muin gb cao hon chiing C4.

4. KET LUAN

T cac mAu phu phdm sau ché bién gb thu
dugc tai tinh Hung Yén va Ha Néi, da tuyén chon
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duge chung C4 va C21 c6 hoat tinh cellulase phan
gidi CMC cao nhét. Dua vao cac dic diém hinh
thai khuén lac, hinh thai t& bao va cac dic diém
héa sinh, c6 thé tam két luan ching G4 va chung
G21 thudc chi Bacillus sp. Ching C4 va C21 tng
hgp cellulase c6 hoat d6 cao nhat § cic diéu kién
nudi cdy khac nhau. Ching C4 nudi trong moéi
truong LB 16ng, diéu kién lic 180 vong/phiit,
6 35°C, pH = 8,0 trong 48 git téng hop enzyme
cellulase c6 hoat d6 cao nhat dat 0,747 U/ml.
Trong khi d6 chung C21 nudi trong méi trudng
LB 16ng, diéu kién 1ic 180 vong/phit, & 35°C,
pH = 6,0 trong 72 gi6 téng hop enzyme cellulase
c6 hoat dd cao nhat dat 2,052 U/ml. Ca hai chiing
déu thé hién kha nang phan giai rom va mun gb
trong diéu kién in vitro gap 3,02-4,33 1an so véi
doi chiing. Nhu vay, cac két qua nghién ctu dat
dugc cho thay, hai chung C4 va C21 phan lap
dugc 1a cac chung tiém néng, day sé 14 ngudn vat
liéu c6 gia tri cho huéng nghién ciiu st dung vi
khuén c6 kha ning phan giai cellulose trong xt
1y phu pham sau ché bién gb.
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