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luu git tai Bdo tang gi6ng chuAn vi sinh vit,
u6c gia HA NQi, chring tdi tld tuy€n chon ilugc

ngo4i bio t6t nfr6t. Chring xa khuAn
hoc Olympus X4l. MOr s6 tinh ch6t

cta en4rme do chring xa khuAn ndy sinh t6ng hqp d5 dugc x6c dinh: pH 6 ld pH thich hqp, bi ric
ctrti UOi Ni2* vd EDTA (vdi cd hai n6ng dQ 3vd l0 mM) vd tt6 ld m6t en4rme khri b6n nhigt. euOc
ddu tinh s4ch enzyme qua cQt sdc k! lgc gel Sephadex G-50, chfng tdi il6 thu dugc ba tlinh c6 ho4t
tinh CMC-ase voi tlQ sach tucrng imglit 1,2;2,9 vir 5,1 ldn.

Ti kh6q: CMC-ase, <t0 bCn nhiQt, sic kf

T4p chi Khoa hsc DHQGHN, Khoa hsc Tu nhi6n vA C6ng ngh6 26 (2010) 64-69

1. M& dAu

CMC ld mQt trong nhfrng d6n xu6t quan

trgng nh6t cfa cellulose, dugc hinh thdnh tir
phin ung este ho6 vi c6 th6 tan trong nudc nhd
vdo c6c nh6m th6 ho6 hgc. CMC-ase cit li6n
ki5t p-1,4-glucoside mQt c6ch ng6u nhi6n, ldm
gi6m mric dQ polymer ho5, din di5n gi6m dQ

nhot cria CMC, n6n CMC thucrng clugc su dpng
vdi vai trd co ctr6t Oe x6c ctinh ho4t dQ cia
enzyme ndy [1]. N6i chung, CMC-ase clugc

sinh tdng hqp bdi n6m, vi khuAn vi tl6ng vdt
nguydn sinh. Trong c16, n6m vd xa khuAn (dic
biQt ld x4 khuAn) ld hai nh6m c6 kh6 ndng sinh

tdng hqp CMC-ase t5t nhat. PhAn lon CMC-ase
, a. ^sdn xu6t tr€n quy m6 thuong m4i phgc vp cho

mQt s6 linh vpc c6ng nghiQp thu duoc tir c6c

lodi x4 khuAn ua nhi€t nhu Thermomyces

Ianuginosus. Nhtng lodi x4 khuAn thu6c nh6m
ndy sinh tdng hqp CMC-ase bdn nhiQt vd c6 khd
nlng xfc t6c cho phdn ring o nhiQt clQ cao n€n

, | 'lc6 nhi€u img dgng trong c5c linh vpc c6ng
nghiQp hiQn nay [2].

ViQc ung dung cellulase n6i chung vd
CMC-ase n6i ri6ng trong n6ng nghiQp, chf ytiu

- ^. al .-trong chin nu6i il6 tdng hiQu qu6 sri dung thr?c

5n, s6n xu6t thftc [n d6 ti6u'ho6 cho ddng v{t
(ddc biQt ld dQng v{t cdn non) ld m6t trong

r 4l inhirng vdn d€ dang dugc quan tdm hi€n nay.
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khai th6c ngudn tdi nguydn vi sinh vft phong

phri cfa d4ng cria ViQt nam, trong bdi b6o nAy

chring tdi de budc dAu nghiOn cr?u CMC-ase
ngo4i bdo clugc sinh t6ng hqp boi cdc chring xp

khuAn hiQn duo. c luu git tpi Bio tdng gi6ng
chuAn vi sinh vft, ViQn Vi sinh vit vd C6ng
nghQ sinh hgc, Dpi hgc Quoc gia Hd NQi. CU

th6 le, sau qu5 trinh tuy€n chgn chring x4 khuAn

c6 ho4t tinh sinh t6ng hqp CMC-ase ngo4i bdo,

chring t6i dd so b0 x6c ttinh hinh thdi cria chring

ndy tr€n kinh hi6n vi quang hgc Olympus X41.
Sau d6, enr1vrrre CMC-ase ngo4i bdo thu dugc

tir qu6 trinh l6n men cta x4 khuAn dugc so bQ

x6c tlfnh mQt sii tinh ch6t vd bu6c ddu tinh sach

qua cQt sic kf lgc gel Sephadex G-50.

2. NguyGn liQu vd phucrng phdp

2.1. NguyAn hQu

C6c chring vi sinh vflt hiqn clugc luu glt tai
Bdo tdng gi6ng chuAn vi sinh vflt, ViQn Vi sinh
vflt vd Cdng nghQ sinh hgc, Dai hgc Qu5c gia
HdNoi.

Ho6 ch6t: cria hdng VWR vd hdng Sigma,
dat d0 tinh sgch cAn thitit dirng cho nghi€n cr?u

phdn tich.

2.2. Phuong phdp

- X5c dfnh hoat clQ phdn giAi CMC-ase theo

phuong ph6p khui5ch t6n trdn clia th4ch (c6

CMC 0,1%) vd ho4t tinh enzyme cluqc thC hiQn

qua vdng s6ng quanh gi6ng [3].
- X6c tlinh hoat ctQ phdn gi6i CMC-ase theo

phuong ph6p DNS [3]: Cho vio 6ng thi nghipm
150 pl m6u enzyme gifr 5 phrit t4i 50oC, sau d6

b6 sung 150 pl co chdt CMrC 1% cl6 il4t nhiQt dQ

50"C. U enzyme vd co ch6t tai 50oC trong 30
phrit. Bd sung 900 pl dung dfch DNS, sau cl6

ilun s6i 5 phrit vi ldm lanh nhanh dudi vdi nu6c
chdy. Khi 5ng thi nghiQm dd dat nhiQt dQ

phdng, ti6n hdnh tlo tlQ h6p php d bu6c s6ng

540 nm. 86 sung dung dfch DNS vdo m6u

enzyme trong 6ng ki6m tra dC bat hoat, sau d6

b6 sung co ch6t. Ti6n hdnh tlun s6i vd ldm c5c
.,4 ., ,t

bu6c ti6p theo gi6ng nhu dng thi nghipm.

Cdch t{nh hoqt d0 CMC-ase:

MQt tlcrn vi ho4t dQ cria enryme CMC-ase
duqc dinh nghia ld luqng enryme gi6i ph6ng

,' .Atluong khri vdi t6c d0 I pmol/phrit dudi cli6u

kipn thi nghiQm.

Hoat d0 CMC-ase clugc tinh theo c6ng thric
sau:

Hoat c10 (U/ml) =
(C^ -Co.)"Dx1000

TxV
Trong tl6:

CrN: s6 dgc tir tluong chuAn glucose cia
iing thi nghiQm, pmoVl

Coc: s5 doc tu ducrng'chuAn glucose cria

6ng d6i qhung, pmol/l

D: <lQ pha lo6ng cria m6u

V: th6 tich mAu cria phdn ung (0,15 ml)

T: thoi gian phin ung (30 phft)

- X6c dinh d0 b6n vdi nhiQt: miu enryme
duoc xir l)t d 600C trong c6c khodng thoi gian
nh6t dinh vd sau c16 x6c ctinh ho4t <tQ CMC-ase
theo phuong ph6p DNS [3].

- Xhc <linh dnh huong cria kim lo4i vd
EDTA d6n ho4t tfnh CMC-ase: c6c kim loai vd
EDTA <lugc trQn v6i enryme theo tj' lQ l:l
(v/v) sao cho ndng dQ cu6i cilng cria kim lo4i vi
EDTA trong gi6ng ld 5 mM, l0 mM vd 50 mM
tuj,vdo timg lo4i vd rlugc t tai nhiet dO 370C

trong2 gid. Sau tl6, h5n hqp ndy <lugc nhd vdo
. ,t

crlc gi€ng th4ch tucrng img vd ri trong 4 gid tai
37"C. Tfnh ric ch6 hodc kh6ng ric cht5 cria ion
kim lo4i vd EDTA rluo. c thiS hiQn d vdng s6ng
quanh git5ng sau khi nhuQm v6i Lugol.

- X5c dfnh n6ng dQ protein theo phuo,ng

ph6p Bradford [a].

?
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- Sec kf lgc gel: m6u enzyme (1,5 ml) ttugc

dtrng tl6 ch4y s6c kf vdi tli6u ki$n nhu sau: cQt

nh6i gel Sephadex G-50 c6 kich thu6c: 80 x 1,2

cm; dQm phosphat 20 mM pH 7,0; ti5c <tQ ch6y

18 ml4r;phdn do4n: 2 ml.

t. *f, qui vi thio luin

3.1. Tttydn chen cdc cht)ng vi khudn sinh CMC-
ase ngoqi bdo

Tir 130 chring x4 khuAn hiQn tlang tlugc luu
gifr t4i 86o tdng giting chuAn vi sinh vdt, ViQn

Vi sinh vflt vd'C6ng nghQ sinh hgc, D4i hqc

Quiic gia He Nqi, chtng t6i de tit5n hdnh tuy6n

chgn nhirng chring c6 khA ning sinh CMC-ase

ngo4i bdo bing phuong ph6p khu6ch t6n tr€n

dia th4ch. Dya h6n ktit qud it6nh gi6 so bQ ho4t

tinh enzyme CMC.ase cria 130 chring ndy,

chring t6i quyrSt dfnh tuytin chgn chring A-2026

cho nhirng nghidn cftu ti6p theo do nhfing uu

di6m sau:

(i) chring c6 hopt tinh enryme cao nh6t

trong sti c6c chring thi nghiQm

(ii) chring c6 khi nlng sinh tru&ng vd bi6u

hipn hoat tinh CMC-ase trong dii nhi6t tlQ rQng

(200c-550C) vi pH rQng (4-10) ft6t qun kh6ng

trinh bdy d d6y).

C6c thdng s5 nhu nhiQt dQ, m6i trudng vi
thdi gian nu6i cAy cta chring x4 khuAn A-2026

il6 dugc ttii uu h6a ftt5t qui kh6ng trinh bdy d

dAy) nhim thu duo. c CMC-ase ngo4i bdo t5t
nhAt srl dpng cho c6c nghi€n cr?u ti6p theo.

3.2. Nghi€n cthu hinh thdi chung A-2026

Chring x4 khuAn A-2026 clugc nudi c6y tr6n

tlia th4ch vd sau 5 ngdy nudi c6y, ching ndy

tfugc chr,rp inh tr€n kinh hi6n vi quang hgc

Olympus X4l voi dQ ph6ng dai 100 nn Grintr t).
Sau khi quan s6t hinh th6i cria chring A-2026 vit
so s6nh v6i c6c chring x4 khuAn da bi6t, chfng

,^. ,t A r.X sA .A
tol tnay cnung nay co nnreu oac orem glong vol
chi x4 khuAn hi6m Nocardia nhu b€ mat khuAn

lgc nhdn, kh6ng hinh thdnh sgi khi sinh, c6u
. . a. ,

trric sgi co chdt d4ng cdnh cAy vd c6 hiQn tuqng
dul gay d c6c khu6n l4c il6 truong thdnh [5]. O
mQt s6 di€u kiQn sinh tru6ng dac biQt (vi du nhu
nhi€t d0 cao), chring A-2026 thf,m chi hodn

todn kh6ng hinh thdnh c6u truc sgi co ch6t.

Hinh l. Sgi co ch6t cria chring 4-2026. .!

Dga tr€n dac di6m hinh th6i n€u tr6n, chring
A ,.t6i so b0 x6p chring A-2026 vdo chi Nocardiq.

Tuy nhi6n, dd c6 th€ <tlnh danh mQt c6ch chinh
,x

x6c c6n phdi gi6i trinh tp gen md ho5 cho 165
rRNA cia chring ndy.

3.3. MOt s6 finh chdt cfia CMC-ase ngoqi bdo

cluqc sinh t6ng hqp bdi ching xq khuAn A-2026

3.3.1. pH thfch hqp

Chring tdi da ti6n hdnh x6c tlinh hoat ctQ

CMC-ase bing phuong ph6p DNS. Co ch6t

CI|I{C l% tlugc pha trong dQm Britton 50 mM,
pH ti 4 - ll (bing l). Nhu v4y pH tdi uu cta
enryme ndy ld 6.

Bdng l. Ho4t dQ cria CMC-ase ngo4i bdo cria chring
A-2026 d c6c pH kh6c nhau.

, 4 5 6 7 8 9 r0 ll
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3.3.2. DO bin nhi€t

Dfch nudi c6y chrla CMC-ass ngoai bao

ttugc tii5n hdnh xri lf nhipt (600C) trong c6c

khoing thdi gian kh6c nhau tir 5 cl€n 70 phrit,

tuy nhi6n hoat d0 cria CMC-ase ngo4i bdo ndy

th6y ring, CMC-ase ngo4i.bdo cira chring A-
2026liL enryme tucrng <l6i b6n nhiQt.

Bdng2. Hoat d0 CMC-ase t4i 100"C.

5mM
l0 mM
5mM
10 mM
5mM
50 mM
5mM
50 mM
5mM
l0 mM

Ki hiQu: (0) kh6ng rlc ch6; (+) it fc chi5;.(++; irc chli trung

binh; (+++) rlc ch€ m4nh; (++); ric ch€ hoan todn

trinh bdy tr€n bing 3, chring tdi
nh kh6ng c6 bi6u hi€n ric ch€ hoat

dO ase; Co2+, Mn2* v6i c6c ndng dQ

nghi€n criu c6 6nh hu0ng nhmg khdng 16 rpt

tdi hoat tinh enzyme. Ngugc l4i, EDTA vi
NiClz lai 6nh huong m4nh cl€n hogt tfnh cta
CMC-ase (EDTA vdi ndng d0 l0 mM t16 ftc

ch6 hoan todn hoat tinh enryme). KCI cfing dnh

huong d6n hoat tinh cta enryme ndy, nhtmg d
muc ilO th6p hcrn. Mric dO dnh hucrng phg thuQc

viro ndng dO cria ion vd ho6 ch6t. Ndng dQ

EDTA, Ni2* cao ric cht5 ho.at d.Qng cia enryme
m4nh hon. EDTA dugc bi€t d€n li ch6t r?c ch6

ho4t clQng cira nhidu enzyme do n6 t4o phric

cirng cua v6i ion kim loai h6a tri II trong trung
tAm hoat dQng. K€t qud tr€n ggi f rlng, trong
trung tdm ho4t ilQng cia CMC-ase ngo4i biro

cria chring A-2026 c6 ch{ra ion kim lo4i h6a tri
II. Dac bipt, Hgt* ld ion r?c ch6 ho4t tlQng cta
hAu htit cic enzyme, nhtmg v6i pMC-ase ngoqi

bdo cta chfing A-2026, HgI2 vdi ndng <lQ 5 vd

10 mM l4i inh huong kh6ng <l6ng kO il6n ho4t

tinh cria n6.

3.4. Tinh sqch CMC-ase ngoqi bdo cia chilng
A-2026

Sic hj lgc gel qua cQt Sephadex G-50 de

clugc sri dpng d6 tinh sach budc dAu CMC-ase

ngo4i bdo tlugc sinh t6ng hqp ttr ching x4

khuAn A- 2026 (hinh 2). Sau khi qua cQt

Sep.radex G-50, tt dich nuOi cdy chring x4

khu6n A-2026 chira CMC-ase ngo4i bdo de t6ch

clugc 2 clinh protein, trong d6 elinh thti hai ld
<linh c6 hoat tinh.

EDTA

HgI,

KCI

MnCl2

Nic12

+++
++++
+
+
0
+
+
T

TT
+++

0
5

l0
t<

30

Thdi gian xri l! t4i 100"C Hoat tlQ enzyme (U/ml)

3.3.3. inh huong cila mQt s6 ktm losi vd

EDTA cliln hoqt d0 cia enzyme

MQt sd ion kim loai ki6m K*, Ca2* (ion Ca2*

vai trd ho4t ho6 hoic ldm bAn

i bdo) vi'mQt st5 ion kim lopi Ag*,
Ni2* lthuhng fc chi5 hopt tinh

enzyme CMC-ase o mQt sd lodi 12, 6,71) cing
nhu EDTA (chdt lao phric v6i ion trf II trong
enzyme vd tlc chd ho4t tinh cia enryme) dd

dugc lga chqn d.5 x6c dinh inh hudng ctia

chring aOi vOi CMC-ase ngo4i bdo cria chring

A-2026 (bdng 3).

Bdng 3. Anh huong cta mQt s6 ion kim lo4i vd

EDTA di5n hoat dQng cria CMC-ase ngopi bdo cria

ching A-2026.

rlc c

CaCl2

CoC12

12,3
1,3

0
0

0

5mM
50 mM
5mM
l0 mM
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Phen doan

Hinh 2. Ph6 s6c kf lqc gel m5u e-nzyme ngoqi bio
thu dugc tu chring xa khu6n A-2026.

Di6u kiQn sic ky: Kich thudc cQt: 80 x 1,2 cm; vdn t6c
chdy: l8mV; phdn do4n: 2ml; th€ tich m6u: 1,5 ml; --l-

ho4t dQ ph6n gidi CMC: OD 540rirn (x6c djnh theo
phucrng ph6p DNS); protein: OD 595nm (x6c dinh

theo Bradford).

H5n hqp ciua 200 pl tir c6c phdn rloan c6
hoat tinh (ggi ld m6u xui5ng cQt) ctu-o. c x6c dinh
hoat dQ CMC-ase bing phucrng ph6p DNS vd

.lxAc drnh protein tdng sd bdng phuong ph6p
Bradford. B6n canh d6, hoat d6 CMC-ase vd
protein tdng sti cria tirng dinh cfing duoc x6c
tlinh song song v6i m6u l€n cQt vd xudng c6t.
Bing tdng k6t s6c h-i dugc trinh bdy d bAng 4.

't.8

1.6

14

E rz

o
o
3 0E

A- 06

. 04

0

Bdng 4. KOt qud tinh spch erlryme CMC-ase ngoai bdo cria chring A-2026 qua cQt Sephadex G-50

Dinh 3

Mdu ,tu'-":*,.*^., Ho4t trQ (u/mr) X|,ut 
u0 t6ng s6 )l?,i:ij:1,i, Hi€u su6t 1x;rong so (mg) (U) (U/mg protein)

sr5 tAn

tinh cht5

L€n cQt

XutSng cQt

Dinh I

Drnh 2

Dinh 3

3,077

1,328

1,046

0,155

0,127

2876
a

3696

I 140

428

605

1,0

3,0

1,2

3,0

\l

19ll

154

76

r07

121

93.5

2783

1090

2763

4776

100

^a+J

.AJ+

5

4

Sau khi qua cQt s6c ky lgc gel, dich nu6i cAy

chria en-ryme CMC-ase ngoai bdo cria chtng A-
2026 de loai duoc mdt clinh protein t4p. Ngodi
ra, phdn c6 hopt tinh lai <lugc t6ch thdnh ba
tlinh, trong tl6 dinh thft ba c6 il6 tinh sach l6n
nn6t 1e6 tinh sach 5,1 lAn). Do trong mQt lodi
cfrng c6 thi5 chria nhi6u enzyme CMC-ase, n6n
ph6i chdng ba tlinh ndy tucrng r?ng v6i ba loai
enr;yrrre CMC-ase ngo4i bdo kh6c nhau? O6 hm
rd th€m ctiAu ndy, c6c clinh mang hogt tinh cAn
tlu-o, c tinh s4ch th6m vd clugc kiiim tra lai beng
diQn di tr€n gel c6 co ch5t.

4. Ktit tugn

, , 
^.

'l'u c6c k€t qua nghi€n cfru thu dugc, chring
tdi nit ra m6t sO t<t5t lu6n nhu sau:

1) Chring xa khuAn A-2026ld chrine c6 kh6
ndng sinh t6ng hqp CMC-ase tOt nh6t Long ,O
130 chring xa khuAn duo. c nghiOn cr?u.

2) Enzyme ngopi bdo thu rlugc tir chring x4
khuAn A-2026 c6 pH thich hqp ld 6 vd rt6 ld
mQt enzyme ngoai bAo tuong tt6i b6n nhiQt.

3) Enzyme ngo4i bdo thu duoc tir chring xp
khuAn A-2026 bl ric chi5 bdi Ni2* vd EDTA v6i
cA hai n6ng d9 5 mM vd 10 mM
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4) Budc <tAu tinh sach enzyme ngoai bdo

cria chtng x4 khuAn A-2026 qua s6c h-i lgc gel

Sephadex G-50 thu clugc 3 dinh c6 ho4t tinh

CMC-ase v6i d0 s4ch tdng 1,2; 2,9 vd 5,1 lAn

tucrng ring.

Loi cim on

Cdng trinh niy <lugc thgc hiQn v6i sq h5 trq

kinh phi cria tl6 tdi thuQc Chucrng trinh trqng

diiSm vi fng dgng c6ng nghQ sinh hqc trong

lTnh vlrc Ndng nghiQp vd Ph6t tri€n n6ng th6n

d6nndm2020.
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Among 130 actinomycetes strains, stored at Vietnam Type Culture Collection, Vietnam National

University Hanoi, strain A-2026 has been selected regarding the extracellular CMC-ase. This strain

has been primary studied the morphology by optical microscope Olympus X41. pH 6 is the optimum

pH of this enzyme. The CMC-ase is inhibited by Ni2* and EDTA (with the both of concentration of 5

vd 10 mM) and this enzyme is thermo-stable. This extracellular CMC-ase has been purified primarily

through gel filtraction Sephadex G-50 and as a result three protein peaks with CMC-ase activity have

been obtained. The purity of these peaks has been increased 1.2,2.9 and 5.1 times'
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