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Budc dau nghién ciru mot s6 tinh chat ciia CM C-ase ngoai bao
duogc sinh tong hop tir ching xa khuan A-2026
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Toém tit. Tir 130 chung xa khuan hién dang duoc luu giit tai Bao tang giéng chuan vi sinh vat,
Vién Vi sinh vat va Cong nghé sinh hoc, Pai hoc Québc gia Ha Nbi, ching toi da tuyén chon dugc
chang xa khuan A-2026 c6 hoat tinh sinh tong hop CMC-ase ngoai bdo tot nhat. Chung xa khuan
nady budc dau dugc quan sat hinh théi trén kinh hién vi quang hoc Olympus X41. Mét s tinh chat
cua enzyme do chung xa khuin nay sinh téng hop dé duoc xéc dinh: pH 6 1a pH thich hop, bi trc
ché boi Ni%* VAEDTA (véi ca hai ndng d6 5 va 10 mM) va dé |a mot enzyme kha bén nhiét. Buéc
dau tinh sach enzyme qua cot sic ky loc gel Sephadex G-50, chiing tdi d& thu dwoc ba dinh cé hoat
tinh CMC-ase véi d6 sach twong tng 121,2; 2,9 va 5,1 lan.

Tir khéa: CMC-ase, d6 bén nhiét, sic ky

1. Mé dau

CMC la mdt trong nhitng ddn xuat quan
trong nhat cia cellulose, dwoc hinh thanh tur
phan tng este hod va cé thé tan trong nuéc nho
vao c&c nhém thé hoa hoc. CMC-ase cit lién
két p-1,4-glucoside mot cach ngau nhién, 1am
giam mic do polymer hod, dan dén giam do
nhot cia CMC, nén CMC thuong duoc sir dung
Vi vai trd co chit dé xac dinh hoat do cia
enzyme nay [1]. N6i chung, CMC-ase dugc
sinh tong hop boi nam, vi khuan va dong vat
nguyén sinh. Trong d6, nim va xa khuan (dac
biét 1a xa khuan) 1a hai nhém c6 kha ning sinh
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téng hop CMC-ase tét nhat. Phan I6n CMC-ase
san xuat trén quy md thwong mai phuc vu cho
mot sb 1inh vuc cong nghiép thu duoc tir cac
lodi xa khuin wa nhiét nhu Thermomyces
lanuginosus. Nhirng loai xa khuan thuéc nhoém
ndy sinh tong hop CMC-ase bén nhiét va c6 kha
nang xuc téc cho phan tng ¢ nhiét d6 cao nén
c6 nhiéu ¢tng dung trong céc linh vyc cong
nghiép hién nay [2].

Viéc tng dung cellulase n6i chung va
CMC-ase ndi riéng trong néng nghiép, cha yéu
trong chan nudi dé tang hiéu qua sir dung thuc
an, san xuat thic an d& tiéu hoa cho dong vat
(dac biét la dong vat con non) la mot trong
nhirng van dé& dang duoc quan tdm hién nay.
Chinh vi Iy do trén va dé gdp phan vao viéc
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khai théc ngudn tai nguyén vi sinh vat phong
phi da dang caa Viét nam, trong bai béo nay
ching t6i d& budc dau nghién cau CMC-ase
ngoai bao dugc sinh téng hop béi cac chung xa
khuan hién duoc luu giit tai Bao tang gidng
chuin vi sinh vat, Vién Vi sinh vat va Cong
nghé sinh hoc, Pai hoc Quéc gia Ha Noi. Cu
thé |1, sau qué trinh tuyén chon ching xa khuin
c6 hoat tinh sinh téng hop CMC-ase ngoai bao,
chiing toi da so b xa&c dinh hinh théi cia ching
ndy trén kinh hién vi quang hoc Olympus X41.
Sau d6, enzyme CMC-ase ngoai bao thu duoc
tir qua trinh 18n men cua xa khuan duogc so bo
x&c dinh mot s tinh chét va buéc dau tinh sach
qua cot sic ky loc gel Sephadex G-50.

2. Nguyén li¢u va phwong phap
2.1. Nguyén li¢u

Cac chung vi sinh vat hién dugc luu gitr tai
Bao tang giéng chuan vi sinh vat, Vién Vi sinh
vat va Cong nghé sinh hoc, Pai hoc Quéc gia
Ha Noi.

Hoa chat: caa hang VWR va hang Sigma,
dat d6 tinh sach can thiét ding cho nghién ciu
phan tich.

2.2. Phuong phép

- Xac dinh hoat d6 phan giai CMC-ase theo
phuong phép khuéch tan trén dia thach (co
CMC 0,1%) va hoat tinh enzyme duoc thé hién
qua vong sang quanh giéng [3].

- Xac dinh hoat d6 phan giai CMC-ase theo
phuong phép DNS [3]: Cho vao ng thi nghiém
150 pl mau enzyme giir 5 phtit tai 50°C, sau do
bé sung 150 pl co chit CMC 1% d& dat nhiét do
50°C. U enzyme va co chit tai 50°C trong 30
phit. B6 sung 900 pl dung dich DNS, sau d6
dun sbi 5 phut va lam lanh nhanh dudgi voi nuéc
chay. Khi 6ng thi nghiém d& dat nhiét do

phong, tién hanh do d hip phu & budc song
540 nm. B6 sung dung dich DNS vao méu
enzyme trong 6ng kiém tra dé bit hoat, sau d6
bd sung co chit. Tién hanh dun sbi va lam céc
budc tiép theo giéng nhur 6ng thi nghiém.

Céch tinh hoat d6 CMC-ase:

Mot don vi hoat do cua enzyme CMC-ase
duoc dinh nghia la lwong enzyme giai phong
duong khir véi toc d6 1 pumol/phit dudi didu
kién thi nghiém.

Hoat d6 CM C-ase duoc tinh theo cong thirc
sau:

(Cin - Coc)” D7 1000

Hoat @6 (U/ml) = TV

Trong do:

Crn: SO doc tir duong chuin glucose caa
ng thi nghiém, umol/l

Cpc: Sd doc tir duong chuan glucose cua
bng dbi chirng, pmol/l

D: d9 phalodng caa mau

V: thé tich mau caa phan tng (0,15 ml)

T: thoi gian phan tng (30 phat)

- X&c dinh d6 bén voi nhiét: miu enzyme
duogc xir ly ¢ 60°C trong cac khoang thoi gian
nhit dinh va sau d6 xac dinh hoat 46 CMC-ase
theo phuong phap DNS [3].

- X&c dinh anh huong cua kim loai va
EDTA dén hoat tinh CMC-ase: cac kim loai va
EDTA dugc tron véi enzyme theo ty 1€ 1:1
(v/v) sao cho nong dé cudi cuing caa kim loai va
EDTA trong giéng 1a5 mM, 10 mM va 50 mM
tuy vao tirng loai va duoc u tai nhiét do 37°C
trong 2 gio. Sau d6, hon hop nay duoc nhé vao
céc giéng thach tuong tng va u trong 4 gio tai
37°C. Tinh &c ché hoic khdng e ché cua ion
kim loai va EDTA duoc thé hién ¢ vong sang
quanh giéng sau khi nhuém véi Lugol.

- Xé&c dinh ndng do protein theo phuong
phép Bradford [4].
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- Sic ky loc gel: mau enzyme (1,5 ml) duoc
ding dé chay sic ky véi diéu kién nhu sau: cot
nhdi gel Sephadex G-50 c6 kich thugc: 80 x 1,2
cm; dém phosphat 20 mM pH 7,0; téc d6 chay
18 mi/h; phén doan: 2 ml.

3. Két qua vathao luan

3.1. Tuyén chen cac ching vi khuan sinh CMC-
ase ngogi bao

Tir 130 chung xa khuan hién dang duoc luu
gitt tai Bao tang giéng chuin vi sinh vat, Vién
Vi sinh vat va Cong nghé sinh hoc, Pai hoc
Quéc gia Ha Nai, ching tdi da tién hanh tuyén
chon nhirng chung c6 kha nang sinh CMC-ase
ngoai bao bing phuong phép khuéch tan trén
dia thach. Dya trén két qua danh gia so bo hoat
tinh enzyme CMC-ase cia 130 ching nay,
chang téi quyét dinh tuyén chon ching A-2026
cho nhitng nghién ciu tiép theo do nhitng wu
diém sau:

(i) chang c6 hoat tinh enzyme cao nhat
trong sd céc chung thi nghiém

(i) chiing ¢6 kha niang sinh truéng va biéu
hién hoat tinh CM C-ase trong dai nhiét d6 rong
(20°C-55°C) va pH rong (4-10) (két qua khong
trinh bay ¢ day).

Céc théng s6 nhu nhiét do, méi truong va
thoi gian nudi ciy cua ching xa khuan A-2026
da duogc t6i vu héa (két qua khéng trinh bay ¢
day) nhim thu dugc CMC-ase ngoai bao tbt
nhat sir dung cho cac nghién ciru tiép theo.

3.2. Nghién cizu hinh thai ching A-2026

Chuang xa khuin A-2026 dugc nudi ciy trén
dia thach va sau 5 ngdy nuéi ciy, chung nay
dugc chup anh trén kinh hién vi quang hoc
Olympus X41 véi d6 phong dai 100 lan (hinh 1).
Sau khi quan sét hinh théi caa chung A-2026 va
so sénh vai cac chang xa khuan da biét, ching

t6i thiy chang ndy cé nhidu dic diém gidng voi
chi xa khuin hiém Nocardia nhu bé mat khuan
lac nhin, khéng hinh thanh soi khi sinh, ciu
trc soi co chit dang canh cay va ¢ hién tuong
dut gdy ¢ cac khuan lac da truang thanh [5]. O
mot sb diéu kién sinh truéng dic biét (vi du nhu
nhiét d6 cao), chiung A-2026 tham chi hoan
toan khéng hinh thanh ciu tric soi co chit.

il

Duyatrén dic diém hinh théi néu trén, ching
t6i so bo xép chung A-2026 vao chi Nocardia.
Tuy nhién, dé co thé dinh danh mét cach chinh
xé&c can phai giai trinh ty gen ma hoa cho 16S
rRNA cua chang nay.

3.3. Mgt s tinh chdt ciia CMC-ase ngogi bao
duoc sinhtong hop boi chiing xg khudn A-2026

3.3.1. pH thich hop

Ching toi da tién hanh xé&c dinh hoat do
CMC-ase bang phwong phdp DNS. Co chit
CMC 1% dugc pha trong dém Britton 50 mM,
pH tir 4 - 11 (bang 1). Nhu vay pH téi vu caa
enzyme nay la 6.

Bang 1. Hoat d6 ciia CM C-ase ngoai bao ciia ching
A-2026 & cac pH khéc nhau.

Ph 4 5 6 7 8 9 10 11

Hoat @ (U/ml) 6,3 7,9 12,3 95 42 09 06 0
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3.3.2. D6 bén nhiét

Dich nuéi ciy chra CMC-ase ngoai bao
dugc tién hanh xtr ly nhiét (60°C) trong cac
khoang thoi gian khéc nhau tir 5 dén 70 pht,
tuy nhién hoat @6 cia CMC-ase ngoai bao nay
khong bi giam (két qua khong trinh bay & day).
Dé khing dinh thém d6 bén nhiét caa enzyme
ndy, dich nuéi ciy cé chira CMC-ase tiép tuc
dugc xir ly & 100°C trong 5, 10, 15 va 30 phiit.
Két qua cho thdy, sau khi xtr Iy & 100°C trong 5
phdt, hoat tinh CMC-ase van con khoang 10%
so véi hoat do chua xir ly (bang 2) va mit hoan
toan sau 10 pht xt ly. Tur két qua trén co thé
thdy raing, CMC-ase ngoai bdo cua chung A-
2026 |a enzyme twong ddi bén nhiét.

Bang 2. Hoat 6 CMC-ase tai 100°C.

Thoi gian xt Iy tai 100°C  Hoat do enzyme (U/ml)

0 12,3
5 13
10 0

15 0
30 0

3.3.3. Anh huong cia mgt s6 kim logi va
EDTA dén hogt d¢ cua enzyme

Mot sb ion kim loai kiém K*, Ca?* (ion Ca®*
thuong dong vai tro hoat hod hoic 1am bén
enzyme ngoai bao) va mot s ion kim loai Ag',
Mn*, Co®, Ni** (thuong tc ché hoat tinh
enzyme CMC-ase & mét sb |cdi [2, 6, 7]) ciing
nhu EDTA (chit tao phac véi ion tri |l trong
enzyme va tc ché hoat tinh cia enzyme) da
dugc lva chon dé x&c dinh anh huong cua
chiing déi véi CMC-ase ngoai bdo cia chang
A-2026 (bang 3).

Bang 3, Anh huong caamét s ion kim loai va
EDTA dén hoat déong caa CM C-ase ngoai bao ciia
chung A-2026.

Hoa chat Nong do Muc d6 trc ché
CaCl, 5mM 0

50 mM 0
CoCl, 5mM +

10 mM +

EDTA 5mM +++

10 mM ++++
Hagl, 5mM +

10 mM +
KCl 5mM 0

50 mM +
MnCl, 5mM +

50 mM +
NiCl, 5mM ++

10 mM +++

Ki hiéu: (0) khong trc ché; (+) it ic ché; (++) trc ché trung
binh; (+++) trc ché manh; (++++); (tc ché hoan toan

Qua két qua trinh bay trén bang 3, ching toi
nhan thay: Ca®* khéng c6 biéu hién wc ché hoat
dong caa CMC-ase; Co™, Mn?* véi céc ndng do
nghién ciru cé anh huaong nhung khéng ré rét
toi hoat tinh enzyme. Nguoc lai, EDTA va
NiCl, lai anh huéng manh dén hoat tinh caa
CMC-ase (EDTA Véi nong d6 10 mM da tc
ché hoan toan hoat tinh enzyme). KCI ciing anh
huéng dén hoat tinh cia enzyme nay, nhung &
mirc d thip hon. Mirc 46 anh huong phu thudc
vao ndng do cia ion va hod chiat. Nong do
EDTA, Ni* cao wc ché hoat dong cia enzyme
manh hon. EDTA dugc biét dén 1a chat tc ché
hoat dong cua nhidu enzyme do né tao phic
cang cua véi ion kim loai héa tri Il trong trung
tam hoat dong. Két qua trén goi y rang, trong
trung tdm hoat dong cia CMC-ase ngoai bao
cua chiang A-2026 c6 chira ion kim loai héa tri
Il. Bac biét, Hg® laion tc ché hoat dong cua
hau hét cac enzyme, nhung véi CMC-ase ngoai
bdo cia ching A-2026, Hgl, v6i nong dé 5 va
10 mM lai anh huéng khéng dang ké dén hoat
tinh cua no.

3.4. Tinh sgch CMC-ase ngogi bao cua chung
A-2026

Sic ky loc gel qua cot Sephadex G-50 da
duoc sir dung dé tinh sach buéc ddu CMC-ase
ngoai bao dugc sinh téng hop tir chung xa
khuin A- 2026 (hinh 2). Sau khi qua cot
Sephadex G-50, tir dich nudi ciy chung xa
khuin A-2026 chira CMC-ase ngoai bao dé tach
dugc 2 dinh protein, trong dé dinh the hai 1a
dinh c6 hoat tinh.
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Pidu kién sic ky: Kich thudc cot: 80 x 1,2 cm; van téc
chay: 18ml/; phan doan: 2ml; thé tich mau: 1,5 ml; ——
hoat d6 phan giai CMC: OD 540nm (x&c dinh theo
phuong phdp DNS); —l— protein; OD 595nm (xé&c dinh
theo Bradford).

Hon hop cia 200 pl tir cac phan doan co
haat tinh (goi 1& miu xubng cot) duoc xéc dinh
hoat 46 CMC-ase biang phuong phép DNS va
xéc dinh protein tong sd bing phuong phép
Bradford. Bén canh d6, hoat d06 CMC-ase va
protein téng sd cua ting dinh ciing dwoc xéc
dinh song song véi mau Ién cot va xudng cot.
Bang tong két sic ky duoc trinh bay ¢ bang 4.

Bang 4. Két qua tinh sach enzyme CM C-ase ngoai bao ciia chiing A-2026 qua cot Sephadex G-50

M3iu E)rr?;e'sg (g Host dd (Uim) (HUO)@t a6 tong b (Huof‘r;g%:f;%) Hieu suét (%) tsl‘r’lr']a:he
Lén oot 3,077 1917 2876 935 100 10
Xuéng oot 1,328 154 3606 2783 43 30
Pinh 1 1,046 76 1140 1090 34 12
Pinh 2 0,155 107 428 2763 5 30
pinh 3 0,127 121 605 4776 4 5.1

Sau khi qua cot sic ky loc gel, dich nudi ciy
chira enzyme CMC-ase ngoai bao cia chung A-
2026 da loai dugc mot dinh protein tap. Ngoai
ra, phan c6 hoat tinh lai duoc tach thanh ba
dinh, trong d6 dinh thir ba cé d6 tinh sach I6n
nhat (d6 tinh sach 5,1 1an). Do trong mét |oai
ciing c6 thé chira nhidu enzyme CMC-ase, nén
phai chang ba dinh nay tuwong (ng véi ba loai
enzyme CM C-ase ngoai bao khac nhau? Bé 1am
rd thém didu ndy, cac dinh mang hoaat tinh can
duoc tinh sach thém va duogc kiém tra lai bing
dién di trén gel co co chat.

4. Két luan

Tur céc két qua nghién ciru thu duoc, ching
toi rat ramot sb két luan nhu sau:

1) Chiing xa khuan A-2026 |a chiang c6 kha
niang sinh téng hgp CMC-ase tét nhat trong sb
130 chang xa khuan dugc nghién ciu.

2) Enzyme ngoai bao thu dugc tir chung xa
khuin A-2026 c6 pH thich hop 1a 6 va d6 la
mot enzyme ngoai bao twong déi bén nhiét.

3) Enzyme ngoai bao thu dugc tir chung xa
khuan A-2026 bi tic ché boi Ni** va EDTA véi
ca hai nong d6 5 mM va 10 mM



N.Q. Uyéh va nnk. / Tap chi Khoa hoc PHQGHN, Khoa hoc Ty nhién va Cong nghé 26 (2010) 64-69 69

4) Budc dau tinh sach enzyme ngoai b&o
cua chung xa khuan A-2026 qua sic ky loc gel
Sephadex G-50 thu dugc 3 dinh ¢c6 hoat tinh
CMC-ase véi d6 sach ting 1,2; 2,9 va 5,1 lan
tuwong tng.

Loi cam on

Cong trinh nay dugc thyc hién voi s ho tro
kinh phi caa dé tai thuoc Chuong trinh trong
diém va ang dung céng nghé sinh hoc trong
linh viec Néng nghiép va Phét trién nong thén
dén nam 2020.
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Primary study on some properties of extracellular CMC-asg,
synthesized from actinomycetes A-2026
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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 Ni** and EDTA (with the both of concentration of 5
va 10 mM) and this enzyme is thermo-stable. This extracelular CMC-ase has been purified primarily
through gel filtraction Sephadex G-50 and as a result three protein peaks with CM C-ase activity have
been abtained. The purity of these peaks has been increased 1.2, 2.9 and 5.1 times.

Keywords. CM C-ase, thermo-stability, chromatography.



