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Isolation of Cellulose-Degrading Actinomycetes
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Tom tat

Muc dich cta nghién ctru la phén 1dp céc ching xa khuén cé khd ndng phan giai cellulose. 21 ching c6 kha
ndng phan giai cellulose duwoc phén lap tir cac mau dat va gb khac nhau nhw 14, rom va gé muc thu thap
trén dia ban thanh phbé Ha Noi va phan thanh 6 nhém mau khuén lac: tim, hdng, tréng, xanh 14, xam va
vang. Kha nang sinh enzyme cellulase ctia duwoc xéac dinh bang sw xuét hién cda vong halo trén méi truong
v6i ngudn co chét CMC xung quanh théi thach chira khuén lac, str dung thubc thi lugol. Hoat tinh cellulase
clia cac chiing phén lap duoc xac dinh dinh tinh bang cach do duwong kinh vong halo. Ching G1, D4 va G3
thé hién vong phén gidi Ién nhét véi dudng kinh vong halo I1&n luot 1a 40mm, 40mm va 39mm. Kha néng st
dung nguédn cellulose tw nhién (rom, ba mia) ctia 3 ching nay mé ra trién vong (rng dung vao néng nghiép.

T khoa: phan lap, xa khuén, phan giai cellulose
Abstract

The aim of this study is to isolate cellulose-degrading Actinomycetes. Twenty one isolates of cellulolytic
Actinomycetes were isolated from different soil and woody habitats such as, leaves, straws and rotted wood
collected in Hanoi and were divided into six color groups of colony: purple-violet, pink, white, green, grey and
yellow. Cellulase production was indicated by the appearance of a pale halo on agar medium containing
CMC as substrate around the agar piece with colony on using lugol as an indicator. Cellulase activities of
isolates were determined qualitatively by measuring the diameters of halo zones. G1, D4 and G3, exhibited
the maximum zones of halo around the agar piece with diameter of 40mm, 40mm and 39mm respectively.
The abilities of degrading natural cellulose (straw, sugarcane bagasse) of these three strains open up
potential application in agriculture.
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1. Pit vin dé

Xa khuén 1a mot nhoém vi khuén théat thude 16p
Actinobacteria, b0 Actinomycetales. Phin 16n xa
khuén 1a cac vi khuin Gram duong, hiéu khi, hoai
sinh, ¢6 cu tao dang soi phan nhanh. Chung phan bd
rong rai trong tu nhién, thuong duoc thidy & moi
truong dét, nudc va 1a vi sinh vit dong vai tr0 quan
trong trong viéc tai ché nguon co chit tir phé pham
ndng nghiép [1,3]. Dac biét, xa khuan c6 kha nang
phan giai cellulose - thanh phan cau tao thanh té bao
thuc vat [8].

Cellulose 12 ngudn carbon hitu co ddi dao nhat
trong ty nhién va dugc tich tu hang nam véi luong rat
16n trong noéng nghiép, cong nghiép, 1am nghiép va
cac phé phu phdm cua cac nganh kinh té trén [7]. Hau
hét cic nghién ctru vé enzyme cellulase cta cac vi
sinh vét phan 1ap tir dat thuong huéng vé nim, va kha
ndng phén giai cellulose cua xa khuan it duogc cha y
[6]. Tuy nhién, mot sé nghién ciu cho thy, hé
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enzyme cellulase cta xa khuan 1a enzyme ngoai bao
va chung c6 kha nang tuong tac voi cellulose twong
ty nhu cac enzyme trong hé cellulase ciia nam [8].

Thuc té, dit 12 noi cu tra cua xa khuén cung
nhiéu loai vi sinh vat khac. Sy phat trién chdm cua xa
khuén so v6i céc vi sinh vat dat khién cho viéc phan
1ap xa khuan tir dét trd nén kho khan [5]. Do dé, su
tim kiém cac chung xa khuan c6 kha nang phan giai
cellulose mang ¥ nghia quan trong. Bai bao nay trinh
bay két qua phan 1ap xa khuan c6 hoat tinh cellulase
tir cac mau dat, 1a, rom, gd muc thu thap ¢ cac dia
diém khac nhau coa thanh pho Ha No6i cho muc dich
tuyén chon so bo dé ng dung xur 1y cellulose tu
nhién.

2. Vit liéu va phwong phap
2.1. Thu thip miu

Mau dat, rom, 14 kho, gd muc dwoc thu thap &
Ha Néi, sau do duoc gilr trong tui nhya vo trung va
bao quan ¢ dicu kién kho.
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2.2. Dung cu va héa chit

Céc dung cuy, thiét bi su dung thudc phong thi
nghiém B mon Vi sinh — Hoéa sinh — Sinh hoc phan
tir, Vién Cong nghé Sinh hoc va Coéng nghé Thyc
pham, Truong Pai hoc Bach Khoa Ha Noi. Hoa chét
st dung trong thi nghi¢ém Ia hoa chét ciia cac hing
Merck (Puc), Himedia (An Do) va tir Trung Qudc.

2.3. Phwong phadp nghién ciru
2.3.1. Phuong phdp phan ldp xa khudn

Céac mau di thu thap duoc cit va nghién nho. Ig
mau duge cho vao binh tam gidc vo tring chira sin
99ml nudce cat vo trang, sau d6 dwoc lic ¢ nhiét do
30°C véi tée d6 150 vong/phut trong 30 phat. Sau khi
ddng nhét, dich huyén phu dwoc pha lodng dén do
pha lodng 102 bang dung dich nudc mudi sinh 1y.
Véi mdi do pha loang tir 108-10'2, 0,1ml dich pha
lodng duoc trai 1én dia petri chita sin mdi truong
ISP4 (Tinh bot tan 10g/L, K;HPO, 1g/L, NaCl 1g/L,
MgS04.7H,0 1g/L, CaCOs; 2g/L, (NH4)2SO4 2g/L,
MgCL.7H,O 0,001g/L, ZnSO044H,O 0,001g/L,
FeSO4 0,001g/L; pH 7) c¢6 bd sung cycloheximide
(50ug/mL) sau d6 dem u & nhiét do 30°C trong

4 -7 ngay. Khuén lac riéng 1 duge c‘afly ria sang dia
petri chira mdi truong ISP4 dé 1am thuan & 30°C trong
4-7 ngay [9].

2.3.2. Phuwong phdp tuyén chon dwa trén khd ndng
phan gidi cellulose

Céc thoi thach c6 dudng kinh 6mm duoc lay tir
cac dia cdy ria cac ching xa khuan sau d6 dat 1én dia
thach chira sdn moéi trudng ISP4 thay ngudn carbon
bang CMC va i ¢ 30°C. Sau 4 ngay lugol dugc nho
lén dia thach dé quan sat kha ning phan giai CMC.
Néu thudc thir lugol khong bit mau quanh théi thach
tirc 1a xa khudn c¢6 kha ning phan giai CMC [10].

2.3.3. Phuong phdp xdc dinh mét so dic diém hinh
thai cua cdc chung phan lgp

Céc chung phan lap dugc nudi long trong moi
treong ISP4 va moi trudng cam gao (moi truong ISP4
thay ngudn carbon biang cam gao) trong 4 ngay trén
may lic tbc d6 150 rpm & 30°C. Quan sat dic diém
canh truong va pellet tao thanh. St dung canh trudng
lam tiéu ban nhudm té bao va quan sat duéi kinh hién
vi c6 do phong dai 1000 1an.

Hinh 1. Khuan lac cac ching phan 1ap
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2.3.4. Phuong phdp xac dinh kha nang phdan giai
nguon cellulose ty nhién

Rom duogc cit thanh nhitng doan dai 3cm va ba
mia tir Nha may duong Lam Son duogc siy kho &
60°C. 50g rom va ba mia kho mdi loai dugc ngdm
trong 1L NaOH 1% (w/v) ¢ diéu kién phong trong
24h sau d6 duoc rira bang nude va say kho dén khoi
luong khong doi [4].

Céc ching xa khuan thé hién kha ning phéan giai
CMC cao duoc tuyén chon dé tiép tuc kiém tra kha
ning phan giai cac ngudn cellulose tu nhién. Sau khi
hoat héa, cac chung tuyén chon dugc nudi long (thé
tich gidng cip 4%) trong moi truong ISP4 thay ngudn
carbon bang rom va bi mia & 30°C véi toc do lic 150
rpm. Luong b3 mia va rom con lai sau 4, 8 va 12
ngay dugc rira bang dung dich acid acetic/acid nitric
(80% acetic acid, 68% nitric acid (10/1, v/v)), sau do
rira lai bang nudc va duge loc qua ray co kich thudce
0,03mm. Phan cellulose sau xir Iy dugc siy kho dén
khéi lwong khong d6i. Moi truong khong cdy xa
khuan dugc sir dung 1am mau kiém chung [2], [4].

Bang 1. Dic diém khuan lac cac chung phan lap

3. Két qua va thao luin

3.1. Phén ldp va sang loc cdc ching xa khudn cé kha
nang phan gidi cellulose

Tir cac mau dat, gd muc, 14, nhom nghién ctru da
phan 1ap dugc 23 chung cd cac dic diém hinh thai
khac nhau (hinh 1).

Mau sic khuén lac, mau sic mat dudi khuan lac,
két ciu bé mat va sic td hoa tan thé hién khac nhau
giita cac chung phan lap. Mau sic khuan lac phan
thanh 6 nhom: tim, hf”)ng, tréng, xanh 14, xam den,
vang; trong d6 da s cac ching c6 hé soi khi sinh
mau xam den (7 ching) hodc mau tring (6 chung).
Mau sic mat dudi ctia khuan lac cling kha da dang va
phén 16n ¢6 4nh vang hodc cam. Céc chung phan l1ap
¢6 két ciu bé mat khuan lac chu yéu 1a nhung, ngoai
ra 1 56 it c6 két cau voi, bot hodc tron. Chi c6 mdt s6
chung phén lap sinh sic t6 hoa tan lam thay d6i mau
clia moi truong va mau cia sic t hoa tan ciing rat
khéc nhau giira cac chung (Bang 1).

Nguon Chuing HE soi kﬁa;fﬁl uan 1€10Ma t dudi Két cau bé mat Sac to hoa tan V(‘)Tglclj’lr;%ok(lrr;};n)
X .z K1 Xam den Vang kem Nhung - 22,3£1,2
Maudatl =) - Hong cam Tron - 31,741,5
Méiu dat2  DE2 Xam den Tim hong Nhung - 34,0+1,7
X1 Vang nau Tring Nhung - 33,0+1,0
Miudat3 X5 Tring Ving cam Nhung - 25,7412
X6 Tring Vang cam Voi Vang nhat 21,3+1,2
Dl Tring Tring nga Nhung Tro nhat 26,74+0,6
Mau dat 4 D4 Xam den Xam nhat Voi Xam nhat 40,3+0,6
D5 Tring Vang cam Nhung - 36,0£1,0
Miu g8 Gl Ph(')rt’h(“)ng Do tim Nhung - 40,3+1,5
mue G3 Trang Vang cam Voi Vang nhat 39,3+0,6
j G4 Xam den Nau cam Nhung Nau cam dam 20,0+1,0
G7 Phét hong Cam Voi Cam vang 32,342,1
Miu 4 1 G8 Tring Tim hong Nhung Nau nhat 26,0£1,0
G9 Xanh xam Xanh nhat Nhung Tro nhat 17,340,6
G10 Trang Vang kem Voi - 26,0+1,0
Gl11 Tréng xanh Kem Nhung Xam nhat 17,0+0,0
Miu 14 2 Gl13 Xam tring Vang Nhung Xém xanh nhat 25,0+1,0
Gl4 Xam den Vang chanh Nhung Vang chanh 23,0+1,7
Gl6 Xam den Cam Nhung Cam nhat 25,7+0,6
Mau 14 3 Pl Xanhld Trang xanh Bot - 39,040,0
P4 Xanh den vién trang Néau vang Bot - 39,0+1,7
Maurom  XK3 Hdng x4m Nau den Nhung - 25,340,6

- - khéng sinh sdc 16 hoa tan
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)

Hinh 2. Kha nang phan giai CMC cua cac chung phan lap

Tién hanh kiém tra kha ning phan giai CMC
cua cac chung phan 1ap bang _phuong phép thoi thach
sir dung thudc thir lugol thdy xuét hién vong thuy
phan co chét xung quanh thoi thach (hinh 2).

Két qua thi nghiém cho thiy tit ca 23 chung
phan 1ap dugc déu co kha ning phan giai co chat
CMC (hinh 2, bang 1). S6 liéu ciing chi ra ring kha
ning nay & ching G9 va G11 khéng 16n bang cac
chung c6 cing ngudn gbe (duong kinh chi 17mm),
trong khi G1, D4, G3, P1, P4 c6 thé tao vong phan
giai CMC 16n hon gip ~ 2,4 1an vong phén giai CMC
ciia G9 va G11. C6 thé nhan dinh so bo rang kha
ning nay ciia 3 ching G1, G3 va D4 tét hon ca trong
s6 cac chung phan lap.

3.2. Bdc diém hinh thai cia cdc ching phan ldp

Nghién ctru vé dic diém hinh thai cac ching
phan 1ap duoc thé hién qua hinh dang té bao, chudi
bao tir va ddc diém sinh trudng trong méi trudong 1ong
cua cac chung.

G117

Hau hét cac chung phan lap duoc 1a vi khuan
gram duong, c¢6 ciu tao dang soi phan nhanh phrc tap
dan xen nhau nhu ndm nhung khong c6 vach ngan,
kich thuéc té bao twong tu vi khuan (hinh 3). Pay 1a
dic diém hinh thai dic trung cta xa khuan. Chung P1
va P4 mic du c6 duong kinh Vong phéan glal CMC lon
nhung hinh dang va kich thudc té bao giéng nim nén
khong duoc dwa vao bd suu tap cac chung xa khuan.

Hinh 3. Hinh dang té bao chung G14 dudi kinh hién
vi vi hé sb phong dai 1000

G4
Hinh 4. Bio tir ciia mét s6 ching xa khuan phan 1ap c6 dang xoan ciia chi Streptomyces duéi kinh hién vi voi hé
s0 phong dai 100
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Qua hinh 4 d& thdy céc ching D4, DE2, G9,
Gl1, G14, K1, K4 c6 hinh dang chuodi bao t& xoan
dac trung cua chi Streptomyces.

Xa khuan c6 kha ning san sinh ra sic t6 hoa tan
khuéch tan vao dich canh truong. Doi véi cac moi
truong khac nhau, mdi loai xa khuén lai sinh ra sic t&
hoa tan véi mau sic khac nhau. Pay ciing 1a 1 dic
diém quan trong trong viéc phan loai va dinh danh xa
khudn [1]. Mau sic cua pellet, mau cua dich canh
truong khi nudi cac chung phan 1ép trong moi trudong
long ISP4 va moi trudng cam gao duoc thé hién qua
hinh 4 va mé ta chi tiét tai bang 3.

Su hinh thanh pellet va téng hop séc té cua cac
chung xay ra dong thoi sau 3-4 ngay nudi cy. D6i
v&i mot sd ching nhu X6, D4, G3, G4, G10, G14, va
XK3, mau cua pellet gin véi mau cia dich nudi. Mot
s6 chung khac mau cua pellet khong tuong dong vai
mau ciia sdc t6 tao thanh dién hinh 1a cac ching G8,
K1, D5, DE2 trong mdi truong ISP4 (bang 3).

Khi nuéi trong méi truong ¢ thanh phan khac
nhau, mau sic cua pellet va mau cia canh truong
nudi ciy cac chung xa khuan khac nhau 14 khac nhau

va thay ddi khong theo quy luat. Sy khac biét 13 rét
nhit c6 thé quan sat dugc tir két qua cua chung G1 va
G8. Pellet trong mdi truong cam gao cua 2 chiung G1
va G8 ¢6 mau sic 1an luot 14 tim va tim dam trong khi
& moi truong ISP4, 2 chung nay tao pellet c6 mau 1an
lwot 14 tring va vang sang (hinh 5).

Hinh 5. Mau séc dich canh truong va pellet chiung G1
va G8 trén moi truong (a) ISP4 va (b) cam gao

Bang 3. Mau séic cua pellet va dich nudi xa khuén trén méi truong ISP4 va méi truong cam gao

i Maéi truong cam gao ISP4
= Mau pellet Mau moi truong Mau pellet Mau moi truong
K1 Nau xam Vang nhat Cam dam -
K4 Hong nau Anh vang Trang nga -
DE2 Hong Vang nhat Hong nhat Tring

X1 Nau sang Néu cam Nau cam -

X5 Vang xam Vang xdm Trang nga Tring

X6 Nau dam Nau cam Nau cam dam Cam niu

Dl Trang nga Vang xanh nhat Tring Tring

D4 Nau dam Vang nau nhat Nau dam Nau

D5 Nau nhat Vang nau nhat Vang néu nhat -

Gl Tim Vang tim nhat Tring Tring

G3 Vang nhat Vang nhat Néu dong Cam nau

G4 Nau nhat Cam nau dam Cam nau Nau do dam

G7 Vang nhat Vang Nau nhat Vang

G8 Tim dam Nau nhat Vang sang -

G9 Nau xam Vang xam nhat Pen xam Xam den nhat
G10 Vang Vang Vang chanh dam Vang chanh dam
Gl11 Xanh xam Vang nhat Vang xam Xéam nhat
GI13 Néu cam nhat Vang nhat Cam dam Vang nhat
Gl4 Cam Vang chanh Tring vang Vang chanh nhat
Gl6 Nau cam dam Nau Cam dam Nau nhat
XK3 Vang nau nhat Vang nau nhat Tring -

- : khéng sinh sdc t6 hoa tan
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3.3. Kha ndng phdn gidi nguon cellulose tir nhién

Cac chung G1, G3 va D4 v6i dudng kinh vong
phan giai CMC cao dugc tién hanh kiém tra kha nang
st dung nguodn cellulose ty nhién 1a rom va ba mia.

Bang 4. Ty 1¢ khéi lugng co chat cellulose con lai so
voi khoi lugng ban dau sau 4, 8 va 12 ngay xt 1y (%)

Gl G3 D4
gy 4ngdy 98300 325403 50.8+04
mia  Sngdy 929401 26,8+04 20,5403

12ngdy 90,540,1 10,5+0,3 11,3403
4ngdy 98,740,0 30,3+0,1 37,0402

Rom 8ngay 95740,0 22,5403 22.5+0,1

12ngdy 91,3400 13,040,2 10,5+0,1

Két qua cho thdy ca 3 ching déu c6 thé tiéu thy
2 ngudn co chit trén. Tuy nhién, kha ning xu ly
khong rd nét & chung Gl1, sau 12 ngay, khdi luong
rom va bd mia con lai lan luot 14 91,3% va 90,5%;
trong khi G3, D4 thé hién kha ning nay kha t6t. Sau
12 ngay, khdi lwong rom con lai ciia 2 chung G3 va
D4 lan luogt 14 13,0% va 10,5% khdi luong ban dau;
khdi lwgng ba mia cling giam con 10,5% va 11,3%.

Ching G1 méc du cé vong phan giai CMC 16n
nhung kha niang s dung ngudn cellulose ty nhién
kém c6 thé giai thich 1a do viéc phan giai cellulose
mot cach hiéu qua can c6 su hoat dong két hop cua ca
3 enzyme trong hé cellulase la endoglucanase,
exoglucanase, va B-glucosidase trong khi vi¢c phan
giai CMC trén dia thach méi chi c6 thé xac dinh dinh
tinh kha néng sinh enzyme endoglucanase. Hon nira,
ngoai cellulose, cac ngudn co chat ty nhién 1a rom va
bd mia con duge ciu tao tir nhiéu thanh phan khac
nhu mannan, xylan, lignin... do d6 ngoai viéc xac
dinh dinh luong hoat d§ cua 3 enzyme trong hé
cellulase, kha nang sinh tong hop xylanase hay
ligninase ciing can dugc kiém tra dé co thé tuyén
chon ra nhimg chung c6 kha ning phan giai cac
ngudn co chat tir phé thai nong nghiép tét.

4. Két luan

Nhém nghién ctru da phan 1ap duoc 21 chung xa
khuan c6 kha ning phan giai cellulose. Can cir theo
khoa phan loai Bergey va dya vao hinh dang chudi
bao tr, 7 chung D4, DE2, G9, G11, G14, K1, K4
duoc so b nhdn dinh thudc chi Streptomyces. 3
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chung G1, G3, D4 tao vong phén giai CMC cao; dac
biét chung G3 va D4 phan huay nguon cellulose tu
nhién 1a rom va bi mia kha t5t m¢ ra tiém nang tng
dung vao néng nghiép.
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