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PHAN LAP VA NHAN DIEN VI KHUAN
PHAN GIAI CELLULOSE

Vo Van Phude Quét va Cao Ngoc Diép*
ABSTRACT

The objective of the isolation of cellulolytic bacteria from paddy soil and cow-rumen is
to degrade rice-straw and organic wastes to compost. Of 96 bacterial isolates from the
paddy soil cultured on CMC media, only 59 isolates possess CMC hydrolyzing ability but
none of them were able to break down photocopy paper. Four isolated bacteria from
cow-rumen, namely Q4, Q5, Q8 and Q9 were able to produce effective extracellular
enzymes (endoglucanases, exoglucanases and S-glucosidases) in anaerobic condition. In
CMC media experiments, where photocopy paper or rice-straw were used as the main
carbon source, these were able to degrade 53-61% of photocopy paper after 7 days and
53-55% of rice-straw after 10 days. Molecular identification of these strains based on
16S rRNA sequence showed that 3 strains Q5, Q8 and Q9 were 99-100% homogeneous to
that of Bacillus megaterium M530013, TF10 and LAMA262 respectively; Strain Q4 had
99% similarity to that of Cellulomonas flavigena.

Keywords: Bacillus megaterium, Cellulomonas flavigena, cow-rumen, hydrolyzing
CMC, rice-straw degradation

Title: Isolation and identification of cellulolytic bacteria

TOM TAT

Phan Idp vi khudn phdn gidi cellulose trong ddt trong hia va da c6 bo nham sit dung dé
phan giai rom ra va rac hitu co thanh phan hitu co. Trong 96 dong vi khudn phdn Idp tir
ddt trong lia trén méi truong CMC, co 59 dong vi khudn c6 kha nang thuy phan CMC
nhing khéng cé dong vi khudn nao ¢6 kha ndang phdn gidi gidy photocopy. Bon dong vi
khudn 04, Q5, 08 va Q9 dwge phan ldp tir dich da cé bo déu cé kha nang san sinh hiéu
qua enzyme cellulase ngoai bao (endoglucanases, exoglucanases va p-glucosidases) o
diéu kién ky khi. Khi dwoc nudi trong méi truong véi nguon carbon la giay photocopy
hodc rom ra, cho thdy cdc dong vi khudn nay c¢é kha ndang phdn gidi gidy photocopy 53-
61% sau 7 ngdy va phdn gidi rom ra 53-55% sau 10 ngdy. Phdn tich di truyén phan tir
dua trén trinh t 16S rRNA cho thdy 3 dong vi khudn Q5, 08 va Q9 dong hinh 99-100%
twong ung voi cdc dong Bacillus megaterium M530013, TF10 va LAMA262; Dong vi
khudn Q4 dong hinh 99% véi dong Cellulomonas flavigena.

Tir khoa: Bacillus megaterium, Cellulomonas flavigena, da cé bo, phin gidi rom ra,
thuy phin CMC

1 GIOI THIEU

Khodng mot nira hop chéat carbon trong sinh khdi (biomass) trén mat dat 1a
cellulose, chiém t&i 35 — 50% khéi lugng kho sinh khdi thuc vat. Tat ca san pham
sinh khéi s& duoc khoang hoa nhd hé thdng enzyme duoc cung cip bai vi sinh vat.
Hé thdng enzyme phan giai cellulose thudng cham va khong hoan toan. Tuy nhién,
trong khoang thoi gian ngan (48 gid) hé vi sinh vat trong da co bo ¢6 thé phan giai
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60 — 65% cellulose. Hon thé nita, nho hé thng vi sinh vét trong duong rudt ma
loai mbi c6 thé tiéu hoa dén 90% cellulose cua gd. Con trong hé thong sinh hoc
phtic tap nhu 1é cay hodc nhiing manh v& thuc vt trong dat, cellulose c6 thé duogc
phan huy trong khoang thoi gian lau hon (Schwarz, 2001). H¢ vi sinh vat phan giai
cellulose c¢6 thé 1én men hiéu khi hodc ky khi, binh nhiét hodc ai nhiét, bao gom
nam, vi khudn va xa khuan dugc tim thiy nhiéu trong dét, nuoc, duong ti€u hoa
mot sb dong vat... noi cung cap luong cellulose doi dao dé vi sinh vat phan giai va
phat trién.

Pong bang song Ciru Long 13 ving chuyén canh cay laa, hang nam sinh ra mot
luong rom ra khong 16. V&i phé pham giau cellulose nay, mot luong rat it duoc s
dung dé tréng nam hay lam thire an gia sic, phan 16n dugc xir 1y theo phwong phap
truyén thong 1a @6t truc tiép trén dong rudng, dicu nay gay ra nhiéu hau qua nhu
g6p phan 6 nhiém _khong khi, pha huy hé sinh thai dat va dit ngay cang bac mau.
Mot bién phap nham tan dung rom ra c6 hiéu qua hon d6 1a str dung vi khuan co
kha ning phan giai cellulose gitip phan giai rom ra thanh phan hitu co bén cho dat,
g6p phan cai thién d6 phi nhiéu dat. Vi vay, dé tai “Phan 1ap va nhan dién vi khuan
phan giai cellulose” dugc thyc hi¢n nham muyc tiéu phan 1ap va nhéan dién vi khuan
phan giai cellulose tir dat trong lua va da cé bo, budc dau danh gia kha niang phan
giai rom ra ctia cac dong vi khuan phan lap duoc & diéu kién phong thi nghiém.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
2.1 Ngudn phan lap vi khuin

Phén 1ap vi khuan phan giai cellulose tir dat trong lua va dich da co bo. Pat trong
laa duogc thu thap tir 8 tinh: Tra Vinh, Vinh Long, Tién Giang, Kién Giang, Hau
Giang, Can Tho, An Giang, DPong Thap Dich da ¢ bo duoc thu tir trai giét mé O
Mon-Can Tho. Mau thu vé duoc trit & 4°C.

2.2 Phan lap vi khuin phan giai cellulose

Phén 14p trén moi trudng v6i ngudn carbon 1 CMC: Can 1g miu dit trdng laa pha
lodng v&i 100ml nude cat khir triung, 1ac 15 phit, sau d6 hat 20pl trai déu trén méi
truong CMC (Ulrich et al., 2008). U mdi truong 2 — 3 ngay & 30°C, tach rong ting
khuan lac thu dugc nhimg dong vi khuan riéng biét. Moi truong CMC gdom 1g
(NH,4)2SO,4, 1g K;HPQO,, 0,59 MgS0,4.7H,0, 0,001g NaCl, 10g CMC, 2g Agar,
thém nudc dén thé tich 1lit va diéu chinh pH7.

Phén lap trén moi truong voi ngudn carbon 13 gidy photocopy: Can 1g mau dat
trdng laa hoic dich da c6 bo pha lodng voi 100ml nude cat khr trung, lic 15 phut,
hat 20u1 dung dich nay trai déu trén méi truong M (Lee et al., 2002), sau d6 dung
gidy photocopy (dugc khir tring va cat tron ¢ dudng kinh béng v6i duong kinh bé
mat dia moi trudng) ap sat trén bé mit moi truong, u moi truong 5-10 ngay ¢ 30°C
cho dén khi khuan lac phét trién trén bé mat _gidy, tién hanh tach rong timg khuan
lac trén moi truong CMC. Moi truong M gom. 0,4g KH,PO,4, 0,49 K,HPO,, 19
NH,4CI, 0,1g MgCl,, 0,2g Yeast extract, 6g NaHCO3, 0,5g Cysteine-HCI, 0,25¢
Na,S, 0,001g Resazarin, 10ml dung dich khoang, 10ml dung dich vitamin, 20g
Agar, thém nuéce dén thé tich 11it va diéu chinh pH7. Dung dich khoang gbm: 4,5¢
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Nitrilotriacetic, 0,49 FeCl,, 0,12g CoCl,, 0,01g AIK(SO,4),, 1g NaCl, 0,02g
CaCl,, 0,01g Na;M00O,, 0,1g MnCl,, 0,1g ZnCl,, 0,01g H3POg3, 0,01g CuSOy,
0,029 NiCl,, thém nuéc dén thé tich 1lit. Dung dich vitamin gém: 2mg Biotin,
2mg Folic acid, 10mg Pyridoxine hydrochloride, 5mg Thiamine, 5mg Riboflavin,
5mg Nicotinic, 5mg Dl-calcium pantothenate, 0,1mg B12, 5mg D-amilobenzoic,
5mg Lipoic, thém nudc dén thé tich 1lit.

2.3 Kiém tra kha ning thity phin CMC ciia cac dong vi khuan

Thyc hién trén méi truong CMC, dung que cdy nhon ldy sinh khi cac ching vi
khuan phan 1ap dugc va chim 1én méi trudng, U 3 ngay ¢ 30°C. Sau d6 dia moi
truong dugc nhudm véi dung dich Congo Red (1g/lit) trong 15 phut, cudi cung rira
v6i dung dich mubi NaCl 1M. Vi khuan thity phan CMC sé& tao ving khong mau
xung quanh khuan lac (halo). Cong thirc tinh kha nang thiiy phan:

(Puong kinh halo — Pudng kinh khuan lac)/Pudng kinh halo x 100
2.4 Kiém tra kha ning phan giai gidy photocopy ciia cic dong vi khuan

Chon nhimng dong vi khuan c6 kha nang thay phan CMC, chung nuéi trong 50ml
moi truong Mfp long (0,1g gidy photocopy di xay min/ 50ml méi trudng M).
Nguédn gidng chung duoc nudi trong méi truong CMC long trong 3 ngay, ching
Vi ti 18 1%. Sau 7 ngay danh gia kha ning phan giai dya trén khéi luong kho mat
di cua gidy photocopy. Cong thirc tinh kha nang phan giai:

(Khéi lwong ban dau — Khéi luong ldc sau)/Khéi luong ban ddu x 100
2.5 Panh gia kha ning phan giii rom ra lia ciia cic dong vi khuin

Tién hanh v&i cac dong vi khuan cé kha ning phan giai tét gidy photocopy. Sir
dung 100ml méi trudng Mrs long (0,5¢ rom kho/ 100ml méi trudng M). Ngudn
gidng chung dugc nudi trong méi truong CMC 16ng trong 3 ngdy, chung véi ti 16
1%. Sau 10 ngay danh gia kha ning phan giai dya trén khéi lugng kho mét di cta
rom. Cong thtrc tinh kha ning phan giai:

(Khéi lwong ban dau — Khéi luong luc sau)/Khéi luong ban ddu x 100
2.6 Khao sat hoat tinh h¢ enzyme cellulase ciia cac dong vi khuin

Ly trich enzyme: Chon cic dong vi khuan c6 kha nang phan giai rom ra tot nhat,
nudi trong 100ml méi trudng Mrs ngudn carbon 1a rom kho, ngudn giéng ching
dugc nudi trong moi truong CMC trong 3 ngay, ching véi ti 1€ 1%. Nudi cho vi
khuan phat trién ¢ diéu kién thudng (30°C), sau d6 hit 10ml méi trudng, tién hanh
ly tim 5000 vong trong thoi gian 20 phut, loai bé sinh khdi, 1ay phan dich trong sir
dung nhu dung dich enzyme ngoai bao.

Khao sat hoat tinh enzyme cellulase: hé enzyme cellulase gom endoglucanases,
exoglucanases va p-glucosidases. Hoat tinh enzyme endoglucanases dugc do bang
cach cho Iml enzyme phan ting véi 1ml CMC (1% CMC trong dung dich dém
acetate pH5) & 40°C trong thoi gian 30 phut, do luong dudng khir sinh ra bing
phuong phép cua Nelson (1944), tinh hoat tinh enzyme. Hoat tinh enzyme
exoglucanases: cho 1ml enzyme phan ung vdéi 1ml Cellulose powder (1%
Cellulose powder trong dung dich dém acetate pH5) & 40°C trong thoi gian 2 gio,
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do luong duong khir sinh ra bang phuong phap Nelson. Hoat tinh enzyme pB-
glucosidases: cho Iml enzyme phan ung véi 1ml Cellobiose (0.2% Cellobiose
trong dung dich dém acetate pH5) & 40°C trong thoi gian 1 gid, do luong dudng
khtr sinh ra bang phuong phéap Nelson.

Don vi hoat tinh enzyme (U/ml): la luong duong khur sinh ra trong 1 phit trén 1ml
enzyme & diéu kién 40°C va pH5.

2.7 Nhan di¢n vi khuan bing phwong phap sinh hoc phén tir

Tién hanh ly trich DNA cua cac dong vi khuan duoc tuyén chon va khuéch dai
DNA bang k¥ thuat PCR véi cip moi: 27f: 5-AGAGTTTGATCCTGGCTC-3’,
1492r: 5°-GGCTACCTTGTTACGACTT-3’ (Akasaka et al., 2002). San pham sau
khi duge khuéch dai duoc dién di trén agarose gel 1,2% bang bo dién di mot chiéu
¢ bo sung thém ethidium bromide dé kiém tra san pham. Cudi cing giai trinh tu
doan DNA dugc khuéch dai. Puogc két qua, dung chuong trinh BLAST N dé so
sanh trinh ty doan DNA cua dong vi khuén véi trinh tw DNA cta céc loai vi khuan
c6 trong ngan hang dir licu NCBI, nhan di¢n tung dong vi khuan.

3 KET QUA VA THAO LUAN
3.1 Két qua phan lap vi khuin phan giii cellulose

Phén 1ap trén moéi trudong voi ngudn carbon 1a CMC: Tir 15 mg}u dat trong lua phan
1ap dugc 96 dong vi khuén, trong d6 c6 62 dong vi khuan hi€u khi va 34 dong vi
khuan ky khi.

Phan lap trén moi truong voi nguon carbon 13 gidy photocopy: Ttr mau dat, sau 10
ngay 0 van chua thy sy phat trién cta khuan lac nao trén bé mat gidy photocopy.
Trong khi dé, tir da cé bd, méi trudng dugc u trong 5 ngay dd xuat hién khuan lac,
vi khuan phan giai lam giéy nhay udt va tao khuan lac mo 1én trén bé mit gidy
(Hinh 1). Tr 2 mau dich da c6 phan lap duoc 4 dong vi khuan Q4, Q5, Q8 va Q.

Hinh 1: Khuén lac vi khuin phén giai cellulose phat trién trén méi truong
v6i co chét gidy photocopy

3.2 Kiém tra kha niing thiy phan CMC ciia cac dong vi khuin

Tir 96 dong vi khudn phan 1ap dugc tur dat trong lua, c6 59 dong c6 kha nang thuy
phan CMC (12,5 - 88%) the hién qua vong thuy phén khong mau quanh khuén lac
trén moi truong CMC agar khi nhuém vdi Congo Red (Hinh 2). Bon dong vi
khuan Q4, Q5, Q8 va Q9 phan lap tir da c6 bo cling déu c6 kha nang thuy phan
CMC rat tot (79,2 - 85,6%).
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Vi khuén thuy
phan hiéu qua
CcMC

Vi khuén khong
thiy phan CMC

Hinh 2: Vong thily phan CMC béi cac dong vi khuin
3.3 Kiém tra kha ning phan giai cellulose v6i gidy photocopy va rom ra

Két qua cac dong vi khuan phén l1ap tir dat khong c6 kha nang phén giai duge co
chat gidy photocopy. Tuy cac dong vi khuan nay dugc tuyén chon cé kha ning
thuy phan CMC, tirc c6 kha ning san sinh enzyme B-D-glucanase, nhung dé phan
giai dugc cellulose thi cin mot hé thong cac enzyme cellulase (Fields et al., 1998).
Vi thé céc dong c6 hoat tinh manh véi CMC chua danh gia dugce kha ning phan
giai cellulose.

Nguoc lai, 4 dong vi khuan Q4, Q5, Q8 va Q9 duoc phan 1ap tir da co phan giai
gidy photocopy rat t6t, mau gidy mut ra va phan con lai ling ¢ day ong nghiém
(Hinh 3A). Sau 7 ngay kha nang phan giai tr 53 — 61,33%, va khong khac biét y
nghia thong ké giira cac dong vi khuan (Bang 1).

Déi v6i co chat 1a rom ra, 4 dong vi khuan ciing cho thiy kha nang phan gii rat
t6t, sau 10 ngay sy phan gidi boi cac dong vi khuan thé hién rat rd (Hinh 3B), kha
nang phan giai rom ra tur 53,6 — 55,93%, va khong khac biét gitra cac dong vi
khuan (Bang 1).

(A)

Hinh 3: (A) Phén giai gidy photocopy sau 7 ngay, (B) Phin giai rom ra sau 10 ngay. Bén trai
khong chiing vi khuin, bén phai chiing dong vi khuin Q4
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tir da cé bo

Dong Kha nang phan giai Kha nang phin giai
vi khuén gidy photocopy sau 7 ngay (%) rom ra sau 10 ngay (%)
Q4 55,00 55,93
Q5 58,00 53,60
Q8 61,33 54,93
Q9 53,00 54,73

3.4 Khao sat hoat tinh h¢ enzyme cellulase ciia cac dong vi khuin

Két qua 4 dong vi khuan Q4, Q5, Q8 va Q9 déu c6 kha ning san sinh enzyme
endoglucanases, exoglucanases va B-glucosidases (Hinh 4). Hoat tinh enzyme
exoglucanases cao nhat dat 1,31 - 1,5 U/ml, enzyme endoglucanases dat 19,44 -
25,43 U/ml, enzyme B-glucosidases dat 40,41 - 44,37 U/ml va khong khac bi¢t y
nghia giita bén dong vi khuan.

Hoattinh enzyme (U/ml)

2

&
&.

Hinh 4: Hoat tinh enzyme cellulase ciia cic dong vi khuén
3.5 Nhén di¢n vi khuan bing phwong phap sinh hoc phén tir
San pham khuéch dai cua 4 dong vi khuan Q4, Q35, Q8, Q9 déu c6 kich thude
1500bp khi dién di trén gel agarose (Hinh 5). Giai trinh ty cac san pham khéch dai
va so sanh trén ngan hang dir liu NCBL. Két qua cho thay dong vi khuan Q4 dong
hinh 99% v6i dong vi khuan Cellulomonas flavigena, cac dong Q5, Q8 va Q9
dong hinh 99 — 100% vai dong vi khuan Bacillus megaterium (Bang 2).
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1500bp——» ——

Hinh 5: Gel dién di sin pham PCR ciia cic dong vi khuin

(M) Thang chudn 100bp DNA Plus, (1) Dong vi khudn Q4, (2) Dong vi khudn Q5, (3) Dong vi khudn Q8, (4) Dong vi
khuan Q9

Bang 2: Mdi quan hé di truyén ciia cac dong vi khuén phan lap dwoc

Dong Chiéu dai trinh ty Dong vi khuan Mikc d
vi khuén so sanh (nu) ddng hinh dong hinh (%)
Q4 401 Cellulomonas flavigena 99
Q5 485 Bacillus megaterium 100
Q8 503 Bacillus megaterium 99
Q9 800 Bacillus megaterium 99

Nhu vdy 4 dong vi khuan Q4, Q5, Q8, Q9 déu c6 kha ning san sinh enzyme
cellulase ngoai bao va phan giai hiéu qua rom ra. Nhiéu nghién ctru khac ciing da
cho thiy kha ning phan giai cellulose cua cac nhém vi khudn nay. Theo Saha
(2006), Bacillus megaterium c6 té bao hinh que, Gram duong, ndi bao tir va c6 kha
nang thuy phan cellulose. Dong vi khuan Cellulomonas flavigena ciing c6 té bao
hinh que, Gram duong, thudc giong Cellulomonas, nganh Actinobacteria, c6 kha
nang san sinh nhiéu loai enzyme cellulase va xylanase trén co chat ba mia, va c6
thé str dung nhiéu loai co chat cellulose khac (Leticia et al., 2007).

4 KET LUAN VA PE NGHI

- Tr dit trong lua khong phan 1ap dugc vi khuin c6 kha ning phén giai cellulose.

- Tir dich da c6 bo phan 18p duoc 4 dong vi khuan Q4, Q5, Q8 va Q9 déu c6 kha
nang san sinh enzyme cellulase va phan giai hiéu qua gidy photocopy va rom ra.
Phan tich di truyén phan tr dya trén trinh ty 16S rRNA cho thay dong vi khuan
Q5, Q8 va Q9 dong hinh véi dong Bacillus megaterium, dong vi khuan Q4 dong
hinh véi dong Cellulomonas flavigena.

- Pé nghi tng dung cac dong vi khuan nay vao thyc té nhu san xuit enzyme
cellulase, phan gidi rom ra va cac phé pham cellulose khac giup xir Iy méi truong
hay san xuat phan hiru co...
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