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ABSTRACT

Organic waste, mainly containing cellulose, is an important source
causing environmental pollution if it is not treated. Therefore, isolation
and selection of indegenous bacteria which can degrade organic waste is
necessary. Fifty- one cellulose degrading bacterial isolates were isolated
from the intestine of Holotrichia parallela and Lubricus terrestris,
including fifteen isolates from Hau Giang province and thirty-six isolates
from Soc Trang province. Most of them have rod shape, motility, forming
milky-white with colony, entire margin and convex. Cellulose degrading
ability of the bacteria was carried out. The results showed that 25 isolates
had cellulase enzyme activity. Specially, two isolates named CS2 and
CHS isolated from Holotrichia parallela and TS3 isolated from Lubricus
terrestris with the high enzyme activity were identified as Bacillus cereus
strain L5, Bacillus flexus strain KJ1-5-910 and Bacillus subtilis strain
168, respectively.

TOM TAT

Cellulose trong rdc thdi hitu co va phé pham néng nghiép la tdc nhén
chinh gdy 6 nhiém méi truwong ddt, nude va khong khi. Vi vdy, phan ldp
va tuyén chon cdc dong vi khudn ban dia cé kha nang phan hiy cellulose
la viéc lam rat can thiét. Nam muwoi mot dong vi khudn c6 kha nang phdn
huy cellulose da duwoc phan lap tir rudt cua sing (Holotrichia parallela)
va trim ddt (Lubricus terrestris), bao gom 15 dong phan ldp tir tinh Hdu
Giang va 36 dong phan ldp tu tinh Soc Trang. Da so cdc dong vi khudn
phan lap c6 dang hinh que, co kha nang chuyén ddng, khuan lac ¢6 mau
trang duc, dang bia nguyén va do noi mo. Khao sat kha nang phan hiy
cellulose ciia vi khudn cho thdy ¢6 25 dong vi khudn phdn Idp hoat tinh
enzyme cellulase. Dac biét, 3 dong vi khudn CS2, CH8 va TS3 ¢6 hoat
tinh enzyme cellulase manh dwoc nhan dién theo thir ty la Bacillus cereus
strain LS5, Bacillus flexus strain KJ1-5-910 va Bacillus subtilis strain 168.

Trich dan: Mai Thi, Nguyén Hiru Hiép va Duong Ngoc Thuy, 2017. Phan lap, nhan dién vi khuan phan hay
cellulose tr sung (Holotrichia parallela) va trun dat (Lubricus terrestris). Tap chi Khoa hoc
Truong Pai hoc Can Tho. 50b: 81-90.

1 GIOI THIEU

Dong bang soéng Ciru Long (BBSCL) 1a ving
san xuét lwong thuc trong diém cia ca nude. San
luong laa hang nim toan ving chiém hon 51,5%

téng san luong laa va dong gop 90% san lugng gao
xudt khiu cua ca nudc. Tuong ng v6i dién tich
canh tac thi lugng rom thai bo hodc d6t hang nim
& DBSCL la rat 16n (Bo Tai nguyén va Mbi truong,
2010). Theo Tran Sy Nam va ctv. (2014), &
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DBBSCL ¢6 6 hinh thire quan 1y va xtr ly rom ra thai
sau thu hoach 1 d6t rom, vai rom, trong ndm, chan
nudi va ban cho ngudi khéc, trong d6 dét rom la
hinh thirc phd bién nhét chiém tir 89,7% & vu Hé
Thu dén 98,2% & vu Dong Xuan, ké dén 1a vii rom
vao dit. Viéc ddt rom ra cling nhu vui rom vao
trong dat 1a sy lang phi ngudn ning luong cac-bon
hitu co rat 16n dong thoi gay 6 nhidém moi trudng,
tiéu diét cac vi sinh vét c6 19i trong dat, lam giam
dudng chét cua dat, gy ngd doc hitu co cho dat.
Nhiéu két qua nghién ctru cho thiy nhiéu loai ndm,
vi khuén, xa khuén duge tim thdy nhiéu trong dat,
nudce, hé tiéu hoa mot s6 dong vat... Dic biét 1a ddi
v6i mot s6 con tring an thuc vat thi hé vi khudn
duong rudt nhu Bacillus, Paenibacillus... c¢6 kha
ning phan huy cellulose rat t6t (Schwarz, 2001).
Rat ngin thoi gian phan hiy rom ra, cai thién do
phi nhiéu ciia dit va bao vé méi truong trong canh
tac néng nghiép theo hudng bén ving 1a nhimg yéu
cau thiét yéu hién tai. Vi nhiing 1y do trén nghién
ciu “Phan lap, nhan dién vi khuén phan huy
cellulose tir rudt sung (Holotrichia parallela) va

Tdp 50, Phn B (2017): 81-90

tran dét (Lubricus terrestris)” dugc thyuc hién phém
phén 1dp tuyén chon duoc cac dong vi khuan cé
hoat tinh phan huy cellulose manh, img dung xu ly
phé pham ndéng nghiép goép phan bao vé moi
trudong.

2 VAT LIEU VA PHUONG PHAP

2.1 Vit liéu thi nghiém

Mau 12 con sung trong lugng tir 2,5 - 15 g
(Hinh 1) va mdu 12 con trun dat nang tir 3 - 11 g
(Hinh 2) dugc thu thap tu déng rom & tinh Hau
Giang va Soc Trang.

Dé thyc hién nghién ctru méi trudong phan lap
vi khuan phan huy cellulose (Shengwei et al.,
2012), moi truong thu hoat tinh enzyme cellulase
(Hedrick et al., 1995), moi truong thtr kha nang
phan huy bot gidy, méi truong LB (Sikorski et al.,
2002), mdi truong glucose-phosphate (peptone
5g/L, glucose 5 g/L, K;HPO, 5 g/L), hoa chit dinh
luong CMCase, thudc thir Somogyi, thudc thir
Nelson dugc st dung.

Hinh 1: Con sung sir dung trong nghién ciru

Hinh 2: Con trun dét sir dung trong nghién ciru

82



Tap chi Khoa hoc Truong Dai hoc Can Tho

2.2 Phuong phap
2.2.1 Phdn ldp vi khudn

Con sung va trun thu vé rira sach bang nudc
cét, khir tring bang con 70° trong 5 phut sau do
bang oxy gia 3% trong 5 phit, md lay rudt trai vao
dia petri c6 chira mdi trudng nudi cay (Shengwei et
al., 2012) & & 30°C trong 24 gio ¢ diéu kién hiéu
khi. Khi khuén lac phat trién trén dia petri, chon
mot khudn lac roi cdy chuyén cho dén khi vi khuan
rong.

2.2.2 Quan sat déc tinh ciia vi khudn

Do kich thudc khuén lac, do kich thude té bao,
quan sat kha ning chuyén dong va nhudém gram vi
khuén duoc phan lap theo mé ta ciia Cao Ngoc
Diép va Nguyén Hiru Hiép (2002).

2.2.3 Khao sat dinh tinh kha nang phan huy
CMC ciia cdc dong vi khudn

Muc dich: chon loc duoc mot s6 dong vi khuan
phan huy CMC manh dya trén duong kinh phan
hay cua cac dong vi khuén trén méi truong kiém
tra hoat tinh cellulase.

Céach tién hanh: Nudi vi khuan trong moi
truong LB trong 24 gid, sau d6 hat 5 uL dung dich
vi khuan nho 1én dia méi truong CMC da khir
trung, u 48 - 96 gi¢. Xac dinh dudng kinh vong
tron phan huy bang cach do ngap dung dich Lugol
vao dia trong 15 phut, sau d6 rira lai vdi dung dich
NaCl IM.

Két qua: Co vong sang halo thi vi khuan c6 kha
nang phan huy CMC, khong c6 vong sang khong
mau vi khuan khong phan hiuy CMC.

Cong thic tinh kha nang phan huy CMC
(Nguyén btrc Luong, 2004) nhu sau:

Pudng kinh phan hiy— duong kinh khuan lac

100
dwong kinh phan huy .

Thi nghiém duoc 1ap lai 3 1an cho mdi dong vi
khuan.

2.2.4 Khao sat kha nang phan hiy bot gidy
ciia cdc dong vi khudn c¢é kha ndng tong hop
enzyme cellulase

Hoat tinh cia CMCase (Endoglucanase) dugc
xac dinh khi G enzyme cellulase véi CMC 0,5%
trong dém Sodium phosphate pH 5, thoi gian 60
phut. Tuwong tu, hoat tinh cua Avicelase
(Exoglucanase) dugc xac dinh khi u enzyme
cellulase voi bot cellulose 1% trong dém Sodium
phosphate pH 5, thoi gian 60 pht.
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i Tuyén chon mét s6 dong vi khuan c6 kha ning
tong hop enzyme cellulase trén moi truong CMC
va tien hanh khéo sat kha néng phan huy bt giay.

Céc budce thyc hién twong tu nhu khao sat hoat
tinh enzyme cellulase cua cac dong vi khuan trén
moi tr}r(‘mg CMC, tuy nhién co chat CMC dugc
thay bang bot giay.

2.2.5 Xac dinh hoat tinh enzyme cellulase

a. Khao sat enzyme endoglucanase cua cdac
dong vi khuan da chon

Muyc dich: Chon loc cac dong vi khuén tao
CMCase va phan huy CMC manh.

Nguyén tic: Co chit CMC bi enzyme
endoglucanase phan cit thanh duong don. Ham
luong duong khir tao thanh dwgc xac dinh bing
cach ding chét thir acid 3,5-dinitrosalicylic (DNS)
va may do mat d0 quang & budc song 540 nm.
DNS c¢6 mau vang trong dung dich kiém s& bi khir
thanh acid 3-amino-5-nitrosalicylic mau d6 cam.

Nguyén tic do lugng duong khir dva trén co s&
phan Ung tao mau giita duong khir v6i thude thir
acid dinitrosalicylic (DNS), phan Gng nay xay ra
trong mdi trudng kiém va c6 gia nhiét. Cuong do
mau cta hdn hop phan tng ty 18 thuan voi nong do
dudng khir trong mot pham vi nhit dinh. Dya theo
d thi duong chuén cua glucose v6i thube thir acid
dinitrosalicylic s€ tinh dugc ham luong duong khir
trong mau.

Céac budc thuc hién: Ly trich enzyme cac dong
vi khuén dugc chon ¢ thi nghiém trén dwoc chung
vao 20 mL moéi truong CMC long, nudi ¢ nhiét do
30°C trong 60 gio. Hat 10 mL dich vi khuan ly tim
5000 vong/phut trong 20 phit, loai bo sinh khdi,
lay phan dich str dung nhu dung dich enzyme tho.
Thuyc hién phan tng khir 1dy 1 mL dich enzyme tho
cho vao éng nghiém 16 x 100 mm, cho vao 1 mL
CMC (1%), cho phan ng xay ¢ nhiét d¢ 30°C, pH
6 trong 60 phut.

Lap duong chuin DNS theo bang va dung
duong chuan (Tasun et al., 1970): dun cach thuy
cac ong nghiém 5 phat sau d6 1am ngudi cac ong
nghiém & nhiét d6 phong, dem do d¢ duc moi
truong nudi (ODssonm). XAy dung duong chuén
glucose y = f(x) voi truc tung (y) 1a mat d6 quang,
truc hoanh (x) la ham lugng duong glucose (%
w/v).

Po luong duong khir: Hat 1 mL mau can do
cho vao ong nghiém, cho tiép 3 mL thubc thir
DNS. Pun cach thity cic dng nghiém trong 5 phit.
Lam ngudi ¢ nhiét d6 phong, sau d6 dem do OD
(540 nm). Dya vao dudong chuin, tinh ndng do
glucose.
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b. Khao sat enzyme exoglucanase cua cdc
dong vi khuan da chon

Phuong phap Nelson-Somogyi xac dinh hoat
tinh enzyme dwa vao lugng duong khir sinh ra
thong qua phan tng trung gian véi thudc thir
Nelson-Somogyi. Theo Nelson (1944) luogng
duong khir tic dung véi thube thir ddng, khi dun
néng cho mau d6 gach va khi tac dung véi thude
thir Aseno-moblybdate s& lam chuyén sang mau
xanh da trdi, hap thu & budc séng 520 nm.

Ly trich enzyme cac dong vi khuan co hoat tinh
enzyme cellulase cao dugc chon ra tr thi nghiém
bot gidy dugc nudi ting sinh trong 20 mL moi
truong gdm cac thanh phin CMC 1%, glucose
0,1%, pepton 5%, cao nam 2,5% trong binh tam
giac dd khir trang trén may lic & 30°C, 150
vong/pht.

Sau 48 gio, tién hanh tron mau bang may votex
dbi véi dong vi khuan hiéu khi va lic déu mau vi
hiéu khi bang tay. Chuyén 2 mL dich nuéi vi khuén
vao tube 2,2 mL. Mdi mau chuyén vao 2 tube. Ly
tdm 8000 vong/phut trong 10 phut & 4°C va thu
phan dich bén trén.

Khéo sat hoat tinh enzyme cellulase béng
phuong phap Nelson: Pha dung dich duong chuin
cho vao 6 0 ong nghiém, mdi ong nghiém goém thanh
phan cac chét theo thir tr va dung dudng chuén va
do xac dinh lugng dudng khir ciia mau thi nghiém.
U trong t6i 20 phut. Ly tdm néu c6 can, do quang
phd bude song 520 nm. Luong duong khir trong
dich trich thé dugc xac dinh dya vao phuong trinh
duong chuan glucose.

Pon vi hoat tinh enzyme trong 1 mL enzyme
duogc tinh theo cong thure:

u=¢

)xk
TxV, E
trong do:
U: hoat tinh enzyme (U/mL)
X: ham lugng glucose trong dung dich do
T: thoi gian phan tng (phtt)
V: thé tich enzyme (mL)
k: hé sb pha loéng
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2.2.6 Dinh danh vi khudn bang ky thudt sinh
hoc phan tw
a.  Nhan dién vi khuan b&ng ky thuat PCR

Sau khi trich ADN tir cac dong vi khuan di
phan lap, tién hanh phan tmg PCR bang may PCR
Perkin Elmer PE 9700 (Hoa Ky) v6i cap mdi 27f
(Jeremy et al., 2007)

27f-CM 5 -AGAGTTTGATCMTGGCTCAG;
27f-YM 5 -AGAGTTTGATYMTGGCTCAG
Thé tich cho 1 phan tmg 13 20 pL.

Chu ky luan nhiét ctia phan tng PCR: 94°C - 5
phut, 5 chu ky, 94°C - 30 giay, 60°C - 30 giay,
72°C - 2 phut, 5 chu ky, 94°C - 30 gidy, 55°C - 30
gidy, 72°C - 2 phut, 25 chu ky 94°C - 30 gidy, 50°C
- 30 gidy, 72°C - 2 phut, 72°C - 10 phut.

b. Phwrong phdp dién di agarose sian phiam
PCR

San pham PCR (20 pL) sau khi khuéch dai
duoc dién di trén gel 1 - 2% agarose trong dung
dich dém TAE 1X (gébm 10 mM Tris; 5 mM
acetate va 0,1 mM EDTA). Dién di san pham PCR
va chyp hinh gel bang may BioRad UV 2000 (Tran
Nhéan Diing, 2011).

c.  Phwong phdp gidi trinh tw san phdam PCR

San phém PCR duoc tinh sach, kiém tra néng
dd DNA sau khi tinh sach, thyc hién phan Ung
PCR gin huynh quang véi thuéc nhuém Big. Dye
Terminater v3.1. Giai trinh tu bing mdy giai trinh
tu ABI PRISM 3130. Két qua giai trinh ty cac
dong vi khuan dugc so sanh do tuong dong véi cac
trinh ty trén ngan hang dit liéu NCBI (National
Center for Biotechnology Information) bing
chuong trinh BLASTN, két hop véi két qua khao
sat cac dic diém sinh 1y, sinh héa dé dinh danh vi
khuén (Tran Nhan Diing, 2011).

3 KET QUA VA THAO LUAN

3.1 Phan lap vi khuén

Niam muoi mdt dong vi khuén c6 kha ning
phéan huy cellulose da dugc phan lap tir rudt cua
con sung va trun dat. Trong d6, c6 15 dong phan
1ap ¢ tinh Hau Giang va 36 dong phan lap & Soc
Trang.
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Hinh 3: Khuin lac cic dong vi khuén phat trién sau 24 gio

3.2 Pic tinh cic dong vi khuén phan lap

Pa s6 cac dong vi khuén phan 1dp dugc co
khuén lac hinh tron, d6 n6i mé hodc lai, bia nguyén
hodc rang cua, khuén lac c6 mau trang trong hoac
trang duc, dudng kinh khuan lac tir 1 - 3 mm.

33 D:{lcvdiém hinh thai va sinh héa cac
dong vi khuan dwgc phan lap

Hinh dang khuén lac: Tt ca cac dong vi khuan

phan 1ap duge déu co dang tron (100%). Bo ndi da
s0 1a do ndi mo 21 (42%), phang (32%) va lai

(26%). Dang bia: da sb 1a bia nguyén 45 dong
(90%), bia rang cua 5 dong (10%). Mau sac khuan
lac gom c6 tring trong (32%), trang stta (56%) va
vang nhat (12%). Pudng kinh khuan lac dao dong
tr 0,5 - 3 mm (Béng 1).

3.4 Kha niang phin huiy CMC

Sau khi nho dich vi khuan di ting sinh vao
giéng thach 1 & nhiét do phong (30°C) trong 48
gio, chi ¢6 25 dong vi khuan c6 kha niang phan hiy
CMC (Bang 2, Hinh 4).

Hinh 4: Hinh vong sang halo ciia cac dong vi khuin dwgc phén 1ap
(c) - Béi chitng, (b) - dong CS2, (a) - dong CHS,
(Cl1) - Déi ching, (B1) - dong TS3, (A1) - dong THS

Dong vi khudn c6 dudng kinh vong tron thiy
phan dao dong tu 0 - 23,8 mm. Trong do, co 2
dong c6 hoat tinh thiy phan CMC cao nhit va
khong co su khac biét vé mat thong ké ¢ mirc 5%
1a CS2 (23,8 mm) va CHS8 (22,6 mm). Két qua nay
tuong tu voi két qua nghién ciu cia Cao My
Phugng (2014) khi khao sat kha nang phan huy
CMC ctia cac dong vi khuén phan 1ap tir rudt con
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sung v&i duong kinh vong tron thily phén la 26
mm.

Tir 25 dong c6 kha ning tong hop enzyme
cellulase trén co chat CMC cao va c6 su khac biét
vé mit y nghia thong ké & murc 5% so vai cac dong
vi khuan khéc, 10 dong vi khuédn duge chon cho
cac thi nghiém tiép theo 1a CS2, CHS, TS3, THS,
CHS5, CH7, CH1, CHS, CH9, CS1 (Bang 3).
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Bang 1: Pic diém té bao ciia cac dong vi khuin phan lap dwoc trén méi truong CMC

Dong vi P . Kich thwéce vi khuan (um)

STT Khuin Chuyén dong Gram Hinh dang Chidu dai Chicu rong
1 CHI + + Cau 0,52 0,52
2 CH2 + + Que ngin 1,39 0,87
3 CH3 + + Que ngin 1,39 0,87
4 CH4 + + Que ngin 0,87 0,52
5 CH5 + + Que ngin 1,39 0,87
6 CH6 + - Cau 0,87 0,87
7  CH7 + + Que ngin 1,39 0,69
8 CHS + + Que ngin 2,1 0,90
9  CH9 + - Que ngin 1,04 0,52
10 CHIO + + Que ngin 0,87 0,52
11 CS1 + + Que ngin 1,39 0,87
12 CS2 + + Que ngin 2,09 0,87
13 CS3 + + Que ngin 1,39 0,87
14 CS4 + - Ciu 0,87 0,87
15 CS5 + + Ciu 0,52 0,52
16 CS6 + + Ciu 0,52 0,52
17 CS7 + - Cau 0,87 0,87
18 CS8 + + Que ngin 1,39 0,87
19 CS9 + + Que ngin 1,74 1,22
20 CSI10 + - Que ngin 2,09 1,39
21  CSl1 + + Que ngin 1,39 0,87
22 CSI2 + + Que ngin 1,39 0,69
23 CS13 + + Que ngin 1,22 0,7
24 CSl4 + - Cau 0,52 0,52
25  CS15 + - Que ngin 1,39 0,87
26 THI + - Cau 0,87 0,87
27 TH2 + + Que ngin 1,74 1,22
28  TH3 + - Que ngin 1,39 0,87
29  TH4 + + Que ngin 0,87 0,52
30 THS + + Que ngin 1,39 0,87
31 TH6 + + Que ngin 1,39 0,87
32 TH7 + + Que ngin 0,87 0,52
33 THS + + Que ngin 1,39 0,87
34  TH9 + + Que ngin 1,39 0,87
35  THI0 + + Que ngin 0,87 0,52
36  THII + + Que ngin 2,39 1,87
37 THI2 + - Que ngin 1,74 1,22
38 TSI + - Que ngin 1,74 1,22
39 TS2 + - Cau 0,52 0,52
40  TS3 + + Que ngin 2,61 0,74
41 TS4 + - Que ngin 2,01 1,22
42 TS5 + + Que dai 322 1,52
43 TS6 + - Cau 0,87 0,87
44  TS7 + - Cau 0,52 0,52
45  TS8 + - Que ngin 1,39 0,87
46  TS9 + - Que ngéin 1,39 0,87
47  TSI10 + - Que ngin 1,39 0,87
48 TSl + - Que ngin 0,87 0,52
49  TSI2 + + Cau 0,52 0,52
50  TSI3 + - Que ngin 0,87 0,52
51 TSl4 + - Que ngin 0,85 0,50
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Bang 2: Hoat tinh enzyme cellulase ciia cac dong vi khuin thé hién qua dwong kinh thiy phan

cellulose trén méi tredng CMC

STT Dong vi khuén thﬁy}:;fgig(l;:;l; STT Doéng vi khuin thi?;gﬁgnkahm)
1 CHI 15,7° 27 TH2 9,3¢
2 CH2 500 28 TH3 0,0'
3 CH3 00 29 TH4 0,0'
4  CH4 0,0 30 THS 17,9
5 CHS 17,60 31 TH6 0,0'
6 CH6 0,00 32 TH7 4,0
7 CH7 153¢ 33 THS 0,0'
8  CHS 22,66 34 THY 4,0
9  CHY 10,0 35 THIO 0,0'
10 CHIO 0,00 36 THII 10,3f
11 csl 93¢ 37 THI2 0,0'
12 CS2 23,8 38 TSI 6,3"
13 CS3 60" 39 TS2 0,0'
14 CS4 0,0 40 TS3 18,7¢
15 CS5 470 41 TS4 0,0'
16 CS6 431 42 TS5 4,30
17 CS7 0,00 43 TS6 0,0'
18 €S8 431 44 TST 3,0%
19 €S9 0,00 45 TS8 0,0'
20 CS10 0,00 46 TS9 0,0'
21 Csll 0,00 47 TSIO 3,75
22 CSI2 0,00 48 TSIl 0,0'
23 CSI3 3,0 49 TSI2 3,08
24 CSl4 0,00 50 TSI3 0,0'
25 CSI5 3,0 51 TSI4 0,0'
26 THI 0,0'

CV (%) 6,29

Ghi chii: Cdc gid tri trung binh theo sau cé cdc ky tir a, b, c... giong nhau biéu thi sw khdc biét khéng cé y nghia thong

ké o mirc 5%

Bang 3: Ham lwgng dwong khir sinh ra khi thiy
phin CMC cia 10 dong vi khuan cé
hoat tinh manh

STT Dong vi Ham lwgng dwdmg khir
khuan (ug/mL)

1 CS2 63,1°
2  CHS8 60,3?
3 TS3 59,6
4 THS 39,9°
5 CHS 37,1°
6 CH7 34,9b¢
7  CHI 29,3¢
8 CHO 23,0¢
9 TH2 21,6%
10 CSl1 18,1
CV (%) 5,88

Ghi chi: Cac gid tri trung binh theo sau c6 cdc ky tir a,
b, c... giong nhau biéu thi sw khdc biét khong cd y nghia
thong ké ¢ mirc 5%.
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Két qua cho thay ca 10 dong vi khuan sau khi
da trich dich enzyme thé cho phan huy dung dich
CMC déu tao ra lugng duong khir. Nhu vy, ca 10
dong déu c6 enzyme CMCase (Bang 3). Trong do,
3 dong vi khuin CS2, CHS, TS3 ¢ luong dudng
khir cao 1an luot 63,1 pg/mL, 60,3 pg/mL, 59,6
pg/mL va khac biét co y nghia théng ké véi cac
dong vi khuan con lai & muc 5%.

Két qua nay phu hop vdi nghién ciru cua Xia et
al. (2014) khi 6ng nghién ctru cac vi khuan phéan
1ap tur rudt con trung an thuc vat c6 kha nang phén
huy cellulose.

3.4.1 Két qua khdo sdt hoat tinh enzyme
cellulase trén moi truong bot gidy

Tét ca 10 dong vi khuan c¢6 kha nang phéan hiy
cellulose voi co chdt CMC déu ¢ kha ning tong
hop enzyme dé thity phéan cellulose & dang co chat
bot gidy. Trong d6, dong vi khuén c¢6 dudng kinh
vong thuy phén cao 1a CS2 (24,3 mm), CHS8 (23
mm) va TS3 (18,3 mm) (Bang 4).
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Biang 4: Két qua khiao sit hoat tinh enzyme
cellulase cia cic dong vi khuan trén
méi truong co chat 1a bot giay

Dong vi Pwong kinh thily phian
STT 3

khuan (mm)

1 CS2 24,32
2 CHS8 23,0
3 TS3 18,30
4 TH5 15,3
5 CHS5 14,0%4
6 CH7 10,3%
7 CH1 8,0°f
8 CH5 7,7¢¢
9 CH9 6,7
10 CSl1 4,0f
CV (%) 16,34

Ghi chi: Cac gia tri trung binh theo sau cé cdc ky ty a,
b, c... giong nhau biéu thi su khdc biét khong c6 y nghia
thong ké ¢ mirc 5%

3.5 Két qua khao sat hoat tinh enzyme
CMCase (Endoglucanase) va Avicelase
(Exoglucanase) ciia 10 dong vi khuin bfmg
phwong phap Nelson-Somogyi

Hoat tinh enzyme endoglucanase c6 sy khac
biét giita cac dong vi khuan. Dong vi khuén c6 hoat
tinh enzyme endoglucanase cao 1a dong vi khuén
CS2 (0,043 U/mL), ké dén 1a dong CHS (0,037
U/mL) va khac biét c6 y nghia vé mit thong ké &
mirc 5% so v6i cac dong vi khudn con lai (Bang 4).
Két qua nay phu hop v6i nghién ctru ciia Dantur et
al. (2015) khi phan 1ap vi khuan phan huy cellulose
tor rudt sau duc than cay mia Diatraea saccharalis,
két qua phan 1ap duogc dong vi khudn Bacillus
pumilus kd109 c6 hoat tinh enzyme endoglucanase
1a 0,23 U/mL. Két qua nghién ctru cia Ray ef al.
(2007) cho thay hai dong vi khuan Bacillus subtilis
CY5 va Bacillus circulans TP3 phan lap tir rudt ca
trdm co Cyprinus carpio L va Mozambique tilapia
khi 1én men ran 120 gid c6 hoat tinh cellulase theo
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thir tw 13 26 U/mL va 20,2 U/mL.

Hoat tinh enzyme exoglucanase ¢ cac dong vi
khudn c¢6 su khac nhau. Dong CS2 c6 hoat tinh
enzyme exoglucanase cao 1a 0,041 U/mL va ké dén
1a dong CHS (0,036 U/mL khac biét co ¥ nghia vé
mit thong ké so v6i cac dong vi khudn con lai &
mirc 5% (Bang 5). Két qua nay phu hop véi nghién
ctru ciia Jacob et al. (2014) khi phat hién vi khuan
tir rudt trin dat cia hai dong vi khuan A va B ¢6
hoat tinh enzyme Exoglucanase lan lugt 13 0,213
FPU/mL va 0,138 FPU/mL.

Biang 5: Két qua khao sit hoat tinh ennzyme
Endoglucanase va Exoglucanase cia 10
dong vi khuan

Ky Hoat tinh Hoat tinh
STT hi¢u enzyme enzyme
dong Endoglucanase  Exoglucanaase
(U/mL) (U/mL)
I CS2 0,043 0,0412
2 CH8 0,0373® 0,036°
3 TS3 0,029b¢ 0,028¢
4 THS 0,023¢ 0,025¢
5 CHS5 0,0194 0,019¢
6 CH7 0,0194 0,017¢
7 CHI 0,0174 0,016°
8§ CHS 0,016% 0,015°
9 CHY 0,015% 0,015°
10 CSlI 0,009¢ 0,009¢
CV (%) 5,04
5,02

Ghi chu: Cdc gid tri trung binh theo sau cd cdc ky tyr a,
b, c... giong nhau biéu thi sw khdc biét khong cd y nghia
thong ké ¢ mirc 5%

3.6 Nhin di¢n cac dong vi khuin bing ky
thuat sinh hoc phan ti

3.6.1 Két qua dién di agarose san pham PCR

Két qua dién di agarose san phim PCR cho
thay 22 dong xuat hién band 1.500 bp (Hinh 5).

M12345678901234567

Hinh 5: Két qua dién di cac dong vi khuin

Chui thich:

Giéng 2: Dong CS2  Giéng 3: Dong TS3

88

Giéng 9: Dong CHS
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3.6.2 Két qua gidi trinh tw DNA san phdam PCR

Ba dong vi khuin c6 kha niang tong hop
enzyme cellulase cao va kha nang phan huy
cellulose t&t chon Iya nhan dién bang phuong phap
sinh hoc phén tir 1a CS2, CHS va TS3. Két qua giai

Bang 6: Két qua giai trinh tw gen vi khuin phén 1ap
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trinh tu cac dong vi khuén duoc so sanh do tuong
ddng véi cac trinh ty trén ngan hang dir liéu NCBI
cho thiy dong vi khuin CS2, CH8 va TS3 duoc
nhéan dién theo thir tw 1a Bacillus cereus strain L5,
Bacillus  flexus strain KJ1-5-910 va Bacillus
subtilis strain 168 véi do dong hinh cao (Bang 6).

STT Ky Két qua so sanh d9 twong dong Poan gen gidi Mikc do dong  Accession
hi¢u  trén Ngin hang dir licu NCBI trinh tw hinh (%) number
1 CS2  Bacillus cereus strain FORC 024 1251 95 CP012691.1
2 CHS8  Bacillus flexus strain NB4-9 1653 98 KR999917.1
3 TS3  Bacillus subtilis strain OSSS5 1300 95 EU124556.1

Két qua giai trinh tu dinh danh cac dong vi
khudn phan 1ap cho thiy ca 3 dong vi khudn c6 kha
ning phan hay cellulose manh thudc gidng
Bacillus. Két qua nay phit hop véi nghién ctru cua
Robson et al. (1984) khi phan 1ap duoc vi khuén
Bacillus  strain DLG c6 hoat tinh enzyme
exoglucanase la 1,17 U/mL va enzyme
exoglucanase 1a 0,05U/mL c6 kha nang phan huy
cellulose tot. Theo Kim et al. (2012) dong Bacillus
subtilis KACC10111 phan lap tir moi truong dat
néng nghiép cd kha nang phan hiy cellulose véi
hoat tinh enzyme endoglucanase 1a 0,16 U/mL.

Céc nghién ctru ciia Yan et al. (2011) cho thiy
nudi cay Bacillus cereus trén co chat bot mi c6 bd
sung nitrogen enzyme cellulase dat 16,94 1U/mL
va nudi cdy trén co chit bot gidly Whatman, hoat
tinh enzyme cellulase 1a 0,13 TU/mL. Két qua
nghién ctru cua Tengku Norsalwani Tuan Lah et al.
(2012) cho thiy khi tng dung Bacillus cereus phan
hay bi Co bang phuong phap 1én men ran, hoat
tinh enzyme cellulase 1a 3,693 FPU/mL.

4 KET LUAN

Nam muoi mdt dong vi khuan da dugc phan lap
tr rudt cua con sung va con trun & tinh Hau Giang
va Séc Trang. Trong d6, 25 dong vi khuén c6 kha
nang téng hop enzyme cellulase v6i hoat tinh cao.

Ca 3 dong CS2, CHS8, TS3 déu c6 kha ning
phan hiy CMC trén bot giay.

Piac biét chon dugc 3 dong vi khuén c6 kha
ning tong hop dugc ca hai hoat tinh endoglucanase
va exoglucanase cao la CS2, CH8 va TS3 duogc
nhan dién theo tha tu 1a Bacillus cereus strain L5,
Bacillus flexus strain KJ1-5-910, Bacillus subtilis
strain 168.

TAI LIEU THAM KHAO

B¢ Tai nguyén va Mai trudng, 2010. Bao cao Mai
trudong Quoc gia nam 2010 - Tong quan Moi
truong Viét Nam.

&9

Cao Ngoc Diép, Nguyén Hiru Hiép, 2002. Gio trinh
vi sinh vat chuyén sau. Truong Dai hoc Cn Tho.

Dantur K. 1., Enrique R., Welin B., Castagnaro A. P.,
2015. Isolation of cellulolytic bacteria from the
intestine of Diatraea saccharalis larvae and
evaluation of their capacity to degrade sugarcane
biomass. AMB Express, 5: 15.

Hedricks C. W., Doyle J. D., Hugley B., 1995. A
new solid medium for enumerating cellulose
utilizing bacteria in soil. Applied and
Environmental Micrology, 61: 2016-2019.

Jacob K. M., George A., Sathiavelu M. M.,
Sathiavelu A., 2014. Isolation and screening of
cellulose degrading microorganisms from the gut
of composting earthworms and its industrial
applications. Research Journal of
Pharmaceutical, Biological and Chemical
Sciences, 5(3): 501 - 507.

Jeremy A. F., Reich C. 1., Weisbaum J. S., Wilson B.
A., Olsen G. J., 2007. Bacterial 16S rRNA genes
commonly used for amplification of critical
evaluation of two primers. Appl. Environ.
Microbiol, 74(8): 2461-2469.

KimY.K.,YuS.C.,LeeY.Y.,ChoH.J.Oh, Ko Y.
H., 2012. Isolation of cellulolytic Bacillus
subtilis strains from agricultural environments.
International Scholarly Research Network ISRN
Microbiology, 2012: 1-9.

Nelson N., 1944. A photometric adaptation of the
Somogyi method for the determination of
glucose. J Biol Chem, 153: 375-80.

Nguyén Dic Luong, 2004. Cong nghé enzyme. NXB
Dai hoc Quoc gia TP. H6 Chi Minh.

Ray A. K., Bairagi A., Ghosh S. K., Sen S. K, 2007.
Optimization of fermentation conditions for
cellulase production by Bacillus subtilis CY5 and
Bacillus circulans TP3 isolated from fish gut.
Acta Ichthyol. Piscat. 37(1): 47-53.

Robson L. M., Chambliss G. H., 1984.
Characterization of the cellulolytic activity of a
Bacillus isolate. Applied and Environmental
Microbiology, 47(5): 1039-1046.

Schwarz W. H., 2001. The cellulosome and cellulose

degradation by anaerobic bacteria. Appl.
Microbiol. Biotechnol, 56: 634 - 649.



Tap chi Khoa hoc Truong Dai hoc Can Tho Tap 50, Phan B (2017): 81-90

Shengwei H., Sheng P., Zhang H., 2012. Isolation Environment, Energy and Biotechnology, 33:
and Identification of celluolytic bacteria from the 551-552
gut of Holotrichia parallela larvae. Int. J. Mol. Tran Nhan Diing, 2011. Sé tay thuc hanh sinh hoc

Sci., 13: 2563-2577.

Sikorski J., Mohle M., Wackernagel W., 2002.
Identification of complex composition, strong
strain diversity and directional selection in local
Pseudomonas stutzeri populations from marine
sediment and soils. Environment Microbiol, 4:

phan tuir. Pai hoc Cén Tho.

Trén S§ Nam, Nguyé&n Thi Huynh Nhu, Nguyén Hiru
Chiém, Nguyén V5 Chau Ngan, Lé Hoang Viét,
Kjeld Ingvorsen, 2014. Udc tinh lrong va mot sb
bién phép xir Iy rom ra & mot sb tinh Dong bang
song Ciru Long. Tap chi khoa hoc Truong Dai
465-476. hoc Cén Tho 32a: 87-93.

Tasun K., Ghose P., Ghen K., 1970. Sugar Xia H., YuJ., Wang C., Chen H., 2014. Cellulolytic
determination of DNS method. Biotechnology bacteria associated with the gut of Dendroctonus
and Bioengineering, 12: 921. armandi larvae (Coleoptera: Curculionidae

Tengku Norsalwani Tuan Lah, Nik Norulaini Nik, Scolytinae). Forests, 5: 455-465.

Ab. Rahman, Moftah Massaud Ben Nama, 2012. Yan H., Dai Y., Zhang Y., Yan L., Liu D., 2011.

Cellulase activity and glucose production by Purification and characterization of an endo-1,4-
Bacillus cereus mono-culture and co-culture B-glucanase from Bacillus cereus. African

utilizing Palm Kernel Cake (PKC) under solid Journal of Biotechnology, 10(72): 16277-16285.
state fermentation. International Confercence on

90



