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 E: ARBEENREHREMASY T B ARG aa s Magia @k, Tz d
HATER B FRMSH . RARFTRL L X PRI G BB ELF  ABEHETMA
FHT L BIFEE ]l RS HAGERT R T T L ETr MRS ZARNVEFH i A2
AACHF VAR 16S TRNA K B 53] 6 B IR xF Lt AT 4 2 502 ;AR B X B Ak R B B 1) 49 £ K4F
P o Bl A VAR R L AR ) s KL BT R P R AF Y R B R 49 3E o pH LIS Ao B 18] R AR R
AT HE, EREAVN . ABREHEETDARD T2 BE T 1 RESSRAGEBRLI L EZNR
W,BERE R G LA EFIOAE BY2, ZAMRAFANEZ MR, A F T, LA Kk F
P T EET T EER A K, R A AT A A FAA A BY2 TR VAL L F B RIER

B4k A pH 5.5.65 CF RS 5 min, B2 pH 3 ~8 #9578 B A 2L A % a9 SRR 2 1
SRR AAH AR SME S B ER A R BRI

HE 4 %5 :Q93 THRERIRAD : A

R 5 % 2 7 T [ T 9 25 D 4R M X
ELTEY MU B R I B T E PO LR
B PR S O B B R R R, T A 1)
SR AT T 90% i ) B ok i JE R R,
DRI, AR 3 75 A 11 £ B A P 0 T 2 B R Y
TSR 7 SCTE R FRT, T FE 0 A T AT
FEAEPEERET S AR R S
RO A5 T, b H v AR FRRLET 4 e — 1 R
R IT H . B NN R BRI, 3
T F) IE T T 7 3R O 2R B LA B ) B O
2 UIHE R B R A shY, o B b 50% £ 4k %
(9 91 P2 TR 8 A B LT R e ] 5 B T
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15 R R 336 Rl I A 5 0 Ol 5L 3l 0 ) o
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(10% ). J& = )5 & JF 8 i, il 5 8 5 W, 1
20 emZe A5 1 I B, O A B A A iy FH 4R 4 45 FL L BY
W, 255 5 11 SRS R HE AT T A VK T A ]
SRR T4 B I A A

1.1.2  HE5R e

CMC ffi gl 337 . CMC 10. 0 g, & A Ik
5.0 g, BEREK 0.5 ¢, iR & 41 (K, HPO,) 1.5 g, &
IKEHEREE(MgSO, - 7TH,0) 0.2 g, E bl 5.0 g,
IR 15.0 g, Z&1W/KEAE 1 000 mL,

LB AR B 57 5L AR B R4 L) 10,0 g,
BHERY) 5.0 g, AL 10.0 g, BWKEAR R
1 000 mL,

SERE S MR FR ALY LB WA B SR A
1.0% ) CMC,,

1.1.3  FERAFI LA

KA B IR SZ 25 20 il DH5 o, pGEM-T 3o 7%
PRI AR 5205 % (R A, 4 0 56 TR 41 DNA 38050 &
ANTY TR B B3 R & s [l i ik ) £ L pGEM-T
Easy #{AMA H Jb i KRR A LB A R A R
1R I B 42 B0 iR # I B Oxoid /A /], CMC
Wy Sigma /A F), —MEMEH R (BCA) & [ i ik
W R & A A R ERHE A R A Al HoAlh
23R 1 [ 7 A3 A

RIS AT £ AR A PTC - 1148 # PCR Y,
BG-gdsAUTO ( 510 ) %I % Jit i 1% % %5 .ND — 1000
T2 4N 43 56 5% B 11 . Beckman Coulter Allegra 64R
A E BB OHL.DYY - 6C BFE U HL Uk
e
1.2 RWHE
1.2.1  ZF4E R 50l T8 1) O

B EHE M NED 1.0 ¢, B 2KRA
100 mL JC R /K H) =M, 76 80 C A E IR
KSR 4R % 30 min, B AL 10 75 i 9 25 P04 B
T, BGE BB BE R R 107° ~ 10 P RER . AR5 4
SIEL 100 WL 7 B2 14 B 80 Uk 1 A N A B 6 B i
%) CMC FA |, CMC “F-Hz 8 & T 37 Cla ks
FRAA P FE 24 h, SR F ISR 21 g 0 vk ) B Rk 2R AT
Btk o AR v R R A 1B AR (D) S A
() FUAE /NI T 5 19 B AR 25 47 00 25 O 3
XF D/d B K 1Y B V& 7E CMC -l b e 52 4843 15
alifb 3535 4 ~ 5 AR, A Ll Ak 55 3% 19 T RO H
-80 CLRAEHHI,

1.2.2 SR 4300 il v A 1 %) i 4 S A2 T

P R IRAE R D/d {H R B FPAE LB P-4l -
RIZ T AL 5%, A A PRI/ 5 BT V% T LB W)
Rt FREL T 7E 37 C 220 r/min £ T $E B 57
12 h RGPS 3R 1 ~2 IR, B AL, 0%
MR A 2 LB ARG R A P W 5 5% 12 h,
il 55 LR R

PR LA 1. 0% By 3R i 42 A0 A 50 mL g
Tl & BERE SR I, 78 37 € 220 r/min 504 T & B
¥4 24 h, T 5 000 r/min 4 C&H4TFE.O &R
15 min, |37 9% B A A 680, 0 #H i 0 4 1 7 38 >4
B, TR W L2 4 & il (CMCase ) LL 1% 77 119 ]
FE, B L CMCase HIE g i AIRAE S i 16 i 7= 21 4
R AR IR
1.2.3 CMCase H,3% J10 &

CMCase L i g 00 22 A2 38 3o I 7 340 D 0 1
AR ok TE AT, A B AR AE il 2 1 = % Mill-
el T ETT . R INA 2.0 mL 555
() L 3 W 2.0 mL 1. 0% & H 3L 2F 4 25 44
(CMC-Na) %W, 7€ pH 5.5 1 0. 1 mol/L [if fik 2%
g, 40 C KW 508 T MERA I 30 min, fil A
5 mL 3,5 — Zfilf 5K ¥ BR %5 ¥ ( DNS ) 2% 11 J i,
WKWk 5 min, B H HHZERKERE 25 mL )5
£ 540 nm Kb S RE (OD) fR . AH T U Hh 4 5o il
BEETEA MBS T SO 1A s I, 1 U/g
TR
1.3 REALZIBEANEE

BRI R 25 2 0 2 P 2 R e (™ AL
EOGHERY A" A A E B R
FERE M Garrity %0 9757 2 AT, Mt —H
A, B TR AR L TR 4 DNA SR FH 41 B 38 FH 51 9
(27F: 5' — AGAGTTTGATCCTGGCTCA - 3’,
1492R .5’ - GGTTACCTTGTTACGACTT —-3') %!
XPTR BRI 16S rRNA #1747 14, PCR 4ifL ™
Y pGEM-T #47 T % 4% J5 ¥ AL K117 DH5 o,
Dy H b SR I R A s ) 58 o K I Y &5
7t NCBI I~ | BLAST # /¥ &5 GenBank 1 16S
rRNA JEH 7 51 #E 47 [ 95 P 43 A, 1] Mega 5.1
48 #% ( neighbor-joining ) M HE R G RL T
1.4 EEAERIBEHNERFER L
E}I:g-.t[ﬂ]

BRI L 1. 0% 1 $2 FF = 52 A 100 mL LB
W ARYEFR AL 6 h 5 EMIFE 2 h BURE 1 3K ,31 h 55
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26 %

B 4 h IUEE 1 YK, B2 60 h U5 IR B 52 M X
FE 10 4%, R A 43 66 B2 3L 72 600 nm 4b (%) OD
{8, 2R A K 2R, A, B Rl L 1. 0%
PR ORE B RR O JE ORI & BE RS 9R B, fE 37 T
220 r/minf&F T & B BE 55, BF 90 % 8 41 4 K 0
T AN [R) 2 B Hst 0] B 7 i e
1.5 EEFHESHBENESSEFRZ
TRIG BRI P PR T I B T i S % A I
Pt Mawadza 2 R XI) i He 25 B 5T R Y
I7 kAT

2 HBRESN
2.1 AUERSBERNSBIHIE

TG AAME T, CMC Ak i, i
T 10 BRI I R W 0k 4 TR PR L SRR 0 O 14 TR R

JZ RN AL SR 4 ~ 5 AU S5 B R R A
ST | Foe 20 A 0 R B 24 h I EF 4 R LIS )
R bR C9(36.4 U/g) AIFIRAMIE(FR 1) o
bk CO gl T CMC -z L5557 24 h, WL
Qetkdet)a , W A B ROR R & A 1, B
PR EA R 2 ik CMC RETT, O HIX A RE
REM R B e AL 1) .
2.2 EHRCIMERE
2.2.1 JBAEFRILSEE
ZIREFWIR IR, L A 2 53 fif T bk CO T ¥%
e ALRE A E A, K A OGO, 8 T A
o2 A @ P, R N AR R AR 2) 5
R L s G L AT R ()R, A AL
Jerar o, S AR IR, A7 T B A o S R O,
FARRL (K 3),

R1 AERSBEHSBRHIE
Table 1 Isolation and screening of cellulolytic bacterium
" F&"éﬂ@ﬁﬁé %Eﬁé D/d fii CMCase .H:?ﬁjj' .
Transparent circle diameter (D)/ Colony diameter (d)/ CMCase specific activity/

Strains D/d value

mm mm (U/g)
Cl 23 10 2.3 11.8
C2 9 4 2.3 9.1
C3 28 10 2.8 33.6
C4 21 7 3.0 12.7
C5 16 6 2.7 12.7
co 22 7 3.1 13.6
C7 17 4 4.3 13.6
C8 17 6 2.8 11.8
c9 28 8 3.5 36.4
C10 22 8 2.8 20.9

1 FE#k C9 7 CMC FiR L r)ERE

Fig.1 Transparent circle of strain C9 on CMC plate

2 HHCIMEZREE
Fig.2 Gram staining of stain C9 (1 000 x )
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B3 EtkCIMFREE
Fig.3 Spore staining of stain C9 (1 000 x )

2.2.2 HEMUEACRREYE

R TR R 09 T8 25 27 R A, DA 36 71 A 1) A
AR PR S0 25 R (3R 2) &, AR v O % 31 1Y
IRk CO RI ) 20 B8 58 O 25 F AT I 1l o 2 1 AT
B ( Bacillus subtilis ) 5578 Fl

2.2.3 16S rRNA 7 &

MR &5 R LT, R AR C9 1) 16S rRNA JE[A 7
FIREE 1 511 bp, HK /NS FUH 45 R A 75 (&
4), £ NCBI -] BLAST # &% FE C9 #y 16S
rRNA % M fp 45 R ( GenBank % f 5.
KCA14931 ) #EA47 [A] P54 73 #r , 45 R R BT, Btk C9
5 2P AT R R 9 16S tRNA JE A 7 51 A7 BL 4
B 99% L Fo M\ Mega 5. 10 14 # (19 2 4t ik {L B
(®5)F, ZW ¥ S Bacillus subtilis subsp. subtilis
strain DSM 10( GenBank % 55 : NR_027552. 1) 35%%
KAWL, G ARERIIE SRR A AR
SR, DL S 16S tRNA JE 7 72 e 45 0, I
LB L RN Bacillus sublitis [f)—> VR s 28
FHoAw 440 Bacillus sublitis BY-2, iZ B R HFTE 8
Hh SR SR PR O (DU AR R PO ) PR,
155k : CCTCCM 2012535,

R2 EHRCOHEBEUFELEEER

Table 2

Identification results of physiological and biochemical characteristics of strain C9

MK Fe AR Test indices 45 B Results

M5 HR Test indices

2t B Results

it AL A RIS Catalase test + TR $h 1 FH i 4 Citrate utilization test +
RAEA KIS Anaerobic growth test - % = R /K i i 56 Tyrosine hydrolysis test -
b TR A A I A P
FH 5273886 Methyl red test + Z:ﬁ%@iﬂf“%%ﬁ;_%\ _
Phenylalanine deaminase test
LT S RIS Voges-proskauer test + TR Eh 4 UK B Nitrate reduction test +
5|55 Indole test - HHA LK pH 6.8 .
o D — #5j%j % D-glucose + Growth pH of
B R g . nutrient bouillon 5.7 -
Carbohydrate L — BTH7{F % L-arabinose +
- o I ; N
fermentation e _
test D = Bk D-xysole * Growth NaCl
D — H'# D-mannitol + concentration/ % 10 +
w2 e3R8 Glucose gas production test - I Ky 5
A R e AR 56 Gelatin liquefaction test + Growth 50
TERY K 15 Starch hydrolysis test + temperature/ C 65 _
T2 K i 5 Casein hydrolysis test + B s N a5 Lecithinase determination -
ST PEPE =7 B, ¢+ positive; ¢ — 7 :negative.

2.3 Bacillus sublitis BY-2 &£ <45 S

ME 6 &K ii4kF , Bacillus sublitis BY-2 1F
RS 8 ~20 h g %P4, 20 h DUS #F ARG E 3,
If HAFZE R 40 h 247,40 h J5 K 09 50 22 i
AR,
2.4 Bacillus sublitis BY-2 A [6) & &% i (8] ) 7= B
BES1 7 HR

Kb U 1. 0% Hefh it Heh , 76 & I 1) A )

i [E] 0 %2 Bacillus sublitis BY-2 ff 7~ CMCase ¥ F
W) o SRFEW],1E 28 h N BEAE A I A] 1 ZE 1<,
Bacillus sublitis BY-2 [¥] 7= i g J 0 38 7 ¥4 K, 7
KM 2 28 h Bf CMCase [t 6 J1 ik 3 & =
(46.2 U/g) ,FifiJ5 CMCase [ Fbi& J1 WA TR, (H
BEARSFRE (K T) .
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% 20 &

M :RNA 4y F i & #rfE RNA molecular mass standard;
1 ~3.PCR 724 PCR products,

B4 B C9 16S rRNA EFH PCR =4
Fig.4 PCR products of 16S rRNA gene of strain C9

2.5 Bacillus sublitis BY -2 ByEg =43 & 4547
A & 8 AT 41, Bacillus sublitis BY-2 7= CMCase

B % 36 2 W pH R 5. 5 o ¥ Bacillus sublitis BY -2

ML VR 5 AN ) pH 19 22 vh IR 5, 76 40 Tk
PRI 1 b f5, 55dd RO pH A HE, H P CMCase
(AR LG T3 7E pH 3 ~ 8 A3 il N X 7E 80% L I
(®9), ¥ Bacillus sublitis BY-2 fif 7 CMCase
LA 35 P T TR B

TE % i& pH 514 T, Bacillus sublitis BY-2 7=
CMCase (1 feid I i B2k 65 C (& 10) ;4% Ba-
cillus sublitis BY -2 [ R B 43 3 A6 AS [R) 3L R 7K
WARTEL 1 h, JLBT ) CMCase 1 ELIE J17E 50 TLA T

R [, #E 80 CTHYJLF- 23 (K 11)0

VAN, #E B 3l O pH I fi il F2 N it B 45 R
T, 7E ) B 5 min [Bf CMCase tl:{ﬁjjﬂirm
(138.1 U/g) , M 5 W) ) v ) 8] f4) ZE 4 |, Bacil-
Ius sublitis BY-2 Jiff 7* CMCase [ [L 1 1138 Wi (%,
% 30 min 5 CMCase i Jj 2 AR (K 12)

83| Bacillus subtilis subsp. subtilis strain DSM 10 (NR_027552.1)

52 C9

83 Bacillus subtilis subsp. subtilis strain 168 (NR_102783.1)

73
88

100

Bacillus amyloliquefaciens FZB42 (NR_075005.1)
Bacillus atrophaeus 1942 (NR_075016.1)
Bacillus licheniformis DSM 13 (NR_074923.1)
Bacillus pumilus SAFR-032 (NR_074977.1)

Bacillus coagulans 2-6 (NR_102791.1)

54 — Bacillus thuringiensis Bt407 (NR_102506.1)
100 L— Bacillus cereus ATCC 14579 (NR_074540.1)

82

Virgibacillus marismortui strain 123 (NR_028873.1)
Bacillus algicola strain F12 (NR_029077.1)

a4 Bacillus pseudofirmus OF4 (NR_102774.1)
31 \—,— Bacillus halodurans C-125 (NR_074984.1)
98 Bacillus hemicellulosilyticus strain C-1 (NR_040848.1)

0.005

Bl 5 TH#k C916S rRNA ERFFIMRESZ R EH
Fig.5 Phylogenetic tree of 16S rRNA gene sequence of strain C9

3 3 i
3.1 AAESBRENSBESHE

AT 4k Z R 38 3 A R R R Bk b
R REN A EARRY . B TaEREA
IRANVEE 0 0 45 f 45 4, LA B UK B 2
BRI, 240 e 7K i B R ) R %) 4 26 4 A 24 B M
[ = NSRRI I EAd 5 1] R
R, 21 4 2 3 H AT 1k 47 3% A 15 B4R 4 b A
FIS S R POl AR Tl o T 2R A E AT RE

L R ) JR) T, R 2T 4R 2R 0 R R Y O R
e — ELANATE AL o BB T 7 1 £F 4 2% il 1A Fof
SR A N T8 b BRDRE L 5 A OB AR
Tl R A T R A R, R AT
A Z WA o, I, B 08 FLA 5 R ] B L AR
JE bR THEA ] 30 e A5 R ) £ 4 K 0 M R R AT B
= IV LE R A E ™

L CMC Jhy e — i 58 1) 206 455 45 97 L 15 7%, TN
RGO A A 71 1 B 105 2T 4 3R O3 e 1R, I
FARBE ARSI L, BT IZ O 0 2 B e 21
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) R N 15 2 AS =
e AR 7 L ET, ATE MR B 1200
R B R R DA R AR A R RE W00 e
: w3 g o AU EE_ . ~~_
S0, T M L R A = 53w * *
. - Ny e e < B \
N ESHOR T A YER R, 1 BA ZFAUAT R R E5260.0
=0 ye T , s N T [37-38) 2 o \
LT YRR R S BRI AU R S i gggm.o- \
02 200} .
1.0
0 .
208 3 4 5 6 7 8 9 10
s pH
80.6 _ :
N E9 pH Xt CMCase I3 EEHI M
%0.4 Fig.9 Effect of pH on CMCase stability
2o.2 & 60.07
S
il S 500t ,/’*
6 810121416181920 23252729 3135 3944 4751 55 60 EE wol ey \
I A] Time/h ke 5 Y ¢ \
22 300 \
& 6 Bacillus sublitis BY-2 &< & % &’C,L 200 \
Fig.6 Growth curve of Bacillus sublitis BY-2 Og >
& 100
=
& 50 o 0
o 45} S, 40 45 50 55 60 65 70 75 80
R340} o - B Tempreture/'C
2 st o e
23 30! * N N
8 9 o 10 REXT CMCase LbiE A1 IR0
= r
§ 3 20t ‘ Fig. 10 Effect of temperature on CMCase specific activity
O & 15¢f
2 10r / go 120.0
O 5t 4
rRY
g o R S S S S S S S i 2 100.0f e
6 12 20 24 28 32 36 48 54 60 N B 80.0 \
K EBERF[A] Fermentation time/h = § ) \
B2 60.0 !
7 Bacillus sublitis BY-2 A~ [ & BB 18 Y FoBE BE 5 ‘é{ 10.0 %
Fig. 7 Enzyme-producing ability of Bacillus sublitis BY-2 at g 2 ' \
. . . = 200 :
different fermentation time o F**-—¢4 -
Q
2 0 - —
8 40 45 50 55 60 65 70 75 80
5 140.07 % . Tempreture/'C
2 350} SN
2 3 = 1/,
E £ 3007 e < e - 11 EEX CMCase & E MBI 2200
2§ 25.07 ” Fig. 11  Effect of temperature on CMCase stability
22 200F /
S 210t 51600
“ o 00fd SM00F
S sof RE1200F N
d >
g ol . . 2 100.0
= [
4.0 4.4 4.6 4.8 55 5.5 6.0 6.5 7.0 2.2 80.0 \
pH §§ 60.0 e
. ., 52 400 ——
B8 pH Xt CMCase ttiF 1B NE & 20,0
Fig.8 Effect of pH on CMCase specific activity % .0

5 10 15 20 25 30 35 40
fif 18] Time/min

B 12 BfEX CMCase bk iE 51892200
Fig. 12  Effect of time on CMCase specific activity
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26 45

AT K R 5 B 15 4 5 W N A 75 1R
KIE Y RIS, AE 80 CTHR G KW &1 T 4k ¥
30 min KA B 25 A0 TR AR M 2% TR B, 4R E i
SR AN AN AL 0, Tk T 1 AR BE S R AL R AT
4k Z T AR Bacillus subtilis BY -2, 1% 6 MR AE K& 18
BEFE & 24 h Bt , H 7~ CMCase [biE 15 T Sadhu
SEL T BARGE B 45 (BT Wang 1 TR 8
fEL I BT CMCase B LLTE 7
3.2 Bacillus subtilis BY-2 1 £ K44 5 7=
BE

TERUAE Y A K B B s R v, R R Y
VR EE 0 RIS R A B R R 1 LA B SR S Y
IR S A K AR b A A
AR I8 G 108 19 Bacillus subtilis BY -2 B £ 76 42 fb
8 hJg A K IR AR EN ,20 h DUG #E AT,
JEHFFLEE 40 h fedgy, GUEMRIE S
R B 5 S R A — B, H DA 0 T BB 5 1y
RIGLE R . M Bacillus subtilis BY -2 7E A 6] & B2 6t
(] 79 7 i RE 0 A, G i A 1 5 A K R 1 e AR )
AL B 7E 8 ~ 20 hoix — I AR SR P, Sy AT IE
S AR S BRI B 7R 20 ~ 40 h Z [E], i ARRE
BB B FEE A E R, AR KRR 7
TP R R R TR PR RV O O Y H BRI R, R
TERUAE Y B Tl A 7= o, B TE B AL B E) N B
F9 BT 72 1 e 7 A Y e e R
TIAN, e A AR 0 R D g8 A T
TR P, RE A SN [R] 78 3 P A A B, A
TiE MRS R G R
3.3 Bacillus subtilis BY-2 RIEg=F45 1%

WEFE R W], 78 £F 48 2 1 & AR H TR 19 0
i pH KRZAE4.0 ~5.5 2", BAREHE % pH
BT B XARGE— , X 7] RE 5 B bR ok I 5 I R
B ANRE Tk H 1Y Bacillus subtilis BY -2 fif =
CMCase [/ $5%iE i pH } 5.5, 5 Mawadza %§'*
SR T 1) 2 AT T 0 g g R AR — 2, BT
Kim 250 )i #6245 Lee 261 Br 4 3 1) 2 4
T 00 38 50 45 5L, i &5 T Rawat 25" | Rastogi
200 B GE A 2F T R IR B 45 R . LA, Bacil-
lus subtilis BY-2 fif # CMCase fF % pH i [ N B
AR YRR OE I, X R 2F A0 AT B A T
CMCase fy3E 5 5

Bacillus subtilis BY-2 7= CMCase [ 5 & [ W
R 65 T, HAE 65 ~70 CIEE N CMCase 19 [t

15 1 LTG5 AE 7] — AN K F , 55 Mawadza 21 fiy
R IE I ZEFAT 4 PR B0 B AR — 3, 3 T Lee 251
I Kim %" Rawat 251 B4 i (19 25 74T 5 19 38
Ko g 9L, KT Rastogi % T 458 14 28 40 FF 1 119
IR

Bacillus subtilis BY-2 fif 7 CMCase fF B i&
I pH R 3 S i BE ST Bl SO0 TR ) S
K, H BTG ) B8 REAR , 30 min Ji5 i 2852 ¥ 5 3K
PRA . HIRI LG 2L 0% (iR Te 45 R A
— 3 XA RE S K O Bl A B ) AT IS e R
REAIG, P vk BE XSG, 30 S e N T B A, 4 A2 15
B [l R AR R 2R U A8 1 8 B e 2k AR o3
WYE. BUAh, RN )R] e 5 s IR BE A O,
I Bt ) 2 K, 2 7 T ARG, =2 T T e 2

4 & ®

O 4 R E S F R AE AR B AR LR
16S rRNA 7375 5E ¥ DA 36 5 W N 590 v o
B Y 4T 2 40 R 1 i 4% R Baclitis sublitis BY -2,

Q) [Miff 2 1k 4y ¥ F€ 8], Baclitis sublitis BY -2
7= CMCase [/ 538 W 45144 : pH 5.5 .65 CF Jx
W 5 min,

® Baclitis sublitis BY-2 = i Rt 7= H. |
ARG RE S19E, HAE pH 3 ~8 By Bl N H A &R
Tt R W , Ay A T 2 4 2% Tl AR i A 2 o R0 Y i
BN N LB SRS P he S i

S % 3Hk
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Solation, Identification and Enzymatic Characteristics Analysis of
Cellulolytic Bacterium from Tibetan Pigs

YANG Weiping'? MENG Fanxu' MA Li' JI Shengyue' CAO Binyun'"
(1. College of Animal Science and Technology, Northwest A&F University, Yangling 712100, China;
2. Luoyang Normal University, Luoyang 471022, China)

Abstract; This experiment aimed to isolate, screen and identify a highly cellulose-decomposing bacterium iso-
lated from the cecal contents of Tibetan pigs, and the enzymatic characteristics were also analysed. A cellulo-
lytic bacterium which could highly decompose cellulose was screened by using carboxymethylcellulose ( CMC)
plate method ( primary screening) and shake-flask fermentation method ( secondary screening). Combined the
morphological characteristics, physiological and biochemical characteristics and 16S rRNA gene sequence ho-
mology analysis, the bacterial stain was identified. Enzyme-producing ability of the bacterial strain was evalua-
ted based on the growth characteristics and enzyme-producing characteristics at different times. Furthermore,
the enzymatic characteristics of the bacterial strain were studied based on the suitable reaction pH, temperature
and time of carboxymethyl cellulose ( CMCase) produced by the bacterial strain. The results showed that a
highly cellulose-decomposing bacterium was newly isolated from the cecal contents of Tibetan pigs and identi-
fied as Bacillus subtilis BY-2. The strain of Bacillus subtilis BY-2 was found to be a spore-forming, gram-pos-
itive and aerobic bacterium with efficient growth rate, earlier and longtime producing enzyme. The result of
enzymatic characteristics analysis showed that the suitable reaction condition of CMCase produced by Bacillus
subtilis BY-2 was pH 5.5 and 65 C with a reaction time of 5 min. Besides, the CMCase had a stronger acidic
and basic stability when pH range was 3 to 8. [ Chinese Journal of Animal Nutrition , 2014, 26(3) :620-629 ]

Key words: Tibetan pig; cellulolytic bacterium; isolation and identification; growth characteristics; enzymatic

characteristics
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