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Isolation and Identification of Cellulose—Decomposing Microorganisms in Deep-litter System

WANG Zhen, XU Li—juan, LIU Biao, DU Dong—xia, YIN Hong—mei, HE Yue-lin"

(Hunan Institute of Microbiology, Changsha 410009, China )

Abstract: To obtain effective cellulose—degrading microorganisms, five cellulose—decomposing strains were isolated from deep-litter system
and their enzyme activities were determined by DNS method. The results showed that all of the strains could form the clear zone rapidly on the
cellulose—congo red medium. The strain A3 showed the highest enzyme activity and reached 125.47 U+-mL™ in 72 h after inoculation. Based
on the physiological, biochemical characterization and 16S rDNA analysis, the strain A3 was identified as Bacillus licheniformis. The enzyme
activity was influenced by culture temperature and time. The optimal temperature for cellulase activity was 30~40 °C. Overall, with the high

capacity to decompose the cellulose and adaptability to environment, the Bacillus strain would have a great potential to be applied in utilizing

the cellulose.
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FRBRIIR , ST A I T 4 5 BE DR A0 S B o 27 4 %
(14 R AR AN BT IS PSR AL B T of 5 DL

1 #R5FE

1.1 #F#
1.1.1 Htk

FRIRE M1 AL A2 A3 B1 343 2 A A4
R 037 BRA 1) 5 A1 & TR R
1.1.2 Bk

AR (g L) L4 E K 5.0,NaNO; 1.0,
Na,HPO, - 7H,0 0.5,KH,P0, 0.9, MgS0,-7H,0 0.5,KCl
0.5, L 0.5, KAk % 0.5, H 4K pH{H;

YRS HE (g- L) : CMC—Na 20.0, MgS0, 0.5,
K,HPO, 0.5,NaCl 0.5, 3528 20.0, pH {#i 7.0~7.5;

PRGBS 35 3 (g - L") : Na,HPO, 3.0, NH,NO; 0.8,
MgS0,+7H,0 0.5,CaCl, 0.5,FeSO,+7H,0 0.01,MnSO,
H,0 0.01,ZnS0, 0.01,CMC—Na 10.0, & [T 1.0, i £k
1.0, pH { 7.0~7.2,

DL _E 53 121 CKE 20 min,
1.1.3 F 27

Ezup H: =X 40 B & [ 41 DNA fifi 48 i 7 &
(SK8256), W4T A T.AY) T.RA R Al ; DNA
Marker, 549 T R4 B2 Al ; TaKaRa Taq 3R &
JitE, T 549 T REA FRZS vl s PCR X (Mastercycler
pro) .Centrifuge 5418 /&5 &5 .0 L1 T Eppendorf 2y
H] ; Gel Doc XR #EEBAZAN , W T3 5] Bio—rad 23 Al
MR AR, 1T Eppendorf 23,
1.2 iR FH &
1.2.1 27 Yk 3R A DA 1 i 1B

I 10 g & EERBRAC OB S A ] 90 mL 227K
WA R ARG AR 3,30 °C,200 remin™ 7 K52 15 57
4.d, 38 R EERR BRI 28 10°~107 AR, 43 3l X
100 WL WRAGAE S FR e rh, 7 30 CHEE KRR 7 d,
i BE A BH 58375 BH B %) TR R o B 20 B A5 380 1) B TR VR
FH R B 25 50 F CMC-Na B EAR I, 30 CHE i
Rt 5 d, HRIERAE®R (1 meg-mL™) Y 1 h f5, H
NaCl %9 (1 mol - L™) Pk 4, 4351 I 2 B V& EL A% (d)
FiE I E EAE (D), LU B R AR 5 V% BRI H e
(D/d) MHaHRiEE ik .
1.2.2 £FYE RS E

I PEPRE I ZE 220 . R 3,5- ALK
i LU 5 B 72 (DINS )00 b A s T 1 10,
PR P EEK B R M1 AL A2 A3 Bl i
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TTHEE I E o A RAREERD T Bl s F5 56, 30 °C,
180 r-min™ £33, 4> B F 12,24 36 .48 .60 .72 h BT 10
mL B ,4 000 remin™ Z5.0> 15 min J5 BCEIE W, W E
LA A SRR %) B B, AR AR DM 199 7 R o T 4 R Tl
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Taq fif(5 U-pL™?) 1 pL, #467K 35 pL, PCR 34727
7 95 CHIZEE: 5 min; 94 CAE M 305,56 “CiE k 40 s,
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PR R AliA R Gl A, D th A T ARy
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Table 1 The diameter of colony and the clear zone of the

cellulose—decomposing microorganisms

LS WYEEAE dmm BB EAZ D/mm D/d
M1 7.2 17.1 2.4a
Al 53 13.5 2.6a
A2 6.2 13.8 2.2a
A3 43 182 4.2
Bl 5.8 11.3 2.0a

T < [ AR J AN ) NS 7 BRI R ) 22 57 .35 (P<0.05)

Bl 1 EHk A3 RIRIEBER

Figure 1 The clear zone of A3 on the cellulose-congo red medium

22 FEEZEENE

M 2 ZER A B3R 12 h i SRR SRR
PETRG DN 1) 2T 4k 28 BRI , B A 355 95 o ) ) A K, 4% TR AR
TGS — e . 7EiR IR R P, R ML
Al FYEETEVELERERI S 60 h AR, ik A2 A3 fY
B HEAEHEFT S 72 h R B fw m, BT BRI R 14 G M 7E
48 h IR F i KA
2.3 AEIREXNERE KRBT %M

2 3 G EOR B KRR 30~45 CIRE VLB N
AR RAT FLR AR A1 AETREE IR B 50 CRHRRECLT
AR 1B LT S TR RE ) FL AR . AN B R TR

Xof 2% TR AR B IR MR I 4T 4 3R W MR A B, TR bR
M1 AL A2 A3 BH 55 e ol 3% P 1 3 B 43 1) 2 40,
30.30.30 °C, F KRG F150 B 72.62.85.60.69.08
121.40 U-mL™, R Bl ZER5FEIRE N 35 CHY, 214
REHE AR, 5 30 CHE G 57k 22 57 (P>0.05),
T B2 3 v o R SO ARS F
2.4 HR A3 EREE

FI R & PR AT BR A3 L ZH DNA, #E4T
16S rDNA PCR #3484 . PCR § 47 )8 1%Br NS HHEE I
HLYK , T UL — KN 1.5 kb 8 2% o P4 SR B, 1%
IR 168 rDNA FF 412 1456 bp, 541 X 25 1B
E R A3 Y Bacillus licheniformis 16S rDNA J¥ %) [q] Ji
PER 99% K AR 15741 5 CHGE Y 16S rDNA J¥ 5]
FH CLUSTALX Fl PHYLIP #RA4EHEAT LU 43 Br R k)
RERKEW, GG RMIL S WS (F 2) FAE R AE Ak
FRIE R S S M AT T, R G & N &
3 FR.

2 Etk A3 BERES
Figure 2 Cell morphology of strain A3
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Table 2 The cellulase activity of cellulose—decomposing microorganisms after inoculation

LFYERHE/U - mL!

ik 12h 24 h 36 h 48 h 60 h 72 h

M1 27.71+1.88a 39.82+1.35b 50.24+1.73c 66.25+3.26d 75.30+1.00e 72.92+0.73e
Al 27.68+1.58a 38.67+0.39b 69.87+2.04¢ 82.13+3.64d 88.22+1.54e 81.54+0.21d
A2 19.01+2.33a 28.22+1.86b 31.25+0.61b 40.05+1.30¢ 60.30+2.32d 68.20+1.70e
A3 32.02+0.94a 45.14+2.09b 89.98+3.70¢ 98.96+3.33d 102.05+0.63d 125.47+3.95¢
Bl 18.92+2.03a 30.96+1.43b 35.62+1.20b 48.20+0.77d 40.80+2.26¢ 35.30+1.16b

TE B BRI SR 3 AT I P FRE 2 s [RA TR AN )/ NG T B R AN R I 8] 22 55 . 2% (P<0.05)

http://www.aed.org.cn

—385—



RUFREGMELR-FE325-F 48

®3 AREBETERNEKSEEERL

Table 3 The effect of temperature on the growth and cellulase activity of cellulose—decomposing microorganisms

. 30 C 35<C 40 C 45 C 50 C

Pk AR BEFE/U - ml! AR JIE/U - mLL! LIS BEFE/U - ml! AR BRE/U-mL AR BEF&/U - ml!
M1 +++ 41.28+2.14b +++ 65.55+2.32¢ +++ 72.62+0.24d +++ 45.40+1.31b + 21.02+0.34a
Al +++ 85.60+£0.47a +++ 78.56+3.11b +++ 54.35+3.93¢ +++ 48.48+0.20¢ +++ 34.12+0.44d
A2 +++ 69.08+1.87a +++ 59.67+1.68b +++ 43.88+2.78¢ +++ 23.20+1.83d + 10.76+1.40e
A3 +++ 121.40+1.71a +++ 108.78+1.81b +++ 75.48+2.66¢ +++ 46.60+1.30d - ND

B1 +++ 40.61x1.16a +++ 46.13£0.91a +++ 29.52+1.08b +++ 11.95+1.20¢ - ND

T et BOR R RAF, "R KRB, "R AN G ND R ARNE o R T8 o AN R/ ING 7 BE R g 1R A 22 57 .2 (P<0.05)

Bacillus megatenum AY505510

Bacillus subtilis AY583216
Bacillus licheniformis AF234855

100

87

40

N

A3
Bacillus licheniformis DQ118379

51

Bacillus licheniformis AY871102

Bacillus licheniformis CPO00002

70

86

Bacillus licheniformis AB039328
Bacillus licheniformis AY631057

i‘z Bacillus licheniformis AB219153
—— Buacillus licheniformis DQ228696

3 Hikk A3 BT 165 1DNA FI RGER BT
Figure 3 Phylogenetic tree for A3 based on the sequence comparability of 16S rDNA
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PERY LT R AT, HohTa bk A3 B W] P8 AR S R
B E (D/d) ek, 3B 5 4.2, 8 B 12 08 Ak B £ 21
YEZRBE IR R 16S 1DNA FRal it A5 o304, 45 8 IF
AEOMEEFNAE BRAE AR , K2 T S e A S FeL
W (Bacillus licheniformis ), 183X [R] B[] F1R% 32
FETERE M1 A1 A2 A3 B1 272 Z Bl 00 2 W] LA
P, 5 7 I T8 R B8 X TR R R TG T S e 0K, % TR
PRGBS 1R N 30~40 °C., ANBFSE I e 30 A5 Al 7
A TRAR A ZF FLFF TR A3 0 2T 4E R BE )5, X BRI
T T T PR EORL HE JE B 28y TR A AR (8 T A 1
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