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Cow Manure and Study on Its Cellulase-producing Conditions
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Abstract : In this paper,strains with higher cellulose degrading ability were isolated from cow manure by only carboxym-
ethyl cellulose-Na ( CMC-Na) medium. The morphological , physiological and biochemical characteristics and 16S rDNA
gene were analyzed to identify the taxonomic position of the strains. Moreover, their cellulase producing conditions were
also studied. The results showed that a strain (NF38) that can degrade cellulose effectively was obtained. According to
taxonomic identification, the strain NF38 was identified as Streptomyces violascens. When its fermentation temperature
ranged from 30 to 40 °C (optimum at 35 °C) and pH 7.0 to 8.0 (optimum at 7.0) ,and inoculation amount at 5% -
10% (optimum at 5% ) ,it had the highest enzyme activity. In addition, it took 7d to reach the peak of cellulase produc-

tion. In conclusion, strain NF38 had potential in degrading animal manure.
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RE RO E A 1 B I 40 G 10 2T 4 K
20 0 5 HON SR/ N ZEFOURT I, PR B AR AR AR 5 SR R
HEBRLL 0. 5% AN A IR 1% B2 AR 9 R
¥yt pH 3.0.42 CHEMUE SR 54 h = HEE e .
P T AL 085K S0 2T 4k 2 73k 1 100 P T 38 8 R 3¢
WY IEAT G AAL B, AT S i ke A 85 75 e 5 VR TR R
25 T RRAR it — 2R T AT R AR

LR, Xt T 27 4 3 43 it R 8 75 17 FHAF 98 5 22 1Y)
S L S AN, U DA OR8N S LA i X
TR B R FEARAE B o 7 S DA e 2 2k i o
G BT L — bk LA R 2T 4 2 40 A R D 14 T Rk
NF38 3 i A A AL RAE 52 JE 2522 il 16S tDNA
T B Ay 5, T X R NF38 77 il 2%
PEBEFT T WIAERIETE , LASY) N £F 4 3500 A B B O B 5
B — R BSLA

1 HRE7 %

1.1 ##l
11,1 &S

NG FL Aar BT 48 ()BT e 24
1.1.2 254

WK SRR IR Ak (/L) R FER W L LT 4E R i
R R I Y 15 FE S L U7, B CMC-Na 10 FeSO, -
7H,0 0. 001 . K,HPO, 1.0 MgSO, - 7H,0 0.5 KCI
0.5 NaNO, 0.5 B4t a5 2 0. 02;pH 7.2 4%
B 23 (g/L): CMC-Na 10. 0, FeSO, - 7H,0
0.001 K,HPO, 1.0 MgSO, - 7H,0 0.5.KCl 0. 5,
NaNO, 0.5 Z5fig#s 15.0;pH 7.2, 4Aifb¥sast. &
[T SRR R I, R a0t m 0 1 5 WA ss
Fidk, KEEEFREE (g/L) : CMC-Na 10 [EREE By
3.5 .MgS0, - 7H,0 0.5 %% & CaCO, 6.0 KH,PO,
0.1,pH A,
1.2 SFHEZMEBEKRNITE

B A FERE L 10 g A RI%EA 90 mL AR s
EIGFR I HEIE R AT B AR 35,30 CREG IR
7 d, WUEEREEFRI 10 mL 2250 2 90 mL i {&
B R A D  FRIRAE R 25 T 2T S R
BUG— R B & TR 1 mL % 10 £50R FERR BEAIR
B E 107 107,107 (107 (107 ; 43 S UG B¢ 107
10" 107 F4EW 0. 1 mL 25y B8 FR 5O E M iR A
Yo )E , # i 30 min J5 8] T 30 °CfE R E R 52
RS 10 do SRARIZ BN 7 B A b iR T
PARTESEALES 2 3T M 7 7 24k 28 T 7 2l i

KAl A AT B B R -5 AR

B R gl A5 2] i e R PR R 23 ) s R T
FFRHAAR T 9,30 CH53R T d e R R TR
FEIA 0. 1% RN LT A 15 mL, # & 10 min
Bl5 RO, LB TR ER R Em 2 ~3 K,
WG TOK b8, X0 T/ 7% H A% d FIOK i P8 54 D
AT LSS,
1.3 E#k NF38 EgiE HBIE

DARE NF38 2 1) B -85 52 W h T 30 °C (150
pm G EFE 48 h 5, 4% 5% WY R R T R
FEFRF P ARELIE IR T A, WK R B 2 10000 rpm
B0 5 min, FrASE R VE B RBP4 o

TEVEGE IR I A 1 mL B EG RN 1.5 mL [
1% CMC-Na B2 27 i il 5035 U 4CAE A IS, 78 50
C RS AR R 30 min, ZRJ5HGENIA 2.5 mL DNS
FERES) RN ZE 1k, WK 5 min, PRV SRR
Ky 540 nm TE OD A, 535 AT 5 21 4k 2 il
fitki% (CMCA ) F19% 48t g 3% (FPA) Mo g% 2 f
(1U) # bR 2 LA : 1 mL B 1 min 74 1
mol V& JFUR A AR R 1 MBS B
1.4 kR NF38 £F
1.4.1 4k NF38 % & 45 45 fo 4 39 4 0 4% fE 5T
U

TE AR 90 mm ({55 F2F- M |- DL 2 ik 42
PEPE NF38, 3555 5 ULEE TR % R/ ol £ | (8 R
A TG IRERAE T e 22 R T 22 38 4
LUK 35 5 70 BAMOEE T BEAT g A A A
TE (IS 77 63 BESCHRPEA TR FE D 45 10
1.4.2 4k NF38 9 16S tDNA £ B 5 7] 0] & = %
RE B S

B AR NF38 [y DNA [ 45 U 9 4 2 B8 Sk
HEFT . 16S 1DNA JE51) PCR M H4R FH R SF 5
Yy 27F (5'-AGTTTGATCMTGGCTCAG-3") 1 1492R
(5'-GGTTACCTTGTTACGACTT-3") " %t 4 438 =
P AT e TAEZRHE LAk TR TR AR
ISRV TEIL . DA J5 9 ) B R A7 5 PR S35 1Y) HR A
AR TR R 118 26 B AH R BL A RN B B8 & B IR A
Y
1.5 BE#k NF38 BRI SR
1.5.1 R EERE ZB YR

FERAT TRIMR NF38 1 & Ieds 95 555370 T 10 .20
25.30.35 .40 50 CHAF T AT G RE IR, BEIR L
150 rpm, ¥55% 7 d, il CMCA Fl FPA 5 .
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1.5.2 K Ban4 pH 3t /= B4 3 oh

S FEEEFE I I AZGE 1 mol/L HCL 8¢ 1 mol/
L NaOH {fi i) 4 i) pH {E 53 %14 3.0.4.0.5. 0,
6.0.7.0.8.0.9.0 F110.0, Rk NF38 F Pl 5
BF 30 °CL,150 pm SRR E R FE T d, 5 CMCA
H1 FPA i1
1.5.3 R BEu ) s = B 49 %@

FEFP R NF38 19 & I3 45 35 3L T 30 °C, 150
rpm FEIRE SR, /i3 .4.5.6.7.8 d 9 d k&
PR, I E CMCA Fil FPA il
1.5.4  3AP3 2 = 8569 %R

RWERE I 5L o 4R 1% 5% (10% (15% |
20% 1 30% P4 % NF38 Ff T ¥ J5 & F 30 °C, 150
pm FERE G FE T d, 2 CMCA FIl FPA Fi#iG .
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2.1 FFRRITHIE

EZSUNLRY TR S SN ST RGN N N
ST ANREFIH] CMC-Na Shy e — A I 1) 2, TRl 78
EAERFETIMAG R &R, AR KA 4008
AR H A A I , A5 0 0k Hh AT £ 4 R AR
TR TR B HE 3245 B A AR 4 o O B2 B I R
NF38, tb 7t B 4F 1 25 4 3R B e 0, HoK fig el .
%D MEEER d 45 23.6 mm. 1.3 mm,D/d
B4 18. 1, M AEEIE Hy 32. 4 U/mL, L4k NF38 /K
fRERE (K 1) FroR. ARHELL LBy SEg 45 51, 4
NF38 58 %) Gt — 5%

2.2 FE#KkNIF38 L£%E
2.2.1 HAZKHEOTHESHIE

PEPR NF38 7Ei [C | 5Pt B353R 7 d Ja , WE
HAA2 ~3 mm HEREER AZEFOLE(E2) ., K
T 22 0 N T 22 IR B 0 f T 22 A R i i
R IREA B BROE Ml 8RR HESI E— i, i+
TG B,

1 BE%k NF38 RISk ARE
Fig. 1 Hydrolyzed circle of NF38 by Congo-red

2 E#k NF38 BIERA
Fig. 2 Colony morphology of strain NF38

2.2.2 4k NF38 3254445

PAkR NF38 B T 765 = Bilg L AE KB 200, 7F
HARRE SRR A KRG, AR ZUFL A6
F, MBEENE LB A8 AN R SRR R
Z5PE e 8 ORI FRIE b ARG SRR E LA 1,

R 1 Rk NF38 HEFRHFE

Table 1  The cultural characteristics of strain NF38
Bigrdt UER HE N 22 AEE AR
Medium Aerial mycelium Substrate mycelium Soluble pigment
T b 22 ZF P U B (1SP2) EINE i) W W
Yeast extract-malt extract agar Milk white Brown Brown
e Bl (1SP3) EINE ) W W
Oat power agar Milk white Brown Brown
TEHLELTER BAR (1SP4) BN = Ei) it 7
Inorganic salt starch agar Milk white Brown No
MHEFER T4 BEMBE (1SP5 ) Red, KAE i) G
Glucose asparagine agar Few aerial mycelia, offwhite Colorless No
A R B PR g (1SP6) FLAG W W
Peptone yeast ext-Fe agar Milk white Brown Brown
HIRBR [z REE i) 7
Nutrient agar Few aerial mycelia, offwhite Colorless No
Lh 4 BT IR R e K WE A
Potato extract agar Light grey Light grey Light yellow
Glycerol asparagine agar Mt R, &
BRI E white Light yellow No
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2.2.3 Ak NF38 A 70 4 sk

PR NF38 RRAIE b i Ay U8 1Y) J2 T LAAR & 1)
LRYER , § L QY 5 PH A 7F 10 ~ 45 °C il A
WA K IEH  (HEE A KRN 30 ~40 CZE], 1
FEIEE A SR H,S /7= 4 Wik B AE K pH

H4.0~10.0 ZJ8], FiEAK pH K 7.4,

PR PR NF38 it e i U5 FH S 3 4 SR 32 B LAAY
SR IS0 H b 22 B R, A /s s o i R4 0 1
TNz B LR LBl 7 B AN BE A
IR NEF38 A= A AL AR M S g 45 R (R 2) .

R2EHR NS R4 WHEMBRIRAF AER
Table 2 The physiological characteristics and carbon utilization of strain NF38

A=A

ST H S SR H A
. Physiological . . R
Test items 1. . Test items Carbon utilization
and biochemical
HH g Ak Gelatin liquefaction - D-AKBE  D-Xylose +
LYEERE Coagulation of milk + D-$4#%  D-Fructose + +
444k Peptonize of milk - D-#j%i#E  D-Glucose + +
M2  Melanin pigment - E2EBE Maltose +
TERY /K f# Starch hydrolysis + FERE  Sucrose +
FHEZEFH  Growth on cellulose + + H E& % Mannitol +
H,S 754 Production of H,S - 25 Rhamnose +
4K pH  Optimal pH 7.4 JLEE  Inositol -
fid B KIRE  Optimal temperature 35 C L-1134fE  L-Sorbitol +
LY {4 Gram staining + + L-FifFi{f8  L-Arabinose -
e+ PEME 4 SSEEES - Pk
Note: + + ;Positive; + ; Weakly positive; — ; Negative.

2.2.4 4k NF38 16S tDNA 5 9] Ml & fo 2 5 X F
RPERE- 3

A bk NF38 (1) 16S rDNA 4 3 7 ) i K B2 Ry
1443 bp, il i 7E Bankit FIEL RS HEHE T 7
T BB OR IR S AR OC AR R, IR I R R B S S
KF790691 , T #k NF38 fi) 16S rDNA J3 51| £ Blastn
FEXF 25 R R W, M MR 5 GenBank H 52 % %5 A1
( Streptomyces violascens) (EU273550) iy %) [&] 5 14 B
o AEIRIT A X R Clustal X(1.81) #£4T align-
ment, f]  MEGA 6. 02 #{4f 71 Kimura-2-Param-
eter Distance PRI HELIEE | L) Neighbor-Joining
BHERG LB R (K 3),1000 REEPLIAE TR A
28 F5 2 (Bootstrap ) , LA PEAL £ 48 & A=W 00 B 5
BEPY L MR 3 LUE H bR NF38 ZE LA 5 S
violascens (EU273550) 254% % & % it , H Ab T [a]—4y
S b PR ] 99%

LA AR NF38 JE 2R E BRI A FRRAE A=
A ARRFAE A 16S rDNA J 5] 1) 4 5 45 2R, o 4 3%
HSRARE AT 21 4 R B A BE 0 1Y TR B NEF38 % oy
VR H (S violascens) o
2.3 E#k NF38 FER RIS
2.3.1 R BERE TR

TEAN R 2 1 e WSO A REL A it 28 D336 i 5

043504)

w K 041539)
K 5)
iphil 125637)
*eu{ D0208700)

0.008

3 EKRNBSHRZERER
Fig. 3 Phylogenetic tree of strain NF38
TE 032 EIRHESA E 28 1000 Y2520, 26 B 0. 01 43 1/100
PEALIEE AL
Note ; Nuerals on branches were the supporting percentage by 1000
replicates ( Scale bar,0. 01 nucleotide substitution per 100 nucleotides

of16S rDNA sequence )

U2 RV IE 4A 21 2 2% I I 355 R U8 4K i S TR 30
~40 C X [1] PN il 0 1 M AR X e e, e, 7R 35 C
;7 CMCA 3% 77 fe vk 32. 4 U/mL, FPA Jiigi% R
28.7 U/mL;{HAE 40 CJ5 2 N, XA 1Y SE IR Sh
SRATREUE I TR MR I A 1S T 2R B I B N 38
T IHE RIS, B TR
2.3.2 K EAnds pH 37 B8 %o

FEARRIRI G pH A F% 4508 T WO 0 R A
RN T5 J L0645 SR DL 4B, £ 2 25 T 05 R 98 21K i
Mt 1% 75 pH 24 7.0 ~ 8. 0 Ju[F N 4EFFTE— A 7K
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Fig. 4 Effect of temperature (A) ,pH value (B) ,culture time (C) and inoculation amount (D) on cellulase production of strain

NF38

b S 431 38 B T, H 2 pH > 8.0 DLS 23 i
PREGFATG T T T BRI BLR, 3X AR T B Bk NF38
TEH B SR B 0 25 0T, S R T i Y = A
FPRAF L 2 BT 1
2.3.3 K BEREIE) ARG YR

FEAS [R5 25 B5F 18] T WSO P REL AR s 25 D906 i 5
g R ULIE 4C, bR NF38 1595 3 d J5 , - 4E R il
5 S ACHE R 1% 4 AU 6.95 3.46 U/mL, B (1) 1%
PEZESE 7 d B W& MR Bl S SRR . AT e A
SR A KB B, AR AR B e R R A
KR Z L PRI, 75 B A B [ R A ek 31
sz E e N R, R O R K AT
Y, — 7 TR AR B AE T, AN R A I ) S S
(A3 3T B, 53— TR 77 A= 1 Tl Bl 2 sf ) B
B KA RS TS
2.3.4 BAEAFEF R

AR G 22 R e, P MACAR R il AR ot 22300
TG )5 SEUR 25 5L UL K 4D $ERh i AE 5% ~ 10% 15 [l N
il % A ORREE A — N R KO o SRR > 10%
i i e o M G A B S R R R v R SR T
AR P B DR S N, R 3% % b A SR O3
PIHAETT HE AN RE T L A A9 & iR, 3 3L
Filf A VA AT B A AN 2 LA iU AR A5, R b
HRIEGTE T RIS
3 tig

bl % 3R E AR AR Y K 5 AR IR
(R 8 3 B S UEA T HEAE AL AL B SR S 55
WS I N A RO AR L AL G B E i 2 A
TRk rb i) A 25 AR R B i A ALY o, (B fR T HFE
I, B il LA, FLME AR A ELA IR I S 77
BB B o SO 7E S e R P A 1

FERh—LEHRERUE Y, LA A ok 1O R, K 47 4k
R A IS B 8 FEE b BEATHEAD , 6 A LY
TEDIRES A MR VE R 4k S8R AL, A= 7 AR
AHLAL 2 s A LA bt FH AR U i e )
Pl B RN AR AR VR Y BLRE S N AR AR M 1Y
PR T A SRAR IR IR, HE S AR SO R ]
PR e BT AR B 0

ABFFEE LG A CMC-Na HyE— BRI 77 5
HEFTI 1 , AR A2 W L ) R DN, DGR B 24 A it v
TEF 1 Ak ELAT B0 2T i 3R P A BE 1 A JICER T TR R
NF38 , Mg i s 45 SR R W HAB O 32. 4 U/ml, il i
B, A O A A T T A Ak B R T TR AR
W Ah  ASIFSE 16 X5F 1 Bk NF38 (1) 7= il 2 14 3847 1 F
5C, GEAR WL BRAE IR BESE R 30 ~40 CIX[H] Y
Tit )95 0 DO A (i U2 35 °C) s pH JE LK
7.0 ~8.0 My IS 445 7 B0 K F L (5 & pH
7.0) R AE 5% ~ 10% X [7] i FL i 1 A {545
B K (B AR B 5% ) 5 KBRS T 7E5R 7 d
I A 81 7 il g 0

ABETE S & A2 BAR AL R AR BIF 5T B 25 R A
16S rDNA J751 73 b 3, 458 B bk NF38 ik 5 4k
%Taﬁ ( Streptomyces violascens ) o M ﬁ EI(J ﬁﬁ?{ %:z G|
TR T o 7 18 3] B 7 A 2T 24 2 i ) 0 M PR AR AR
D WAT SCHRAR R, H AT 80 2 SCHRARTE 1
ZRTRRE W6 ) A5 41 4k 2% e 1 AR W 3 1 D7 TR WF O
Waldron &5 M 3 v 73 B 45 21— bk 7™ 21 4 3% 1l A i
2R T Microbispora bispora , {1557 5.9 U/mL") it
HAF A MOKFERE TSR T L300 Bt — PR RE A 2T 4k
F ISD-1 JER i, 7 W K 59. 19 U/mL™) o 5
SIARBESE A B e B B T 1 ) A A R R 4l
A FTANTR] , DA A 21 A5 2% o fifp 11 ) SR DR 4 17— A
BRIIL R A (R A ol R A S R T
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