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AFHEEL ITS 4387, B85 508 B8, 08 44 0 Aspergillus cel403, 35 B R BRI 5T T AN AR | VRV
F SR FENI UG pH (BN R 70 T A A T Fp 7= 2 4 3R W RS2 W), T G LA L3 R i By T vk i Bl A R e 4 1 45
KB Aspergillus celd03 J=LF YL B M AE 40 . Ki FR L4 732 CMC-Na 15. 60 g KH, PO, 1. 00 g MgSO, - 7H,0 0. 50
g.NaCl 0. 10 g NaNO, 2. 50 g .FeCl, 1 mg,CaCl, 0. 10 g .F#HEFE 1. 09 g, H,0 1 000 ml,pH7. 1;30 °C 140 r/min$% K15
26 d, ZARMT LB A AR EE TN 89. 66 U/ml, LR AL KBS AT IEE R T 15.02% AT WL, Aspergillus
celd03 1ELF YL [ A 7 B A e — 5 R o
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Identification of a cellulase-decomposing fungus and its enzyme-producing
conditions

YANG Pei-xin', ZHENG Rui-dong®, LUO Ji-feng', XIE Gui-mian', ZHENG Gang-yong*, FANG Pei-wei’,
CAI Jia-wei’

(1. Bioengineering Department , Jieyang Vocational and Technical College , Jieyang 522000, China; 2. Training Center, Jieyang Vocational and Technical
College, Jieyang 522000, China; 3. Normal Education Department, Jieyang Vocational and Technical College, Jieyang 522000, China)

Abstract: To screen and characterize novel fungi with powerful cellulose degradation capability, a cellulose-decom-
posing fungus was isolated from soil rich in biomass wastes. Based on morphology and ITS sequence analysis, the fungus
was initially classified into the genus of Aspergillus and temporarily named as strain cel403. The influence of carbon and ni-
trogen sources concentrations, and initial pH were studied through single factor experiment on the cellulase production. The
response surface method was used to analyse its optimum fermentation condition for cel403, which was shown as follows:
the medium was comprised of CMC-Na 15. 60 g, KH,PO, 1. 00 g, MgSO, - 7H,0 0. 50 g, NaCl 0. 10 g, NaNO;2. 50 g,
FeCl, 1 mg, CaCl, 0. 10 g, yeast extract 1. 09 g, H,0 1 000 ml, with pH value at 7. 1, and cel403 was cultured at 30 C

for 6 d. The cellulose production under above conditions

Yo B #3:2014-08-29
was 89.66 IU/ml, increased by 15.02% compared to

BEEUH . &K% 2012 B35 B (2012B020420003 ) 5 #5 BHER L
AR 2z B 2013 BHIF I 21 58 (JYCKZ1306 ) 5 48 FH R 4

control. Aspergillus cel403 is a candidate strain for the

RE2E 2014 ~2016 4F“ BIEFTHERT [ 8842 FH9 B degradation of cellulose.
TEZE N IR (1971-) , F R Wt 30, EENFK Key words: cellulose-decomposing  fungus;
A A AE SO TR, screening; identification; ITS; enzyme-producing condi-
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W (BN celd03) . LW HRTE PDA Ky gR 4k I Bx
725 d, WK RIAIE , V5 A A 22, Rk
BE A — 20k 2w sk e (K 1), fELT4E
RWIR R E R A BV (K 2) .

%1 Box-Behnken i3 E &k F

Table 1 Factors and levels of Box-Behnken experiments

Ko
FS 3
-1 0 1
X, W1l pH 6.5 7.0 7.5
X, :CMC-Na ¥ J¥ (g/L) 13.0 15.0 17.0
Xy TEREB R (/1) 0.5 1.0 1.5

B 1 FHEZHEE celd03 7£ PDA #1H LA £ K
Fig.1 Growth of cellulase-producing fungus cel403 on PDA

medium

B2 celd03 FELF 4SRRI RAIHFRE T 4R LAY PR

Fig.2 Transparent zones of cel403 on the congo red plates

I B, AR LR R 22 Rk, £ 41
Bz, TN A 0, TRAEBRIE , /INIESUZ 43 AE T4l
MR P 224 e B A s (D 3) o AR ff 7o Bk
E(E4), RAEFEEIES LR K B RGLES R, 5
H(ERYE T e L R
2.2 ITS &R

LA R cel403 K 4] DNA Jf#E17 PCR ¥

B3 celd03 HLREZE(x1 000)
Fig.3 Mycelium morphology of cel403( x1 000)

4 celd03 FFRZS (%1 000)
Fig.4 Spore morphology of cel403( x1 000 )

1 1% BEREWEEEIE UK o3 BT, 45 R &l 5, PCR 4”
HARAT 1 4549 550 pb W54k, T )5, {#H BI-
OEDIT A AT DHE A5 B A1 ITS J781, Kl
564 pb, FEHIIF : TCCGTAGGGGAACCTGCGGAAG
GATCATTACTGAGTGCGGGCTGCCTCCGGGCGCCCA
ACCTCCCACCCGTGAATACCTAACACTGTTGCTTCG
GCGGGGAACCCCCTCGGGGGCGAGCCGCCGCGGGAC
TACTGAACTTCATGCCTGAGAGTGATGCAGTCTGAG
TCTGAATATAAAATCAGTCAAAACTTTCAACAATGG
ATCTCTTGGTTCCGGCATCGATGAAGAACGCAGCGA
ACTGCGATAAGTAATGTGAATTGCAGAATTCAGTGA
ATCATCGAGTCTTTGAACGCACATTGCGCCCCCTGG
CATTCCGGGGGGCATGCCTGTCCGAGCGTCATTGCT
GCCCATCAAGCCCGGCTTGTGTGTTGGGTCGTCGTC
CCCCCCGGGGGACGGGCCCGAAAGGCAGCGGCGGE
ACCGTGTCCGGTCCTCGAGCGTATGGGGCTTTGTCA
CCCGCTCGACTAGGGCCGGCCGGGCGCCAGCCGAC
GTCTCCAACCATTTTTCTTCAGGTTGACCTCGGATCA
GGTAGGGATACCCGCTGAACTTAAGCATATCAATAA
GCGG,
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2 000 bp
1 000 bp
750 bp
500 bp
250 bp
100 bp

M:DL2000;1 ;i #k ITS tDNA,
B 5 Eik& ITS PCR 18 7= ¥ B ik &
Fig.5 Electrophoresis of PCR product of ITS rDNA

Bz 5438 GenBank , 555 KM233157,
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92,

—
0.002

R JH Blast P Hox, [R5 (98% LA 1) 34
Aspergillus (T8 ) . A4 7 51 [7] 6 44 A ey 210 {1
FPEEHL 6 #R B iR, B Mega6. 06 14 £ 58 58 #E fb A
(K 6), 45 R WIRERE celd03 5 Aspergillus versicolor
NRRL58999 Ab T[] — 53 3¢, R G P dalr , Hh L) 18
LN Aspergillus versicolor (22 H15%) .

2.3 BERKAKER

2.3.1  RBERTIA) R IEIN ] A4 R R i 2T 4
RGNV, A TRE IR )0 A Ak A T 7™ 2T 46 3R R TR 1Y
SCMANIEL T FT7 1 2 28 T 1 it 5 T2 N 1) 19 S 4
e e, BB 6 d IR m al, ZJ5 B T R
B KA AR G AR, B 6 d N dmdER
PRI [H]

Aspergillus sp. NRRL 227(EF652440.1)

Aspergillus creber NRRL 58592(JQ301889.1)
Aspergillus venenatus NRRL 13147(JQ301896.1)
Aspergillus tennesseensis NRRL 13150(JQ301895.1)
cel403(KM233157)

Aspergillus subversicolor NRRL 58999(JQ301894)

Emericella simills strain CBS 293.93(EU448279.1)

B 6 Btk celd03 ITS RSk HT

Fig.6 Phylogenetic tree of strain
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7 AREEBERETE celd03 KB SRR MR
Fig.7 Influence of different fermentation time durations on the

activity of cellulase produced by strain cel403

2.3.2 BRARRAEFAAE pHAL HE 8.9,
10 °] EDWE AN A 00 4R pH  CMC-Na ¥ 3 F i
BEE Y BE Y 23 N AR celd03 % 8% 77 41 4 2% il 7= A

cel403 and related strains based on ITS

S, Horp DL tE pH . CMC-Na W B G B35, 16
PRGN, 43 3 72 pH7 .CMC-Na ¥ 15 ¢/,
FEREFF U EE 1.0 g/ LI, A I 7™ 21 24 22 RS 1 11
18, 8L FAREUE Ry ol JT BISSZ A £ B AR &
Ju 1T Box-Behnken i85 1% 11,

2.3.3  Box-Behnken X 3 i% it 4 £ 5 44711718
ZEG AT B R0 25 L, 5 2 W) 4 pH L CMC-Na
WP RE B MR B 3 AN Z N H AR i AR 4 Box-Be-
hnken I3, LLEF 4k 3R Wi 6 P by e 7 (8 152 11
8, MR ARG T M A R AR 2,

K H Design-Expert7. 0 B4 %5 3 2 5045 Rt
TR ZTNARL A, FRAT K 7™ £F 4k 28 i 06 14 %o
Hlh pH ,CMC-Na ¥ B R RE 5 Vi B2 1) — 9K 22 331 [m]
HFE, Y = 81.92 + 5. 75X, + 4.75X, +2.23X, +
0.56X,X,-2. 05X, X,+1. 10X, X,-12. 79X>-8. 05X -
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Fig.8 Effects of different initial pH values of the medium on

the activity of cellulase produced by strain cel403

A4 ZFHGTE (IU/ml)

CMC-Najk & (g/L)

B9 7R[E CMC-Na iKEXTE K celd03 7= 4T 4t = B i 1 B 22 M
Fig.9 Effects of different CMC-Na concentrations on the activ-
ity of cellulase produced by strain cel403
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Fig.10 Effects of different yeast extract concentrations on the

activity of cellulase produced by strain cel403

6.17X;, HENME LT, ZEREE (P =
0.001 3) R WITA T E (P=0.086 8) , %A1
TERE R =0.944 3 K IE R EL Radi® =0. 872 6, i
FEETRY 55 552 b A 0 P00 B A, AT AT SCEUI Aspergillus
celd03 KT £F 4 R MG MG B, X 18] 5 5 2 e —

B T 45 F 0 I % B ] A5 A5 A 5 AR R R X =
7.11,X,=15.60 g/L,X,=1.09 g/L, I, #5575 3
W e KL 2 R WG A 83. 44 TU/ml, AR pH .
CMC-Na ¥ J R RE T R B 58 152 Wil 21 48 28 Tl 7% 1Y)
nieg 1o 18 T PR 11) ] B H 4% DR 256 7 1 5%
ORIY A EE

X2 Box-Behnken ZitR&ER
Table 2 Design and results of Box-Behnken

RS HE A

: X, X SEPIE (U/ml)
! -1 -1 0 54.72
2 ! -1 0 60.63
3 -1 ! 0 59.50
4 ! - 67.63
3 -1 0 -1 52.07
6 1 0 1 72.15
7 -1 0 1 57.86
8 1 0 -1 69.74
? 0 -1 -1 58.18
10 0 1 1 69.08
1 0 -1 1 63.20
12 0 1 1 78.52
13 0 0 0 82.47
14 0 0 0 85.73
15 0 0 0 79.65
16 0 0 0 80. 04
17 0 0 0 81.69

X, X, X WE T,

2.4 EREE

Zead bR g i A, A5 BB celd03 & %
PR R LT BT L R A CMC-
Na 15.60 g .KH,PO, 1.00 g MgSO, - 7H,0 0.50 g,
NaCl 0. 10g ,NaNO, 2. 50 g .FeCl, 1 mg,CaCl, 0. 10 g,
BEEEEE 1.09 g, H, 0 1000 ml, pH7.1;30 °C . 140
o/minfBRIGFE 6 d, DAARZARALIN K BE A 11E R Xt
W IFAT 7 R IR, 25 R R WA AR 2 AR AL AN
A J5 3RAR 2F 2 25 1l 1 1 23 51 A 77.95 U/ml Al
89. 66 U/ml, i@ i RALEHE ML T 15.02% .,

3%

MRS Ay 72 R ) 3 rh 2 W 2R 2135
A Rl 0 e 0 B 3 1 R LA iR e g 21 4 3R e ) O
AR B AR B S L e R ELE . 2P
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Fig.11 Response surface of cellulase activity produced by cel403 affected by the interaction between initial pH, CMC-Na concentration

and yeast extract concentration
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