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Isolation, identification of a strain decomposing corn stalk and
characterization of its cellulose
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(Laboratory of Microbial Fermentation and Enzyme Technology, School of Life Science and Engineering, Lanzhou
University of Technology, Lanzhou, Gansu 730050, China)

Abstract: [Objective] The cellulose-decomposing strains for corn stalk were screened. [Methods]
Agar dilution method was used to screen strains decomposing corn stalks from soil samples. Strains
were identified by their morphological, physiological and biochemical properties and internal
transcribed spacer sequence analysis. Then we compared the activities of cellulose and lignin
degrading enzyme of the isolated strains with that of Penicillium spp. (CICC40361), studied the
influence of different factors on cellulase activity, as well as the K, values of the cellulase. [Results]
A strain named PL2# was identified as Penicillium lanosum. The activities of cellulase and lignin
enzyme of strain PL2# were higher than that of Penicillium spp. Conditions for optimal enzyme
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activity of strain PL2# was at 1% of carboxy methyl cellulose concentration, pH 4.8, 50 °C, enzyme
reaction time 60 min and 2 mL of DNS (3,5-dinitrosalicyclic acid) agent. [Conclusion] Strain PL2#
(Penicillium lanosum) was better than the control strain Penicillium spp. in the degradation of corn

straw cellulose.

Keywords: Strain, Corn stalk, Cellulose, Enzyme activity
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I mL 500 puL 500 pL 2 mmol/L H,0,
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50 mmol/L. pH 4.5 3.4 mL
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3%—7% NaCl

1 E#HE PL2#%0 P. spp. IR BB F (400x, 1RIEFE)
Figure 1 The morphology of the strain PL2# and P. spp.
(400x%, cotton blue staining)

A P. spp. B

PL2#
Note: A: The strain P. spp.; B: The strain PL2#.

F 1 Ekk PL2#AVE R A (L HFAE

Table 1 Physiological and biochemical characteristics
of strain PL2#

Items Results
Nitrate reduction +
Anaerobic growth -
Starch hydrolysis +

Gelatin liquefaction -
Citrate production -
Growth at 3% NaCl
Growth at 5% NaCl
Growth at 7% NaCl

3% NaCl
5% NaCl
7% NaCl

+
+
+
Galactose fermentation 3
Fructose fermentation 3
Lactose fermentation 3
Xylose fermentation 3

Mannose fermentation -

+ —

Note: +: Positive reaction; —: Negative reaction.

2.1.2 18S rRNA HEEYXFELR.

525 bp MEGA 6.0
GenBank
( 2
(Penicillium lanosum) PL2#
GenBank JX536388
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Penicillium lanosum strain GZU-BCECD38-1 (GU565115.1)
33| Penicillium lanosum strain P4.1 (EU833223.1)
39| Penicillium sp. BMP2942 (HQ832993.1)
Penicillium lanosum strain P11.4 (EU833224.1)
53 Penicillium sp. clone CHiv73 (KP974226.1)
100 Penicillium molle BS 456.72 (AB479320.1)
Penicillium sp. 2164 (HM573344.1)
PL2# (JX536388)
i Pleurostomophora richardsiae strain EFA317 (KC862280.1)

\_|—7 Fungal endophyte strain CM260b (JX156052.1)
65 Uncultured fungus clone 4Y2101-3 (FR863599.1)

—
0.1

2 HE#k PL2#RY 18S rRNA EREFIR G LB
Figure 2 The analysis of sequence phylogenetic of 18S rRNA gene of strain PL2#
Note: Numbers in parentheses represent the sequences accession number in GenBank. Numbers at the nodes indicate the bootstrap values on
Neighbor-Joining analysis of 1 000 resampled data sets. Bar (0.1) represents sequence divergence.
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Figure 4 Comparison of activities of FPA enzyme of strain
50 °C PL2# and P. spp.
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%2 Ekk PL2#H0 P. spp. B AK R E=ESE LR

Table 2 Comparison of activities of lignin enzyme
between the strain PL2# and P. spp.

PL2# P. spp.
Time (d)
Lac LiP MnP Lac LiP MnP
3 1.833 1.233  1.877 0.600 0.667 0.713
5 2433 2633 2100 0.700 2.533 1.167
7 3766 4293 4367 1.533 5466 1.867

9 2367 11.500 3.800 1.356 10.867 0.533

11 1.957 9239 2851 1.087 8.663 0.457

%3 FBERMEK PL2HALEREGE LN EE I

Table 3 Effect of various factors on the activity of

cellulase in PL2#
Various factors Enzyme activity (mg/L)

CMC concentration (%) 1.25 25.54
1.00 26.50

0.75 23.80

0.50 17.82

Reaction time (min) 30 20.48
60 26.50

90 27.20

120 27.32

Reaction temperature (°C) 40 18.58
45 23.24

50 26.50

55 25.12

pH 4.0 24.56
4.5 25.20

5.0 25.82

5.5 24.96

DNS (mL) 1.0 16.28
1.5 24.16

2.0 26.50

2.5 24.48

pH pH 4.0-55
pH 438
DNS DNS 2mL
DNS
2mL  DNS
CMC
224 ABEZRWHNFEN K, ERNE:
(CMC-Na) 0.75 1.00
1.25 1.75 225 2.5 g/L
(1/9) (1/V)
Lineweaver-Burk
y=1.457 4x+4.197 6 Kin
0.22 g/L Vimax ~ 0.15 mg/(min-mL)
3 5
&)
1
PL2# PCR
PL2# (Penicillium
lanosum)
(2) PL2# P. spp.
PL2#
5 P. spp.
7
PL2#
P. spp.
3) PL2#
1% CMC pH 4.8
50 °C 60 min 2 mL DNS
4

[14]

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



997

[2]

(3]

(4]

(3]

(el

(7]

% x o
Zhang EH, Pan XL, Wang XF, et al. Degradation of corn straw
stalk fiber composite bacteria breeding and its enzyme
activity[J]. Xinjiang Agricultural Sciences, 2015, 52(4):
712-717 (in Chinese)

. ,2015,52(4): 712-717
Zhao FY, Fan NJ, Zhu JC, et al. Isolation and characterization
of an efficient cellulose-decomposing strain YNI[J].
Microbiology China, 2010, 37(4): 496-502 (in Chinese)

s s , . YNI1
[J1. , 2010, 37(4): 496-502
Han S, Zhao Y, Song TS, et al. Isolation of
cellulose-decomposing strains and analysis of enzymatic
characteristics of cellulase[J]. Acta Agriculturae
Boreali-Occidentalis Sinica, 2013, 22(4): 172-177 (in Chinese)
[J1. ,2013,22(4): 172-177

Qaisar S, Zohra RR, Aman A, et al. Enhanced production of
cellulose degrading CMCase by newly isolated strain of
Aspergillus versicolor[J]. Carbohydrate Polymers, 2014, 104:
199-203
Raghuwanshi S, Deswal D, Karp M, et al. Bioprocessing of
enhanced cellulase production from a mutant of Trichoderma
asperellum RCK2011 and its application in hydrolysis of
cellulose[J]. Fuel, 2014, 124: 183-189
Xiong DM, Zhou HL. Research progress in cellulose-degrading
bacteria community[J]. Liquor-Making Science & Technology,
2011(5): 94-97 (in Chinese)
) [J1. ,
2011(5): 94-97
Zhang LY, Wang HH, Pan T, et al
cellulase-producting strains and

Isolation of
optimization of

[10

[

[11]

[12]

[13]

[14]

cellulase-producting conditions[J]. Journal of Cellulose Science
and Technology, 2015, 23(2): 1-7 (in Chinese)

1. ,2015,23(2): 1-7
Liu QL, Zhang JX, Ge WIJ, et al. The Screening and
identification of a cellulose degrading fungus and its straw

degradating capability[J]. Modern Food Science and
Technology, 2014, 30(6): 82-86,35 (in Chinese)
[J]. , 2014, 30(6):

82-86,35
Shen P, Fan XR, Li GW. Microbiology Experiment[M]. Beijing:
Higher Education Press, 2004: 214-222 (in Chinese)

s s . [M]. :
,2004: 214-222
Zhang YH, Wang J, Zhang W, et al. An improved differential
medium for cellulose decomposing microorganisms[J]. Journal
of Cellulose Science and Technology, 2004, 12(1): 33-36 (in
Chinese)

[J1. , 2004, 12(1): 33-36
Wei JC. Fungal Identification Manual[M]. Shanghai: Shanghai
Science and Technology Press, 1979 (in Chinese)

M]. : ,
1979
Guo J. The separation and purification of strains of cellulose
and lignin decomposition[D]. Lanzhou: Master’s Thesis of of
Lanzhou University of Technology, 2011 (in Chinese)

[D].
: ,2011

Qian MY, Zhang J, Liu JK, et al. New method for fermenting
diluted-acid lignocellulosic hydrolysate to ethanol[J]. Acta
Energiae Solaris Sinica, 2006, 27(6): 618-622 (in Chinese)

> >

[J]. , 2006, 27(6): 618-622

Fan H, Liang JF, Zhao R, et al. Effect of carbon and nitrogen

sources on lignin degradation ability and enzyme activity of

dual-cultured, lignin-degrading fungi[J]. Journal of

Agro-Environment Science, 2010, 29(7): 1394-1398 (in Chinese)
[J]. , 2010,

29(7): 1394-1398

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



