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Screening of Cellulase- Producing Strains from Mangrove Soil
and Optimization of Fermentation Conditions

WANG Chunm-yan, LIU Sixin®, GAO Y ang, ZHOU Yamryan, CHEN Tao-tao
(College of Food Science and Technology, Hainan University, H aikou 570228, China)

Abstract: In this study, 109 strains with positive signals were collected and screened from
mangrove soil using unique G source plating and differential plating technique for Ende
glucanase, exo-glucanase and B-glucosidase A fungus HBZ003 with high enzyme activity was
obtained identified as Penicillium purpurogenum. T he optimum medium components for cellulose
production by strain HBZ003 were determined and listed as follows: wheat bran 8 g/L, CMC 2
g/ L, (NH4)25043 g/L, KNOs2 g/ L., KH2PO43 g/L, NaCl 6 g/L. and CaCl20. 5 g/ L. The
maximum activities of carboxymethyl cellulase activity (CM Case) and filter paper activity( FPA)
were reached at 16. 04U and 4. 08 U, respectively, after culture 5 days under 30 C, initial pH
4 0 and 160 r/ min.
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131 $%3%A CMC10g (NH4)2804 1. 4

g, KzHPO42 g, MgSOs * 7TH20 0 3 g, FeSOs
7H20 0. 005 g, CaCkQ 3 g, ZnSO4+Q 0017 g, Mn-

S040. 0016 g, CoCl Q 002 g, 500 mL,
1L, pH , 121 C 20 min
132 FHiFkizHE
1) :CMC 10 g,
1g,NaCl0. 5 g, FeSO4+* 7H20 Q 01 g, 20

g, 500 mL, 1L,pH 7 2~ 7. 4
: CMC 10g, (NH4)2S04 1 g, NH4NOs 1

g, NaCl 0. 5 g,MgS0O4+ 7TH20 0. 5 g, 20 g,
(0 125 g/ mL) 2 mL, 500 mL,

1 L, pH ; : CMC. 10

g, 1 g, KNOs1 g, NaClQ 5 g, KH2PO4 1
g, K2HPOs+ 1 g, MgS0O4+ 7H20 Q 25 g, FeSOa4 *
7H20 0. 01 g, 20 g, (50 Bg/g)2
mL, 500 mL, 1 L,pH 74~
7.6

2) : CMC 10
g, 1 g, FeSOs * 7TH20 0. 01 g, NaCl Q 5 g,

20 g, 1L, pH ;

:CMC 10 g, 1 g,FeSO4+ 7TH20
00lg, NaCl Q 5 g, 20 g, 1L,
pH ; B :CMC 10 g,

1 g,FeSO4++ 7TH20 0. 01 g,NaCl Q 5 g, 20
g, lg, 25¢g, 1
L,pH

133 mikMFiEis [6]

134 KEAmZEARKL CMC 10 g, (NH4)2S0s
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5.3
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Fig.1 Identified features of strains with three kinds of cellulase on different media
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(D/ d) HBZ003 , ,
, 2, 109
23 HBZ003
1 HBZ003 :  PDA
22 , , , ,
109 , , , ,
) 10 , )

, 1. 1 : D/d s

CM Case

; ,AZ102 BZ003 R107 Z005
030201 HBZ003 , AZ006 BZ001 040204

b B B B B

. 040203 H .
, , 2 3 HBZ003 ( Penicillium purpurogenum
, Stroll)
, BIOLOG (FF )
3 ( 3), )
, , HBZ003 (P. purpurogenum)
1
Tab. 1 Circle diameter of colonies and enzyme activities of some strains
CM Case(U) FPA(U)
(D/d) (D/d) (D/d) 5d 5d

AZ006 4.0 - 2.0 7.49 174
AZ102 4.0 2.5 3.0 7.93 2.66
BZ001 - 3.0 3.5 5.73 1.67
BZ003 3.0 3.0 5.0 7.18 2.18
H BZ003 5.5 3.0 6.5 10. 97 2.04
R107 3.5 2.0 3.5 7.49 1.82
7005 4.5 2.0 3.0 9.87 1.88
030201 3.6 1.0 3.0 8.87 1.70
040203 4.0 - 4.0 8.92 1.92
040204 - 4.0 3.0 3.56 0.97

Lo

2 HBZ003
Fig.2 Morphologic characteristics of strain HBZ003
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( 4 KH2PO4+ NaCl
| SetUp Data Dala File | Exit
?::::n? . T :wu-u Tusbid Pos/Neg | Data | Turbid D CaClz N Mg—
R L S04
FF ok - .o e VO e e
b e P e para by e 3
senR = EE : E E i = . ; sisis Tab.3 Effect of carbon resources on the cellulase activity
Re-flead RAead This Print T Hee m;nn:::‘::‘mn::::; CMCase/ FPA/
| PROB | Siv. ST | TE o~ U U
e rmm= CM G Na 9.29 1.89
3 HBZ003  BIOLOG 8.23 1.68
Fig.3 Biochemica results of strain HBZ003 by BIOLOG 9.60 2.10
0.71 0.73
24 HBZ003 0.35 0.75
241 RE R FEEN R 2
R SR R B 8 % ’ m( ) m(CMG-Nay= 4 1 11.77 2.44
’ ’ m( ) m( 1 10.29 2.50
3:2 5¢/L 4
Tab. 4 Effect of inorganic salts on the cedlulase activity
, /
(o 1) CM Case/ U FPA/U
’ KH,PO, 0 8.51 1.22
s DS-04 1 9.03 1. 51
1l 2 9.28 1. 64
2 3 10.22 1. 64
Tab. 2 Effect of nitrogen resources on the cellulase activity
10.00 1.51
CM Case/ FPA/
U U 5 9.18 1. 48
4.46 1.22 NaCl 0 9.13 1. 61
313 1.20 2 10.91 1. 73
0.35 0.23
4 10.95 1. 97
9.21 1.43
6 13.42 1. 97
8.31 1.32
8 14.39 2.13
m( )i om( )= 3 9.99 1.67
m( ): m( )=312  9.15 1.42 ! 10.40 1.5
CaCl, 0 8.89 1. 58
2.4.2 TRARIR X FEEE R R 3
0. 2 9.10 1. 64
2 2
) 0. 3 9.29 1. 78
CMC  4° 1 ’ 0. 4 10.28 1. 83
, 0.5 12.89 2.19
, CMC 0. 6 10.83 1.97
) MgS0, 0 11.87 2.13
\ 0.5 11.26 1. 98
24 3 T A EREY Rvh
10 11.24 1. 94
1.5 10.97 1. 70
K* Na" Ca* Mg™
20 10.57 1. 81
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pH 4 pH 30 C
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Fig. 4 ‘In~fluenc‘es of initial pH on the cellulase activity Fig. 6 The optimum temperature for cellulase produe
245 i'g‘%]ﬂ'j' 8] ig] %/; vfa) 5 , 5d tionby strain HBZ003
,CMCase FPA R
54d 3 & &
18
16 3
=) - CMC
R4 Fra , , 1
g:Z' HBZ003, (Penicillium
ﬁ gl purpurogenum )
@ 6t ,
W o4t 8 ¢/L,CMC2 g/ L, (NH4)2804 3 ¢/L, KNO32
2T o ¢/ L, KH2P04+ 3 g/L, NaCl 6 g/ L, CaCl2 0. 5 g/ L,

0 1 2 3 4 5 6 7 8 9
B 37 it [8)/d
5
Fig.5 Effect of culture on the cellulase activity
246 EKBENYE , 20
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