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The Biologic Characteristics of a Strain of
Cellulosimicrobium cellulans and Its Utilization of
Several Kinds of Benzoic Compounds

CHEN Yan-Hong CHENG Ping YANG Peng YU Guo-Hui'

(Zhuhai Agricultural Research Center, Zhuhai 519070)

Abstract: A strain of Cellulosimicrobium cellulans Ha8 was studied on its morphological, biological
characteristics and its utilization of several kinds of benzoic compounds, the results showed this strain was
Gram-positive, the long rod-shaped cells were changed into short rod-shape gradually. pH value from pH 6.0
to pH 9.0 and the temperature from 20°C to 40°C were good for its growth. It could not only hydrolyze
protein and starch, use cellulose and pectin, decomposite chitin, liquify gelatin and fix nitrogen, but also use
phenol, xylene, benzoic, cinnamic acids and diphenlamine as the sole carbon resource for its growth. It could
tolerate 0 mmol/L~30 mmol/L, 0 mmol/L~8 mmol/L, 0 mmol/L~30 mmol/L, 0 mmol/L~15 mmol/L and
0 mmol/L ~ 40 mmol/L of benzoic acids, phenol, xylene, cinnamic acids and diphenlamine seperately, but
could not use 2,4-dinitrophenol, o-Nitrophenol, 2-Methoxyphenol, aminobenzenesulfonic acid, catechol and
o-Phenanthroline as its sole carbon resource.
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(Cellulosimicrobium cellu-
lans) (Cellulomonas cellu-
lans) (Oerskovia xanthineolytica)

(Arthrobacter luteus)",
(Nocardia cellulans), 2001

(21, (Actinobacteria class)

(Actinomycetales order) (Microco-
ccineae suborder) (Cellulosimicrobium
genus)Y

[5]
[6].
R [7]; Ferrer
B-1,3 (81, 2005
H; ,
[91.
[10] [11]
(C. cellu-
lans)Ha8 ,
[12]
1 PR i
1.1 #
111 E#KIR: Ha8
(CCTCC)
Cellulosimicrobium cellulans, CCTCC
1.1.2 EFE: LB 10.00 g/L,

http://journals.im.ac.cn/wswxtbcn

5.00 g/L, NaCl 10.00 g/L; NA

3.00 g/L, 10.00 g/L, NaCl 5.00 g/L; 1

20.00 g/L, KNO; 1.00 g/L,

K,HPO4-3H,0 0.5 g/L, NaCl 0.5 g/L, MgSO47H,0
0.5 g/L, FeSO4-7H,0 0.01 g/L;

(3] 10.00 g/L, (NH4),SO, 2.00 g/L,
KH,PO, 1.00 g/L, MgSO,4-7H,0 1.00 g/L, NaCl
1.0 g/L, CaCO;5 3.00 g/L; W (14 KH,PO,
0.85 g/L, Na,HPO, 12H,O 4.90 g/L, (NH4),SO,
0.50 g/L, MgSO,-7H,0 0.10 g/L, FeSO4:7H,0
9.50 mg/L, MgO 10.75 mg/L, CaCO; 2.00 mg/L,
ZnS0,-7H,0 1.44 mg/L, MnSO,44H,0 1.12 mg/L,
CuS0O4-5H,0 0.25 mg/L, CoSO47H,0 0.28 mg/L,
H;BO, 0.06 mg/L, HCI 5.13x10 mL/L; Mandel’s

151; KH,PO, 2.00 g/L, (NH4),SO4 1.40 g/L,
MgS0,-7H,0 0.3 g/L, CaCl, 0.3 g/L, FeSO47H,0
5.00 mg/L, MnSO44H,0O 1.60 mg/L, ZnSO,4 7H,0

1.4 mg/L, CoCl, 2.0 mg/L, HCl pH 5.5

1.2 EHBESEREBELNE
Hag&

[16]’ 2
2 CF11 Mandel s
pH 7.0, 45 ~50 R

1.3 AAKHFHENE
1.3.1 EFEX Ha8 FHREKBFIG:
Ha8 )
2 ( 1
) 2 (NA LB)

1.3.2 pH {EXf Ha8 BEHEKMFM:

4 mmol/L HCI 1 mmol/L NaOH

LB pH 4.0 50 6.0 7.0 8.0 9.0,
Ha8 , 30 , 160 r/min
24h 600 nm OD
1.3.3 REX Ha8 EHRERKAIFM:  Ha8
50 mL LB ( 1), ,
160 r/min 24 h 600 nm
oD
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1.4 Ha8 EHREURBMERINLENEY A ME—K ODq9 ;
BEREMEFREPEKERNE 3
Ha8 10 mL LB 222 pHEMEMEKMEM:  Has pH
. 30 . 160 r/min 18 h~20 h N LB 24 h OD60(]
3500 r/min, 5 min , 0.85% pH pH
3 10°mL W ) 60~90 pH 6.0 :
; 1 ODioo . 1.8624, pH 7.0; pH
w ; 10 5,
30 , 160 r/min s 24 h, 600 nm ( 2
oD 223 ERENBEKRERNEND
Ha8 , Ha8
; oD 24 h , 20 40
3), 30 ,
) s ( 3
ODy0o ,  1.7763

2.1 BEWRFESHFIER I 1E

(CCTCO)

Cellulosimicrobium cellulans
0.625 um~0.937 umx1.25 um~4.375 pm,
( Dy

2.2 EHREREFE
221 BEFEMNEHREKBIFIE:
Hag8 ( 1, Ha8 , E1 7 LB FRELEFAFEREE Ha8 kA4
7S(Leica DMIL, X1600)
LB » 48 h ODs00 Fig. 1 The morphology of Ha8 cell incubated for different
S 1.8626; NA ) OD o0 times on the plate of LB(Leica DMIL, ><1600)
24 h 0.8132: 1 a 8 h ) 24 h s C 48 h
d 72 h

a: The cell incubated for 8 h; b: The cell incubated for 24 h; c: The
cell incubated for 48 h; d: The cell incubated for 72 h

) ODgy 48h 72h

1.5883 1.6237, NA

F1 EFEX Ha8 £ KEYE

Table 1 Effect of medium on the growth of Ha8
(h) Time
Medium 24 48 72
LB 1.7196+0.0057 a 1.8626+0.0049 a 1.8084+0.0026 a
NA 0.8132+0.0026 b 1.5804+0.0020 b 1.6327+0.0002 b
1  Gausel 0.5926+0.0122 d 1.5883+0.0031 b 1.6237+0.0020 b

Starch medium for actinomyces

0.6839+0.0051 ¢

1.1296+0.0021 ¢

1.3346+0.0119 ¢

LSD

(P<0.05)(

)

Note: The different letter in a column means significant difference at P<0.05 by LSD test(the same in the follow)
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2 pHEMEH Ha8 £ KT
Table 2 Effect of pH value on the growth of Ha8

pH  pH Value 4 5 6 8 9 10 11
G (0[:;0“) 0+0 e 0£0 e 1.8624+0.0073 a 1.7144£0.0027 b 1.0467+0.0368 ¢~ 0.7589+0.0029d 0+0e 0+0e
TOW
F 3 EEXE Ha8 £ KA F M
Table 3 Effect of temperature on the growth of Ha8
) 20 25 30 37 40

Temperature

(ODe0o)

1.5834+0.0011 f 1.6313+0.0012 ¢

Growth

1.7316+0.0004 b

1.7763+0.0012 a 1.6389+0.0037 d 1.7133+0.0006 ¢

2.3 Ha8 EHXEE. ZFER. —HE. XAE
BRIA R — KR ZE SR F A
2.3.1 EHKSEEEIFIH: Has

(W ) ,
ODgqo ( 2),
5 mmol/L ODgoo , 0.39693;
8 mmol/L |
(5 mmol/L)
) ( 3
3 s 8 5
OD 00 , 0.34606,
0.30
025
020
g 0.15
S
0.10
0.05 +
0.00 1 1 1 4 —
2 4 6 8 10 12 14 16 18 20
-0.05 L

Phenol concentration (mmol/L)

2 Ha8 BHRAEUAREIRERE HME—RIRA W E5F
EdpyEKIER

Fig. 2 Growth of Ha8 in W medium contained different
concentration of phenol as its sole carbon resource

232 EHRNERERMFIA: Ha8

4,
ODyo )
10 mmol/L , R ODeoo >
0.5907; 15 mmol/L
, ,  ODgpo 0.1;
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30 mmol/L. , Ha8
(10 mmol/L)

( 5) ;

ODgo , 0.6396,

0.40
035 -
0.30
025+
020
0.15
0.10
0.05 -
0.00
-0.05 ¢t

OD 600

£ (d)

B3 Ha8 EHKk7ELL S mmol/L Kl 4 M —RRAT W 55
B Kk

Fig. 3 Growth curve of Ha8 in W medium contained
5 mmol/L  phenol as its sole carbon resource

0.7
0.6
0.5 +

04 +

OD 600

03 r
02+
0.1 r

L L L 1 1 )

0 5 10 15 20 25 30 35
Benzoic acid concentration (mmol/L)

E 4 Ha8 BHEUREIREFRREAME—RIFEN W 5
FEAHEKIFR

Fig. 4 Growth of Ha8 in W medium comtained different
concentration of benzoic acid as its sole carbon resource
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0.7
0.6
0.5
04 |

OD(;OO

03 |
02
0.1

00 1 1 1 1 1 1 1 1 1 1
3 6 9 12 15 18 21 24 27 30 33

t(d)

5 Ha8 7L 10 mmol/L K HES A ME—RIEAT W 5
EhmEKs

Fig. 5 Growth curve of Ha8 in W medium comtained
10 mmol/L benzoic acid as its sole carbon resource

233 HEHRMZBRERFA:

( 0), 5 mmol/L
5 ODyqo , 0.3791;
30 mmol/L ,
ODgo 0.01
(5 mmol/L) ,
« N 3 ,
5 , ODgo ,
0.3759, , 15
ODgpo
234 BERMEREERAFIE:
3, ODo
s 10 mmol/L ODyoo
, 0.9992;
10 mmol/L ,
15 mmol/L ,
OD o9 0.1
(10 mmol/L) s
2 , 8 ,
9
2.3.5 BT ZFKEREIFIA: Hag
( 10), (ODs00)
S 12 mmol/L
OD o0 , 1.2648;
12 mmol/L ,
40 mmol/L ,
ODgo 0.037

(12 mmol/L) R 10

OD()UU

-2 2 6 10 14 18 22 26 30
Xylenne concentration (mmol/L)
6 Ha8 EHREMUARERE —BREHME—KIRE W 15
FEPWERKIFER

Fig. 6 Growth of Ha8 in W medium comtained different
concentration of xylene as its sole carbon resource

0.40
035
0.30
0.25
0.20
0.15
0.10

OD(»HH

2 4 6 8 10 12 14 16
t(d)

Bl 7 Ha8 BHK7ELL S mmol/L Z B F A ME—FIRA W 5
FEPREKL%

Fig 7 Growth of Ha8 in W medium comtained 5 mmol/L
xylene as its sole carbon resource

12 1
1.0
08

0.6 |

OD(v(J(J

04

02

0.0

2 4 6 8 10 12 14 16 18 20

02 -

Cinnamic acid concentration (mmol/L)

8 Ha8 EHREUREIIREXR HEE O ME—RIRE W
EFREPHERKER

Fig. 8 Growth of Ha8 in W medium comtained different
concentration of cinnamic acid as its sole carbon resource
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g ,
3 3 NG
Ha8
1(d) 561 Hag
pH R pH 6.0~9.0 s
El9 Ha8 FE#Kk7E L 10 mmol/L BY K A JEER b ME—TRIEAY H 6.0 ]
WS E R K P ' :
Fig. 9 Growth curve of Ha8 in W medium comtained > 20 ~40
10 mmol/L cinnamic acid as its sole carbon resource [12]
Ha8 >
14 0 mmol/L~15 mmol/L
12 , Ha8
1.0 0 mmol/L~30 mmol/L 0 mmol/L~
g 08 8 mmol/L 0 mmol/L~30 mmol/L 0 mmol/L~
Q
Q 06 40 mmol/L
04 5
02 ,
0 4 8 12 16 20 24 28 32 36 40 ' ’
Diphenlamine concentration (mmol/L) >
[17]
10 Ha8 HHEUREIRE Z KRR WiE
FEAPMEKEFR Ha8

Fig. 10 Growth of Ha8 in W medium comtained different
concentration of diphenlamine as its sole carbon resource

ODSUU

& 11

1.4
1.2
1.0
0.8
0.6
0.4
0.2

T

W ERE R E KL%

Fig. 11

Growth curve of Ha8 in W medium comtained

¢ (d)

Ha8 BI#E7E L 12 mmol/L B Z KR A M —RRIE

12 mmol/L diphenlamine as its sole carbon resource

23.6 EHRMEE/LMALSHEIFA:

]

2, 4-
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