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1
1.1
2011 3
1% 0.3% NaCl
0.5% pH=7.0 1%
0.3% NaCl 0.5% pH=7.0 2%
1.2
1.2.1
30C
24 h ( 2007)
( 2001 Bouvet et al, 1986)
1.2.2 16S rDNA
DNA 16S rDNA
(Rousseaux et al, 2001) PCR 27F(5'-
AGAGTTTGATCCTGGTCAG-3")  1492R(5'-CGGCT-
ACCTTGTTACGAC-3") PCR 95°C 5 min
95°C 40s 55C 1min 72°C 1.5 min 30
72°C 10 min
1.5 kb PCR (
) EzBioCloud
EzTaxon PCR
(Chun et al 2007) 16S
rDNA MEGA 5.1 (Max-
imum-likelihood method) (Tamura et al
2011)
1.3
250 ml
pH
14
10000 r/min 10 min
pH=7.0 50 mmol/L
10 min
10000 1/min 10 min (
2011) 25°C
(Beers et al 1952) 50 mmol/L

pH 7.0 H,0, 20 mmol/L
H202 240 nm H202
43.6 L/(mol-cm)

2

2.1

2.1.1 YS0810 YS0810
24 h

2-3 mm

a QO
KYKY-2800B SEM SN:8207

25KV  6.00KX 10 um

1 YS0810
Fig.1 Scanning electron microscope photograph of strain YS0810

2.1.2 PCR YS0810
16S rDNA 1443 bp GenBank
JX221556 BLAST EzTaxon
(http://eztaxon-e.ezbiocloud.net/) 16S

rDNA YS0810
Acinetobacter haemolyticus
(98.68%) 16 Pse-
udomonas reinekei Mt-1T (AM293565)
MEGA 5.1 ( 2
2.1.3 YS0810 1
YS0810
16S rDNA
YS0810
2.2
2.2.1 YS0810
(10 g/L)
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Acinetobacter haemolyticus DSM 6962"(X81662)

Strain YS0810 (JX221556)
Acinetobacter beijerinckii 58a"(AJ626712)

Acinetobacter gyllenbergii 1271"(AJ293694)
Acinetobacter johnsonii DSM6963"(X81663)
Acinetobacter oryzae B23"(Gu95428)

Acinetobacter kyonggiensis KSL5401-037"(FJ527818)
Acinetobacter Iwoffii NCT5866'(AIEL01000120)
Acinetobacter parvus DSM166177(ATEB01000124)

Acinetobacter venetianus RAG-1"(AJ295007)
Acinetobacter baumannii ATCC19606"(ACQB01000091)
Acinetobacter junii LMG998"(AM410704)

Acinetobacter calcoaceticus DSM30006"(AIEC01000170)
Acinetobacter brisouii 5YN3-8"(DQ832256)
Acinetobacter nosocomialis LMG10619"(HQ180192)
Acinetobacter pittii LMG1035"(HQ180184)

Wnlinnllr

Acinetobacter schindleri LUH5832"(AJ278311)

Acinetobacter reinekei Mt-1"(AM 293565)

2 YS0810 16S rDNA
Fig.2 Phylogenetic tree derived from 16S rDNA sequence of strain YS0810 and other species within the Acinetobacter genus

1 YS0810 (RFEEREE, 2001)
Tab.1 Comparison of taxonomic characteristics between strain YS0810 and Acinetobacter sp.

Characteristics YS0810
A. baumanii  A. calcoaceticus  A. haemolytius  A. johnsonii A. junii A. lwoffi
44°C + - - - - - +
Growth 41°C + - - - 90 -
temperature 37°C + + + _ + + +
. A - - 96 - - - -
Gelatin hydrolysis
Hemolysis - - + - - — _
Citrate test + + 91 + 82 - +
. 95 + 52 - - 6 +
Acid from glucose
o ) + + - + + + +
Utilization Sodium lactate
L- 87 + - - - - *
L-Phenylalanine
L-
o 98 + 96 — T ND +
L-Histidine
b- 98 - 96 22 + 76 +
D-Malate
L- + + 64 61 40 - -
L-Aspartate
L- 97 38 96 - 11 - +

L-Leucine
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1
Continued Tab.1
Characteristics YS0810
A. baumanii ~ A. calcoaceticus  A. haemolytius  A. johnsonii A. junii A. lwoffi
L + + 5 70 60 3 +
L-Tyrosine
p- , 95 + - - - - -
B-Alanine
+a - NDa

2.2.2

AF X S 1)

AR 91

+, positive; —, negative. The numbers are percentages of positive strains; ND, not determined

YS0810 3A (15 g/L)
(10 g/L) 4A
( 3B)
(15 g/L) ( 4B) 20 g/L
YS0810
1201 1201
2 100l A = 100} B
%100 45 %100
?: 80} ] = % 8ot
o oo
] | g L
g 60 i% g 60
£ 4 T2 4or
O 1 1 D 1 1 1 1 1 ) 0 1 L 1 1 J
N1 N2 N3 N4 N5 N6 N7 N8 0 5 10 15 20 25
U JR Nitrogen source M MRS Concentration of peptone/(g-L ")
3

Fig.3 Effects of different nitrogen sources on the production of catalase

N1: , N2: , N3: , N4: , N5: , N6: KNO3, N7: (NHy),SOy4, N8: NH4NO3
N1: yeast extract, N2: beef extract, N3: urea, N4: corn paste, N5: peptone, N6:KNO3, N7: (NH,),SO,, N8: NH,;NO;

1201 1201
X 100F A = 100+ B
i u f
2 g0 Z g0
[} ,x o
g oo} g oof
=] = =
o E (]
2 r 2 4ot
= =
~ 20F ’_x_‘ 2 20t
0 1 1 1 1 1 1 1 J 0 1 1 1 1 1 ]
Ccl C2 €3 C4 C5 C6 C7 C8 0 10 20 30 40 50 60
V8 Nitrogen source FEBEVE B Concentration of sucrose/(g-L'1)

4

Fig.4 Effects of different carbon sources on the production of catalase

Cl: , C2: , C3: , C4: B- , C5: , Cé6: , CT7: , C8:
C1: maltose, C2: soluble starch, C3: glucose, C4: B-cyclodextrin, C5: ethanol, C6: sucrose, C7: glycerol, C8: bran
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2.2.3 YS0810
MgSO,-7H,0 KH,PO, NaCl
5 7 MgSO,-7H,0
KH,PO, NaCl 09 1.0 50gL
YS0810 NaCl  YS0810

60F
40t

20+

AR B )
Relative enzyme activity/%

0 . L L
0.0 0.3 0.6 0.9 12
R Concentration of MgSO,” 7TH,0/(g -L™")

5
Fig.5 Effects of MgSO,-7H,0 on the production of catalase

1201
100 W{
80F
60

40

AR ARG )
Relative enzyme activity/%

20

0 L | 1
0.0 0.5 1.0 1.5 20
W IR — 24 W& Concentration of KH,PO, /(g L")

6
Fig.6 Effects of KH,PO,4 on the production of catalase

1201
100
80

¢

60

AR X B )
Relative enzyme activity/%

40t

20

0 5 10 20 30 40 50 60

SN IR Concentration of NaCl/(g- L")

7
Fig.7 Effects of NaCl on the production of catalase

2.2.4 YS0810
250 ml 2%

4% 6% 8% 10% 12%
2%—-4% 4%—-12%
8 4%
1201
E 100':’/§\§\‘5\§__{
2
£ 9
=5 sof
s
g L
=g ©
= g
E L
4“2’ 40+
=
2 20t
0 L 1 1 1 J
2 4 6 8 10 12
HA Lt Concentration of inoculum/%
8
Fig.8 Effects of amount of inoculum on the production of catalase
2.2.5 YS0810
250 ml YS0810
9
(=50 ml)
1207
S 100}
2
2 %0
RS i
& E cof
' 2
_E o
2
=
~ 20f
0 L 1 L 1 1 1 J
10 20 30 40 50 60 70 80

2% & Culture volume/ml

9

Fig.9 Effects of culture volume on the production of catalase

2.2.6 pH YSO0810
pH
10 pH 7.0
2.2.7 YS0810
(25°C 30TC 33C 37C 4070C)
11
(25°C) (>33C)

YS0810
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3 %iE
S 100
g YS0810
=5 8or
v oo 16S rDNA
2§ oor Acinetobacter
=5
)
e 20g/L  15¢g/L
MgSO47H20 NaCl KH2P04
O 1 1 1 1 1 1 ]
4 5 6 7 8 9 10 1 09 50 1.0gL pH=7.0 4%
= ﬁ‘ Initial pH o
50 ml 25C 24 h
. 0o . 2469 U/ml
Fig.10 Effects of initial pH on the production of catalase
560 U/ml
1201 YS0810
£ 100}
2
B
=5 80f
S ( pH )
T2 sor
Z 20}
0 L L L L )
20 25 30 35 40 45
&% Temperature/C s . . 2001.
1 , 188-189
Fig.11 Effects of temperature on the production of catalase > >
, 2010, 26(11):
228 YS0810 14731481
) > s - CE-1
2%(v/v) 50 ml/250 ml
. i . ,2010, 34(11): 54-58
25°C 200 r/min 4h
12 YS0810 ( ), 2001, (3): 95-97
24 h > > s
YS0810 24 h . , 2007, 34(4):
YS0810 24-48 h 667671
o > > )
48 h 24h  65% . 2007, 47(4):
622-627
120r
§ 100} , 2004, 23(6): 85-89
5 s 5 , . Serratia marcescens SYBCO08
R sor
o
% £ 60t ,2011, 30(3): 410416
%Z: § ol Beers RJ, Sizer IW. A spectrophotometric method for measuring
% the breakdown of hydrogen peroxide by catalase. J] Biol Chem,
Z 20} 1952, 195(1): 133-140
o Bouvet PIM, Grimont PAD. Taxonomy of the genus Acinetobacter
0 4 8 12 16 20 24 28 32 36 40 44 48

with the recognition of Acinetobacter baumannii sp. nov.,
I TR] Time/h Acinetobacter haemolyticus sp. nov., Acinetobacter johnsonii
12 sp. nov., and Acinetobacter junii sp. nov. and emended des-

F1g12 Effects of cu]turing time on the production of catalase Criptions of Acinetobacter calcoaceticus and Acinetobacter
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Identification of a Marine Bacterium Producing High-Level Catalase and
Optimization of Its Fermentation Conditions

CHEN Shijian"?, WANG Wei', SUN Mi'"

. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture; Qingdao Key Laboratory of Marine

Enzyme Engineering, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071;
2. College of Food Science & Technology, Shanghai Ocean University, Shanghai  201306)

Abstract Catalases are a type of enzymes that can effectively decompose hydrogen peroxide into
water and oxygen. Because of their ubiquitous distribution in all aerobic microorganisms, plants and
animals, they are widely used in food, pharmaceutical, chemical industries and environmental protection.
In this study we examined the bacterial strain YS0810 collected from the sediment in Yellow Sea that
produces catalase at a high level. We determined the growth conditions of this strain which is optimal for
the catalase production. Phylogenetic analysis of the 16S rDNA of this strain was applied to determine its
taxonomic rank. The conventional morphological, physiological and biochemical methods of taxonomy
were also applied to differentiate the YS0810 from its phylogenetic relatives. We used 250 ml shake flasks
to carry out the single factor experiments to identify the important growth factors for the strain YS0810.
The phylogenetic tree indicated that strain YS0810 belonged to the genus Acinetobacter, with the highest
sequence similarity to Acinetobacter haemolyticus DSM 6962 (98.7%). However, YS0810 was not a
strain of 4. haemolyticus. This was consistent with the results of the comparison between YS0810 and
other Acinetobacter species in terms of their morphological, physiological and biochemical characteristics.
Peptone and sucrose were determined as the optimal nitrogen and carbon sources from several candidates.
Our experimental results indicated that the maximum yield of the catalase was generated by YS0810
under the conditions shown below: peptone 15 g/L, sucrose 20 g/L, MgSO,4-7H,0 0.9 g/L, NaCl 5.0 g/L,
KH,PO, 1.0 g/L, broth content at 50 ml, the inoculum at 4%, initial pH 7.0, the temperature at 25°C and
the culture time of 24 h. The verification experiment carried out in the optimal conditions above showed
that the highest catalase activity was 2469 U/ml, which is five-time higher than before the optimization. In
conclusion, the yield of catalase was markedly raised in the optimized fermentation conditions.

Key words Marine microorganism; Catalase; Acinetobacter; Identification; Culture optimization
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