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Isolation Identification and Conditions of Bacterial Strain Capable to

Metabolize High Concentrations of Formaldehyde
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Abstract:One bacterial strain capable to degrade and metabolize formaldehyde as a sole carbon source was isolated from soil. Based on
the results of standard morphological identification physiological and biochemical characters and 16S rDNA sequence analysis the
strain was identified as Pseudomonas putida. After single factor test and orthogonal test the optimal condition for formaldehyde
degradation was determined as the follows: peptonel.2 g/L KH,PO, 4 g/L K,HPO, 3 g/L MgSO,*7H,0 0.2 g/L trace elements
solution 0. 1 mL/L temperature 30°C  pH 8. Under the optimal conditions the strain tolerance of original formaldehyde concentration
was up to 6 g/L and 86% of formaldehyde was consumed after 54 h. It completely consumed 5 g/L formaldehyde after 46 h and
degraded 100% of 4 g/L formaldehyde after 35 h.

Key words:formaldehyde degradation; Pseudomonas putida; strain indentification; metabolize conditions; orthogonal test

N 1 3%
0.4 g/L;Mirdamadi ~ °
P. pseudoalcaligenes OSS 24 h
3.7 g/L 72 h 70%
N N N . 5.92 g/L Methylobacterium extorquens ESS
Methylobacterium extorquens PSS
2. 2.96 g/L ; Adroer ¥ Pseudomonas
putida A, 0.25 ¢g/L ; Eiroa
7
0.03 ~3.89 g/L ;
' 1 1.36 g/L * ; Kondo
144 h 1.241 ¢g/L 9 1 Aspergillus
0.004 g/L; ’ nomius IRI013 4.5 ¢/L
1 ; Mitsui 10 1
(Pseudomonas putida) 72 h 26.2 mg/L
2.5 mg/L. 00T :201(2;30623_())8 (2007AA061404)

(1984 ~)
E-mail :xuyunxufei@ 163. com

20 d 20 g/L ; Yamazaki * E-mail: whzhong@ zjut. edu. cn

. Iwahara ’ 1 Paecilomyces



2482 31
Methylobacterium sp. MF1 200 h 2

1.2 ¢/L 16S rDNA 5/-
AGAGTTTGATCCTGGCTCGA-3’ 5'-
AAGGAGGTGATCCAGCCGCA3’ DNA

PCR :94C 4 min 94%C

50 s 52°C 1 min 72°C 2 min 30 ; 72C 5

1 min 4°C . PCR

1.1 16S rDNA NCBI

1.1.1 BLAST 9 16S rDNA

MEGA4. 0
1.1.2 1.2. 4

(g/L) :KH, PO, 0.7 K,HPO, 0.85
(NH,),S0, 1.2 MgSO, » 7H,0 0.1 CaCl, 0.01
FeSO,*7H,0 0. 001 0.1 mL pH 7.0
115C 30 min.
(g/L):H,BO, 6 CoCl,*6H,0 4
ZnSO,*7H,0 2 MnCl, *4H,0 0.6 Na,MoO, *7H,0
0.6 NiCl,*6H,0 0.4 CuCl,*2H,0 0. 2.

50 g . 6 mL
0.5 mL 100 mL
1
1.2
1.2.1
GB/T 13197-
1991 25 mL
2.5 mL 60°C
15 min 414 nm
1.2.2
100 mL
15 min 15 mL
0.1 ¢g/L 180 r/min. 30C
30C
1.2.3

KNO,.(NH),S0,. .

2 g/L

KH, PO, . K,HPO, . MgSO, » 7H,0. CaCl, .
FeSO,*7H,0

pH 3 g/L
1
L, (3%)
4.5 6/l
1
Table 1  Factors and levels of orthogonal experiment

A(KH,P0,) B(K,HPO,) C(Peptone) D(MgSO,+7H,0)
/gL /gL /gL /gL
1 2 2 0.3 0. 05
2 3 3 0.6 0.1
3 4 4 1.2 0.2

2.1

1 xyz—zjut
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16S rDNA GenBank
GQ502786. 1. NCBI
xyz—zjut 2 ( BLAST
1.
16S rDNA
2 . ( Pseudomonas ( 2)
putida) 100%
2.2
3
L] ‘. 4
3 ]
1 pm
1
Fig. 1 Photo of transmission electron microscope
2
Table 2 Physiological and biochemical index of bacterium ~ ~
xyz-zjut Pseudomonas putida
* ’ KH,PO,( 5) K,HPO,( 6)
+ +
- - MgSO, *7H,0 MgSO, *
- - - TH,0( 7)
+ +
. . MgSO, +7H,0
+ + Mgz +
+ -
) . CaCl, FeSO,*7H,0
99 — Pseudomonas stutzeri ATTC 17594 |AY905607.1|
Pseud pseudoalcaligenes |AB109012.1|
Pseudomonas mendocina |AY308310.1|
xyz-zjut |GQ502786.1|
100 Pseudomonas putida strain ST13 |[FJ982922.1|
[E—

Pseudomonas cichorii |AJ308302.1|
Pseudomonas fluorescens [DQ207731.2|

53 Pseudomonas syringae [F1971872.1|
Pseudomonas aeruginosa strain ATCC |[AF094713.1|
Paracoccus denitrificans |Y16930.1|

0.02

2

Fig.2 Phylogenetic tree of bacterium
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