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Isolation and identification of bacterium strain efficient degrading
formaldehyde and its degraing characteristics
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Abstract: [Objective] The purpose of this project was to isolate a newly formaldehyde-degrading
bacterium from soil of dyeing and printing plant activated sludges. [Methods] Strain was isolated by
pure culture method and classified based on standard morphological identification, physiological and
biochemical tests, 16S rRNA gene sequence analysis and formaldehyde dehydrogenase genes
amplification. And the orthogonal design was used to study the capability of degradation
characteristics of strains W1. [Results] The strain was identified as Pseudomonas putida. The
optimum conditions of formaldehyde degradation were as follows: concentration of formaldehyde
500 mg/L, incubation temperature of 30 °C, pH 6.0, rotating rate of 200 r/min, bottled fluid volume
of 3%. [Conclusion] The results showed that under optimum conditions, strain W1 had strong
formaldehyde degradation capability in this study. The removal efficiency of formaldehyde can be as
high as 98% in 24 h.
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Table 1 Lo(3*) orthogonal design for the factors and levels in W1 strain

A B pH C D
Levels Formaldehyde concentration (mg/L) pH value Inoculum dose (%) Rotating rate (r/min)
1 450 6.0 2.5% 100
2 500 7.0 3% 150
3 550 8.0 4% 200
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(FDH)
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2.1.2 BF W1 RY 16S rRNA EEFHI45 4 (10-40 h) oD 0.105 0.680
W1 DNA 16S rRNA 21% 92% w1
27F/1492R PCR
1.5 kb
40h OD
( )
GenBank (http://www.ncbi.nlm.ncbi.nlm.nih.gov)
16S rRNA BLAST
(Pseudomonas putida) 50h
99% 1 438 bp (Accession No. 56 h 60%

GQ502786) Wi

2.1.3 EAEEE S (Formaldehyde dehydrogenase) 12-40 h

uuuuuuuuuuu

il 5.0 kV 8.7 mmx5.00 k SE(M) 10.0 pm

1 &K WLHEERERFHE T URMERES
Figure 1 Colonial morphology and micrographs of W1 observed under the optical microscope
A B (100x) C (5kV 8.7 mmx5.00 k).

Note: A: Colonial morphology; B: Gram staining (Negative, 100x); C: Micrograph by SEM (5 kV 8.7 mmx5.00 k).
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F2 B WLEERENTNLE 22 FERFMHRIMAL
Table 2 The result of bacterium physiological 221 ERESREETEIRE W1 P2 AR B B SS0ER BY 2 00 -
biochemistry experiment of strain W1 = = o
Wi 350 400 450 500 550
Tested items Strain W1 600 650 700 750 800 mg/L

Methyl red test - W1 24 h
Indole test B 4
Voges-Proskauer test B 4 500 mg/L
Glucose fermentation + Wi 98.21%
Sucrose fermentation +

500—600 mg/L

Lactose fermentation =

Hydrogen sulfide test 4
800 mg/L 4.09%
Gelatin liquefaction test =
Starch hydrolysis - Wi
0,
800 mg/L
2 KIS R B SR R A A 222 pH XE¥ W1 FERRSR B pH
Figure 2 PCR of formaldehyde dehydrogenase gene
sequence from W1
Note: 1: Strain W1; M: 6 kb DNA ladder.
100~ —®—Formadehyde degrading rate 0.8
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Figure 3  Curve of the growth of strain W1 and Figure 4  Effect of formaldehyde concentration on
formaldehyde degradation efficiency degradation of strain W1
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Figure 5 Effect of pH on degradation of strain W1
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Figure 6 Effect of inoculating amount on degradation of
strain W1
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3 R 4
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Figure 7 Effect of incubator rotating rate on
degradation of strain W1

#3 LB HEMERE WL HERREERS SR

Table 3 Lo(3* orthogonal test results of formaldehyde degrading rate on W1 strain

A B pH c b .
No. concentmation (/L) pH Inoculum dose (%) () 18 DeBmeon e
1 1(450) 1(6.0) 12.5%) 1(100) 96.8
2 1 2(7.0) 2(3.0%) 2(150) 95.7
3 1 3(8.0) 3(4.0%) 3(200) 94.4
4 2(500) 1 2 3 98.0
5 2 2 3 1 96.0
6 2 3 1 2 93.7
7 3(550) 1 3 2 97.3
8 3 2 1 3 94.7
9 3 3 2 1 94.5
Ky 286.9 292.1 285.2 287.1
sz 287.7 286.4 288.2 286.7
K3j 286.5 282.6 287.7 287.3
R 0.40 3.17 1.00 0.20
A2 Bl C2 D3

Optimum level

x4 EXRBAESN

Table 4 Variance analysis of Lq(3*) orthogonal test

F
Source of variation ~ Sum of squares  Degree of freedom Mean squares Value of F F@)
A 0.253 2 0.1265 0.058
B 15.250 2 7.625 3.529* F0.05=3.110
C 1.730 2 0.865 0.399 F0.01=4.460
D 0.067 2 0.0335 0.014
Total 17.3 8 2.1625

* 0.05

Note: *: There were significant differences at 0.05 level.
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