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Screening and characterization of self-producing biosurfactant
bacteria for dimethyl disulfide deodorization
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Abstract: Microbial deodorization is an effective technology for treating odorous waste gases, in
which microbial strains play a decisive role. [Objective] To screen the strains capable of degrading
dimethyl disulfide (DMDS) and investigate their degradation efficiency and ability to produce
surfactants under various conditions. [Methods] DMDS, a typical sulfur-containing odorous
organic compound, was selected as the sole carbon source. A strain R1 capable of simultaneously
producing biosurfactants and degrading DMDS was isolated from mangrove sludge. The strain was
identified based on the physiological and biochemical characteristics analysis and 16S rRNA gene
sequencing. The types of self-produced biosurfactants were determined using infrared spectroscopy
and nuclear magnetic resonance spectroscopy analysis. [Results] Based on physiological and
biochemical characteristics and 16S rRNA gene sequence, strain R1 was identified as
Achromobacter sp. The strain was capable of degrading DMDS, with optimal degradation
conditions of an initial DMDS concentration of 12.49 mg/L, a system temperature of 30 °C, and an
inoculum amount of 1.0 g/L, under which the DMDS degradation rate reached 70.74%.
Emulsification experiments showed that strain R1 can use DMDS as a carbon source to produce
biosurfactants, which were identified as glycolipids through nuclear magnetic resonance and
infrared spectroscopy. [Conclusion] The main intermediate product in the biodegradation of
DMDS is methyl mercaptan, and the transformation rate of sulfur to SO,*"is 65.99%. Strain R1
exhibits impressive performance in degrading DMDS and producing biosurfactants.

Keywords: dimethyl disulfide; biodegradation;
deodorization

isolation and identification; biosurfactant;
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Ell EHRRIBEESHIE. A-C: HKIESK; D: F2REER; E-F: SARAEBIEENHCR10 00017,

FHRS0 0004i).
Figure 1

Morphological characteristics of strain R1. A —C: Colony morphology; D: Gram staining; E - F:

Scanning electron microscopy image (E: 10 000x; F: 50 000x%).

®1OEIEE Y

Table 1 Physiological and biochemical characteristics

Physiological and biochemical experiments Results

Enzyme +
Oxidase +
Anaerobic growth -
Nitrate reduction

Utilization of citrate

Urease -
Gelatin liquefaction -
Hemolysis -

Lysine decarboxylase -

Arginine dihydrolase
Glucose fermentation

Galactose fermentation

+ o+ o+

Mannose fermentation

+: Positive; —: Negative.

ARIPE, AR 100%, ULHHE# Rl JE TG
T E B (Achromobacter sp.), ZE MK R1 1E] 4=
B L W TR PR R O ) AR R 55 3GDMCC.
NO 65642,

P4 actamicro@im.ac.cn, & 010-64807516
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Strain R1

Achromobacter xylosoxidans Ax77 (ON679518.1)
Achromobacter sp. IWDH7-5 (MW485196.1)
Achromobacter xylosoxidans YH13-1 (KY010276.1)
Achromobacter xylosoxidans TC1 (PP396259.1)
Achromobacter xylosoxidans ¢10 (PP957429.1)
Achromobacter sp. H11 (MH368506.1)
Achromobacter xylosoxidans UILAF-SB2C (0Q983531.1)
Achromobacter sp. A1 (MW599317.1)
Achromobacter xylosoxidans 7718 (MN173965.1)
Achromobacter xylosoxidans h-62 (MN904889.1)
Achromobacter xylosoxidans X5-3 (DQ361075.1)
Achromobacter aegrifaciens B1 (KP241015.1)

‘ Achromobacter sp. F4 (MK571441.1)

E2 FE#HRRIET16S rRNAREFIHWENRGLZER . 65 N NGenBank & %5 ; 7038 n TRT

1 000Y% B & 114515 ! i BootstrapfH .

Figure 2 Phylogenetic tree of strain R1 based on 16S rRNA gene sequence. GenBank accession numbers are

provided in parentheses. The Bootstrap value based on 1 000 repeated calculations are shown at the branch point.
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Figure 3  Effect of initial DMDS concentration on biodegradation performance. A: DMDS concentration in gas

phase; B: DMDS concentration in liquid phase; C: Degradation rate; D: DMDS mineralization rate. Degradation

conditions: Inoculation amount 1.0 g/L, 35 °C.
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Figure 4 Effect of inoculation amount of strain R1 on DMDS biodegradation performance. A: DMDS
concentration in gas phase; B: DMDS concentration in liquid phase; C: Degradation rate; D: DMDS
mineralization rate. Degradation conditions: DMDS 12.49 mg/L, 35 °C.
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