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Bio-emulsifier produced by a thermophilic hydrocarbon-degrading
strain DM-2
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(Key Laboratory of Molecular Microbiology and Technology, Ministry of Education, Tianjin Key Laboratory of Microbial
Functional Genomics, College of Life Sciences, Nankai University, Tianjin 300071, China)

Abstract: [Objective] A thermophilic hydrocarbon-degrading strain DM-2, isolated from Shengli
oilfield and identified as Geobacillus stearothermophilus, produced an extracellular bio-emulsifier.
[Methods] To characterize the bio-emulsifier, its chemical composition was determined by
colorimetric method, infrared spectroscopy, HPLC and amino acid automatic analyzer. [Results] The
bio-emulsifier is consisted of polysaccharides (71.4%, W/W) and polypeptide (27.75%, W/W). Tt
could emulsify diesel, benzene, xylene and kerosene. It tolarated high temperature, salt and pH.
[Conclusion] The bio-emulsifier produced by strain DM-2 is a novel bio-emulsifier and has potential
applications in the oil exploitation, oil recovery and transportation, oil tank cleaning, and oil
pollution regulation.
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Figure 1 The growth curve of strain DM-2
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Figure 2 Emulsification index of diesel oil by strain DM-2
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Note: A: Emulsified diesel oil; B: Non-emulsified diesel oil.
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Figure 4 Qualitative analysis of emulsifier produced by DM-2

TE: A BifR-EEE A B: B=MRE,; C: R mEREa.

Note: A: Sulfuric acid-enthrone coloration; B: Ninhydrin coloration; C: Ammonium molybdate-perchloric acid coloration.
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Figure 5 HPLC analysis of the mixed standard monosaccharaides and PMP-derivatives acid-hydrolyzed bio-emulsifier
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Note: A: Standard monosaccharide mixture derivatives; 1: Mannose; 2: Rhamnose; 3: Glucose; 4: Galactose; 5: Glycuronic acid. B:
Emulsifier sample derivatives; 1: Mannose; 2: Glucose; 3: Galactose; 4: Glycuronic acid.
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Table 1 Amino acid contents of the bio-emulsifier produced by strain DM-2

Type of amino acid Content (g/100 g) Type of amino acid Content (g/100 g)
Non-polar amino acid 14.01 Polar amino acid 13.74
Valine 1.98 Glutamic acid 4.80
Leucine 1.83 Asparaginic acid 2.69
Methionine 1.80 Lysine 1.64
Glycine 1.52 Threonine 1.48
Isoleucine 1.22 Arginine 1.32
Phenylalanine 1.12 Serine 0.98
Tyrosine 0.75 Histidine 0.83
Proline 0.75
Cystine 0.32
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Figure 6 Emulsification by different concentration of the
bio-emulsifier produced by strain DM-2
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Figure 7 Emulsification under different concentration of
NaCl with bioemulsifier produced by strain DM-2
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Table 2 Emulsification to different hydrocarbons by the ferment broth and the supernate

EI-24 (%)
Hydrocarbon
Control Toluene Dimethyl benzene Diesel Kerosene Liquid wax
Ferment broth 0 100 100 100 100 76.47
Supernate 0 98.02 100 100 95.24 25.00
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