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Abstract

Objective: Biosurfactants have wide applications in the microbiology of food and
oil. The aim of this research was to investigate the production of stable biosurfactant in
high temperature and salinity from yeasts isolated from oil-contaminated soil.

Materials and methods: Bushnell Haas culture medium was used to screen
biosurfactant producing yeasts. The presence of biosurfactant was evaluated using oil
dispersion and surface tension reduction tests.

Findings: The best biosurfactant producing strain of Radotrulla mucilaginosa
was named GBMEIAUF1 and its 5.8s-rDNA gene sequence was registered in
the NCBI gene bank under accession number CBS11162. The results of thin layer
chromatography and Fourier transform infrared spectroscopy confirmed that the
extracted biosurfactant was sophorolipid with significant surface activity. Purified
sophorolipid decreased the surface tension of water from 72 mN/m to 1.29 mN/m. The
highest emulsification index, E24%, the extracted biosurfactant was 53% and retained
63.71 to 58.09% of its initial activity at 80 to 120 degrees Celsius. This biosurfactant
also retained 82.67 and 89.41% of its initial activity at pH 10.5, and 12, 59.66% of its
initial activity at 10% salinity.

Conclusion: This research is the first report of sophorolipid production by the
yeast Redotrula mucilaginosa.

Cite this article: Ganji Z, Beheshti-Maal K, Massah AR & Emami-Karvani Z. A new strain of Rhodotrula
mucilaginosa producing sophorolipid biosurfactant as an effective agent in microbial oil extraction.
Applied Biology. 2023; 13(1): 63-84.

Received: 2022/12/23 ; Revised: 2023/01/21 ; Accepted: 2023/03/01 ; Published online: 2023/03/06

© the authors Publisher: Qom Islamic Azad University

http://sjoapb.journal.qom-iau.ac.ir



. Applied Biology, Vol. 13, No. 1, 2023 64

Due to its thermal stability and high pH and salinity tolerance, sophorolipid
produced by Redotrula mucilaginosa can be strongly recommended as an effective
emulsifying agent for application in microbial enhanced oil extraction programs as

well as food industry.
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1. Enhanced oil recovery, EOR

2. Surfactants

3. Biosurfactants

4. Microbial Enhanced Oil Recovery, MEOR
5. Pseudoxanthomonas sp.

6. Bacillus amyloliquefaciens
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. B. cereus

. B. subtilis

. P. aeruginosa

. Stenotrophomonas sp.

. Microbacterium maritypicum
. Arthrobacter oxidans

. Candida Bombicola

. Meyerozyma guilliermondii
. Candida orthopsilosis

10. Cryptococcus luteolus

11. Rhodotorula glutinis

12. R. mucilaginosa

13. Hannaela sinensis

14. Dipodascus australiensis
15. Metschnikowia koreensis
16. Pseudozyma antarctica
17. P. tsukubaensis

18. P. graminicola

19. Wickerhamiella domercgiae
20. Trichosporon asahii

21. Lachancea thermotolerans
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1. C. tropicalis
2. Bushnell Hass medium, BHM, Merck, Germany
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3 Rhodotoruia mucilaginosa culture CBS: 11162, partial sequence; intemal transcribed spacer 1, 5.88 ribosomal RNA gene, and intemal spacer 2

a‘ Rhodotorula mucilaginosa CBS: 11162, partial sequence; internal transeribed spacer 1. 5.88 ribosomal RNA gene, and internal spacer 2

i Rhodotorula mucilaginosa CBS: 10938, partial sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene, and internal spacer 2

1 Rhodotoruia mucilaginosa culmure CBS: 2399, partial sequence; internal transcribed spacer 1. 3.8S ribosomal RNA gene, and internal spacer 2
1 Rhodotorula mucilagimosa culture CBS: 2384, partial sequence: internal transcribed spacer 1, 5.85 ribosomal RNA gene. and internal spacer 2

1Rhodotorula mucilaginosa culture CBS: 11030, partial sequence; internal transcribed spacer 1, 5.88 ribosomal RNA gene, and mternal spacer 2
iRhodotoruia mucilaginosa culture CBS: 11025, partial sequen ternal transcribed spacer 1, 5.85 ribosomal RNA gene, and internal spacer 2
1Rhodotorula mucilaginosa culture CBS: 12021, partial sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene, and internal spacer 2
s Rhodotorula mucilaginosa culture CBS: 2386, partial sequence; mternal transcribed spacer 1, 5.88 ribosomal RNA gene, and internal spacer 2
s Rhodotorula mucilaginosa culture CBS: 11097, partial sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene, and internal spacer 2
WRhodotorula mucilaginosa strain ATCC74284, partial sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene, and mtemal spacer 2
1 Rhodotorula mucilaginosa stram ATCC 74283 small subunit ribosomal RNA gene, partial sequence; mternal transcr%bad spacer 1

1 Rhodotorula mucilaginosa isolate 81 188 ribosomal RNA gene, partial sequence; internal transcribed spacer 1. and 5.88 n'bnsumal RNA gene

\Rhiodotorula nucilaginosa strain PMMOS-17161. 185 ribosomal RIVA gene, partial sequence; internal transcribed spacer 1

1 Rhodotorula mucilaginosa isolate 1A32,188 ribosomal RNA gene, partial sequence; infernal transcribed spacer 1

\Rhodotorula mucilaginosa isolate AM25.185 ribosomal RNA gene, partial sequence; internal transcribed spacer 1

1Rhodotorula mucilaginosa isolate FICUS 108, internal transcribed spacer 1. 5.885 ribosomal RNA gene, and internal spacer 2

‘Rhodotorula mucilaginosa strain DMe 144854 small subunit ribosomal RNA gene, partial sequence; iternal tfanscn%ed spacer 1

—aRhadara} wla mucilaginosa culture KDLYDL10. 188 ribosomal RNA partial sequence; internal transcribed spacer 1
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4 ——— . Rhodotorula mucilaginosa strain AUMC7795, 188 ribosomal RNA partial sequence; internal transcribed spacer 1
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2. Pichia anomala

3. Fontes

4. Yarrowia lipolytica

5. Almeida

6. Camargo

7. Meyerosyma guilliermondii
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1. Dipodascus australiensis
2. Metschnikowia koreensis
3. C. orthopsilosis

4. Cryptococcus luteolus

5. Hannaela sinensis

6. Das
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