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Synthesis and application of biosurfactants

HAN Xinxin, LI Menggi, ZHANG Peiyu”, CUI Jiwei"
(Key Laboratory of Collid and Interface Chemistry, Ministry of Education, Shandong University,, Jinan 250100, Shandong, China)

Abstract. In the intersection of chemistry and biotechnology, biosurfactants have emerged as key candidates to replace traditional
chemical surfactants due to their inherent advantages, including biodegradability, low toxicity and environmental friendliness.
Derived from microorganisms, plants, and animals, these natural molecules possess unique structural characteristics that confer
superior physicochemical properties. This paper systematically reviews the classification of biosurfactants and focuses on a
comparative analysis of their manufacturing processes. Furthermore, integrating recent research advances, it discusses the application
prospects of biosurfactants in fields such as petroleum extraction, food and medicine, and environmental remediation. The insights
presented herein aims to provide a theoretical foundation for advancing biosurfactant technology innovation.
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Table 1 Classification of biosurfactants and their microbial origins
25 A R T P 5 AR IR
FES T il 43 ) B4 M0 B ( Pseudomonas aeruginosa )P, B9 {0 vE B IR 5 B
( rh:m%nolipinds) ( Burkholderia mallei) Wr , KAEWINE (T aquaticus) ", 21 46 7 A7 #4 7
( Meiothermus rubber) "
S 41 3R B ( Rhodococcus erythropolis ) (891 , 1 BE Y K ®# ( Arthrobacter
LRVHE AR

(trehalose lipids)
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('sophorose lipids)

paraffineus) "™ R [CH ( Nocardia) '™ | 43 BAF 1 ( Mycobacterium) ™, X%,
B [ T# ( Gordonia sp.) ™

i g 5 22 B +F ( Candida lipolitica) """ | 147 T % 22 BE 1% ( Torulopsis
bombicola) """ | & 42 B B} ( Starmerella bombicola ) """ | % 42 W B
( Candida bombicola) '

B B) J& ( Pseudozyma) '™ | R 22 B B} )& ( Candida sp.) "™, {% 2% B £}
JCM 11752" ( Pseudozyma parantarctica JCM 117527 Y151 {5 24 ®% &)

2y S s i
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R B R g 7
524 ) i Ty [13]
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Fig.1 Chemical structure of common low-molecular-weight bioactive agents: (a) monosaccharide and di-rhamnolipid;
(b) surfactin; (c¢) iturin
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Fig.2 Chemical structure of emulsan
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Fig.3 Rhamnolipid amidation reduces biosurfactant adsorption loss and improves the oil-washing efficiency
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