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Fig.1 Dynamic curve of the ATCC 22214 sirain fermentation
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Table 1 Comparison of sophorolipid yield by Erlenmeyer flask
/h Mgl
Candida Bombicola ATCC 22214 N 120 45
Wickerhamiella domercgiae Y, N 150 41 12
Candida sp NRRL Y-27208 96 20 13
Candida Stellata NRRL Y-1446 N 96 12 13
Candida Riodocensis NRRL Y-27859 N 96 8 13
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Fig.2 Total ion liquid chromatogram of sophorolipids
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Table 2 Structure and relative abundance of the sophorolipid homologues produced by the ATCC 22214 strain

/min 1% (m/z)
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) 0- - %- 669.35 663.36 485.32
711.36 689.38 321.24
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5. . )
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Fig.3 Mass spectra of the peak with

retention time of 45.46 min
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Fig.5 Surface tension of sophorolipid solutions
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Table 3 Emulsification activities and HLB values of the surfactant solutions
80
/% 98 30 17 10
HLB 9—12 15 22—24 16

( C. bombicola) ATCC 22214
101 g=L~".
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STRUCTURE CHARACTERIZATION AND PHYSI-CHEMICAL
PROPERTIES OF SOPHOROLIPID BIOSURFACTANTS

SONG Dandan'®>  LIANG Shengkang'* WANG Jiangtao'*
(1. College of Chemistry and Chemical Engineering Ocean University of China Qingdao 266100 China;
2. Key Laboratory of Marine Chemistry Theory and Technology Ministry of Education Qingdao 266100 China)

ABSTRACT

The process of sophorolipids biosynthesis by yeast Candida bombicola ATCC 22214 from the mixture of
glucose and oleic acid was evaluated by batch fermentation and fed-batch fermentation in the shake Erlenmeyer
flask. The chemical composition of the sophorolipids mixture was identified by high performance liquid
chromatography ( HPLC) method combined with positive ion electrospray-time of flight-mass spectrometry
( ESI-TOF/MS) . The yield of the biosurfactant reached its maximu of 45 g+L ™" in the middle of the steady
phase of the strain growth (i.e. 120 h) in batch culture and it reached 101 g*L ™" in fed-batch culture. The
biosurfactant mixture contained seven homologues of acetylated lactonic and acid sophorolipids with saturated
and unsaturated CI18 fatty acid moieties. The content of two major components 17— ( 2°-0-8-D-
glucopyranosyl-8-D-glucopyranosyl) -oxy— -octadecenoic acid 4 4"actone6” 6"-diactate and 17-L- (2°-0-
B-D-glucopyranosyl-8-D—glucopyranosyl) -oxy— -octadecanoic acid 4~ 4"Hactone-6" 6"—diactate was 27. 38%
and 21.53%  respectively. The sophorolipid biosurfactant exhibited high surface-activity and good
emulsification capacity and a low critical micelle concentration of 36.5 mg*L~".

Keywords: sophorolipid fermentation high performance liquid chromatography-electrospray ionization—

time of flight-mass spectrometry surface tension emulsification activities.



