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GC-MS
[bookmark: _Hlk152266756]The gradient temperature program was set as: initial temperature of 50℃ for 2 min, from 50℃ to 150℃ at a rate of 20 ℃/minute, from 150 ℃ to 180 ℃ at a rate of 10 ℃/minute for 12 min, from 180 ℃ to 215 ℃ at a rate of 5 ℃/minute for 8 min, from 215 ℃ to 300 ℃ at a rate of 10 ℃/minute for 2 min, and final temperature maintained for 47.5 min. The carrier gas Helium flow rate was kept at 1 mL/min and the inlet temperature of 270 ℃. The source, the transfer line and the quadrupole temperatures were set at 270 ℃ and 150 ℃, respectively. The mass spectrometer operated at 70 eV and the mass scan ranges were 30-550 u in the full scan mode, with a cycle time of 0.2 s. Solvent delay time 4.00 min, wash the needle three times before injection and inject 1 μL, with a shunt 25:1.
[bookmark: OLE_LINK105]
[bookmark: _Hlk137025916][bookmark: _Hlk137025870]Table S1 Results of GC-MS for carbon atoms numbers of a fatty acid corresponding to the fatty acid methyl ester.
	Carbon atoms numbers of a fatty acid corresponding to the fatty acid methyl ester
	Fatty acid methyl ester
	Molecular formula

	C6
	Pentanoicacid,4-methyl-,methylester
	C7H14O2

	
	Hexanoicacid,methylester
	C7H14O2

	C7
	Cyclohexanecarboxylicacid,methylester
	C8H14O2

	
	Heptanoicacid,methylester
	C8H16O2

	C8
	Octanoicacid,methylester
	C9H18O2

	C9
	Nonanoicacid,methylester
	C10H20O2

	
	Methyl6-methyloctanoate
	C10H20O2

	C10
	4-Decenoicacid,methylester
	C11H20O2

	
	Methyl8-methyl-nonanoate
	C11H22O2

	
	Decanoicacid,methylester
	C11H22O2

	C12
	cis-5-Dodecenoicacid,methylester
	C13H24O2

	
	Dodecanoicacid,methylester
	C13H26O2

	C14
	MethylZ-11-tetradecenoate
	C15H28O2

	
	Methylmyristoleate
	C15H28O2

	
	Tridecanoicacid,12-methyl-,methylester
	C15H30O2

	
	Methyltetradecanoate
	C15H30O2

	C15
	Methyl(Z)-10-pentadecenoate
	C16H30O2

	
	Pentadecanoicacid,methylester
	C16H32O2

	
	Methyl9-methyltetradecanoate
	C16H32O2

	
	Methyl13-methyltetradecanoate
	C16H32O2

	
	13-Methyltetradecanoicacidmethylester
	C16H32O2

	C16
	9,12-Hexadecadienoicacid,methylester
	C17H30O2

	
	Methylhexadec-9-enoate
	C17H32O2

	
	Methyl11-hexadecenoate
	C17H32O2

	
	cis-9-Hexadecenoicacidmethylester
	C17H32O2

	
	9-Hexadecenoicacid,methylester,(Z)-
	C17H32O2

	
	7-Hexadecenoicacid,methylester,(Z)-
	C17H32O2

	
	11-Hexadecenoicacid,methylester
	C17H32O2

	
	Tridecanoicacid,4,8,12-trimethyl-,methylester
	C17H34O2

	
	Tetradecanoicacid,10,13-dimethyl-,methylester
	C17H34O2

	
	Pentadecanoicacid,14-methyl-,methylester
	C17H34O2

	
	Hexadecanoicacid,methylester
	C17H34O2

	C17
	Methyl8-heptadecenoate
	C18H34O2

	
	cis-10-Heptadecenoicacid,methylester
	C18H34O2

	
	6-Hexadecenoicacid,7-methyl,methylester(Z)
	C18H34O2

	
	Hexadecanoicacid,15-methyl-,methylester
	C18H36O2

	
	Hexadecanoicacid,14-methyl-,methylester
	C18H36O2

	
	Heptadecanoicacid,methylester
	C18H36O2

	C18
	Methyloctadeca-9-yn-11-trans-enoate
	C19H32O2

	
	Methyl9.cis.,11.trans.t,13.trans.-octadecatrienoate
	C19H32O2

	
	Methyl6-cis,9-cis,11-trans-octadecatrienoate
	C19H32O2

	
	Methyl5,9,12-octadecatrienoate
	C19H32O2

	
	Methyl.gamma.-linolenate
	C19H32O2

	
	9,12,15-Octadecatrienoicacid,methylester,(Z,Z,Z)-
	C19H32O2

	
	6,9,12-Octadecatrienoicacid,methylester
	C19H32O2

	
	Methyl9-cis,11-trans-octadecadienoate
	C19H34O2

	
	Methyl7,12-octadecadienoate
	C19H34O2

	
	Methyl6,11-octadecadienoate
	C19H34O2

	
	Methyl5,9-octadecadienoate
	C19H34O2

	
	Methyl5,12-octadecadienoate
	C19H34O2

	
	Methyl2-octylcyclopropene-1-heptanoate
	C19H34O2

	
	Methyl10-trans,12-cis-octadecadienoate
	C19H34O2

	
	9-Octadecynoicacid,methylester
	C19H34O2

	
	9,15-Octadecadienoicacid,methylester,(Z,Z)-
	C19H34O2

	
	9,12-Octadecadienoicacid(Z,Z)-,methylester
	C19H34O2

	
	9,11-Octadecadienoicacid,methylester,(E,E)-
	C19H34O2

	
	8,11-Octadecadienoicacid,methylester
	C19H34O2

	
	7,10-Octadecadienoicacid,methylester
	C19H34O2

	
	12,15-Octadecadienoicacid,methylester
	C19H34O2

	
	11,14-Octadecadienoicacid,methylester
	C19H34O2

	
	Methyl15-hydroxy-9,12-octadecadienoate
	C19H34O3

	
	trans-13-Octadecenoicacid,methylester
	C19H36O2

	
	cis-13-Octadecenoicacid,methylester
	C19H36O2

	
	9-Octadecenoicacid,methylester,(E)-
	C19H36O2

	
	9-Octadecenoicacid(Z)-,methylester
	C19H36O2

	
	13-Octadecenoicacid,methylester
	C19H36O2

	
	12-Octadecenoicacid,methylester
	C19H36O2

	
	11-Octadecenoicacid,methylester
	C19H36O2

	
	Methylstearate
	C19H38O2

	C19
	Methyl2-octylcyclopropene-1-octanoate
	C20H36O2

	
	Cyclopropaneoctanoicacid,2-octyl-,methylester,trans-ester,trans-
	C20H38O2

	
	Cyclopropaneoctanoicacid,2-octyl-,methylester,trans-
	C20H38O2

	
	Cyclopropaneoctanoicacid,2-octyl-,methylester,cis-
	C20H38O2

	
	cis-10-Nonadecenoicacid,methylester
	C20H38O2

	
	10-Nonadecenoicacid,methylester
	C20H38O2

	
	Octadecanoicacid,16-methyl-,methylester
	C20H40O2

	
	Octadecanoicacid,10-methyl-,methylester
	C20H40O2

	
	Nonadecanoicacid,methylester
	C20H40O2

	C20
	Methyleicosa-5,8,11,14,17-pentaenoate
	C21H32O2

	
	5,8,11,14,17-Eicosapentaenoicacid,methylester,(all-Z)-
	C21H32O2

	
	5,8,11,14-Eicosatetraenoicacid,methylester,(all-Z)-
	C21H34O2

	
	Methyl7,11,14-eicosatrienoate
	C21H36O2

	
	8,11,14-Eicosatrienoicacid,methylester,(Z,Z,Z)-
	C21H36O2

	
	7,10,13-Eicosatrienoicacid,methylester
	C21H36O2

	
	Cyclopropaneoctanoicacid,2-[(2-pentylcyclopropyl)methyl]-,methylester
	C21H38O2

	
	cis-11,14-Eicosadienoicacid,methylester
	C21H38O2

	
	8,11-Eicosadienoicacid,methylester
	C21H38O2

	
	11,13-Eicosadienoicacid,methylester
	C21H38O2

	
	Methyl3,7,11,15-tetramethylhexadec-2-enoate
	C21H40O2

	
	cis-Methyl11-eicosenoate
	C21H40O2

	
	cis-13-Eicosenoicacid,methylester
	C21H40O2

	
	Methyl18-methylnonadecanoate
	C21H42O2

	
	Eicosanoicacid,methylester
	C21H42O2

	C21
	Heneicosanoicacid,methylester
	C22H44O2

	C22
	4,7,10,13,16,19-Docosahexaenoicacid,methylester,(all-Z)-
	C23H34O2

	
	DocosapentaenoicAcidmethylester
	C23H36O2

	
	Hexadecanoicacid,phenylmethylester
	C23H38O2

	
	cis-7,10,13,16-Docosatetraenoicacid,methylester
	C23H38O2

	
	cis-4,10,13,16-DocosatetraenoicAcidmethylester
	C23H38O2

	
	Methyl11-docosenoate
	C23H44O2

	
	13-Docosenoicacid,methylester,(Z)-
	C23H44O2

	
	13-Docosenoicacid,methylester
	C23H44O2

	
	Methyl20-methyl-heneicosanoate
	C23H46O2

	
	Docosanoicacid,methylester
	C23H46O2

	C23
	Tricosanoicacid,methylester
	C24H48O2

	C24
	15-Tetracosenoicacid,methylester,(Z)-
	C25H48O2

	
	15-Tetracosenoicacid,methylester
	C25H48O2

	
	Tetracosanoicacid,methylester
	C25H50O2

	
	Methyl2-hydroxy-tetracosanoate
	C25H50O3

	C25
	Pentacosanoicacid,methylester
	C26H52O2

	C26
	Hexacosanoicacid,methylester
	C27H54O2



Table S2 Results of GC-MS for sterols.
	Chemical substances
	Molecular formula

	Cholest-4-en-3-one
	C27H44O

	Cholesta-4,6-dien-3-ol,(3.beta.)-
	C27H44O

	Cholesterol
	C27H46O

	Cholest-5-en-3-ol,(3.alpha.)-
	C27H46O

	Cholestane,3,4-epoxy-,(3.alpha.,4.alpha.,5.alpha.)-
	C27H46O

	Cholest-8(14)-en-3-ol,(3.beta.,5.alpha.)-
	C27H46O

	Lathosterol
	C27H46O

	Cholestan-3-ol,(3.alpha.,5.beta.)-
	C27H48O

	Campesterol
	C28H48O

	Cholest-5-en-7-one,3-(acetyloxy)-,(3.beta.)-
	C29H46O3

	Cholesterol,7-oxo-,isovalerate
	C32H52O3

	Cholesterol,7-oxo-,2-ethylbutyrate
	C33H54O3






13C NMR
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK82][bookmark: _Hlk137026928]13C NMR spectra were characterized by the presence of many signals in the area of paraffinic carbon in alkyl chains (0-50 ppm, alkyl-C), aliphatic carbon substituted by oxygen and nitrogen and including the methoxyl groups of aromatic ethers (50-110 ppm, O-alkyl/N-alkyl-C), double bonded or aromatic carbon (110-160 ppm, aromatic-C) and carboxylic carbon in ester or amide (160-200 ppm, carboxylic-C) (El Hajjouji et al., 2008).
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Table S3 Abundance of C groups in 13C-NMR spectrum of extracted lipids at different periods %. 
	Group
	0-50 ppm
alkyl-C
	50-110 ppm
O-alkyl/N-alkyl-C
	110-160 ppm
aromatic-C
	160-200 ppm
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Carboxylic-C

	CK 1/BR 1
	71.91
	20.49
	5.12
	2.48

	BR 5
	52.61
	42.04
	5.35
	−

	BR 13
	50.63
	44.36
	4.98
	0.03

	BR 17
	60.80
	32.92
	5.56
	0.67

	[bookmark: _Hlk136088154]CK 17
	51.71
	44.34
	3.69
	0.26



[image: ]
Fig. S1 Variation of 13C NMR spectra and abundance values of various C-containing groups of lipids at different stages for CK and BR. CK: No BSFL incubation; BR: BSFL bioconversion. The chemical shift regions were assigned as follows: 0-50 ppm (alkyl-C), 50-110 ppm (O-alkyl/N-alkyl-C), 110-160 ppm (aromatic-C), and 160-200 ppm (carboxylic-C).
Bacterial community structure
[image: ]
Fig. S2 The Anosim analysis (based on weight-unifrac) of different species in bacterial community in CK, BR and LG. 



Reference:
El Hajjouji, H., Merlina, G., Pinelli, E., Winterton, P., Revel, J.C., Hafidi, M. 2008. 13C NMR study of the effect of aerobic treatment of olive mill wastewater (OMW) on its lipid-free content. Journal of hazardous materials, 154(1-3), 927-932.
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