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Figure S1. Combined solvent extraction lipid mechanism
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Figure S2 Cell status after extracted with different ratios of binary solvents (microscopic examination of cells after extracted with combined solvents at 0%, 20%, 40%, 60%, 80%, and 100% MTBE content at 48 h and 120 h of fermentation time, respectively)
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Figure S3 survival of the cells after lipid extraction with MTBE/n-hexane binary solvent (0%, 20%, 40%, 60%, 80%, and 100% MTBE content at 24 h, 48 h, 72 h, 96 h, and 120 h of fermentation time)
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Figure S4. Survival of yeast after lipid extraction
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Figure S5. Recovery of circulating fermenting cells (Nl supplementary strategy)



Table S1 Extraction Performance Comparison and Lipid Yield Analysis
	Study
	Extraction Method
	Yield Range
	Process Conditions
	Microorganism Type

	Castejón and Marko, 2022
	Enzyme-based (Saczyme®) with ultrasounds
	25.7% ± 0.5
	50°C for 1 hour, followed by ultrasound-assisted extraction for 30 minutes at 50°C
	Nannochloropsis gaditana

	
	Traditional Folch method
	27.3% ± 0.7
	No mention found
	Nannochloropsis
gaditana

	Castejón, 2022
	Ultrasonic-assisted enzymatic extraction (UAEE) with Saczyme® Yield and ethanol
	25.7% ± 0.5
	No mention found
	Nannochloropsis
gaditana

	
	Traditional Folch
method

	27.3% ± 0.7
	No mention found
	Nannochloropsis
gaditana

	Gorgich et al., 2020

	Various approaches with less toxic solvents
	No mention found
	No mention found
	Nannochloropsis gaditana 
Chlorella zofingiensis,
Phaeodactylum tricornutum,
Arthrospira platensis

	Kruger et al., ”Recovery of Fuel-Precursor Lipids”
	Acid treatment
	>90% recovery
	170°C for 60 min
at 1 wt % H2SO4 and 8 wt % yeast solids
	Lipomyces starkeyi

	
	High-pressure homogenization
	~80% recovery
	No mention found
	Lipomyces starkeyi

	
	Enzymatic treatment
	~70% recovery
	No mention found
	Lipomyces starkeyi

	Prabakaran and Ravindran, 2011

	Various cell disruption methods
	No mention found
	No mention found
	Freshwater microalgae

	Ríos et al., 2013
	One-step lipid extraction- transesterification
	No mention found (same as traditional methods)
	No mention found
	Phaeodactylum tricornutum, 
Nannochloropsis gaditana,
Chaetoceros calcitrans

	
	Bligh and Dyer, Soxhlet extraction with n-hexane
	No mention found
	No mention found
	Phaeodactylum tricornutum, 
Nannochloropsis gaditana, 
Chaetoceros calcitrans

	Señoráns et al., 2020

	Pressurized liquid extraction (PLE), Ultrasound- assisted extraction (UAE), Folch, Bligh and Dyer
	No significant differences reported
	PLE: 100°C and 140°C; UAE: 50°C
for 15-30 min

	Isochrysis galbana

	Vishwakarma et al., 2023
	Enzymatic pretreatment with biocompatible
	53.33% increase in lipid content
	No mention found
	Microalgae (species
not specified)

	
	solvent Conventional extraction
	15.77% increase in lipid content
	No mention found
	Microalgae (species
not specified)
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