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Standard Operating Procedure (SOP)
Title: Lipid Extraction from Plasma or Serum Using the Modified Alshehry Method
Version: 1.1
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Applicable Instrumentation: LC-MS lipidomics

1. Purpose
This SOP outlines the procedure for extracting lipids from human or animal plasma using a single-phase butanol–methanol method as described by Alshehry et al. (2015). This protocol is optimized for LC-MS–based lipidomics applications and ensures compatibility with downstream quantitation and profiling workflows.

2. Safety Considerations
Always wear a lab coat, gloves, and eye protection.
Perform all steps involving volatile organic solvents in a certified chemical fume hood.
Dispose of waste solvents in accordance with institutional safety protocols.

3. Materials and Reagents
	Item
	Details

	Human or animal plasma
	Preferably EDTA plasma; stored at –80°C

	Methanol (LC-MS grade)
	Store tightly sealed at RT

	Butanol (LC-MS grade)
	Store tightly sealed at RT

	Milli-Q water
	For dilution

	Internal standard mixture (ISTD)
	Custom or commercial lipid ISTD cocktail

	Glass centrifuge tubes with Teflon caps
	15 mL

	Microcentrifuge tubes
	1.5 or 2.0 mL

	Vortex mixer
	

	Benchtop centrifuge
	Capable of 13,000 × g

	Nitrogen evaporator or vacuum concentrator
	With appropriate solvent trap

	LC-MS vials
	Amber recommended



4. Sample Requirements
· Standard input: 10 µL plasma. Other volumes (5–50 µL) may be used with proportional solvent scaling. Record the total volume prior to extraction

5. Reagent Preparation

5.1 Extraction Solvent with Internal Standards

1:1 Butanol : Methanol (v/v)

• Mix equal volumes of butanol and methanol in a glass container.
• Store at RT in a tightly sealed glass bottle until internal standards are added. 
Optional: Spike internal standards into the 1:1 butanol:methanol solvent or add separately during sample prep.

	Standard
	Avanti PN
	pmol/sample

	C16 Ceramide-d7 (d18:1-d7/16:0)
	860676P-1mg
	367.0

	C18 Ceramide-d7 (d18:1-d7/18:0)
	860677P-1mg
	349.0

	C24 Ceramide-d7 (d18:1-d7/24:0)
	860678P-1mg
	304.3

	C24:1 Ceramide-d7 (d18:1-d7/24:1)
	860679P-1mg
	305.3

	C18:1 Dihydroceramide
	860624P-5mg
	44.2

	C8 Dihydroceramide
	860626-5mg
	77.9

	N-12:0-1-deoxysphinganine
	860481-1mg
	35.6

	C17 Glucosylceramide
	860569P-5mg
	280.1

	Sphinganine-1-phosphate-d7
	860694P-1mg
	34.3

	Sphingosine-1-phosphate-d7
	860659P-1mg
	34.5

	Sphingosine-d7
	860657P-1mg
	32.6

	16:0-d31 SM
	868584
	681.0

	PC(15:0-18:1(d7))
	791637C-1mg
	663.9

	DG(15:0-18:1(d7))
	791647C-1mg
	850.4

	TG(15:0-18:1(d7)-15:0)
	791648C-1mg
	615.5


· Store prepared solvent at −20 °C. Allow to equilibrate fully to room temperature and vortex before use.
· This internal standard panel is optimized for sphingolipid and glycerolipid quantitation and may be adjusted based on analytical scope. For broad untargeted lipidomics applications, a comprehensive mixture such as Avanti SPLASH® LIPIDOMIX® (Avanti Polar Lipids, Cat. No. 330707) is recommended. A typical starting amount is 5 µL of SPLASH per 20 µL plasma (0.25× sample volume), scaled proportionally to sample input. Consult lipidomics core for standard specifics.

6. Sample Preparation Procedure
6.1. Thawing
1. Remove plasma samples from –80°C freezer and thaw on ice.
2. Vortex briefly to ensure homogeneity.
6.2. Lipid Extraction
1. Label tubes appropriately.
2. Aliquot 10 µL of plasma into a 1.5 mL microcentrifuge tube.
3. Add 100 µL of 1:1 butanol : methanol containing internal standards.
4. Vortex for 10 - 30 seconds.
5. Sonicate the samples in a water bath sonicator at 20 °C for 60 minutes. Ensure tubes are fully immersed and securely capped.
6. Centrifuge at 13,000 × g for 10 minutes at 4 °C. This is a single-phase extraction; no water addition or phase separation step is required. Extracts may be injected directly or dried and reconstituted depending on analytical workflow.
7. Carefully transfer the supernatant (~100 µL) while avoiding the precipitated protein pellet into a clean LC-MS vial or microcentrifuge tube.
6.3. Storage
· Store extracts at −80 °C for long-term storage. Short-term storage at −20 °C is acceptable; avoid repeated freeze–thaw cycles.
7. Notes
· The 1:10 (v/v) ratio of plasma to solvent is critical for reproducibility.
· A shorter incubation is acceptable, e.g. a 15 minute sonication has been shown to provide same coverage as 60 minute sonication.
· For larger volumes of plasma, scale proportionally and confirm extraction efficiency.
· Glassware should be solvent-rinsed and dried prior to use.
· Include blank and QC samples in every extraction batch.

8. Quality Control
· Include at least one pooled plasma QC per batch.
· Analyze a method blank (solvent only) alongside experimental samples.
· Monitor ISTD recovery and retention times throughout LC-MS analysis.

9. Troubleshooting
	Issue
	Possible Cause
	Solution

	Low recovery of lipids
	Incomplete mixing or extraction
	Verify vortex and incubation steps

	Poor reproducibility
	Solvent evaporation or pipetting errors
	Use tight caps; calibrate pipettes

	ISTD signal variation
	Inconsistent spiking
	Pre-mix ISTDs in extraction solvent



10. Documentation
· Record sample ID, date, volume used, internal standard batch, and operator initials in the extraction log.
· Log deviations from SOP and corrective actions taken.
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