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	About the Measure 

	Domain
	Nutrition and Dietary Supplements

	Measure
	Plasma Fatty Acid

	Definition
	A bioassay of plasma and erythrocyte membrane fatty acid.


	About the Protocol

	Description of Protocol
	The analytical method for fatty acid detection and quantitation is based on gas chromatography. In this method, Omega-3 and Omega-6 fatty acids are extracted from erythrocyte membranes and plasma using chloroform and methanol and quantitated using gas chromatography.

	Protocol text
	1. Specimen Collection, Storage, and Handling Procedures; Criteria for Specimen Rejection
a. Analysis is performed on plasma and erythrocytes collected following overnight fast
i. RBC membrane fatty acids may be determined in whole blood collected with EDTA or Na citrate as anticoagulant.  If not assayed within 24 hours, the blood should be frozen at -70°C.  The blood is stable indefinitely.  A minimum sample size of 1.0 mL of whole blood is preferred.  Alternatively, the whole blood may be centrifuged and the packed cells frozen at -70°C.  Frozen packed cells are also stable indefinitely.  A minimum sample size of 0.5 mL of packed cells is preferred.  Blood may be obtained from fasting or nonfasting individuals.
ii. Plasma phospholipid fatty acids Plasma phospholipid fatty acids may be determined in plasma obtained from whole blood collected with EDTA or Na citrate as anticoagulant.  The blood should be centrifuged within 30 minutes of collection at room temperature at about 2500 rpm for 15 minutes.  Using a plastic transfer pipette, remove the plasma from the cells and aliquot the plasma into vials.  A 500 uL plasma aliquot is used for determination of plasma fatty acids.  This aliquot should be frozen at –70°C and is stable indefinitely.  Blood may be obtained from fasting or nonfasting individuals.
b. Analysis should be performed within one week of collection
c. An internal standard such as diheneicosanoyl- or diheptadecanoyl- phosphatidylcholine should be used to monitor extraction efficiencies.  Samples should be rejected if extraction efficiencies are less than 60%
2. Procedure Overview:
a. A gas chromatography instrument and gas and thin-layer chromatography expertise is required.

b. Erythrocyte membrane fatty acids are extracted from pelleted erythrocytes with chloroform: methanol and evaporated to dryness.
c. Plasma fatty acids are extracted with chloroform:methanol and phospholipids are harvested following thin-layer chromatography.

d. For both erythrocyte membrane and plasma fatty acids, methyl esters are generated by incubating in boron trifluoride and extracting with heptanes.

e. Detection and quantitation are performed using gas chromatography.

f. Fatty acid methyl esters from 12:0 through 24:1n9 can be detected using a 50min gradient from 190oC to 240oC
3. Detection ranges:
a. Quantitation of each individual fatty acid is expressed as a percentage of the total.
b. Average baseline % for total omega -3 fatty acids (DHA +EPA+DPA)
i. Erythrocyte membranes: ~6.2%
ii. Plasma: ~5.2%
c. Average baseline % for total omega -6 fatty acids (LA + AA)
i. Erythrocyte membranes: ~29%
ii. Plasma: ~36%

	Participant
	All ages

	Source
	Cao J, Schwichtenberg KA, Hanson NQ, Tsai MY. Incorporation and clearance of omega-3 fatty acids in erythrocyte membranes and plasma phospholipids. Clin Chem.2006 Dec; 52(12):2265-72.

	Language of Source
	English

	Personnel and Training Required
	Gas and thin-layer chromatography expertise is required to perform the analysis.

	Equipment Needs
	A gas chromatography instrument

	Protocol Type
	Bioassay

	General References
	None

	Process and Review
	The Expert Review Panel #1 reviewed the measures in the Anthropometrics, Diabetes, Physical Activity and Physical Fitness, and Nutrition and Dietary Supplements domains. 

Guidance from the ERP includes:

·   No significant changes to measure
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