MESA Ancillary Study A195 Fatty Acid Data Set Guide


Fatty Acid Analysis
Fatty Acid analysis was performed on plasma, that had been stored at -70 degrees C, using the method previously described by Cao et al (Clin Chem, ). For the extraction of phospholipid fatty acids, plasma was diluted in saline and lipids were extracted from with a mixture of chloroform:methanol, and cholesterol, triglycerides and phospholipid subclasses were separated on a silica thin-layer chromatography plate in a solvent mixture of petroleum ether, diethyl ether, and glacial acetic acid. The band of phospholipids is harvested for the formation of methyl esters. Fatty acid methyl esters are prepared with 14% boron trifluoride in methanol, incubated at 80ºC for 90 minutes, and extracted with petroleum ether. The final product is dissolved in heptane and injected onto a capillary Varian CP7420 100-m column with a Hewlett Packard 5890 gas chromatograph (GC) equipped with a HP6890A autosampler. The GC is configured for a single capillary column with a flame ionization detector and interfaced with HP chemstation software. Separation of individual fatty acids was obtained over an 80-minute run. Fatty acids are expressed as a percent of total fatty acids. The following CVs were obtained on 20 blind duplicates: linoleic acid (LA) = 2.6%; ALA= 2.4%; arachidonic acid (AA) = 2.4%; EPA= 3.3%; docosapentaenoic acid (DPA) = 2.9%, DHA= 2.7%, 16:1n7c=8.5%, and 18:1n7c= 4.6%











Standard Nomenclature for Fatty Acids
The number before the colon indicates the number of carbon atoms in the fatty acid molecule, and the number after the colon indicates the number of double bonds. The third number or the number following the "n" or omega indicates the location of the double bond counting from the methyl group. The letters c and t are used to indicate where the double bonds are in cis or trans configurations. Cis means the two hydrogen atoms are on the same side of the double bond, trans means the two hydrogen atoms are on opposite sides of the double bond. Fatty acids are called saturated if there is no double bond present; monounsaturated if there is one double bond present; and polyunsaturated if there are multiple double bonds present.









Additional Information
Systemic and Common names are given based on the current literature.
Dataset Variables

	Data Set name :
	MESAe1a195_FattyAcid_20161216

	Principal Investigator :
	Mike Tsai

	Contact Information :
	tsaix001@tc.umn.edu


	Order
	Variable
	Variable Description
	Value Labels

	1
	idno
	MESA Participant ID
	

	2
	ap_14_0_1
	Area % 14:0 Saturated Tetradecanoic Myristic Acid
	

	3
	ap_15_0_1
	Area % 15:0 Saturated Pentadecanoic Pentadecanoic Acid
	

	4
	ap_16_0_1
	Area % 16:0 Saturated Hexadecanoic Palmitic Acid
	

	5
	ap_16_1n7t_1
	Area % 16:1n7t Unsaturated Mono Hexadecenoic Trans-Palmitoleic Acid
	

	6
	ap_16_1n7t_na1
	NA: Area % 16:1n7t Unsaturated Mono Hexadecenoic Trans-Palmitoleic Acid
	1: Not Available

	7
	ap_16_1n7c_1
	Area % 16:1n7c Unsaturated Mono Hexadecenoic Cis-Palmitoleic Acid
	

	8
	ap_17_0_1
	Area % 17:0 Saturated Heptadecanoic Margaric Acid
	

	9
	ap_17_0_na1
	NA: Area % 17:0 Saturated Heptadecanoic Margaric Acid
	1: Not Available

	10
	ap_18_0_1
	Area % 18:0 Saturated Octadecenoic Stearic Acid
	

	11
	ap_18_1n7_9t_1
	Area % 18:1n7-9t Unsaturated Mono Octadecenoic Oleic Acid
	

	12
	ap_18_1n6t_1
	Area % 18:1n6t Unsaturated Mono Octadecenoic Oleic Acid
	

	13
	ap_18_1n6t_na1
	NA: Area % 18:1n6t Unsaturated Mono Octadecenoic Oleic Acid
	1: Not Available

	14
	ap_18_1n9c_1
	Area % 18:1n9c Unsaturated Mono Octadecenoic Oleic Acid
	

	15
	ap_18_1n7c_1
	Area % 18:1n7c Unsaturated Mono Octadecenoic Oleic Acid
	

	16
	ap_18_1n6c_1
	Area % 18:1n6c Unsaturated Mono Octadecenoic Oleic Acid
	

	17
	ap_18_2n6_tt_1
	Area % 18:2n6 t/t Unsaturated Poly Octadecadienoic Linoleic Acid
	

	18
	ap_18_2n6_ct_1
	Area % 18:2n6 c/t Unsaturated Poly Octadecadienoic Linoleic Acid
	

	19
	ap_18_2n6_tc_1
	Area % 18:2n6 t/c Unsaturated Poly Octadecadienoic Linoleic Acid
	

	20
	ap_18_2n6_cc_1
	Area % 18:2n6 c/c Unsaturated Poly Octadecadienoic Linoleic Acid
	

	21
	ap_18_3n6_1
	Area % 18:3n6 Unsaturated Poly Octadecatrienoic Gama-Linolenic Acid
	

	22
	ap_18_3n3_1
	Area % 18:3n3 Unsaturated Poly Octadecatrienoic Alpha-Linoleinic Acid
	

	23
	ap_20_0_1
	Area % 20:0 Saturated Eicosanoic Arachidic Acid
	

	24
	ap_18_4n3_1
	Area % 18:4n3 Unsaturated Poly
	

	25
	ap_18_4n3_na1
	NA: Area % 18:4n3 Unsaturated Poly
	1: Not Available

	26
	ap_20_1n9_1
	Area % 20:1n9 Unsaturated Mono Eicosenoic Eicosenoic Acid
	

	27
	ap_20_2n6_1
	Area % 20:2n6 Unsaturated Poly Eicosadienoic Docosadienoic Acid
	

	28
	ap_20_3n6_1
	Area % 20:3n6 Unsaturated Poly Eicosatrienoic Dihomo-Gamma-Linolenic Acid
	

	29
	ap_20_4n6_1
	Area % 20:4n6 Unsaturated Poly Eicosatetraenoic Arachidonic Acid
	

	30
	ap_22_0_1
	Area % 22:0 Saturated Docosanoic Behenic Acid
	

	31
	ap_20_5n3_1
	Area % 20:5n3 Unsaturated Poly Eicosapentaenoic Timnodonic Acid
	

	32
	ap_22_4n6_1
	Area % 22:4n6 Unsaturated Poly Docosatetraenoic Adrenic Acid
	

	33
	ap_22_4n6_na1
	NA: Area % 22:4n6 Unsaturated Poly Docosatetraenoic Adrenic Acid
	1: Not Available

	34
	ap_24_0_1
	Area % 24:0 Saturated Tetracosanoic Lignoceric Acid
	

	35
	ap_24_0_na1
	NA: Area % 24:0 Saturated Tetracosanoic Lignoceric Acid
	1: Not Available

	36
	ap_22_5n6_1
	Area % 22:5n6 Unsaturated Poly
	

	37
	ap_22_5n6_na1
	NA: Area % 22:5n6 Unsaturated Poly
	1: Not Available

	38
	ap_24_1n9_1
	Area % 24:1n9 Unsaturated Mono Tetracosenoic Nervonic Acid
	

	39
	ap_22_5n3_1
	Area % 22:5n3 Unsaturated Poly Docosapentaenoic Docosapentaenoic
	

	40
	ap_22_6n3_1
	Area % 22:6n3 Unsaturated Poly Docosahexaenoic Docosahexaenoic
	


 Common Abbreviations
· DPA : docosapentaenoic


· DHA : docosahexaenoic


· EPA : eicosapentaenoic


· DGLA : Dihomo-gamma-linolenic acid


Description of Fatty Acids
	Variable
	Nomenclature
	Saturated/
Unsaturated
	Poly/
Mono
	Cis/
Trans
	Systematic Name
(Acid)
	Common Name
	Description

	ap_14_0_1
	14:0
	Saturated
	
	
	tetradecanoic
	myristic acid
	14 carbon atoms, no double bond

	ap_15_0_1
	15:0
	Saturated
	
	
	pentadecanoic
	pentadecanoic acid
	15 carbon atoms, no double bond

	ap_16_0_1
	16:0
	Saturated
	
	
	hexadecanoic
	palmitic acid
	16 carbon atoms, no double bond

	ap_16_1n7t_1
	16:1n7 trans
	Unsaturated
	Mono
	
	hexadecenoic
	trans-palmitoleic acid
	16 carbon atoms, 1 double bond at the 7th carbon, omega 7 (Unsat w7)

	ap_16_1n7c_1
	16:1n7 cis
	Unsaturated
	Mono
	
	hexadecenoic
	cis-palmitoleic acid
	16 carbon atoms, 1 double bond at the 7th carbon, omega 7 (Unsat w7)

	ap_17_0_1
	17:0
	Saturated
	
	
	heptadecanoic
	margaric acid
	17 carbon atoms, no double bond

	ap_18_0_1
	18:0
	Saturated
	
	
	octadecenoic
	stearic acid
	18 carbon atoms, no double bond

	ap_18_1n7_9t_1
	18:1n7-9 trans
	Unsaturated
	Mono
	Trans
	octadecenoic
	oleic acid
	18 carbon atoms, 1 double bond at the 7th, 8th, or 9th carbon (sum of 18:1n7 trans, 18:1n8 trans, and 18:1n9 trans), mix of omega 7-9 (Unsat w7-9)

	ap_18_1n6t_1
	18:1n6 trans
	Unsaturated
	Mono
	Trans
	octadecenoic
	oleic acid
	18 carbon atoms, 1 double bond at the 6th carbon, omega 6 (Unsat w6)

	ap_18_1n9c_1
	18:1n9 cis
	Unsaturated
	Mono
	Cis
	octadecenoic
	oleic acid
	18 carbon atoms, 1 double bond at the 9th carbon, omega 9 (Unsat w9)

	ap_18_1n7c_1
	18:1n7 cis
	Unsaturated
	Mono
	Cis
	octadecenoic
	oleic acid
	18 carbon atoms, 1 double bond at the 7th carbon, omega 7 (Unsat w7)

	ap_18_1n6c_1
	18:1n6 cis
	Unsaturated
	Mono
	Cis
	octadecenoic
	oleic acid
	18 carbon atoms, 1 double bond at the 6th carbon, omega 6 (Unsat w6)

	ap_18_2n6_tt_1
	18:2n6 t/t
	Unsaturated
	Poly
	trans/trans
	octadecadienoic
	linoleic acid
	18 carbon atoms, 2 double bonds, omega 6 (Unsat w6)

	ap_18_2n6_ct_1
	18:2n6 c/t
	Unsaturated
	Poly
	cis/trans
	octadecadienoic
	linoleic acid
	18 carbon atoms, 2 double bonds, omega 6 (Unsat w6)

	ap_18_2n6_tc_1
	18:2n6 t/c
	Unsaturated
	Poly
	trans/cis
	octadecadienoic
	linoleic acid
	18 carbon atoms, 2 double bonds, omega 6 (Unsat w6)

	ap_18_2n6_cc_1
	18:2n6 c/c
	Unsaturated
	Poly
	cis/cis
	octadecadienoic
	linoleic acid
	18 carbon atoms, 2 double bonds, omega 6 (Unsat w6)

	ap_18_3n6_1
	18:3n6
	Unsaturated
	Poly
	
	octadecatrienoic
	gama-linolenic acid
	18 carbon atoms, 3 double bonds, first one at the 6th carbon, omega 6 (Unsat w6)

	ap_18_3n3_1
	18:3n3
	Unsaturated
	Poly
	
	octadecatrienoic
	alpha-linoleinic acid
	18 carbon atoms, 3 double bonds, first one at the 3rd carbon, omega 3 (Unsat w3)

	ap_20_0_1
	20:0
	Saturated
	
	
	eicosanoic
	arachidic acid
	20 carbon atoms, no double bonds

	ap_18_4n3_1
	18:4n3
	Unsaturated
	Poly
	
	
	
	18 carbon atoms, 4 double bonds, first one at the 3rd carbon, omega 3 (Unsat w3)

	ap_20_1n9_1
	20:1n9
	Unsaturated
	Mono
	
	eicosenoic
	eicosenoic acid
	20 carbon atoms, 1 double bond at the 9th carbon, omega 9 (Unsat w9)

	ap_20_2n6_1
	20:2n6
	Unsaturated
	Poly
	
	eicosadienoic
	Docosadienoic acid
	20 carbon atoms, 2 double bonds, first one at the 6th carbon, omega 6 (Unsat w6)

	ap_20_3n6_1
	20:3n6
	Unsaturated
	Poly
	
	eicosatrienoic
	Dihomo-gamma-linolenic acid
	20 carbon atoms, 3 double bonds, first one at the 6th carbon, omega 6 (Unsat w6)

	ap_20_4n6_1
	20:4n6
	Unsaturated
	Poly
	
	eicosatetraenoic
	arachidonic acid
	20 carbon atoms, 4 double bonds, first one at the 6th carbon, omega 6 (Unsat w6)

	ap_22_0_1
	22:0
	Saturated
	
	
	docosanoic
	behenic acid
	22 carbon atoms, no double bonds

	ap_20_5n3_1
	20:5n3
	Unsaturated
	Poly
	
	eicosapentaenoic
	timnodonic acid
	20 carbon atoms, 5 double bonds, first one at the 3rd carbon, omega 3 (Unsat w3)

	ap_22_4n6_1
	22:4n6
	Unsaturated
	Poly
	
	docosatetraenoic
	adrenic acid
	22 carbon atoms, 4 double bonds, first one at the 6th carbon, omega 6 (Unsat w6)

	ap_24_0_1
	24:0
	Saturated
	
	
	tetracosanoic
	lignoceric acid
	24 carbon atoms, no double bond

	ap_22_5n6_1
	22:5n6
	Unsaturated
	Poly
	
	
	
	22 carbon atoms, 5 double bonds, first one at the 6th carbon, omega 6 (Unsat w6)

	ap_24_1n9_1
	24:1n9
	Unsaturated
	Mono
	
	tetracosenoic
	nervonic acid
	24 carbon atoms, 1 double bond at the 9th carbon, omega 9 (Unsat w9)

	ap_22_5n3_1
	22:5n3
	Unsaturated
	Poly
	
	docosapentaenoic
	docosapentaenoic
	22 carbon atoms, 5 double bonds, first one at the 3rd carbon, omega 3 (Unsat w3)

	ap_22_6n3_1
	22:6n3
	Unsaturated
	Poly
	
	docosahexaenoic
	docosahexaenoic
	22 carbon atoms, 6 double bonds, first one at the 3rd carbon, omega 3 (Unsat w3)
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