
Data shown are the percent of each molecular species in its class, with only the 5 most abundant lipid 
molecular species represented for clarity.

Distribution of lipid molecular species by measured abundance in reference (left) or NIST SRM 1950 
(right) plasmas by class (number of molecular species).

KEY FINDING A preparation of human plasma has been characterized as a reference material for lipid identification and quantitation using LC-MS.
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·  Lipids are key molecules in maintaining cellular membranes, in energy storage, cellular signaling, and many other biological processes.
·  Mass spectrometry has become the gold standard for analyzing lipids and understanding their roles in health and disease.
·  Well-characterized reference materials increase confidence in lipid quantitative data by validating the analytical methods employed.
·  The objective of this study is to characterize a preparation of human plasma as a reference for the analysis of a wide variety of lipids, using both targeted and untargeted LC-MS-based
   methods which are validated by comparison with the NIST SRM 1950 Metabolites in Human Plasma material.
(The authors declare no competing financial interest.)

INTRODUCTION

·  The targeted and untargeted quantitation methods used in this study produce robust lipid
   analytical data, as validated by the reasonable agreement with published reference values.
·  The commercially-available reference plasma encompasses a broad spectrum of lipid
   molecular species and can serve as a valuable resource for validating lipid analysis methods.
·  The reference plasma preparation contains surprisingly high amounts of several fatty acids,
   especially oxidized fatty acids. The reason for this is currently unknown but may be related
   to plasma collection or handling.
·  Additional characterization of this reference plasma preparation is ongoing to increase the
   coverage of quantified lipids and to evaluate the stability of analytes, which will increase the
   usefulness of this material as a reference control.

CONCLUSIONS

WORKFLOW

OXYLIPIN RESULTS BILE ACID RESULTS
Measured oxylipin levels in NIST SRM 1950 plasma are similar to published values Measured bile acid levels in NIST SRM 1950 plasma are similar to published values

Concentrations of bile acids
in reference plasma

Comparison of bile acid levels
in NIST SRM 1950 vs. reference plasma

Concentrations of oxylipins
in reference plasma

Distribution of oxylipins (% of total)
in NIST SRM 1950 vs. reference plasma

Oxylipin Concentration (ng/ml) SD (n=15)

TXB2 3.32 0.17

PGF2α 1.00 0.10

PGD2 0.41 0.04

PGA2 24.49 0.97

PGJ2 3.17 0.23

12-HHTrE 1.03 0.08

5-OxoETE 132.4 6.19

5-HETE 2739 101

12-HETE 1478 105

15-HETE 1126 59.6

20-HETE 0.71 0.13

5,6-DiHETrE 2.44 0.09

8,9-DiHETrE 2.88 0.10

11,12-DiHETrE 1.01 0.05

14,15-DiHETrE 2.12 0.11

9-HODE 2743 139

13-HODE 3213 118

17-HDHE 520.1 31.56

18-HEPE 22.46 1.07

15-OxoETE 652.4 38.7

12,13-DiHOME 107.1 3.24

9,10-DiHOME 137.9 4.36

8-iso PGF2α 2.50 0.46

Bile Acid (Abbrv.) Concentration (ng/ml) SD (n=15)

Cholic acid (CA) 108.6 7.6

Chenodeoxycholic
acid (CDCA) 235.2 15.2

Deoxycholic acid (DCA) 189.7 7.8

Glycocholic acid (GCA) 28.3 1.4

Glycochenodeoxycholic 
acid (GCDCA) 173.3 7.5

Glycodeoxycholic
acid (GDCA) 58.1 4.5

Glycohyodeoxycholic 
acid (GHDCA) BLLoQ -

Glycolithocholic
acid (GLCA) BLLoQ -

Glycoursodeoxycholic 
acid (GUDCA) 14.8 1.5

Hyodeoxycholic
acid (HDCA) 40.7 5.3

Lithocholic acid (LCA) BLLoQ -

Taurocholic acid (TCA) BLLoQ -

Taurochenodeoxycholic
acid (TCDCA) BLLoQ -

Taurodeoxycholic
acid (TDCA) BLLoQ -

Taurohyodeoxycholic 
acid (THDCA) BLLoQ -

Taurolithocholic
acid (TLCA)  BLLoQ -

Tauroursodeoxycholic 
acid (TUDCA)  BLLoQ -

Ursodeoxycholic
acid (UDCA) 17.6 1.8

Bile Acid Reference Plasma NIST SRM 1950
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UNTARGETED LIPIDOMICS RESULTS
Precision of lipid quantitation by untargeted lipidomics analysis in plasma

Lipid levels measured in NIST SRM 1950 plasma using untargeted analysis are similar 
to published values

Reference plasma contains a diverse range of lipid molecular species, comparable to 
NIST SRM plasma, but it contains abundant unoxidized and oxidized free fatty acids

Category Class (Abbreviation)
Number of
Molecular Species

Average CV % (n=12)

NIST SRM 1950 Ref. Plasma

Fatty Acyls
Fatty acids (FA) 47 24.2 17.3

Fatty acyl carnitines (CAR) 7 10.7 25.0

Glycerolipids
Diacylglycerols (DG) 22 10.8 5.9

Triacylglycerols (TG) 25 21.4 7.0

Glycerophospholipids

Glycerophosphocholines (PC) 82 6.6 6.2

Glycerophosphoethanolamines (PE) 34 7.9 12.0

Glycerophosphoglycerols (PG) 2 n/a 9.5

Glycerophosphoinositols (PI) 15 8.1 12.6

Sphingolipids

Ceramides (Cer) 12 19.0 7.4

Sphingomyelins (SM) 31 5.6 5.9

Neutral glycosphingolipids (HexCer) 9 9.9 6.9

Gangliosides 4 7.7 8.9

Sulfatides (SHexCer) 4 9.3 9.4

Sterol lipids
Free sterols 3 14.7 15.6

Steryl esters (CE) 19 44.0 14.7

Prenol lipids Ubiquinones 1 26.3 14.4

Total 317 - -

Average - 15.1 11.2
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A Comprehensive List of Quantified Lipid Molecular 
Species in Reference Plasma is Available Online
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s·  NIST SRM 1950 plasma

·  Reference plasma

·  Quality control
·  Traceability
·  Method development
·  Method validation

Internal standard
mixtures added

https://www.caymanchem.com/literature/characterization-of-human-plasma-reference-material-for-LC-MS-lipid-analysis

