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Analysis of Cooking Oils by HPLC-MS 
Overview:
GC-MS has traditionally been the method of choice for the determination of fatty acid composition in oils and biological samples.  Fatty acids in these samples are present in the form of triglycerides.  For analysis by GC-MS, these triglycerides must first be saponified, extracted, and methylated.  The resulting mixture of free methyl esters can then be nicely separated by gas chromatography.  Electron ionization of the methyl esters produces mass spectra that contain a characteristic set of fragments ions and usually a molecular ion.  These spectra can be matched to those contained in a library, making identification of the compounds in the samples straightforward.


Reversed-Phase HPLC utilizes columns packed with a non-polar stationary phase and a polar (water/methanol/acetonitrile/propanol) mobile phase.  The reversed phase stationary phase most often consists of 5 m ID silica particles that have been derivatized with long, saturated straight chain hydrocarbons.  Reversed-phase HPLC has a very wide application range, which is an essential tool in industry.  The most commonly used reversed phase column is packed with a stationary phase consisting of silica beads that have been derivatized by C18 linear, saturated hydrocarbon chains.  In this experiment we will be using C30 column that has proven to provide superior fractionation of compounds that have very similar structures, such as triglycerides.


HPLC-MS has recently proven to be a very effective method for the separation and identification of intact triglycerides.3 This approach has the advantages of speed and simplicity, since no derivatization chemistry is necessary.  Furthermore, the use of collisional-induced decomposition (CID) in the ion trap mass spectrometer can be used to determine the identities of the fatty acid chains in the various triglycerides as they elute from the column.
Task:
Analyze a sample of three different cooking oils using the reversed-phase HPLC-MS.  From the literature presented to you along with helpful hints from your instructor, set up the experimental conditions on the HPLC-MS-MS instruments.  Prepare the HPLC mobile phases.  Your mobile phases ought to be acetonitrile (buffer A) and i-propanol (buffer B).  A long linear gradient will be utilized.   Methanol that has been saturated with ammonium formate will be added to the effluent post column prior to entering the ion trap mass spectrometer.  As a result the major specie in the spectrum of a triglyceride will be the [M+NH4]+ ion.  Prepare each sample by adding about 0.5 ml of hexane to a drop of olive oil (or any of the other oils available).  Dissolve well.  Add approximately 15 ml of methanol.  Mix thoroughly.  Dilute this solution by a factor of 100 with methanol (10 L in 1 mL).  Inject 10mL of this diluted sample. 

Additional information
Molar sensitivities in LC-MS for the different triglycerides are fairly constant, unless all three fatty acids are saturated.  Therefore, a good estimate of the relative amounts of the major TAG species identified in the sample can be obtained by comparing the ion intensities in the average mass spectra (or the areas under the ion chromatograms). 

Find the approximate fatty acid composition of your cooking oil (you can easily find this on-line) prior to coming to lab.  Knowing that the TAG species present in your oil are various combinations of these fatty acids, produce a list of TAGs that you expect to find in your sample and their molecular weights.  This will help you when you analyze your raw data.  
Data Analysis:
Provide chromatograms and some representative mass spectra.  The ones you select should be carefully selected to help support the arguments you plan to make in your report.   

Use the Table produced above to help you locate and analyze the 20 most abundant TAGs  found in your chromatograms.  Produce a table listing the parent m/z ratio, the fatty acid composition, and the retention time of each of these TAG species.
Analyze the CID data for the most abundant TAG at each retention time and determine the fatty acid composition and position of each species.  For example, do you have mostly POO or OPO in your sample?

Compare the TAG profiles for each of the oils.  Characterize their differences.  Rationalize the results based on fatty acid composition data for the different oils that is available on-line.

Questions:

Could HPLC be used in conjunction with UV detection for this analysis”?  Why or why not?
