
GC and IR Analysis of FAMEs 
 
Gas Chromatography Analysis (GC) 
The GC instrument has a capillary inside an oven. The oven is warm enough to evaporate a 
sufficiently volatile sample into the gas phase. The individual sample molecules are carried 
through the capillary by a carrier gas (in this case helium) where they repeatedly interact with 
the surface of the chemically-modified capillary. A detector at the end of the capillary records 
the time required for molecules to transit the length of the capillary known as the retention time. 
Each type of molecule will have a specific retention time. GC is a comparative analytical 
technique. The retention time of an unknown is compared to a known standard that has also 
been analyzed on the same instrument. For this lab, you will analyze the transesterification 
products of both the partially-hydrogenated product and the original vegetable oil produced in 
Lab 15. The retention times will be compared to a FAME standard that was analyzed by the 
instructor. 
 
Fourier Transform Infrared Spectroscopy (FTIR) 
You have used this instrument in the analysis of gasses in balloons earlier in the semester. 
Remember that IR absorption “peaks” go down, and you are looking for minimum transmittance 
(which corresponds to maximum absorbance).  

 
 
You will be looking for the vibrational frequencies (see graph above) you expect for (i) the C=O 
stretching region (1650-1850 cm-1) of the ester functional group and (ii) the -CH3 bending 
region (1500-1400 cm-1) of the methyl groups found in the fatty acid methyl esters.  
  
Prelab Questions: 

1. Why was the transesterification reaction necessary prior to performing the GC analysis? 
 

Using GC, you will be able to determine the relative amount of FAMEs with carbon chains 
16:0, 16:1, 18:0, 18:2, and 18:3.  
 
2. Predict which carbon chains you expect to be most abundant in the unmodified, non-

hydrogenated FAME product .  
3. Predict which carbon chains you expect to be most abundant in the partially-

hydrogenated FAMEs. 
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In Lab: 
Take a pen, notebook, and both beakers (one with the esters of the original oil and the other 
with the esters of the partially hydrogenated product) to the GC in SC 410. Inject 0.2 µL of the 
ester solution. The GC is equipped with a capillary Supelcowax 10 column, and the oven 
programmed to hold at 230°C for 6 minutes, then increase to 250°C. The following are the GC 
Instrument Parameters: 
 
      Inlet Parameters     Detector Parameters 

• Split 100:1 with Helium carrier gas  • Detector temp 300 °C 
• Injector temp 275 °C    • Reference flow 30 mL min-1 
• Pressure 23.3 psi    • Helium flow 2.0 mL min-1 
• Total flow 120.2 mL min-1 

 
Use the chromatograms of the FAME standards, provided by the instructor, to identify each 
peak in your chromatograms by the retention time of the peaks. Label each peak with the name 
of the fatty acid it represents and with the condensed notation (e.g., 18:2 or 20:0). Label each 
peak with the relative percentage composition.  
 
While your GC analysis is running, collect the IR spectra of (i) the original (unreacted – from 
the commercial bottle) vegetable oil and (ii) the FAME from the  sample the original unmodified 
oil [Lab 15, Part A only]. Delete any previous spectra. Place a small drop of the original oil onto 
the window and collect a spectrum. Add a drop of isopropyl alcohol and wipe the oil to the 
center using a tissue. Next, place a drop of your FAME sample onto the window and collect a 
spectrum. Again, add a drop of isopropanol and wipe the FAME sample to the center. Label 
the peak on the full spectra, and print. Do you have evidence of a C=O bond? 
 
Expand the 1500-1400 cm-1 region (-CH3 beinding). Print the expanded spectra. There is one 
type of terminal methyl group in a triglyceride (C-CH3). How many peaks do you have for the 
unreacted vegetable oil? There are two types of terminal methyl groups in a FAME (C-CH3 
and O-CH3). How many peaks do you have for the FAME sample? 


