Fluorometric Microplate Method for Total Amino Acid Analysis

Based on the procedure outlined in Jones, D.L., A.G. Owen, and J.F. Farrar. 2002. Simple method to enable the high resolution determination of total free amino acids in soil solutions and soil extracts. Soil Biology & Biochemistry 34:1893-1902.

Reagents:
1) 0.02 M pH 9.5 Borate Buffer: 3.05g potassium tetraborate (P-1463, Sigma-Aldrich

Corp., St Louis, MO) or the molar equivalent of sodium tetraborate (S-3545, Sigma-

Aldrich Corp., St Louis, MO) in 500 ml DI H2O; adjust to pH 9.5 with 10 M NaOH (40g in 100 ml) or KOH – it will take ~ 2 ml. For ease, large amounts of the borate buffer (1-2 l) can be made in advance and stored at 4 deg. C.

2) OPAME Concentrate: Dissolve 50 mg of o-phthaldialdehyde (OPA; P-0657, Sigma-Aldrich Corp., St Louis, MO) in 5 ml HPLC grade methanol. Typically the OPA dissolves in about a minute with moderate shaking. Once the OPA is dissolved, add 100 µl of β-mercaptoethanol (ME; M6250, Sigma-Aldrich Corp., St Louis, MO) to the OPA-methanol in a fume hood and shake to mix. This reagent is light sensitive – store in an amber bottle. Long term storage of the reagent is possible in the dark at 4 deg. C with further addition of β-mercaptoethanol every 48-72 hours.

3) Working Reagent: Add OPAME concentrate to 200 ml of the borate buffer in an amber bottle. Let stand 2 hours – overnight to reduce the background fluorescence (caused by intermediate species produced during the reaction of OPA and ME)

Sample Analysis

20 ul of sample or standard and 200 uL of working reagent are combined in the wells of a 96 well plate and read after 1 minute on a fluorometric microplate reader with an excitation wavelength of 340 nm and an emission wavelength of 450 nm.

In highly colored solutions, humic substances in the samples can also produce additional

fluorescence and, therefore, blank readings can be made by adding 20 ml of sample to 4 ml of borate buffer containing no OPAME reagent and measuring the fluorescence as described above.

Standards of glycine and NH4Cl are recommended, with concentrations bracketing those in your samples – this will have to be determined with preliminary analyses of your samples and standards. The easiest way to do it is to begin with a wide range of standard concentrations.
As the OPAME procedure also detects NH4+, albeit with lower sensitivity, this can be accounted for using the equation: 
Amino acids (µM) = (Oo – Bo - Ao) / (So / 10)
  
Oo is the OPAME fluorescence reading of the sample, Bo is the blank fluorescence reading with no OPAME reagent present, So is the fluorescence reading of a 10 µM amino acid standard, and Ao accounts for the interference of NH4+ in the OPAME procedure. Unless the samples show a high degree of brown coloration Bo is close to zero and can largely be ignored. Ao is defined as Ao = (ACo / ASo) * ARo. 
ACo is the NH4+ concentration of the sample determined separately (usually by autoanalyzer-based spectrophotometry), ASo is the NH4+ standard concentration (µM) and ARo is the fluorescence reading of the NH4+ standard using the above procedure.
