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Abstract 

The role of free amino acids (FAAs) together with the soluble sugars in deciding the organoleptic characteristics of food has inspired growing concern in researching on the FAA levels present in foods. With this apparent relationship of FAAs to taste which are present in minute quantities, there is an increased demand for analytical methods sensitive in trace level detection. This study presents the validation results of the method developed for direct, underivatized analysis of FAAs in rice using tandem mass spectrometry with internal standard calibration.
Satisfactory chromatographic resolution of 21 FAAs was achieved using gradient elution on a Waters Spherisorb ODS2 column (4.0 mm x 250 mm, 5 micron) with liquid chromatography-tandem mass spectrometric (LC-MS/MS) detection in electron spray ionization (ESI) mode. The specificity of the method was assured considering the quantifier to qualifier ratio. The detection limits and quantification limits of the method were in the range 0.35-0.95 mg/kg and 0.45-1.25 mg/kg respectively. The method had a wide linear range over 1.25-150 mg/kg range with regression coefficients greater than 0.999 obtained over eight calibration levels. 
Precision of the method measured in terms of repeatability and reproducibility, expressed as percentage relative standard deviation (% RSD) were below 10 % for all the amino acids analyzed. The recoveries obtained for samples fortified at three concentration levels: low mid and high, covering the working range of the method were in the range of 80-113%. Measurement uncertainties of the studied analytes calculated with the coverage factor (k=2), were below 18 % for all the amino acids analyzed and the method was found robust over other grains including corn, wheat, finger millet and black gram.
The developed LC-MS/MS method is reproducible and accurate, allowing determination of underivatized FAAs in rice and comply with the international method validation guideline requirements available for trace level analysis.
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