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Establishment of a high throughput method for the determination of 22 amino acids
by derivatization tandem mass spectrometry and its application in genetic metabolic disease”
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University s Xi'an y Shaanxi 710032 ,China

Abstract:Objective To establish a high-throughput derivatization tandem mass spectrometry method for
rapid detection of 22 amino acids in whole blood,and to investigate the influencing factors of this method and
its application and significance in screening of genetic and metabolic diseases. Methods The heel blood of
newborn and the peripheral blood of children were collected on the blank blood filter paper,completely pene-
trated and dried. Twenty-two kinds of amino acids in dry blood filter paper were extracted with known concen-
tration of amino acid isotope internal standard solution and derivatized for 20 min. A derivatization tandem
mass spectrometry method was established for rapid detection of 22 kinds of amino acids in whole blood. The
influencing factors were optimized by analysis of variance,and 2 869 cases of dry blood filter paper of infants
and children aged 3 days to 1 year old in the First Affiliated Hospital of Air Force Medical University from
May 2014 to Jan 2018 were analyzed. Results The high flux rapid detection of 22 amino acids in the whole
blood by derivatization tandem mass spectrometry was established and the influencing factors of the method
were optimized:the whole blood without anticoagulant was used,the sample was kept at 4 °C for no more than
2 weeks,the internal standard solution was kept for about 1 month at 4 °C,and the best blowing dry time of
nitrogen was 20 min. The quantitative detection limit of this method was 0. 3—10. 0 pmol/L. The variation co-
efficient in batch was 5. 3% —7. 9% ,and the coefficient of variation between batches was 7.1% —38. 6% ,and
there was no statistical significance in amino acid content between men and women (P>>0.5). The recovery

rate of the standard addition is 96. 1% —98. 1% ,the bias was less than 10. 0%. Conclusion Derivatization tan-
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dem mass spectrometry has high recovery,accuracy and accuracy in rapid detection of 22 amino acids in whole

blood. It can be used to determine the concentration of 22 amino acids in whole blood sensitively and specifical-

ly,and meet the needs of clinical screening and diagnosis of genetic and metabolic diseases.
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