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Establishment and clinical application of 55 carnitine detection methods
by derivative tandem mass spectrometry "
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Abstract: Objective To establish a derivative tandem mass spectrometry method for the detection of 55
acylcarnitine in human body,and to investigate the influencing factors of this method and its application and
significance in screening of neonatal genetic and metabolic diseases in Western area of China,so as to provide
scientific basis for its effective prevention and treatment. Methods The dry blood filter discs of a total of
2 869 infants aged 3 days to 1 year were analyzed and compared by derivative derivative tandem mass spec-
trometry method. The heel blood was collected on the blank blood filter paper and penetrated completely. A
total of 55 kinds of acyl carnitine in dried blood filter paper were extracted with known concentration of acyl
carnitine isotope internal standard liquid. After 20 min derivatization reaction, 55 kinds of acyl carnitine in
samples were analyzed by tandem mass spectrometry and their concentrations were calculated. Results The
best conditions for the derivatization-tandem mass spectrometry method for the inherited metabolic disorders
screening was using noncontaining anticoagulant blood specimens which would better to be stored at 4 °C
within 14 days. The standard solution would better be detected and stored at 4 ‘C within 28 days. The extract
solution would better be dried by nitrogen within 15 minutes. The in-run coefficient of variation and between-
run coefficient of variation of acylcarnitine were 7. 3% —9. 9% ,11. 3% —13. 9% respectively. There was no
significant difference in acylcarnitine between male and female (P >>0. 05). Conclusion Derivative tandem
mass spectrometry method for the analysis of 55 kinds of acyl carnitine in blood filter paper has high recovery
rate,can achieve high precision and accuracy,and can sensitively and specifically determine the concentration

of acyl carnitine in blood,so as to provide more possibilities for the screening and diagnosis of related diseases
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and meet the needs of clinical screening and diagnosis of genetic and metabolic diseases.
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