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Amino acids are essential for every metabolic process. Amino acid
analysis is required for the diagnoses and screening of primary and
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run in TOF mode as a higher throughput, simplified, qualitative screen
for the detection of metabolic disorders such as PKU in human

plasma. The results were analyzed using the Agilent Mass Hunter
Qualitative Analysis and compared with an existing quantitative LC-
MS/MS method for amino acid measurement.
e Phe (CyH,NO,) eluted at 2.56 and 0.92 min using the 10 and 1
Methods min gradient methods respectively. It was detected within a mass
and retention time tolerance of +15 ppm and +£0.05 min in Mass

Hunter Qualitative Analysis using Find by Formula search in the Phe (umol/L), LC-MS/MS
specified database (Fig 1A, B, C).
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« Sample selection: 50 human plasma samples with abnormally

high levels of Phe (196-1263 pmol/L; age range 0-64 years) and Figure 3B: Correlation between area counts of LC-TOF-MS (10 min

10 samples with normal concentrations of Phe (45-80 umol/L; age ¢ Linearity of response of serially diluted abnormal Phe samples was method) and concentration of Phe using LC-MS/MS; LC-QTOF-MS =
range 0-43 years). found b‘etween'ZO and 40 factors of diluFion With correlation 1.0¢5 LC-MS/MS -1.30¢%, n= 50, r = 0.89, Sy/x = 92.43
« Sample preparation: 100 uL of the samples were subjected to coefficients being 0.77 and 0.89 respectively (Fig 2).
protein precipitation using equal volume of 0.4N HCIO,, shaken * Comparison of corresponding area counts for Phe for 2 and 40 fold .
and allowed to sit for 15 min at room temperature and filtered dilution on the LC-QTOF-MS using the 1 and 10 min gradient iz 28409
using AcroPrep Advance 0.2 um 94 well filter plates (PALL Life methods vs concentrations measured by the quantitative LC- i: °
Sciences USA). MS/MS method showed acceptable correlation (Fig 3A,B). ;-é 1 .
« Abnormal samples were diluted 10, 20, 30, 40 and 50 times; *  The LC-TOF-MS method was able to detect DL-B- of
normal samples were diluted 30 times using 0.1N HCI before aminoisobutyric acid (C;HyNO,, retention time 4.66 min, mass 52
being subjected to LC-QTOF-MS analysis. To account for tolerance +17 ppm and retention time tolerance + 0.05 min) in all ; 3 o - o0 1500
technical variation each normal sample was injected twice. Area samples while the quantitative LC-MS/MS method failed to detect <& Phe (umol/L) LC-MS/MS
counts of serially diluted abnormally high Phe samples were the analyte in 30% of the normal samples (Fig 4). Figure 4: DL-B-aminoisobutyric acid detected at 4.66 min by LC-TOF-
compared with concentrations of samples measured by a X X i i MS in normal patient sample
quantitative LC-MS/MS assay ((API 4000 mass spectrometer; Figure 1A: Phe in normal patient sample (10 min method)
using an 18 min HPLC-MS/MS aTRaq™ reagent method). 0 (1 P SIS N 25 iDLy 24 i [\
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« Data analysis: Data were analyzed with Agilent Mass Hunter
Qualitative Analysis (Qual) B.07.00 software using the find by
formula search algorithm, comparing results to a customized
database containing the analyte of interest. Exact mass match, —_———————————————————————eee e

isotope pattern and spacing, and retention time match were used - o . )
for identification. Conclusion
T TR AR AR EEE R YRR RN I I AN I L AR R LX)
s i)

MS Parameters (Ag ilent 6550 TOF Figure 1B: Phe in abnormal patient sample (10 min method) «  The described LC-TOF-MS method is characterized by ease of
System) e e P RPMTFE work flow when compared with the LC-MS/MS method.
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* Ton Polarity Positive l | the high mass accuracy of the QTOF, the screening technique
« Gas temperature 250°C i enables easy method set up without precursor ion selection and
* Drying gas 15 L/min u { al fragmentation conditions.
. Sheat}} gas 12 L/min - " o e Use of Q-TOF platform as the screen allows the retrospective
* Nebulizer 45 psi interrogation of collected MS without re-injection of sample.
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* Capillary voltage 3500V Figure 1C: Phe in abnormal patient sample (1 min method
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