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Development of Novel Analytical Method for Amine-containing Metabolites and
Application to Metabolomics-like Technique
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In this study, we developed a novel direct tandem mass spectrometric method for
amine-containing metabolites including amino acids utilizing a fluorous derivatization and purification
technique. Amino acids were perfluoroalkylated with 2H,2H,3H,3H-perfluoroundecan-1-al in the presence of
2-picoline borane via reductive amination. The derivatives were purified by perfluoroalkyl-modified
silica-based monolithic solid-phase extraction (monolithic F-SPE), and directly analyzed by tandem mass
spectrometry using electrospray ionization without liquid chromatographic separation. The perfluoroalkyl
derivatives could be sufficiently distinguished from non-fluorous compounds, i.e. the biological matrix,
due to their fluorous interaction. Thus, rapid and accurate determination of amino acids was
accomplished. The method was validated with human plasma samples and applied to the analysis of amino
acids in the plasma of mice with maple syrup urine disease or phenylketonuria.
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Fig. 2. Comparison of amino acid derivatives
recovery from the monolithic F-SPE spin column
with that from the monolithic ODS spin column.
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Fig. 3. MRM peak profiles of the fluorous-labeled
amino acids by MS/MS.

accuracy
100% 82.5-118%
F-SPE
Fig. 4 F-SPE
Fig. 4b
F-SPE
Fig. 4c
MS/MS
MSUD
PKU
MSUD
Val
Leu Ile
PKU Phe
Phe

1.00es

Lo0es (b) Looes , ©

Intensity, cps

Intensity, cps

0.00 0.00

Fig. 4. Peak profiles of amno acids derivatized with
PFUA in (a) solvent, (b)
matrix-containing solvent without F-SPE and (c)
matrix-containing solvent with F-SPE.
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Table 1 Determination results of amino acids in

metabolic abnormality model mouse plasma

Found concentration (nmol/mL plasma)

Control MSUD PKU
Ala 164.2 104.5 138.0
Arg 291.1 229.1 321.5
Asp 172.1 207.3 74.6
Glu 1500.7 1486.3 1386.6
Gly 104.9 120.7 77.6
His 64.9 62.6 62.1
Leu/Ile 82.5 3155 90.0
Lys 225.5 160.1 240.1
Phe 58.8 47.8 1217.6
Ser 41.0 61.6 44.2
Thr 21.2 30.4 14.0
Tyr 71.3 69.5 23.6
Val 193.9 521.7 181.8
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