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1. Overview

In this study, we investigated a flow injection analysis-tandem mass
spectrometry (FIA-TMS) method to distinguish isovalerylcarnitine (i-C5)
and pivaloylcarnitine (p-C5). The reference ion ratio of p-C5 was higher
than that of i-C5. Similarities of the reference ion ratio of i-C5 and p-C5 (i-
C5 score and p-C5 score) were used to distinguish i1-C5 and p-C5 in dried
blood spots (DBS). In DBS samples with high level of C5-acylcarnitine, it
was possible to correctly distinguish i-C5 or p-C5 using i-C5 score and p-
C5 score.

In analyses of 11 of DBS samples that were derived from pivalate-
containing antibiotics, p-C5 score was higher than i-C5 score. The C5-
acylcarnitine in these samples was correctly estimated as being from
P-C5. In analyses of 4 of DBS samples that were derived from IVA
patients, i-C5 score was higher than p-C5 score. The C5-acylcarnitine
In these samples was correctly estimated as being from i-C5. The
correlation coefficients between the percentage of i-C5 in DBS and
I-C5 score and between the percentage of p-C5 in DBS and p-C5
score were 0.93 and 0.85, respectively, indicating a strong correlation.

3-3. Analytical Conditions

Isovalerylcarnitine Pivaloylcarnitine 2-Methylbutyrylcarnitine n-Valerylcarnitine

Nexera™ MP system coupled with a LCMS™-8050 triple quadrupole
mass spectrometer (Shimadzu Corporation, Kyoto, Japan) was used for J /\ = / A - ’ /\ ::; ' /\
FIA-TMS. Detailed analytical conditions to distinguish i-C5 and p-C5 are ’

shown below.
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3. Materials and Methods
3-1. Sample.
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DBS samples were prepared in accordance with standardized protocols
of non-derivatized method using NeoBase kit (Perkin EImer). In brief, a
single 3 mm DBS punch was placed in each well of 96-well assay plate.
100 pL of the extraction solution containing internal standard of
acylcarnitines and amino acids was added to each well. The plate was
shaken at 700 rpm at 45°C for 45 min and the supernatant was

transferred to another plate for analyses.

4-1. Reference lon Ratio

In the MRM mode, the reference ion for qualitative analysis is used in

as the quantitative ion and the reference ion, respectively. Other product
lons (m/z 57.1, 41.1 and 29.1) were also examined as the reference ion,
but they were not effective in terms of peak intensity and reproducibility.
Figure 2 shows MRM chromatograms of i-C5, p-C5, m-C5 and n-C5. As
results of continuous analyses (n=6), the reference ion ratio of i-C5, p-
C5, m-C5 and n-C5 was 19.97+0.61%, 27.25+0.56%, 22.89+0.43%
and 18.07=%x0.77%, respectively.

analyzed and R, .5 Is the reference ion ratio when the standard solution
of p-C5 is analyzed.

antibiotics and 4 of DBS samples (casel2-15) with high level of C5-
acylcarnitine derived from IVA patients were analyzed by LC-MS/MS
(n=4) and FIA-TMS (n=8). LC-MS/MS was conducted to investigate the
percentage of I-C5, p-C5, m-C5, and n-C5 in these DBS samples. The
percentage of I-C5, p-C5, m-C5 and n-C5, the concentration of C5-
acylcarnitine, I-C5 score, and p-C5 score are shown in Tablel.

cases of increased C5-acylcarnitine without extra cost and time.

v' Since our method requires only minor modifications to existing

analytical methods, it will not be difficult to implement in many
laboratories.

Disclaimer: LCMS-8050 and Nexera MP system are intended for Research Use Only
(RUOQO). Not for use in diagnostic procedures. Nexera is a trademark of Shimadzu
Corporation.



