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thresholds1). However, since infant formula is a complex matrix rich in
lipids and proteins, selecting an appropriate sample preparation method
IS crucial.

This Application News introduces an example of analyzing cereulide
In infant formula using triple quadrupole LC-MS/MS, comparing sample
preparation methods based on ISO 18465 and the QUuUEChERS
approach. Spike-and-recovery tests yielded good recoveries for both
methods, but the QUEChERS approach demonstrated a higher
recovery rate.

2. Methods

2.1. Sample Preparation
A commercially available infant formula, reconstituted according to
the manufacturer's instructions, was used as the sample.

2.2. Method Based on ISO 18465

First, 2.5 mL of the sample was placed in a 50 mL tube and mixed
with 30 mL of acetonitrile. After shaking for 1 hour on a shaker, the
mixture was centrifuged at 3,000 rpom for 5 minutes. The collected
supernatant was filtered using a TORAST Disc (hydrophilic PTFE, 13
mm diameter, 0.45 um pore size, P/N: GLCTD-HPTFE1345) to prepare
the sample for LC-MS/MS analysis. The sample preparation flow is
shown in Fig. 1 (a).

2.3. QUEChERS Method

First, 2 mL of the sample was placed in a 50 mL tube, and 8 mL of
water, 150 pL of formic acid, and 10 mL of acetonitrile were added,
followed by shaking for 10 seconds. One extraction salt packet (Supel
QuE, P/N: 55295-U) was added, and the tube was immediately shaken
vigorously by hand for 10 seconds. After shaking for 5 minutes on a
shaker, the mixture was centrifuged at 3,000 rpm for 5 minutes. The
collected supernatant was used as the sample for LC-MS/MS analysis.
The sample preparation flow is shown in Fig. 1 (b).
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Cereulide Standard

2.4. Analytical Conditions

Quantitative analysis was performed using a triple quadrupole mass
spectrometer LCMS-8060RX coupled with a Nexera™ X3 UHPLC
system (Fig. 2). A Shim-pack Scepter™ was used as the analytical
column, and the analysis was carried out with a 13-minute method
iIncluding column washing and equilibration. The analytical conditions
are shown in Table 1, and the MRM conditions in Table 2. The
transitions recommended in ISO 18465 were used for quantification.

3. Results

Two sample preparation methods, an ISO 18465-based method and
a QUEChERS method, were compared for the quantification of
cereulide in reconstituted infant formula.

To evaluate the validity of both methods, spike-and-recovery tests
were conducted using each method. For the spiked samples, a
cereulide standard was added to achieve a concentration of 0.054 ug/L
in the reconstituted infant formula, based on the risk assessment criteria
proposed by EFSA. After adding the standard, the samples were
prepared using each method, and analysis was conducted using triple
quadrupole LC-MS/MS.

Quantification was carried out by the external standard method, and
a calibration curve was constructed in the range of 0.002 to 0.1 pg/L
(Fig. 3). The accuracy of all calibration points ranged from 98.1% to
105.1%.

100.1% for the QUEChERS method. The reproducibility (%RSD) values
were 9.7% and 2.3%, respectively. Mass chromatograms of cereulide in
the standard solution and spiked samples are shown in Fig. 3.

In addition, the matrix effect on the ionization of cereulide was
evaluated. The recovery rates of post-spiked samples—prepared by
adding the standard to unspiked sample extracts just before LC-MS/MS
analysis—were determined. As a result, the recovery rates for both
sample preparation methods ranged from 108.7% to 109.3% (Table 3).

4. Conclusions

v" A triple quadrupole LC-MS/MS system enabled highly sensitive and
accurate quantification of cereulide in reconstituted infant formula.

v Both the ISO 18465-based method and the QUEChERS method
showed good recovery performance, with recovery rates ranging
from 90.6% to 100.1%.

v' These methods allowed accurate quantification of cereulide at 0.054
ug/L, which corresponds to the safety threshold proposed by EFSA.
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Disclaimer: The products and applications in this presentation are intended for Research Use Only
(RUO). Not for use in diagnostic procedures.

Nexera and Shim-pack Scepter are trademarks of Shimadzu Corporation or its affiliated companies in
Japan and/or other countries.
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