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Introduction
Phthalate esters (PAEs) are a group of commercial 
chemicals widely used to make plastics more malleable 
and help lotions penetrate skin. A number of phthalate 
esters are known to cause birth defects or reproductive 
harm. As known, alcoholic drinks have always been 
popular around the world. In alcoholic drinks production, 
plastic containers are typically used in the storage and 
transportation process, which could make some phthalate 

esters leak easily from PVC tubes or vessels as well as 
plastic caps. The aim of this study is to determine the 
level of phthalate esters migration in alcoholic drinks by 
fast liquid chromatography-electrospray tandem mass 
spectrometry. This method is simple and rapid with 
acceptable sensitivity to meet the requirements for the 
analysis of PAEs in alcoholic drinks.

Figure 1  Shimadzu LCMS-8040

Experimental

Accurately weight 5.0 g alcoholic drinks into a glass tube. After centrifugation for 20 min at 6000 rpm, the supernatant 
was analyzed by LC-MS/MS.

Sample pretreament

The analyses were performed on a Shimadzu Nexera UHPLC instrument (Kyoto, Japan) equipped with LC-30AD pump, 
CTO-30A column oven, DGU-30A3 degasser, and SIL-30AC autosampler. 
A triple quadruple mass spectrometer (Shimadzu LCMS-8040, Kyoto, Japan) was connected to the Shimadzu 
fast-analytical UHPLC instrument via an ESI interface.

Instrument
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Figure 2  MRM Chromatograms of 20 PAEs (200 μg/L each)

Results 

Analytical Conditions

HPLC (Nexera UHPLC system)

Analytical Column : Shim-pack XR-ODS III (150 mm x 2.0 mmID, 2.2 µm) 

Impurity Delay Column : Inertsil® ODS-4  (50 mm x 3.0 mmID, 2 μm) 

Mobile Phase A : 5 mM ammonium acetate 

Mobile Phase B : Methanol

Flow Rate : 0.35 mL/min

Column Temperature : 45 ºC

Injection Volume : 10 µL

Mass (LCMS-8040 triple quadrupole mass spectrometer)

Ionization : ESI

Polarity : Positive

Probe Voltage : +4.5 kV (ESI-Positive mode)

Nebulizing Gas Flow : 3.0 L / min

Drying Gas Flow : 15 L / min

DL Temperature : 250 ºC

BH Temperature : 450 ºC

Dwell  Time : 15 ms

Pause Time : 3 ms

Scan Mode : MRM
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Figure 3  Calibration curves of PAEs

Table 1  Repeatability of PAEs (n=6)
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Conclusion
20 PAEs were separated by UHPLC in 14 minutes. The 
calibration curves of 20 PAEs were constructed over a 
concentration range of 5.0 - 200 μg/L with correlation 
coef�cients (r) more than 0.999, respectively. Good 
reproducibility on both retention time (0.26% RSD) and 
peak area (4.79% RSD) was observed. The limit of 

quantity (LOQ) and the limit of detection (LOD) for 20 
PAEs were based on the calibration curve of 
signal-to-noise ratio versus concentration. The method 
was established for fast quantitative determination of 20 
PAEs in alcoholic drinks.

Table 2  Recovery of PAEs (n=6)
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