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1. Introduction

The extension of the list of potential allergens in cosmetic products has been proposed by the

scientific committee on consumer safety in the EU (SCCS/1459/11). In total 82 chemicals

including isomers has been reported. Analytical techniques has been twin line GCMS systems

with two columns of different polarity using selected ion monitoring[1] or twin line GCMSMS

using multiple reaction monitoring.[2]

Here we report about 59 chemical substances using comprehensive GCxGC(qMS) in scan

mode. To obtain precise qualitative and quantitative data apart from rapid scanning of the

quadrupole (20 000 u/sec) the inter scan delay must be very short so that enough scans per

second over an appropriate mass range can be performed and the spectra should not show

skewing compared to standard speed .

2. Experimental

2.1 Instrumentation
All results presented on this poster were obtained with a Shimadzu GCMS-QP2020

quadrupole GCMS with the Advanced scanning speed protocol (US patent 6610979)

equipped with an AOC-20i auto-injector. The GCxGC columns selected were a RTX-35Sil MS

60m, 0.25mm, 0.25µm x WAX 1.5m, 0.15mm, 0.15µm. The second dimension was placed in

an extra Shimadzu GC-2010 Plus. The two stage thermal modulator used was a ZX-1 (ZOEX

Corp., USA).

4. Conclusion

The determination of the extended list of potential allergens can be done with very good

qualitative and quantitative precision using the GCMS-QP2020. The concentrations estimated

with the perfume samples matches the values obtained from twin line GCMS data within 7%.

No spectra skewing is observed at high acquisition (scanning) speeds due to patented ASSP.

With 50 scans per second all modulated peaks have more than 10 data points (full scans)

across the profile.
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2.2 Experimental Conditions
The GC oven program of the first and second dimension was 60°C, 0.5 min, 3C°/min to

260°C, 12 min and 90 °C, 0.5 min 3°C/minC to 260°C, 25 min, respectively. The

modulation frequency was set to 5 Hz. The split ratio was 100:1 with 1 µl injected and a head

pressure of 120 kPa. The mass range selected was 40-334 u at a sampling frequency of 50

scans/sec.

3. Results

Figure 1 shows the main modulated peak of Eugenol and spectra at the peak rise, peak top

and peak descend. The similarity indices of these spectra are SI= 92, 94 and 93 (FFNSC 3).

Due to the ASSP patent there is no skewing of the spectra observed and the data quality is

not depended on the concentration in the ion source. The peak width at the base is 300msec

i.g. 15 scans were acquired across each modulated peak.
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Figure 3 shows calibration curves for Cinnamaldehyde and Benzyl salicylate. For all curves

the R2 values were R2 > 0.9994 over the range (2, 10, 50, 100ppm).

Figure 1: Eugenol, one of three modulations. Spectra at rise, top and descent of the peak after 

background subtraction. Library search result SI=92 (1),94 (2),93(3), FFNCS 3.

Figure 2: Contour plot of 59 allergens, standard 50ppm.
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Figure 4: Contour plot of a perfume sample diluted 1:10.

Table 1: List of allergens quantified in the sample shown in Figure 4.

All perfume tested were diluted in 3 steps 1:10, 1:100 and 1:1000 in acetone in order to

quantify the targets with the calibration range applied. The estimated concentrations were

compared to the result obtained with twin-line configuration and one dimensional SIM and

MRM data. [2]

All 59 target compounds are separated. Calibration solutions were done at 2ppm, 10ppm,

50ppm and 100 ppm in acetone.

Name Ttr (min) 2nd (sec) wt% Name Ttr (min) 2nd (sec) wt%

Alpha isomethyl ionone 56.564 1.88 2.7539 Geranyl acetate 40.644 1.62 0.1420

Alpha-terpineol 33.565 1.90 0.0190 Alpha isomethyl ionone 45.583 2.98 2.7539

Anethole 40.067 2.04 1.4155 Iso E Super 1/3 53.738 2.24 2.7440/0.3872

Benzaldehyde 24.150 2.00 0.0059 Iso E Super 52.819 2.14 3.1311

Benzyl alcohol 27.849 3.96 0.0260 Limonene 22.635 1.10 6.0212

Benzyl benzoate 63.306 1.34 1.0026 Linalool 26.894 1.64 7.4137

Benzyl salicylate 66.516 3.92 4.6487 Linalyl acetate 34.474 1.44 0.3182

Carvone 37.816 1.96 0.0012 Neral 36.229 1.76 0.0346

Hexyl cinnamaldehyde 59.845 3.74 3.2372 alpha/beta-Pinene 16.714 0.86 0.2427/0.1843

Citronellol 35.398 1.88 0.5191 Santalol 57.264 3.84 0.4800

Coumarin 52.192 4.48 1.8018 alpha Terpinene 22.051 1.02 0.0088

Galaxolide 62.930 3.78 6.1038 alpha Terpineol 30.814 1.82 0.0190

Geranial 37.814 1.84 0.0053 Terpinolene 26.219 1.14 0.0200

Geraniol 36.985 2.10 0.3264 Vanillin 48.707 0.38 3.4738

Figure 3: Calibration curves for Cinnamaldehyde and Benzyl salicylate.


