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Planar Chromatography in Practice

Fast determination of benzoic acid  
in food

Introduction
Preservatives are becoming more and more im-
portant in food production and thus in analytics. 
One of the most important preservatives for the 
food industry is benzoic acid [E 210]. It is used to  
extend the shelf life of products like sausages, canned  
fish, spirits and cosmetics by preventing the growth of  
fungi and bacteria.

Benzoic acid is believed to cause several allergic 
reactions such as asthma and hives. Therefore, their 
analysis is of great importance.

The analysis of complex samples, such as food, is 
often associated with a labor-intensive sample  
preparation. The following workflow describes 
a fast, and at the same time very precise, me-
thod for the determination and identification 
of benzoic acid in crabs and smoked salmon  
without a time-consuming additional sample 
preparation. It is based on the combination 
of HPTLC with UV absorption measurement 
and mass spectrometry. By UV absorption 
measurement with the TLC Scanner, the con-
tent of benzoic acid in many food samples 
can be determined in parallel and identity of 
benzoic acid zones can be confirmed by mass  
spectrometry.

Standard solution
10 mg benzoic acid in 10 mL methanol

Sample preparation
125 g crab or 75 g salmon are homogenized in 100 mL  
of water with an Ultra-Turrax and filtered.

Chromatogram layer 
HPTLC Silica gel 60 CN F254S (Merck), 10 x 10 cm

Sample application
Bandwise with Automatic TLC Sampler (ATS 4), 
band length 6.0 mm, 10 tracks, distance from left 
edge 15.0 mm, distance from lower edge 10.0 mm.  
Application volume 0.1–2.0 µL for standard solu-
tions and 0.4 – 0.6 µL for sample solutions 

Chromatography
In a Twin Trough Chamber 10 x 10 cm, with ethanol –  
water 1:4 + 0.01% n-heptane to the migration  
distance of 60 mm (from the lower edge), drying for 
10 min at 60 °C on the TLC Plate Heater

Postchromatographic derivatization 
The plate is sprayed with anisaldehyde-sulfuric  
acid-reagent using the Derivatizer and heated at 
120 °C for 10 min using the TLC Plate Heater.

Documentation 
TLC Visualizer under 254 nm, 366 nm, and white light

Densitometry 
TLC Scanner 3 and winCATS, absorption measure-
ment at 232 nm, slit dimension 4.00 x 0.20 mm,  
scanning speed 50 mm/s

Mass spectrometry 
Elution of zones with TLC-MS Interface (oval elution 
head) at a flow rate of 0.1 mL/min with acetonitrile 
+ 0.1% ammonia into an ESI-MS (ACQUITY QDa, 
Waters) and detected in negative ionization mode 
(m/z 50 – 600).

From left: Michaela Oberle, Petra Lewits (both Merck) und  
Falk-Thilo Ferse (Waters)
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CAMAG TLC-MS Interface 2

The CAMAG TLC-MS Interface 2 is the second 
generation of our module for the pioneering 
concept of hyphenating HPTLC with mass 
spectrometry. Plate positioning is significantly 
simplified. The elution head has been modi-
fied and an easily accessible, exchangeable 
filter has been arranged in front of the valve.

Cleaning is facilitated as compared to the 
previous version, making it highly efficient. By 
pushing a button, the elution path is cleaned 
of matrix particles with compressed air, incre-
asing the lifetime of the filter and preventing 
the system from becoming blocked. Filters are 
separately available and can be easily replaced 
without any modification to the elution head.

The CAMAG TLC-MS Interface 2 allows for 
rapid and contamination-free elution of TLC/
HPTLC zones with online transfer to a mass 
spectrometer. The interface can be installed 
plug & play in any LC-MS system without 
adjustments or mass spectrometer modifi-
cations. Depending on the MS system, the 
presence of a substance can be confirmed via 
its mass spectrum, or for an unknown subs-
tance, the respective sum formula is obtained 
within a minute.

Densitograms of the standard (tracks 1, 4, 7, 10), the crab sample 
(tracks 2, 5, 8) and the salmon sample (tracks 3, 6, 9) and mass 
spectrum of the benzoic acid standard (m/z 121 [M-H]-)

Results and discussion
With this HPTLC-UV method 0.65 mg/g benzoic 
acid could be quantified in the analyzed crab  
sample and 0.54 mg/g in the salmon sample. The 
correlation coefficient r2 was 0.9996, the relative 
standard deviation 3.6%. HPTLC-MS was used for 
confirmation of the obtained results. The signal of 
the deprotonated molecule was at m/z 121 [M-H]-.  
In addition, the food dyes cochenille red [E 124]  
and yellow orange S [E 110] were found in the 
salmon sample.

Elution of a sample for confirmation by mass spectrometry

Further information is available on request from  
the authors.

Contact: Michaela Oberle, Merck KGaA, Frankfurter Str. 250, 
64293 Darmstadt, Germany, michaela.oberle@merckgroup.com
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