
For each studied element, calibration curves include 5

points in the concentration range from 0.1 to 200 µg/L in

a matrix-matched solution using 1% nitric acid and 5%

ethanol.

Beer samples are measured in triplicate and three of

them are measured as quality control (Beer 1, Beer 2

and Beer 5), spiked with 0.5 ppb, 5 ppb or 50 ppb resp.,

depending on the element concentration.

An internal standard solution in 1% nitric acid (69Ga, 71Ga,
115In, 205Tl) was online mixing with sample, before to be

aspirated in nebulizer.

Figure 3: Calibration curves obtained using 1% HNO3 and 5% EtOH.

DBN analysis are made without gas in collision cell. DBG analysis are

purchased with He gas in collision cell (KED).

As the different curves show in Figure 3, all correlation

coefficients r achieve a 0.999 level. Moreover, low

values of detection limits (LD), calculated automatically

by LabSolution ICPMS software with 3σ method,

indicate the highly suitability and ability of ICPMS-2030

for trace contaminant analysis. For each beer, results

are summarized in table 2 and all data are below the

maximum allowable limits according to the drinking

water regulation.

Table 2: ICPMS-2030 results for each beer sample [µg/L]

The quantitation results in table 2 demonstrate that

ICPMS-2030 is able to quantify simultaneously the

various elements present in beer samples.

In order to determine the method accuracy, some spikes

of each element (0.5 ppb, 5ppb or 50 ppb) are done in

three of five beer samples. The achieved results are

mentioned in table 3 and calculated according to:

Table 3: Spike-Recovery rates in beer 
1 spike of 5 ppb. 2 spike of 0.5 ppb. 3 spike of 50 ppb. 

The recovery rate for all the elements are between 80%

and 120%, indicating the suitability of the developed

method in point of accuracy, independent from initial

element concentration.

■ Determination of Glyphosate using LC-MSMS

Some pesticides could be found as contaminants in

brewing water and grains. In particular, the herbicide

glyphosate which has recently become the focus of the

Munich Environmental Institute, has to be monitored

carefully since it is probably carcinogenic.

The chromatography of glyphosate is challenging due

to its high polarity. In order to overcome this, there

exists a well-established method including a

derivatization step with 9-fluorenylmethyl chloroformate

(FMOC) followed by LCMS analysis. However, this

derivatization is time consuming and also susceptible

to errors.

Therefore, a new faster and cheaper sample

pretreatment without derivatization is described here.

1mL MeOH was added to 1 ml beer, vortexed and

afterwards centrifuged for 15 min at 12000 rpm. Then

500 µL of the supernatant were used for the analysis.

Moreover, the Shimadzu LCMS-8060 high sensitivity

mass spectrometer (coupled to a Nexera UHPLC)

allows to skip a sample concentration step by solid

phase extraction (SPE). This suppression further

reduces time and cost for the analysis.

Figure 4: (left) chromatogram obtained for 15 ng/mL of Glyphosate in

beer sample. (right) Calibration curve for Glyphosate in beer.

As shown in the calibration curve in figure 4, Glyphosate

could be quantified from 5 to 100 ng/mL (r² = 0.9991)

with the described method. Its performance are better

than those obtained with the derivatization method (r²

=0. 9916 in the same concentration interval).
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■ Overview

Beer is probably the oldest alcoholic drink. In fact,

Chinese and Egyptian people made beer 4000 years BC.

In Europe, beer was the Celts famous brewage during all

the ancient time. In order to assure the highest

standards regarding quality, freshness, appearance and

flavor, a lot of regulation existing in Europe since the

early XVIth century (“Reinheitsgebot” in 1516 in

Germany; royal decree of 1495 in France…). Moreover,

one of the most famous XIXth century scientist, Pasteur

started his career by research of beer process

improvement. Nowadays, with the peoples interest in

the diversity and variety of beers, more than 6500

breweries exist in Europe.

Figure 1: Beer – a various successful alcoholic beverage. 

The quality standards for beer analysis are described in

the European Brewery Convention (EBC), which

includes the determination of numerous elements (like

As, Ca, Cu, Na, K….), anions (such as nitrate and

sulfite) as well as organic components (ethanol,

glycerine) and others (pesticide residues). In order to

keep the quality at the highest level some chemical

investigations have to be realized, using different

analytical technics to quantify all the potential

contaminants [1].

■ Analysis of Inorganic Contaminants using ICP-MS

For simultaneous quantitative determination of the

inorganic elements in beer, ICP-MS is the most

preferable tool for quality control because of a high

sensitivity (trace detection), a wide dynamic range and a

high sample throughput [2].The Shimadzu ICPMS-2030

constitutes an easy and fast system to meet these

requirements. Due to the unique Eco-Mode associated

with Minitorch, ICPMS-2030 is able to drastically reduce

running costs by half. The octopole collision cell assures

a high accuracy for all elements measurement. Using

Helium gas and Kinetic Energy Discrimination principle

(KED), this cell suppresses most of the spectroscopic

interferences (polyatomic interferences). The efficiency

of interferences suppression and enhancement of

sensitivity are improved by a cooled cyclonic chamber

and well controlled torch positioning. Moreover, ICPMS-

2030 is able to save all the mass issued from samples

measurement. Then thanks to its exclusive

development assistant, LabSolutionsICPMS software is

able to propose the optimum parameters for each

element in the sample. Method development has never

been easier and faster.

Figure 2: Development assistant window in LabSolutions ICPMS for
75As in beer sample. Dark curve correspond to DBG mode and blue to

DBN measurement mode.

In this study five commercially available beers from

Germany and Belgium have been measured.

Thanks to the ICPMS-2030 system, analysis of beer

could be performed without any sample preparation. All

analyzed samples are only degassed with ultra

sonication. After this treatment they are directly

aspirated to the ICPMS-2030. 7 different elements are

simultaneously quantified: As, Cd, Cu, Ni, Pb, Sb and

Zn. Analytical measurements conditions are summarized

in table 1.
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Parameter Setting

RF generator power 1.2 kW

Plasma gas 8 L/min

Auxilliary gas 1,1 L/min

Carrier gas 0.7 L/min

Nebulizer type MicroMist

Sampling depth 5 mm

Spray Chamber temperature 5°C

Coll. Cell gas flow (He)

DBG mode only
6 mL/min

Quantified Isotopes
75As, 111Cd, 65Cu, 202Hg, 60Ni, 

208Pb, 121Sb, 66Zn 

Internal Standards (ISTD) 69Ga, 71Ga, 115In, 205Tl

Table 1: ICPMS-2030 measurement parameters. 

Element Beer 1 Beer 2 Beer 3 Beer 4 Beer 5

75As 2.05 3.49 2.39 1.46 0.39
111Cd 0.07 0.05 0.07 0.08 0.15
65Cu 29.10 28.70 40.50 38.20 22.40
66Zn 5.28 23.90 5.04 2.83 29.20
60Ni 2.25 5.62 1.53 2.58 4.47

208Pb < LQ
121Sb 0.39 0.19 2.15 0.45 0.55

Element

Recovery value (%)

Beer 1 Beer 2 Beer 5

75As 100 1 97 1 109 1

111Cd 113 2 101 2 92 2

65Cu 93 3 82 3 92 3

66Zn 92 3 98 3 97 3

60Ni 84 1 95 1 85 1

208Pb 95 1 92 1 99 1

121Sb 84 2 87 2 94 2


