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Food Analysis

Is our food safe????

Nobody can answer this question………

………but It has never been ckecked better than today



EC Approach to Food Safety *

 Every European has the right to know how food is 

produced, processed, packaged, labelled and sold

 The goal of the EC's Food Safety policy is to ensure a 

high level of protection of human health regarding the 

food industry — Europe’s largest manufacturing and 

employment sector

 The EC's guiding principle is to apply an integrated 

approach from farm to fork (white paper)

 http://ec.europa.eu/food/index_en.htm

http://ec.europa.eu/food/index_en.htm


Properties to determine:

• Composition

• Essential Elements

• Toxic Elements

• Taste, Color.....

• Contaminants

Food Quality…….

Laws and Regulations:

• Drinking Water Regulation

• Beer Purity Law

• Foodstuff and commodity Act

• European Food Law

• European Food Safety Authority



One Stop Vendor in Food Analysis
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Beer Analysis - Overview

 Introduction

 European Regulations

 Analysis of Beer

 Spectroscopy

 Chromatography

 Mass Spectrometry 



Regulations

 500 Years German Beer Purity Law

 Oldest Food Law in the world since 23 April 1516

 Beer is the most popular alcoholic beverage in Europe. In 

Germany, beer enjoys a particularly high status due to the 

German Beer Purity Law of 1516 (the “Reinheitsgebot”)…..

 https://www.shimadzu.eu/sites/default/files/beer_catalogue_c10

g-e049.pdf

https://www.shimadzu.eu/sites/default/files/beer_catalogue_c10g-e049.pdf


Regulations

 MEBAK
 Mid- European brewing commission

 EBC
 European brewery convention

 Testing chemical/ physical parameters
 Organic components

 Element concentration

 Density

 Turbidity

 Color



What´s inside the Beer ???

Water

Ethanol

Aluminium

95 %

5 %

0,20 mg/L

Arsenic 0,01 mg/L

Lead 0,04 mg/L

Antimony 0,01 mg/L

Cadmium 5,00 µg/L

Copper 0,20 mg/L

Zinc 0,20 mg/L

Tin 0,10 mg/L

Ochratoxin A 5,00 µg/L*

Glyphosate 20,0 mg/L**

* in barley ** in barley



Quantitation of Heavy Metals

….for highly sensitive determination of more than  70 

elements using ICPMS-2030

https://www.shimadzu.eu/icpms-2030

https://www.shimadzu.eu/icpms-2030


ICP- Spectrometry Coupled to Mass

 Analysis Technique: 
 Multi-element analysis : simultaneous as in ICP-OES

 Extremely sensitive => analysis of ultra-traces (< ppb => ppt). 

Mini Torch

TechnologyMass detector 

Detection, identification 

and quantification of 

ions



Welcome in the World of Traces 
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Sample Preparation

• Direct analysis with internal standard or

• Dilution with H2O 1:1 or 1:10

• Ultrasonic pretreatment

• Alcohol concentration approx. 2,5 %

• HNO3 concentration 0.1 %

• Calibration range: 0.002 µg/L to 20 mg/L.



Argon Plasma with Minitorch

System Parameters:

 RF Power 1.2 kW

 PL Gas 10 L/min

 AX Gas 0.6 L/min

 CA Gas 0.7 L/min

 Exposure time 15 sec



Water Analysis



Beer Data

https://www.researchgate.net/publication/315860965_How_Pure_is_Pure_Determination_of_Contaminants_in_Beer_by_ICP-MS_and_LC-MSMS

https://www.researchgate.net/publication/315860965_How_Pure_is_Pure_Determination_of_Contaminants_in_Beer_by_ICP-MS_and_LC-MSMS


Mycotoxin Analysis

Consumers want to trust in safe, non-toxic food

EU: strictest regulations of the world

Aflatoxins: Aflatoxin B1, B2 (AFB1, AFB2), G1, G2 (AFG1, AFG2) (Grain)
AFB1: most genotoxic and carcinogenic

Ochratoxin A (OTA), Zearalenone (ZON), Deoxynivalenol (DON), Nivalenol (NIV) 
(Grain)

Aflatoxin M1 (AFM1) (Milk)

and Patulin (PAT) (Fruits)



Features of Mycotoxin System 

High sensitivity

 EU directive level (*)
(* not applicable for baby food)

 no derivatization

 combination of PDA detector and RF-20Axs 

Fast and easy screening

 10 mycotoxins are monitored in 14-minutes.

 Step-by-step explanation

Quick result

 Results and reports are produced automatically after analysis



Comparison of Beer Charges

Clear differences concerning the mycotoxin content in different 

charges of the same beer



Determination at EU Regulations

Target compound
Examples of 

targeted product
EU

US

(Codex)
Japan

Aflatoxin 

B1,B2,G1,G2

(AFB1,B2,G1,G2)

Grain, Grain 

product (Flour etc.)

Total 4~15 

µg/kg

AFB1 2~12 

µg/kg

Total 10~15 

µg/kg
Total 10 µg/kg

Aflatoxin M1

(AFM1)
Milk 0.05 µg/kg 0.5 µg/kg 0.5 µg/kg

Ochratoxin A (OTA) Wheat, Wheat flour 2~10 µg/kg 5 µg/kg Not regulated

Patulin (PAT) Apple 25~50 µg/kg 50 µg/kg 50 µg/kg

Deoxynivalenol

(DON)
Wheat, Wheat flour

500~1750 

µg/kg
1000 µg/kg

1100 µg/kg

(provisional 

standard value)

Nivalenol (NIV) Wheat, Wheat flour Not regulated

Zearalenone (ZON)
Grain, Grain 

product (Flour etc.)

20～400 µg/kg

(feed : 2～3 

mg/kg)

Not regulated
Not regulated

(feed : 1 mg/kg)
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Features 

Quick feedback: Reports are immediately available

(3) Data processing

Analysis report

(1) Sample 

preparation

* Multi data report（LabSolutions DB/CS）

(2) Data 

acquisition

Flagged screening 

report*

Data browser



Analysis of Pesticides

….for highly sensitive determination of Glyphosate in 

Beer using LCMS-8060

http://www.laboratory-journal.com/science/food/secrets-beers

http://www.laboratory-journal.com/science/food/secrets-beers


Glyphosate: Background

February 2016:

 Glyphosate residues found in 14 German beers

significant above the maximum residue limit of

0,1 µg/l for German drinking water

 Method: ELISA test

 Acceptable Daily Intake: 0,3 mg/kg body weight

 Federal Institute for risk assessment (BfR):                  

no risk < 1000 L/day



Glyphosate: Existing Methods

 Vegetables: EURL-SRM Quick Polar Pesticides

Method (QuPPe)

 Mother‘s milk: BfR-method for Glyphosate

(J. Agric. Food Chem. 2016, 64, 1414−1421),             

LOQ 1 ng/ml

 Environment: PROMOTE project (UFZ)

Beer is a difficult matrix due to: 

interferences during derivatisation with FMOC

Highly polar compounds such as glyphosate...

...have a low mass and less product ions



Two Workflows

1 ml beer + 1 ml methanol, vortex

centrifuge, 15 min, 12000 rpm

500 µl supernatant 500 µl residue

Analysis with Nexera MX and LCMS-8060

+ 25 µl EDTA-borate buffer

+ 75 µl FMOC

60 min incubation at 50 °C

30 µl 0,2 % phosphoric acid

+ 125 µl water

Without derivatisationWith derivatisation



Nexera MX with LCMS-8060

https://www.researchgate.net/publication/315860965_How_Pure_is_Pure_Determination_of_Contaminants_in_Beer_by_ICP-MS_and_LC-MSMS

https://www.researchgate.net/publication/315860965_How_Pure_is_Pure_Determination_of_Contaminants_in_Beer_by_ICP-MS_and_LC-MSMS


LC-MS/MS Parameters

[2] Highly Polar Pesticide Analysis in Food Samples by LC-MS/MS, WP-351, ASMS 2014, Poster WP-351

David R. Baker1, Mikaël Levi2, Eric Capodanno3

1Shimadzu, Manchester, UK 2Shimadzu, Marne-La-Vallée, France 3Phytocontrol, Nimes, France 

[3] Application News 120, Analysis of Glufosinate, Glyphosate, and AMPA in Drinking Water Using a Triple Quadrupole LC/MS/MS 

System, Nov. 2015

Compared Final 

Columns,

without derivatisation

[2]

Obelisc R, SM-C18, SW-C18, ZIC-HILIC,        

ZIC-cHILIC, Hypercarb and Synergi Fusion 

C18

Hypercarb

(100 mm x 2.1 mm, 5 μm)

Mobile phases,

without derivatisation

[2]

Different concentrations of ammonium

acetate, ammonium formate, ammonium

hydroxide, formic acid and acetic acid. 

Methanol, acetonitrile

1% acetic acid, 

methanol + 1% acetic acid

Columns, 

with derivatisation

[1]

Raptor Biphenyl, Raptor C18 and other

C18-columns

Raptor C18

(100 mm x 2.1 mm, 2.7 μm)

Mobile phases

with derivatisation

[3]

Shimadzu application note
5 mM ammonium acetate

Acetonitrile

Ion Source Parameters,

for both

[1]

Drying Gas, Nebulising Gas, Heating Gas, 

ESI-Voltage, Desolvation Line Temperature,

Heat Block Temperature, Interface 

Temperature

DG 3.00 l/min, NG 3.00 l/min, HG 

15.0 l/min, ESI + 4 / - 3 kV, DLT

150°C, HBT 400 °C, IFT 325 °C 



Results: Calibration and QC Samples

Glyphosate

15 ng/ml

in pils 1

FMOC-Glyphosate

15 ng/ml

in pils 1

r² = 0,9991

5-100 ng/ml

in pils 1

r² = 0.9916

5-100 ng/ml

in pils 1
QC 15 ng/mL, 

spiked in beer

FMOC-Glyphosate

Conc

.

Accuracy

[%]

pils 1 18.28 121.8

pils 2 13.04 86.9

weiss

beer 16.68 111.2

weiss

beer 13.32 88.8

pils 2 17.1 114

pils 1 14.42 96.1

QC 15 ng/mL, spiked in beer

Glyphosate

Conc

. Accuracy [%]

pils 1 15.81 105.4

pils 2 17.67 117.8

weiss beer 17.3 115.4

weiss beer 17.48 116.6

pils 2 15.62 104.1

pils 1 16.57 110.5



Results: Beer Samples
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Summary

 A routine method for the determination of Glyphosate was developed

 LOQ: 10 ng/ml in beer

 Accurate and sensitive quantification without derivatisation

 Nexera MX allows higher sample throughput

 Application Notes available (request: info@shimadzu.eu)



Conclusion

Shimadzu is offering the full range of instruments for

„state of the art“ solutions in beer analysis

in order to maintain the highest level of food quality

and food safety.



Thank You!

….and please enjoy your beer !


