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The Alcohol Belts of Europe

https://en.wikipedia.org/wiki/Alcohol_belts_of_Europe



World Wine Production 2015

http://ec.europa.eu/agriculture/dashboards/wine-dashboard_en.pdf



Wine Production in Europe 2016

http://ec.europa.eu/agriculture/wine/statistics/2016-2017_en.pdf



World Wine Production

Millionen
Hektar

Millionen
Hektoliter

Hektoliter
pro Hektar

World 8 260 33

Europe 5 200 42

Asia 1.35 6

America 0.75 47 62

Africa 0.31 10

Ozeania 0.10 6

Germany 0.11 9 81

http://upload.wikimedia.org/wikipedia/commons/5/52/Grapes_arriving_at_winery.JPG
http://upload.wikimedia.org/wikipedia/commons/f/f4/Vin_Rouge_Gaillac.jpg


Wine Consumption in Europe

https://jakubmarian.com/wp-content/uploads/2015/08/wine-who-per-capita.jpg



Wine Analysis

Is our wine safe????

 Nobody can answer this question

 but It has never been ckecked better than today

 EFSA: Over 97% of foods in EU contain pesticide residues within legal limits

 97.4% of the samples analysed fell within legal limits

 54.6% were free of detectable residues

 1.5% clearly exceeded the legal limits

 multiple residues were found in 27.3% of samples.

https://www.efsa.europa.eu/en/press/news/150312



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

* dated 1st July 2016

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


Properties to determine:

• Composition

• Essential Elements

• Toxic Elements

• Taste, Color.....

• Contaminants

Food Safety/ Quality…….

Laws and Regulations:

• Drinking Water Regulation

• Beer Purity Law

• Foodstuff and Commodity Act

• European Food Law

• European Food Safety Authority



More Regulations…..

 European Union wine regulation

 Latest update from 9th March 2012 

 Testing physical parameters

 Density

 Turbidity

 Color



One Stop Vendor in Food Analysis

A

Z

AAS

ICP-OES/MS

LCMS

TM

FTIR

GCMS

UV

LC



European Wine Regulation

Aluminium 8,00 mg/l

Arsenic 0,10 mg/l

Lead 0,25 mg/l

Boron 80 mg/l

Cadmium 0,01 mg/l

Copper 2,00 mg/l

Zinc 5,00 mg/l

Tin 1,00 mg/l

Trichloromethane (Chloroform) 0,10 mg/l

Trichloroethene 0,10 mg/l

Tetrachloroethene 0,10 mg/l

Trichloromethane, Trichloroethene and Tetrachlorethene (total) 0,20 mg/l

Trichloroanisol (TCA)

Control Limits:



Scientific Color Determination

 The International Organisation of Vine and 
Wine (OIV) provides methods to assess the 
color of a wine using  spectrophotometers:

 Compendium of international methods of wine and must, 
ANALYSIS, EDITION 2012 VOLUME 2, 619 p



Wine Color Analysis

 Sudraud Method: I = A 420nm + A 520nm

http://www.shimadzu.eu/sites/default/files/ILM_GUIDE_14_008_010_.pdf

http://www.shimadzu.eu/sites/default/files/ILM_GUIDE_14_008_010_.pdf


Important Applications

 Transmission/ Reflection of Glass

 Sun protective glas with Fe (II)/ (III), Cu (II) oxid

 UV-2600 with ISR-2600plus



2,4,6-Trichloranisole (TCA)

 Chlorinated aromatic hydrocarbon

 Metabolite of 2,4,6-Trichlorophenol (fungicide)

 Causing cork tainted wine

 Bad smell/ taste

 http://www.ssi.shimadzu.com/products/literature/gcms/laan-j-ms-073.pdf

http://www.ssi.shimadzu.com/products/literature/gcms/laan-j-ms-073.pdf


Analysis of TCA in Wine

….using GCMS-QP2010 Ultra with HS-20trap head space 
sampler

Figure 2: SIM 
Chromatogram of TCA in 
Wine  using conventional 
headspace GCMS (wine 
spiked with 100 ng/L TCA 

Figure 1: SIM Chromatogram of 
TCA in Wine  using HS-Trap 
(wine spiked with 1 ng/L TCA 



 Enhanced selectivity: Triple-quadrupole technology

Flavor Analysis with GCMSMS 
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Erich Leitner, Institute of Analytical Chemistry and Food Chemistry, TU Graz

GCMS-QP2020 GCMS-TQ8040



Resveratrol Analysis

 Phytoalexin/ Polyphenol (Antioxidant)

 Present in the skin of red grapes

 Health benefits (cancer therapy)

 Dietary supplement for increased longevity

 …..using Nexera UHPLC/ RF-20Axs

 http://www2.shimadzu.com/applications/LC/L413.pdf

http://www2.shimadzu.com/applications/LC/L413.pdf


Analytical Conditions & Results

Chromatogram of Red Wine

Analytical Conditions

Sample Preparation



Quantitation of Heavy Metals (1)

Sequential…..

…in Flame and furnace atomization using AA-7000
Determination of Na, K, and Cu

http://www.shimadzu.eu/sites/default/files/Application_wine_SCA_120_026.pdf

http://www.shimadzu.eu/sites/default/files/Application_wine_SCA_120_026.pdf


Quantitation of Heavy Metals(2)

….using simultaneous ICP-OES: ICPE-9820

http://www.shimadzu.eu/sites/default/files/AN_SCA_115_023_Wine_0.pdf

http://www.shimadzu.eu/sites/default/files/AN_SCA_115_023_Wine_0.pdf


Multielement Calibration

Selected Calibration range from: 0 - 1000 µg/L



Quantitation of Heavy Metals(3)

….using high sensitivity ICPMS-2030

http://www.shimadzu.eu/sites/default/files/AN_SCA_115_023_Wine_0.pdf

http://www.shimadzu.eu/sites/default/files/AN_SCA_115_023_Wine_0.pdf


ICP- Spectrometry coupled to Mass

Mini Torch

TechnologyMass detector 

Detection, identification 

and quantification of 

ions

 Analysis Technique: 
 Multi-element analysis : simultaneous as in ICP-OES
 Extremely sensitive => analysis of ultra-traces (< ppb => ppt). 



Multielement Analysis



Physical Analysis

 Cylindrical cork stoppers

 Wine and sparkling wine bottles

 Determination of extraction force

 ISO 9727-5:2007 

 Bottle height from 250 ml bis 750 ml 



Conclusion

Shimadzu is offering the full range of instruments

for

„state of the art“ solutions in wine analysis

in order to maintain the highest level of food quality

and food safety.



Questions

 ??????


