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Fraud cases 



Coordinated control plan on authenticity of honey to 
detect fraudulent practices 

 honey mislabelled with regard to its 

geographical and/or botanical origin; 

 

 products declared or presented as honey 

although containing exogenous sugars or 

sugar products 



Proposed coordinated 
control plan 



JRC's contribution 

 Analyse the samples received from the Member States by the in-house 

validated Liquid Chromatography – Isotope Ratio Mass Spectrometry 

(LC-IRMS) method and interpret the results on the basis of published 

authenticity criteria. 



Sampling by the Member States (plus Norway & Switzerland) 

Source type Samples collected 

Border inspection 35 1.5% 

Distributor 157 6.9% 

Importer 63 2.8% 

Packaging companies 134 5.9% 

Processor 81 3.6% 

Producer 152 6.7% 

Retailer 1010 44.6% 

Storage companies 60 2.7% 

Wholesaler 81 3.6% 

Unknown 491 21.7% 

Total 2264 100.0% 



Sampling by the Member States (plus Norway & Switzerland) 

Samples Number 

Collected by Member States (plus Norway and Switzerland) 2264 

    

Sent to JRC and analysed by LC-IRMS 

 

1069 

     -) of which without meta-data   38  

     -) non-compliant by applying the tests of Tiers 1 and 2 and 

EA-IRMS in the Member States 

  

138 

  

     -) compliant by applying the tests of Tiers 1 and 2 and EA-

IRMS in the Member States 

  

893 



Honey composition 

 Water ~ 18% 

 Fructose ~ 31 - 49% 

 Glucose ~ 23 - 41% 

 Disaccharides (i.e. sucrose) ~ 0.2 - 10% 

 Oligosaccharides 3-5% including: 

trisaccharides (melezitose, raffinose, erlose, etc.) 

traces of oligosaccharides with higher DP 

 Other ingredients up to 6% including anti-oxidants 

(flavonoids), organic acids, minerals, proteins and amino-

acids 



Source: Intertek, 2015 



Benchmark purity criteria – EA/LC-IRMS  
Raezke (Intertek, 2015) & Elflein method (eFood Lab, 3/2015) 

N= > 20,000 honeys (Intertek's database) 



Measurement uncertainty 
in dubio pro reo 

Parameter Std dev. 

13Cprotein 0.16‰ 

13Cfructose 0.11‰ 

13Cglucose 0.12‰ 

13Cdisaccharides 0.18‰ 

13Ctrisaccharides 0.23‰ 

Percent peak area 

oligosaccharides 

0.66% 

𝑈 = 2 ∗  𝑆𝐷2 𝑎 + 𝑆𝐷2(𝑏) 



Compliant polyfloral honey 

Trisaccharides 

(-26.3 ‰) 

 

Disaccharides 

(-25.1 ‰) 

 

Glucose 

(-25.2 ‰) 

 Fructose 

(-24.9 ‰) 

 

13C protein = -25.3‰ 

 

Δ 13C max = | ts – f | = 1.4‰ (compliant)  

HS-0315 



Suspicious honey 

13C protein = -29.3‰ 

Δ 13C max = | f – p | = 3.9‰ 

Oligosaccharides peak area = 12% 

(suspicious) 



Preliminary conclusions on adulteration experiments 
using the LC-IRMS 

Source adulterant Potential detection 

limit 

Pre-condition 

C4 sugar > 1% 

C3 sugar > 10% Oligosaccharides present  



Issues with trisaccharide: peaks with low intensities 



Results 

Origin Samples 

(n) 

Suspicion of non-compliance  

(n) (%) 

Blend of EU honeys 96 19 19.8 

Blend of EU and non-EU honeys 426 40 9.4 

Blend of non-EU honeys 30 3 10.0 

Single EU Member State 275 53 19.3 

Single non-EU country 55 11 20.0 

Unknown 11 1 9.1 

TOTAL 893 127 14.2 



Results 

Category Samples 

(n) 

Suspicion of non-compliance 

(n) (%) 

Border 4 0 0 

Distributor 106 8 7.6 

Importer 21 2 9.5 

Packager 29 4 13.8 

Processor 36 3 8.3 

Producer 51 5 9.8 

Retailer 563 92 16.3 

Storage 22 3 13.6 

Wholesaler 56 10 17.9 

Unknown 5 0 0 

TOTAL 893 127 14.2 



Recommendations 

 Harmonization of analytical methods 

 

 Biobank of honeys, sugar syrups and bee feeding products 

 

 European honey reference database 

 

 Validation of emerging analytical methods 



Ways forward 

 Organisation of a technical meeting at JRC-Geel (BE) to collect ideas 
around gaps in knowledge and how to plug them (11th January 2018) 
 

 Organisation of an interlaboratory comparison exercise on EA/LC-IRMS 
 

 Transfer the knowledge to the European Commission for further 
actions to reduce honey adulteration 
 
Interested? Please contact alain.maquet@ec.europa.eu 
 

mailto:alain.maquet@ec.europa.eu


Any questions? 



Stay in touch 

EU Science Hub: 

ec.europa.eu/jrc 

 

Twitter: 

@EU_ScienceHub 

 

YouTube:  

EU Science Hub 
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Joint Research Centre 


