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Wood … 

Context 
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… is authorized for direct contact with food 
 
… contributes to   
 final quality,   
 final safety,   
 and character  
 of many food products. 
 

Context 



Pôle Emballage Bois 4 

But 
 

- use of wood excluded in different « good 
practice   guidelines ». 
 
  

Context 
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- Light weigt packaging baned by the Retail 
industry from their F&V logistics  organisation  
(lately Intermarché).  
 
 

Context 
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Context 

 
so renewability, sustainability, circular economy, 
environmental  benefits, are not enough…. 
 
 
 
 
 
…when price of oil is plummetting! 
 

 
 

http://upload.wikimedia.org/wikipedia/commons/5/51/Developpement_durable.svg
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- Food crises everywhere! 
Yesterday: “deli meat causes cancer!” (source WHO) 
 
 
 
Last week: 142  products tested, most are problematic 
for our health, due to mineral oil  in paper and board 
packaging 

Context 
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 - Lack of harmonised european regulation on wood in 
contact with food 
 

Context 
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European regulation  
1. ECR n°1935/2004 
  
“Material do not transfer their constituents to 
food in quantities which could:         
(a) endanger human health;  
(b) bring about an unacceptable change in the 
composition of the food;  
(c) bring about a deterioration in the 
organoleptic characteristics” 

Wood and Regulation 
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- Lack of scientific data… 
…for technical  file to be produced to the enforcement 
authorities with food contact certificates. 
 
 

Context 
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Answer: 

« Scientific 
Consortium  
EmaBois » 

 
Wooden packaging for food 

First French Scientific Consortium 
 
At instigation of the french industrialists of the wooden packaging 

Answer: EMABOIS! 
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EMABOIS 

French 
Packaging Pole 

S.I.E.L, GROW, 
SYPAL, SEILA, FBF 

2 technical 
institutes 

Actalia, FCBA 

French Food 
authorities 

ANSES, DGCCRF, DGAl 

Wood packaging 
industry 

customers 

3 Engeneering 
Schools 

ESB, ESIReims, Oniris 



Pôle Emballage Bois 13 

Title of the study: 
" Sanitary control and sensory profits of the use of wood 
packagings,  pallets and wooden industrial boxes during the 
storage and during the preservation of foodstuffs “ 
requiring: 
 
- to identify and quantify potential chemical, microbiological 
migrations from wood to food 
 
- to develop or confirm reliable and adapted analytical tools to 
the wooden material 
 

EMABOIS 



www.fromages-aop-auvergne.com 

P. Paccard-R. Ismaïl © 
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Fruit and 
vegetables 

sector 

Milk and 
Dairy 

Products 
sector 

Seafood 
sector 

http://www.blanchet-sa.com/ 

www.emballage-leger-bois.fr 

Sectors studied: 
EMABOIS 
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The wood in contact with food, 
chemical part. 

Scientific partners 

Analytical chemistry 
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Innovative 
Data 

In line with real Conditions: 
 
Raw Wood 
Single-use 
2 species: peeled Poplar, sawn Pine (France) 
2 moisture content: 13% (dry) et 36% (wet) 
2 areas into tree: sapwood and heartwood 
 
3 food simulants mimics real foods 
  A : Ethanol 10% Aqueous contact 
  D : Ethanol 95%  Fatty contact 
  E : Tenax©  Dry contact 
 
2 Temperatures : 4°C, 23°C 
8 Contact Time : from 1h to 10 days 
 

Analytical chemistry 
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In line with real Conditions: 
 

Quantitative Risk Assessment study  Real contact 

surfaces wood/real food 

 
 

Baskets - Oysters  3% of contact 

Crate - Apples  11% of contact 

Crate - Salads  22% of contact 

 

 to apply a corrective factor to our Global and Specific 

migration results  

Innovative 
Data 

Apples crate 

Analytical chemistry 
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1. Infrared  characterisation of chemical functions 

2. LC-ESI-MS  characterisation of non-volatil compounds after séparation 

Liquid chromatography -  Electro Spray Ionisation tandem Mass spectrometry  

3. GC/MS  characterisation of volatil compounds after séparation 

Gas chromatography - Mass spectrometry  

Analytical Tools   

Global migration 
 
Analysis of Global migration and Specific migration 
 
Definition « Global Migration » : Total mass given by a material to food expressed 
in mg / kg food or mg / dm² contact surface 

 
 - Validated method to get migrat from wooden samples : 

Gravimetry : evaporation of the simulant 

 

 Validated Method to identify migrat from wood : 
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- + 4800 tests  

-  Identification of all non-volatil compounds 

- Very good knowledge of non-volatile compouds :   

 

- Only innocuous molecules migrated from wood to food   

 Examples :  

 Sugar, fatty acids, carboxylic compounds 

 Glycerin, syringole, Ethyl pyruvate  

 already used by food-industry pharmaceutical industry 

 
 

Global migration 
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Validated advanced Method= TD-GC/MS (Thermodesorbtion 
with gas chromatography/mass spectrometry ). 

 

Analytical Tools   

Tenax© Analysis   
By TD-GC/MS 

Identification  
Kinetics 

 volatils compounds 
Contact  
Wood-Tenax© 

+ 1 500 tests 

146 volatils molecules identified 
7 families   

  
Definition: Value of the migration of a specific compound in mg / kg food 

Identification and  kinetics of volatil compounds 
 
 

Specific migration 
 

 

1) Identification 
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2) calculation of maximal migration 
+ 1,300 tests   
 
 “Worst case” approach: 
 - worst posible migration per family 
- specific migration measures during direct contact case between 

wood and Tenax 
 

Results 
- maximal specific migration observed was less than 0.07 mg / kg 

Tenax 
Very tiny migration . 
 
 
 

Specific migration 
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3) Risk assessment by calculation of maximal exposure, 
demanded by EFSA 
 
Consumption of 1kg of packaged food per day 
Results :  
- maximum exposure is 0,133μg / kg body weight / day 
much less than 
-  maximum exposure for molecules classified as 
"structural alert“ :  1.5 μg / kg body weight  / day   
 
 

Specific migration 
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4) Final verification of all tresholds 
 
The  TTC (Threshold of Toxicological Concern) approach was 
chosen:  a PROBABILISTIC method, validated  by FDA + EFSA,  
Approach according to molecule structure:  
 
No problematic situation identified   
The 146 volatile molecules are innocuous to consumers as 
recognized by the TTC database 
 
Scientific conclusions : 
 
 Innocuous volatils molecules for consumer 
 Safe exposure for consumers 
 No argument against the  use of wood in direct contact with 

food 
 
 
 
 

Specific migration 
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The wood in contact with food, 
microbiological part 

Scientific partners 

 Microbiology   
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2 MICROBOIS  aims  and fulfilments  
 
Technical tools:  
Validate robust extracting method of microorganisms from wood 
in lab and in real conditions  Technical innovations 
  
New scientific data : 
about ecosytem “Wood-food” : microflora and migrations 

 

 Microbiology   
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 Study Conditions = real conditions 
 * Wood: RAW 
       single-use 
      3 wooden species : Peeled Poplar, sawn Pine, sawn 

Spruce (France) 
  * 2 moisture contents: 18% (dry) et 37% (wet) 
 
 * 2 foods + 3 Microorganisms identified as risks to the 

appropriate three sectors studied 
 cheese    Listeria monocytogenes (bacteria) 
  apple  Escherichia coli (bacteria) 
  apple  Penicillium expansum (molds) 
 

  
 

 Microbiology   
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Analytical Tools for Microbiology 

Planing method validated 
 thickness of wooden units > 5mm 

2 min in Peptone solution 

Microorganisms  Identification (Standard) 

 Microbiology   

Grinding method validated 
  thickness of wooden units <5mm 

Blender 
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-1- Assessment of the microbial survival on the raw 
wood  overtime 

Innoculation 
After 24h  
Drastic reduction  
of microorganisms 
on wood  
factor 20-200 
 
Anti-microbial 
effect  

 Microbiology   
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No food; no bacteria inoculation 
108 wooden ripening shelves  
at the packaging factory gate, in stotage area or ready for use. 
Planing method 

 
5 sought pathogenic microorganisms (French regulation on 

dairy products): Listeria monocytogenes, Escherichia coli, 
Staphylococcus aureus, + Salmonella and Bacillus (families) 

108 samples analyzed 3 times for 5 different microorganisms 
 Identification of microorganisms according to standards 
+ 3800 tests 

 

NO pathogenic microorganisms onto wood 
Microbiological Safety of wood in direct contact with 

food 

-2- Assessment of microbial flora on wood used in real 
conditions    
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-3- Assessment of Microbiological migration from 
Wooden surfaces to the food in direct contact 

 99% of micro-organisms do not migrate  
from wood into the food – after 24 hours - 

+ 2600 tests 

Intentional inoculation of 2 bacteria and moulds. 
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-4- Comparison of microbiological migration from 3 
packaging materials to food 

 The transfer of microorganisms from wood to food 
is the lowest 

+ 350 tests 

 
100% 

Plastic “inclined mesh awning” used in cheese industry = pourous plastic…   

 Microbiology   



- Confirmation wood suitable for food contact 

with 

Exemplariness of the approach - Risk Analysis – 

Transparency - Scientific Robustness  
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Conclusion 



34 press & internet articles 

Large communication 



Assessment of hygienic status of single use wooden 
packaging for fish 

Partnership 

Material : 
 Wooden crates in Poplar and Pine with drainage  
 Expanded PolyStyrene (EPS) with drainage  
High Density PolyEthylene (HDPE) without drainage  

Main results : 
 
1. Wood only have antimicrobial properties   Poplar < < Pine 
2. Wooden packaging: lowest contamination after contact with fish 
 positive hygienic status 

3. Single-used materials guarantee the quality and safety of the 
fish 

4. Drainage system guarantees the quality and safety of the fish 
 NO stagnate water  
NO bacteria growth 
5. The fish in contact with the plastic is the most contaminated 



Thank You! 

http://upload.wikimedia.org/wikipedia/commons/5/51/Developpement_durable.svg

