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Enzymatic grafting represents a promising tool for wood protection. This strategy is based in the covalent anchoring of target compounds onto wood by a enzyme-based reaction. It is an 

environmental-friendly and simple treatment and has advantage of the covalent fixation of the substrates on wood surface. As a consequence, leaching is avoided and long-lasting treatments are 

obtained.    

In this work, we propose the extraction of several commercial wood species followed by an enzymatic grafting of wood extractives as a new approach for fungal rot resistance. Considering the 

specificity of the enzyme employed, laccase, special attention was paid for quantification and identification of phenolic extractives. 

 

 

 

 

 

 

 
 

A TA in the GénoBois platform (INRA, Orléans, France) was profited in the framework of the Trees4Future project to characterize the extracts obtained from différent species and correlate their 

chemical composition and biocidal activity. 
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SAMPLE DESCRIPTION 
QUANTIFICATION OF PHENOLS & 

FLAVONOLS 

IDENTIFICATION OF EXTRACTIVES BY 

HPLC-DAD 

Extracts were obtained after 50 

cycles on a Soxhlet extractor.  

Toluene and ethanol were used as 

solvents. 

Trees species employed were: 

• Eucalyptus globulus 

• Pinus pinaster 

• Pinus radiata 

• Cryptomeria japonica 

Phenolic content was determined 

following a modified protocol of the 

Folin-Ciocalteu’s method1.  

 

Flavonols were quantified by a 

colorimetric reaction with DMACA 

(p-Dimethylaminocinnamaldehyde). 

Pâques, L.E., Charpentier, J-P. (2015) Perspectives for genetic improvement in heartwood size and extractive content in relation to natural durability and aesthetics in interspecific hybrid larch (Larix eurolepis). Eur. J. For. Res., 134: 857-868 

Identification of extractives by HPLC was 

accomplished by comparison with standards.  

A gradient method was applied as follows: 
 

Colonne Lichrosphere C18  

 

A: H2O/acetic acid  1% 

B: MeOH/ACN (50/50) 

Toven = 40ºC 

 

Time (min) % A % B 

0 65 35 

5 40 60 

13 20 80 

28 0 100 

35 65 35 
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  Figure 1. Total phenolic contents in the different extracts.           Figure 2. Total flavonoid contents in the different extracts 

  

Figure 3. HPLC Chromatogram of 

the toluene extract of P. radiata. 

(Pink line 340 nm, Blue line-280nm).  

  
PS 

PC 

PSM 
Among the major constituents, pinosylvin 

(PS), pinocembrin (PC) and pinosylvin 

monomethyl ether (PSM) were identified in the 

extracts of both P. pinaster and P. radiata with 

the HPLC-DAD.  

Enzymatic 

treatment 

Mass loss  (%) 

Toluene 

extract 

Ethanolic 

extract 

P. pinaster 3.8 54.6 

P. radiata 8.4 26.8 

C. japonica 54.6 3.9 

E. globulus 44.3 62.1 

Table 1. Results from the efficacy tests 

against fungal decay . 

  

Previously to the TA, mini-blocks of wood were 

enzymatically treated with the extracts and 

subjected to fungal attack. The biocidal effect 

of the treatments was assessed in terms of 

mass loss of the specimens (Table 1).  

► Enzymatic treatment of wood with extractives is a promising wood protection strategy. Its main advantage is that the leaching of the active compounds is dramatically reduced. 

► Extracts from P. pinaster, P. radiata, E. globulus and J. cedar were assessed. Toluene extracts of Pinus spp. together with the ethonolic extract of C. japonica have resulted to have 

the highest antifungal activity. 

► A high phenolic content was correlated with the biocidal activity for the toluene extracts, but not in the case of the ethanolic ones. Ethanol, probably dissolves a huge amount of 

additional compounds. 

► High flavonoid content could explain the effectiveness of the ethanolic extract of C. japonica. 

► Pinosylvin monomethyl ether, pinocembrin and pinosylvin were identified among the major components of the toluene extracts of Pinus spp.  
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