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INTRODUCTION 

u HEMICELLULOSE: 

×major component of lignocellulose biomass  

× located between lignin and cellulose fibers  

× considered the second most abundant natural polymer on earth 

×main constituent is xylan.  

 

 

 



XYLANASES 

u XYLAN: 

× a polysaccharide comprised of β-

1,4-linked xylopyranosyl residues 

×Complete degradation requires the 

synergistic action of several 

enzymes: 

Åβ-1,4-endoxylanase 

Åβ-xylosidase  

Åα-glucuronidase   

Åα-L-arabinofuranosidase  

Åacetyl xylan esterase       

Åphenolic acid  (ferulic or p-

coumaric acid) esterase 



Acetyl xylan esterases (AXE, 
E.C. 3.1.1.72) are key 

accessory enzymes involved 
in deacetylation of xylans 
and xylo-oligosachharides.  

They are able to hydrolyse 
acetyl groups from D-

xylopyranosyl residues in 
xylan chains. 

After the hydrolysis of the 
acetyl ester groups, xylan 
main chain has new ester-
free regions targeted by Ɲ-

1,4-endoxylanase.  

Acetylxylan  hydrolysis by 
endoxylanases proceeds with 

a higher and faster rate 
when AXEs are involved.  

ACETYL XYLAN ESTERASE 

(AXE) 



SOURCES OF ACETYL XYLAN ESTERASE 
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PRIMARY SCREENING OF MICROBIAL STRAINS 

Bacillus amyloliquefaciens B4 

Bacillus amyloliquefaciens BN7 

Trichoderma viride TV2 

Fusarium oxysporum 

Penicillium digitatum 

Aspergillus brasiliensis ATCC 16404 

Aspergillus niger 

Aspergillus niger UV5 

Aspergillus brasiliensis UV 14 

Aspergillus brasiliensis UV 7 

Penicillium digitatum UV 6 

Aspergillus niger UV10 

Penicillium digitatum UV11 

Aspergillus niger UV20 

Aspergillus brasiliensis UV 5 

Penicillium digitatum UV12 

30 minutes 

40 minutes 

50 minutes 

60 minutes 



PRIMARY SCREENING OF MICROBIAL STRAINS 

        CULTIVATION: 

VLiquid medium 1 containing 

0.8% corncob xylan as the 

only carbon source 

 

VLiquid medium 2 containing 

0.8% corncob xylan and 

supplemented with 0.5% 

Tween 80 

 

V Incubation: 30±2ºC in an 

incubator with shaker at 140 

rpm for 5-9 days. 

 

VSamples were withdrawn at 

every 24 hours and 

subjected to acetyl xylan 

esterase assay. 

 

Microorganism AXE activity (µmol/ml/min) 

Xylan medium Xylan + Tween 80 

medium 

Bacillus amyloliquefaciens B4 1.01 1.21 

Bacillus amyloliquefaciens BN7 0.29 0.33   

Trichoderma viride TV2 1.40 1.67   

Fusarium oxysporum 0.32 0.41   

Apergillus niger  - wild type 1.78 2.19   

A. niger UV 5 1.71 2.14   

A. niger UV 10 2.31 2.93   

A. niger UV 20 1.68 1.99   

A. brasiliensis ATCC 16404 – wild type 1.81 2.15   

A. brasiliensis UV 5 2.50 3.24   

A. brasiliensis UV 7 2.68 3.19   

A. brasiliensis UV 14 1.92 2.37   

Penicillium digitatum – wild type 2.05 2.66   

P. digitatum UV 6 2.02 2.59   

P. digitatum UV 11 2.34 3.03   

P. digitatum UV 12 1.92 2.25   



SECONDARY SCREENING OF MICROBIAL STRAINS 

×CULTIVATION: 

×2 types of liquid medium with 

different carbon sources:  

×wheat bran (WB)  

×de-starched wheat bran (DSWB) 

 

×Both culture mediums were supplemented 

with 0.5% Tween 80. 

 

Samples were taken at every 24 hours and 

were analysed for their acetyl xylan esterase 

activity, xylanase activity and protein content. 

Bacillus amyloliquefaciens B4 

Penicillium digitatum ï wild type 

Aspergillus brasiliensis ATCC 16404 

-  wild type 

Aspergillus niger ï wild type 

Aspergillus brasiliensis UV 7 

Penicillium digitatum UV11 

Aspergillus brasiliensis UV 5 

Aspergillus niger UV10 



SECONDARY SCREENING OF MICROBIAL STRAINS 

Microorganism AXE activity 

(µmol/ml/min) 

Xylanase activity 

(µmol/ml/min) 

B. amyloliquefaciens 

B4 

1.05 1.14 1.72 1.89 

A. niger  - wild type 2.10 2.31 2.44 2.67 

A. niger UV 10 2.72 2.99 2.68 2.90 

A. brasiliensis ATCC 

16404 - wild type 

2.08 2.27 2.51 2.73 

A. brasiliensis UV 5 3.09 3.41 3.24 3.52 

A. brasiliensis UV 7 3.10 3.35 2.87 3.10 

P. digitatum ï wild 

type 

2.48 2.72 2.63 2.89 

P. digitatum UV 11 2.89 3.17 2.80 3.05 
WB – wheat bran medium, DSWB – de-starched wheat bran medium 

Microorganism Specific AXE 

activity (µmol/mg 

protein) 

B. amyloliquefaciens 

B4 

1.05 

A. niger  - wild type 1.22 

A. niger UV 10 1.43 

A. brasiliensis ATCC 

16404 - wild strain 

1.20 

A. brasiliensis UV 5 1.34 

A. brasiliensis UV 7 1.27 

P. digitatum - wild 

type 

0.78 

P. digitatum UV 11 0.81 



CONCLUSIONS 

ÇAcetyl xylan esterases are key accessory enzymes necessary for the complete hydrolysis 

of xylan, their action improving the activity of β-1,4-endoxylanases. 

 

Ç4 mutant tested strains (UV mutagenesis) displayed the highest acetyl xylan esterase 

activities: Aspergillus niger UV 10, Aspergillus brasiliensis ATCC 16404 UV 5, 

Aspergillus brasiliensis ATCC 16404 UV 7 and Penicillium digitatum UV 11. 

 

ÇThe best acetyl xylan esterase activity of 3.24 µmol/ml/min was detected with Aspergillus 

brasiliensis ATCC 16404 UV5 on corncob xylan medium supplemented with 0.5% Tween 

80. The mutant strain was obtained with UV mutagenesis after 60 minutes exposure.  

 

ÇThe highest specific enzymatic activity of 1.43 µmol/mg protein was displayed by 

Aspergillus niger UV 10, higher than the wild type strain with almost 17%. 



CONCLUSIONS 

ÇAccording to these experimental conditions, it was observed that the addition of Tween 80 was 

correlated to an improvement in enzymatic activities with 20-30%. 

 

ÇThe best results were obtained with de-starched wheat bran medium, the enzymatic activities 

being higher with 7-10% for the majority of the microbial strains.  

 

ÇA less studied strain for its production of acetyl xylan esterase, Penicillium digitatum displayed a 

relatively high enzymatic activity of 3.03 µmol/ml/min (corncob xylan + Tween 80) and 3.17 

µmol/ml/min (de-starched wheat bran + Tween 80). 

 

ÇConsidering these study results, UV mutagenesis could be an important tool for obtaining 

improved mutant strains with higher acetyl xylan esterase activities. 

 

ÇThese results are significant for further experimental studies related to hydrolysis of 

hemicellulose, regarding lignocellulosic biomass valorisation. 



āThe  
environment is 
everything that 
x£}Ą¤ |t ā 

 
Albert Einstein  


