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Summary 

There is provided a method of degrading a 

heterocyclic aldehyde compound comprising the step of 

treating the heterocyclic aldehyde compound with 

Enterobacter sp. microorganisms. 5 

According to a first aspect, there is provided a 

method of degrading a heterocyclic aldehyde compound 

comprising the step of treating said heterocyclic aldehyde 

compound with Enterobacter sp. FDS8 microorganisms. 

Advantageously, the Enterobacter sp. microorganisms 10 

may be able to degrade the heterocyclic aldehyde compounds 

that are present in lignocellulose hydrolysate so as to 

significantly reduce the amount of the heterocyclic 

aldehyde compound or to completely remove the heterocyclic 

aldehyde compounds from the lignocellulose hydrolysate.  15 

Advantageously, the Enterobacter sp. microorganisms 

may be able to degrade the heterocyclic aldehyde compounds 

at a higher degradation rate and shorter degradation time 

as compared to other microorganisms.  

Advantageously, the Enterobacter sp. microorganisms 20 

may be recycled and reused for a certain number of times 

without any appreciable loss in their degradation rate.  

Advantageously, the degradation may be carried out 

under aerobic conditions and hence it is not necessary to 

remove the air from the culture medium when carrying out 25 

the degradation of the heterocyclic aldehyde compounds.  

Advantageously, the degradation can be carried out in 

the absence of any nitrogen sources.  

There is provided a method of degrading a carboxylic 

acid compound comprising the step of treating the 30 

carboxylic acid compound with Bacillus sp. microorganisms.  
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Advantageously, the Bacillus sp. microorganisms may 

be able to degrade the carboxylic acid compound that is 

present in lignocellulose hydrolysate so as to 

significantly reduce the amount of the carboxylic acid 

compound or to completely remove the carboxylic acid 5 

compounds from the lignocellulose hydrolysate.  
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Advantageously, the Bacillus sp. microorganisms may 

be able to degrade the carboxylic acid compound at a 

higher degradation rate and shorter degradation time as 

compared to other microorganisms.  

Advantageously, the Bacillus sp. microorganisms may 5 

be recycled and reused for a certain number of times 

without any appreciable loss in their degradation rate.  

Advantageously, the degradation may be carried out 

under aerobic conditions and hence it is not necessary to 

remove the air from the culture medium when carrying out 10 

the degradation of the acetic acid compound.  

Advantageously, the degradation can be carried out in 

the absence of any nitrogen sources.  

There is provided a method of degrading an organic 

compound in lignocellulose hydrolysate, comprising the 15 

step of treating the lignocellulose hydrolysate with at 

least one of Enterobacter sp. microorganisms and Bacillus 

sp. microorganisms.  

According to another aspect, there is provided a 

method of degrading an organic compound in lignocellulose 20 

hydrolysate, comprising the step of treating said 

lignocellulose hydrolysate with Enterobacter sp. FDS8 

microorganisms. 

Advantageously, the use of microorganisms to degrade 

the respective organic compounds from lignocellulose 25 

hydrolysate may not generate in any toxic wastes.  

 

Definitions 

The following words and terms used herein shall have 

the meaning indicated: 30 
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The term "degrading", when used in connection with a 

compound, such as a heterocylic aldehyde compound or 

carboxylic acid compound, refers to the breakage of one or 

more chemical bonds of said compound.  

The terms “treat,” “treatment,” and grammatical 5 

variants thereof, when used herein with reference to an 

organic compound (such as a heterocyclic aldehyde compound 

or a carboxylic acid compound) refers to contact of the 
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Claims 

 

1. A method of degrading a heterocyclic aldehyde 

compound comprising the step of treating said 

heterocyclic aldehyde compound with Enterobacter sp. FDS8 5 

microorganisms. 

 

2. The method of claim 1, wherein the ring 

structure of said heterocyclic aldehyde compound has 4 to 

5 carbon atoms and 1 to 2 heteroatoms. 10 

 

3. The method of claim 2, wherein the ring 

structure of said heterocyclic aldehyde compound has 4 

carbon atoms and 1 heteroatom. 

 15 

4. The method of claim 2 or claim 3, wherein said 

heteroatom is oxygen. 

 

5. The method of any one of the preceding claims, 

wherein the aldehyde moiety of said heterocyclic aldehyde 20 

compound has 1 to 3 carbon atoms. 

 

6. The method of claim any one of the preceding 

claims, wherein said heterocyclic aldehyde compound is at 

least one of 2-furaldehyde and 5-(hydroxymethyl)-2-25 

furaldehyde. 

 

 

7. The method of claim 1, wherein said 

Enterobacter sp. FDS8 has a 16S rDNA sequence as shown in 30 

SEQ ID  NO: 3. 
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8. The method of any one of claims 6 to 7, wherein 

the degradation rate of said 2-furaldehyde is in the 

range selected from the group consisting of 500 to 600 

mg/L/h and 530 to 540 mg/L/h and the degradation rate of 5 

said 5-(hydroxymethyl)-2-furaldehyde is in the range 

selected from the group consisting of 100 to 200 mg/L/h 

and 120 to 130 mg/L/h. 

 

9. The method of any one of the preceding claims, 10 

wherein the inoculation amount of said Enterobacter sp. 

FDS8 microorganisms is in the range selected from the 

group consisting of 3 to 5 g/L, 3 to 4 g/L and 4 to 5 

g/L. 

 15 

10. The method of any one of the preceding claims, 

comprising, before said treating step, the step of 

culturing said Enterobacter sp. FDS8 microorganisms for 

15 to 20 hours.  

 20 

11. The method of any one of the preceding claims, 

further comprising the step of collecting said 

Enterobacter sp. FDS8 microorganisms. 

 

12. The method of claim 11, further comprising the 25 

step of reusing the collected Enterobacter sp. FDS8 

microorganisms in a further treating step. 

 

13. The method of claim 12, wherein the steps of 

treating said heterocyclic aldehyde compound, collecting 30 

said Enterobacter sp. FDS8 microorganisms and reusing 

said Enterobacter sp. FDS8 microorganisms are repeated 

for at least one time.  
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14. The method of any one of the preceding claims, 

wherein said heterocyclic aldehyde compound is present in 

lignocellulose hydrolysate. 

 5 
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15. A method of degrading an organic compound in 

lignocellulose hydrolysate, comprising the step of 

treating said lignocellulose hydrolysate with 

Enterobacter sp. FDS8 microorganisms. 

 5 

16. The method of claim 26, wherein said organic 

compound is a heterocyclic aldehyde compound. 
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