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METHOD

Cucumber treatment

Pasteurized for 5 min at 80 ºC

L. plantarum (1 strain)
L. pentosus (2 strains)
P. pentosaceus (1 strain)
L. lactis (1 strain)
L. fermentum (1 strain)

Single strain inoculation

Inoculation at 10⁶ cfu/g 
in 200 grams of 

cucumber

Fermentation

for 24 hours at 37 ºC:

• Other species 

reach 10⁸ cfu/g 

• L. lactis reach 

10⁷ cfu/g 

1 2 3

LAB Isolation & Identification

• Strains isolated from various fermented vegetables collected in Cambodian 
markets

• Genotype identification by 16S rRNA gene sequencing
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• This PCA score plot of volatiles found in this study presented half of total 
variability: PC1 (31.5%) and PC2 (21.4%) of total variance in data.

• After fermentation, volatiles were greatly modified by LAB.
• Volatiles from cucumber fermented with L. fermentum, L. plantarum, P. 

pentosaceus resulted in closer relation to each other compared to other LAB 
species.

• Despite being the same genus, L. plantarum and L. pentosus resulted in 
different volatile profiles.

• L. lactis presented important differentiation of volatile profiles in 
cucumber fermentation by comparing with other LAB species.

L. lactis is the key producer of acetate esters 

Score plot of volatile compounds found in this study

• L. lactis produced the highest number of volatile esters.
• Alcohol Acetyltransferase (ATF) potentially involved in the production of 

acetate esters have not been completely elucidated. ATF genes in yeast are 
involved in the acetate ester formation from long chain alcohols, but not from 
shorter chain alcohols (2).

• For L. lactis, no homologues of ATF have been identified but hexyl acetate 
could imply EstA esterase (3).
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• LAB affected volatile profiles of cucumber. 
• L. lactis produced a wide range of volatile esters. 
Perspectives:
• Volatile esters are known to be fruity and floral scents which is interesting to 

be found in L. lactis fermentation with cucumbers. Using L. lactis as a starter 
in green vegetables fermentation could be further studied about organoleptic 
properties to observe whether if volatile esters formation enable flavor 
improvement.

• Biochemical pathway of L. lactis forming volatile esters must be further 
investigated. 

• Fermented vegetables are currently getting attention worldwide due to their 
interest through lactic acid bacteria’s (LAB) beneficial effects (1).

• Sensorial challenges linked to fermentation highly depend on LAB species’ 
biochemical capability (1).

• Volatile profiles contributing to flavor and nutrient properties are necessarily 
important for assessment in green vegetables fermentation (1).

Aim:
• To explore volatile profiles produced by different LAB in mashed 

cucumber fermentation.
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