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Innovation in life sciences 
 

Fatty Aldehydes for  
Control of Major Fruit Pest  

 
Natural volatile compounds for control of D. suzukii and other 

Drosophila species 
 

Highly selective, benign - harmless to beneficial insects  
 

Treatment prevents pre- and post-harvest infestation 
 

Drosophila suzukii is a fruit fly originating from southeast Asia, which unlike other Drosophila species infests fruit early during 

the ripening stage to lay eggs under the fruit's soft skin. It is a major pest in America and Europe and is a serious economic 

threat for the cultivation of soft summer fruits including cherries, blueberries, raspberries, blackberries, peaches, nectarines, 

apricots and grapes. It is spreading rapidly, having been included on the EPPO alert list in 2011. Just in the three states of 

California, Oregon and Washington, annual losses to D. suzukii regularly amount to $500m.  

 

Now Matthieu Louis and Ellie Fink at the Sensory Systems and Behavior Lab at the Centre de Regulació Genòmica (CRG) in 

Barcelona have identified medium-chain and fatty aldehydes and related derivatives, that prevent fruit infestation (egg laying) 

and provide protection after infestation without affecting honey bees. These compounds are frequently used as flavourings in 

human food and are generally regarded as safe (GRAS). In total the researchers identified 29 active naturally occurring, volatile 

organic compounds (VOCs) toxic to Drosophila suzukii and other Drosophila species with effective doses as low as 0.3% 

concentrations. At these application rates most VOCs will be a cost effective control method. 

 

 
 

Figure 1: EF-1601 (an unsaturated medium chain aldehyde) is effective against adult Drosophila species: EF-1601 toxicity to D. suzukii 

was compared to seven other species within the melanogaster species group (bottom), by a vapour test (inhalation). At the tested 

concentration of 10% EF-1601 (diluted in paraffin oil), EF-1601 was most toxic to D. suzukii and also showing a good effect on other Drosophila 

species. 
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The inventors tested the positional and ovipositional preference of D. suzukii to food in the presence of EF-1601 by a choice 

assay. As can be seen in Figure 2 below petri dishes with a food source contained EF-1601 or left blank. The two Petri dishes 

were placed inside a plastic box and 20 mixed sex adult flies were placed inside the plastic box and monitored every 0.5 hours, 

over a period of 5 hours, to assess their positional preference by counting the number of flies positioned on either Petri dish. 

After 24 hours, their ovipositional preference was monitored by counting the number of eggs laid on either dish.  
 

 
 

Figure 2: Choice assay: The positional avoidance of D. suzukii to food plated with EF-1601 is minimal, however, they strongly avoid laying 

their eggs on the EF-1601 plated side. 

 

 

 
 

Figure 3: EF-1601 prevents egg-laying and egg/larvae development: Assay post-treated after infestation (according to Sci. Rep. 7 (2017) 

43696 with minor modifications). 

On the left blueberries were pre-treated before infestation with EF-1601 (1, 5 or 10% solutions) or water as a control. They were then placed 

in a Petri dish with 20 mixed adult D. suzukii flies. EF-1601 treatment resulted in a dose dependent reduction in fly emergence. 

On the right untreated blueberries were placed in a Petri dish with 20 mixed adult D. suzukii flies for 4 days. All flies were removed and the 

pre-infested blueberries were dipped into EF-1601 (1, 5 or 10% solutions) or water as a control. After 12 days flies were counted. Ef-1601 at 

the two higher concentration completely eliminated the emergence of flies.  



 

 TEC Release: 18 May 2021 CONFIDENTIAL www.pbltechnology.com 

Innovation in life sciences 
 

While the early work focused on EF-1601 the inventors also looked at the effectiveness of a further 28 VOCs, they assessed 

the effective concentration to control D. suzukii and the dose response as well as toxicity and other hazards together with cost 

analysis, details of these are available on request. As can be seen in Figure 4 below some chemicals were even more effective 

than EF-1601 to control D. suzukii. These chemicals were also tested for their impact on pollinators and zero or very low levels 

of toxicity to honey bees were demonstrated at up to 5 times of the minimal effective concentration for 100% 

mortality of D. suzukii adults. 

 
 

Figure 4: Toxicity of compounds structurally related to EF-1601:  

On the left proportion of dead flies over time for the different molecules, dark red corresponds to 100% mortality. 

On the right toxicity of EF-1601 and compounds structurally related to EF-1601 with different concentrations of VOCs in paraffin oil and 

observing mortality in females (F) and males (M). A range of VOCs showed 100% mortality at lower rates than EF-1601. 

 

Names, structures and details of all above molecules are available on request. 

 

In summary the CRG inventors have identified a set of 29 naturally occurring, volatile organic compounds (VOCs), which are 

primarily fatty medium chain aldehydes (and related derivatives) that: 

• prevent fruit infestation by D. suzukii  

• provide protection after infestation 

• act through “inhalation” rather than intake  

• reaching effective doses as low as 0.3% (without optimising the formulation) 

• can also control other Drosophila species 

• do not affect honey bees even at high concentrations (10%) 

• more benign for human, aquatic life and the environment than traditional chemistry currently in use 

 

Most of the compounds are naturally occurring, and thus could be potentially used for organic production. Currently chemistry 

used to control Drosophila relies on old compounds that are becoming ineffective and therefore the current invention presents 

a much-needed novel approach. 
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