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Recovering essential oil from onion waste stream with green solvents

Gaakeer, W., Mattheussens, E., Veloso, T.
Project/Research Group: BBB&P
Contact information: wa.gaakeer@avans.nl
Date: January 2024

During the industrial processing of onions, large 
quantities of onion waste stream are generated. While 
they can be turned into biogas, there is untapped 
potential to utilize them as a source of essential oil.

Goal of Research

Dipropyl Trisulfide [2]

Development of Research

Peel, weight and cut the onion rings

Separation of liquid phases

Conclusion and Further Ressearch

To develop a methodology, it is crucial to identify 
which parameters of the experiments have the 
greatest impact on the expected result. Some of the 
different conditions analyzed were the type of solvent, 
the quantity of onions, the mass ratio between onions 
and solvent, the stirring frequency, temperature and 
extraction power (with the use of serial extractions).    

Two distinct experiments before filtering stage. Sharp contrast in visual aspect.   

• The limiting factor in an extraction is the amount of 
material being used in the pulp. The minimal amount 
that allows an extraction is 50g of onions.

• Serial extractions are helpful to determine more 
advanced factors in the research, but in order to yield 
enough solvent for the subsequent tests, the mass of 
onion used in the beginning needs to be high.

• Temperature and stirring frequency are not crucial to 
the result, however it is necessary to ensure that the 
proteins are not destroyed and that the mixture is 
homogeneous as the extraction happens

• The definition of the solvent only can be done after 
more tests. Olive oil is cheaper than triolein, but the 
extraction capability needs to be quantified and 
further LCA and cost-analysis tests are necessary.

• The extraction may happen in the same way with a 
50 or 75% reduction on the period of extraction. 
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Introduction

Methodology

• Develop a method to extract essential oil from 
onion waste stream at low temperatures.

• Determine the best viable solvent to do so.

Dipropyl Disulfide [2]

The key chemicals in the 
onion oil are the sulphur 
compounds, who give the 
characteristic smell of the 
vegetable. Their 
extraction usually occurs 
via steam-  distillation,  but the high temperatures denatures the 
plant proteins, lowering their economic value. By 
using solvents to extract the oil compounds, it is 
possible to keep temperatures low and proteins intact. 

Blend to obtain pulp

Add Water

Add solvent, seal

Extract for 24 hours

Vacuum-pump filtration

Collect samples

Single test

Empirical observations and mass-balance calculations 
were used to improve and refine the methodology. 
The quality of the pulp and quantity of onions used 
were the most important parameters to ensure a good 
extraction result.  
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