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APPLE HERBICIDE & PESTICIDE RESIDUES 
A CASE STUDY at an APPLE PROCESSOR 

INTRODUCTION 

A major European apple processor 
was recently faced with the challenge 
of reducing or eliminating herbicide 
and pesticide residues on their 
processed apples. The Company 
processes about 60,000 tonnes of 
apples per year. The traditional 
approach to processing the apples 
was to wash them in a bath of water 
prior to sorting and grading. While 
the water was changed periodically 
and treated with chlorine there  
remained residual pesticides on the 
apples after the bath due to 
contamination during the washing 
process. 

THE CHALLENGE 

The residual pesticide level on the 
apples varied with each crop due to 
weather and harvesting conditions. 
Residual values for the following 
herbicides/pesticides were identified 
as a particular customer concern with 
measured amounts identified. 

Carbendazime (carbamate family 
insecticide) 

Captane (pesticide) 

Diphenylamine (arylamines family 
used as apple scald inhibitor) 

Thiophanate-methyl (carbamate 
family) 

Fludioxonil (fungicide) 

Chlorpyrifos-methyl  

Thiabendazole 

Propargite 

 

THE TECHNOLOGIES 

Simpson examined the scientific body 
of knowledge on the use of oxidation 
technology to address the challenge 
and recommended a treatment 
solution. Chemical oxidation is a key 
technology for solving pesticide 
contamination problems in water and 
wastewater treatment and was studied 
at the Department of Civil and 
Environmental Engineering at the 
University of Alberta. Ozonation  in 
particular has a long history  of 
investigation for aqueous pesticide  
degradation. In addition to ozonation  
various ozone-based advanced  
oxidation processes (AOPs) have also 
been evaluated and shown to be 
effective.    

 

PESTICIDES 

Pesticides can be classified (U.S. 
EPA) into herbicides , insecticides, 
fungicides, rodenticides, 
and microbiocides. A 
number of subtypes are 
also defined by some 
regulatory agencies. The 
chemical substances that 
actually have pesticidal 
potentials are called 
p e s t i c i d e  a c t i v e 
ingredients (AIs). More 
than 1000 AIs are listed 
by the U.S. EPA. To confuse matters 
commercial products have many 
different trade names and AIs have 

several different common names as 
well as the formal name.  

 

RESULTS 

Simpson identified the pesticides 
malathion, herbicides atrazine and 
simazine, and fruit pathogens 
botrytis, penicillium expansum and 

rhizopus stolonifer as indicator 
contaminants and guaranteed their 
degradation with their treatment 
system. Simpson provided a 
wastewater treatment system based 
on advanced oxidation processes.  

The system was extremely effective in 
reducing and virtually eliminating the 
residual contaminants normally found 
on the apples. The bath water was 
kept clean through oxidation and the 
apples were polished in a final rinse 
with outstanding degradation results.  

 

FURTHER INFORMATION, 
PLEASE CONTACT : 

Don Cooper, President 
Simpson Environmental  
5035 North Service Road, Unit A10   
Burlington, Ontario,  L7L 5V2 
Toll Free: 1-877-676-6363         
www.senvc.com 
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