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Pe s t ic id e s  in  Cit rus  
Crop s



DSM-FIRMENICH CONFIDENTIAL - The information contained in this document is confidential. Unauthorized disclosure is not allowed.

Ne e d  for Pe s t ic id e s
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Pesticide usage on citrus is a mitigation strategy to eliminate pests, improve quality and yield 
and provide post-harvest protection.

“Pesticides” include fungicides, rodenticides, bactericides, insect and animal repellents, and 
antimicrobials

Source: U.S. Census Bureau, International Data Base, Aug. 2006 version

Source: #AgVocatehttps://t.co/MaxvmLWVU June 21, 2015
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Citrus Production

Source UF IFAS Extension Publication #ENY-601 8/2023
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Hundreds of pesticides are registered for citrus 
applications for pre- and post-harvest applications.

Fruit processing can result in presence of residual 
pesticides in processing products:  juice, oils, peel, 
pellets, etc.
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Typ ic a l Pe s t ic id e s  found  in  Ora nge s
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Orga nop hos p horus

Source: Multivariate Assessment and Risk Ranking of Pesticide Residues in Citrus Fruits. Foods. 2023; 12(13):2454. 
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Re a lit y of Me d ia  
Influe nc e  
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Wha t  worrie s  a nd  c onc e rns  d o you  ha ve  a b out  t he  food  & d rink you  b uy? 
Cons um e r Ins ight  St ud y -  US

Source: Internal Consumer Insight Study – 164  US consumers Apr 2022
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Source: SMI Study  USA/UK/FR, Feb 2019 – Dec 2021

Ap p lic a t ions  in  whic h  p e s t ic id e s  a re  m os t ly 
d is c us s e d  online
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Whe n As ke d : How UK Cons um e rs  p e rc e ive  Pe s t ic id e s

Internal Consumer Insight Study – 169 UK consumers Apr 2022
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Trickle down effect

Media 
Publication

Consumer 
Products

Ingredient 
Suppliers

Major Brands Highlighted in 
Media

2006 India – Pesticide cocktail found in CSD

2018 Glyphosate levels in OJ

2022 Pesticides in tea and herbal tea bags
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MRL Re gula t ion  a nd  
Te s t ing



Ma xim um  Re s id ue  Lim it s   
(MRL)
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• Primarily established for raw 
agricultural commodities (RAC) 

• Globally not harmonized (EU, EPA, 
Codex, etc.)

• EU and US regulations state the use of 
process/concentration factors with a 
small amount identified in legislation
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Ana lys is  of Pe s t ic id e s  
Re s id ue s  in  Food
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• Need for multianalysis of all chemical classes

• Difficulties due to physiochemical properties 
of pesticides

• Sample preparation is biggest challenge due 
to expansive list of residues and complicated 
matrix

• Test methods among certified labs not 
harmonized
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Ora nge  Oil p p m  Ana lys is
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Boiling Point s  -  Cit rus  Com p ound s  & Pe s t ic id e s

BP oC
760 mmHg

BP oC
25 mmHg

d-Limonene 176 74
Decanal 208 101
o-Phenolphenyl 256 141
Valencene 271 154
Malathion 313 190
Sinensal 335 208
Nootkatone 338 211
Chlorpyrifos 347 219
Pyrimethanil 363 232
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Conc e nt ra t ion  & 
Proc e s s ing
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Conc e nt ra t ion  Fa c t or –  Ba s e d  on  Ma s s  Yie ld  a nd  fa c t or a p p lie d  t o  a ll MRLs
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Conc e nt ra t ion  Fa c t ors  a nd  Proc e s s ing Fa c t ors  De fine d

Proc e s s ing Fa c t or –  Ra t io  of ind ivid ua l p e s t ic id e  in  t he  
p roc e s s e d  p rod uc t  t o  t ha t  in  t he  c orre s p ond ing 
unp roc e s s e d  p rod uc t
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Proc e s s  Fa c t or

 Takes into account the process effect on 
pesticide (concentration or dilution) 

 AILIMPO study – not feasible to derive a 
single or generic lemon oil PF for all 
pesticides

 Studies are time-consuming and carry a 
cost
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Proc e s s  Fa c t or –  Ora nge  Oil EFSA Da t a b a s e

SOURCE:  September 13, 2022
EFSA (European Food Safety Authority) database 
of processing factors for pesticides residues in 
food  



0 5 Ind us t ry Is s ue s  & 
Pos s ib le  Solu t ions
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• Consumers rely on media information 
(misinterpreted)

• MRL are on fresh fruit (as consumed)

• Legislation for Concentration and/or Processing 
Factors inadequate

• Lack of harmonization MRLs

• Lack of harmonization on established analytical 
methods

Is s ue s  Fa c ing Ind us t ry (not  inc lus ive  lis t )
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• Acidic Hydrolysis (Resin or Wash)

• Fractional Distillation

• Supercritical CO2

• Molecularly Imprinted Polymers (MIPs)

• Ionic Liquid Extraction

• Thin Film (molecular, falling film, wiped film)  
Distillation

Som e  Proc e s s e s  t o  Re m ove / Re d uc e  Oil Pe s t ic id e s         

Challenges
• Not all pesticides 

removed with one 
process

• Oil quality affected
• Cost
• Volume constraints
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Colla b ora t e  wit h  Ind us t ry & Re gula t ory 
Group s  for c onc e nt ra t ion  fa c t ors  a nd / or 
p roc e s s ing fa c t ors

UPCOMING: IOFI  is planning a project is to establish processing factors 
(i.e. concentration or dilution factors) for the main agricultural residues found 
in flavourings and get official recognition in legislation.

Task:  Membership survey – gather data on pesticides contained in 
flavourings

 

ICBC 2022 José Antonio García presented the AILIMPO 
study on establishing processing factor for lemon cpo 
working with EFEO and IFEAT for creation of  an EFFA 
position paper.
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• Remove/Reduce Pesticides before processing
• Current wash process target microbial mitigation 
• Determine wash process for pesticides 

• Packing House – wash process for eliminations prior to 
processing

• Lobby legislature to specifically address MRL for ‘as 
consumed’ food (beverages, etc..) and not the individual 
ingredients (flavours)

Ind us t ry Mit iga t ion  Exa m p le s
• Collaborate with Industry & Regulatory Groups for 

concentration factors and/or processing factors
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CFR 21- PART 570  - -  Se c . 570 .19  Pe s t ic id e  
c he m ic a ls  in  p roc e s s e d  food s .
When pesticide chemical residues occur in processed foods due to the use of raw agricultural 
commodities that bore or contained a pesticide chemical in conformity with an exemption 

granted or a tolerance prescribed under section 408 of the act, the processed 
food will not be regarded as adulterated so long as good 
manufacturing practice has been followed in removing any residue from the raw agricultural 

commodity in the processing (such as by peeling or washing) and so long as the 
concentration of the residue in the processed food when 
ready to eat is not greater than the tolerance prescribed 
for the raw agricultural commodity. 

In other words, MRL adherence is in the final consumed 
product and not in processed product (ie., citrus oils, 
flavours)??



We  b ring p rogre s s  t o  life ™

THANK YOU
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