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Neonicotinoids
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Imidaclothiz Imidacloprid Thiacloprid Dinotefuran

Clothianidin Thiamethoxam Nitenpyram Acetamiprid

nicotine

Type 2 (chloropyridine ring)Type 1 (chlorothiazole ring)



Neonicotinoids - neonics

� Water soluble pesticides

� Most widely used insecticide worldwide

� Bind to nicotine receptors



Waterdrinker Aalsmeer

� Global exporter of ornamental flowers

� 54 countries, 93 million plants per year

� 9000 species of plants

� Corporate Social Responsibility � Sustainability

� Residue monitoring

� Can we simply test our products for neonicotinoids?

� Can we guarantee a neonicotinoids free chain?



Commercial immunoassays

� QuantiPlateTM - Kit for Imidacloprid (EnviroLogix)

� Imidacloprid ELISA, Microtiter Plate (Abraxis)

� “SmartAssay Series” – 5 neonics (Horiba)



No commercial 

striptest found!

Ingredients available

Creative Diagnostics (VS)

• Imidacloprid- mAb + BSA- + HRP-conjugate

• Acetamiprid- mAb + BSA- + HRP-conjugate

Unibiotest (China)
• Acetamiprid mAb IC50 0.3 ng/ml
• Imidacloprid mAb IC50 0.2 ng/ml

Commercial ELISA 

tests found!

Luminex ELISA Striptest

Small basic 
laboratory 

Commercial immunoassays



Institute of Pesticide and Environmental Toxicology of 

the Zhejiang University (Hangzhou, China) 



Zhejiang University: Pesticide & Ecotoxicology



Exploration of the strip test (Hangzhou)



Bees 
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Nescodon mauritianus



Waterdrinker: Bee Friendly plants
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Neonicotinoids: bee killers

� Decreased lifespan

� contraceptive for bees

� significantly damage bumblebee populations

� 2013: ban on imidacloprid, thiamethoxam of clothianidin

� Outside use

� Crops that attract bees

� Exception:

● Greenhouse use

● Harvest before flowering

● Application after flowering

● Winter crops

� Seeds coated with neonicotinoids treated seeds forbidden



Total ban on neonicotinoids?

September 2016

March 2017

February 2017



Ecosystem

14



Homogenize a mix of flowers, leaves and roots using liquid nitrogen

Exploration of the strip test (Wageningen)



Added 50 ml of boiling water to 5 

grams of homogenized material 

Exploration of the strip test (Wageningen)



Exploration of the strip test (Wageningen)

After cooling down, add 2 

drops to each channel of the 

striptest. Read result after 15 

minutes.



Spiking of control orchid extract

Good results for spiked orchid matrix samples, looks promising!!!

Im
id

a
cl

o
p

ri
d

A
ce

ta
m

ip
ri

d

No imidacloprid 

and no acetamiprid

10 ng/ml  

imidacloprid and 

acetamiprid

50 ng/ml  

imidacloprid and 

acetamiprid



blad bellis IMIDACLOPRID 0.67 MG/KG.

blad skimmia IMIDACLOPRID 0.034 MG/KG.

zantedeschia's IMIDACLOPRID 0.030 MG/KG.

mandevilla IMIDACLOPRID 1.9 MG/KG.

gewas van geraniums IMIDACLOPRID 3.2 MG/KG.

vegetatie van perkgoed (geranium) IMIDACLOPRID 0.052 MG/KG.

blad van howea forsteriana (kentia) IMIDACLOPRID 6.4 MG/KG.

blad van lelie IMIDACLOPRID 0.54 MG/KG.

blad van snijlelie IMIDACLOPRID 0.14 MG/KG.

gewas anthuriums IMIDACLOPRID 0.14 MG/KG.

blad van zantedeschia IMIDACLOPRID 0.056 MG/KG.

chrysantenbladeren IMIDACLOPRID 0.092 MG/KG.

blad rozen IMIDACLOPRID 0.050 MG/KG.

rozenbladeren IMIDACLOPRID 0.19 MG/KG.

blad van sierkool IMIDACLOPRID 0.10 MG/KG.

blad chrysanten IMIDACLOPRID 0.28 MG/KG.

blad skimmia THIACLOPRID 1.1 MG/KG.

blad van violier THIACLOPRID 0.025 MG/KG.

gewas van appelen THIACLOPRID 0.14 MG/KG.

blad van lelie THIACLOPRID 0.60 MG/KG.

gewas THIACLOPRID 1.3 MG/KG.

onkruidvegetatie ACETAMIPRID 0.27 MG/KG.

Strip test analysis of “positive” plants

Plant material prepared, 

extracted and analysed at 

RIKLT using a multi-

pesticide LC-MS/MS 

method.



Weeds

0.27 mg/kg

acetamiprid

Mandevilla

1.29 mg/kg

imidacloprid

Zantedeschia

0.03 mg/kg

imidacloprid

Leaves of lilly

0.14 mg/kg

imidacloprid



Striptest analysis of “positive” plants
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Weeds

0.27 mg/kg

acetamiprid

Mandevilla

1.29 mg/kg

imidacloprid

Zantedeschia

0.03 mg/kg

imidacloprid

Blad van snijlelie

0.14 mg/kg

imidacloprid
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Cross-reactivity at 10 ng/ml
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Imidacloprid Acetamiprid Nitenpyram Water

Clothianidin Thiacloprid Thiamethoxam Water

I A I A I A I A

I A I A I A I A

New batch of neonics strip tests



Cross-reactivity at 10 ng/ml
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Imidacloprid Acetamiprid Nitenpyram Water

Clothianidin Thiacloprid Thiamethoxam Water

I A I A I A I A

I A I A I A I A

Neonicotinoid Imidacloprid strip Acetamiprid strip

Imidacloprid ++ -

Acetamiprid ++ ++

Clothianidin ++ -

Thiacloprid ++ ++

Nitenpyram ++ -

Thiamethoxam + -



Sensitivity
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2 grams plant material

Dose response curves for imidacloprid and acetamiprid in ng/ml



Extraction method
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� Suitable on-site extraction method

� Cold tap water: 22˚C

� Hot tap water: 58 ˚C

� Boiling (tap) water 100 ˚C

� Contaminated plant material

� 3 different neonicotinoids



Screening of cut flowers
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Cut flowers samples: 4 supermarkets and 2 florists



Screening of cut flowers for neonicotinoids
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Screening of cut flowers for neonicotinoids
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 Species Source  Imidacloprid  Acetamiprid

Aster Grower 1 - +

Phloxes Supermarket 1 -- ++

Chrysanthemum Supermarket 1 -- --

Germini Supermarket 1 -- +

Charmelia Supermarket 1 -- --

Carnation Supermarket 1 ++ --

Lily Supermarket 2 ++ -

Alstromeria Supermarket 2 -- --

Carnation Supermarket 2 + -

Rose Supermarket 2 -- --

 Species Source  Imidacloprid  Acetamiprid

Gladiolus Supermarket 2 -- --

Lily Supermarket 3 ++ ++

Carnation Supermarket 3 - ++

Chrysanthemum Supermarket 3 + --

Rose Supermarket 3 -- -

Germini Supermarket 3 -- --

Sunflower Supermarket 4 -- -

Roses Supermarket 4 + ++

Gladiolus Supermarket 4 -- -

Chrysanthemum Florist 1 ++ -

 Species Source  Imidacloprid  Acetamiprid

Fresia Florist 1 + -

Alstromeria Florist 1 -- --

Carnations Florist 1 - +

Chrysanthemum Florist 1 -- --

Phloxes Florist 2 ++ --

Lily Florist 2 -- --

Chrysanthemum Florist 2 ++ -

Carnation Florist 2 + --

Delphinium Florist 2 ++ +

Tanacium Florist 2 ++ +

Chrysanthemum RIKILT Canteen ++ --



Conclusion

� Dual LFD allows easy and fast detection of neonics

� Detects all neonics at 10 ng/ml 

� Less sensitive for thiamethoxam

� Sensitivity below 10 

� Differences between batches

� Latest batch of LFDs perfect!

� Detection of neonics in confirmed plant material (LC-MS/MS)

� Sensitive quantification on xMAP platform
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Future planning

� LC-MS/MS analysis of all cut flower samples

� Repeat screening with a new batch of LFDs

� Repeat screening with tap water extraction

� Further validation of the strip test

� Use greenhouse controlled plants

● True positive

● True negative

� Extend collaboration with Zhejiang University





Science

30th June 2017



Science



Thank you for 
your attention
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