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Eurofins Laboratories Worldwide

Eurofins Scientific Group

>200,000
Methods

62,000
Employees

62
Countries

900
Laboratories
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Eurofins Dr. Specht Express
Testing & Inspection

Who are we?

1. Eurofins Dr. Specht 
Express

• Widely recognized pesticide
competence center with over 50 
years of experience;

• Rapid and reliable screening

• Branches: fruits, vegetables, 
cereals, fruit juices & concentrates

2. Eurofins Global Control

• Broad portfolio of analytical
services;

• Sampling, inspection and 
auditing services worldwide

Eurofins Dr. Specht   
Express T&I
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The challenge: 
cover many
pesticides under
the umbrella of
multi residue
methods

Methods in pesticide analysis

Multi Residue Methods (MRM) 
which are covering many

hundreds pesticides
(QuEChERS (Quick Easy Cheap 

Efficient Rugged Safe) 
DIN EN 15662)

 cover a broad spectrum of analytes
 determine as many pesticides as possible 

with one sample extraction

Single Residue Methods for special chemicals
 Fosetyl-Aluminium, Ethephon, Glyphosate, Phosphonic acid

 Chlorate/Perchlorate
 Bromide
 Glufosinate

 Paraquat / Diquat
 Chlormequat / Mepiquat

 Ethylenoxide, phosphine, sulfurylfluoride, methylbromide

Group Residue Methods
which are covering pesticide

classes not amenable to
MRM

 Example: Dithiocarbamate-Fungicides

Phosphonic Acid - Where does it come from?

QuPPe
(Quick Polar Pesticides)

for highly polar 
compounds
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The Challenge

Phosphonic Acid - Where does it come from?

MRL definition under regulation (EC) 396/2005: 
Fosetyl-Al (sum of fosetyl, phosphonic acid and their salts, expressed as fosetyl)*
Laboratory result (not Eurofins):

*Will change to: phosphonic acid and its salts, expressed as phosphonic acid
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https://doi.org/10.1016/j.foodcont.2023.109701www.researchgate.net/profile/Werner-Nader
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Phosphonic acid – a fungicide?

7Phosphonic Acid - Where does it come from?

phosphite is the anion of 
phosphorous acid, a minor 
tautomer of phosphonic acid
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Phosphonic acid – activator of the natural defence against
pathogenic fungi

Phosphonic Acid - Where does it come from?
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Maximum residue levels

Phosphonic Acid - Where does it come from?

Maximum level of 0.01 mg/kg for infant nutrition under (EU) No
2016/127 
Not included in annex I of the implementing regulation (EU) No 
2021/1165 for organic agriculture

Confusion within the EU over interpretation of residues in 
organic food and feed

 Italy: 0.01 mg/kg maximum level for pesticides in general in 
organic by law, but 1 mg/kg for phosphonic acid under 
derogation in organic wines

 Netherlands: Control body SKAL requires investigation of 
farm inputs at PA findings of 0.01 mg/kg

 Germany: Orientation value of 0.05 mg/kg PA for annual 
and biennial and 0.1 mg/kg PA for perennial crop of the 
BNN eV, Association of Organic Processors, Wholesalers 
and Retailers, in general accepted

Maximum residue levels under regulation (EC) 396/2005

Food legislation in general Organic and baby food
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ByteOnion

Phosphonic Acid - Natural Compound?

Eurofins Food 
Germany 
anonymized Data 
Base of all lab 
results

Data from 16,682,138
samples

Phosphonate results: 
> 120,000 samples
Fosetyl results
> 140,000 samples

Phosphonic Acid - Where does it come from?
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Number of positive findings in ByteOnion, Eurofins anonymized
data base of analytical results
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Source: Nader, Zahm & Jaschik, Food Control, 2023, https://doi.org/10.1016/j.foodcont.2023.109701
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Phosphonate findings in specific product types

Phosphonic Acid - Where does it come from?

Sample 
number

samples 
≥ LOQ

Average 
conc.

Maximum 
conc.

Sample 
number

samples 
≥ LOQ

Average 
conc.

Maximum 
conc.

Product
Almond  > 50 98,8% 11,366 55,1 < 50 100,0% 1,055 7,0
Mushrooms  > 100 71,0% 0,210 19,7  > 100 97,3% 0,045 0,1
Lentils  > 100 78,9% 0,655 18,7  > 750 97,2% 0,147 2,2
Wine  > 250 97,70% 4,257 50,8  > 50 96,7% 0,805 11,7
Chickpea  > 50 92,3% 0,575 4,0  > 100 96,3% 0,187 0,9
Buckwheat  > 50 92,1% 0,111 0,3  > 50 90,5% 0,098 0,3
Peanut  > 250 96,0% 5,758 60,6  > 50 89,3% 4,430 42,4
Peas  > 100 53,6% 0,221 8,9  > 100 71,8% 0,114 0,9
Quinoa  > 50 83,9% 0,393 3,3 < 50 69,6% 0,049 0,6
Pineapple  > 250 90,5% 2,468 29,9  > 50 66,2% 0,257 1,3
Strawberry  > 500 74,5% 1,095 43,6  > 100 59,3% 0,050 0,6
Apple  > 2500 68,6% 1,566 75,6  > 250 51,6% 0,040 4,3
Tomato  > 100 57,6% 0,996 26,4 < 50 50,0% 0,046 0,2
Rice  > 1000 41,6% 0,268 42,7  > 750 33,8% 0,011 0,4
Maize  > 100 51,8% 0,063 0,5  > 50 31,1% 0,016 0,5
Potato  > 100 69,7% 4,870 66,9 < 100 25,0% 0,080 0,8
Banana  > 5000 32,5% 0,051 10,8  > 2500 21,3% 0,018 4,5
Cucumber  > 100 72,9% 9,704 95,2 < 50 18,0% 0,119 1,3
Wheat  > 100 42,2% 0,037 1,8  > 50 17,3% 0,003 0,1
Sesame seeds  > 50 44,6% 0,082 0,7  > 50 16,1% 0,007 0,1
Carrot  > 250 9,2% 0,042 4,5  > 100 1,8% 0,009 0,9

Conventional Organic

mg/kg mg/kg

??

Source: Nader, Zahm & 
Jaschik, Food Control, 2023, 
https://doi.org/10.1016/j.foodc
ont.2023.109701



www.eurofins.de

Buckwheat from Gilgit area in Northern Pakistan

Phosphonic Acid - Where does it come from?Phosphonic Acid - Where does it come from?
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Analytical results of Gilgit buckwheat
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Clearing up three myths around phosphonic acid

1. Myth: Phosphonic acid is a relic of the reducing atmosphere on primitive earth and does not 
occur today naturally. If found in organic products, it must be a residue of fungicide applications.

Fact is: Phosphonic acid occurs ubiquitously and was detected in relatively high concentrations in 
wastewater, rivers, lakes and ponds, first reported in paddy fields in 1959. It is part of the
biogeochemical phosphorus cycle and produced and consumed by microorganisms. 

2. Myth: Phosphonic acid is a thermodynamically unstable chemical and oxidized once it gets into
contact with oxygen.

Fact is: It is kinetically stable with a half-life in oxygenated water of 1,000 up to 3,000 years.

3. Myth: Phosphonic acid is rapidly assimilated and oxidized to phosphate by microbiota in soil and 
water and therefore does not occur in the aerobic environment with a high redox potential.

Fact is: The persistence of phosphonate in soil is moderate to high with a period required for 90% 
dissipation, DT90, of 91 to 1,000 days. In the presence of phosphate genes for the assimilation of
phosphonate are inactive in the bacteria.

Phosphonic Acid - Where does it come from?
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https://doi.org/10.1080/00380768.1959.10430888 
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Phosphonic acid in Florida waters
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Phosphonic acid in Florida waters
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Redox chemistry of the biogeochemical phosphorous cycle

Organophosphonates
+3

Phosphonate
+3

Phosphonic Acid - Where does it come from?

Phosphate
+5

Essential for all cell
funtions: DNA, RNA, cell
membrane, metabolism, 
regulatory functions etc.

Chelants in industrial and 
household applications, 
like detergents, water
softeners, cooling water, 
bleaches etc.

Anthropogenic sources

Glyphosate,
Ethephon

Fungicides fosetyl-Al, K- and 
Na-phosphonate
byproduct industrial synthesis, 
reducing agents
fertilizers

Phosphane
-3

-690 mV

Nitrogenase
-1 V

PEP 
+5
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https://doi.org/10.1016/j.scitotenv.2018.12.086
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Quantities of phosphonate in selected products
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Resume

 Phosphonic acid is much more stable and ubiquitous in the environment than anticipated. We might
expect to see 5−15% of all dissolved phosphorus in a lower redox state (Pasek et al., 2014, PNA).

 Natural sources for phosphonic acid in the environment:

 Abiotic: Reactions of Schreibersite minerals with water, lightning strikes and geothermal fluids

 Biotic: byproduct generated during the microbial degradation and synthesis of organophosphonates in 
reducing environments. Unwanted product of nitrogenase function? Rhizobia in legumes?

 Anthropogenic sources:

 Application of fosetyl and K- or Na-phosphonate

 Degredation of organophosphonates: glyphosate and ethephon, chelants discharged by industry and 
households into the waste water (< 35,000 tons/a in the EU alone)?

 Byproduct of industrial chemical synthesis and reducing agent in some industrial metal electroplating 
processes

 Contaminant in mineral phosphorous fertilizers

Phosphonic Acid - Where does it come from?



www.eurofins.de

What can we do?

1. Differentiate between crop, where use of phosphonates is probable and where
unlikely. Use the know-how of the practitioners in agriculture.

2. Check for alternative sources of phosphonate in the cultivation, e.g. from
industrial or household water contaminations, use of glyphosate or ethephon
on neighbouring fields, natural origin like in paddy fields.

3. Integrate phosphonate analysis of organic fertilizers, plant protection agents
and particular irrigation water samples in the certification and control of farms
and their inputs

4. Check for applications of mineral fertilizers, not permitted in organic cultivation

5. Investigate the production of phosphonic acid by microbial fermentation at 
industrial scale to get it approved for organic agriculture

6. More basic research is required to evaluate the phosphorus cycle.

Phosphonic Acid - Where does it come from?
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Contact

Eurofins Dr. Specht Express 
Testing & Inspection GmbH

Am Neuländer Gewerbepark 2
D-21079 Hamburg

Dr. Werner Nader
Consultant, retired general manager, 

board member Eurofins Ajal Saudi Arabia
E-Mail: WernerNader@eurofins.de 

M: +49 1732060004
Website: www.eurofins.de
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