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Workshop

“Why phosphonic acid 

residues in organic 

wine? The Italian 

BIOFOSF-WINE project

Project Coordinator: 

Alessandra Trinchera

(CREA-AA Rome, Italy)

alessandra.trinchera@crea.gov.it

Open discussion on preliminary 

BIOFOSF-WINE results on the origin 

of phosphonic acid residues in 

organic wines.

Workshop «Why phosphonic acid residues in organic wine? The Italian 
BIOFOSF-WINE project”- BIOFACH2020, 13 Feb 2020, Nuremberg

mailto:alessandra.trinchera@crea.gov.it


2

Presenter:

Alessandra Trinchera – Researcher             

CREA - Research Centre for Agriculture and 

Environment (Rome, Italy)

Speakers:

Giacomo Mocciaro – Officer

PQAI1 Office “Organic production”, Ministry of

Agricultural, Food and Forestry Policies (Rome, Italy)

Loris Tonidandel – Researcher

Edmund Mach Foundation, S. Michele all’Adige

(Trento, Italy)

Luca Lorenzi and Giuseppe Vassanelli – Vassanelli

Lab®, Bussolengo (VR, Italy)

Daniele Fichera and Carlo Bazzocchi – Federbio

(BO, Italy)

Workshop «Why phosphonic acid residues in organic wine? The Italian 
BIOFOSF-WINE project”- BIOFACH2020, 13 Feb 2020, Nuremberg



3

ORGANIC WINE IN ITALY

Giacomo Mocciaro

PQAI1 Office “Organic production”, Ministry of 

Agricultural, Food and Forestry Policies (Rome, Italy)
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ORGANIC WINE IN ITALY (data 2018)
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Funding R&I
projects

SUPPORTING THE ORGANIC WINE SECTOR
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A NEW PROJECT IS BORN…

Origin of residues to be deeper
assessed for wine

False positive still possible

ACCREDIA RT-16 
Directives for Organic CBs
NEW EDITION in 2019

Phosphonic acid residues (even with
no detection of ethylphosphonic

acid) cannot be considered as false 
positive

Investigation on phosphite residues 
in wine BIOFOSF-WINE project
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THE BIOFOSF-WINE PROJECT:

OBJECTIVES AND 

METHODOLOGICAL APPROACH

Alessandra Trinchera

CREA Research Centre for Agriculture and Environment              

(Rome, Italy)
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Where do we start from?

Fertilizers 
or PPPs not 
allowed in 

OF

External inputs (EI)

The BIOFOSF project evidenced that phosphonic acid 
detection in organic vegetables and fruits was due to:

Traslocation from plant 
stocking organs

(woody tissues) to leaves 
and fruits EI allowed in 

OF containing 
phosphonic 

acid



The BIOFOSF-WINE Project
“Solving phosphite issue in organic grapes and wines”

Objectives

Defining an Italian 
«position paper» on 

phosphonic acid contamination 
found in organic wines

Due to an insufficient conversion period of

the organic vineyard? → Action 1

Due to used external inputs? → Action 2

Undestanding the origin of 
phosphonic acid detection          

in organic grapes                  
and wines

Funding Body:  
Mipaaft - DG 
PQAI - PQAI 01  
Prot. N.0093131 
of 22/12/2017

(24 months)

BIOFOSF-
WINE 

HYPOTHESES



Database collection of Italian organic wines 

Statistical analysis

Revision of Italian Directive for Accreditation Bodies 
(conformity of organic products to Reg. EC n. 

834/2007) - ACCREDIA RT-16

Sampling & analysis of leaves, grapes, musts, 
wines, fertlizers, PPP, oenological products

Definition of experimental protocols of lab tests

Validation of analytical methods

Identification of organic wine producers1

2

3

4

5

Project planned activities (2018-2019)
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Action 1

From plant to wine: the behavior of phosphonic acid 
residue from conventional to organic agriculture

Identification of a relevant number of
conventional, under conversion period and
organic vineyards, representative of the
Italian North-East Region

Conventional → 1yr. conv. → 2yrs. conv → 3 yrs. conv. → organic



From plant to wine: the behavior of 

phosphonic acid residue from 

conventional to organic agriculture

Loris Tonidandel and Roberto Zanzotti

Edmund Mach Foundation – Technology Transfer Center 
San Michele all’Adige (TN) - ITALY
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• Gobber Marino
• Lucin Roberto
• Gugule Silvia
• Mescalchin Enzo

ORGANIC FARMING UNIT FEM- PESTICIDES LAB UNIT

• Barbero Alice
• Pilati Michela
• Trainotti Debora



➢How the amount of phosphonates (measured as

phosphonic acid) varies in function of different

conversion years (1-3) from conventional to organic

viticulture; for this purpose leaves, grapes and wine

were analyzed.

AIM
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* Number of years from last use of phosphonate based products

• N° 3 repeated samples
• N° 40 leaves at veraison
• N° 75 total samples analyzed

• N° 3 repeated samples
• N° 12 grape bunches
• N° 75 total samples analyzed

• N° 1 sample
• N° 3 from different conventional farms
• N° 3 from different organic farms

• N° 6 total samples analyzed

FARMS

LEAVES

WINE

GRAPES

CONVENTIONAL
(N°=5)

1* 
(N°=5)

2* 
(N°=5)

3*
(N°=5)

ORGANIC 
(N°=5 since

2013*)

EXPERIMENTAL DESIGN
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SELECTION OF THE VINEYARDS

➢ As far as possible from 
pesticides-drift contamination

➢ Sampling performed directly by 
project's operators
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*years of suspension of the use of phosphonate-based products

RESULTS (season 2018)
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*years of suspension of the use of phosphonate-based products

RESULTS (season 2018)

Phosphonic acid in organic wines: 
between 0,1 to 0,010 mg/L
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➢ SIGNIFICANT REDUCTION OF PHOSPHONIC ACID (PHY) 
ALREADY AFTER THE FIRST YEAR OF NON-USE

➢ VERY SLOW DECLINE OF PHY IN THE FOLLOWING 
YEARS

➢ AFTER 3 YEARS OF SUSPENSION OF USE OF 
PHOSPHONATES, RESIDUES ARE STILL FOUND IN THE 
LEAVES  > 0,1 mg/Kg

➢ PHOSPHONIC ACID IN ORGANIC WINES: <  0,1 mg/kg

➢ THE ANALYSIS OF THE SAMPLES OF THE SECOND YEAR 
(2019) ARE IN PROGRESS…

SUMMARY

Workshop «Why phosphonic acid residues in organic wine? The Italian 
BIOFOSF-WINE project”- BIOFACH2020, 13 Feb 2020, Nuremberg
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Action 2a 

Selection of relevant Italian organic wine producers  

Survey on 9 Italian wine producers
Factors

❑ Years after conversion

❑ Location

❑ Variety (white and red grapes)

❑ Winemaking process

Matrices

❑ Leaves (at veraison)

❑ Grapes (at harvest 2018 and 2019)

❑ Musts (in cellar)

❑ Wines (at end of winemaking, in cellar)

❑ External inputs (in field and in cellar)

N.10 organic wines contained phosphonic acid >0.05 mg/kg 
from n.3 organic wine producers
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Action 2b 

Phosphite contamination in 
organic production: analytical methods and external inputs

❑ Collection of fertilizers and PPP used in
field in 2018-2019 campaigns.

❑ Collection of oenological products used
in cellar during 2018-2019 wine making
processes (fermentation, clarification,
aging).

❑ Analysis of all collected samples.
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Phosphite contamination in 
organic production: 

analytical methods and 
external inputs

Luca Lorenzi, Giuseppe Vassanelli – Vassanelli Lab

Daniele Fichera, Carlo Bazzocchi – FederBio
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Phosphite residue in PRODUCTS of PLANT ORIGIN:

Phosphite residue in EXTERNAL INPUTS:

leaves grapes must wines

• Plant Protection Products  

• Fertilisers

• Oenological products

(annex II reg.889/2008)
(annex I reg. 889/2008)

(annex VIIIa reg. 203/2012)
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Method Validation: SANTE 11813/2017Ref.: Quppe ver. 9.3, meth. 1.3

Phosphite residue in PRODUCTS of PLANT ORIGIN:

Residue definition: Fosetyl Al (sum of fosetyl, phosphonic acid and their salt, expressed
as fosetyl)

Ethylphosponic acid 
(fosetyl)

Phosphonic acidFosetyl Al Phosphite
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Phosphite residue in PRODUCTS of PLANT ORIGIN:

•Precision (RSD): <20%
•Recovery: 70-120%
•Limit of Quantification (LOQ):

2018: QuPPe, ver. 9.3         
LOQ H3PO3: 0.1 mg/kg

2019: QuPPe, ver. 10.1                  
LOQ H3PO3 : 0.01 mg/kg

leaves must winesgrapes

LOQ H3PO3 : 0.05 
mg/Kg

0.05 
mg/Kg

0.05 
mg/Kg

0.1 
mg/Kg

LOQ H3PO3 : 0.01
mg/Kg

0.01
mg/Kg

0.01
mg/Kg

0.01
mg/Kg
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Phosphite residue in EXTERNAL INPUTS:

Plant Protection
Products (PPP):
• Copper
• Sulphur
• Pyrethryns
• Micro-organism
• Potassium

Bicarbonate

Fertilisers:
• Micronutrient

elements
• Seaweeds
• Stone meal

Oenological
products:
• Yeast
• Diammonium

phosphate
• Bentonite
• Potassium

metabisulfite
• Thiamine

ACCREDITED
>80% of PPP

METHOD
• Extraction with 

polar solvent
• SPE Purification

VALIDATION: SANTE 11813/2017 (RSD, REC., LOQ)

LC MS/MS system



Workshop «Why phosphonic acid residues in organic wine? The Italian
BIOFOSF-WINE project” - BIOFACH2020, 13 Feb 2020, Nuremberg (DE)

PHOSPHONIC ACID 
(min 0,14 – Max 1,3 mg/kg)

PHOSPHONIC ACID   +
(min 0,4 – Max 42 mg/kg)  

ETHYL PHOSPHONIC ACID                   
(min 0,16 – Max 37 mg/kg)

PLANT PROTECTION PRODUCTS
TOT. SAMPLES: 37

FERTILISERS

TOT. SAMPLES: 30

PHOSPHONIC ACID                                  
(min 0,11 – Max 789 mg/kg)

10

13
14

23

16 14
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11 15

PHOSPHONIC ACID                                              
(min 0,12 – Max 210 mg/kg)

n.9 : DAP

OENOLOGICAL PRODUCTS

TOT. SAMPLES: 26

n.1 : TANNIN
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• Phosphite residue in organic wine: keep in mind the 
possible contribution of external inputs allowed in organic
production, such as PPP, fertilisers and also oenological
products

• Method for external inputs: accredited for more than of 
80% PPP categories

• Analysis of external inputs at harvest 2019: in progress

SUMMARY
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Conversion period – Decontamination of
vineyards from phosphite can take several years
(sometimes, more than 3).

Grapes/wines - Grapes ↔ wines contamination:
not always correlated.

External inputs – Since the presence of
phosphite in bi-ammonium phosphate and yeasts
used in winemaking process, we suggest to
reconsider all the external inputs
(fertilizers/PPP/adjuvants/additives) used in
organic farming, identifying restrictions on used
raw materials and processes.

Directive RT-16 – In Italy, the “false positive”
interpretation is justified so far, awaiting final
confirmation after the 2019 campaign results.

Conclusions
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The
BIOFOSF-
WINE team!

Alessandra Trinchera
Giacomo Mocciaro

Loris Tonidandel, Roberto Zanzotti, 
Luca Lorenzi, Giuseppe Vassanelli, 
Daniele Fichera, Carlo Bazzocchi alessandra.trinchera@crea.gov.it

g.mocciaro@politicheagricole.it
loris.tonidandel@fmach.it
d.fichera@federbio.it
giuseppe.vassanelli@vassanellilab.com
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Questions? Remarks?


