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REASONED OPINION 

Setting of new MRLs for saflufenacil in a wide range of food commodities
1
 

European Food Safety Authority
2 

 

European Food Safety Authority (EFSA), Parma, Italy 

SUMMARY 

According to Article 6 of the Regulation (EC) No 396/2005, the United Kingdom, herewith referred 

to as the Evaluating Member State (EMS), received an application from the company BASF to set 

import tolerances for saflufenacil in a wide range of food commodities of plant and animal origin. The 

EMS United Kingdom drafted an evaluation report according to Article 8 of Regulation (EC) No 

396/2005, which was submitted to the European Commission and forwarded to EFSA on 8 March 

2011. On 11 May 2011 some data requirements were identified, which prevented EFSA to conclude 

on the consumer risk assessment. An updated evaluation report, addressing those data requirements, 

was submitted by the EMS on 30 June 2011 and taken into consideration by EFSA for finalization of 

this reasoned opinion. On 6 December 2011 the draft reasoned opinion of EFSA was submitted for 

commenting to the EU Member States. By the end of the given commenting period comments were 

received from France and the Netherlands, which were taken into consideration for the finalization of 

the reasoned opinion. 

Saflufenacil is an active substance for which no uses are registered in Europe and the manufacturer 

has not applied for the approval under Regulation (EC) No 1107/2009. According to Article 18(b) of 

Regulation (EC) 396/2005, a default EU MRL at the LOQ of 0.01 mg/kg is currently applicable for 

saflufenacil.  

EFSA derives the following conclusions based on the submitted evaluation report prepared by the 

EMS and the original studies submitted by the applicant. 

The toxicological profile of saflufenacil was assessed by the EMS in the framework of the current 

application and reviewed by EFSA. The data were sufficient to derive the Acceptable Daily Intake 

(ADI) value of 0.046 mg/kg bw/d and the Acute Reference Dose (ARfD) of 0.05 mg/kg bw.  

The metabolism of saflufenacil in primary crops was investigated following pre-emergence in fruits 

and fruiting vegetables, pulses and oilseeds and cereals and following late foliar application for 

desiccation in pulses and oilseeds. Metabolism studies indicate similar and extensive metabolism in 

all crop groups investigated. In pre-emergence applications a wide range of metabolites is produced 

with parent saflufenacil and its structurally related metabolites being major residues. At long PHI 

intervals trifluoroacetic acid (TFA) is the main metabolite. TFA is also a common metabolite to a 

wide range of pesticides which is expected to have a different toxicological mode of action compared 
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to parent saflufenacil. However, lacking toxicological studies, no toxicological reference values for 

TFA have been derived. 

EFSA concludes that the metabolism of saflufenacil is sufficiently addressed in all crops under 

consideration, except for foliar application for the authorized use on coffee beans and potatoes. EFSA 

supports the proposal by the EMS to establish the risk assessment and enforcement residue definition 

as “the sum of saflufenacil, M800H11
3
 and M800H35

4
, expressed as saflufenacil”. A sufficiently 

validated analytical enforcement method is available to monitor all substances included in the 

enforcement residue definition for plant commodities at the combined LOQ of 0.03 mg/kg. 

The submitted residue trials data are sufficient to derive MRL proposals for the proposed residue 

definition in all crops under consideration except in coffee beans and potatoes. No information is 

available regarding TFA concentrations expected in the crops under consideration treated according 

to the GAPs notified to EFSA.  

It is also noted that the majority of residue trials on soybeans and maize have been performed with a 

genetically modified crop. Also the metabolism studies have been performed on genetically modified 

crop varieties. The applicant confirms that the genetical modification of the crop does not alter the 

metabolism of saflufenacil since the mode of action of saflufenacil (PPO inhibition) is not the same as 

the mode of action of glyphosate (EPSP inhibition) and therefore the glyphosate resistance 

incorporated in the crop varieties used in residue trials will not affect the molecular target of 

saflufenacil. However, recent studies on the metabolism of glyphosate in genetically modified crops 

containing the glyphosate-N-acetyl transferase (GAT) gene indicate that the metabolism of glyphosate 

in these transgenic crops proceeds in a different pathway. Therefore the applicant has to provide 

further evidence that the metabolism of saflufenacil in the glyphosate tolerant crops containing GAT 

gene would not be altered, requiring the submission of additional metabolism studies. 

The effect of processing on the nature of saflufenacil residues has not been investigated under test 

conditions representing pasteurization, baking/brewing/boiling and sterilization. Considering the low 

contribution of the crops under consideration to the total dietary intake, such studies are not required 

according to the current legislation but would be desirable. Studies investigating the magnitude of 

saflufenacil residues in processed commodities (cotton seed, sunflower seed and soybean) indicate 

that in most processed fractions the residues are lower than in the unprocessed raw agricultural 

commodity. Only in soybean hulls and flour a concentration was observed. However, the number of 

processing studies is not sufficient to recommend the derived processing factors for enforcement 

purposes for the inclusion in Annex VI of Regulation (EC) No 396/2005. 

From rotational crop studies it is concluded that metabolism of saflufenacil in rotational crops 

proceeds in a similar pathway as in primary crops. The results confirm the residue definitions derived 

by the EMS for primary crops: “the sum of saflufenacil, M800H11 and M800H35, expressed as 

saflufenacil”. 

Since most of the crops under consideration and/or their by-products can be used as a livestock feed, 

the nature and magnitude of saflufenacil residues in livestock was assessed. The dietary burden 

calculations exceeded the trigger value of 0.1 mg/kg dry matter (DM) for ruminants and therefore the 

possible carry-over of residues to food commodities of animal origin was further investigated. The 

metabolism of saflufenacil was investigated in laying hens and lactating goats. In all animal matrices, 

except eggs, parent saflufenacil was the main residue. Metabolite M800H10
5
 is the main residue in 

eggs. Basically, the metabolism of saflufenacil in rats and goats proceeds in a similar pathway. The 

metabolism studies confirmed that residues are not fat-soluble. EFSA agrees with the proposal of the 
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 See Appendix C 

4
 See Appendix C 

5
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EMS to establish parent saflufenacil as the relevant residue for enforcement and risk assessment 

purposes in all livestock matrices, milk and eggs. An amendment of the residue definition for eggs 

might be necessary, including metabolite M800H10 if the use of saflufenacil will be extended to crops 

which are used as poultry feed. A sufficiently validated analytical enforcement method is available to 

monitor saflufenacil residues in animal commodities at the validated LOQ of 0.01 mg/kg. 

From the feeding studies with lactating cows it is concluded that at the calculated dietary burden 

residues of saflufenacil above the LOQ could occur in ruminant kidney and liver. Also in swine liver 

residues above the LOQ might occur, considering the dietary burden for pigs. Since residue trial data 

for TFA in primary and rotational crops are not available, no conclusions on the livestock exposure to 

TFA and the potential carry-over of residues to the food of animal origin can be drawn.  

The consumer risk assessment was performed with revision 2 of the EFSA PRIMo. EFSA performed 

two scenarios of the consumer exposure assessment, considering both the consumer exposure to 

saflufenacil residues (scenario 1) and to TFA residues (scenario 2).  

For the calculation of the chronic exposure regarding saflufenacil residues in food, EFSA used the 

median residue values as derived from the residue trials on the crops under consideration. For food 

commodities of animal origin the median residue values as derived from the feeding studies have been 

used as input values. For other food commodities the default MRLs at the LOQ (0.03 mg/kg in plant 

commodities and of 0.01 mg/kg in animal commodities) are applicable and were used as input values 

in the chronic exposure calculations. The acute exposure assessment was performed only with regard 

to the commodities under consideration assuming the consumption of a large portion of the food items 

as reported in the national food surveys containing residues at the highest level as observed in 

supervised field trials (for plant commodities) or in feeding studies (commodities of animal 

origin).The estimated exposure was compared with the toxicological reference values derived for 

saflufenacil.  

No long-term consumer intake concerns were identified for any of the European diets incorporated in 

the EFSA PRIMo. The total calculated intake values ranged from 0.6 to 3.2 % of the ADI (maximum 

for UK toddler diet). The contribution of residues in the commodities under consideration to the total 

consumer exposure is insignificant, accounting for a maximum of 0.9% of the ADI for milk (FR 

toddler diet). The contribution of MRLs at the LOQ accounted for 3.1% of the total calculated 

chronic exposure. No acute consumer risk was identified in relation to the MRL proposals for the 

commodities under consideration.  

Since no toxicological reference values for TFA and no data on TFA concentrations in the crops 

under consideration resulting from the use of saflufenacil or in the products of animal origin are 

available, EFSA could not perform a consumer risk assessment for this metabolite. However, EFSA 

calculated the worst-case chronic and acute exposure for TFA, taking into account the ratio of 

saflufenacil and TFA residues estimated on the basis of the metabolism studies and the residue 

concentrations of saflufenacil measured in relevant crops. The total calculated chronic exposure 

ranged from 0.00027 to 0.00214 mg/kg bw/d. The acute exposure was below 0.01 mg/kg bw. Thus, 

EFSA concludes, that a potential chronic consumer health risk may exist if the ADI value for TFA is 

less than 0.002 mg/kg bw/d. A potential acute consumer health risk might occur, if the ARfD for TFA 

is lower than the concentration calculated for the acute exposure (0.01 mg/kg bw).  

EFSA concludes that the import tolerance requests for the crops under consideration and the proposed 

MRLs in the commodities of animal origin will not result in a consumer exposure exceeding the 

toxicological reference values for saflufenacil. For TFA further information regarding the 

toxicological profile is needed to exclude a potential consumer health risk.  
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The recommendations of EFSA are compiled in the table below: 

Code 

number
a
 

Commodity Existing EU 

MRL 

(mg/kg) 

Proposed EU 

MRL (mg/kg) 

Justification for the proposal 

Enforcement residue definition for commodities of plant origin: the sum of saflufenacil, M800H11 and 

M800H35, expressed as saflufenacil 

0110010 Grapefruit  0.01* 

(default 

MRL) 

0.03* The import tolerance requests are 

sufficiently supported by data and 

no consumer intake concerns were 

identified with regard to the 

residue definition for risk 

assessment. 

Regarding TFA, further 

information regarding the 

toxicological profile is needed to 

assess consumer exposure.  

 

0110020 Oranges 0.03* 

0110030 Lemons 0.03* 

0120010 Almonds 0.03* 

0120080 Pecans 0.03* 

0130010 Apples 0.03* 

0130020 Pears 0.03* 

0140020 Cherries 0.03* 

0140030 Peaches 0.03* 

0140040 Plums 0.03* 

0151000 Table and wine grapes  0.03* 

0163020 Banana  0.03*
 

0163030 Mangoes 0.03*
 

0234000 Sweet corn  0.03* 

0260000 Legume vegetables (fresh) 0.03* 

0300010 Dry beans 0.5
 

0300030 Dr peas 0.1
 

0401070 Soya bean 0.1
 

0401090 Cotton seed 0.3
 

0401050 Sunflower seed  1.0 

0500000 

(except 

0500020) 

Cereals (except 

buckwheat) 

0.03* 

0900020 Sugarcane 0.03* 

0211000 Potatoes No proposal Due to insufficient data provided 

the MRL proposals could not be 

derived.  
0620000 Coffee beans No proposal 

Enforcement residue definition for commodities of plant origin: saflufenacil 

 

1011010 

1011020 

1011040 

Swine meat 

Swine fat 

Swine kidney 

0.01* 

(default 

MRL) 

0.01* No consumer intake concerns were 

identified for the MRL proposals 

with regard to the residue 

definition for risk assessment. 

Regarding TFA, further 

information regarding the 

toxicological profile is needed to 

assess consumer exposure. 

1011030 Swine liver 0.3 

1012010 

1013010 

1014010 

Bovine meat 

Sheep meat 

Goat meat 

0.01* 
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Code 

number
a
 

Commodity Existing EU 

MRL 

(mg/kg) 

Proposed EU 

MRL (mg/kg) 

Justification for the proposal 

1012020 

1013020 

1014010 

Bovine fat 

Sheep fat 

Goat fat 

0.01* 

1012030 

1013030 

1014030 

Bovine liver 

Sheep liver 

Goat liver 

0.6 

1012040 

1013040 

1014040 

Bovine kidney 

Sheep kidney 

Goat kidney 

0.02 

1016000 Poultry meat, fat, liver, 

kidney, edible offal 

0.01* 

1020000 Milk 0.01* 

1030000 Eggs 0.01* 

(*): Indicates that the MRL is set at the limit of analytical quantification. 
a according to Annex I of Regulation (EC) No 396/2005 

KEY WORDS 

Saflufenacil, import tolerance request, cereals, oilseeds, legume vegetables, MRL application, Regulation (EC) 

No 396/2005, consumer risk assessment uracil herbicide, trifluoroacetic acid 
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BACKGROUND 

Commission Regulation (EC) No 396/2005
6
 establishes the rules governing the setting of pesticide 

MRLs at Community level. Article 6 of that regulation lays down that any party having a legitimate 

commercial interest may submit an application to set an import tolerance in accordance with the 

provisions of Article 7 of that regulation. 

The United Kingdom, hereafter referred to as the evaluating Member State (EMS), received an 

application from the company BASF
7
 to set new MRLs for the active substance saflufenacil in a wide 

range of commodities. This application was notified to the European Commission and EFSA and 

subsequently evaluated by the EMS in accordance with Article 8 of the Regulation. 

After completion, the evaluation report of the EMS was submitted to the European Commission who 

forwarded the application, the evaluation report and the supporting dossier to EFSA on 8 March 2011. 

The application was included in the EFSA Register of Questions with the reference number EFSA-Q-

2011-00208 and the following subject: 

Saflufenacil - Application to modify the existing MRLs in a wide range of commodities. 

The EMS proposed the following MRLs: 0.5 mg/kg in dry beans, 0.1 mg/kg in dry peas and soybeans, 

1 mg/kg in sunflower seed, 0.2 mg/kg in cotton seed, 0.05 mg/kg in rice and 0.03 mg/kg (at the LOQ) 

in grapefruits, oranges, lemons, almonds, pecan nuts, apples, pears, cherries, peaches, plums, table 

and wine grapes, bananas, mangoes, beans (without pods), peas (with and without pods), barley, 

maize, sorghum, wheat, coffee beans, potatoes and sugar cane, 0.01 mg/kg in meat and fat of swine, 

bovine, sheep, horses, 0.01 mg/kg in poultry meat, fat, liver kidney, milk, eggs, 0.8 mg/kg in liver and 

edible offal of swine, bovine, sheep and horses and 0.02 mg/kg in kidney of swine, bovine, sheep and 

horses. 

On 11 May 2011 some data requirements were identified, which prevented EFSA to conclude on the 

consumer risk assessment. An updated evaluation report, addressing those data requirements, was 

submitted by the EMS on 30 June 2011and taken into consideration by EFSA for finalization of this 

reasoned opinion.  

On 6 December 2011 EFSA submitted the draft reasoned opinion of commenting to the EU Member 

States. The EFSA also asked Member States to pay a particular attention to the proposed enforcement 

and risk assessment residue definitions for saflufenacil both from the scientific and analytical point of 

view. By the end of the given commenting period (11 January 2012) comments were received from 

France and the Netherlands, which were taken into consideration for the finalization of the reasoned 

opinion. No particular comments regarding the proposed residue definitions for saflufenacil were 

received during the MS consultation period. 

EFSA assessed the application as required by Article 10 of the Regulation. 

TERMS OF REFERENCE 

In accordance with Article 10 of Regulation (EC) No 396/2005, EFSA shall, based on the evaluation 

report provided by the evaluating Member State, provide a reasoned opinion on the risks to the 

consumer associated with the application. 

                                                      
6
 Commission Regulation (EC) No 396/2005 of 23 February 2005. OJ L 70, 16.3.2005, p. 1-16. 

7
 BASF, 26 Davis Drive, PO Box 13528, Research Triangle Park, NC, 27709, USA 
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In accordance with Article 11 of that Regulation, the reasoned opinion shall be provided as soon as 

possible and at the latest within three months (which may be extended to six months where more 

detailed evaluations need to be carried out) from the date of receipt of the application. Where EFSA 

requests supplementary information, the time limit laid down shall be suspended until that 

information has been provided. 

In this particular case the calculated deadline for providing the reasoned opinion is 25 October 2011. 
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THE ACTIVE SUBSTANCE AND ITS USE PATTERN 

Saflufenacil is the ISO common name for N′-{2-chloro-4-fluoro-5-[1,2,3,6-tetrahydro-3-methyl-2,6-

dioxo-4-(trifluoromethyl)pyrimidin-1-yl]benzoyl}-N-isopropyl-N-methylsulfamide (IUPAC).  

The chemical structure of the compound is herewith reported: 

 

Molecular weight: 500.81 g/mol; Log Kow= 2.6 

Saflufenacil is a selective herbicide belonging to the uracil chemical family, acting as an inhibitor of 

protoporphyrinogen IX oxidase (PPO) - an enzyme involved in haem and chlorophyll biosynthesis. It 

is used to control broad-leaved weeds and is applied pre-emergence and post-emergence as well as a 

desiccant and/or defoliant. 

Saflufenacil is an active substance for which no uses are registered in Europe and the manufacturer 

has not applied for the approval under Regulation (EC) No 1107/2009
8
. According to Article 18 (1 b) 

of Regulation (EC) 396/2005, default EU MRLs at the LOQ of 0.01 mg/kg are currently applicable 

for saflufenacil.  

The JMPR evaluated saflufenacil in 2011 and in January 2012 a summary evaluation report was 

issued (FAO, 2011). Basically, the JMPR has assessed the same uses which have been submitted for 

the EFSA assessment under the current MRL application. 

The authorised GAPs in the United States, Brazil, Costa Rica and Ecuador for which import tolerance 

MRLs are requested in Europe are presented in Appendix A. The active substance is used in pre-

emergence treatments on field crops (cereals, oilseed, legume vegetables), post-emergence under- 

canopy treatments in orchard and vineyards crops as well as in the foliar treatments for desiccation 

and/or defoliation of green plant tissue prior to harvest (legumes, potatoes, sugar cane, coffee beans, 

sunflower, soybean, cotton). The desiccation uses on soybean, peas and beans and cotton as well as 

uses on tropical fruits (bananas and mango) have been submitted to the EPA (United States 

Environmental Protection Agency), but US tolerances so far have not been established. 

                                                      
8
 Regulation (EC) No 1107/2009 of the European Parliament and of the Council of 21 October 2009, OJ L 309, 

24.11.2009, p.1-50. 
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ASSESSMENT 

EFSA bases its assessment on the evaluation report and the updated evaluation report submitted by 

the EMS (United Kingdom, 2011a, 2011b), the United States Environmental Protection Agency 

(EPA) assessment of saflufenacil (EPA, 2009) as well as additional information submitted by the 

applicant relevant for the assessment of the MRL application. The assessment is performed in 

accordance with the legal provisions of the Uniform Principles for the Evaluation of the Authorization 

of Plant Protection Products set out in Regulation (EU) No 546/2011
9
 and the currently applicable 

guidance documents relevant for the consumer risk assessment of pesticide residues (EC, 1996, 

1997a, 1997b, 1997c, 1997d, 1997e, 1997f, 1997g, 2000, 2004, 2008, 2010, 2011; OECD, 2011a, 

2011b). 

1. Methods of analysis 

1.1. Methods for enforcement of residues in food of plant origin 

Analytical methods for the determination of saflufenacil residues in plant commodities were assessed 

in the evaluation report prepared by the EMS United Kingdom (UK, 2011a). 

The analytical method applying LC-MS/MS was developed by the notifier for the determination of 

residues of saflufenacil and its metabolites M800H11
10

 and M800H35
11

 in plant matrices. From non-

oily matrices saflufenacil and its metabolites are extracted with methanol-water (70/30, v/v), whereas 

the extraction from matrices with a high fat content is performed with acetonitrile. The validation of 

the analytical method was performed in seven different commodities, belonging to matrices with high 

water-, high acid-, high fat content and dry matrices. For each fortification level (0.01 mg/kg and 

0.1 mg/kg) 5 repetitions were made. Sufficient recovery was demonstrated in all matrices. The 

validated LOQ is 0.01 mg/kg for the determination of residues of saflufenacil and of its metabolites in 

matrices with high acid-, high water-, high oil content as well as in dry matrices. 

And independent laboratory validation (ILV) was also performed for dry matrices and matrices with 

high oil and high acid content. Satisfactory results were derived.   

EFSA concludes that a sufficiently validated analytical enforcement method is available to monitor all 

substances included in the enforcement residue definition in the crops under consideration at the 

individual validated LOQ of 0.01 mg/kg. The combined LOQ is therefore 0.03 mg/kg. 

1.2. Methods for enforcement of residues in food of animal origin 

Analytical methods for the determination of saflufenacil residues in animal commodities were 

assessed in the evaluation report prepared by the EMS United Kingdom (UK, 2011a).  

The analytical method applying LC-MS/MS was developed by the notifier for the determination of 

residues of saflufenacil in bovine liver, kidney, muscle, fat, milk, cream, skim milk and eggs. The 

extraction of saflufenacil was performed with acetonitrile; an aliquot of the extract is partitioned with 

dichloromethane. An aliquot of the organic phase is evaporated to dryness and dissolved in a mixture 

of methanol and water. For each fortification level (0.01 mg/kg and 0.1 mg/kg) 5 repetitions were 

made. Sufficient recovery was demonstrated for both fortification levels. The validated LOQ is 

0.01 mg/kg for the determination of residues of saflufenacil in meat, liver, kidney, fat, milk and eggs. 

                                                      
9
 Commission Regulation (EU) No 546/2011 of 10 June 2011, OJ L 155,11.6.2011, p.127-174 

10
 See Appendix C 

11
 See Appendix C 
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An independent laboratory validation (ILV) was also performed for the same animal matrices and 

satisfactory results were obtained. 

EFSA concludes that a sufficiently validated analytical enforcement method is available to monitor 

saflufenacil residues in all animal matrices, milk and eggs at the validated LOQ of 0.01 mg/kg. 

2. Mammalian toxicology 

2.1. Absorption, Distribution, Excretion and Metabolism (Toxicokinetics) 

Saflufenacil is rapidly and extensively absorbed from the gastrointestinal tract in the rat (maximum 

concentration in blood and plasma reached within 1 h of dosing). It is widely distributed, with highest 

concentrations present in the gastrointestinal (GI) tract, liver, kidney, lung and thyroid. It is rapidly 

and extensively excreted, with higher urinary excretion in females. Biliary excretion is higher in 

males, and reabsorption of biliary excreted radioactivity occurs. Saflufenacil is extensively 

metabolized in the rat. 

The predominant compounds in excreta and tissues are the metabolites M800H01, M800H03 and 

M800H07, and the parent compound, in both genders. In addition, M800H05 was a major metabolite 

for males. Metabolites M800H16, M800H17, M800H18, M800M19 and M800M20 were present in 

significant amounts only in bile. The metabolites M800H11 and M800H35 which are proposed for the 

inclusion in the residue definition for plant commodities, were found in rat metabolism (in urine, 

faeces and bile M800H11, and in bile only M800H35), however their amount is not reported. 

2.2. Acute toxicity 

Saflufenacil showed low acute toxicity when tested orally, dermally and via inhalation (oral and 

dermal LD50 >2000 mg/kg, LC50 >5.3 mg/kg). It is not a skin or eye irritant and is not a skin sensitiser.  

Table 2-1. Summary of the acute toxicity studies 

Type of test/ Species  Test substance/ 

Purity of test 

substance 

Results Acceptability of 

the study 

References12 

Acute oral, rat BAS 800 H, 93.4% LD50 >2000 mg/kg Yes Gamer, Leibold 

2005(a) 

(UK, 2011a) 

Acute dermal, rat BAS 800 H, 93.4% LD50 >2000 mg/kg Yes Gamer, Leibold 

2005(b) 

(UK, 2011a) 

Acute inhalation 

(nose only, to dust 

aerosol), rat 

BAS 800 H, 93.8% 4 H LC50 >5.3 mg/l Yes Ma-Hock, Leibold 

2005 

(UK, 2011a) 

Acute dermal 

irritation/corrosivity, 

rabbit 

BAS 800 H, 93.9% Not irritating Yes Remmele, Leibold 

2005(b) 

(UK, 2011a) 

Acute eye irritation, 

rabbit 

BAS 800 H, 93.9% Not irritating Yes Remmele, Leibold 

2005(a) 

(UK, 2011a) 

                                                      
12

 The references refer to the studies reported in the evaluation report prepared by the EMS United Kingdom 

(UK, 2011a) 
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Type of test/ Species  Test substance/ 

Purity of test 

substance 

Results Acceptability of 

the study 

References12 

Acute eye irritation, 

rabbit 

BAS 800 H, 93.8% Not irritating Yes Remmele, Leibold 

2007(a) 

(UK, 2011a) 

Skin sensitization 

maximization test, 

guinea pig 

BAS 800 H, 93.8% Not sensitising Yes Gamer, Leibold 

2005(c) 

(UK, 2011a) 

 

2.3. Short term toxicity 

All the species tested (rats, mice and dogs) showed a microcytic hypochromic anaemia with changes 

in haematological parameters and increased spleen weight, extramedullary hematopoiesis in liver and 

spleen and erythroid hyperplasia in bone marrow. At the highest doses tested, indications of liver 

toxicity occurred, which include increased serum liver enzymes, centrilobular fatty change and 

lymphoid cell infiltration. The mechanism behind the recorded anaemia is related to the inhibition of 

protoporphyrinogen IX oxidase, reflected in changes such as increased porphyrin levels in urine, 

faeces and liver as well as increased total bilirubin and urinary bilinogen.  

The relevant oral NOAEL is 10 mg/kg bw day, from the 90 day dog study.    

 

Table 2-2. Summary of the short term toxicity studies 

Type of test/ 

Species 

(purity of the 

test substance) 

Dose levels 

(mg/kg bw/d) 

NOAEL 

(mg/kg 

bw/d) 

Effects at LOAEL and 

higher doses (mg/kg bw/d) 

 

Acceptability 

of the study 

References13 

4 wk 

rangefinding, 

oral dietary, 

mouse, 94.2% 

M (male): 0, 12.8, 

36.6, 112.0, 

335.2, 882.4 

F(female): 0, 

17.9, 63.4, 153.1, 

445.5, 1620.9 

M: 12.8 

 

F: 63.4 

↓ bodyweight, anaemia. 

Changes in liver & spleen 

secondary to the anaemia 

Yes Kaspers et al. 

2007(a) 

(UK, 2011a) 

4 wk 

rangefinding, 

oral dietary,  rat, 

94.2% 

M: 0, 4.5, 13.4, 

39.2, 116.8, 357.2 

F: 0, 5.0, 15.0, 

43.6, 130.4, 375.6 

M: 13.4 

 

F: 43.6 

↓ bodyweight & food 

consumption, anaemia. 

Changes in liver, spleen & 

bone marrow, secondary to 

the anaemia at highest dose 

Yes Kaspers et al. 

2007(f) 

(UK, 2011a) 

4 wk toxicity, 

oral capsules, 

dog, 93.8%  

M&F: 0, 30, 100, 

300 

M&F: 30  Anaemia, ↑ porphyrin levels 

in urine, plasma & blood. 

Changes in liver, spleen, 

bone marrow, adrenal & 

thymus secondary to the 

anaemia 

Yes Kaspers et al. 

2007(g) 

(UK, 2011a) 

90 d toxicity, 

oral dietary, rat, 

93.9% 

M: 0, 3.5, 10.5, 

32.3, 94.7 

 

F: 0, 4.3, 12.6, 

110.5, 344.7 

M: 10.5 

 

F:12.6 

↓ bodyweight, anaemia. 

Changes in liver & spleen, 

& clinical chemistry 

parameters secondary to the 

anaemia 

Mortality in F at highest 

dose 

Yes Kaspers et al. 

2007(f) 

(UK, 2011a) 
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Type of test/ 

Species 

(purity of the 

test substance) 

Dose levels 

(mg/kg bw/d) 

NOAEL 

(mg/kg 

bw/d) 

Effects at LOAEL and 

higher doses (mg/kg bw/d) 

 

Acceptability 

of the study 

References13 

90 d toxicity, 

oral dietary, 

mouse, 93.9% 

M: 0, 3.6, 12.5, 

36.7, 109.1 

 

F: 17.6, 51.8, 

156.7, 471.2 

M: 12.5 

 

F: 17.6 

↓ bodyweight, anaemia. 

Changes in liver & clinical 

chemistry parameters 

secondary to the anaemia 

Yes Kaspers et al. 

2007(c) 

(UK, 2011a) 

90 d toxicity, 

oral capsules, 

dog, 93.8% 

M&F: 0, 10, 50, 

150 

M&F: 10 ↓ bodyweight, anaemia. 

Changes in liver & spleen 

secondary to the anaemia 

Yes Kaspers et al. 

2006(a) 

(UK, 2011a) 

1 y toxicity, oral 

capsules, dog, 

93.8% 

M&F: 0, 5, 20, 80 M&F: 20 ↓ bodyweight & food 

consumption, anaemia 

Yes Hempel et al. 

2007 

(UK, 2011a) 

28 d dermal, rat, 

93.8% 

M&F: 0, 100, 

300, 1000 

M: 300 

 

F: 1000 

Mild anaemia (males only) Yes Kaspers et al. 

2006(b) 

(UK, 2011a) 

 

2.4. Genotoxicity 

Saflufenacil tested positive in an in vitro chromosome aberration assay with metabolic activation; all 

the other in vitro and in vivo tests were negative. Overall it can be concluded that saflufenacil does 

not show any concern for genotoxicity. 

Table 2-3. Summary of the genotoxicity studies 

Test substance 

(batch and 

purity) 

Test system Concentrations/ 

dose 

Results Acceptability 

of the study 

References14 

In vitro studies 

BAS 800 H COD-

000515, 93.8% 

Bacterial gene 

mutation 

(Ames) 

Up to 5500 

μg/plate 

Negative Yes Engelhardt, 

Leibold 2005(a) 

(UK, 2011a) 

BAS 800 H COD-

000515, 93.8% 

Chromosome 

aberration 

Up to 5000 

µg/mL 

Positive with 

metabolic activation 

Yes Engelhardt, 

Leibold 2005(f) 

(UK, 2011a) 

BAS 800 H COD-

000515, 93.8% 

Mammalian cell 

gene mutation 

Up to 5000 

µg/mL 

Negative Yes Engelhardt, 

Leibold 2005(c) 

(UK, 2011a) 

In vivo studies 

BAS 800 H COD-

000515, 93.8% 

Mouse 

micronucleus  

0, 500, 1000, 

2000 mg/kg bw 

Negative Yes Engelhardt, 

Leibold 2005(b) 

(UK, 2011a) 

BAS 800 H COD-

000515, 93.8% 

Rat liver UDS 

assay  

0, 1000, 2000 

mg/kg bw 

Negative Yes Engelhardt, 

Leibold 2005(d) 

(UK, 2011a) 
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2.5. Long term toxicity 

Two long term toxicity and carcinogenicity studies (rats and mice) showed that saflufenacil does not 

have carcinogenic potential. The relevant NOAEL of 4.6 mg/kg bw/day (from the mouse study) is 

based on blood effects. 

Table 2-4. Summary of the long term toxicity studies 

Type of test/ 

Species 

(purity of the test 

substance) 

Dose levels 

(mg/kg) 

NOAEL 

(mg/kg bw/d) 

Effects at LOAEL and 

higher doses (mg/kg 

bw/d) 

 

Acceptability 

of the study 

References15 

24 months toxicity, 

oral dietary, rat, 

93.8% 

M: 0, 0.9, 4.8, 

12.0, 24.2 

F: 0, 1.3, 6.2, 

31.4, 63.0 

M: 12.0 

 

F: 6.2  

↓ bodyweight, clinical 

signs, anaemia 

 

No evidence of 

carcinogenicity 

Yes Kaspers et 

al. 2007(e) 

(UK, 2011a) 

18 months toxicity, 

oral dietary, mouse, 

93.8% 

M: 0, 0.2, 0.9, 

4.6, 13.8 

F: 0, 1.2, 6.4, 

18.9, 38.1  

M: 4.6 

 

F: 18.9 

Anaemia, ↑ porphyrin in 

liver & faeces 

 

No evidence of 

carcinogenicity 

Yes Kamp et al. 

2007 

(UK, 2011a) 

 

2.6. Reproductive toxicity 

In two-generations saflufenacil caused reduced bodyweight gain and food consumption and anaemia 

in parental generations. Adverse effects in offspring occurred during lactation at the highest dose 

only, which included reduced bodyweight gain, increased perinatal mortality and haematology 

changes. However, no reproductive toxicity occurred due to treatment. The relevant parental, 

offspring and reproductive NOAELs are 5, 5 and 50 mg/kg bw/day, respectively. 

In the rat, saflufenacil caused developmental toxicity as malformed bones (thickened humerus and 

bent radius, ulna, scapula) and reduced foetal weight, at dose levels that also caused maternal 

anaemia. However, as it was not clearly shown that developmental effects are only due to maternal 

toxicity, classification as Category 3 (R63), rather than Category 2 was proposed by the EMS. There 

was no evidence of developmental toxicity in the rabbit (the maternal and developmental NOAELs 

are 200 and 600 mg/kg bw/day, respectively). 

 

Table 2-5. Summary of the reproductive toxicity studies 

Type of test/ 

Species 

(purity of the test 

substance) 

Dose levels 

(mg/kg bw/d) 

NOAEL 

(mg/kg bw/d) 

Effects at LOAEL and higher 

doses (mg/kg bw/d) 

 

Acceptability 

of the study 

References16 

Multigenerational 
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Type of test/ 

Species 

(purity of the test 

substance) 

Dose levels 

(mg/kg bw/d) 

NOAEL 

(mg/kg bw/d) 

Effects at LOAEL and higher 

doses (mg/kg bw/d) 

 

Acceptability 

of the study 

References16 

2-generation 

reproductive 

toxicity, oral 

dietary, rat, 93.8% 

0, 5, 15, 50 - Par.: 5 

 

 

- Offspring.: 5 

 

 

- Repro.: 50 

↓ parental bodyweight & food 

consumption, anaemia 

 

haematology changes at 

LOAEL, ↓ pup bodyweight, ↓ 

perinatal viability at higher 

levels 

 

No adverse effects on 

reproductive parameters 

Yes Schneider et 

al. 2007(b) 

(UK, 2011a) 

Developmental 

Prenatal 

developmental 

toxicity, oral 

gavage, rat, 93.8% 

0, 5, 20, 60 - Mat.: 5 

 

 

- Dev.: 5 

Maternal anaemia, correlating ↑ 

liver porphyrin levels 

 

Malformed limb bones: 

thickened humerus, bent 

radius, ulna, scapula,  

↓ foetal weight  

Yes Schneider et 

al. 2007(a), 

Schneider 

2008 

(UK, 2011a) 

Prenatal 

developmental 

toxicity, rabbit, 

93.8% 

0, 50, 200, 

600 

- Mat.: 200 

 

 

 

- Dev.: 600 

↓ maternal food consumption, 

mortality, stomach ulceration, 

abortions 

 

↑ foetal liver porphyrin levels 

(regarded as an adaptive 

response) 

Yes Schneider et 

al. 2006 

(UK, 2011a) 

 

2.7. Neurotoxicity 

Saflufenacil did not cause neurotoxic effects after neither acute nor repeated exposure. 

Table 2-6. Summary of the neurotoxicity studies 

Type of test/ 

Species 

(purity of the test 

substance) 

Dose levels 

(mg/kg) 

NOAEL 

(mg/kg bw/d) 

Effects at LOAEL and 

higher doses (mg/kg 

bw/d) 

 

Acceptability 

of the study 

References17 

Acute neurotoxicity, 

oral, rat, 93.8% 

0, 125, 500, 

2000 

2000 for 

neurotoxicity 

Transient ↓ in activity 

observed at high dose 

level, considered to be 

reflection of general 

toxicity 

Yes  Kaspers  

2007(h) 

(UK, 2011a) 

90 d neurotoxicity, 

oral, rat, 93.8% 

M: 0, 3.3, 

16.6, 66.2 

F: 0, 3.9, 

19.4, 101  

66.2 (M) & 101 

(F) for 

neurotoxicity  

General toxicity seen at 

high dose levels tested: ↓ 

bodyweight & food 

consumption, anaemia 

Yes Kaspers  

2007(d) 

(UK, 2011a) 
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2.8. Further toxicological studies 

Two mechanistic studies were provided to show that the increased accumulation and excretion of 

porphyrins is likely due to disturbed porphyrin metabolism resulting from protoporphyrinogen IX 

oxidase inhibition. 

Table 2-7. Summary of the further toxicological studies 

Type of test/ Species 

(purity of the test 

substance) 

Dose levels 

(mg/kg) 

NOEL 

(mg/kg bw/d) 

Effects at LOEL and 

higher doses (mg/kg bw/d) 

 

Acceptability 

of the study 

References18 

8 wk dietary 

exposure in rat, 

measurement of 

porphyrin levels in 

plasma, urine, faeces 

& liver, 94.2% 

M: 0, 0.1, 

0.4, 2.0 

 

F: 0, 0.1, 

0.5, 2.3 

M: 0.1  

 

 

F: 0.5  

↑ porphyrin levels in liver at 

LOELs 

 

No changes in haematology 

parameters observed 

 

Yes  Cunha et al. 

2005(b) 

(UK, 2011a) 

4 wk dietary 

exposure in rat, 

measurement of 

porphyrin levels in 

plasma, urine, faeces 

& liver, 94.2% 

M: 0, 0.8, 

4.1, 80.6 

 

F: 0, 0.9, 

4.6, 89.5 

- Small, but statistically 

significant, changes in 

porphyrin levels in urine of 

males and in faeces of both 

sexes even at the lowest 

dose 

 

M: ↑ urinary and fecal 

porphyrin levels at LOEL 

F: ↑ liver and fecal 

porphyrin levels at LOEL 

 

Anaemia at highest dose 

level only. Haematology 

parameters almost returned 

to normal after 2 week 

recovery period 

Yes Cunha et al. 

2006 

(UK, 2011a) 

 

No toxicological data were provided for metabolites M800H11 and M800H35: M800H11 is 

structurally closer to saflufenacil than M800H35; both compounds were found in rat metabolism (in 

urine, faeces and bile M800H11, and in bile only M800H35), however their amount was not reported. 

Based on the available data it is not possible to derive specific reference values, nor assessing whether 

the saflufenacil ADI and ARfD would apply to these metabolites as well. 

For metabolite TFA (trifluoroacetic acid)
19

 limited toxicological information is available. It is a 

metabolite common to other pesticides (e.g. flurtamone and fluazinam) and other chemicals (e.g. 

halothane). TFA was not found in rat metabolism data. The sodium salt of TFA is not orally acutely 

toxic (whereas the free acid seems more toxic). In a reproductive toxicity study (limited to the 

investigation of liver and kidney effects of halothane and TFA) TFA does not affect neonatal survival, 

litter size and post-natal growth when administered at 75 and 150 mg/kg bw/day; at both these doses 

minor transient liver changes occurred, as well as transient increase urinary excretion of ß2-

microglobulin; it was considered a much less potent chemical at affecting parameters related to 

peroxisome proliferation. According to the EMS there is not enough information to propose any 

specific reference values for TFA, however indications are it is less toxic than saflufenacil, and the 

reference values of saflufenacil are likely to be protective. It is EFSA’s view that the available 

database is too limited to allow for an independent assessment of TFA toxicological profile and to 
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establish whether the reference values of the parent adequately cover the toxicity that might occur due 

to the consumers’ exposure to TFA. 

2.9. Medical data 

No information of medical surveillance of manufacturing plant personnel or clinical cases and 

poisoning incidents is available. No observations of adverse effects in the general population are 

available. 

 

2.10. Acceptable daily intake (ADI) and acute reference dose (ARfD) 

 

An ADI of 0.046 mg/kg bw/day is proposed based on the relevant NOAEL from the long term toxicity 

and carcinogenicity study in mouse, with an uncertainty factor (UF) of 100. 

An ARfD of 0.05 mg/kg bw is proposed based on the relevant NOAEL form the developmental 

toxicity study in rats, with an uncertainty factor (UF) of 100. 

EFSA agrees with the toxicological assessment done by the EMS. The overview of the proposed 

toxicological reference values is summarized in the table below. 

Table 2-8. Overview of the toxicological reference values  

 
Source Year Value 

mg/kg bw(/d) 

Study relied upon Uncertainty 

factor 

Saflufenacil 

ADI UK, EFSA 2011 0.046 Mouse, 18-months carcinogenicity 

(Kamp et al. 2007) (UK, 2011a) 

100 

ARfD UK, EFSA 2011 0.05 Rat, developmental toxicity 

(Schneider et al. 2007(a)) (UK, 2011a) 

100 

 

The JMPR following the evaluation of saflufenacil concluded to establish the ADI value of 

0.05 mg/kg bw/d; the setting of the ARfD was considered not necessary (FAO, 2011). 

3. Residues 

3.1. Nature and magnitude of residues in plant 

3.1.1. Primary crops 

3.1.1.1. Nature of residues 

The metabolism of saflufenacil in primary crops was evaluated by the EMS in the evaluation report 

submitted in the framework of the current MRL application (UK, 2011a). In plant metabolism studies 

the 
14

C-uracil and 
14

C-phenyl radiolabels of saflufenacil were applied: 
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The metabolism of saflufenacil was investigated in tomatoes and in glyphosate tolerant maize and 

soybean. The overview of the metabolism study designs is presented in the table below. 

Table 3-1:  Summary of available metabolism studies in plants 

Group Crop Label 

position 

Application details 

Method,  

F, G or P
(a)
 

Rate 

 (kg a.s./ha) 

No/ 

Interval 

Sampling 

(DAP/DAT
b
) 

Remarks 

Fruits and 

fruiting vegetable 

Tomato 
14
C-uracil  

and  

14C-phenyl 

Pre-emergence (to 

soil surface, tomato 

plants then 

transplanted) 

0.10 1 68 DAP- whole plant 

Maturity – ripe 

tomato fruit, rest of 

green plant 

 

Pulses and 

oilseeds 

Soybean  

(GM)
c 

14
C-uracil  

and  
14
C-phenyl 

Pre-emergence (to 

soil surface after crop 

sowing) 

 

0.15 1 40 DAP- forage 

Maturity (BBCH 96) 

– seed, pod, hay 

 

14
C-uracil  

 

Foliar application 0.10  

(BBCH 87-

89) 

1 7 DAT - Stem pod, 

seed and leaves 

Desiccation 

Cereals Maize 

(GM)
c 

14
C-uracil  

and  
14
C-phenyl 

Pre-emergence (to 

soil surface after crop 

sowing) 

0.20 1 42 DAP–forage 

101 DAP– forage 

Maturity 

(BBCH 89) - grain, 

cob, husks, stover 

 

 

(a): Outdoor/field use (F) or glasshouse/ /indoor application (G) or protected (P) 

(b): days after planting (DAP), days after treatment (DAT) 

(c):  genetically modified 

 

Maize 

At harvest the highest TRR was identified in corn husks (0.215- 0.226 mg eq./kg) and straw (0.096-

0.55 mg eq./kg) with lower levels in maize grain (0.02-0.049 mg eq./kg) and cobs (0.065-

0.016 mg eq./kg). Generally, slightly higher levels of the TRR were observed from study with uracil 

labelled saflufenacil. In the phenyl study the extractability of radioactive residues was high for forage 

and husks whereas from corn cob and corn grain only 18-19% of the TRR was extracted. Better 

extractability in these matrices was achieved in the uracil study (>60% TRR). 
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The characterisation of the TRR in mature maize fractions in the phenyl study indicated that the 

majority of the radioactivity consisted of metabolite M800H34
20

 in corn husks (6% TRR; 0.013 mg 

/kg), corn cob (16.7% TRR; 0.003 mg/kg) and corn stover (12.2% TRR; 0.02 mg/kg). In corn stover 

the TRR consisted also of metabolite M800H09
21

 (12.6% TRR; 0.012 mg/kg) and metabolite 

M800H10
22

 (12.8% TRR; 0.012 mg/kg). In other maize matrices no compounds individually exceeded 

10% TRR. Parent saflufenacil was not detected in corn cob and grain and accounted for very low 

levels in corn husks (0.7% TRR) and corn stover (0.3% TRR). In immature corn forage wider range of 

metabolites was identified exceeding 10% TRR, but the amounts of the parent saflufenacil were 

insignificant.  

The characterisation of the TRR in mature maize fractions in the uracil study indicated that the 

majority of the radioactivity consisted of trifluoroacetic acid (TFA)
 23

 (re-calculated considering the 

molecular weight of TFA): 87.7% TRR (0.045 mg/kg) in corn husks, 66% TRR (0.01 mg/kg) in corn 

cob, 30.5% TRR (0.004 mg/kg) in corn grain and 77.4% TRR (0.098 mg/kg) in corn stover. No other 

metabolites individually exceeded 10% TRR; saflufenacil was not detected in any of the matrices. 

Soybean 

a) Pre-emergence treatment 

At harvest the radioactive residues in soya bean pods accounted for 2.03 mg eq./kg in the uracil study 

and 0.179 mg eq./kg in the phenyl study; in soybean straw TRR accounted for 1.18 mg eq./kg in uracil 

study and 0.43 mg eq./kg in the phenyl study. 95 DAT in soya beans the TRR accounted for 0.038-

0.22 mg eq./kg. In general, a good extractability was achieved. 

The characterisation of the TRR in mature (95 DAT) soya fractions in the phenyl study indicated that 

the majority of the radioactivity consisted of metabolite M800H35
24

 in pods (12.9% TRR; 0.023 

mg/kg) and straw (15.6% TRR; 0.067 mg/kg), of metabolite M800H11
25

 in straw (24.9% TRR; 0.107 

mg/kg), and the sum of metabolites M800H10 and metabolite M800H36
26

 in beans (14.5% TRR; 

0.006 mg/kg), pods (12.3% TRR; 0.022 mg/kg) and straw (11.5% TRR; 0.049 mg/kg). Other 

metabolites or parent saflufenacil individually accounted for less than 10% TRR. Only in immature 

soybean forage saflufenacil and metabolite M800H02
27

 were major components accounting for 23.5% 

TRR (0.019 mg/kg) and 18.2% TRR (0.015 mg/kg), respectively. 

The characterisation of the TRR in mature (95 DAT) soya fractions in the uracil study indicated that 

the majority of the radioactivity consisted of trifluoroacetic acid (re-calculated considering the 

molecular weight of TFA): 65.4% TRR (0.033 mg/kg) in beans, 75.9% TRR (0.35 mg/kg) in pods and 

69.2% TRR (0.187 mg/kg) in straw. Metabolite M800H02 was identified in soybean straw at 5.3% 

TRR (0.062 mg/kg). No other metabolites or parent saflufenacil were identified individually 

exceeding 10% TRR. 

b) Foliar treatment(late season application(pre-harvest)) 

Following foliar treatment the distribution of radioactive residues in various soybean matrices were as 

follows: 17.9 mg eq./kg in soybean leaves, 1.86 mg eq./kg in pods, 0.42 mg eq./kg in stems and 

0.043 mg eq./kg in seeds. A high extractability of radioactive residues was achieved. The 
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characterisation of the TRR indicated that 7 DAT parent saflufenacil is the major component of the 

TRR in all soybean fractions, accounting for 76.4% TRR (1.42 mg/kg) in pods, 25.8% TRR (0.011 

mg/kg) in seeds and 63.7% TRR (11.42 mg/kg) in leaves. Metabolite M800H01
28

 accounted for 

13.6% TRR (2.44 mg/kg) in leaves, metabolite M800H02 accounted for 5.3 % TRR (0.098 mg/kg) in 

pods, for 25.5% TRR (0.011 mg/kg) in seeds and 14.8% TRR (2.66 mg/kg) in leaves. Metabolite 

M800H11 accounted for 2.7% TRR (0.05 mg/kg) in pods, 10.2% TRR (0.004 mg/kg) in seeds and for 

5.2% TRR (0.936 mg/kg) in leaves. Metabolite M800H03
29

 was identified in leaves at 8.9% TRR 

(1.59 mg/kg). 

Tomatoes 

At harvest, higher radioactive residues were identified in tomato plant (0.11-0.14 mg eq./kg) than in 

fruit (0.015-0.035 mg eq./kg).  In studies with phenyl labelled saflufenacil the majority of the TRR in 

mature tomato plant consisted of parent saflufenacil (10.9% TRR; 0.012 mg/kg) and metabolite 

M800H10 (10.2% TRR; 0.012 mg/kg), whereas in mature tomato fruit the majority of the 

radioactivity was associated with sugar component (52.9% TRR (0.008 mg/kg)). In immature tomato 

plant the main components of the TRR were saflufenacil (28.6% TRR; 0.026 mg/kg), metabolite 

M800H07 (14.1% TRR; 0.013 mg/kg) and metabolite M800H11 (12.6% TRR; 0.011 mg/kg). 

In studies with uracil labelled saflufenacil, the majority of the TRR in mature tomato plant and fruit 

consisted of trifluoroacetic acid (re-calculated considering the molecular weight of TFA): 51.7% TRR 

(0.016 mg/kg) and 48.6% TRR (0.004 mg/kg), respectively. Parent saflufenacil was not detected in 

tomato fruit but accounted for 8.5% TRR (0.012 mg/kg) in tomato plant. 

In general, the metabolism in all crop groups investigated proceeds in a similar pathway. Studies 

indicate extensive and complex metabolism of saflufenacil in plants. Saflufenacil undergoes series of 

reactions such as demethylation and dealkylation at different sites of the molecule, and the hydrolytic 

cleavage of the uracil ring with subsequent degradation of the molecule. With short PHI intervals 

(relevant for desiccation use), less extensive metabolism is observed in plants with no cleavage of the 

uracil ring. In general, metabolism studies indicate that the degradation of molecule in plants starts 

with N-demethylation at the 3-methyl group of uracil ring to form metabolite M800H02 (relevant in 

all soybean fractions after post-emergence treatment) and with the N-demethylation of the N-

isopropyl-n-methylsulfamide side chain forming metabolite M800H01. Further stepwise degradation 

of the molecule occurs by N-dealkylation reactions, producing metabolites M800H09 (relevant in 

maize straw), M800H10 (relevant residue in maize forage and straw, mature soybean fractions, 

mature tomato plant), M800H11 (relevant residue in mature soya straw, pod, seed and leaves, 

immature tomato plant) and by hydrolytic cleavage of the uracil ring, forming metabolites M800H34 

(relevant residue in maize straw) and M800H35 (relevant residue in mature soya pods and straw). In 

studies with uracil labelled saflufenacil, except in the study with post-emergence treatment, the 

cleavage of the uracil ring occurs, forming trifluoroacetic acid (TFA) as a predominant metabolite. 

The actual amounts of the TFA in the edible matrices of primary plants, however, were low: 

0.004 mg/kg in maize grain, 0.033 mg/kg in soya beans and 0.0004 mg/kg in tomato fruit. TFA is the 

main residue also in rotational crops in studies with uracil labelled saflufenacil (see section 3.1.2.).  

The submitted metabolism studies sufficiently address the residue profile expected in all crop groups 

after soil application and after foliar application in pulses and oilseeds. The metabolism studies do not 

address the nature of saflufenacil after foliar application in the following crops groups under 

consideration: fruits and fruiting vegetables (coffee beans), tuber vegetables (potatoes) and cereals 

(sugar cane). Appropriate metabolism studies should be provided for these crops in case MRL 

applications are submitted. It is noted that MRLs were requested for coffee beans and potatoes, but 

EFSA concludes that these uses are not sufficiently supported by residue data (see section 3.1.1.2.). 
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EFSA considers that the post-emergence study with soybean is acceptable to address the residue 

profile in sugar cane. The studies indicate that in leafy part of the crop 7 DAT parent saflufenacil is a 

main residue. 

The EMS proposes to set the enforcement and the risk assessment residue definition as “the sum of 

saflufenacil, M800H11 and M800H35, expressed as saflufenacil” in all plant commodities under 

consideration. The residue definition is in line with that established by the United States 

Environmental Protection Agency (EPA). Metabolite M800H35 was included in the residue 

definitions because it was a main metabolite in soybean pods and soybean straw and in wheat from 

rotational crop studies. Metabolite M800H11 was identified above 10% TRR both in soybean seed, 

soybean straw and in immature tomato plant. Limited information is available regarding toxicological 

properties of both metabolites; both have been identified in the rat metabolism but not quantified.  

TFA has not been included in the proposed residue definitions since it is also a common metabolite to 

a wide range of pesticides which contain the trifluoromethyl group (fluazinam, bifenthrin etc.). EPA 

concluded that the consumer exposure from the use of saflufenacil would be insignificant compared to 

other pesticides and therefore no specific risk assessment for TFA was considered necessary. The 

EMS considered TFA as relevant for consumer exposure and performed a provisional consumer risk 

assessment to TFA residues from the use of saflufenacil, based on the ratio of parent compound and 

TFA determined in metabolism studies using the toxicological endpoints for parent saflufenacil (UK, 

2011a; see section 4). EFSA agrees with the EMS that for TFA a quantitative assessment of the 

consumer exposure and the potential consumer health risk should be performed.  

EFSA concludes that the metabolism of saflufenacil is sufficiently addressed in all crops under 

consideration, except after foliar treatment in coffee beans and potatoes. 

EFSA supports the proposal by the EMS to establish the risk assessment and enforcement residue 

definition as “the sum of saflufenacil, M800H11 and M800H35, expressed as saflufenacil”. It is noted 

that the JMPR has recently established a risk assessment and enforcement residue definition in plant 

and animal commodities as parent saflufenacil (FAO, 2011). 

EFSA is of the opinion that the relevance of TFA for consumer exposure assessment has to be further 

discussed. Currently, lacking full toxicological assessment of TFA and lacking information on the 

actual levels of it in the crops, no consumer risk assessment can be performed. Although metabolism 

studies did not indicate formation of free fluoride, saflufenacil and its metabolites contain fluoride 

ion, which can potentially become bio available. In order to conclude whether the use of saflufenacil 

contributes to fluoride levels in food commodities and thus to consumer exposure, an aggregate risk 

assessment would have to be performed. As soon as the toxicological reference values are established 

for fluoride and the information on all sources of fluoride exposure is available, the potential 

contribution of fluoride containing pesticides on the total consumer exposure to fluoride residues has 

to be assessed. 

3.1.1.2. Magnitude of residues 

The results of the submitted residue trials, the related risk assessment input values (highest residue, 

median residue) and the MRL proposals are summarized in Table 3-2. It is noted that samples of 

residue trials have been analysed separately for parent saflufenacil and metabolite M800H11 and 

M800H35 and the final residue value was derived by summing up the individual residue values. The 

individual LOQ for saflufenacil and both metabolites is 0.01 mg/kg, resulting in a combined LOQ of 

0.03 mg/kg. No residue data concerning the metabolite TFA are available.  
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a. Citrus fruits (oranges, lemons, grapefruit) 

U.S. GAP:  1-3 x 0.05 kg a.s./ha, PHI 0 d 

The applicant submitted 12 GAP compliant residue trials on oranges, 5 GAP compliant residue trials 

on lemons and 6 GAP compliant residue trials on grapefruit. All trials have been performed in various 

regions of the United States during the 2006 and 2007 growing seasons. The submitted residue data 

were combined to derive the MRL proposal and risk assessment values. 

Brazil GAP: 1-3 x 0.05 kg a.s./ha, PHI 7 d 

The applicant submitted in total 3 GAP compliant residue trials on oranges. All trials have been 

performed in Brazil during a 2008 growing season. The residues in all trial samples were below the 

LOD, indicating no residue situation in orange. According to the EU guidance document (EC, 2011), 

the number of submitted trials is therefore sufficient to derive a MRL proposal for this GAP. 

b. Tree nuts (almonds, pecans) 

U.S. GAP:  1-3 x 0.05 kg a.s./ha, PHI 7 d 

The applicant submitted 5 GAP compliant residue trials on almonds and 5 GAP compliant residue 

trials on pecan nuts which were conducted during the growing season of 2006. Trials on pecan nuts 

were carried out in various regions of the United States, whereas the trials on almonds were all from 

the same region (California). According to the EU guidance document (EC, 2011), the number of 

trials is sufficient to derive the MRL proposals and risk assessment values. 

c. Pome fruit (apples, pears) 

U.S. GAP:  1-3 x 0.05 kg a.s./ha, PHI 0 d 

The applicant submitted 15 GAP compliant residue trials on apples and 10 GAP compliant residue 

trials on pears. All trials have been performed in various regions of the United States during the 

growing season of 2006. No residues above the LOQ were identified. According to the EU guidance 

document (EC, 2011), the number of trials is sufficient to derive the MRL proposals and risk 

assessment values. 

Brazil GAP: 1-3 x 0.05 kg a.s./ha, PHI 15 d 

The applicant submitted 3 GAP compliant residue trials on apples, which were carried out in 

2007/2008 growing seasons. The residues in all trial samples were below the LOD, indicating no 

residue situation in apples. According to the EU guidance document (EC, 2011), the number of 

submitted trials is therefore sufficient. 

d. Stone fruit (cherries, peach, plums) 

U.S. GAP:  1-3 x 0.05 kg a.s./ha, PHI 0 d 

The applicant submitted in total 29 GAP compliant residue trials on various stone fruits: 6 trials on 

cherry (3 sour and 3 sweet cherries), 13 trials on peach and 10 trials on plum. All trials were 

performed during 2006/2007 growing seasons in various regions of the United States. In none of the 

trials the residues were above the LOQ. The number of trials is sufficient to derive the MRL 

proposals and risk assessment values for plums and peaches. In order to derive the MRL proposal on 
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cherries, at least 8 residue trials would be required according to EU guidance documents, however, as 

residues in all samples were below the LOQ, 6 trials are considered sufficient to derive the MRL 

proposal (EC, 2011). 

e. Grapes  

U.S. GAP: 1-3 x 0.025 kg a.s./ha, PHI 0 d 

The applicant submitted in total 12 GAP compliant residue trials on grapes, which were performed in 

2006 growing season in various regions of the United States. The number of trials is sufficient to 

derive the MRL proposal and risk assessment values (EC, 2011). No information has been provided 

on whether the residue trials have been performed with table of wine grapes. 

Brazil GAP: 2 x 0.025 kg a.s./ha, PHI 17 d 

The applicant submitted 2 GAP compliant residue trials on grapes, which were conducted in Brazil 

during the 2008 growing season. Residues in both samples were below the LOD which indicate a no 

residue situation in grapes. The number of trials is sufficient to derive a MRL proposal and risk 

assessment values (EC, 2011). 

f. Banana 

GAP Brazil, Costa Rica, Ecuador: 5 x 0.075 kg a.s./ha, PHI  0 or 1 d 

The applicant submitted 2 GAP compliant residue from Brazil as conducted in 2010 growing season 

and additional 10 residue trials conducted in Costa Rica (2 trials), Colombia (1 trial), Ecuador (3 

trials), Guatemala (1 trial), Honduras (2 trials) and Panama (1 trial) conducted in growing season of 

2008. The residues in all samples at all sampling intervals were below the LOQ and in trials from 

Brazil below the LOD. The submitted residue data from Brazil and other Central and Latin America 

countries were combined and in total 12 GAP compliant residue trials data were included in the final 

data set. The number of trials is sufficient to derive the MRL proposal and risk assessment values 

(EC, 2011).  

Brazil GAP: 3 x 0.05 kg a.s./ha, 30 d PHI 

The applicant submitted 2 GAP compliant residue trials which were conducted in Brazil during the 

growing seasons of 2007/2008. In one of the samples residues above the LOD were identified. Thus, 

in this case the number of trials is insufficient to derive the MRL proposal and risk assessment values 

(EC, 2011).  

g. Mango 

Brazil GAP: 3 x 0.05 kg a.s./ha, 15 d PHI 

The applicant submitted 4 GAP compliant residue trials on mango which were performed in Brazil in 

2008/2009 growing season. According to the EU guidance document (EC, 2011), the number of trials 

is sufficient to derive the MRL proposal and risk assessment values. 



Setting of new MRLs for saflufenacil in a wide range of food commodities 

 

EFSA Journal 2012;10(2):2596 24 

h. Potatoes 

Brazil GAP: 1 x 0.1 kg a.s./ha, 7 d PHI (desiccation) 

The applicant submitted 4 GAP compliant residue trials on potatoes. Trials were conducted during 

2008 growing season in Brazil. Potatoes are a major crop in the world and therefore at least 8 GAP 

compliant residue trials are required according to the EU guidance document (EC, 2011). Since the 

residue trials do not clearly demonstrate a no-residue situation, EFSA concludes that the number of 

trials is not sufficient to derive the MRL proposal and risk assessment values. 

i. Beans (with pods), peas (with pods)  

U.S. GAP:  max 0.1 kg a.s./ha, 65 d PHI (pre-emergence) 

The applicant submitted 9 GAP compliant residue trials on peas (with pods) which were all conducted 

in the United States during 2006 growing season. It is noted that the samples were taken at various 

PHI intervals ranging from 63 to 81 days, targeting a growth stage of 73-77. As in this case the more 

descriptive parameter of a harvested crop is the growth stage, which was compliant in all trials, EFSA 

accepted the trials data.  

According to the EU guidance document (EC, 2011), the residue data are sufficient to extrapolate to 

beans (with pods) and to derive the MRL proposals and risk assessment values.  

j. Peas (without pods), beans (without pods), lentils 

U.S. GAP:  max 0.05 kg a.s./ha, 65 d PHI (pre-emergence) 

The applicant submitted 9 residue trials on peas (without pods) which were all performed in the 

United States during 2006 growing season. The samples were taken 63-81 days after treatment, 

targeting a growth stage of 73-77. As in this case the more descriptive parameter of a harvested crop 

is the growth stage which was compliant in all trials, EFSA accepted the trials data. The residue trials 

were performed with an exaggerated application rate deviating from the authorized application rate 

for more than 25% (0.08-0.1 kg a.s./ha). However, as in all samples residues were below the LOQ, 

EFSA accepted these trials. According to the EU guidance document (EC, 2011), the submitted 

residue data are sufficient to extrapolate the residue data also to beans (without pods) and lentils and 

to derive the MRL proposals and the risk assessment values. 

k. Dry pulses 

U.S. GAP beans: max 0.05 kg a.s./ha, 2 d PHI (desiccation at BBCH 87-88) 

The applicant submitted 10 residue trials on beans. Trials were conducted during the 2009 growing 

season in the United States and Canada. Bean samples were collected from at least 12 separate areas 

of the plot. The beans were shelled by hand or mechanically to generate dried shelled beans. One trial 

was disregarded as sample was taken 5 days after treatment. According to the EU guidance document 

(EC, 2011), the submitted residue data are sufficient to derive the MRL proposals and the risk 

assessment values. 

U.S. GAP peas: max 0.05 kg a.s./ha, 3 d PHI (desiccation at BBCH 87-88) 

The applicant submitted in total 9 GAP compliant residue trials on peas conducted during the 2009 

growing season in the United States and Canada. The peas were shelled by hand or mechanically to 
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generate dried shelled peas. According to the EU guidance document (EC, 2011), the submitted 

residue data are sufficient to derive the MRL proposals and the risk assessment values. 

It is noted that the applicant submitted also 9 residue trials on dry peas (residues <0.03 mg/kg) and 11 

residue trials on chickpeas (residues <0.03 mg/kg) demonstrating a no-residue situation in a dry seed 

following the pre-emergence treatment (0.1 kg a.s./ha). However, no GAP was notified which matches 

with the use pattern of the residue trial.  

Brazil GAP beans: 0.05 kg a.s./ha (pre-emergence) + 0.1 kg a.s./ha (desiccation), 7 d PHI  

The applicant submitted 5 GAP compliant residue trials on beans which have been conducted in 

Brazil in a growing season of 2007/2008. Trials were slightly overdosed, but this was not considered 

to affect significantly the final residue levels as the treatment at exaggerated dose was done before a 

crop emergence. According to the EU guidance document (EC, 2011), the number of trials is 

sufficient to derive the MRL proposals and the risk assessment values. 

l. Soybean 

U.S. GAP:  max 0.05 kg a.s./ha, 3 d PHI (desiccation at BBCH 86-87) 

The applicant submitted a total of 20 GAP compliant residue trials on soybean which were conducted 

during the 2009 growing season in the United States and Canada. Bridging trials comparing the two 

formulations (WG vs. SC) demonstrated that there were no differences in residue levels in soybean. 

Soybean samples were collected from at least 12 separate areas of the plot. The soybeans were shelled 

by hand or mechanically to generate dried shelled beans. The submitted residue data are sufficient to 

derive the MRL proposals and the risk assessment values. 

U.S. GAP: max 0.1 kg a.s./ha, 65 d PHI (pre-emergence) 

The applicant submitted 15 GAP compliant residue trials on soybean which were conducted in 

various regions of the United States during the 2006 growing season. Crop was harvested 82-162 days 

after planting. The dry shelled seed was collected from fully mature plants, targeting growth stage of 

BBCH 99. Residue data for soybean forage and hay were also provided indicating residues below 

individual LOQ of 0.025 mg/kg for each substance included in the residue definition. The submitted 

residue data are sufficient to derive the MRL proposals and the risk assessment values. 

Brazil GAP:  0.05 kg a.s./ha (pre-emergence) + 0.1 kg a.s./ha(desiccation) (max 0.15 kg a.s./ha), 7 d 

PHI  

 

The applicant submitted 5 GAP compliant reside trials, all performed in Brazil in 2007/2008 growing 

seasons. In three trials residues were below the LOD, in the remaining cases the residues were below 

the LOQ. The number of trials is therefore considered to be sufficient to derive the MRL proposals 

and risk assessment values (EC, 2011). 

 

The authorized use (desiccation) in the United States results in a more critical residue situation in 

soya beans and was therefore used to derive the MRL proposals and risk assessment values. 

m. Sunflower 

U.S. GAP: max. 0.1 kg a.s./ha, 7 d PHI (desiccation BBCH 86-87) 

The applicant submitted 8 GAP compliant residue field trials on sunflower which were conducted 

during the 2007 growing season in the United States. The submitted residue data are sufficient to 

derive the MRL proposals and the risk assessment values (EC, 2011).  
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 Brazil GAP: 1 x 0.1 kg a.s./ha, 7 d PHI (desiccation) 

The applicant submitted 4 GAP compliant residue trials on sunflower conducted in Brazil in 

2007/2008 growing seasons. Since the data did not demonstrate a no-residue situation, the number of 

submitted trials is insufficient to propose the MRL and to derive the risk assessment values (EC, 

2011). 

n. Cotton 

U.S. GAP: max. 0.05 kg a.s./ha, 5 d PHI (desiccation BBCH 87) 

The applicant submitted 12 GAP compliant residue trials on cotton which were conducted during 

2009 in various regions of the United States. Additional samples of undelinted cotton seed and gin by-

products were collected at one trial at 1, 4, 10 and 15 days after application. Two additional trials 

were treated with 5 x exaggerated application rate in order to generate cotton samples for processing 

purposes. In most of the trials replicate field trial samples were taken and only the highest residue 

value was included in the final residue data set. Residue data were provided also for gin by-products 

where saflufenacil accounted for a maximum of 2.30 mg/kg. The submitted residue data are sufficient 

to derive the MRL proposals and risk assessment values (EC, 2011). 

Brazil GAP: 0.05kg a.s./ha (pre-emergence+post-emergence)+0.1 kg a.s./ha (desiccation), 5 d PHI  

The applicant submitted 4 residue trials which were all conducted in Brazil during 2008 growing 

season. Trials were designed as residue decline studies analysing samples for residues at 7 day PHI 

and in two trials also at 0, 3, 7, 10 and 1 day PHI intervals. No data were provided for the PHI of 5 

days as in the authorized GAP. The number of submitted trials is insufficient to propose the MRL and 

to derive the risk assessment values. 

In addition, the applicant has also submitted 12 residue trials on cotton reflecting 2 pre-emergence 

applications (1*0.05 kg a.s./ha, 1*0.025 kg a.s./ha) of saflufenacil on cotton. EFSA, however, could 

not identify this GAP on cotton and therefore did not consider these residue trials.  

o. Maize 

U.S. GAP: max 0.15 kg a.s./ha, 80 d PHI (pre-emergence) 

The applicant submitted a total of 14 GAP compliant residue trials on maize which were performed 

during the 2006-2007 growing season in the United States and Canada. In all maize sample residues 

were below the LOQ of 0.03 mg/kg. Residue data (in total 15 residue trials) were also provided for 

maize forage and stover where residues accounted for less than individual LOQ of 0.025 mg/kg. The 

number of trials is sufficient to derive the MRL proposal and risk assessment values. 

Brazil GAP: max 0.1 kg a.s./ha (pre-emergence) 

The applicant submitted 2 GAP compliant residue trials on maize. In all samples the residues were 

below the LOD. The results suggest a no-residue situation for this GAP. According to the EU 

guidance document (EC, 2011), the number of submitted trials is sufficient to propose the MRL and 

to derive the risk assessment values. 

p. Sweet corn 

The applicant submitted 5 trials on sweet corn (kernels with cob (without husks)). In all sweet corn 

samples the residues were below the LOQ of 0.03 mg/kg. The submitted residue data are sufficient to 

derive the MRL proposals and the risk assessment values (EC, 2011). 
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q. Barley, oats, canary seed, millet, rye, triticale, sorghum, wheat, rice 

U.S. GAP: max. 0.15 kg a.s./ha, 30 d PHI (pre-emergence) 

The applicant submitted a total of 25 residue trials on wheat, 15 trials on maize, 9 trials on sorghum, 6 

trials on rice and 6 trials on barley. A total of 61 field trials were conducted on cereal grains during 

the 2006-2007 growing seasons in the United States and Canada. Residue data were provided also for 

the forage, fodder and straw of cereal grains. The residue trials were not  compliant with the 

authorized GAP in terms of PHI interval, as samples were taken 76- 280 DAT for wheat grain, 120- 

158 DAT for maize grain, 97-150 DAT for sorghum grain, 121-146 DAT for rice grain and 81-99 

DAT for barley grain. However, EFSA considers that the pre-harvest interval is not relevant as it is 

not realistic to harvest mature crops 30 days following the pre-emergence application. Residues in all 

grain matrices were below the combined LOQ of 0.03 mg/kg.  

The submitted residue data on wheat, barley and rice were combined to extrapolate the residue data to 

rye and oats; the residue data on maize and sorghum were combined to extrapolate the residue data to 

millet. The submitted residue data are sufficient to derive the MRL proposals and the risk assessment 

values. 

Wheat. Brazil GAP: 1 x 0.05 kg a.s./ha (pre-emergence) 

The applicant submitted 2 GAP compliant residue trials on wheat which both were conducted in the 

growing season of 2008. In both samples residues were below the LOD. Since the trials indicate a no-

residue situation, the number of submitted trials is sufficient to propose the MRL and to derive the 

risk assessment values (EC, 2011). 

Rice. Brazil GAP: 0.1 kg a.s./ha (pre-emergence) +0.15 kg a.s./ha(post-emergence), 7 d PHI  

The applicant submitted 4 residue trials on rice which were performed in the growing season of 2008 

in Brazil. Trials did not comply with the PHI interval from the authorized GAP as samples for 

analysis were taken 40 to 80 days after the treatment. Thus, EFSA concludes that the GAP is not 

sufficiently supported by data.  

r. Coffee 

Brazil GAP: 3 x 0.05 kg a.s./ha, 7 d PHI (post-emergence) 

The applicant submitted a total of 3 GAP compliant residue trials on coffee. Since these trials did not 

demonstrate a no-residue situation, the number of submitted trials is insufficient to propose the MRL 

and to derive the risk assessment values (EC, 2011). 

Costa Rica, Ecuador GAP: 4 x 0.1 kg a.s./ha, 0 or 1 d PHI (post-emergence) 

The applicant submitted a total of 5 GAP compliant residue trials on coffee which have been 

conducted during the 2008 growing season in Costa Rica (2 trials), Colombia (2 trials) and Mexico 

(1 trial). In all samples of green beans residues were below the LOQ. Coffee is a major crop in the 

world and at least 8 GAP compliant residue trials are required. Taking into account the results of the 

residue trials submitted in support of the less critical Brazilian GAP, EFSA concludes that additional 

trials are required to derive a MRL proposal.  

s. Sugar cane 

Critical GAP: Brazil, 1 x 0.1 kg a.s./ha, 7 d PHI (desiccation) 



Setting of new MRLs for saflufenacil in a wide range of food commodities 

 

EFSA Journal 2012;10(2):2596 28 

The applicant submitted 5 GAP compliant residue trials on sugar cane which have been conducted in 

Brazil in a 2008 growing season. Residues in sugar cane stalks were below the LOQ in all samples. 

The submitted residue data are sufficient to derive the MRL proposals and risk assessment values. 

The storage stability of saflufenacil and its metabolites M800H11 and M800H35 under frozen 

conditions has been investigated by the applicant. Samples of homogenized corn (grain, forage, 

stover), soybean (seed, forage, hay), orange (fruit, pulp, juice and oil), radish (root), grape (raisin) and 

garbanzo bean (seed) were spiked separately with standard solutions containing saflufenacil and 

metabolites M800H11 and M800H35 at a level of 1.0 mg/kg for each analyte. Spiked samples were 

stored at <-5 °C for a duration of 0, 44, 130, 214, 410-422, and 548-553 days (approximately 0, 1.4, 

4.3, 7.0, 13.5-13.9, 18.0-18.2 months). Under these conditions and intervals, residues of parent and 

the metabolites were stable in each crop matrix tested. It is concluded that saflufenacil and its 

metabolites M800H11 and M800H35 are stable in matrices with high water content, high acid 

content, high fat content and in dry matrices for up to 548 days.  

As the supervised residue trial samples were stored under conditions for which integrity of the 

samples was demonstrated, it is concluded that the residue data are valid with regard to storage 

stability. According to the EMS, the analytical methods used to analyse supervised residue trial 

samples have been sufficiently validated and were proven to be fit for purpose (UK, 2011a). 

EFSA concludes that in order to support the authorized GAPs the following MRLs are required:    

0.03* (LOQ) mg/kg in oranges, lemons, grapefruit, almond, pecan nuts, apples, pears, peaches, plums, 

cherries, grapes, banana, mango, legume vegetables, sweet corn, maize, wheat, rice, barley, oat, rye, 

sorghum, millet, 0.04 mg/kg sugar cane, 0.1 mg/kg in dry peas, 0.5 mg/kg in dry beans, 0.1 mg/kg in 

soybeans, 1 mg/kg in sunflower seed and 0.3 mg/kg in cotton. Insufficient residue trials have been 

submitted to derive the MRL proposal and risk assessment values in potatoes and coffee beans. 

In addition, residue data have been provided in various feed items which were used to derive input 

values to calculate the expected dietary burden for livestock and to derive tentative MRL proposals, in 

case MRLs for feed items will be set in the future. 

It is also noted that the majority of residue trials on soybeans and maize have been performed with a 

genetically modified crop. Also the metabolism studies have been performed on genetically modified 

crop varieties. The applicant confirms that the genetical modification of the crop does not alter the 

metabolism of saflufenacil since the mode of action of saflufenacil (PPO inhibition) is not the same as 

the mode of action of glyphosate (inhibition of EPSP
30

enzyme) and therefore the glyphosate 

resistance incorporated in the crop varieties used in residue trials will not affect the molecular target 

of saflufenacil. However, recent studies on the metabolism of glyphosate in genetically modified 

crops containing the glyphosate-N-acetyl transferase (GAT) gene indicate that the metabolism of 

glyphosate in these transgenic crops proceeds in a different pathway. Therefore the applicant has to 

provide further evidence that the metabolism of saflufenacil in the glyphosate tolerant crops 

containing GAT gene would not be altered, requiring the submission of additional metabolism 

studies. 

  

                                                      
30

 5-enolpyruvylshikimate-3-phosphate synthase 



Setting of new MRLs for saflufenacil in a wide range of food commodities 

 

EFSA Journal 2012;10(2):2596 29 

Table 3-2:  Overview of the available residues trials data  

Commodity Region 
(a)

 Outdoor

/Indoor 

Individual trial results (mg/kg) Median 

residue  

(mg/kg) 
(b)

 

Highest 

residue 

(mg/kg)  
(c )

 

MRL 

proposal 

(mg/kg) 

Median 

CF 
(d)

 

Comments 

Enforcement 

(the sum of 

saflufenacil, 

M800H11 and 

M800H35, expressed 

as saflufenacil) 

Risk assessment 

(the sum of 

saflufenacil, 

M800H11 and 

M800H35, expressed 

as saflufenacil) 

Oranges Import (US) Outdoor 12 x <0.03 12 x <0.03 <0.03 <0.03 0.03* 

 

1.0 OECD MRL
f
 = 0.03 

Lemons 5 x <0.03 5 x <0.03 

Grapefruit 6 x <0.03 6 x <0.03 

Oranges Import (BR) Outdoor  3 x <0.006 3 x <0.006 <0.006 <0.006 0.03* 1.0 OECD MRL
f
 = 0.02 

Almond Import (US) Outdoor 5 x <0.03 5 x <0.03 <0.03 <0.03 0.03* 1.0 OECD MRL
f
 = 0.03 

Pecan nuts 5 x <0.03 5 x <0.03 <0.03 <0.03 0.03* 1.0 OECD MRL
f
 = 0.03 

Apples Import (US) Outdoor 15 x <0.03 15 x <0.03 <0.03 <0.03 0.03* 1.0 OECD MRL
f
 = 0.03 

Pears 10 x <0.03 10 x <0.03 <0.03 <0.03 0.03* 1.0 OECD MRL
f
 = 0.03 

Apples Import (BR) Outdoor  3 x < 0.006 3 x < 0.006 <0.006 <0.006 0.03* 1.0 OECD MRL
f
 = 0.02 

Cherries Import (US) Outdoor 6 x <0.03 6 x <0.03 <0.03 <0.03 0.03* 1.0 OECD MRL
f
 = 0.03 

Peaches 13 x <0.03 13 x <0.03 <0.03 <0.03 0.03* 1.0 OECD MRL
f
 = 0.03 

Plums 10 x <0.03 10 x <0.03 <0.03 <0.03 0.03* 1.0 OECD MRL
f
 = 0.03 

Grapes Import (US) Outdoor 12 x <0.03 12 x <0.03 <0.03 <0.03 0.03* 1.0 OECD MRL
f
 = 0.03 

Import (BR) Outdoor  2 x <0.005 2 x <0.005 <0.005 <0.005 0.03* 1.0 - 

Banana Import 

(South and 

Latin 

America) 

Outdoor  2 x <0.006; 10 x 

<0.03 

2 x<0.006; 10 x<0.03 <0.03 <0.03 0.03* 1.0 OECD MRL
f
 = 0.03 

Rber=0.06 

Rmax=0.052 
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Commodity Region 
(a)

 Outdoor

/Indoor 

Individual trial results (mg/kg) Median 

residue  

(mg/kg) 
(b)

 

Highest 

residue 

(mg/kg)  
(c )

 

MRL 

proposal 

(mg/kg) 

Median 

CF 
(d)

 

Comments 

Enforcement 

(the sum of 

saflufenacil, 

M800H11 and 

M800H35, expressed 

as saflufenacil) 

Risk assessment 

(the sum of 

saflufenacil, 

M800H11 and 

M800H35, expressed 

as saflufenacil) 

Import (BR) Outdoor <0.006; 0.014 <0.006; 0.014 - - - - Insufficient number 

of residue trials 

submitted. 

Mango Import (BR) Outdoor 2 x <0.007;  

2 x <0.015 

2 x <0.007;  

2 x <0.015 

0.011 0.02 0.03* 1.0 OECD MRL
f
 = 0.015 

Potatoes 

(desiccation) 

Import (BR) Outdoor 2 x <0.0049; 

2 x 0.0119 

2 x <0.0049;  

2 x 0.0119 

- - - - Insufficient number 

of residue trials 

submitted. 

Peas (without pods)  

→ beans (without 

pods), lentils 

(pre-emergence) 

Import (US) Outdoor 9 x <0.03 9 x <0.03 <0.03 <0.03 0.03* 1.0 OECD MRL
f
 = 0.03 

Rber=0.06 

Rmax=0.05 

Peas (with pods) → 

beans (with pods) 

(pre-emergence) 

Import (US) Outdoor 9 x <0.03 9 x <0.03 <0.03 <0.03 0.03* 1.0 OECD MRL
f
 = 0.03 

Rber=0.06 

Rmax=0.05 

 

Dry peas 

(desiccation) 

Import  
(US/ CAN) 

Outdoor 5 x <0.03; 0.03; 2 x 

0.05; 0.07 

5 x <0.03; 0.03; 2 x 

0.05; 0.07 

0.03 0.07 0.1 1.0 OECD MRL
f
= 0.1 

Rber=0.1 

Rmax=0.083 

Dry beans 

(desiccation) 

Import  
(US/ CAN) 

Outdoor 4 x <0.03; 0.03; 0.08; 

0.17; 0.23; 0.25  

4 x <0.03; 0.03; 0.08; 

0.17; 0.23; 0.25 

 

0.03 0.25 0.5 1.0 OECD MRL
f
 =0.5 

Rber=0.4 

Rmax=0.38 

Dry beans  

(pre-emergence 

+desiccation) 

Import (BR) Outdoor 2 x <0.014;  

3 x <0.022
e 

2 x <0.014; 

 3 x <0.022
e 

<0.022 <0.02 0.03* 1.0 OECD MRL
f
 = 0.06 

Rber=0.044 

Rmax=0.037 
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Commodity Region 
(a)

 Outdoor

/Indoor 

Individual trial results (mg/kg) Median 

residue  

(mg/kg) 
(b)

 

Highest 

residue 

(mg/kg)  
(c )

 

MRL 

proposal 

(mg/kg) 

Median 

CF 
(d)

 

Comments 

Enforcement 

(the sum of 

saflufenacil, 

M800H11 and 

M800H35, expressed 

as saflufenacil) 

Risk assessment 

(the sum of 

saflufenacil, 

M800H11 and 

M800H35, expressed 

as saflufenacil) 

Soybean 

(pre-emergence) 

Import (US) Outdoor 15 x <0.03 15 x <0.03 <0.03 <0.03 0.03* 1.0 OECD MRL
f
 = 0.03 

Rber=0.06 

Rmax=0.05 

Soybean  

(pre-emergence+ 

desiccation) 

Import (BR) Outdoor 3 x <0.008; 2 x 

<0.016 

3 x <0.008; 2 x 

<0.016 

<0.008 <0.016 0.03* 1 OECD MRL
f
 = 0.04 

Soybean 

(desiccation) 

Import (US) Outdoor 16 x <0.03; 3 x 0.04; 

0.07 

16 x <0.03; 3 x 0.04; 

0.07 

0.03 0.07 0.1 1.0 OECD MRL
f
 = 0.07 

Rber=0.06 

Rmax=0.056 

Sunflower 

(desiccation) 

Import (US) Outdoor 0.10; 0.11; 0.13
h
; 

0.17; 0.27; 0.28
h
; 

0.47
h
; 0.58  

0.10; 0.11; 0.13
h
; 

0.17; 0.27; 0.28
h
; 

0.47
h
; 0.58 

0.22 0.58 1.0 1.0 OECD MRL
f
 = 1 

Rber=0.85 

Rmax=0.83 

Import (BR) Outdoor 0.0306
e
; 0.0226

e
; 

0.0926
e
; 0.11

e 
0.0306

e
; 0.0226

e
; 

0.0926
e
; 0.11

e
 

- - - - Insufficient number 

of residue trials 

submitted. 

Cotton (desiccation) Import (US) Outdoor <0.03; 0.04; 7 x 0.05; 

0.1; 2 x 0.14 

<0.03; 0.04; 7 x 0.05; 

0.1; 2 x 0.14 

0.05 0.14 0.3 1.0 OECD MRL
f
 = 0.3 

Rber=0.175 

Rmax=0.17 

Cotton  

(pre-emergence+  

post-emergence+ 

desiccation) 

Import (BR) Outdoor 0.015
g
; 0.025

g
; 

0.045
e
; 0.095

g
 

0.015
g
; 0.025

g
; 

0.045
e
; 0.095

g
 

- - - - Insufficient number 

of residue trials 

submitted. 

Maize (pre-

emergence) 

Import (BR) Outdoor 2 x <0.006 2 x <0.006 <0.006 <0.006 0.03* 1.0 - 
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Commodity Region 
(a)

 Outdoor

/Indoor 

Individual trial results (mg/kg) Median 

residue  

(mg/kg) 
(b)

 

Highest 

residue 

(mg/kg)  
(c )

 

MRL 

proposal 

(mg/kg) 

Median 

CF 
(d)

 

Comments 

Enforcement 

(the sum of 

saflufenacil, 

M800H11 and 

M800H35, expressed 

as saflufenacil) 

Risk assessment 

(the sum of 

saflufenacil, 

M800H11 and 

M800H35, expressed 

as saflufenacil) 

Maize (pre-

emergence) 

Import (US) Outdoor 14 x <0.03 14 x <0.03 <0.03 <0.03 0.03* 1.0 OECD MRL
f
 = 0.03 

Rber=0.06 

Rmax=0.05 

 

Sweet corn 5 x <0.03 5 x <0.03 <0.03 <0.03 0.03* 1.0 OECD MRL
f
 = 0.03 

Rber=0.06 

Rmax=0.05 

Wheat, rice,  barley 

(pre-emergence) → 

triticale, rye, oat 

 

Import (US) Outdoor Wheat: 25 x <0.03 

Rice: 6 x <0.03 

Barley: 6 x <0.03 

Wheat: 25 x <0.03 

Rice: 6 x <0.03 

Barley: 6 x <0.03 

<0.03 <0.03 0.03* 1.0 OECD MRL
f
 = 0.03 

Rber=0.06 

Rmax=0.05 

Maize, sorghum 

(pre-emergence) → 

millet 

Import (US) Outdoor Maize: 15 x <0.03 

Sorghum: 9 x <0.03 

 

Maize: 15 x <0.03 

Sorghum: 9 x <0.03 

 

<0.03 <0.03 0.03* 1.0 OECD MRL
f
 = 0.03 

Rber=0.06 

Rmax=0.05 

Wheat  

(pre-emergence) 

Import (BR) Outdoor 2 x <0.008 2 x <0.008 <0.008 <0.008 0.03* 1.0 - 

Rice 

(pre-emergence+ 

post-emergence) 

Import (BR) Outdoor - - - - - - No GAP compliant 

trials submitted. 

Coffee beans 

(post-emergence) 

Import (BR) Outdoor <0.03; <0.022; 0.015 <0.03; <0.022; 0.015 - - - - Insufficient number 

of residue trials 

submitted. 

Import 

(Costa Rica, 

Ecuador) 

Outdoor 5 x <0.03 5 x <0.03 - - - - Insufficient number 

of residue trials 

submitted. 
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Commodity Region 
(a)

 Outdoor

/Indoor 

Individual trial results (mg/kg) Median 

residue  

(mg/kg) 
(b)

 

Highest 

residue 

(mg/kg)  
(c )

 

MRL 

proposal 

(mg/kg) 

Median 

CF 
(d)

 

Comments 

Enforcement 

(the sum of 

saflufenacil, 

M800H11 and 

M800H35, expressed 

as saflufenacil) 

Risk assessment 

(the sum of 

saflufenacil, 

M800H11 and 

M800H35, expressed 

as saflufenacil) 

Sugarcane 

(desiccation) 

Import (BR) Outdoor 5 x <0.0112 5 x <0.0112 <0.011 <0.011 0.03* 1.0 OECD MRL
f
 = 0.04 

Rber=0.022 

Rmax=0.011 

Feed items 

Maize forage, 

maize stover 

Import (US) Outdoor 15 x <0.075 15 x <0.075 <0.075 <0.075 0.08* 1.0 OECD MRLf = 0.3 

Rber=0.15 

Rmax=0.075 

Soybean forage and 

hay 

Import (US) Outdoor 15 x <0.075 15 x <0.075 <0.075 <0.075 0.08* 1.0 OECD MRLf = 0.3 

Rber=0.15 

Rmax=0.075 

Pea hay Import (US) Outdoor 0.24; 0.51; 1.38; 

1.93; 1.97; 2.42; 

4.35; 4.63; 4.88  

0.24; 0.51; 1.38; 

1.93; 1.97; 2.42; 

4.35; 4.63; 4.88 

1.97 4.88 10 1.0 OECD MRLf = 10 

Rber=8.98 

Rmax=7.79 

Cotton gin Import (US) Outdoor 0.15; 0.26; 0.28; 0.3; 

0.34; 1.99; 2.30 

0.15; 0.26; 0.28; 0.3; 

0.34; 1.99; 2.30 

0.3 2.3 5 1.0 OECD MRLf = 5 

Rber=3.98 

Rmax=3.94 

Wheat straw (pre-

emergence) 

Import (US) Outdoor 25 x <0.075 25 x <0.075 <0.075 <0.075 0.08* 1.0 OECD MRLf = 0.3 

Rber=0.15 

Rmax=0.075 

(a): NEU, SEU, EU or Import (country code). In the case of indoor uses there is no necessity to differentiate between NEU and SEU. 

(b):  Median value of the individual trial results according to the enforcement residue definition. 

(c): Highest value of the individual trial results according to the enforcement residue definition. 

(d): The median conversion factor for enforcement to risk assessment is obtained by calculating the median of the individual conversion factors for each residues trial. 

(e):  Higher residue value within a trial at a longer PHI interval of 10 days. 

(f) : The MRL calculated using the OECD MRL calculator (OECD, 2011b) 

(g):  Higher residue value within a trial at a longer PHI interval of 7 days 

(h):  Higher residue value within a trial at a longer PHI interval of 14-15 days 

(*): Indicates that the MRL is set at the limit of analytical quantification. 
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3.1.1.3. Effect of industrial processing and/or household preparation 

The effect of processing on the nature of saflufenacil residues has not been investigated under test 

conditions representing pasteurization, baking/brewing/boiling and sterilization (20 minutes at 90 C, 

pH 4; 60 minutes at 100 C, pH 5; 20 minutes at 120 C, pH 6). Instead, the applicant has performed a 

hydrolysis study with 
14

C-saflufenacil in sterile buffer solutions at pH 5, 7 and 9 at 25 C. For 

degradation in all buffers, replicate samples were taken 0, 1, 3, 8, 15, 21, (24) and 30 days later. This 

study is not in line with the necessary EU requirements regarding effects of processing on the nature 

of chemical, but was considered by EFSA as supplementary information.  

The study results demonstrated that saflufenacil is hydrolytically stable under acidic conditions, 

degrades slowly in neutral water and very quickly under basic conditions with a half-life of four to six 

days. Under basic conditions uracil labelled saflufenacil significantly degrades starting from day 3 

with main degradation compounds being TFA (30 - 70% TAR), metabolite M800H15
31

 (6 – 22% 

TAR) and M800H04
32

 (12% TAR (on day 3 only)). Phenyl labelled saflufenacil during degradation in 

basic conditions forms metabolite M800H07
33

 (12-76% TAR). 

Considering the low contribution of the crops under consideration to the total dietary intake, 

according to the EU legislation studies investigating the effect of processing on the nature of 

saflufenacil residues under standard processing conditions are not required but would be desirable. 

The applicant performed studies aiming to investigate the effect of processing on the magnitude of 

saflufenacil residues in a number of crops (oranges, apples, plums, cereals, soybean, cotton seed, 

sunflower seed) following the treatment of crops at exaggerated dose rates (5N). Except for some 

oilseeds, the residues were below the LOQ in the unprocessed raw agricultural commodity (RAC) and 

therefore further follow-up processing studies were not performed.  

Sunflower was treated with 2 late-season applications at 0.5 kg a.s./ha per application (5N). Mature 

sunflower seed were sampled 7 DAT. The RAC contained detectable residues of parent saflufenacil 

(0.29 mg/kg). Sunflower seed were processed into meal and refined oil. A slight reduction of residues 

was observed in the products derived from processed sunflower seed. 

Soybeans were treated in two field trials at an application rate of 0.25 kg a.s./ha (5 N) as well as one 

plot of one trial was treated with 0.05 kg a.s./ha (1N). Samples were taken 2 to 3 DAT. Samples from 

the 5 N trial contained only parent compound at quantifiable amounts (0.04 mg/kg and 0.06 mg/kg) 

with both plant metabolites being below the individual LOQ of 0.01 mg/kg. The sample from the 1 N 

trial contained parent saflufenacil (4.5 mg/kg), whereas residues of both metabolites were below the 

LOQ. The RAC was processed into meal, hulls, refined oil, flour, soya milk and tofu. Results indicate 

a concentration of residues in hulls and flour and a reduction of residues in other processed fractions. 

Another study has been performed with soybeans, investigating the residues situation in aspirated 

grain, when soybean was treated pre-emergence. Since no residues above the LOQ were measured in 

the RAC, no further processing of the RAC was undertaken. 

Cotton was treated pre-emergence at an application rate of 0.05 kg a.s./ha, harvested at maturity 

(131 DAT) and processed into hull, meal and refined oil. Residues above the LOQ were identified 

neither in the RAC nor in the processed fractions. There is another study available with cotton treated 

for desiccation purposes at an application rate of 0.05 kg a.s./ha (1N) and 0.25 kg a.s./ha (5N) and the 

samples of seed were taken 5 DAT. The cotton seed from the 5N trial were processed into ginned 

                                                      
31

 See Appendix C 
32

 See Appendix C 
33

 See Appendix C 
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seed, crude oil, refined oil, hulls and meal. The reduction of residues was observed in all processed 

fractions of cotton.  

The overview of the derived processing factors is presented in the table below: 

Table 3-3:  Overview of the available processing studies 

Processed commodity Number 

of studies 

Median 

PF 
(a)

 

Median CF 
(b)

 

Comments 

Enforcement residue definition: the sum of saflufenacil, M800H11 and M800H35, expressed as saflufenacil 

Sunflower, meal 1 0.8 1.0 - 

Sunflower, refined oil 1 <0.09 1.0 In refined oil the residues were below 

combined LOQ of 0.03 mg/kg. 

Soybean, hulls 2 6 1.0 - 

Soybean, meal 2 0.8 1.0 - 

Soybean, refined oil 2 <0.5 1.0 In refined oil the residues were below 

combined LOQ of 0.03 mg/kg. 

Soybean, flour 2 1.2 1.0 - 

Soybean, milk 2 <0.5 1.0 In refined milk and tofu the residues 

were below combined LOQ of 0.03 

mg/kg. 
Soybean, tofu 2 <0.5 1.0 

Cotton, hulls 2 0.8 1.0 - 

Cotton, meal 2 <0.55 1.0 In meal, refined oil and crude oil the 

residues were below the combined 

LOQ of 0.03 mg/kg. 
Cotton, crude oil 2 <0.55 1.0 

Cotton, refined oil 2 <0.55 1.0 

 (a): The median processing factor is obtained by calculating the median of the individual processing factors of each 

processing study. 

 (b):  The median conversion factor for enforcement to risk assessment is obtained by calculating the median of the individual 

conversion factors of each processing study. 

EFSA considers that the number of processing studies is not sufficient to recommend the processing 

factors for enforcement purposes for the inclusion in Annex VI of Regulation (EC) No 396/2005.  

3.1.2. Rotational crops 

The residues of saflufenacil in rotational crops are of no relevance for the import tolerance 

application, but EFSA summarized the results of the rotational crop studies in order to conclude on 

the risk assessment and enforcement residue definitions in plant commodities. 

The confined rotational crops study was performed with 
14

C-uracil- and 
14

C-phenyl saflufenacil. The 

active substance was applied to bare soil at an application rate of 0.15 kg a.s./ha. Lettuce, white radish 

and spring wheat were planted/sown after plant back intervals of 30, 120, and 365 days. For lettuce 

and radish additional soil aging interval of 58 days was introduced. Plants were sampled at maturity; 

wheat forage samples were taken 48 to 68 days after sowing.  

Generally, lower TRR levels were observed from the phenyl study: up to 0.01 mg eq./kg in lettuce 

head (all plant back intervals), 0.005 mg eq./kg in radish root (all plant back intervals), up 

to 0.025 mg eq./kg in radish tops (30 DAT), 0.38 mg eq./kg in wheat chaff (30 DAT), 0.125 mg eq./kg 
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in wheat straw (30 DAT) and 0.044 mg eq./kg in wheat grain  (365 DAT). In the uracil study the TRR 

accounted for up to 0.09 mg eq./kg in lettuce head (30, 120 DAT), up to 0.038 mg eq./kg in radish 

roots (58 DAT), 0.21 mg eq./kg in radish tops (30, 58 DAT), 0.37 mg eq./kg in wheat grain (30 DAT) 

and 0.45 mg eq./kg in wheat straw (365 DAT).  

In lettuce and radish tops from the phenyl study the main component of the TRR 30 DAT was parent 

saflufenacil (34.2% and 13.8%, respectively) and metabolite M800H01 (13.7% and 16%, 

respectively), whereas in all wheat fractions the main metabolites were the sum of M800H35 and 

M800H09 (13.1% in grain and a maximum of 42% in wheat chaff) and M800H05 (2.1% in wheat 

grain and a maximum of 17.6% in wheat forage). In radish tops 120 DAT the main metabolite was 

M800H01 (10.5%). The sum of M800H35 and M800H09 accounted for the highest in wheat fractions 

also 120 DAT (32.5% in wheat forage, 38.3% in wheat chaff) and 365 DAT (ca.30% in wheat forage, 

straw and chaff, 3.2% in wheat grain). 

In the uracil study, the main component of the TRR in all crops at all plant back intervals 

significantly exceeding 10% was trifluoroacetic acid (TFA). The actual amounts of TFA (re-

calculated considering the molecular weight of TFA) in edible parts of rotational crops were as 

follows: in lettuce 0.017 mg/kg (89.8% TRR; 30 DAT) up to 0.019 mg/kg (95.9% TRR; 120 DAT), in 

radish roots from 0.002 mg/kg (89.3% TRR; 120 DAT) to 0.007 mg/kg (88.4% TRR; 30 DAT) and in 

wheat grain from 0.01 mg/kg (37.3% TRR; 365 DAT) to 0.074 mg/kg (87.8% TRR; 30 DAT). The 

highest level observed was in wheat chaff 120 DAT (0.12 mg/kg; 85% TRR). 

The metabolism studies in rotational crops indicate a similar metabolic pathway with that in primary 

crops. Saflufenacil undergoes various dealkylation steps; the cleavage of the uracil ring results in 

formation of metabolites M800H35 and TFA. The radioactive residues in general were higher for the 

uracil label in all matrices at all plant back intervals. The applicant explains these quantitative 

differences by the soil uptake of TFA rather than by the cleavage of uracil ring in the plants. 

EFSA agrees with the EMS to establish the same risk assessment and enforcement residue definition 

in rotational crops as in primary crops: “the sum of saflufenacil, M800H11 and M800H35, expressed 

as saflufenacil”. 

3.2. Nature and magnitude of residues in livestock 

Since most of the crops under consideration and/or their by-products can be used as livestock feed, 

the nature and magnitude of saflufenacil residues in livestock has to be assessed in the framework of 

this application.  

3.2.1. Dietary burden of livestock 

The median and maximum dietary burdens for livestock were calculated using the agreed European 

methodology (EC, 1996). The input values for the dietary burden calculation were selected according 

to the latest FAO recommendations (FAO, 2009) considering the livestock intake from the feed 

products under consideration. There are no uses of saflufenacil authorized on feed crops in Europe. 

Considering very low residues in the RAC of apples and citrus fruits, it is assumed by EFSA that no 

residues above the LOQ will occur in pomace and therefore no processing factors were applied. 

Similarly, in cereal grains residues were below the LOQ and therefore no residues above the LOQ are 

expected in the by-products derived from cereals. To account for the concentration of residues in 

processed oilseed fractions, the processing factors as derived from the processing studies (see Table 

3-3) were applied to soybean meal, cotton seed meal and sunflower meal. 

The input values for the dietary burden calculation are summarized in Table 3-4. 
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Table 3-4:  Input values for the dietary burden calculation  

Commodity Median dietary burden Maximum dietary burden 

Input 

value 

(mg/kg) 

Comment Input 

value 

(mg/kg) 

Comment 

Risk assessment residue definition: the sum of saflufenacil, M800H11 and M800H35, expressed as 

saflufenacil 

Orange, lemon, 

grapefruit pomace 

0.03 Median residue (Table 3-2) 0.03 Median residue (Table 3-2) 

Apple pomace 0.03 Median residue (Table 3-2) 0.03 Median residue (Table 3-2) 

Dry peas 0.03 Median residue (Table 3-2) 0.03 Median residue (Table 3-2) 

Dry beans 0.03 Median residue (Table 3-2) 0.03 Median residue (Table 3-2) 

Soybean seed 

(desiccation) 

0.03 Median residue (Table 3-2) 0.03 Median residue (Table 3-2) 

Soybean meal 0.024 Median residue*PF (0.8) 

(Table 3-2) 

0.024 Median residue*PF (0.8) 

(Table 3-2) 

Sunflower seed 0.22 Median residue (Table 3-2) 0.22 Median residue (Table 3-2) 

Sunflower seed 

meal 

0.18 Median residue*PF (0.8) 

(Table 3-2) 

0.18 Median residue* PF (0.8) 

(Table 3-2) 

Cotton seed 0.05 Median residue (Table 3-2) 0.05 Median residue (Table 3-2) 

Cotton seed meal 0.028 Median residue*PF (0.55)  

(Table 3-2) 

0.028 Median residue* PF (0.55)  

(Table 3-2) 

Maize 0.03 Median residue (Table 3-2) 0.03 Median residue 

Wheat, rice, barley, 

oat, rye grain 

0.03 Median residue (Table 3-2) 0.03 Median residue (Table 3-2) 

Wheat, barley, oat, 

rye straw 

0.075 Median residue (Table 3-2) 0.075 Highest residue (Table 3-2) 

Rye, wheat bran 0.03 Median residue (grain) 0.03 Median residue (grain) 

 

The results of the dietary burden calculation are summarized in the following table: 

Table 3-5:   Results of the dietary burden calculation  

 Maximum 

dietary burden 

(mg/kg bw/d) 

Median dietary 

burden 

(mg/kg bw/d) 

Highest 

contributing 

commodity 

Max dietary 

burden 

(mg/kg DM)
(a)

 

Trigger 

exceeded

(Y/N) 

Risk assessment residue definition: the sum of saflufenacil, M800H11 and M800H35, expressed as 

saflufenacil 

Dairy ruminants 0.0044 0.0044 Sunflower seed 0.12 Y 

Meat ruminants 0.0065 0.0065 Sunflower seed 0.15 Y 

Poultry 0.0036 0.0036 Sunflower seed 0.06 N 

Pigs 0.0032 0.0032 Sunflower seed 0.08 N 

 (a): Dry matter feed 
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The calculated dietary burdens indicate that the trigger value of 0.1 mg/kg dry matter (DM) is 

exceeded for dairy and meat ruminants and therefore the possible carry-over of residues to food 

commodities of animal origin has to be further investigated. 

3.2.2. Nature of residues  

The metabolism of saflufenacil in livestock was assessed by the EMS in the evaluation report 

submitted in the framework of the current application (UK, 2011a). The metabolism of saflufenacil 

was investigated in laying hens and lactating goats. Metabolism studies were performed with 

saflufenacil radiolabelled separately in uracil and phenyl ring. 

Two lactating goats were dosed with 
14

C-saflufenacil at the dose rate equivalent to 13.9 mg/kg feed 

(for uracil study) and at 13.4 mg/kg feed (for phenyl study). Most of the applied radioactivity was 

excreted by urine (43-58% TRR) and faeces (25-40% TRR) with low amounts in tissues (up to 1.5% 

TRR in liver and below 0.1% TRR in other tissues) and milk (0.09% TRR).   

In the phenyl study saflufenacil was the main component of the TRR in all matrices: muscle (44.2%; 

0.004 mg/kg), fat (44.1%; 0.004 mg/kg), kidney (73.8%; 0.096 mg/kg), liver (80.2%; 0.77 mg/kg) and 

milk (47%; 0.003 mg/kg). Metabolite M800H10 was the second highest component identified in 

muscle (37.5%; 0.003 mg/kg), fat (14.7%; 0.001 mg/kg) and milk (39.1%; 0.002 mg/kg). In kidney 

and liver metabolite M800H04 was identified at levels for up to 12.9% and 13.2% TRR, respectively. 

Similar distribution and composition of the TRR was identified in the uracil study where the main 

component of the TRR in all matrices except milk was parent saflufenacil: 56.7% (0.006 mg/kg) in 

muscle, 65% (0.011 mg/kg) in fat, 71.3% (0.12 mg/kg) in kidney, 75.7% (2.9 mg/kg) in liver and 

25.4% (0.003 mg/kg) in milk. Metabolite M800H10 was the main residue in milk (39.9%; 0.005 

mg/kg) and was identified at high levels in muscle (49.6%; 0.005 mg/kg). No TFA was identified in 

animal tissues or milk in any of the studies. 

Two groups of 8 laying hens each were administered 
14

C-saflufancil for 10 consecutive days at a dose 

rate equivalent to 12 mg/kg feed (ca.0.76 mg/kg bw/d). In eggs, the TRR accounted for 0.029-0.046% 

with low levels in tissues - 0.06 μg eq./g in liver and 0.01 μg eq./g in muscle.  In the phenyl study, the 

major component of the TRR in eggs was metabolite M800H10, accounting for 97.6% (0.008 mg/kg). 

The metabolite M800H10 was identified also in muscle (23%) and fat (15.8%). Parent saflufenacil 

accounted for 54.7% (0.005 mg/kg) in muscle, 26.1% (0.002 mg/kg) in fat, 47.4% (0.029 mg/kg) in 

liver and for 20.8% (0.002 mg/kg) in eggs. In liver metabolite M800H01
34

 was identified at 24% of 

the TRR (0.014 mg/kg). Similar distribution and composition of the TRR was identified in the uracil 

study, where in eggs the metabolite M800H10 was by far the main residue (51.6%; 0.009 mg/kg) with 

parent saflufenacil accounting for 9.9% (0.002 mg/kg). In muscle, fat and liver parent saflufenacil was 

the main component of the TRR: 38.2%, 24% and 47%, respectively. 

The proposed metabolic pathway in hen and goat is characterised by different dealkylation steps 

occurring at two sites of the molecule. Firstly, the loss of the N-methyl group of the N-isopropyl-N-

methylsulfamide side chain forms metabolite M800H01, while the loss of the methyl group at uracil 

ring forms metabolite M800H02. Both demethylation reactions further form metabolite M800H11. 

This metabolic step is common to both species. In goat, additional hydrolytic opening of the uracil 

ring of saflufenacil forms metabolite M800H04. The elimination of the N-isopropyl group of parent 

saflufenacil forms metabolite M800H03 which, as well as metabolites M800H01 and M800H02, is 

further metabolized to form metabolites M800H05 and M800H10 in both livestock species. 

The EMS proposes to set the enforcement and risk assessment residue definition in all livestock 

matrices, milk and eggs as parent saflufenacil only, claiming that under realistic livestock exposure to 

                                                      
34

 See Appendix C 
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saflufenacil, the actual amounts of metabolites would be insignificant. Metabolite M800H10 is by far 

the main residue in eggs (5x parent saflufenacil). The metabolite has been identified also in negligible 

amounts in rat metabolism studies and, although its toxicity has not been assessed, it is structurally 

related to parent saflufenacil and therefore it could be assumed that its toxicity would be covered by 

the toxicity of parent compound. At the currently calculated dietary burdens for poultry, no residues 

of saflufenacil or metabolite M800H10 would occur in poultry tissues and eggs. In case a higher 

poultry exposure is expected, metabolite M800H10 has to be considered in the risk assessment for 

eggs and the conversion factor of 5 from the enforcement to risk assessment is proposed. 

Basically, the metabolism of saflufenacil in rats and goats proceeds in a similar pathway, although it 

is more extensive in rats. All metabolites identified in the livestock metabolism studies have been 

identified also in the rat metabolism. The metabolism studies also confirm no accumulation of 

residues in fat.  

EFSA agrees with the proposal of the EMS to establish parent saflufenacil as the relevant residue for 

enforcement and risk assessment in all livestock matrices, milk and eggs. In case the use pattern of 

saflufenacil will expand to other feed crops relevant for poultry with quantifiable residues above the 

LOQ, the residue definition for risk assessment for eggs should be reconsidered regarding the 

inclusion of metabolite M800H10.  

3.2.3. Magnitude of residues 

The study on the magnitude of saflufenacil residues in livestock was assessed by the EMS in the 

evaluation report submitted in the framework of the current application (UK, 2011a). A feeding study 

was conducted on 14 lactating cows, which were administered saflufenacil for at least 28 consecutive 

days at dose levels of 0.1, 0.3 and 1 mg/kg, corresponding to 0.0033, 0.0094 and 0.033 mg/kg bw/d. 

The samples were analysed for saflufenacil residues only and the validated LOQ was 0.01 mg/kg. 

Results showed that at all dose levels residues above LOQ occur in liver only. In other matrices 

residues below the LOQ of 0.01 mg/kg were observed at the lowest dose level, whereas in kidney at 

the second highest dose level residues were 0.02 mg/kg. As the metabolic pathway is similar in goats 

and rats, no metabolism study in pigs is required and the results from the ruminant feeding study can 

be extrapolated to pigs. The feeding study with poultry has not been performed and is not necessary 

as, according to the metabolism study with laying hens, no residues above the LOQ are expected to 

occur in eggs and poultry tissues at the calculated dietary burdens. 

The median and highest calculated livestock dietary burdens and the mean and maximum residue 

values in animal matrices from the livestock feeding studies were used according to the FAO 

recommendations to derive MRL proposals and risk assessment values for animal commodities (FAO, 

2009). The overview of the feeding study results and the derived risk assessment values and the MRL 

proposals are summarized in Table 3-6.  

EFSA concludes that the calculated livestock exposure to saflufenacil residues would require the 

setting of an MRL of 0.3 mg/kg in pig liver, 0.6 mg/kg in ruminant liver, 0.02 mg/kg in ruminant 

kidney and the MRL at the LOQ of 0.01 mg/kg in milk, eggs and other ruminant and swine tissues. 

Storage stability of saflufenacil residues in animal matrices (muscle, liver, kidney, fat and milk) has 

been investigated in parallel with the analytical phase of the feeding study. The storage stability 

period covers the period for which the feeding study samples were stored. It is concluded that 

saflufenacil residues in animal matrices are stable for up to 51 days in milk, 31 days in muscle, 32 

days in liver and kidney and 35 days in fat. No storage stability study with eggs is available, but that 

is currently not necessary as dietary burden for poultry is not triggered. 
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It is noted that feeding studies with TFA are not available although in primary crops TFA is the 

relevant residue and, consequently, livestock might be exposed to it. Pending complete studies on the 

toxicity of TFA and no field data on the actual levels of TFA in primary and rotational crops, 

currently no conclusions on the livestock exposure to TFA and the potential carry-over of residues to 

the food of animal origin can be drawn. 
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Table 3-6:  Overview of the values derived from the livestock feeding studies  

Commodity Dietary burden Results of the livestock feeding study Median 

residue 

(mg/kg) 
(a)

 

Highest 

residue 

(mg/kg)  
(b)

 

MRL 

proposal 

(mg/kg)
  

(c )
 

CF for RA 

Median 

(mg/kg 

bw/d) 

[mg/kg 

feed DM] 

Max. 

(mg/kg 

bw/d) 

[mg/kg 

feed DM] 

Dose Level 

(mg/kg 

bw/d) 

[mg/kg feed 

DM]
 (a)

 

No Result for enf. RD Result for RA RD 

Mean 

(mg/kg) 

Max. 

(mg/kg) 

Mean 

(mg/kg) 

Max. 

(mg/kg) 

Enforcement and risk assessment residue definition: Saflufenacil 

Pig meat 0.0032 

(0.08)  

 

0.0032 

(0.08)  

 

0.0033(0.15) 3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01* 1 

0.0094(0.48) 3 <0.01 <0.01 <0.01 <0.01 

0.033(1.7) 5 <0.01 <0.01 <0.01 <0.01 

Pig fat 0.0032 

(0.08)  

 

0.0032 

(0.08)  

 

0.0033(0.15) 3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01* 1 

0.0094(0.48) 3 <0.01 <0.01 <0.01 <0.01 

0.033(1.7) 5 <0.01 <0.01 <0.01 <0.01 

Pig liver 0.0032 

(0.08)  

 

0.0032 

(0.08)  

 

0.0033(0.15) 3 0.21 0.26 0.21 0.26 0.198 0.25 0.3 1 

0.0094(0.48) 3 0.77 0.88 0.77 0.88 

0.033(1.7) 5 2.61 3.49 2.61 3.49 

Pig kidney 0.0032 

(0.08)  

 

0.0032 

(0.08)  

 

0.0033(0.15) 3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01* 1 

0.0094(0.48) 3 0.02 0.02 0.02 0.02 

0.033(1.7) 5 0.04 0.04 0.04 0.04 

Ruminant meat 0.0065 

(0.15) 

0.0065 

(0.15) 

0.0033(0.15) 3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01* 1 

0.0094(0.48) 3 <0.01 <0.01 <0.01 <0.01 

0.033(1.7) 5 <0.01 <0.01 <0.01 <0.01 

Ruminant fat 0.0065 

(0.15) 

0.0065 

(0.15) 

0.0033(0.15) 3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01* 1 

0.0094(0.48) 3 <0.01 <0.01 <0.01 <0.01 
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Commodity Dietary burden Results of the livestock feeding study Median 

residue 

(mg/kg) 
(a)

 

Highest 

residue 

(mg/kg)  
(b)

 

MRL 

proposal 

(mg/kg)
  

(c )
 

CF for RA 

Median 

(mg/kg 

bw/d) 

[mg/kg 

feed DM] 

Max. 

(mg/kg 

bw/d) 

[mg/kg 

feed DM] 

Dose Level 

(mg/kg 

bw/d) 

[mg/kg feed 

DM]
 (a)

 

No Result for enf. RD Result for RA RD 

Mean 

(mg/kg) 

Max. 

(mg/kg) 

Mean 

(mg/kg) 

Max. 

(mg/kg) 

0.033(1.7) 5 <0.01 <0.01 <0.01 <0.01 

Ruminant liver 0.0065 

(0.15) 

0.0065 

(0.15) 

0.0033(0.15) 3 0.21 0.26 0.21 0.26 0.5 0.58 0.6 1 

0.0094(0.48) 3 0.77 0.88 0.77 0.88 

0.033(1.7) 5 2.61 3.49 2.61 3.49 

Ruminant kidney 0.0065 

(0.15) 

0.0065 

(0.15) 

0.0033(0.15) 3 <0.01 <0.01 <0.01 <0.01 0.015 0.015 0.02 1 

0.0094(0.48) 3 0.02 0.02 0.02 0.02 

0.033(1.7) 5 0.04 0.04 0.04 0.04 

Milk 0.0044 

(0.12) 

0.0044 

(0.12) 

0.0033(0.15) 3 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01* 1 

0.0094(0.48) 3 <0.01 <0.01 <0.01 <0.01 

0.033(1.7) 5 <0.01 <0.01 <0.01 <0.01 

(a): Based on a dairy ruminant of a bodyweight of 550 kg consuming 20 kg feed DM/d  

(b):  Median residue value according to the enforcement residue definition, derived by interpolation/extrapolation from the feeding study for the median dietary burden. 

(c ): Highest residue value according to the enforcement residue definition, derived by interpolation/extrapolation from the feeding study for maximum dietary burden. 

(d): The median conversion factor for enforcement to risk assessment is obtained by calculating the median of the individual conversion factors for the appropriate feeding level. 

(*): Indicates that the MRL is set at the limit of analytical quantification. 
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4. Consumer risk assessment 

The consumer risk assessment was performed with revision 2 of the EFSA Pesticide Residues Intake 

Model (PRIMo). This exposure assessment model contains the relevant European food consumption 

data for different sub-groups of the EU population 
35

 (EFSA, 2007). EFSA performed two calculations 

of the consumer exposure assessment, considering the consumer exposure to saflufenacil residues 

(scenario 1) and to potential TFA residues from the use of saflufenacil (scenario 2).  

4.1. Exposure assessment/risk assessment for saflufenacil (sum of saflufenacil, M800H11 

and M800H35, expressed as saflufenacil) 

For the calculation of the chronic exposure EFSA used the median residue values as derived from the 

residue trials on the crops under consideration (see Table 3-2). For food commodities of animal origin 

the median residue values as derived from the feeding studies were used as input values (see Table 3-

6). For other food commodities the default MRL at the LOQ of 0.01 mg/kg is currently applicable. 

However, in the framework of the current application a new residue definition was proposed for plant 

commodities and an LOQ of 0.03 mg/kg was derived (see section 1.1.) which was used as an input 

value in the chronic exposure calculations. For the determination of saflufenacil residues in animal 

commodities the LOQ is 0.01 mg/kg is still applicable and was used as an input value. The model 

assumptions for the long-term exposure assessment are considered to be rather conservative, assuming 

that all food items consumed have been treated with the active substance according to the notified 

GAPs which were sufficiently supported by residue trials. In reality, it is not likely that all food 

consumed will contain residues at the MRL or at levels of the median residue values identified in 

supervised field trials. However, if this first tier exposure assessment does not exceed the 

toxicological reference value for long-term exposure (i.e. the ADI), a consumer health risk can be 

excluded with a high probability.  

The acute exposure assessment was performed assuming the consumption of a large portion of the 

food items as reported in the national food surveys containing residues at the highest level as observed 

in supervised field trials (Table 3-2). For food commodities of animal origin the highest residue 

values as derived from the feeding studies were used as input values (see Table 3-6). 

The input values used for the dietary exposure calculation are summarized in Table 4-1. 

Table 4-1: Input values for the consumer dietary exposure assessment 

Commodity Chronic exposure assessment Acute exposure assessment 

Input value 

(mg/kg) 

Comment Input value 

(mg/kg) 

Comment 

Risk assessment residue definition for plant commodities: the sum of saflufenacil, M800H11 and 

M800H35, expressed as saflufenacil 

Oranges, lemons, grapefruit 0.03 Median residue 0.03 Highest residue 

Apples, pears 0.03 Median residue 0.03 Highest residue 

Almond, pecan nuts 0.03 Median residue 0.03 Highest residue 

                                                      
35

 The calculation of the long-term exposure (chronic exposure) is based on the mean consumption data 

representative for 22 national diets collected from MS surveys plus 1 regional and 4 cluster diets from the WHO 

GEMS Food database; for the acute exposure assessment the most critical large portion consumption data from 

19 national diets collected from MS surveys is used. The complete list of diets incorporated in EFSA PRIMo is 

given in its reference section (EFSA, 2007). 
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Commodity Chronic exposure assessment Acute exposure assessment 

Input value 

(mg/kg) 

Comment Input value 

(mg/kg) 

Comment 

Cherries, peaches, plums 0.03 Median residue 0.03 Highest residue 

Grapes 0.03 Median residue 0.03 Highest residue 

Banana 0.03 Median residue 0.03 Highest residue 

Mango 0.011 Median residue 0.02 Highest residue 

Peas (without pods), beans 

(without pods), peas (with 

pods), beans (with pods), 

lentils 

0.03 Median residue 0.03 Highest residue 

Dry peas 0.03 Median residue 0.07 Highest residue 

Dry beans 0.03 Median residue 0.25 Highest residue 

Soybean 0.03 Median residue 0.07 Highest residue 

Sunflower 0.22 Median residue 0.58 Highest residue 

Cotton 0.05 Median residue 0.14 Highest residue 

Sweet corn 0.03 Median residue 0.03 Highest residue 

Wheat, rice, barley, rye, oat, 

maize, sorghum 

0.03 Median residue 0.03 Median residue 

Sugarcane 0.03 Median residue 0.03 Highest residue 

Other food commodities of 

plant origin 

0.03 LOQ No relevant for acute exposure 

assessment 

Risk assessment residue definition for animal commodities: saflufenacil 

Pig liver 0.20 Median residue 0.25 Highest residue 

Pig kidney, meat, fat 0.01 Median residue 0.01 Highest residue 

Liver of bovine, sheep, goat 0.5 Median residue 0.58 Highest residue 

Kidney of bovine, sheep, 

goat 

0.015 Median residue 0.015 Highest residue 

Meat, fat of bovine, sheep, 

goat 

0.01 Median residue 0.01 Highest residue 

Poultry meat, fat, kidney, 

liver 

0.01 Median residue 0.01 Highest residue 

Eggs 0.01 Median residue 0.01 Highest residue 

Milk 0.01 Median residue 0.01 Median residue 

Other commodities of animal 

origin 

0.01 LOQ Not relevant for acute exposure 

assessment 

 

The estimated exposure was then compared with the toxicological reference values derived for 

saflufenacil (see Table 2-8). The results of the intake calculation are presented in Appendix B to this 

reasoned opinion (scenario 1).  

No long-term consumer intake concerns were identified for any of the European diets incorporated in 

the EFSA PRIMo. The total calculated intake values ranged from 0.6 to 3.2 % of the ADI (maximum 
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for UK toddler diet). The contribution of residues in the commodities under consideration to the total 

consumer exposure is insignificant, accounting for a maximum of 0.9% of the ADI for milk (FR 

toddler diet). The contribution of MRLs at the LOQ accounted for 3.1% of the total calculated 

chronic exposure. 

No acute consumer risk was identified in relation to the MRL proposals for the commodities under 

consideration. The calculated maximum exposure in percentage of the ARfD was the highest for 

bovine liver (9.4%), beans (9.1%), oranges (8%), with other commodities being below 6% of the 

ARfD. 

It is concluded that no consumer risk was identified with respect to saflufenacil residues as defined in 

the risk assessment residue definition for the crops under consideration.  

4.2. Exposure assessment TFA 

Since a toxicological assessment of TFA is not available, EFSA cannot perform a consumer risk 

assessment. It is noted that formerly neither EFSA nor EPA have performed a consumer risk 

assessment for TFA for those active substances for which TFA was identified as metabolite.  

The available residue trial samples have not been analysed for TFA residues and therefore there is no 

information on the TFA concentrations in the crops under consideration following the use of 

saflufenacil. Therefore for the calculation of the acute and chronic consumer exposure to TFA 

residues EFSA followed the approach of the EMS: the median residue (for chronic exposure 

assessment) or the highest residue (for acute exposure assessment) of parent saflufenacil as derived 

from the residue trials on the crops under consideration was multiplied by a correction factor taking 

into account the ratio of saflufenacil and TFA observed in metabolism studies. These correction 

factors are summarised in Table 4-2.   

Table 4-2: Ratio of TFA and saflufenacil according to metabolism studies 

Metabolism study with 
14

C-uracil saflufenacil 

Crop group Saflufenacil, mg/kg Trifluoroacetic 

acid (mg/kg) 

Ratio 

(Saflufenacil/ 

TFA) 

Maize grain Cereals Not detected (<0.0005) 0.004 8 

Soybean seed (pre-

emergence) 

Pulses and oilseeds 0.002  0.033 16.5 

Tomato (fruit) Fruits and fruiting 

vegetables 

Not detected (<0.0005) 0.004 8 

 

For sunflower, dry peas, dry beans, cotton and sugar cane the intended use supporting the MRL 

proposal is reflecting the foliar application for desiccation. Under these conditions, no residues of 

TFA are expected to occur. Therefore these crops were excluded from the exposure calculation. For 

soybean, apart from the desiccation use on which the MRL proposal is based, there is a less critical 

pre-emergence use which might result in TFA residues and therefore risk assessment values 

supporting this use were chosen for the intake calculation. The correction factor of 8 was applied to 

the risk assessment values for fruits, fruiting vegetables and cereals and the correction factor of 16.5 

was applied for pulses and oilseeds. TFA residues, according to the livestock metabolism studies are 

not expected in commodities of animal origin and therefore the consumer exposure to TFA residues 

was calculated from the intake of plant commodities only.  

The input values used for the dietary exposure calculation are summarized in Table 4-3. 
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Table 4-3: Input values for the consumer dietary exposure assessment 

Commodity Chronic exposure assessment Acute exposure assessment 

Input 

value 

(mg/kg) 

Comment Input 

value 

(mg/kg) 

Comment 

Risk assessment residue definition for plant commodities: trifluoroacetic acid 

Oranges, lemons, grapefruit,  

apples, pears, cherries, peaches, 

plums, grapes, banana, sweet 

corn, mango, almond, pecan 

nuts 

0.08 Median residue 

(saflufenacil)
a
 *CF (8)

 
0.08 Highest residue 

(saflufenacil)
a
 *CF 

(8)
 

Peas (without pods), beans 

(without pods), peas (with 

pods), beans (with pods), lentils 

0.165 Median residue 

(saflufenacil)
a
 *CF 

(16.5)
 

0.165 Highest  residue 

(saflufenacil)
a
 *CF 

(16.5)
 

Soya bean  0.165 Median residue 

(saflufenacil)
a
 *CF 

(16.5)
 

0.165 Highest  residue 

(saflufenacil)
a
 *CF 

(16.5)
 

Wheat, rice, barley, rye, oat, 

maize, sorghum, maize 

0.08 Median residue 

(saflufenacil)
a
 *CF (8)

 
0.08 Highest residue 

(saflufenacil)
a
 *CF 

(8)
 

a: saflufenacil residues according to residue trials were at or below the LOQ of 0.01 mg/kg 

 

The estimated long-term exposure ranged from 0.00027 to 0.00214 mg/kg bw/d. Regarding the acute 

exposure, the maximum intake was calculated by EFSA for oranges, amounting to 0.011 mg/kg bw. It 

is, however, noted that the use of saflufenacil in orchards is the soil application and the fruits are not 

directly exposed to the active substance. Thus, it is rather unlikely that TFA residues will be found on 

fruit crops.  

EFSA concludes that TFA residues will not pose a consumer health risk if it is confirmed by 

providing adequate toxicological data which demonstrate that the toxicological threshold level for 

chronic and acute exposure does not exceed the estimated maximum long-term (0.002 mg/kg bw/d) 

and short-term (0.01 mg/kg bw) exposure. The results of the intake calculation are presented in 

Appendix B to this reasoned opinion (calculation 2).  
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CONCLUSIONS AND RECOMMENDATIONS 

CONCLUSIONS 

The toxicological profile of saflufenacil was assessed by the EMS in the framework of the current 

application and reviewed by EFSA. The data were sufficient to derive the Acceptable Daily Intake 

(ADI) value of 0.046 mg/kg bw/d and the Acute Reference Dose (ARfD) of 0.05 mg/kg bw.  

The metabolism of saflufenacil in primary crops was investigated following pre-emergence in fruits 

and fruiting vegetables, pulses and oilseeds and cereals and following late foliar application for 

desiccation in pulses and oilseeds. Metabolism studies indicate similar and extensive metabolism in 

all crop groups investigated. In pre-emergence applications a wide range of metabolites is produced 

with parent saflufenacil and its structurally related metabolites being major residues. At long PHI 

intervals trifluoroacetic acid (TFA) is the main metabolite. TFA is also a common metabolite to a 

wide range of pesticides which is expected to have a different toxicological mode of action compared 

to parent saflufenacil. However, lacking toxicological studies, no toxicological reference values for 

TFA have been derived. 

EFSA concludes that the metabolism of saflufenacil is sufficiently addressed in all crops under 

consideration, except for foliar application for the authorized use on coffee beans and potatoes. EFSA 

supports the proposal by the EMS to establish the risk assessment and enforcement residue definition 

as “the sum of saflufenacil, M800H11
36

 and M800H35
37

, expressed as saflufenacil”. A sufficiently 

validated analytical enforcement method is available to monitor all substances included in the 

enforcement residue definition for plant commodities at the combined LOQ of 0.03 mg/kg. 

The submitted residue trials data are sufficient to derive MRL proposals for the proposed residue 

definition in all crops under consideration except in coffee beans and potatoes. No information is 

available regarding TFA concentrations expected in the crops under consideration treated according 

to the GAPs notified to EFSA.  

It is also noted that the majority of residue trials on soybeans and maize have been performed with a 

genetically modified crop. Also the metabolism studies have been performed on genetically modified 

crop varieties. The applicant confirms that the genetical modification of the crop does not alter the 

metabolism of saflufenacil since the mode of action of saflufenacil (PPO inhibition) is not the same as 

the mode of action of glyphosate (EPSP inhibition) and therefore the glyphosate resistance 

incorporated in the crop varieties used in residue trials will not affect the molecular target of 

saflufenacil. However, recent studies on the metabolism of glyphosate in genetically modified crops 

containing the glyphosate-N-acetyl transferase (GAT) gene indicate that the metabolism of glyphosate 

in these transgenic crops proceeds in a different pathway. Therefore the applicant has to provide 

further evidence that the metabolism of saflufenacil in the glyphosate tolerant crops containing GAT 

gene would not be altered, requiring the submission of additional metabolism studies 

The effect of processing on the nature of saflufenacil residues has not been investigated under test 

conditions representing pasteurization, baking/brewing/boiling and sterilization. Considering the low 

contribution of the crops under consideration to the total dietary intake, such studies are not required 

according to the current legislation but would be desirable. Studies investigating the magnitude of 

saflufenacil residues in processed commodities (cotton seed, sunflower seed and soybean) indicate 

that in most processed fractions the residues are lower than in the unprocessed raw agricultural 

commodity. Only in soybean hulls and flour a concentration was observed. However, the number of 
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processing studies is not sufficient to recommend the derived processing factors for enforcement 

purposes for the inclusion in Annex VI of Regulation (EC) No 396/2005. 

From rotational crop studies it is concluded that metabolism of saflufenacil in rotational crops 

proceeds in a similar pathway as in primary crops. The results confirm the residue definitions derived 

by the EMS for primary crops: “the sum of saflufenacil, M800H11 and M800H35, expressed as 

saflufenacil”. 

Since most of the crops under consideration and/or their by-products can be used as a livestock feed, 

the nature and magnitude of saflufenacil residues in livestock was assessed. The dietary burden 

calculations exceeded the trigger value of 0.1 mg/kg dry matter (DM) for ruminants and therefore the 

possible carry-over of residues to food commodities of animal origin was further investigated. The 

metabolism of saflufenacil was investigated in laying hens and lactating goats. In all animal matrices, 

except eggs, parent saflufenacil was the main residue. Metabolite M800H10
38

 is the main residue in 

eggs. Basically, the metabolism of saflufenacil in rats and goats proceeds in a similar pathway. The 

metabolism studies confirmed that residues are not fat-soluble. EFSA agrees with the proposal of the 

EMS to establish parent saflufenacil as the relevant residue for enforcement and risk assessment 

purposes in all livestock matrices, milk and eggs. An amendment of the residue definition for eggs 

might be necessary, including metabolite M800H10 if the use of saflufenacil will be extended to crops 

which are used as poultry feed.  A sufficiently validated analytical enforcement method is available to 

monitor saflufenacil residues in animal commodities at the validated LOQ of 0.01 mg/kg. 

From the feeding studies with lactating cows it is concluded that at the calculated dietary burden 

residues of saflufenacil above the LOQ could occur in ruminant kidney and liver. Also in swine liver 

residues above the LOQ might occur, considering the dietary burden for pigs. Since residue trial data 

for TFA in primary and rotational crops are not available, no conclusions on the livestock exposure to 

TFA and the potential carry-over of residues to the food of animal origin can be drawn.  

The consumer risk assessment was performed with revision 2 of the EFSA PRIMo. EFSA performed 

two scenarios of the consumer exposure assessment, considering both the consumer exposure to 

saflufenacil residues (scenario 1) and to TFA residues (scenario 2).  

For the calculation of the chronic exposure regarding saflufenacil residues in food, EFSA used the 

median residue values as derived from the residue trials on the crops under consideration. For food 

commodities of animal origin the median residue values as derived from the feeding studies have been 

used as input values. For other food commodities the default MRLs at the LOQ (0.03 mg/kg in plant 

commodities and of 0.01 mg/kg in animal commodities) are applicable and were used as input values 

in the chronic exposure calculations. The acute exposure assessment was performed only with regard 

to the commodities under consideration assuming the consumption of a large portion of the food items 

as reported in the national food surveys containing residues at the highest level as observed in 

supervised field trials (for plant commodities) or in feeding studies (commodities of animal 

origin).The estimated exposure was compared with the toxicological reference values derived for 

saflufenacil.  

No long-term consumer intake concerns were identified for any of the European diets incorporated in 

the EFSA PRIMo. The total calculated intake values ranged from 0.6 to 3.2 % of the ADI (maximum 

for UK toddler diet). The contribution of residues in the commodities under consideration to the total 

consumer exposure is insignificant, accounting for a maximum of 0.9% of the ADI for milk (FR 

toddler diet). The contribution of MRLs at the LOQ accounted for 3.1% of the total calculated 

chronic exposure. No acute consumer risk was identified in relation to the MRL proposals for the 

commodities under consideration.  
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Since no toxicological reference values for TFA and no data on TFA concentrations in the crops 

under consideration resulting from the use of saflufenacil or in the products of animal origin are 

available, EFSA could not perform a consumer risk assessment for this metabolite. However, EFSA 

calculated the worst-case chronic and acute exposure for TFA, taking into account the ratio of 

saflufenacil and TFA residues estimated on the basis of the metabolism studies and the residue 

concentrations of saflufenacil measured in relevant crops. The total calculated chronic exposure 

ranged from 0.00027 to 0.00214 mg/kg bw/d. The acute exposure was below 0.01 mg/kg bw. Thus, 

EFSA concludes, that a potential chronic consumer health risk may exist if the ADI value for TFA is 

less than 0.002 mg/kg bw/d. A potential acute consumer health risk might occur, if the ARfD for TFA 

is lower than the concentration calculated for the acute exposure (0.01 mg/kg bw).  

EFSA concludes that the import tolerance requests for the crops under consideration and the proposed 

MRLs in the commodities of animal origin will not result in a consumer exposure exceeding the 

toxicological reference values for saflufenacil. For TFA further information regarding the 

toxicological profile is needed to exclude a potential consumer health risk.  

RECOMMENDATIONS 

Code 

number
a
 

Commodity Existing EU 

MRL 

(mg/kg) 

Proposed EU 

MRL (mg/kg) 

Justification for the proposal 

Enforcement residue definition for commodities of plant origin: the sum of saflufenacil, M800H11 and 

M800H35, expressed as saflufenacil 

0110010 Grapefruit  0.01* 

(default 

MRL) 

0.03* The import tolerance requests are 

sufficiently supported by data and 

no consumer intake concerns were 

identified with regard to the 

residue definition for risk 

assessment. 

Regarding TFA, further 

information regarding the 

toxicological profile is needed to 

assess consumer exposure.  

 

0110020 Oranges 0.03* 

0110030 Lemons 0.03* 

0120010 Almonds 0.03* 

0120080 Pecans 0.03* 

0130010 Apples 0.03* 

0130020 Pears 0.03* 

0140020 Cherries 0.03* 

0140030 Peaches 0.03* 

0140040 Plums 0.03* 

0151000 Table and wine grapes  0.03* 

0163020 Banana  0.03*
 

0163030 Mangoes 0.03*
 

0234000 Sweet corn  0.03* 

0260000 Legume vegetables (fresh) 0.03* 

0300010 Dry beans 0.5
 

0300030 Dr peas 0.1
 

0401070 Soya bean 0.1
 

0401090 Cotton seed 0.3
 

0401050 Sunflower seed  1.0 



Setting of new MRLs for saflufenacil in a wide range of food commodities 

 

EFSA Journal 2012;10(2):2596 50 

Code 

number
a
 

Commodity Existing EU 

MRL 

(mg/kg) 

Proposed EU 

MRL (mg/kg) 

Justification for the proposal 

0500000 

(except 

0500020) 

Cereals (except 

buckwheat) 

0.03* 

0900020 Sugarcane 0.03* 

0211000 Potatoes No proposal Due to insufficient data provided 

the MRL proposals could not be 

derived.  
0620000 Coffee beans No proposal 

Enforcement residue definition for commodities of plant origin: saflufenacil 

 

1011010 

1011020 

1011040 

Swine meat 

Swine fat 

Swine kidney 

0.01* 

(default 

MRL) 

0.01* No consumer intake concerns were 

identified for the MRL proposals 

with regard to the residue 

definition for risk assessment. 

Regarding TFA, further 

information regarding the 

toxicological profile is needed to 

assess consumer exposure. 

1011030 Swine liver 0.3 

1012010 

1013010 

1014010 

Bovine meat 

Sheep meat 

Goat meat 

0.01* 

1012020 

1013020 

1014010 

Bovine fat 

Sheep fat 

Goat fat 

0.01* 

1012030 

1013030 

1014030 

Bovine liver 

Sheep liver 

Goat liver 

0.6 

1012040 

1013040 

1014040 

Bovine kidney 

Sheep kidney 

Goat kidney 

0.02 

1016000 Poultry meat, fat, liver, 

kidney, edible offal 

0.01* 

1020000 Milk 0.01* 

1030000 Eggs 0.01* 

(*): Indicates that the MRL is set at the limit of analytical quantification. 
a according to Annex I of Regulation (EC) No 396/2005 
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Appendix A.  GOOD AGRICULTURAL PRACTICES (GAPS) 

Crop and / 

or 

situation 

(a) 

Member 

State or 

Country 

F  

G or 

I 

(b) 

Pest or 

group of pests 

controlled 

I 

Formulation Application Application rate per treatment PHI 

(days) 

(k) 

Remarks: 

Maximum 

applied 

amount 

(kg a.s./ha) 

(l) 

Type 

(d – f) 

Conc. Of 

a.s. 

(i) 

method, 

kind 

(f – h) 

growth stage 

(j) 

number 

(range) 

kg 

a.s./

hl 

water l/ha kg a.s./ha 

Nuts U.S.  F 
Broadleaf 

weeds 
WG 70 SP Post emergence 1-3  

> 94 (ground application), 

1000 (spot treatment) 
0.05 7 Max. 0.15 

Citrus  

U.S.  F 
Broadleaf 

weeds 
WG 70 SP Post emergence 1-3  

> 94 (ground application), 

1000 (spot treatment) 
0.05 0 Max. 0.15 

BR F 
Broadleaf 

weeds WG 70 SP Postemergence 1-3  
150 – 300 (ground 

application) 
0.05 7 Max. 0.15 

Pome fruit U.S.  F 
Broadleaf 

weeds 
WG 70 SP Post emergence 1-3  

> 94 (ground application), 

1000 (spot treatment) 
0.05 0 Max. 0.15 

Apple BR F 
Broadleaf 

weeds 
WG 70 SP Postemergence 1-3  

150 – 300 (ground 

application) 
0.025 – 0.05 15 Max. 0.15 

Stone fruit U.S.  F 
Broadleaf 

weeds 
WG 70 SP Post emergence 1-3  

> 94 (ground application), 

1000 (spot treatment) 
0.05 0 Max. 0.15 

Grapevines 

U.S.  F 
Broadleaf 

weeds 
WG 70 SP Postemergence 1-3  

> 94 (ground application), 

1000 (spot treatment) 
0.025 0 Max. 0.075 

BR F 
Broadleaf 

weeds 
WG 70 SP Postemergence 2  

150 – 300 (ground 

application) 
0.025 17 Max. 0.05 

Banana 

BR 

F 
Broadleaf 

weeds 
WG 70 SP Postemergence 5  

150 – 300 (ground 

application) 
0.075 0 or 1 Max. 0.375 

F 
Broadleaf 

weeds 
WG 70 SP Postemergence 3  

0.025 – 0.05 (ground 

application) 
0.05 30 Max .0.15 

Costa Rica, 

Ecuador 
F 

Broadleaf 

weeds 
WG 70 SP Postemergence 5  

150 – 300 (ground 

application) 
0.075 0 or 1 Max. 0.375 

Mangoes BR F 
Broadleaf 

weeds 
WG 70 SP Postemergence 3  

150 – 300(ground 

application) 
0.025 – 0.050 15 Max. 0.15 

Potatoes BR F 
Broadleaf 

weeds 
WG 70 SP Desiccation 1  200 – 300 0.050 – 0.100 7 Max. 0.10 

Chickpea 

(garbanzo 

beans) 

U.S.  F 
Broadleaf 

weeds 
SC 342 SP 

Preplant, 

preemergence 
> 1  

> 28.0 (aerial), 

> 47.0 (ground) 
0.025 65 Max. 0.05 

Edible beans, 

edible peas 
U.S.  F 

Broadleaf 

weeds 
SC 342 SP 

Preplant, 

preemergence 
> 1  

> 28.0 (aerial), 

> 47.0 (ground) 
0.020 – 0.050 65 Max. 0.10 

Field pea U.S.  F 
Broadleaf 

weeds 
SC 342 SP 

Preplant, 

preemergence 
> 1  

> 28.0 (aerial), 

> 47.0 (ground) 
0.025 65 Max. 0.10 

Lentils U.S.  F 
Broadleaf 

weeds 
SC 342 SP 

Preplant, 

preemergence 
> 1  

> 28.0 (aerial), 

> 47.0 (ground) 
0.025 65 Max. 0.10 

Dry beans 

 
U.S.  F 

Broadleaf 

weeds 
SC 342 SP 

Desiccation, BBCH 

87-88 
> 1  

28.0 – 47.0 (aerial), 

Mind. 94.0 (ground) 
0.025 – 0.050 2 Max. 0.05 
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Crop and / 

or 

situation 

(a) 

Member 

State or 

Country 

F  

G or 

I 

(b) 

Pest or 

group of pests 

controlled 

I 

Formulation Application Application rate per treatment PHI 

(days) 

(k) 

Remarks: 

Maximum 

applied 

amount 

(kg a.s./ha) 

(l) 

Type 

(d – f) 

Conc. Of 

a.s. 

(i) 

method, 

kind 

(f – h) 

growth stage 

(j) 

number 

(range) 

kg 

a.s./

hl 

water l/ha kg a.s./ha 

BR F 
Broadleaf 

weeds 
WG 70 SP 

1) preplanting 

2) desiccation 
2  150 – 250 

1) 0.025 – 0.050 

2) 0.050 – 0.100 
7 Max. 0.150 

Dry field peas U.S.  F 
Broadleaf 

weeds 
SC 342 SP 

Desiccation, BBCH 

87-88 
> 1  

28.0 – 47.0 (aerial), 

Mind. 94.0 (ground) 
0.020 – 0.050 3 Max. 0.05 

Soybeans 

U.S.  F 
Broadleaf 

weeds 
SC 342 SP 

Desiccation, BBCH 

86-87 
> 1  

28.0 – 47.0 (aerial), 

Mind. 94.0 (ground) 
0.025 – 0.050 3 Max. 0.05 

U.S.  F 
Broadleaf 

weeds 
SC 342 SP 

Preplant, 

preemergence 
> 1  

28.0 – 47.0 (aerial), 

Mind. 94.0 (ground) 
0.025 65 Max. 0.10 

BR F 
Broadleaf 

weeds 
WG 70 SP 

1) preplanting 

2) desiccation 
2  150 – 300 

1) 0.025 – 0.050 

2) 0.050 – 0.100 
7 Max. 0.15 

Sunflower 

U.S.  F 
Broadleaf 

weeds 
SC 342 SP 

Desiccation, BBCH 

86-87 
> 1  

28.0 – 47.0 (aerial), 

Mind. 94.0 (ground) 
0.025 – 0.050 7 Max. 0.10 

BR F 
Broadleaf 

weeds 
WG 70 SP Desiccation 1  200 – 300 0.100 7 Max. 0.10 

Cotton 

U.S.  F 
Broadleaf 

weeds 
SC 342 SP 

Desiccation, BBCH 

87 
> 1  

> 28.0 (aerial), 

> 47.0 (ground) 
0.013 – 0.050 5 Max. 0.05 

BR F 
Broadleaf 

weeds 
WG 70 SP 

1) preplanting 

2) postemergence 

3) desiccation 

3  150 -250 

1) 0.025 – 0.050 

2) 0.025 – 0.050 

3) 0.050 – 0.100 

5  

Corn, field 

(grain, seed, 

silage) 

U.S.  F 
Broadleaf 

weeds 
SC 342 SP 

Preplant, 

preemergence 
> 1  

> 28.0 (aerial), 

> 47.0 (ground) 
0.050 – 0.130 80 Max. 0.150 

Corn, 

popocorn, 

sweet 

U.S.  F 
Broadleaf 

weeds 
SC 342 SP 

Preplant, 

preemergence 
> 1  

> 28.0 (aerial), 

> 47.0 (ground) 
0.065 – 0.100 80 Max. 0.150 

Corn BR F 
Broadleaf 

weeds 
WG 70 SP Preemergence 1  150 – 300 0.050 – 0.130 -  

Wheat, barley, 

canaryseed, 

oats, millet, 

rye, triticale, 

sorghum 

U.S.  F 
Broadleaf 

weeds 
SC 342 SP 

Preplant, 

preemergence 
> 1  

> 28.0 (aerial), 

> 47.0 (ground) 
0.025 – 0.050 30 Max. 0.150 

Wheat BR F 
Broadleaf 

weeds 
WG 70 SP Preplant 1  150 – 300 0.025 – 0.050 - Max. 0.05 

Rice 

U.S.  F 
Broadleaf 

weeds 
WG 70 SP 

Preplant, 

preemergence 
1   0.150  Max. 0.150 

BR F 
Broadleaf 

weeds 
WG 70 SP 

1) preplant 

2) postemergence 
2  150 – 300 

1) 0.025 – 0.100 

2) 0.018 – 0.150 
7 Max. 0.250 

Coffee BR F 
Broadleaf 

weeds 
WG 70 SP Postemergence 3  100 – 150 0.025 – 0.050 7 Max. 0.150 
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Crop and / 

or 

situation 

(a) 

Member 

State or 

Country 

F  

G or 

I 

(b) 

Pest or 

group of pests 

controlled 

I 

Formulation Application Application rate per treatment PHI 

(days) 

(k) 

Remarks: 

Maximum 

applied 

amount 

(kg a.s./ha) 

(l) 

Type 

(d – f) 

Conc. Of 

a.s. 

(i) 

method, 

kind 

(f – h) 

growth stage 

(j) 

number 

(range) 

kg 

a.s./

hl 

water l/ha kg a.s./ha 

Costa Rica, 

Ecuador 
F 

Broadleaf 

weeds 
WG 70 SP postemergence 4   0.100 0 or 1 Max. 0.400 

Sugarcane BR F 
Broadleaf 

weeds 
WG 70 SP Desiccation 1  200 – 400 0.035 – 0.100 7 Max. 0.100 

Remarks: (a) 

 

(b) 

I 

(d) 

(e) 

 

(f) 

(g) 

For crops, EU or other classifications, e.g. Codex, should be used; where 

relevant, the use situation should be described (e.g. fumigation of a structure)  

Outdoor or field use (F), glasshouse application (G) or indoor application (I) 

e.g. biting and suckling insects, soil born insects, foliar fungi, weeds 

e.g. wettable powder (WP), emulsifiable concentrate (EC), granule (GR) 

GCPF Technical Monograph No 2, 4th Ed., 1999 or other codes, e.g. 

OECD/CIPAC, should be used 

All abbreviations used must t be explained 

Method, e.g. high volume spraying, low volume spraying, spreading,  usting, 

drench 

(h) 

 

(i) 

(j) 

 

 

(k) 

 

(l) 

(m) 

Kind, e.g. overall, broadcast, aerial spraying, row, individual plant, between the plants – 

type of equipment used must be indicated 

g/kg or g/l 

Growth stage at last treatment (Growth stages of mono-and dicotyledonous plants. 

BBCH Monograph, 2nd Ed., 2001), including where relevant, information on season at 

time of application 

The minimum and maximum number of application possible under practical conditions 

of use must be provided 

PHI – minimum pre-harvest interval 

Remarks may include: Extent of use/economic importance/restrictions (i.e. feeding, 

grazing) 
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Appendix B.  PESTICIDE RESIDUES INTAKE MODEL (PRIMO) 

Scenario 1 

Status of the active substance: Not included Code no.

LOQ (mg/kg bw): 0.03 proposed LOQ:

ADI (mg/kg bw/day): 0.046 ARfD (mg/kg bw): 0.05

Source of ADI: UK, EFSA Source of ARfD: UK, EFSA

Year of evaluation: 2011 Year of evaluation: 2011

1 3

No of diets exceeding ADI: ---

Highest calculated 

TMDI values in % 

of ADI MS Diet

Highest contributor 

to MS diet 

(in % of ADI)

2nd contributor to 

MS diet 

(in % of ADI)

3rd contributor to 

MS diet 

(in % of ADI)

Commodity / 

group of commodities

pTMRLs at 

LOQ

(in % of ADI)

3.2 UK Toddler 1.5 0.4 0.3 Wheat 3.1

3.1 WHO Cluster diet B 0.6 0.4 0.3 Solanacea 2.6

3.0 NL child 0.6 0.4 0.4 Potatoes 2.9

2.8 DE child 0.8 0.3 0.3 Wheat 2.7

2.8 UK Infant 0.8 0.7 0.2 Potatoes 2.7

2.6 FR toddler 0.9 0.3 0.2 Other root and tuber vegetables 2.5

2.5 IE adult 0.2 0.2 0.1 Maize 2.2

1.9 DK child 0.4 0.3 0.3 Milk and cream, 1.8

1.8 WHO cluster diet E 0.3 0.3 0.2 Sunflower seed 1.6

1.8 WHO cluster diet D 0.4 0.3 0.2 Sunflower seed 1.5

1.7 FR infant 0.6 0.3 0.2 Other root and tuber vegetables 1.7

1.6 ES child 0.3 0.3 0.1 Oranges 1.5

1.6 SE  general population 90th percentile 0.3 0.3 0.2 Wheat 1.6

1.5 PT General population 0.3 0.3 0.2 Wine grapes 1.3

1.4 WHO regional European diet 0.3 0.2 0.1 Milk and cream, 1.3

1.4 WHO Cluster diet F 0.2 0.2 0.1 Milk and cream, 1.3

1.1 FR all population 0.3 0.2 0.2 Sunflower seed 1.0

1.1 NL general 0.2 0.1 0.1 Wheat 1.1

1.1 IT kids/toddler 0.4 0.1 0.1 Other cereal 1.1

1.0 ES adult 0.2 0.1 0.1 Oranges 0.9

1.0 UK vegetarian 0.2 0.1 0.1 Potatoes 1.0

0.9 UK Adult 0.3 0.1 0.1 Potatoes 0.9

0.8 DK adult 0.1 0.1 0.1 Potatoes 0.8

0.8 LT adult 0.2 0.1 0.1 Milk and cream, 0.8

0.8 IT adult 0.3 0.1 0.1 Apples 0.8

0.6 PL  general population 0.2 0.1 0.1 Solanacea 0.6

0.6 FI  adult 0.1 0.1 0.1 Wheat 0.6

Milk and cream, 

Wheat

Potatoes

Wheat

Potatoes

Wheat

Wheat

Sugar beet (root)

Sugar beet (root)

Potatoes

Wheat

Wine grapes

Potatoes

Milk and cream, 

Wheat

Potatoes

Potatoes

Sheep: Liver

Wheat

Wheat

Wheat

Milk and cream, 

Apples

Milk and cream, 

Milk and cream, 

Conclusion:
The estimated Theoretical Maximum Daily Intakes (TMDI), based on pTMRLs were below the ADI. 

A long-term intake of residues of  Saflufenacil is unlikely to present a public health concern.

Saflufenacil

Toxicological end points

                     TMDI (range) in % of ADI

                        minimum - maximum

Chronic risk assessment - refined calculations

Commodity / 

group of commodities

Commodity / 

group of commodities

Sugar beet (root)

Wheat

Milk and cream, 

Sunflower seed

Apples

Milk and cream, 

Sugar beet (root)

Potatoes

Tropical root and tuber vegetables

Rye

Potatoes

Potatoes

Potatoes

Milk and cream, 

Wheat

Wheat

Potatoes

Wheat

Milk and cream, 

Solanacea

Milk and cream, 

Wheat

Milk and cream, Potatoes

Apples

Wheat

Milk and cream, 

Apples

Solanacea

Prepare workbook for refined 

calculations

Undo refined calculations
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The acute risk assessment is based on the ARfD.

--- --- --- ---

IESTI 1 *) **) IESTI 2 *) **) IESTI 1 *) **) IESTI 2 *) **)

Highest % of 

ARfD/ADI Commodities

pTMRL/ 

threshold MRL

(mg/kg)

Highest % of 

ARfD/ADI Commodities

pTMRL/ 

threshold MRL

(mg/kg)

Highest % of 

ARfD/ADI Commodities

pTMRL/ 

threshold MRL

(mg/kg)

Highest % of 

ARfD/ADI Commodities

pTMRL/ 

threshold MRL

(mg/kg)

9.4 Bovine: Liver 0.58 / - 9.4 Bovine: Liver 0.58 / - 3.1 Beans 0.25 / - 3.1 Beans 0.25 / -

9.1 Beans 0.25 / - 9.1 Beans 0.25 / - 3.1 Bovine: Liver 0.58 / - 3.1 Bovine: Liver 0.58 / -

8.0 Oranges 0.03 / - 5.8 Oranges 0.03 / - 1.9 Table grapes 0.03 / - 1.9 Table grapes 0.03 / -

5.9 Apples 0.03 / - 5.4 Grapefruit 0.03 / - 1.5 Oranges 0.03 / - 1.4 Wine grapes 0.03 / -

5.5 Pears 0.03 / - 4.3 Apples 0.03 / - 1.4 Wine grapes 0.03 / - 1.2 Oranges 0.03 / -

5.4 Grapefruit 0.03 / - 3.9 Pears 0.03 / - 1.3 Apples 0.03 / - 1.2 Mangoes 0.02 / -

5.0 Bananas 0.03 / - 3.9 Table grapes 0.03 / - 1.3 Sweet corn 0.03 / - 1.2 Sunflower seed 0.58 / -

4.4 Sweet corn 0.03 / - 3.6 Bananas 0.03 / - 1.3 Pears 0.03 / - 1.1 Apples 0.03 / -

3.9 Table grapes 0.03 / - 3.6 Sunflower seed 0.58 / - 1.2 Grapefruit 0.03 / - 1.0 Pears 0.03 / -

3.6 Sunflower seed 0.58 / - 3.1 Sweet corn 0.03 / - 1.2 Mangoes 0.02 / - 0.9 Sweet corn 0.03 / -

3.6 Peaches 0.03 / - 2.6 Peaches 0.03 / - 1.2 Sunflower seed 0.58 / - 0.9 Grapefruit 0.03 / -

3.1 Mangoes 0.02 / - 2.5 Milk and milk 

products: Cattle

0.01 / - 1.0 Peaches 0.03 / - 0.8 Peaches 0.03 / -

2.5 Milk and milk 

products: Cattle

0.01 / - 2.2 Mangoes 0.02 / - 0.8 Bananas 0.03 / - 0.8 Sheep: Liver 0.58 / -

2.1 Lemons 0.03 / - 1.6 Plums 0.03 / - 0.8 Sheep: Liver 0.58 / - 0.6 Bananas 0.03 / -

2.0 Plums 0.03 / - 1.5 Lemons 0.03 / - 0.6 Plums 0.03 / - 0.5 Wheat 0.03 / -

0.9 Wheat 0.03 / - 0.9 Wheat 0.03 / - 0.5 Wheat 0.03 / - 0.5 Peas 0.07 / -

0.8 Rice 0.03 / - 0.8 Rice 0.03 / - 0.5 Peas 0.07 / - 0.5 Plums 0.03 / -

0.7 Cherries 0.03 / - 0.7 Cherries 0.03 / - 0.5 Rice 0.03 / - 0.5 Rice 0.03 / -

0.7 Beans (with pods) 0.03 / - 0.7 Beans (with pods) 0.03 / - 0.4 Barley 0.03 / - 0.4 Barley 0.03 / -

0.6 Peas 0.07 / - 0.6 Peas 0.07 / - 0.4 Lemons 0.03 / - 0.3 Milk and milk products: Cattle 0.01 / -

0.6 Swine: Liver 0.25 / - 0.6 Swine: Liver 0.25 / - 0.3 Milk and milk 

products: Cattle

0.01 / - 0.3 Swine: Liver 0.25 / -

0.5 Peas (without pods) 0.03 / - 0.5 Peas (without 

pods)

0.03 / - 0.3 Swine: Liver 0.25 / - 0.3 Beans (with pods) 0.03 / -

0.5 Milk and milk 

products: Goat

0.01 / - 0.5 Milk and milk 

products: Goat

0.01 / - 0.3 Beans (with pods) 0.03 / - 0.3 Beans (without pods) 0.03 / -

No of critical MRLs (IESTI 1) --- No of critical MRLs (IESTI 2) ---

--- ---

***) ***)

Highest % of 

ARfD/ADI

Processed 

commodities

pTMRL/ 

threshold MRL

(mg/kg)

Highest % of 

ARfD/ADI

Processed 

commodities

pTMRL/ 

threshold MRL

(mg/kg)

No of commodities for which 

ARfD/ADI is exceeded:

No of commodities for which ARfD/ADI 

is exceeded:

Threshold MRL is the  calculated residue level which would leads to an exposure equivalent to 100 % of the ARfD.  

No of commodities for which ARfD/ADI 

is exceeded (IESTI 1):

No of commodities for which 

ARfD/ADI is exceeded (IESTI 2):

No of commodities for which 

ARfD/ADI is exceeded (IESTI 1):

For Saflufenacil IESTI 1 and IESTI 2 were calculated for food commodities for which pTMRLs were submitted and for which consumption data are available.

In the IESTI 1 calculation, the variability factors were 10, 7 or 5 (according to JMPR manual 2002), for lettuce a variability factor of 5 was used. 

In the IESTI 2 calculations, the variability factors of 10 and 7 were replaced by 5. For lettuce the calculation was performed with a variabilty factor of 3.  

No of commodities for which ARfD/ADI is 

exceeded (IESTI 2):

For each commodity the calculation is based on the highest reported MS consumption per kg bw and the corresponding unit weight from the MS with the critical consumption. If no data on the unit weight was available from that MS an average 

European unit weight was used for the IESTI calculation. 
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*) The results of the IESTI calculations are reported for at least 5 commodities. If the ARfD is exceeded for more than 5 commodities, all IESTI values > 90% of ARfD are reported. 

**) pTMRL: provisional temporary MRL

***) pTMRL: provisional temporary MRL for unprocessed commodity

No exceedance of the ARfD/ADI was identified for any unprocessed commodity. 

 

Acute risk assessment /children - refined calculations Acute risk assessment / adults / general population - refined calculations

Conclusion:

For processed commodities, no exceedance of the ARfD/ADI was identified.
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 Scenario 2 

Status of the active substance: Not included Code no.

LOQ (mg/kg bw): 0.03 proposed LOQ:

ADI (mg/kg bw/day): 0.046 ARfD (mg/kg bw): 0.05

Source of ADI: UK, EFSA Source of ARfD: UK, EFSA

Year of evaluation: 2011 Year of evaluation: 2011

1 5

No of diets exceeding ADI: ---

Highest calculated 

TMDI values in % 

of ADI MS Diet

Highest contributor 

to MS diet 

(in % of ADI)

2nd contributor to 

MS diet 

(in % of ADI)

3rd contributor to 

MS diet 

(in % of ADI)

Commodity / 

group of commodities

pTMRLs at 

LOQ

(in % of ADI)

4.7 DE child 2.1 0.7 0.7 Oranges

3.6 NL child 1.1 0.8 0.5 Oranges

3.5 WHO Cluster diet B 1.5 0.4 0.3 Wine grapes

2.6 DK child 1.0 0.8 0.4 Apples

2.6 IE adult 0.4 0.4 0.2 Wine grapes

2.3 WHO cluster diet E 0.7 0.3 0.2 Soya bean

2.2 FR toddler 0.5 0.5 0.4 Beans (with pods)

2.2 PT General population 0.7 0.4 0.2 Apples

2.0 WHO cluster diet D 1.1 0.1 0.1 Apples

1.9 ES child 0.8 0.4 0.2 Apples

1.9 UK Toddler 0.7 0.3 0.3 Apples

1.8 UK Infant 0.5 0.3 0.3 Bananas

1.8 WHO Cluster diet F 0.6 0.2 0.2 Oranges

1.8 IT kids/toddler 1.2 0.2 0.1 Bananas

1.6 FR all population 0.7 0.6 0.1 Apples

1.6 SE  general population 90th percentile 0.6 0.3 0.2 Apples

1.4 NL general 0.4 0.3 0.2 Apples

1.4 FR infant 0.4 0.3 0.2 Oranges

1.4 WHO regional European diet 0.5 0.1 0.1 Oranges

1.3 ES adult 0.4 0.2 0.1 Apples

1.2 IT adult 0.7 0.1 0.1 Peaches

1.1 DK adult 0.4 0.2 0.1 Apples

1.1 UK vegetarian 0.4 0.2 0.1 Wine grapes

0.9 UK Adult 0.3 0.2 0.1 Oranges

0.8 LT adult 0.3 0.2 0.2 Wheat

0.7 FI  adult 0.2 0.2 0.1 Rye

0.6 PL  general population 0.4 0.1 0.0 Pears

Soya bean

Wheat

Wheat

Apples

Wheat

Wheat

Wheat

Wheat

Wheat

Wine grapes

Wheat

Wheat

Apples

Wheat

Wheat

Wheat

Wheat

Apples

Wheat

Wheat

Wheat

Wheat

Wheat

Maize

Wheat

Conclusion:
The estimated Theoretical Maximum Daily Intakes (TMDI), based on pTMRLs were below the ADI. 

A long-term intake of residues of  Trifluoroacetic acid is unlikely to present a public health concern.

Trifluoroacetic acid

Toxicological end points

                     TMDI (range) in % of ADI

                        minimum - maximum

Chronic risk assessment - refined calculations

The toxicological endpoints are derived for saflufenacil.

Commodity / 

group of commodities

Commodity / 

group of commodities

Apples

Apples

Wheat

Wheat

Maize

Rye

Maize

Wine grapes

Apples

Wine grapes

Soya bean

Oranges

Oranges

Apples

Apples

Wheat

Bananas

Oranges

Beans (with pods)

Apples

Oranges

Apples

Apples Table grapes

Oranges

Wine grapes

Oranges

Wine grapes

Rye

Prepare workbook for refined 

calculations

Undo refined calculations
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The acute risk assessment is based on the ARfD.

--- --- --- ---

IESTI 1 *) **) IESTI 2 *) **) IESTI 1 *) **) IESTI 2 *) **)

Highest % of 

ARfD/ADI Commodities

pTMRL/ 

threshold MRL

(mg/kg)

Highest % of 

ARfD/ADI Commodities

pTMRL/ 

threshold MRL

(mg/kg)

Highest % of 

ARfD/ADI Commodities

pTMRL/ 

threshold MRL

(mg/kg)

Highest % of 

ARfD/ADI Commodities

pTMRL/ 

threshold MRL

(mg/kg)

21.2 Oranges 0.08 / - 15.3 Oranges 0.08 / - 5.1 Table grapes 0.08 / - 5.1 Table grapes 0.08 / -

15.7 Apples 0.08 / - 14.3 Grapefruit 0.08 / - 4.7 Mangoes 0.08 / - 4.7 Mangoes 0.08 / -

14.6 Pears 0.08 / - 11.6 Apples 0.08 / - 4.1 Oranges 0.08 / - 3.8 Wine grapes 0.08 / -

14.3 Grapefruit 0.08 / - 10.5 Pears 0.08 / - 3.8 Wine grapes 0.08 / - 3.3 Oranges 0.08 / -

13.4 Bananas 0.08 / - 10.5 Table grapes 0.08 / - 3.6 Apples 0.08 / - 3.0 Apples 0.08 / -

12.6 Mangoes 0.08 / - 9.7 Bananas 0.08 / - 3.5 Sweet corn 0.08 / - 2.6 Pears 0.08 / -

11.7 Sweet corn 0.08 / - 9.0 Mangoes 0.08 / - 3.4 Pears 0.08 / - 2.5 Sweet corn 0.08 / -

10.5 Table grapes 0.08 / - 8.4 Sweet corn 0.08 / - 3.2 Grapefruit 0.08 / - 2.4 Grapefruit 0.08 / -

9.5 Peaches 0.08 / - 7.0 Peaches 0.08 / - 2.8 Peaches 0.08 / - 2.2 Peaches 0.08 / -

5.5 Lemons 0.08 / - 4.3 Plums 0.08 / - 2.2 Bananas 0.08 / - 1.7 Beans (with pods) 0.165 / -

5.3 Plums 0.08 / - 4.1 Lemons 0.08 / - 1.7 Beans (with pods) 0.165 / - 1.7 Bananas 0.08 / -

3.7 Beans (with pods) 0.165 / - 3.7 Beans (with pods) 0.165 / - 1.7 Beans (without pods) 0.165 / - 1.7 Beans (without pods) 0.165 / -

2.7 Peas (without pods) 0.165 / - 2.7 Peas (without 

pods)

0.165 / - 1.5 Plums 0.08 / - 1.3 Peas (without pods) 0.165 / -

2.3 Wheat 0.08 / - 2.3 Wheat 0.08 / - 1.3 Peas (without pods) 0.165 / - 1.3 Wheat 0.08 / -

2.3 Beans (without pods) 0.165 / - 2.3 Beans (without 

pods)

0.165 / - 1.3 Wheat 0.08 / - 1.2 Plums 0.08 / -

2.1 Lentils (fresh) 0.165 / - 2.1 Lentils (fresh) 0.165 / - 1.2 Rice 0.08 / - 1.2 Rice 0.08 / -

2.0 Rice 0.08 / - 2.0 Rice 0.08 / - 1.2 Barley 0.08 / - 1.2 Barley 0.08 / -

2.0 Cherries 0.08 / - 2.0 Cherries 0.08 / - 1.1 Lemons 0.08 / - 1.0 Peas (with pods) 0.165 / -

1.2 Wine grapes 0.08 / - 1.2 Wine grapes 0.08 / - 1.0 Peas (with pods) 0.165 / - 0.8 Lemons 0.08 / -

1.1 Peas (with pods) 0.165 / - 1.1 Peas (with pods) 0.165 / - 0.8 Rye 0.08 / - 0.8 Rye 0.08 / -

1.1 Maize 0.08 / - 1.1 Maize 0.08 / - 0.7 Cherries 0.08 / - 0.7 Cherries 0.08 / -

1.0 Rye 0.08 / - 1.0 Rye 0.08 / - 0.4 Pecans 0.08 / - 0.4 Pecans 0.08 / -

0.8 Soya bean 0.165 / - 0.8 Soya bean 0.165 / - 0.3 Maize 0.08 / - 0.3 Maize 0.08 / -

No of critical MRLs (IESTI 1) --- No of critical MRLs (IESTI 2) ---

--- ---

***) ***)

Highest % of 

ARfD/ADI

Processed 

commodities

pTMRL/ 

threshold MRL

(mg/kg)

Highest % of 

ARfD/ADI

Processed 

commodities

pTMRL/ 

threshold MRL

(mg/kg)

For processed commodities, no exceedance of the ARfD/ADI was identified.
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*) The results of the IESTI calculations are reported for at least 5 commodities. If the ARfD is exceeded for more than 5 commodities, all IESTI values > 90% of ARfD are reported. 

**) pTMRL: provisional temporary MRL

***) pTMRL: provisional temporary MRL for unprocessed commodity

No exceedance of the ARfD/ADI was identified for any unprocessed commodity. 

 

Acute risk assessment /children - refined calculations Acute risk assessment / adults / general population - refined calculations

Conclusion:
For Trifluoroacetic acid IESTI 1 and IESTI 2 were calculated for food commodities for which pTMRLs were submitted and for which consumption data are available.

In the IESTI 1 calculation, the variability factors were 10, 7 or 5 (according to JMPR manual 2002), for lettuce a variability factor of 5 was used. 

In the IESTI 2 calculations, the variability factors of 10 and 7 were replaced by 5. For lettuce the calculation was performed with a variabilty factor of 3.  

No of commodities for which ARfD/ADI is 

exceeded (IESTI 2):

For each commodity the calculation is based on the highest reported MS consumption per kg bw and the corresponding unit weight from the MS with the critical consumption. If no data on the unit weight was available from that MS an average 

European unit weight was used for the IESTI calculation. 

No of commodities for which 

ARfD/ADI is exceeded:

No of commodities for which ARfD/ADI 

is exceeded:

Threshold MRL is the  calculated residue level which would leads to an exposure equivalent to 100 % of the ARfD.  

No of commodities for which ARfD/ADI 

is exceeded (IESTI 1):

No of commodities for which 

ARfD/ADI is exceeded (IESTI 2):

No of commodities for which 

ARfD/ADI is exceeded (IESTI 1):
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Appendix C.  LIST OF METABOLITES AND RELATED STRUCTURAL FORMULA  

Common name 

 

IUPAC name Structure 

Saflufenacil 

(MW=500.9 g/mol) 

 

2-chloro-5-[3,6-dihydro-3-methyl-2,6-dioxo-4-

(trifluoromethyl)-1(2H)-pyrimidinyl]-4-fluoro-

N-[[methyl(1-methylethyl)amino] 

sulfonyl]benzamide 

ClF

N

N

O

O

CH
3

F

F
F

O

N
H

S
N

O

O
CH

3

CH
3

CH
3

 
M800H01 N'-[2-chloro-4-fluoro-5-(3-methyl-2,6-dioxo-4-

(trifluoromethyl)-3,6-dihydro-1(2H)-

pyrimidinyl)benzoyl]-N-isopropylsulfamide 

F Cl

N

N O

O

F

F

F
O

N
S

N

O

O

H

H

 

M800H02 

 

N'-[2-chloro-5-(2,6-dioxo-4-(trifluoromethyl)-

3,6-dihydro-1(2H)-pyrimidinyl)-4-

fluorobenzoyl]-N-isopropyl-N-methylsulfamide 

F Cl

N

N O

O

F

F

F
O

N
S

N

O

O

H

H

 

M800H04 

 

(2E)-3-{4-chloro-2-fluoro-5-

[({[isopropyl(methyl)amino] 

sulfonyl}amino)carbonyl]phenyl)amino] 

carbonyl(methylamino)} -4,4,4-trifluorobut-2-

enoic acid) 

 

F Cl

N
H

N O
F

F

F
O

N
S

N

O

O
HOH

O

 

M800H07 

 

N-{4-chloro-2-fluoro-5-

[({[isopropyl(methyl)amino]sulfonyl}amino) 

carbonyl]phenyl}-N'-methylurea 

F Cl

N
H

H
N O

O

N
S

N

O

O
H

 

M800H09 

 

N'-[2-chloro-5-(2,6-dioxo-4-(trifluoromethyl)-

3,6-dihydro-1(2H)-pyrimidinyl)-4-

fluorobenzoyl]-sulfamide 

F Cl

N

N O

O

F

F

F
O

N
S

NH
2

O

O

H

H

 
M800H10 

 

N'-[2-chloro-5-(2,6-dioxo-4-(trifluoromethyl)-

3,6-dihydro-1(2H)-pyrimidinyl)-4-

fluorobenzoyl]-N-methylsulfamide 

F Cl

N

N O

O

F

F

F
O

N
S

N

H

O

O

H

H

 
M800H11 

(MW=472.8 g/mol) 

 

N'-[2-chloro-5-(2,6-dioxo-4-(trifluoromethyl)-

3,6-dihydro-1(2H)-pyrimidinyl)-4-

fluorobenzoyl]-N-isopropylsulfamide 

F Cl

N

N O

O

F

F

F
O

N
S

N

O

O

H

H

H

 
M800H15 

 

N-{4-Chloro-2-fluoro-5-[({[isopropyl (methyl) 

amino] sulfonyl} amino) carbonyl] phenyl}-4-4-

4-trifluoro-3,3-dihydroxybutanamide 

O

N
H

S
N

CH
3

CH
3

O

O

NH

CH
3

F

O

Cl

F

FF

OH

OH
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M800H29 

(MW=114.02 

g/mol) 

TFA; Trifluoroacetic Acid O

OH
F

F

F

 
M800H34 

 

N-{4-chloro-2-fluoro-5-

[([aminosulfonyl]amino)carbonyl] 

phenyl}-N'-methylurea 

F Cl

N
H

NH
2

O
O

N
S

NH
2

O

O
H

 
M800H35 

 (MW=352.8 

g/mol) 

N-[4-chloro-2-fluoro-5-({[(isopropylamino) 

sulfonyl]amino} carbonyl)phenyl] 

urea 

F Cl

N
H

NH
2

O
O

N
S

N

O

O
H

H

 
M800H36 

 

Hydroxylated derivative of M800H02 
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N

N O

O
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F
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O
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N

O

O
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H

OH
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ABBREVIATIONS 

ADI acceptable daily intake 

AR applied radioactivity 

ARfD acute reference dose 

a.s. active substance 

BBCH growth stages of mono- and dicotyledonous plants 

bw body weight 

ca. circa, approximately 

CAC Codex Alimentarius Commission 

CF conversion factor for enforcement residue definition to risk assessment 

residue definition 

CXL Codex Maximum Residue Limit (Codex MRL) 

d day 

DAT days after treatment 

DM dry matter 

dw dry weight 

EDI estimated daily intake 

EFSA European Food Safety Authority 

EMS evaluating Member State 

eq. residue expressed as a.s. equivalent 

EU European Union 

FAO Food and Agriculture Organisation of the United Nations 

FR France 

GAP good agricultural practice 

GS growth stage 

ha hectare 

hL hectolitre 

HPLC high performance liquid chromatography 

i.e. that is (id est, Latin) 

ILV independent laboratory validation 

ISO International Organization for Standardization 

IUPAC International Union of Pure and Applied Chemistry 

kg kilogram 

Koc organic carbon adsorption coefficient 
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L litre 

LC- MS/MS liquid chromatography with tandem mass spectrometry 

LOAEL lowest observed adverse effect level 

LOD limit of detection 

LOQ limit of quantification (determination)  

MRL maximum residue limit  

MS Member States 

NL The Netherlands 

NOAEL no observed adverse effect level 

OECD Organization for Economic Co-operation and Development 

PF processing factor 

PHI pre-harvest interval 

Pow partition coefficient between n-octanol and water 

ppm parts per million (10
-6

) 

PRIMo (EFSA) Pesticide Residues Intake Model 

Rber statistical calculation of the MRL by using a non-parametric method 

Rmax statistical calculation of the MRL by using a parametric method 

RAC raw agricultural commodity 

RD residue definition 

RMS rapporteur Member State 

(R)SD (relative) standard deviation 

SC suspension concentrate 

TAR total applied radioactivity 

TMDI theoretical maximum daily intake 

TRR total radioactive residue 

UDS unscheduled DNA Synthesis  

WG water dispersible granule 

WHO World Health Organisation 

wk week 

yr year 

 


