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B.7 Residues data 
  

B.7.1 Metabolism, distribution and expression of residues in plants (IIA 6.1, IIIA 8.1) 

  

 These studies have been evaluated at EU level and the conclusions presented are 

consistent with those in the EFSA report, with the exception of the new spinach 

metabolism studies (Roohi, 2008 and Piskorski, 2012) 

 

B.7.1.1.1 Spinach (2003 study – Post emergence treatment PHI = 14 days) 
 

A study was carried out in Germany in 2003.  Phenyl ring labelled [
14

C] asulam 

(radiochemical purity >99%) was applied (formulated as a soluble concentrate) to 

spinach grown in a greenhouse, as a foliar application, at a rate of 2.4 kg as/ha (N), at 

GS 14 (four true leaves – which is in-line with the proposed latest time of application 

of before GS 15).  Samples were taken at maturity, 14 days after application.  All the 

samples were analysed by LSC following combustion.  The samples were also 

extracted with acetonitrile/water and acetonitrile.  The resulting extracts were analysed 

by LSC, HPLC-UV, HPLC-MS, HPLC-MS/MS and FT/MS.  The remaining 

unextractable material was combusted and analysed by LSC. 

 

The total [
14

C] residue at harvest in the spinach was (expressed as parent equivalent) 

184 mg/kg. 

 

The percentage recoveries of radiolabelled material are summarised in Table B.7.1.  

On characterisation of the extractable radioactivity (see Table B.7.2) one major 

component was identified in the spinach at harvest as parent asulam, which accounted 

for 77% (93% free and conjugated) of the total radioactivity in the spinach.  Several 

other metabolites were identified plus several unknowns, which individually did not 

represent more than 5% (unknowns less than 1%) of the total radioactivity in the 

spinach at harvest for the foliar treatments.  The remaining unextractable radioactivity 

accounted for less than 1% of the total radioactivity in the spinach. 

(Sur 2004) 

 

Table B.7.1 Partitioning of extractable radioactivity from spinach (in % of total radioactivity) 
 

Plant part Number of days 
after the first 

application 

Label Total residue 
(mg/kg parent 

equivalent) 

Parent residues 
(mg/kg) 

Extractable 
radioactivity 

(%) 

Non-extractable 
radioactivity 

(%) 

Spinach 14 Phenyl 184 143 99.5 0.5 

 

Table B.7.2 Distribution of asulam and its metabolites in spinach in % of the total radioactivity 

(parent equivalent in mg/kg) 

 
 Day 14 

Asulam 77 

(143) 

Asulam-malonyl 9.0 

(17) 

Asulam-glucocside 6.4 

(12) 
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Asulam-dimer1* 4.2 

(7.7) 

Asulam-dimer2* 1.6 

(2.9) 

*proposed by applicant as possible structure 

 

In addition, two further studies were submitted on leafy crops, applying phenyl ring 

[
14

C] asulam to spinach and alfalfa.  In the case of spinach, on reading the summary, 

the results of the study were not considered to be valid, as the samples had been stored 

frozen for 6 months and a freezer stability study had indicated that residues of parent 

asulam had fallen by 50% over this period, therefore the above study was 

commissioned.  However, the study did further clarify the metabolism pathway, with 

acetyl-asulam and acetyl-sulfanilamide being identified in the study at low levels (<0.1 

mg/kg) and malonyl-asulam at high levels (50-72%).  In the case of alfalfa the study 

was carried out in 1974, the summary indicated that a number of metabolites were 

isolated, but only parent could be reliably identified. 

(Sur 2003a, and Maycey 1975a) 

 

B.7.1.1.2 Spinach (2008 study – Pre-emergence Treatment) 
 

Study was carried out in the UK in 2007.  Phenyl ring labelled [
14

C] asulam 

(radiochemical purity >99%) was applied (formulated as a soluble concentrate) pre-

emergence to field grown spinach, at a rate of 2.4 kg as/ha (N).  Samples were taken 

20 (GS 45 – 50% maturity) and 41 (GS49 – Maturity) days after the application.  All 

samples were analysed by LSC following combustion.  The samples were also 

extracted sequentially with acetonitrile/water; hot acetonitrile/water, dilute HCl and 

dilute KOH.  The resulting extracts were analysed by LSC, HPLC/UV and 

LC/MS/MS.  The resulting unextractable material was further extracted by acid 

hydrolysis, followed by combustion and analysed by LSC. 

 

The total [
14

C] residues at harvest in the spinach were (expressed as parent equivalent)  

0.062 mg/kg. 

 

The percentage recoveries of radiolabelled material are summarised in Table B.7.2.1.  

On characterisation of the extractable radioactivity (see Table B.7.2.2) one major 

component was identified in the spinach at harvest as parent asulam (plus its conjugate 

malonyl-asulam), which accounted for 45% of the total radioactivity in the spinach at 

harvest.  One other component was identified as desamino asulam, which was present 

at a level of less than 14% (<0.01 mg/kg) of the total radioactivity in the spinach.  One 

unknown was also present representing 7.3% (<0.01 mg/kg) of the total radioactivity 

in the spinach.  The remaining unextractable radioactivity accounted for less than 28% 

(0.02 mg/kg) of the total radioactivity in the spinach.  On further extraction of the 

unextractable material, using acid hydrolysis, a further 6.8% (0.004 mg/kg) was 

extracted. 

(Roohi, 2008) 
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Table B.7.2.1 Partitioning of extractable radioactivity from various plant parts (in % of total 

radioactivity) 
 

Plant part Number of 

 days 

after last 

application 

Label Total residue 

(mg/kg parent 

equivalent) 

Parent residues** 

(mg/kg) 

Extractable 

radioactivity 

(%) 

Extractable 

Radioactivity 

 after acid 

 hydrolysis 

(%) 

Non- 

extractable 

radioactivity 

(%) 

Spinach* 20 

41 

Phenyl  

 

0.57 

0.062 

0.34 

0.028 

75 

79 

4.5 

6.8 

25 

21 

*Whole plant cut and samples at just above soil surface 

**Parent plus its conjugate malonyl asulam 

 

Table B.7.2.2 Distribution of asulam and its metabolites in spinach in % of the total radioactivity 

(parent equivalent in mg/kg)  

 
 

 

Sampled 20 days 

after the application 

Sampled 41 days 

after the last application 

 Spinach 

(Immature) 

 

Spinach 

(Mature) 

Asulam plus its conjugate malonyl asulam* 61 (0.34) 45 (0.028) 

Asulam glucoside 0.2 (0.001) - 

Deasamino asulam 1.7 (0.01) 14 (0.008) 
*HPLC system employed could not sufficiently separate the two components, however there presence was confirmed by LC/MS/MS 

 

B.7.1.1.3 Spinach (2012 study – Post emergence – Longer PHI of up to 28 days in line with 

GAP) 
 

Study was carried out in the Switzerland in 2011.  Phenyl ring labelled asulam 

(radiochemical purity >99%) was applied (formulated as a soluble concentrate) to field 

grown spinach, as a foliar application at before GS 14 (4
th

 true leaf unfolded), at a rate 

of 2.4 kg as/ha (N).  Samples were taken 0, 7 (GS41/42 – 10/20% maturity), 14 (GS41 

- 50% maturity), 21 (GS49 – maturity) and 28 (proposed PHI; GS53 30% stem 

elongation) days after application.  All samples were analysed by LSC following 

combustion.  The samples were also extracted sequentially with water; 

acetonitrile/water and acetonitrile.  The resulting extracts were analysed by LSC, TLC; 

HPLC/UV and LC/MS/MS.  The resulting unextractable material was further extracted 

by acid/base and enzyme (cellulose)  hydrolysis, followed by combustion and analysed 

by LSC. 

 

The total [
14

C] residues at harvest (day 21) in the spinach were (expressed as parent 

equivalent) 1.4 mg/kg (by day 28 the crop had reached GS53 at which point the crop 

was no longer viable as a harvestable commodity). 

 

The percentage recoveries of radiolabelled material are summarised in Table B.7.2.3.  

On characterisation of the extractable radioactivity (see Table B.7.2.4) one major 

component was identified in the spinach at harvest as parent asulam (plus its conjugate 

malonyl-asulam), which accounted for 77% of the total radioactivity in the spinach at 

harvest.  One other component was identified as asulam glucoside, which was present 

at a level of less than 1.7% (0.02 mg/kg) of the total radioactivity in the spinach.  

Several unknown were also present representing individually representing up to 6.8% 

(<0.1 mg/kg) of the total radioactivity in the spinach.  The remaining unextractable 
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radioactivity accounted for less than 8.4% (0.12 mg/kg) of the total radioactivity in the 

spinach.  On further extraction of the unextractable material, using acid/base 

hydrolysis, a further 5.3% (0.08 mg/kg) was extracted , the remaining unextractable 

radioactivity was probably associated with fragmentation of the compound and the 

natural incorporation of these fragments into the plant tissue. 

(Piskorski, 2012) 

 

Table B.7.2.3 Partitioning of extractable radioactivity from various plant parts (in % of total 

radioactivity) 
 

Plant part Number of 
 days 

after last 

application 

Label Total residue 
(mg/kg parent 

equivalent) 

Parent residues 
(mg/kg) 

Extractable 
radioactivity 

(%) 

Extractable 
Radioactivity 

 after acid/ 

base/enzyme 

 hydrolysis 

(%) 

Non- 
extractable 

radioactivity 

(%) 

Leaves 0 

7 
14 

21 

28 

Phenyl  

 

180 

19 
5.4 

1.4 

0.22 

172 

4 
1.5 

0.31 

- 

99.8 

92 
94.3 

85.3 

79 

- 

5.3 
3.4 

5.3 

6.9 

0.2 

5.6 
3.9 

3.1 

4.9 

 

Table B.7.2.4 Distribution of asulam and its metabolites in spinach in % of the total radioactivity 

(parent equivalent in mg/kg)  

 
 

 

Sampled 0 days 

after the application 

Sampled 7 days 

after the last application 

Sampled 14 days 

after the application 

Sampled 21 days 

after the last 

application 

 Spinach 

(Immature) 

 

Spinach 

(Immature) 

Spinach 

(Immature) 

 

Spinach 

(Mature) 

Asulam  96 (172) 21 (4) 27 (1.5) 22 (0.31) 

Malonyl asulam 0.8 (1.5) 36 (6.7) 51 (2.8) 55 (0.78) 

Asulam glucoside 0.6 (1.1) 26 (5) 12 (0.64) 1.7 (0.02) 
*Day 28 sample could not be successfully chromatographed - crop had reached GS53 at which point the crop was no longer viable as a harvestable 

commodity 

 

B.7.1.2 Grass (Rye) 
 

A study was carried out in UK in 1974.  Phenyl ring labelled [
14

C] asulam was applied 

to rye grass grown in a greenhouse, as a foliar application, at a rate of 1.12 kg as/ha.  

Samples were taken 0, 2, 7, 14 and 28 days after application.  All the samples were 

analysed by LSC following combustion.  The samples were also extracted with acetone 

and water.  The resulting extracts were analysed by LSC and TLC.  The remaining 

unextractable material was further extracted by acid hydrolysis followed by chlorite 

digestion (day 7 only), before being combusted and analysed by LSC. 

 

The total [
14

C] residues at harvest in the rye grass (expressed as parent equivalent) 

declined from 63 mg/kg on day 0 to 10 mg/kg on day 28. 

 

The percentage recoveries of radiolabelled material are summarised in Table B.7.3.  

On characterisation (7 day sample only) of the extractable radioactivity (see Table 

B.7.4) one major component was identified in the grass at harvest as parent asulam, 

which accounted for 11% of the total radioactivity in the grass.  One other metabolite 
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was identified (acetyl-asulam - 6.3%) plus numerous tentatively identified/unknown 

metabolites, which individually did not represent more than 3% (unknowns less than 

1%) of the total radioactivity in the grass at harvest.  The remaining unextractable 

radioactivity accounted for 6% (chlorate digestion released 20%) of the total 

radioactivity in the grass and was probably associated with the fragmentation of the 

compound and the natural incorporation of these fragments into the plant tissue 

(lignin), which is supported by the tentative identification of natural plant products 

(salicylic acid, quinic acid, etc) containing 
14

C. 

(Maycey 1975b) 

 

Table B.7.3 Partitioning of extractable radioactivity from grass (in % of total radioactivity) 
 

Plant part Number of days 

after the first 

application 

Label Total residue 

(mg/kg parent 

equivalent) 

Parent residues 

(mg/kg) 

Extractable 

radioactivity 

(%) 

Acid extractable Non-extractable 

radioactivity 

(%) 

Grass 0 

2 
7 

14 

28 

Phenyl 63 

37 
32 

22 

10 

- 

- 
3.4 

- 

- 

91 

75 
66 

61 

51 

3 

7 
7 

11 

9 

6 

18 
27 

27 

41 

 

Table B.7.4 Distribution of asulam and its metabolites in grass in % of the total radioactivity 

(parent equivalent in mg/kg) 

 
 Day 7 

Asulam 11 

(3.4) 

Acetyl-asulam 6.5 

(2.1) 

 

In addition, one further study was submitted on sugar cane (1971), however on reading 

the summary it contained no additional data to that presented in the above report. 

(Mulcock, 1971a) 





 

Asulam sodium - Volume 3, Annex B.7 : Residues   

 

9

0.47 mg/kg in the 28 day study falling to 0.39 mg/kg in the 365 day studies and radish 

root 0.18 mg/kg in the 28 day study falling to 0.03 mg/kg in the 365 day study. 

 

The percentage recoveries of radiolabelled material are summarised in Table B.7.5.  

On characterisation of the extractable radioactivity (see Tables B.7.6) several 

components were identified in the crops at harvest in the 29 day study as parent asulam 

and its metabolites acetyl asulam, sulphanilamide, 4-acetyl benzene sulphonamide and 

Sulfanilic acid.  Individually the components did not account for more than 10% (0.04 

mg/kg) of the radioactivity in the crops at harvest, with the majority of the extractable 

radioactivity remaining uncharacterised.  It was surmised that the remaining 

uncharacterised radioactivity was associated with the fragmentation (soil and plant) of 

the compound and the natural incorporation of these fragments into the plant tissue.  In 

addition, the total [
14

C] residues in the crops at harvest was low (less than 0.2 mg/kg), 

with the exception of wheat straw (0.6 mg/kg) which is not directly consumed by 

humans.  The remaining unextractable radioactivity accounted for less than 12% (0.02 

mg/kg) of the total radioactivity in the crops. 

(Jesudason, 1996) 

 

Table B.7.5 Partitioning of extractable radioactivity from various crops (in % of total 

radioactivity) 
 

Crop and days 
after  

treatment 

Number of 
 days after  

application 

Label Total residue 
(mg/kg parent 

equivalent)* 

Parent residues 
 

 

(mg/kg) 

Extractable 
radioactivity 

 

(%) 

Released by 
 acid  

hydrolysis 

(%) 

Released by 
 base 

hydrolysis 

(%) 

Non- 
extractable 

radioactivity 

(%) 

Spinach 
28 days 

118 days* 

365 days 

 
 

 

 

Phenyl  
0.06 

0.05 

0.03 

 
- 

- 

- 

 
57 

67 

65 

 
22 

58 

24 

 
11 

30 

<1 

 
<1 

<1 

<1 

Wheat 

28 days 

Forage* 

Grain 

Straw 

128 days 
Forage* 

Grain 

Straw* 

365 days 

Forage 

Grain 

Straw* 

 

 

 

Phenyl  

 

0.07 

0.04 

0.47 

 
0.05 

0.04 

0.59 

 

0.09 

0.02 

0.39 

 

 

<0.01 

- 

<0.01 

 
- 

- 

- 

 

- 

- 

<0.01 

 

 

87 

55 

87 

 
119 

36 

18 

 

63 

22 

46 

 

 

28 

47 

14 

 
30 

60 

3 

 

22 

46 

13 

 

 

9 

<1 

4 

 
16 

<1 

1 

 

13 

<1 

4 

 

 

<1 

<1 

4 

 
<1 

<1 

7 

 

<1 

<1 

3 

Radish 
28 days 

Tops 
Roots 

118 days 

Tops* 

Roots 

365 days 

Tops 

Roots 

 

 

 

Phenyl  

 

0.12 
0.18 

 

0.05 

0.19 

 

0.03 

0.03 

 

 

<0.01 
<0.01 

 

- 

- 

 

- 

- 

 

 

66 
39 

 

117 

- 

 

77 

49 

 

 

31 
32 

 

44 

- 

 

20 

19 

 

 

14 
16 

 

20 

- 

 

<1 

<1 

 

 

8 
11 

 

<1 

- 

 

<1 

<1 

*The extraction efficiencies were significantly greater or less than 100%, the applicant stated that this was possibly due to the homgeniety of the 

sample 
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Table B.7.6 Distribution of asulam and its metabolites in rotational crops in % of the total 

radioactivity (parent equivalent in mg/kg) 

 
 Wheat 

forage 

Wheat 

straw 

Radish 

tops 

Radish 

roots 

Asulam 

28 day study 

 

365 day study 

 

 

- 

 

8 

(<0.01) 

 

- 

 

- 

 

- 

 

- 

 

3 

(<0.01) 

- 

Acetyl asulam 

28 day study 

 

365 day study 

 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

3 

(<0.01) 

- 

Sulfanilamide 

28 day study 

 

365 day study 

 

 

- 

 

5 

(<0.01) 

 

- 

 

- 

 

2 

(<0.01) 

- 

 

 

5 

(<0.01) 

- 

 

4-acetyl benzene sulphonamide 

28 day study 

 

365 day study 

 

 

24 

(0.02) 

6 

(<0.01) 

 

- 

 

- 

 

10 

(0.01) 

- 

 

1 

(<0.01) 

- 

Sulfanilic acid 

28 day study 

 

365 day study 

 

 

- 

 

3 

(<0.01) 

 

8 

(0.04) 

- 

 

5 

(<0.01) 

- 

 

1 

(<0.01) 

- 

  

B.7.1.4 Summary/assessment 
  

The metabolism of asulam was investigated in spinach and rye grass, by applying 

phenyl ring labelled [
14

C] asulam as a foliar application, at rate of 2.4 kg as/ha (N) to  

spinach (both pre and post emergence) and 2 x 1.12 kg as/ha rye grass.  At harvest the 

total [
14

C] residues (expressed as parent equivalent) in spinach were 184 mg/kg and in 

rye grass 32 mg/kg (day 7), in the glasshouse studies and in the field spinach studies 

0.062 mg/kg (day 41) in the pre-emergence study and 1.4 mg/kg (day 21) in the post 

emergence study. 

 

On characterisation of the extractable radioactivity one major component was 

identified in the spinach and rye at harvest as parent asulam (plus its conjugate 

malonyl asulam). 

For the glasshouse studies, parent asulam (plus its conjugate malonyl asulam) 

accounted for 86% of the total radioactivity in the spinach and 11% of the total 

radioactivity in the rye grass.  Several other metabolites were identified (tentatively in 

the case of rye grass) plus several unknowns, which individually did not represent 

more than 5% (unknowns less than 1%) of the total radioactivity in the spinach at 

harvest for the foliar treatments.  The remaining unextractable radioactivity accounted 

for less than 7% of the total radioactivity in the crops. 

For the pre-emergence field study, parent asulam (plus its conjugate malonyl-asulam) 

accounted for 45% of the total radioactivity in the spinach at harvest.  One other 
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component was identified as desamino asulam, which was present at a level of less 

than 14% (<0.01 mg/kg) of the total radioactivity in the spinach.  One unknown was 

also present representing 7.3% (<0.01 mg/kg) of the total radioactivity in the spinach.  

The remaining unextractable radioactivity accounted for less than 28% (0.02 mg/kg) of 

the total radioactivity in the spinach.  On further extraction of the unextractable 

material, using acid hydrolysis, a further 6.8% (0.004 mg/kg) was extracted. 

For the post emergence field study, parent asulam (plus its conjugate malonyl-asulam) 

accounted for 77% of the total radioactivity in the spinach at harvest.  One other 

component was identified as asulam glucoside, which was present at a level of less 

than 1.7% (0.02 mg/kg) of the total radioactivity in the spinach.  Several unknown 

were also present representing individually representing up to 6.8% (<0.1 mg/kg) of 

the total radioactivity in the spinach.  The remaining unextractable radioactivity 

accounted for less than 8.4% (0.12 mg/kg) of the total radioactivity in the spinach.  On 

further extraction of the unextractable material, using acid/base hydrolysis, a further 

5.3% (0.08 mg/kg) was extracted , the remaining unextractable radioactivity was 

probably associated with fragmentation of the compound and the natural incorporation 

of these fragments into the plant tissue. 

 

For the proposed lead use on spinach, appropriate plant metabolism data are available 

to support this use and potential uses on other leafy crops, however the main uses of 

asulam are on grassland and fruit crops.  In the case of grassland, a plant metabolism 

study on rye grass is available, however the study was carried out in 1974, the 

characterisation work is tentative at best and there may be an issue with the stability of 

asulam during freezer storage of the samples (unclear how long the samples were 

stored frozen – issue with spinach see Section B.7.7).  In the case of fruit crops (e.g. 

strawberries) no plant metabolism data were available.  Therefore, it is recommended 

that if approval is to be sought on grassland and fruit crops, at least two further 

metabolism studies are required on grass and a fruit crop (e.g. strawberries), applying 

phenyl ring labelled [
14

C] asulam at the required GAP, storing the samples for the 

minimum period possible. 

 

Based on the plant metabolism data submitted for spinach, residues in leafy crops 

should be defined as the sum of parent asulam plus its metabolite asulam-malonyl 

expressed as asulam. 

 

The metabolism and distribution in rotational crops was investigated in wheat, spinach 

and radish.  The crops were grown in soil treated (bare ground application) with phenyl 

and ring labelled [
14

C] asulam at a rate of 3.74 kg as/ha (1.6N).  At harvest total [
14

C] 

residues (expressed as parent equivalent) were less than 0.07 mg/kg, with the 

exception of wheat straw which gave residues of 0.47 mg/kg in the 28 day study 

falling to 0.39 mg/kg in the 365 day studies and radish root 0.18 mg/kg in the 28 day 

study falling to 0.03 mg/kg in the 365 day study. 

 

On characterisation of the extractable radioactivity several components were identified 

in the crops at harvest in the 29 day study as parent asulam and its metabolites acetyl 

asulam, sulphanilamide, 4-acetyl benzene sulphonamide and sulfanilic acid.  

Individually the components did not account for more than 10% (0.04 mg/kg) of the 

radioactivity in the crops at harvest, with the majority of the extractable radioactivity 

remaining uncharacterised.  It was surmised that the remaining uncharacterised 
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radioactivity was associated with the fragmentation (soil and plant) of the compound 

and the natural incorporation of these fragments into the plant tissue.  In addition, the 

total [
14

C] residues in the crops at harvest was low (less than 0.2 mg/kg), with the 

exception of wheat straw (0.6 mg/kg) which is not directly consumed by humans.  The 

remaining unextractable radioactivity accounted for less than 12% (0.02 mg/kg) of the 

total radioactivity in the crops. 

 

For the proposed lead use on spinach, the rotational crop metabolism data is sufficient 

to cover the use on spinach, however the main use of asulam is on grassland, at an 

increased rate of 4.4 kg as/ha.  Therefore, consideration should be given to the 

generation of a new rotation crop metabolism study, applying phenyl ring labelled 

[
14

C] asulam at the required GAP, storing the samples for the minimum period possible 

and the characterisation of a greater amount of the extractable radioactivity. 

 

The majority of plant metabolites identified in the plant and rotational crop metabolism 

studies were also identified in the rat metabolism studies, however the glucoside 

conjugate (malonyl included in the residues definition) of asulam and the asulam 

dimers were not, but were not considered to be of toxicological concern (see Section 

B.6.1.4).  In the case of desamino asulam, 4-acetyl benzene sulphonamide and 

sulfanilic acid, residue levels in crops consumed by humans were less than 0.02 mg/kg 

(less than 0.05 mg/kg in fodder crops). 

 

B.7.2 Metabolism, distribution and expression of the residues in livestock (AII 6.2, IIIA 

8.1) 
  

 These studies have been evaluated at EU level and the conclusions presented are 

consistent with those in the EFSA report 

 

B.7.2.1 Goats 

 

The studies were carried out in 1989.  Two lactating goats each received seven daily 

doses of phenyl ring labelled [
14

C] asulam (radiochemical purity >96%) dosed at rates 

of 20 mg/kg in feed.  The goats were sacrificed 23 hours after the last dose.  All 

samples were analysed by LSC following combustion.  The samples were extracted 

with acidified water (milk), or acidified acetone (liver and kidney) and analysed by 

LSC, TLC and HPLC-UV.  The unextractable material was further extracted by 

enzyme (glucanase, protease and cellyase) hydrolysis, before being combusted and 

analysed by LSC. 

 

Overall recovery of radioactivity was 89-102%, the bulk of the radioactivity was 

excreted (89-102%), with less than 0.1% in the milk and less than 0.1% in the tissues. 

 

Total [
14

C] residues in the milk (expressed as parent equivalent) reach a plateau after 2 

days of 0.01-0.02 mg/kg. 

 

The percentage recoveries of radiolabelled material are summarised in Table B.7.7.  

On characterisation of the extractable radioactivity (see Table B.7.8) one major 

component was identified in the milk as parent asulam which accounted for 85% of the 
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total radioactivity in the milk.  The remaining unextractable radioactivity, accounted 

for 15% (<0.01 mg/kg) of the total radioactivity in the milk. 

 

Total [
14

C] residues in the tissues (expressed as parent equivalent) were less than 0.01 

mg/kg for muscle and fat (samples were not characterised due to the low levels of 

radioactivity in the samples), 0.17-0.69 mg/kg for kidney (the 0.69 mg/kg level was 

thought to be due to residual urine in the kidney at sacrifice - urine was the main route 

of elimination of radiocarbon and the goat in question consistently produced low 

amounts of urine compared to the other goats in the study) and 0.06-0.09 mg/kg for 

liver. 

 

The percentage recoveries of radiolabelled material are summarised in Table B.7.7.  

On characterisation of the extractable radioactivity (see Table B.7.8) one major 

component was identified in the kidney as parent asulam, which accounted for 95% of 

the total radioactivity in the kidney.  The remaining unextractable radioactivity, 

accounted for 5% (<0.01 mg/kg) of the total radioactivity in the kidney.  For liver, one 

major component was identified in the liver as acetyl sulphanilamide, which accounted 

for 64% of the total radioactivity in the liver.  One unknown was isolated, which 

accounted for 26% (0.02 mg/kg) of the total radioactivity in the liver.  The remaining 

unextractable radioactivity accounted for less than 10% (<0.01 mg/kg) of the total 

radioactivity in the liver. 

( , 1990b) 

 

Table B.7.7 Partitioning of extractable radioactivity in milk and tissues (in % of total 

radioactivity) 
 

Animal 

Product and  

number of  

days after  
treatment 

Number of 

 doses 

Label Total residue 

(mg/kg parent 

equivalent) 

Parent residues 

 

 

(mg/kg) 

Extractable 

Radioactivity 

 

(%) 

Non-extractable 

radioactivity 

 

(%) 

Milk 

Day 1 

Day 2 
Day 3 

Day 4 

Day  5 

Day  6 

Day 7 

 

1 

2 
3 

4 

5 

6 

7 

Phenyl  

0.01 

0.02 
0.02 

0.02 

0.02 

0.02 

0.02 

 

- 

- 
- 

- 

- 

0.02 

- 

 

- 

- 
- 

- 

- 

81 

- 

 

- 

- 
- 

- 

- 

14 

- 

Liver 7 Phenyl 0.08 - 81 9 

Muscle 7 Phenyl <0.01 - - - 

Fat 7 Phenyl <0.01 - - - 

Kidney 7 Phenyl 0.16 0.18 109 6 

 

Table B.7.8 Distribution of asulam and its metabolites in animal products in % of the total 

radioactivity (parent equivalent in mg/kg) 

 
 Milk 

(day 6) 

Kidney Liver 

Asulam 85 

(0.02) 

95 

(0.18) 

- 

Acetyl 

sulphanilamide 

- - 64 

(0.05) 
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B.7.2.2 Poultry 
 

The studies were carried out in 1999.  Twenty laying hens each received seven daily 

doses of phenyl ring labelled [
14

C] asulam (radiochemical purity >96%) dosed at a rate 

of 23 mg/kg in feed.  The hens were sacrificed 9 hours after the last dose.  All samples 

were analysed by LSC following combustion.  The samples were extracted with 

acidified acetone (liver, kidney and muscle) and ethyl acetate/alkaline ethyl acetate 

(egg white and yolk) and methanol/acetonitrile (egg) and analysed by LSC, TLC and 

HPLC-UV.  The unextractable material was combusted and analysed by LSC. 

 

Overall recovery of radioactivity was 86%, the bulk of the radioactivity was excreted 

(85-89%), with less than 0.1% in the eggs and less than 0.1% in the tissues. 

 

Total [
14

C] residues in the egg yolk and white (expressed as parent equivalent) 

appeared to have reached a plateau after 7 days of 0.03 and 0.05 mg/kg respectively. 

 

The percentage recoveries of radiolabelled material are summarised in Table B.7.9.  

On characterisation of the extractable radioactivity (see Table B.7.10) two major 

components were identified in the eggs as parent asulam and its metabolite acetyl 

sulfanilamide, which accounted for more than 90% of the total radioactivity in the egg 

yolk and white.  The remaining unextractable radioactivity, accounted for less than 

0.01 mg/kg in the egg yolk and white. 

 

Total [
14

C] residues in the tissues (expressed as parent equivalent) were 0.05-0.07 

mg/kg for muscle; <0.01-0.01 mg/kg for fat (sample was not characterised due to the 

low levels of radioactivity in the sample), 0.28-0.44 mg/kg for kidney and 0.08-0.14 

mg/kg for liver. 

 

The percentage recoveries of radiolabelled material are summarised in Table B.7.9.  

On characterisation of the extractable radioactivity (see Table B.7.10) two major 

components were identified in the tissues as parent asulam and its metabolite acetyl 

sulphanilamide, which accounted for more than 80% of the radioactivity in the tissues.  

One unknown was isolated, which did not exceed 0.04 mg/kg in the tissues.  The 

remaining unextractable radioactivity accounted for less than 0.04 mg/kg in the tissues. 

( , 1990a) 
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Table B.7.9 Partitioning of extractable radioactivity in eggs and tissues (in % of total 

radioactivity) 
 

Animal 

Product and  

number of  

days after  

treatment 

Number of 

 doses 

Label Total residue 

(mg/kg parent 

equivalent) 

Parent residues 

 

 

(mg/kg) 

Extractable 

Radioactivity 

 

(%) 

Non-extractable 

radioactivity 

 

(%) 

Egg yolk 

Day 1 

Day 2 
Day 3 

Day 4 

Day 5 

Day 6 

Day 7 

Egg White 

Day 1 

Day 2 

Day 3 
Day 4 

Day 5 

Day 6 

Day 7 

 

1 

2 
3 

4 

5 

6 

7 

 

1 

2 

3 
4 

5 

6 

7 

Phenyl  

<0.01 

<0.01 
<0.01 

0.01 

0.01 

0.02 

0.03 

 

<0.01 

0.03 

0.04 
0.03 

0.04 

0.05 

0.05 

 

- 

- 
- 

- 

- 

0.02 

- 

 

- 

- 

- 
- 

- 

0.01 

- 

 

- 

- 
- 

- 

- 

113* 

- 

 

- 

- 

- 
- 

- 

98 

- 

 

- 

- 
- 

- 

- 

29* 

- 

 

- 

- 

- 
- 

- 

7 

- 

Liver 14 Phenyl 0.09 - 104 16 

Muscle 14 Phenyl 0.07 0.03 91 4 

Fat 14 Phenyl <0.01 - - - 

Kidney 14 Phenyl 0.44 0.37 98 7 

*high recovery was possibly due to the residue levels in the sample being low (<0.03 mg/kg) 

 

Table B.7.10 Distribution of asulam and its metabolites in animal products in % of the total 

radioactivity (parent equivalent in mg/kg) 

 
 Egg yolk 

(Day 6) 

Egg white 

(Day 6) 

Liver Kidney Muscle 

Asulam 63 

(0.02) 

26 

(0.01) 

- 82 

(0.37) 

35 

(0.03) 

Acetyl 

sulfanilamide 

44 

(0.01) 

66 

(0.03) 

81 

(0.07) 

14 

(0.06) 

51 

(0.04) 

 



 

Asulam sodium - Volume 3, Annex B.7 : Residues   

 

16

Figure B.7.2:  Proposed metabolic pathway of asulam in domestic animals 
 

 
B.7.2.3 Summary/assessment 

  

The metabolism and distribution in animals was investigated in lactating goats and 

chickens, using phenyl ring labelled [
14

C] asulam.  For lactating goats dosed at rates of 

20 mg/kg in feed, overall recovery of radioactivity was 89-102%, the bulk of the 

radioactivity was excreted (89-102%), with less than 0.1% in the milk and less than 

0.1% in the tissues. 

On characterisation of the extractable radioactivity one major component was 

identified in the milk as parent asulam which accounted for 85% of the total 

radioactivity in the milk.  The remaining unextractable radioactivity, accounted for 

15% (<0.01 mg/kg) of the total radioactivity in the milk. 

On characterisation of the extractable radioactivity one major component was 

identified in the kidney as parent asulam, which accounted for 95% of the total 

radioactivity in the kidney.  The remaining unextractable radioactivity, accounted for 

5% (<0.01 mg/kg) of the total radioactivity in the kidney.  For liver, one major 

component was identified in the liver as acetyl sulphanilamide, which accounted for 



 

Asulam sodium - Volume 3, Annex B.7 : Residues   

 

17

64% of the total radioactivity in the liver.  One unknown was isolated, which 

accounted for 26% (0.02 mg/kg) of the total radioactivity in the liver.  The remaining 

unextractable radioactivity accounted for less than 10% (<0.01 mg/kg) of the total 

radioactivity in the liver. 

 

For chickens dosed at a rate of 23 mg/kg in feed overall recovery of radioactivity was 

86%, the bulk of which was excreted (86%), with less than 0.1% in the eggs and less 

than 0.1% in the tissues. 

On characterisation of the extractable radioactivity two major components were 

identified in the eggs as parent asulam and its metabolite acetyl sulfanilamide, which 

accounted for more than 90% of the total radioactivity in the egg yolk and white.  The 

remaining unextractable radioactivity, accounted for less than 0.01 mg/kg in the egg 

yolk and white. 

On characterisation of the extractable radioactivity two major components were 

identified in the tissues as parent asulam and its metabolite acetyl sulphanilamide, 

which accounted for more than 80% of the radioactivity in the tissues.  One unknown 

was isolated, which did not exceed 0.04 mg/kg in the tissues.  The remaining 

unextractable radioactivity accounted for less than 0.04 mg/kg in the tissues. 

 

A proposed metabolic pathway was submitted for asulam in domestic animals (see 

Figure B.7.2). 

 

The animal metabolite (edible animal products) identified in the animal metabolism 

study was also identified in the rat metabolism study. 

 
Based on the metabolism data submitted for domestic animals, residues in products of 

ruminant origin should be defined as the sum of parent asulam plus its metabolite 

acetyl sulphanilamide expressed as asulam. 

  

B.7.3 Definition of the residue (IIA 6.7, IIIA 8.6) 

  

Based on the metabolism data submitted for spinach, residues should be defined as 

follows: 

 

Leafy crops (MRL and monitoring): Asulam plus its metabolite asulam-malonyl 

expressed as asulam. 

Leafy crops (Risk Assessment): Asulam plus its metabolite asulam-malonyl 

expressed as asulam. 

 

Based on the metabolism data submitted for goats and hens, residues should be defined 

as follows: 

 

Animal products (MRL and monitoring): Asulam plus its metabolite acetyl 

sulphanilamide expressed as asulam. 

Animal products (Risk Assessment): Asulam plus its metabolite acetyl 

sulphanilamide expressed as asulam. 

 
 

See Table B.7.10.1 for structures of plant and animal metabolites. 
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B.7.4 Use pattern 

  

 Full details of registered Good Agricultural Practice are given in Volume 1 Table 

1.5.1. 

  

B.7.5 Identification of critical GAPs 
 

Table B.7.23 Summary of critical GAP 

 
Crop Rate of application 

(kg as/ha) 

Number 

of treatments 

Last time of application PHI 

(days) 

     

Spinach-outdoor 

(NMS) 

2.4 1 

 

 

 

GS14 

(4th true leaf unfolded) 

OR 

Pre-emergence 

28 

 

 

- 

 

B.7.6 Residues arising from supervised trials (IIA 6.3; IIIA 8.2) 
  

 These study have been evaluated at EU level and the conclusions presented are 

consistent with those in the EFSA report, with the exception of the new method of 

analysis (Chambers, 2007) and new residue trials data (Boileau, 2013 and Sandt, 

2008/9/13) 

 

Unless specified, the trials were reported in sufficient detail.  The basic criteria for 

acceptability are listed below: 

 

Trials details 

Crop/variety 

Location/position/year 

Formulation type 

Application/dilution rate 

Maximum number of treatments 

Growth stage of crop at treatment 

PHI 

Residue level (control treated) 

Geo-climatic information 

 

Analytical aspects 

Method specified and submitted (see Section B.5.2 and [a] below and summary Table 

B.7.16.0) 

Residues in control plots were below the limit of determination (0.1 mg/kg 2003/4 

trials and 0.02 mg/kg 2008/9/13 trials – asulam plus its metabolite malonyl asulam 

[and all the other determined metabolites]) 

Storage of samples prior to analysis (samples were stored frozen for up to 4 months 

{only one sample stored for longer than 3 months – Spanish sample]) 

Limit of determination at acceptable level (0.1 mg/kg 2003/4 trials and 0.02 mg/kg 

2008/9/13 trials – asulam plus its metabolite malonyl asulam) 

Acceptable recovery (usually 70 - 110%), with the exception of -  
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two recoveries of 64 and 67% at a fortification level of 0.01 mg/kg malonyl 

asulam (Sandt, 2008/2013), however mean recovery was 71% at 0.01 mg/kg. 

one recovery of  69% at a fortification level of 0.05 mg/kg asulam (Boileau, 

2013a), however overall mean recovery was 98%. 

two recoveries of 64 and 69% at a fortification level of 0.01 and 0.1 mg/kg acetyl 

asulam (Boileau, 2013a), however mean recovery was 96% at 0.01 mg/kg. 

one recovery of 64% at a fortification level of 0.1 mg/kg acetyl sulfanilamide 

(Boileau, 2013a), however overall mean recovery was 91%. 

one recovery of 68% at a fortification level of 0.05 mg/kg acetyl sulfanilamide 

(Boileau, 2013a), however overall mean recovery was 99%. 

two recoveries of 62 and 66% at a fortification level of 0.05 and 0.1 mg/kg formyl 

asulam (Boileau, 2013a), however overall mean recovery was 94%. 

three recoveries of 62, 63 and 66% at a fortification level of 0.05, 0.01 and 0.1 

mg/kg malonyl asulam (Boileau, 2013a), however mean recovery was 88% at 

0.01 mg/kg. 

one recovery of 66% at a fortification level of 0.01 mg/kg asulam (Boileau, 

2013b), however mean recovery was 98% at 0.01 mg/kg. 

one recovery of  68% at a fortification level of 2 mg/kg asulam glucosides 

(Boileau, 2013b), however overall mean recovery was 98%. 

two recoveries of 65 and 68% at a fortification level of 0.01 and 2 mg/kg acetyl 

malonyl asulam (Boileau, 2013b), however mean recovery was 88% at 0.01 

mg/kg. 

one recovery of 69% at a fortification level of 0.01 mg/kg malonyl sulfanilamide 

(Boileau, 2013b), however mean recovery was 98% at 0.01 mg/kg. 

two recoveries of 65 and 69% at a fortification level of 0.01 and 2 mg/kg acetyl 

sulfanilamide (Boileau, 2013b), however mean recovery was 86% at 0.01 mg/kg. 

 

A full list of studies available is given in Annex A.  Those evaluated are listed in 

Section B.7.18. 

 

a) 2008/9 residue trial samples  

 

Samples were extracted three times with acetonitrile/water and the resulting 

extracts evaporated to an aqueous remainder (dilute formic acid/methanol added) 

and analysed by LC/MS/MS (monitoring for in the case of parent asulam the 

precursor ion m/z 231 and the product ion m/z 156 [and 92 for confirmation] and 

for malonyl asulam the precursor ion m/z 317 and the product ion m/z 242 [and 

precursor ion m/z 315 and product ion m/z 229 for confirmation], using a C18 

column.  The supporting method validation data are shown in table B.7.16.0.  

Representative chromatograms were submitted and were acceptable. 

 (Chambers, 2007) 
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Table B.7.16.0 Summary of method description and validation (treated plants) 

 
Substrate Analyte Dissolution/ 

extraction 

Partition, 

clean-up 

Quantification Limit of 

quantif-

ication 

(mg/kg) 

Recovery 

fortifica-

tion level 

(mg/kg) 

Recoveries % 

range (mean) 

Repeatabil-

ity RSD 

(%) 

(n) 

Linearity 

demon-

strated 

(mg/l) 

Ref. 

Plant           

Spinach  

Asulam 

 

 

Malonyl asulam 

 

Acetonitrile/ 

water 

Evaporate to 

aqueous 

remainder  

LC/MS/MS 

m/z 156 

 

 

m/z 242 

 

0.01 

 

 

0.01 

 

0.01 

0.1 

 

0.01 

0.1 

 

72-105 (94) 

73-105 (89) 

 

77-104 (92) 

76-112 (96) 

 

15 (6) 

16 (5) 

 

14 (6) 

15 (5) 

 

0.0008-

0.02 

 

0.0008-

0.02 

Chambers, 

2007 
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Table B.7.16.1 Summary of residues of asulam in spinach (outdoor foliar) – Northern Europe (trials which represent critical GAP are underlined) 

 
Crop/ 

Variety 

 

Country/ 

year 

Application rate per treatment No. of 

treat- 

ments  

Growth stage 

at last 

treatment 

Portion 

analysed  

PHI 

(days) 

 

Residues 

(asulam plus 

asulam-

malonyl) 

(mg/kg) 

Comments Reference 

  kg as/ha 

seed 

Water 

(l/ha) 

kg as/hl        

Spinach  2.4   1 GS14      
Spinach 

Triptiek 

UK 

2003 

2.4 200 1.2 1 GS12-14 Leaves 0 

 

28 

80 

 

9.7 

Asulam = 70 mg/kg 

Malonyl asulam = 9.4 mg/kg 

Asulam = 0.12 mg/kg 

Malonyl asulam = 12 mg/kg 

Bardel, 2004 

Spinach 

Cobra 

Belgium 

2003 

2.4 200 1.2 1 GS12-13 Leaves 0 

 
28 

170 

 
1.1 

 

Asulam = 170 mg/kg 

Malonyl asulam = 3.1 mg/kg 
Asulam = <0.05 mg/kg 

Malonyl asulam = 1.3 mg/kg 

Bardel, 2004 

Spinach 

MonetF1 

Germany 

2003 

2.4 200 1.2 1 GS13 Leaves 0 

 

28 

160 

 

23 

 

Asulam = 160 mg/kg 

Malonyl asulam = 0.82 mg/kg 

Asulam = 3.9 mg/kg 

Malonyl asulam = 22 mg/kg 

Bardel, 2004 

Spinach 

Matador 

Germany 

2003 

2.4 200 1.2 1 GS13 Leaves 0 

 

28 

140 

 

0.19 

 

Asulam = 140 mg/kg 

Malonyl asulam = 0.5 mg/kg 

Asulam = <0.05 mg/kg 

Malonyl asulam = 0.24 mg/kg 

Bardel, 2004 

Spinach 

Matador 

Germany 

2004 

2.4 300 0.8 1 GS12-13 Leaves 0 

 

1 

 

4 
 

5 

 

7 

 

14 
 

26 

140 

 

77 

 

5.8 
 

5.4 

 

3.6 

 

1.9 
 

0.54 

 

Asulam = 140 mg/kg 

Malonyl asulam = 0.29 mg/kg 

Asulam = 71 mg/kg 

Malonyl asulam = 7.1 mg/kg 

Asulam = 2 mg/kg 
Malonyl asulam = 4.7 mg/kg 

Asulam = 1.4 mg/kg 

Malonyl asulam = 5 mg/kg 

Asulam = 0.28 mg/kg 

Malonyl asulam = 4.1 mg/kg 

Asulam = 0.1 mg/kg 
Malonyl asulam = 2.3 mg/kg 

Asulam = <0.05 mg/kg 

Malonyl asulam = 0.61 mg/kg 

Bardel, 2004a 

 

 



33 

Asulam sodium - Volume 3, Annex B.7 : Residues          

 

 

Crop/ 

Variety 

 

Country/ 

year 

Application rate per treatment No. of 

treat- 

ments  

Growth stage 

at last 

treatment 

Portion 

analysed  

PHI 

(days) 

 

Residues 

(asulam plus 

asulam-

malonyl) 

(mg/kg) 

Comments Reference 

  kg as/ha 
seed 

Water 
(l/ha) 

kg as/hl        

Spinach  2.4   1 GS14      
Spinach 

Lazio 

Netherlands 

2004 

2.4 300 0.8 1 GS13 Leaves 0 

 

1 

 

3 

 

5 

 

7 
 

14 

 

28 

250 

 

200 

 

91 

 

24 

 

14 
 

16 

 

1.6 

 

Asulam = 250 mg/kg 

Malonyl asulam =  mg/kg 

Asulam = 190 mg/kg 

Malonyl asulam =  mg/kg 

Asulam = 76 mg/kg 

Malonyl asulam =  mg/kg 

Asulam = 8.3 mg/kg 

Malonyl asulam =  mg/kg 

Asulam = 3.4 mg/kg 
Malonyl asulam =  mg/kg 

Asulam = 1.9 mg/kg 

Malonyl asulam =  mg/kg 

Asulam = <0.05 mg/kg 

Malonyl asulam =  mg/kg 

Bardel, 2004a 

Spinach 
Czesanne 

Germany 
2004 

2.4 300 0.8 1 GS12-13 Leaves 0 
 

1 

 

3 

 

5 

 

7 

 
14 

 

28 

120 
 

84 

 

8 

 

7 

 

5 

 
2.4 

 

0.29 

Asulam = 120 mg/kg 
Malonyl asulam = 0.29 mg/kg 

Asulam = 77 mg/kg 

Malonyl asulam = 8.6 mg/kg 

Asulam = 2.5 mg/kg 

Malonyl asulam = 6.9 mg/kg 

Asulam = 1.9 mg/kg 

Malonyl asulam =6.4  mg/kg 

Asulam = 0.3 mg/kg 

Malonyl asulam = 5.9 mg/kg 
Asulam = 0.22 mg/kg 

Malonyl asulam = 2.7 mg/kg 

Asulam = <0.05 mg/kg 

Malonyl asulam = 0.36 mg/kg 

Bardel, 2004a 
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Crop/ 

Variety 

 

Country/ 

year 

Application rate per treatment No. of 

treat- 

ments  

Growth stage 

at last 

treatment 

Portion 

analysed  

PHI 

(days) 

 

Residues 

(asulam plus 

asulam-
malonyl) 

(mg/kg) 

Comments Reference 

  kg as/ha 

seed 

Water 

(l/ha) 

kg as/hl        

Spinach  2.4   1 GS14      
Spinach 

Amazon 

UK 

2013 

2.4 256 0.94 1 GS14 Leaves 

 

 
 

 

 

 

 

 
Leaves 

GS41-45 (10-

50% leaf 
mass –

immature 

spinach) 

 

 

 
Leaves 

GS47-49 

(70% leaf 

mass – 

commercial 

harvest) 

0 

 

 
 

 

 

 

 

 
15 

 

 
 

 

 

 

 

 
23 

250 

 

 
 

 

 

 

 

 
2.6 

 

 
 

 

 

 

 

 
0.14 

 

 

 

 

 

Asulam = 250 mg/kg 

Malonyl asulam = 0.25 mg/kg 

Acetyl asulam = <0.01mg/kg 
Asulam glucosides = 3.3 mg/kg 

Acetyl sulphanilamide = <0.01mg/kg 

Desamino asulam = 0.03 mg/kg 

Formyl asulam = 0.07mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 

Suphanilamide = 8.1 mg/kg 
Asulam = 0.07 mg/kg 

Malonyl asulam = 3.1 mg/kg 

Acetyl asulam = 0.02mg/kg 
Asulam glucosides = 3.1 mg/kg 

Acetyl sulphanilamide = <0.01mg/kg 

Desamino asulam = 0.03mg/kg 

Formyl asulam = 0.07mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 

Suphanilamide = <0.01 mg/kg 
Asulam = <0.01 mg/kg 

Malonyl asulam = 0.17 mg/kg 

Acetyl asulam = <0.01mg/kg 

Asulam glucosides = 0.68 mg/kg 

Acetyl sulphanilamide = <0.01mg/kg 

Desamino asulam = <0.01mg/kg 
Formyl asulam = <0.01mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 

Suphanilamide = <0.01 mg/kg 

Boileau, 2013b 

Spinach 

Junius 

N.France 

2013 

2.39 204 1.2 1 GS14 Leaves 

 

 

 

 

 
 

 

 

0 

 

 

 

 

 
 

 

 

180 

 

 

 

 

 
 

 

 

Asulam = 180 mg/kg 

Malonyl asulam = 2.7 mg/kg 

Acetyl asulam = 0.02mg/kg 

Asulam glucosides = 49 mg/kg 

Acetyl sulphanilamide = <0.01mg/kg 

Desamino asulam = 0.02 mg/kg 
Formyl asulam = 0.24mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 

Suphanilamide = 5.4 mg/kg 

Boileau, 2013b 
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Crop/ 

Variety 

 

Country/ 

year 

Application rate per treatment No. of 

treat- 

ments  

Growth stage 

at last 

treatment 

Portion 

analysed  

PHI 

(days) 

 

Residues(asulam 

plus asulam-

malonyl)(mg/kg) 

Comments Reference 

  kg as/ha 

seed 

Water 

(l/ha) 

kg as/hl        

Spinach  2.4   1 GS14      
       Leaves 

 

 

 

 

 

 

 
 

Leaves 

 

 

 

 
 

 

 

 

Leaves 

GS41-45 (10-

50% leaf 

mass –

immature 
spinach) 

 

 

 

Leaves 

GS47-49 
(70% leaf 

mass – 

commercial 

harvest) 

3 

 

 

 

 

 

 

 
 

7 

 

 

 

 
 

 

 

 

21 

 

 

 

 
 

 

 

 

35 

23 

 

 

 

 

 

 

 
 

20 

 

 

 

 
 

 

 

 

7.3 

 

 

 

 
 

 

 

 

0.43 

Asulam = 3.5 mg/kg 

Malonyl asulam = 24 mg/kg 

Acetyl asulam = 0.05mg/kg 

Asulam glucosides = 104 mg/kg 

Acetyl sulphanilamide = 0.01mg/kg 

Desamino asulam = <0.01 mg/kg 

Formyl asulam = 0.24mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 
Suphanilamide = 0.1 mg/kg 

Asulam = 1.2 mg/kg 

Malonyl asulam = 24 mg/kg 

Acetyl asulam = 0.07mg/kg 

Asulam glucosides = 50 mg/kg 

Acetyl sulphanilamide = 0.02mg/kg 
Desamino asulam = <0.01mg/kg 

Formyl asulam = 0.17mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 

Suphanilamide = 0.03 mg/kg 

Asulam = 0.06 mg/kg 

Malonyl asulam = 9 mg/kg 

Acetyl asulam = 0.05 mg/kg 

Asulam glucosides = 3.4 mg/kg 

Acetyl sulphanilamide = <0.01 mg/kg 
Desamino asulam = <0.01 mg/kg 

Formyl asulam = 0.03 mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 

Suphanilamide = <0.01 mg/kg 

Asulam = <0.01 mg/kg 

Malonyl asulam = 0.54 mg/kg 
Acetyl asulam = <0.01mg/kg 

Asulam glucosides = 0.06 mg/kg 

Acetyl sulphanilamide = <0.01mg/kg 

Desamino asulam = <0.01mg/kg 

Formyl asulam = <0.01mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 
Suphanilamide = <0.01 mg/kg 
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Crop/ 

Variety 

 

Country/ 

year 

Application rate per treatment No. of 

treat- 

ments  

Growth stage 

at last 

treatment 

Portion 

analysed  

PHI 

(days) 

 

Residues(asulam 

plus asulam-

malonyl)(mg/kg) 

Comments Reference 

  kg as/ha 

seed 

Water 

(l/ha) 

kg as/hl        

Spinach  2.4   1 GS14      
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Spinach 

Beaver 

N.France 

2013 

2.25 288 0.78 1 GS14 Leaves 

 

 

 

 

 

 

 

 
Leaves 

 

 

 

 

 

 

 
 

Leaves 

 

 

 

 

 

 

 
 

Leaves 

GS41-45 (10-

50% leaf 

mass –

immature 
spinach) 

 

 

 

Leaves 

GS47-49 

(70% leaf 

mass – 

commercial 
harvest) 

0 

 

 

 

 

 

 

 

 
3 

 

 

 

 

 

 

 
 

7 

 

 

 

 

 

 

 
 

21 

 

 

 

 
 

 

 

 

35 

140 

 

 

 

 

 

 

 

 
8.4 

 

 

 

 

 

 

 
 

5.4 

 

 

 

 

 

 

 
 

2.6 

 

 

 

 
 

 

 

 

0.24 

Asulam = 140 mg/kg 

Malonyl asulam = 1.3 mg/kg 

Acetyl asulam = 0.01mg/kg 

Asulam glucosides = 8.5 mg/kg 

Acetyl sulphanilamide = <0.01mg/kg 

Desamino asulam = 0.15 mg/kg 

Formyl asulam = 0.06mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 

Suphanilamide = 3.9 mg/kg 
Asulam = 0.9 mg/kg 

Malonyl asulam = 8.4 mg/kg 

Acetyl asulam = <0.01mg/kg 

Asulam glucosides = 49 mg/kg 

Acetyl sulphanilamide = <0.01mg/kg 

Desamino asulam = <0.01 mg/kg 

Formyl asulam = 0.08mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 
Suphanilamide = 0.03 mg/kg 

Asulam = 0.12 mg/kg 

Malonyl asulam = 6.7 mg/kg 

Acetyl asulam = <0.01mg/kg 

Asulam glucosides = 18 mg/kg 

Acetyl sulphanilamide = <0.01mg/kg 

Desamino asulam = <0.01mg/kg 

Formyl asulam = 0.03 mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 
Suphanilamide = <0.01 mg/kg 

Asulam = 0.08 mg/kg 

Malonyl asulam = 3.2 mg/kg 

Acetyl asulam = <0.01 mg/kg 

Asulam glucosides = 5.4 mg/kg 

Acetyl sulphanilamide = <0.01 mg/kg 
Desamino asulam = <0.01 mg/kg 

Formyl asulam = <0.01 mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 

Suphanilamide = <0.01 mg/kg 

Asulam = <0.01 mg/kg 

Malonyl asulam = 0.3 mg/kg 

Acetyl asulam = <0.01mg/kg 

Asulam glucosides = 0.2 mg/kg 

Acetyl sulphanilamide = <0.01mg/kg 
Desamino asulam = <0.01mg/kg 

Formyl asulam = <0.01mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 

Suphanilamide = <0.01 mg/kg 

Boileau, 2013b 
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Crop/ 

Variety 

 

Country/ 

year 

Application rate per treatment No. of 

treat- 

ments  

Growth stage 

at last 

treatment 

Portion 

analysed  

PHI 

(days) 

 

Residues 

(asulam plus 

asulam-malonyl) 

(mg/kg) 

Comments Reference 

  kg as/ha 

seed 

Water 

(l/ha) 

kg as/hl        

Spinach  2.4   1 GS14      
Spinach 
Symphonie/ 

F1 hybrid 

N.France 
2013 

2.41 205 1.2 1 GS14 Leaves 
GS41-45 (10-

50% leaf 

mass –

immature 

spinach) 

 

 

 

Leaves 
GS47-49 

(70% leaf 

mass – 

commercial 

harvest) 

20 
 

 

 

 

 

 

 

 

27 
 

 

 

 

 

 
 

1.3 
 

 

 

 

 

 

 

 

<0.02 
 

 

 

 

 

 
 

Asulam = 0.01 mg/kg 
Malonyl asulam = 1.6 mg/kg 

Acetyl asulam = <0.01mg/kg 

Asulam glucosides = 0.93 mg/kg 

Acetyl sulphanilamide = <0.01mg/kg 

Desamino asulam = <0.01 mg/kg 

Formyl asulam = 0.01mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 

Suphanilamide = <0.01 mg/kg 

Asulam = <0.01 mg/kg 
Malonyl asulam = <0.01 mg/kg 

Acetyl asulam = <0.01 mg/kg 

Asulam glucosides = <0.01 mg/kg 

Acetyl sulphanilamide = <0.01mg/kg 

Desamino asulam = <0.01 mg/kg 

Formyl asulam = <0.01 mg/kg 
Malonyl sulphanilamide=<0.05mg/kg 

Suphanilamide = <0.01 mg/kg 

Boileau, 2013b 

Spinach 

Junius 

N.France 

2013 

2.32 197 1.2 1 GS14 Leaves 

GS47-49 
(70% leaf 

mass – 

commercial 

harvest) 

27 

 
 

 

 

 

 

0.22 

 
 

 

 

 

Asulam = <0.01 mg/kg 

Malonyl asulam = 0.28 mg/kg 
Acetyl asulam = <0.01mg/kg 

Asulam glucosides = 0.06 mg/kg 

Acetyl sulphanilamide = <0.01mg/kg 

Desamino asulam = <0.01 mg/kg 

Formyl asulam = <0.01 mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 
Suphanilamide = <0.01 mg/kg 

Boileau, 2013b 
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Table B.7.16.1 Summary of residues of asulam in spinach (outdoor pre-emergence) – Northern Europe (trials which represent critical GAP are 

underlined) 

 
Crop/ 

Variety 

 

Country/ 

year 

Application rate per treatment No. of 

treat- 

ments  

Growth stage 

at last 

treatment 

Portion 

analysed  

PHI 

(days) 

 

Residues 

(asulam plus 

asulam-

malonyl) 

(mg/kg) 

Comments Reference 

  kg as/ha 
seed 

Water 
(l/ha) 

kg as/hl        

Spinach  2.4   1 GS00      
Spinach 

Bali 

Netherlands 

2008 

2.42 707 0.34 1 GS00 Leaves 21 

 

28 

 

35 

 
42 

 

44 

0.19 

 

0.02 

 

<0.02 

 
<0.02 

 

<0.02 

Asulam = 0.09 mg/kg 

Malonyl asulam = 0.12  mg/kg 

Asulam = <0.01 mg/kg 

Malonyl asulam = 0.02 mg/kg 

Asulam = <0.01 mg/kg 

Malonyl asulam = 0.01  mg/kg 
 Asulam = <0.01 mg/kg 

Malonyl asulam = <0.01  mg/kg 

Asulam = <0.01 mg/kg 
Malonyl asulam = 0.01 mg/kg 

Sandt, 2008/2013 

Spinach 

Bali 

Netherlands 

2008 

2.39 699 0.34 1 GS00 Leaves 28 

 

48 

0.63 

 

0.06 

Asulam = 0.03 mg/kg 

Malonyl asulam = 0.078 mg/kg 

Asulam = <0.01 mg/kg 

Malonyl asulam = 0.07 mg/kg 

Sandt, 2008/2013 

Spinach 
Yabi 

Netherlands 
2008 

2.36 689 0.34 1 GS00 Leaves 21 
 

28 

 

35 

 

42 
 

44 

0.02 
 

<0.02 

 

<0.02 

 

<0.02 
 

<0.02 

Asulam = <0.01 mg/kg 
Malonyl asulam = 0.03 mg/kg 

Asulam = <0.01 mg/kg 

Malonyl asulam =<0.01   mg/kg 

Asulam = <0.01 mg/kg 

Malonyl asulam = <0.01  mg/kg 

Asulam = <0.01 mg/kg 
Malonyl asulam = <0.01  mg/kg 

Asulam = <0.01 mg/kg 

Malonyl asulam = <0.01  mg/kg 

Sandt, 2009 

Spinach 

Toucan 

Netherlands 

2008 

2.39 699 0.34 1 GS00 Leaves 28 

40 

0.02 

<0.02 

Asulam = <0.01 mg/kg 

Malonyl asulam = 0.02 mg/kg 

Asulam = <0.01 mg/kg 

Malonyl asulam = <0.01  mg/kg 

Sandt, 2009 
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Crop/ 

Variety 

 

Country/ 

year 

Application rate per treatment No. of 

treat- 

ments  

Growth stage 

at last 

treatment 

Portion 

analysed  

PHI 

(days) 

 

Residues 

(asulam plus 

asulam-

malonyl) 

(mg/kg) 

Comments Reference 

  kg as/ha 
seed 

Water 
(l/ha) 

kg as/hl        

Spinach  2.4   1 GS00      
Spinach 

Amazon 

UK 

2013 

2.4 256 0.94 1 GS00 Leaves 

GS41-45 (10-

50% leaf 

mass –

immature 

spinach) 

 

 

 
Leaves 

GS47-49 

(70% leaf 

mass – 

commercial 

harvest) 

42 

 

 

 

 

 

 

 

 
50 

<0.02 

 

 

 

 

 

 

 

 
<0.02 

 

Asulam = <0.01 mg/kg 

Malonyl asulam =<0.01   mg/kg 

Acetyl asulam = <0.01mg/kg 

Asulam glucosides = <0.01mg/kg 

Acetyl sulphanilamide = <0.01mg/kg 

Desamino asulam = <0.01mg/kg 

Formyl asulam = <0.01mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 

Suphanilamide = <0.01 mg/kg 
Asulam = <0.01 mg/kg 

Malonyl asulam = <0.01  mg/kg 

Acetyl asulam = <0.01mg/kg 

Asulam glucosides = <0.01mg/kg 

Acetyl sulphanilamide = <0.01mg/kg 

Desamino asulam = <0.01mg/kg 
Formyl asulam = <0.01mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 

Suphanilamide = <0.01 mg/kg 

Rainfall  = 12mm 12 hours after 

application 

Boileau, 2013a 

Spinach 

Junius 

N.France 

2013 

2.44 208 1.2 1 GS00 Leaves 

GS41-45 (10-

50% leaf 

mass –
immature 

spinach) 

 

 

 

Leaves 
GS47-49 

(70% leaf 

mass – 

commercial 

harvest) 

44 

 

 

 
 

 

 

 

 

58 

0.09 

 

 

 
 

 

 

 

 

0.07 
 

Asulam = <0.01 mg/kg 

Malonyl asulam =   mg/kg 

Acetyl asulam = <0.01mg/kg 

Asulam glucosides = <0.01mg/kg 
Acetyl sulphanilamide = <0.01mg/kg 

Desamino asulam = <0.01mg/kg 

Formyl asulam = <0.01mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 

Suphanilamide = <0.01 mg/kg 

Asulam = <0.01 mg/kg 
Malonyl asulam =  mg/kg 

Acetyl asulam = <0.01mg/kg 

Asulam glucosides = 0.13mg/kg 

Acetyl sulphanilamide = <0.01mg/kg 

Desamino asulam = <0.01mg/kg 

Formyl asulam = <0.01mg/kg 
Malonyl sulphanilamide=<0.05mg/kg 

Suphanilamide = <0.01 mg/kg 

Boileau, 2013a 
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Crop/ 

Variety 

 

Country/ 

year 

Application rate per treatment No. of 

treat- 

ments  

Growth stage 

at last 

treatment 

Portion 

analysed  

PHI 

(days) 

 

Residues 

(asulam plus 

asulam-

malonyl) 

(mg/kg) 

Comments Reference 

  kg as/ha 

seed 

Water 

(l/ha) 

kg as/hl        

Spinach  2.4   1 GS00      
Spinach 

Symphonie 

Hybride F1 

N.France 

2013 

2.28 388 0.59 1 GS00 Leaves 

GS41-45 (10-

50% leaf 

mass –

immature 

spinach) 
 

 

 

Leaves 

GS47-49 

(70% leaf 
mass – 

commercial 

harvest) 

47 

 

 

 

 

 
 

 

 

54 

0.03 

 

 

 

 

 
 

 

 

0.02 

 

Asulam = <0.01 mg/kg 

Malonyl asulam =  mg/kg 

Acetyl asulam = <0.01mg/kg 

Asulam glucosides = <0.01mg/kg 

Acetyl sulphanilamide = <0.01mg/kg 

Desamino asulam = <0.01mg/kg 
Formyl asulam = <0.01 

Malonyl sulphanilamide=<0.05mg/kg 

Suphanilamide = <0.01 mg/kg 

Asulam = <0.01 mg/kg 

Malonyl asulam =  mg/kg 

Acetyl asulam = <0.01mg/kg 
Asulam glucosides = <0.01 mg/kg 

Acetyl sulphanilamide = <0.01mg/kg 

Desamino asulam = <0.01mg/kg 

Formyl asulam = <0.01mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 

Suphanilamide = <0.01 mg/kg 

Boileau, 2013a 
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Spinach 

Beaver 

N.France 

2013 

2.36 302 0.78 1 GS00 Leaves 

GS41-45 (10-

50% leaf 

mass –

immature 

spinach) 

 

 

 
Leaves 

GS47-49 

(70% leaf 

mass – 

commercial 

harvest) 

33 

 

 

 

 

 

 

 

 
47 

<0.02 

 

 

 

 

 

 

 

 
<0.02 

 

Asulam = <0.01 mg/kg 

Malonyl asulam = <0.01  mg/kg 

Acetyl asulam = <0.01mg/kg 

Asulam glucosides = <0.01mg/kg 

Acetyl sulphanilamide = <0.01mg/kg 

Desamino asulam = <0.01mg/kg 

Formyl asulam = <0.01mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 

Suphanilamide = <0.01 mg/kg 
Asulam = <0.01 mg/kg 

Malonyl asulam = <0.01  mg/kg 

Acetyl asulam = <0.01mg/kg 

Asulam glucosides = <0.01 mg/kg 

Acetyl sulphanilamide = <0.01mg/kg 

Desamino asulam = <0.01mg/kg 

Formyl asulam = <0.01mg/kg 

Malonyl sulphanilamide=<0.05mg/kg 
Suphanilamide = <0.01 mg/kg 

Boileau, 2013a 
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Table B.7.17 Summary of residues of asulam in spinach (outdoor foliar) – Southern Europe (trials which represent critical GAP are underlined) 

 
Crop/ 

Variety 

 

Country/ 

year 

Application rate per treatment No. of 

treat- 

ments  

Growth stage 

at last 

treatment 

Portion 

analysed  

PHI 

(days) 

 

Residues 

(asulam plus 

asulam-

malonyl) 

(mg/kg) 

Comments Reference 

  kg as/ha 

seed 

Water 

(l/ha) 

kg as/hl        

Spinach  2.4   1 GS14      
Spinach 

Goya 

Spain 

2003 

2.4 200 1.2 1 GS12-13 Leaves 0 

 

28 

230 

 

0.7 

Asulam = 230 mg/kg 

Malonyl asulam = 4.5 mg/kg 

Asulam = <0.05 mg/kg 

Malonyl asulam = 0.88 mg/kg 

Bardel, 2004d 

Spinach 

Monstrueux De 
Viroflay 

S.France 

2004 

2.4 300 0.8 1 GS14 Leaves 0 

 
28 

180 

 
0.47 

Asulam = 180 mg/kg 

Malonyl asulam = 3.9 mg/kg 
Asulam = <0.05 mg/kg 

Malonyl asulam = 0.59 mg/kg 

Bardel, 2004f 

 
Note: Malonyl asulam residue is multiplied by 0.8 to convert it to parent  asulam 
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B.7.6.1 Summary of residues resulting from supervised trials 

 

B.7.6.1.1 Spinach 
 

Northern Europe (Post emergence use) 

Residues trials data were available for spinach grown in N.France, Germany, UK, 

Belgium and Netherlands.  Twelve trials support the proposed critical GAP with residues 

in Spinach up to 23 mg/kg (appropriate EUMRL = 30 mg/kg; STMR = 0.36 mg/kg). 

 

Northern Europe (Pre-emergence use) 

Residues trials data were available for spinach grown in UK, N.France and Netherlands.  

Eight trials support the proposed critical GAP with residues in Spinach up to 0.07 mg/kg 

(appropriate EUMRL = 30 mg/kg; STMR = <0.02 mg/kg). 

 

Southern Europe 

Residues trials data were available for spinach grown in Spain and S.France (treated post 

emergence).  Only two trail are available giving residues in Spinach up to 0.88 mg/kg,  

however no approval is being sort in SMS. 

  

 Residues of metabolites in trial samples 
 Residue trial samples from 2013 were also analysed for the following metabolites, as 

outlined in the EFSA conclusion. 

  

 Acetyl asulam 

 Residues in all the 2013 trials were below the limit of determination (0.01 mg/kg) at 

harvest (in immature crops were up to 0.07 mg/kg).  

 

 Asulam glucosides 

 Residues in the 2013 post emergence trials were up to 0.68 mg/kg (residues of asulam and 

malonyl asulam in the sample were 0.17 mg/kg) at harvest, with 4 out of the 5 trials 

containing residues above 0.01 mg/kg (1 out of the 3 pre-emergence 2013 trials gave a 

residues of 0.13 mg/kg at harvest).  Immature crops gave residues of up to 104 mg/kg on 

day 3, decreasing to up to 5.4 mg/kg by day 21. 

 Consideration should be given to the inclusion of asulam glucosides into the residues 

definition (monitoring method has been validated for this metabolite).  However, the 

levels seen at harvest were well below the maximum level of asulam and its metabolite 

malonyl asulam seen at harvest (12 mg/kg) and would only increase the STMR slightly to 

0.61 mg/kg. Only 5 of the 12 residue trials were analysed for asulam glucoside, however 

possibly in the 2003/4 trials where high levels of malonyl asulam were detected at harvest, 

the method employed was not capable of separating malonyl asulam from asulam 

glucosides and both give similar mass fragments of 242 (malonyl asulam) and 239 

(asulam glucosides). 
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 Acetyl sulphanilamide 

 Residues in all the 2013 trials were below the limit of determination (0.01 mg/kg) at 

harvest (in immature crops were up to 0.02 mg/kg). 

 

 Desamino asulam 

 Residues in all the 2013 trials were below the limit of determination (0.01 mg/kg) at 

harvest (in immature crops were up to 0.15 mg/kg). 

 

 Formyl asulam 

 Residues in all the 2013 trials were below the limit of determination (0.01 mg/kg) at 

harvest (in immature crops were up to 0.24 mg/kg). 

 

 Malonyl sulphanilamide 

 Residues in all the 2013 trials were below the limit of determination (0.05 mg/kg) at 

harvest. 

 
  Sulphanailamide  

 Residues in all the 2013 trials were below the limit of determination (0.01 mg/kg) at 

harvest (in immature crops were up to 8.1 mg/kg on day 0 declining quickly to up to 0.1 

mg/kg by day 3, 0.03 mg/kg on day 7 and less than 0.01 mg/kg by day 21). 

  

Asulam Dimers (Applicants case for non-submission of residues trials data) 

A spinach study not conducted to the GAP suggested that low-level unidentified 

components of the residue could be asulam ‘dimers’ of some sort or another. EFSA 

concluded that in crops grown according to GAP these ‘dimers’ might reach significant 

levels and so should be taken into account in residue trials. A new study conducted 

outdoors in support of the post-emergence spinach GAP showed conclusively that such 

compounds did not reach significant levels in the residue and that there was no evidence 

for their existence. Therefore there was no justification for any additional metabolites to 

be included in the target analytes. The list of analytes for the new residue studies 

conducted in 2013 [see section CA 6.3] was very comprehensive including parent, asulam 

glucosides and malonyl asulam, as seen to be significant in the pre- and post-emergence 

spinach studies but also desamino asulam (seen at low levels in the pre-emergence 

application study), acetyl asulam and formyl asulam as well as acetyl sulfanilamide, 

malonyl sulfanilamide (which could theoretically be formed from acetyl asulam and 

malonyl asulam) and sulfanilamide (to demonstrate that it was not a significant plant 

metabolite). All credible potential residue components were covered by the validated 

analytical method. It can be concluded that there is no justification to also analyse for 

asulam related dimer compounds. 

(Lowden and Peatman 2014) 
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B.7.7 Stability of residues prior to analysis 
 

 This study has been evaluated at EU level and the conclusions presented are consistent 

with those in the EFSA report 

 

B.7.7.1 Crops 

 
Samples of spinach were fortified at 0.5 mg/kg with asulam and its metabolite asulam-

malonyl and were stored in a freezer (at -18°C) for up to 11 months.  Samples were taken 

from storage at intervals and analysed by the method described in Section B.5.2.  

Recoveries are detailed in Table B.7.18 and show that residues of asulam are stable for up 

to 3 months in spinach and its metabolite asulam-malonyl for at least 11 months. 

(Bardel 2005 and Bardel 2004b) 

 

Table B.7.18 Stability of residues in spinach following storage at -18°C 

 

Freezer storage period 

(months) 

Recoveries (%) 

Spinach 

0 

Asulam 

Asulam-malonyl 

 

93 

99 

0.5 

Asulam 

Asulam-malonyl 

 

92 

- 

1 

Asulam 

Asulam-malonyl 

 

84 

- 

3 

Asulam 

Asulam-malonyl 

 

67 

96 

6 

Asulam 

Asulam-malonyl 

 

53 

112 

9 

Asulam 

Asulam-malonyl 

11 

Asulam 

Asulam-malonyl 

 

37 

- 

- 

105 

 

B.7.7.2 Summary 
 

Residues of asulam are stable for up to 3 months in spinach and its metabolite asulam-

malonyl for at least 11 months, when stored at -18°C. 
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B.7.8 Effects of industrial processing and/or household processing (IIA 6.5, IIIA 8.4) 
  

 These study have been evaluated at EU level and the conclusions presented are consistent 

with those in the EFSA report, with the exception of the new cold processing study 

(Boileau, 2013) 

 

B.7.8.1 Effects on the nature of the residue 

 
Studies of the stability of aqueous solutions of asulam and its metabolite were conducted 

in 2003.  Stocks of [
14

C] phenyl labelled asulam (radiochemical purity >99%) and [
14

C] 

phenyl labelled asulam-malonyl (radiochemical purity >98%) in deionised water was used 

to spike ammonium acetate/acetic acid buffer, under three test conditions: pH 4 at 90°C, 

pH 5 at 100°C and pH 6 at 120°C.  Buffers were prepared using drinking water.  The 

solutions contained 1 mg/l asulam and 4 mg/l asulam-malonyl.  The tests were of duration 

20, 60 and 20 minutes respectively, and concentrations of substance at the start and end of 

the exposure periods were measured.  The total amount of [
14

C] phenyl labelled asulam 

and [
14

C] phenyl labelled asulam-malonyl were determined by LSC, and recovery values 

were obtained by HPLC-UV and LC/MS.  For the solutions pre-treatment, recoveries were 

greater than 99%, however after treatment recoveries of asulam were 39-75% and for 

asulam-malonyl were 70-95%.  Therefore, it can be concluded that asulam and its 

metabolite asulam-malonyl degrade abiotically under conditions representative of 

industrial or domestic food processing, most notable at pH 5 and 6 (see table B.7.19), 

forming the metabolite sulphanilamide [23-62%] (or the malonyl derivative [7-27%]), 

which was also identified in the rat metabolism study. 

(Fitzmaurice 2003a and b) 

 

Table B.7.19 Levels of asulam and its metabolite after industrial or domestic food processing 

 

  Hydrolysis conditions  

 pH 4, 90ºC, 20mins 

pasteurisation 

pH 5, 100ºC, 60mins 

baking, brewing and 

boiling 

pH 6, 120ºC, 20mins 

Sterilisation 

Asulam 

Sulfanilamide 

75% 

23% 

39% 

62% 

48% 

49% 

Asulam-malonyl 

Sulfanilamide-

malonyl 

95% 

7% 

75% 

26% 

70% 

27% 
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B.7.8.2 Effects on residue levels 

 

B.7.8.2.1 Spinach 

 
Five spinach processing studies were carried out in Germany in 2003/4.  The spinach 

samples were obtained from residue trials carried out in Germany.  On analysis of the 

spinach by the method in Section B.5.2 (in the case of sulphanilamide-malonyl by a 

virtually identical LC/MS/MS method monitoring for the precursor ion m/z 259 and the 

product ion 162), residues of asulam, asulam-malonyl and sulphanilamide-malonyl in the 

spinach were 4 (only one of the five samples contained positive residues), 0.24-22 and less 

than 0.05 mg/kg respectively.  On cooking the spinach samples and analysing the 

processed samples by the method in Section B.5.2 (samples were stored frozen for up to 2 

months), residues of asulam and its metabolite asulam-malonyl had decreased by a factor 

of 0.9 and 0.8 respectively (residues of sulphanilamide-malonyl remained below the limit 

of determination [0.05 mg/kg]). 

(Hoffmann, 2004a and b) 

 

Four spinach processing studies were carried out in 2013, in France, [see Table B.7.20 and 

Table B.7.21].  The spinach samples were obtained from residue trials carried out in 

N.France.  On analysis of the spinach by method B.5.2, residues of asulam plus its 

metabolite malonyl asulam (residues definition) in the samples were 3.2 (immature 

spinach), 0.34 (mature spinach); 13 (mature spinach treated late at GS 43 instead of GS 14 

to increase residue in samples at harvest) and 0.28 (mature spinach) mg/kg; total asulam in 

the samples were 5.7 (immature spinach), 0.34 (mature spinach); 13 (mature spinach 

treated late at GS 43 instead of GS 14 to increase residue in samples at harvest) and 0.28 

(mature spinach) mg/kg .  On processing the spinach samples and analysing the processed 

samples by method B.5.2 (Spinach and processed samples were stored frozen for only 2 

days; Brine water analysed by direct injection into LC/MS/MS – See table B.7.22 for 

additional validation data;), residues of asulam/malonyl asulam [and total asulam] in the 

processed samples had decreased (canned spinach by a factor of 0.5 [0.4]; cooked spinach 

by a factor of 0.5 [0.4] and frozen spinach by a factor of 0.7 [0.7]).  Residues of 

Sulfanilamide and Malonyl sulphanilamide in mature spinach and processed spinach were 

below the limit of determination, the only exception being spinach treated at a later growth 

stage.  Desamino asulam and Asulam glucosides showed significant residues in processed 

products, with levels of desamino asulam increasing, however in both cases significant 

residues were only seen in either immature spinach or spinach treated at a later growth 

stage. 

(Boileau, 2013b) 
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Table B.7.20   Residues of asulam and its metabolites in spinach and processed products (mg/kg) 

 
 Study 1 

(Immature 

spinach) 

(mg/kg) 

Study 2 

(Mature 

spinach) 

(mg/kg) 

Study 3 

(Mature spinach 

treated at GS43)** 

(mg/kg) 

Study 4 

(Mature 

spinach) 

(mg/kg) 

Asulam 

Fresh spinach 

Canned spinach 

Brine water*  

Cooked 

Frozen 

 

0.026 

0.013 

0.087 

0.044 

0.014 

 

<0.01 

<0.01 

0.008 

<0.01 

<0.01 

 

0.8 

0.41 

1.2 

0.67 

0.78 

 

<0.01 

<0.01 

0.006 

<0.01 

<0.01 

Acetyl asulam 

Fresh spinach 

Canned spinach 

Brine water* 

Cooked 

Frozen 

 

<0.01 

<0.01 

<0.002 

<0.01 

<0.01 

 

<0.01 

<0.01 

<0.002 

<0.01 

<0.01 

 

0.16 

0.1 

0.038 

0.12 

0.14 

 

<0.01 

<0.01 

<0.002 

<0.01 

<0.01 

Asulam glucoside 

Fresh spinach 

Canned spinach 

Brine water* 

Cooked 

Frozen 

 

4.8 

0.84 

1.2 

1.1 

2.2 

 

0.092 

0.029 

0.026 

0.032 

0.071 

 

21 

5.2 

5.8 

9.6 

13 

 

0.064 

0.014 

0.011 

0.015 

0.054 

Acetyl sulfanilamide 

Fresh spinach 

Canned spinach 

Brine water* 

Cooked 

Frozen 

 

<0.01 

<0.01 

0.021 

<0.01 

<0.01 

 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

 

<0.01 

<0.01 

0.028 

<0.01 

<0.01 

 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

Desamino asulam 

Fresh spinach 

Canned spinach 

Brine water* 

Cooked 

Frozen 

 

<0.01 

0.014 

<0.002 

<0.01 

0.012 

 

<0.01 

<0.01 

<0.002 

<0.01 

<0.01 

 

0.016 

0.38 

0.004 

0.12 

0.049 

 

<0.01 

<0.01 

<0.002 

<0.01 

<0.01 

Formyl asulam 

Fresh spinach 

Canned spinach 

Brine water* 

Cooked 

Frozen 

 

0.016 

<0.01 

0.005 

<0.01 

<0.01 

 

<0.01 

<0.01 

<0.002 

<0.01 

<0.01 

 

0.11 

0.082 

0.064 

0.11 

0.11 

 

<0.01 

<0.01 

0.003 

<0.01 

<0.01 

Malonyl asulam 

Fresh spinach 

Canned spinach 

Brine water* 

Cooked 

Frozen 

 

3.2 

0.81 

1 

0.87 

1.4 

 

0.34 

0.17 

0.24 

0.21 

0.21 

 

12 

7.7 

14 

7.6 

9.8 

 

0.28 

0.15 

0.14 

0.095 

0.23 

Malonyl sulfanilamide 

Fresh spinach 

Canned spinach 

Brine water* 

Cooked 

 

<0.05 

<0.05 

<0.01 

<0.05 

 

<0.05 

<0.05 

<0.01 

<0.05 

 

0.031 

0.083 

0.084 

0.077 

 

<0.05 

<0.05 

<0.01 

<0.05 
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Frozen <0.05 <0.05 0.052 <0.05 

Sulfanilamide 

Fresh spinach 

Canned spinach 

Brine water* 

Cooked 

Frozen 

 

<0.01 

<0.01 

0.019 

<0.01 

<0.01 

 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

 

<0.01 

<0.01 

0.23 

0.021 

0.014 

 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

*From canned spinach in mg/l 

**Spinach was treated at GS43 (30% leaf mass) instead of the required GS14 in order to increase the residue in the 

spinach at harvest and more give a more accurate processing factor   

 

Table B.7.21   Transfer factors 

 
 Study 1 

(Immature 

spinach) 

(mg/kg) 

Study 2 

(Mature 

 spinach) 

(mg/kg) 

Study 3 

(Mature spinach 

treated at GS43)** 

(mg/kg) 

Study 4 

(Mature 

spinach) 

(mg/kg) 

Transfer 

factor 

Asulam/Malonyl asulam 

Fresh spinach 

Canned spinach 

Brine water* 

Cooked 

Frozen 

 

2.6 

0.66 

0.89 

0.74 

1.1 

 

0.27 

0.14 

0.2 

0.17 

0.17 

 

10 

6.6 

12 

6.8 

8.6 

 

0.22 

0.12 

0.12 

0.08 

0.18 

 

- 

0.5 

0.7 

0.5 

0.7 

Total asulam*** 

Fresh spinach 

Canned spinach 

Brine water*  

Cooked 

Frozen 

 

5.7 

1.2 

1.7 

1.5 

2.6 

 

0.33 

0.16 

0.22 

0.19 

0.22 

 

24 

11 

17 

13 

17 

 

0.26 

0.13 

0.13 

0.085 

0.22 

 

- 

0.4 

0.5 

0.4 

0.7 

*From canned spinach in mg/l 

**Spinach was treated at GS43 (30% leaf mass) instead of the required GS14 in order to increase the residue in the 

spinach at harvest and more give a more accurate processing factor   

***Total asulam = parent plus all metabolites 

 

Table B.7.22  Additional validation data for processing studies on Brine water 

 
Substrate Analyte Fortification 

level 

(mg/1) 

Recovery 

% range (mean) 

%RSD 

(n) 

Limit of 

determination 

(mg/l) 

Brine 

water 

Asulam 

Acetyl asulam 

Asulam glucosides 

Acetyl sulphanilamide 

Desamino asulam 

Formyl asulam 

Malonyl asulam 

Malonyl sulphanilamide 

Sulphanilamide 

0.002-0.14 

0.002-5 

0.01-5 

0.01-0.25 

0.002-5 

0.002-5 

0.002-10 

0.01-0.25 

0.01-0.26 

61-88 (71)* 

75-97 (84) 

100-107(103) 

73-81(77) 

65-101(83)** 

73-88(82) 

70-113(99) 

103-109(108) 

69-73(71)*** 

13(6) 

12 (5) 

3(4) 

5.6(3) 

14(6) 

7.9(6) 

4.7(6) 

4.7(3) 

-(2) 

0.002 

0.002 

0.01 

0.01 

0.002 

0.002 

0.002 

0.01 

0.01 

*Recoveries at 0.002 mg/l were 61 and 69% 

**Recovery at 0.004 mg/l was 65% 

***Recovery at 0.26 mg/l was 69% 
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B.7.8.3 Summary/assessment 
  

Processing studies were carried out on spinach and showed that residues of asulam plus its 

metabolite asulam-malonyl in the canned/cooked/frozen samples had decreased (by a 

factor of 0.5, 0.6 and 0.7 respectively). With regards to Sulfanilamide and Malonyl 

sulphanilamide, residues in mature spinach and processed spinach were below the limit of 

determination.  Studies on the nature of the residue indicate that asulam and its metabolite 

asulam-malonyl degrade abiotically under conditions representative of industrial or 

domestic food processing, most notable at pH 5 and 6 forming the metabolite 

sulphanilamide [23-62%] (or the malonyl derivative [7-27%]). 

 

B.7.9 Livestock feeding studies (IIA 6.4, IIIA 8.3 ) 
  

B.7.9.1 Cows 
 

No data were submitted or required, due to approval only being required on spinach which 

is not normally fed to cattle. 

 

B.7.9.2 Chickens 
 

No data were submitted or required, due to approval only being required on spinach, 

which is not normally fed to chickens. 

 

B.7.10 Residues in succeeding or rotational crops (IIA 6.6, IIIA 8.5) 
  

No data (US study was submitted but was deemed not to be relevant) were submitted or 

required, due to total [
14

C] residues in rotational crops at harvest being less than 0.2 mg/kg 

in the rotational crop metabolism study, with the exception of wheat straw which gave 

residues of up to 0.6 mg/kg.  However, it is unlikely that residues of asulam in the soil 

would contribute significantly to the residue in following cereal crops from the application 

of asulam to spinach for the following reasons: 

a) The study being carried out at 1.6N 

b) radiolabelled asulam being applied to bare soil instead of a crop. 

c) the low levels of parent asulam and its metabolites found in rotational crops at harvest 

(<0.05 mg/kg) 

d) the DT50 and DT90 for asulam being 3.2 and 11 days respectively and for 

sulphanilamide 28 and 94 days respectively. 

e) total [
14

C] residues at harvest in crops consumed by humans being less than 0.2 

mg/kg. 

f) the low probability of crop failure 
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B.7.11 Proposed pre-harvest intervals for envisaged uses or witholding periods, in the case 

of post harvest uses (Annex IIA 6.8, Annex IIIA 8.7) 
  

 Current Good Agricultural Practice is summarised in Volume 1 Table 1.1.  No additional 

information has been submitted.   

  

B.7.12 Community MRL’s and MRL’s in EU Member States (IIIA 12.2) 
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B.7.13 Proposed EU MRLs and justification for the acceptability of those MRL’s (IIA 6.7, 

IIIA 8.6) 
  

 Sufficient data have been submitted to propose an MRL for spinach: 

  

Commodity Existing EC 

MRL 

(mg/kg) 

Proposed 

EC MRL 

(mg/kg) 

Justification for the proposal 

Spinach 0.5 30 HR (asulam plus malonyl asulam)  = 23 mg/kg 

Rber = 3 mg/kg 

Rmax = 22 mg/kg 

OECD = 30 mg/kg 

Codex = - mg/kg 

  

 Based on the acute intakes, the proposed EU MRL for spinach would not lead to an 

exceedence of the ARfD. 

  

B.7.14 Proposed EU Import tolerances and justification for the acceptability of those 

residues 
  

 No requests have been made for EU import tolerances for asulam. 

  

B.7.15 Basis for differences, if any, in conclusions reached having regard to established or 

proposed CAC MRL’s 
  

No CAC MRLs are available for asulam. 

  

B.7.16 Estimates of potential and actual dietary exposure through diet and other means 

(IIA 6.9, IIIA 8.8) 
  

B.7.16.1 Intakes by domestic animals. 
  

Possible intake via consumption of animal products is deemed very unlikely, as only on 

very rare occasions will animals consume spinach. 
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 The IESTIs for spinach are all below (less than 70%) the ARfD of 1 mg/kg bw/day. 

 

B.7.16.2.3 Summary of estimates of potential and actual dietary exposure through diet and 

other means 
 

 Individual TMDIs and IESTIs, NEDIs and NESTIs from the consumption of spinach for 

adults, infants, toddlers, children, vegetarians and the elderly are all below the ADI and 

ARfD of 0.36 and 1 mg/kg bw/day respectively. With regards to sulphanilamide (and 

malonyl sulphanilamide), residues in processed spinach were below the limit of 

determination (0.01 and 0.05 mg/kg respectively), with the exception of spinach treated at 

a later grow stage (GS 43 – proposed treatment GS14), which gave residues of up to 0.021 

and 0.083 mg/kg respectively, even at these levels the resulting individual TMDIs and 

IESTIs, NEDIs and NESTIs would be well below (less than 1%) the ADI and ARfD of 

sulphanilamide of 0.05 and 0.3 mg/kg bw/day respectively.  

 

B.7.17 Summary 

 
The data submitted are sufficient to establish the nature and magnitude of residues in 

crops and in foodstuffs of animal origin that are likely to result from the proposed use of 

asulam on spinach.  Estimates of animal and human dietary intakes of residues indicate 

that the risk to consumers is well within acceptable limits. 

 

B.7.18 Literature search 

 

It is considered that the literature searches are acceptable in terms of databases searched 

and the search criteria applied.  On checking the references list, agree with the applicant 

assessment that the search did not reveal any references of relevance to this section.  In 

addition, the applicant submitted new studies to cover the areas of concern raised in the 

EFSA conclusion.   
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B.7.19 References relied on   

 

Active substance 
*details to be added during Peer Review 

 
Data point 

 

Author(s) Year Title 

Company name, Report No. 

Source (where different from company) 

GLP or GEP status  

Published or not 

Vertebrate 

Study Y/N 

Data 

protection 

Y/N 

Justification if data 

protection is claimed 

Owner *Previous 

evaluation 

CA 

6.1.1/01 

Bardel P. 2005 

 

Storage Stability of asulam in/on Spinach 

(Leaves) during Freezer Storage for 6 Months 

at 5.0 mg/kg fortification level 

Generated by:  Bayer CropScience AG, DEU; 

Bayer CropScience AG, DEU; 

Document No: C042938 

GLP / GEP Yes 

unpublished 

N Y Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  

CA 

6.1.1/04 

Bardel P. 2004b Storage Stability of Malonyl-asulam in/on 

Spinach (Leaves) during Freezer Storage for 11 

Months at 0.5 mg/kg Fortification Level  Code: 

AE 1388213 

Generated by:  Bayer CropScience AG, DEU; 

Bayer CropScience AG, DEU; 

Document No: C042942 

GLP / GEP Yes 

unpublished 

N Y Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  

CA 6.1/04 McEwen 

A., Sur 

R., 

Miebach 

D. 

2003a (14C)-Asulam: Metabolism in spinach 

Generated by:  BioDynamics Research Ltd., 

Northamptonshire, GBR; 

Bayer CropScience S.A., Lyon, FRA; 

Document No: C032013 

GLP / GEP Yes 

unpublished 

N Y Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  
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Data point 

 

Author(s) Year Title 

Company name, Report No. 

Source (where different from company) 

GLP or GEP status  

Published or not 

Vertebrate 

Study Y/N 

Data 

protection 

Y/N 

Justification if data 

protection is claimed 

Owner *Previous 

evaluation 

CA 

6.1.1/03 

Sur R. 2004 Metabolism of (phenyl-UL-14C) asulam in 

spinach after post-emergence application 

Generated by:  Bayer CropScience AG, DEU; 

Development-Metabolism & Environmental 

Fate 

Document No: C043598 

GLP / GEP Yes 

unpublished 

N Y Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  

CA 

6.2.1/01 
Roohi, A. 2008 [14C]-Asulam: Metabolism, Distribution and 

Expression of Residue in Spinach Following 

Pre-emergence Application 

United Phosphorus Limited Report No.: 

OU/07/013 

Battelle UK Limited, United Kingdom 

GLP, Unpublished 

N Y Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  

CA, 

6.1.2/01 
Piskorski, 

R. 

2012 [14C]-Asulam: Metabolism in Spinach 

United Phosphorus Limited Report No.: 

20110093 

Innovative Environmental Services Ltd, 

Switzerland 

GLP, Unpublished 

N Y  Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  

CA 

6.2.1/03 
Lowden, 

P. and 

Peatman, 

M. 

2014 The Non-relevance of ‘Asulam Dimers’ in 

Asulam Spinach Metabolism Studies 

Conducted to GAP 

United Phosphorus Limited Report No. 

NZ/13/017A 

Battelle UK Ltd., United Kingdom and JSC 

International Limited, United Kingdom 

Not GLP, Unpublished 

N Y Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  
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Data point 

 

Author(s) Year Title 

Company name, Report No. 

Source (where different from company) 

GLP or GEP status  

Published or not 

Vertebrate 

Study Y/N 

Data 

protection 

Y/N 

Justification if data 

protection is claimed 

Owner *Previous 

evaluation 

CA 

6.2.3/01 

 

 

1990b A metabolism study with 14C-asulam in dairy 

goats (Capra hircus) 

 

 

 

GLP / GEP Yes 

unpublished 

N Y Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  

CA 

6.2.2/01 

 

 

1990a A metabolism study with 14C-asulam in laying 

hens (Gallus gallus) 

 

 

 

 

GLP / GEP Yes 

unpublished 

N Y Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  

CA 

6.3.2/02 

Bardel P. 2004a Determination of  the residues of asulam in/on 

spinach after spraying of AE F074383 00 SL33 

A1 (400 SL) in Spain 

Generated by:  Bayer CropScience AG, DEU; 

Bayer CropScience AG, DEU; 

Document No: C042944 

GLP / GEP Yes 

unpublished 

N Y Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  

CA, 

6.3.2/03 

Bardel P. 2004d Determination of the residues of Asulam in/on 

spinach after spraying of AE F074383 00 SL33 

A1 (400 SL) in Great Britain, Belgium and 

Germany 

Generated by:  Bayer CropScience AG, DEU; 

Document No: C042946 

GLP / GEP Yes 

unpublished 

N Y Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  
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Data point 

 

Author(s) Year Title 

Company name, Report No. 

Source (where different from company) 

GLP or GEP status  

Published or not 

Vertebrate 

Study Y/N 

Data 

protection 

Y/N 

Justification if data 

protection is claimed 

Owner *Previous 

evaluation 

CA 

6.3.2/01 

Bardel P., 

Oel D. 

2004a Determination of the residues of asulam in/on 

spinach after spraying of AE F074383 00 SL33 

A1 (400 SL) in the field in Germany and the 

Netherlands 

Generated by:  Bayer CropScience AG, DEU; 

Bayer CropScience AG, DEU; 

Document No: C032852 

GLP / GEP Yes 

unpublished 

N Y Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  

CA 

6.3.2/04 

Bardel P. 2004f Determination of the residues of asulam in / on 

spinach after spraying of AE F074383 00 SL33 

A1 (400 SL) in France 

Generated by:  Bayer CropScience AG, DEU; 

Bayer CropScience AG, DEU; 

Document No: C043215 

GLP / GEP Yes 

unpublished 

N Yes Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  

CA 

6.3.1/01 
van de 

Sandt, 

H.J. 

2008 

 

 

Determination of the decline and magnitude of 

the residues of asulam and malonyl asulam 

in/on spinach after one soil application with 

Asulam 400 g/l SL to spinach in the 

Netherlands, 2008 + Amendment No. 1 

United Phosphorus Limited Report No.: R08-

16-NL-09 

Research Company for Plant Protection De 

Bredelaar BV, The Netherlands 

GLP, Unpublished 

N 

 

 

Y 

 

Y 

Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL 
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Data point 

 

Author(s) Year Title 

Company name, Report No. 

Source (where different from company) 

GLP or GEP status  

Published or not 

Vertebrate 

Study Y/N 

Data 

protection 

Y/N 

Justification if data 

protection is claimed 

Owner *Previous 

evaluation 

CA 

6.3.1/02 
van de 

Sandt, 

H.J. 

2009 Determination of the decline and magnitude of 

the residues of asulam and malonyl asulam 

in/on spinach after one soil application with 

Asulam 400 g/l SL to spinach in the 

Netherlands, 2008 

United Phosphorus Limited Report No.: R08-

16-NL-08 

Research Company for Plant Protection De 

Bredelaar BV, The Netherlands 

GLP, Unpublished 

N Y Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  

CA, 

6.3.1/03 
Boileau, 

G. 

2013a Magnitude of the residues of asulam and its 

metabolites in spinach (RAC leaves), following 

one pre-emergence application of Asulox, in 4 

harvest trials, northern Europe (northern France 

and the United Kingdom) – 2013 

United Phosphorus Limited Report No.: GBU-

13-16062 

Staphyt, France 

GLP, Unpublished 

N Y Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  

CA 

6.3.2/05 
Boileau, 

G. 

2013b Magnitude of the residues of asulam and its 

metabolites in spinach (RAC leaves and 

processed fractions), following one post-

emergence application of Asulox, in 5 trials (2 

harvest and 3 decline), northern Europe 

(northern France and the United Kingdom) – 

2013 

United Phosphorus Limited Report No.: GBU-

13-16064 

Staphyt, France 

GLP, Unpublished 

N Y Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  
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Data point 

 

Author(s) Year Title 

Company name, Report No. 

Source (where different from company) 

GLP or GEP status  

Published or not 

Vertebrate 

Study Y/N 

Data 

protection 

Y/N 

Justification if data 

protection is claimed 

Owner *Previous 

evaluation 

CA, 

6.5.1/01 

Fitzmauri

ce M.J. 

2003a [14C]-Asulam: Nature of the Potential Residue 

in the Products of Industrial Processing or 

Household Preparation 

Generated by:  Battelle AgriFood Ltd, UK; 

Fyfield Business and Research Park 

Bayer CropScience AG, DEU; Development 

Document No: C033605 

GLP / GEP Yes 

unpublished 

N Y Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  

CA 

6.5.1/02 

Fitzmauri

ce M.J. 

2003b [14C]-AE 1388213: Nature of the Potential 

Residue in the Products of Industrial 

Processing or Household Preparation. 

Generated by:  Battelle AgriFood Ltd, UK; 

Fyfield Business and Research Park 

Bayer CropScience AG, DEU; Development 

Document No: C034761 

GLP / GEP Yes 

unpublished 

N Y Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  

CA 

6.5.3/01 

Bardel P., 

Hoffmann 

M. 

2004a Determination of the residues of Asulam in/on 

spinach in processing products from spinach 

(leaves, cooking leaves, cooking water, 

washing water) after spraying of AE F074383 

00 SL33 A1 (400 SL) in Germany 

Generated by:  Bayer CropScience AG, DEU; 

Bayer CropScience AG, DEU; 

Document No: C042948 

GLP / GEP Yes 

unpublished 

N Y Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  
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Data point 

 

Author(s) Year Title 

Company name, Report No. 

Source (where different from company) 

GLP or GEP status  

Published or not 

Vertebrate 

Study Y/N 

Data 

protection 

Y/N 

Justification if data 

protection is claimed 

Owner *Previous 

evaluation 

CA 

6.5.3/02 

Bardel P., 

Hoffmann 

M. 

2004b Determination of the residues of asulam in/on 

spinach in processing products from spinach 

(leaves, cooking leaves, cooking water, 

washing water) after spraying of AE F074383 

00 SL33 A1 (400 SL) in the field in Germany 

Generated by:  Bayer CropScience AG, DEU; 

Bayer CropScience AG, DEU; 

Document No: C043216 

GLP / GEP Yes 

unpublished 

N Y Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  

CA 

6.5.3/03 
Boileau, 

G. 

2013b Magnitude of the residues of asulam and its 

metabolites in spinach (RAC leaves and 

processed fractions), following one post-

emergence application of Asulox, in 5 trials (2 

harvest and 3 decline), northern Europe 

(northern France and the United Kingdom) – 

2013 

United Phosphorus Limited Report No.: GBU-

13-16064 

Staphyt, France 

GLP, Unpublished 

⇒ CA 6.3.2/05 

N Y Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  

CA 

6.6.2/01 

Jesudason

, P.A. 

1996 A Confiined Rotational Crop Study with 14C-

Asulam Using Radishes (Raphanus sativus), 

Spinach (Spinacia oleracea), and Wheat 

(Triticum aestivum)   

Generated by:  Rhone-Poulenc; 

Rhone-Poulenc Ag Company, USA; 

Document No: R003651 

GLP / GEP Yes 

unpublished 

N Y Data protection is 

claimed in 

accordance with 

Article 59 of 

Regulation (EC) No 

1107/2009 

UPL  
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Plant Protection Product – Asulox 

 
None 
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