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5.11  FLUDIOXONIL (211) 

RESIDUE AND ANALYTICAL ASPECTS 

Fludioxonil was evaluated for the first time by the JMPR in 2004 when an acceptable daily intake (ADI) of 
0–0.4 mg/kg bw was established. An acute reference dose (ARfD) was considered unnecessary. In 2006, 
2010, 2012 and 2013 the JMPR evaluated the compound for residues and recommended a number of 
maximum residue levels. 

The definition of the residue for compliance with the MRL and for dietary risk assessmentfor plant 
commodities is parent fludioxonil.The definition of the residue for compliance with the MRL and dietary risk 
assessment for animal commodities is the sum of fludioxonil and its benzopyrrole metabolites, determined 
as 2,2-difluoro-benzo[1,3]dioxole-4-carboxylic acid and expressed as fludioxonil. The residue is fat-soluble. 

At the Forty-ninth Session of the CCPR, fludioxonil was scheduled for the evaluation of additional 
uses by the 2018 JMPR 

The current Meeting received additional analytical methods, GAP information and residue trial data 
for uses on blueberries, currants, guava, avocado, pomegranate, pineapple, bulb onion, green onion, 
mustard greens, dry pea, dry soya bean, carrot and celery. In addition, processing data for carrots and a 
new dairy cow feeding study was received. 

Methods of analysis 

The Meeting received additional information on analytical methods for fludioxonil in soya bean.  

Method POPIT MET.073.Rev11 and POPIT MET.073.Rev16 employ shaking of the sample material 
with methanol. The resulting extract is further diluted with methanol and analysed by LC-MS/MS with an 
LOQ of 0.01 mg/kg. 

The Meeting concluded that the presented methods were sufficiently validated and are suitable to 
measure fludioxonil in soya beans. 

Results of supervised residue trials on crops 

Blueberries 

Blueberries were previously evaluated by the 2004 JMPR where a maximum residue level of 2 mg/kg and a 
STMR of 0.60 mg/kg was estimated for fludioxonil based on a GAP from the USA using four foliar 
applications at a rate of 250 g ai/ha and a 0 day PHI. The residue levels from the trials considered by the 
2004 JMPR in ranked order were (n = 8): < 0.05, 0.14, 0.26, 0.52, 0.68, 0.84, 0.90 and 1.4 mg/kg. 

The 2018 Meeting considered the critical GAP for use on bush berries in Canada that allows three 
foliar applications at a rate of 244 g ai/ha with a 7 day re-treatment interval and 1 day PHI. Two new trials 
from Canada matching the GAP were submitted, resulting in residues of 0.88 and 1.7 mg/kg in the fruits.  

The Meeting agreed that the existing maximum residue level accommodates for residues of 
fludioxonil according to the Canadian GAP. 

Currants, black, red, white 

The use of fludioxonil on currants was previously evaluated by the 2004 JMPR, but as no relevant label was 
provided, no recommendations could be made.  
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The current Meeting considered, the critical GAP for use on currants in Ireland that allows three 
foliar applications at a rate of 250 g ai/ha with a 10 day interval between the 1st and 2nd applications, a 28 
day interval between the 2nd and 3rd, and a PHI of 7 days. 

Field trials with black- and red currant from Germany, already submitted for the 2004 JMPR, were 
re-evaluated and residues of fludioxonil following GAP treatment (±25%) were (n = 5): 0.26, 0.60, 0.62, 0.63 
and 1.4 mg/kg. 

The Meeting estimated a maximum residue level of 3 mg/kg and a STMR of 0.62 mg/kg for 
fludioxonil in currants, black, red, white. 

Guava 

The critical GAP for the use on guava in the USA allows for four foliar applications at a rate of 245 g ai/ha 
with a 7 day re-treatment interval and a PHI of 0 days.  

In field trials on guava from the USA, residues of fludioxonil following GAP treatment (±25%) were 
(n = 4): 0.11, 0.12, 0.13 and 0.19 mg/kg. 

The Meeting estimated a maximum residue level of 0.5 mg/kg and a STMR of 0.125 mg/kg for 
fludioxonil in guava. 

Avocado 

The use of fludioxonil on avocado as foliar treatment was previously evaluated by the 2013 JMPR where a 
maximum residue level of 0.4 mg/kg and a STMR of 0.05 mg/kg were estimated, based on trials from the 
USA. 

The current Meeting received GAP information for the use on avocado from Australia, which 
comprised one post-harvest dip/drench/flood spray application at a rate of 60 g ai/hL.  

In trials performed in Australia on avocados receiving a dip treatment, residues of fludioxonil in 
whole fruits following GAP treatment (±25%) were (n = 8): 0.25, 0.26, 0.41, 0.43, 0.47, 0.52, 0.59 and 
0.76 mg/kg. 

Corresponding residues in the flesh were: < 0.01(2) and 0.01(6) mg/kg. 

In two trials involving a flood spray treatment residues of fludioxonil found were: 0.62 and 
0.80 mg/kg. Corresponding residues in the flesh were: < 0.01(2) mg/kg. 

The Meeting noted that both treatment resulted in comparable residue levels and decided to 
combine both data sets (n = 10): 0.25, 0.26, 0.41, 0.43, 0.47, 0.52, 0.59, 0.62, 0.76 and 0.80 mg/kg. 

Corresponding combined residues in the flesh were: < 0.01(4), 0.01(6) mg/kg. 

The Meeting estimated a STMR of 0.01 mg/kg, based on the flesh, and a maximum residue level of 
1.5 mg/kg for fludioxonil in avocado. The Meeting withdrew its previous recommendation for avocado of 
0.4 mg/kg.  

Pomegranate 

Pomegranate was previously evaluated by the JMPR in 2004 and 2010, where a maximum residue level of 
2 mg/kg and a STMR of 1 mg/kg were estimated for fludioxonil based on a GAP from the USA of a single 
dip or drench application at 60 g ai/hL. 

The current Meeting considered, the critical GAP for the use on pomegranate in the USA that allows 
for two post-harvest dip/drench applications at a rate of 36 g ai/hL.  
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In trials performed in the USA, pomegranates received either 2× dip applications or 1× dip plus 1× 
drench application at 36 g ai/hL for 30 seconds each. The samples were allowed to dry between treatments. 
Residues of fludioxonil following 2× dip treatments were (n = 4) 1.3, 1.7, 1.8 and 2.0 mg/kg, while residues 
after 1× dip plus 1× drench treatment were (n = 4) 0.72, 0.88, 0.92 and 1.0 mg/kg. 

As the treatments resulted in appreciably different residues, the Meeting decided to only consider 
the double dip treatment for the estimation of maximum residue levels as it resulted in the higher residues. 

On the basis that the variability of residues from post-harvest treatment is lower the Meeting 
decided that a lower maximum residue level was sufficient. Hence, the Meeting estimated a STMR of 
1.75 mg/kg and a maximum residue level of 3 mg/kg (based on the mean + 4 SD) for fludioxonil in 
pomegranate (whole fruit). The Meeting withdraws its previous recommendation for pomegranate of 
2 mg/kg.  

Pineapple 

The use of fludioxonil on pineapple was previously evaluated by the 2013 JMPR, but no recommendations 
were made. 

The current Meeting considered, the critical GAP for the post-harvest use on pineapples in the USA 
that allows one drench treatment and one spray treatment at a rate of 60 g ai/hL.  

In trials conducted in the USA, residues of fludioxonil following GAP treatment (±25%) were (n = 4): 
1.4, 1.9, 2.1 and 2.8 mg/kg. 

The Meeting estimated a maximum residue level of 5 mg/kg (based on the mean + 4 SD) and a 
STMR of 2.0 mg/kg for fludioxonil in pineapple. 

Bulb onion 

Bulb onion was previously evaluated by the 2004 JMPR where a maximum residue level of 0.5 mg/kg and 
a STMR of 0.04 mg/kg were estimated for fludioxonil based on a GAP of the USA comprising four foliar 
applications at 245 g ai/ha and a 7-day PHI. The ranked order of residues were (n = 13): < 0.02(5), 0.04(3), 
0.05, 0.06(2), 0.07 and 0.34 mg/kg. 

For the current Meeting additional trials on onion conducted in the USA based on the same GAP 
(bulb vegetables) were provided. Residues of fludioxonil matching the GAP were (n = 3): < 0.01, 0.02 and 
0.10 mg/kg.  

The Meeting decided that its previous recommendations for a maximum residue level of 0.5 mg/kg 
and a STMR of 0.04 mg/kg also accommodated the residues found in the newly submitted data on bulb 
onion. However, the Meeting decided to withdraw its previous recommendation for a maximum residue 
level for bulb onion of 0.5 mg/kg and estimated a maximum residue level of 0.5 mg/kg for the Subgroup of 
Bulb onions.  

Green onion 

Green onion was previously evaluated by the 2004 JMPR where a maximum residue level of 5 mg/kg and a 
STMR of 0.59 mg/kg was estimated for fludioxonil based on a GAP from the USA comprising four foliar 
applications at 245 g ai/ha and a 7-days PHI. The ranked order of residues was (n = 3): 0.14, 0.59 and 
3.0 mg/kg. 

The current Meeting considered the critical GAP on green onion in the USA that allows four foliar 
applications at a rate of 245 g ai/ha with a 7 day re-treatment interval and a 7 days PHI. However, no trials 
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were provided matching this GAP. An alternative GAP from Italy was available that allows three foliar 
applications at a rate of 250 g ai/ha with a 10 day re-treatment interval and a 7-day PHI. 

In field trials with green onion from Europe matching the Italian GAP, residues of fludioxonil were 
(n = 8): 0.05, 0.10, 0.11(2), 0.17, 0.20, 0.35 and 0.47 mg/kg. 

The Meeting estimated a maximum residue level of 0.8 mg/kg and a STMR of 0.14 mg/kg for 
fludioxonil in the subgroup of green onions. 

Head cabbage 

Head cabbage was previously evaluated by the 2004 JMPR where a maximum residue level of 2 mg/kg and 
a STMR of 0.24 mg/kg were estimated for fludioxonil based on a GAP from the USA using four foliar 
applications at 250 g ai/ha and a 7 days PHI. The ranked order of residues matching the GAP was (n = 6): 
0.17(2), 0.21, 0.27, 0.50 and 1.2 mg/kg. 

The 2018 Meeting considered the critical on brassica leafy vegetables from the USA that allows 
four foliar applications at 250 g ai/ha and a 7-day PHI. Additional trials on cabbage from the USA were 
provided. Residues of fludioxonil matching the GAP were (n = 5): 0.08, 0.09, 0.21, 0.35 and 0.99 mg/kg.  

The Meeting decided that its previous recommendations of a maximum residue level of 2 mg/kg 
and a STMR of 0.24 mg/kg also accommodate for residues found in the newly submitted data on cabbage.  

Mustard greens 

Mustard greens were previously evaluated by the 2004 JMPR where a maximum residue level of 10 mg/kg 
and a STMR of 1.2 mg/kg were estimated for fludioxonil based on a GAP from the USA comprising of four 
foliar applications at 240 g ai/ha with a 7 days PHI. The ranked order of residues (combined with watercress) 
matching the GAP was (n = 9): 0.06, 0.49, 0.54, 0.76, 1.2, 4.2, 4.5, 6.6 and 7.1 mg/kg. 

The current Meeting received GAP information for use in brassica leafy vegetables from the USA, 
which allows four foliar applications at 250 g ai/ha and a 7 days PHI. One additional trial for mustard greens 
from the USA was provided. Residues of fludioxonil matching the GAP were (n = 1): 1.0 mg/kg.  

The Meeting decided that residue levels found in the newly submitted data on mustard greens 
would be accommodated by its previous recommendations of a maximum residue level of 10 mg/kg and a 
STMR of 1.2 mg/kg. However, the Meeting decided to withdraw its previous recommendation of a maximum 
residue level for mustard greens of 10 mg/kg and estimated a maximum residue level of 15 mg/kg for the 
subgroup of Brassica leafy vegetables. 

Lentils and chick-peas 

The current Meeting received GAP information on the use in lentils and chick-peas from Canada, which 
allows for three foliar applications at a rate of 244 g ai/ha with a 7-day re-treatment interval and a PHI of 7 
days. 

In dry peas, residues of fludioxonil following GAP treatment (±25%) were (n = 7): 0.018, 0.046(2), 
0.11(2), 0.13 and 0.17 mg/kg. 

The Meeting estimated a maximum residue level and STMR of 0.3 mg/kg and 0.11 mg/kg 
respectively for lentils and chick-peas, based on the data from dry peas. 

Soya beans (dry) 

Fludioxonil is registered in Brazil for use on soya beans with a GAP comprising two foliar applications at a 
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rate of 250 g ai/ha with a 7-day re-treatment interval and a PHI of 30 days. 

In soya beans, residues of fludioxonil following Brazilian GAP treatment (±25%) were (n = 8): 
< 0.01(4), 0.01, 0.02, 0.03 and 0.13 mg/kg. 

The Meeting estimated a maximum residue level of 0.2 mg/kg and a STMR of 0.01 mg/kg for 
fludioxonil in soya beans (dry). 

Carrot 

Carrot was previously evaluated by the 2004 JMPR where a maximum residue level of 0.7 mg/kg and a 
STMR of 0.2 mg/kg were estimated for fludioxonil based on a GAP from the USA, comprising of four foliar 
applications at 250 g ai/ha with a 7 days PHI. The ranked order of residues, matching GAP were (n = 7): 
0.04, 0.16, 0.18, 0.20, 0.20, 0.25, 0.42 mg/kg. 

The current Meting received new GAP information for fludioxonil from the USA which comprised 
two post-harvest dip/drench applications at a rate of 29 g ai/hL. 

In trials conducted in the USA on carrots, residues of fludioxonil matching GAP (±25%) were (n = 
2): 2.4 and 2.6 mg/kg. 

The Meeting noted that the data submitted for post-harvest treatment was insufficient for a 
recommendation. 

An alternative GAP for the use of fludioxonil on carrots was available from Germany with three 
foliar applications at a rate of 250 g ai/ha, a 7-day re-treatment interval and a PHI of 7 days.  

Residues in carrots from European trials with fludioxonil following GAP (±25%) were (n = 15): 0.04, 
0.05, 0.06(2), 0.07, 0.09, 0.18, 0.19, 0.29, 0.30, 0.40, 0.41, 0.44, 0.52 and 0.54 mg/kg. The Meeting noted 
that the RTI in the trials was 14 days, i.e, twice as long as the GAP. However, as decline studies showed 
that no significant degradation occurred, the Meeting decided that the trials approximated the German GAP.  

The Meeting estimated a STMR of 0.19 mg/kg and a maximum residue level of 1 mg/kg for 
fludioxonil in carrot. The latter replaces the previous recommendation for carrots (0.7 mg/kg). 

Celery 

Fludioxonil is registered in the USA for use on celery with four applications at a rate of 245 g ai/ha with a 
7-day re-treatment interval and a 0-day PHI. 

In celery trials from the USA, residues of fludioxonil matching following GAP (±25%) were (n = 8): 
1.8, 2.3, 3.2, 4.0, 5.1, 5.8, 5.9 and 7.8 mg/kg. 

The Meeting estimated a maximum residue level of 15 mg/kg and a STMR of 4.55 mg/kg for 
fludioxonil in celery. 

Fate of residues during processing 

The Meeting received new information on the fate of fludioxonil residues following the processing of 
carrots. 

Estimated processing factors for the commodities considered at this Meeting are summarised 
below. 

Raw commodity Processed commodity Individual processing factors 
Mean or best 
estimate 
processing factor 

STMR-P = 
STMRRAC × PF 
(mg/kg) 
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Carrot 

Carrots (canned) 0.10, 0.13, 013, 0.19 0.14 0.027 

Juice (pasteurised) 0.16, 0.16, 0.14, 0.27 0.18 0.034 

Carrots (cooked) 0.09, 0.12, 0.12, 0.15 0.12 0.023 

 

Residues in animal commodities 

Farm animal feeding studies 

The Meeting received one new feeding study involving the dosing of lactating cows with fludioxonil. The 
study was conducted at treatment rates of 20 and 100 ppm for 28 days. Residues were determined as the 
total residue of fludioxonil. 

In milk, residues in the 20 ppm group were up to 0.067 mg/kg (mean 0.030 mg/kg) and in the 
100 ppm group up to 0.26 mg/kg (mean 0.15 mg/kg).  

In muscle residue were < 0.01 mg/kg at the 20 ppm level and up to 0.012 mg/kg (mean: 
0.011 mg/kg) at the 100 ppm level.  

In liver at the 20 and 100 ppm feeding levels, residues were up to 0.079 mg/kg (mean 0.055 mg/kg) 
and 0.35 mg/kg (mean: 0.29 mg/kg), respectively.  

In kidney at the 20 and 100 ppm feeding levels, residues were up to 0.082 mg/kg (mean 
0.062 mg/kg) and 0.29 mg/kg (mean: 0.27 mg/kg), respectively.  

In fat at the 20 and 100 ppm feeding levels, residues were up to 0.011 mg/kg (mean 0.01 mg/kg) 
and 0.033 mg/kg (mean: 0.032 mg/kg), respectively. 

Estimated maximum and mean dietary burdens of farm animals 

Dietary burdens were calculated for beef cattle, dairy cattle, broilers and laying poultry based on feed items 
evaluated by the JMPR. The dietary burdens, estimated using the OECD diets listed in Appendix IX of the 
2016 edition of the FAO manual, are presented in Annex 6 and summarised below. 

Previous evaluations included the following potential feed items: rape greens, potato culls, cereal 
grain, dry beans, apple pomace, rape seed meal, sweet corn cannery waste, cotton meal and tomato 
pomace. Feed items from this evaluation were additionally cabbage, kale, carrot, dry pea and soya bean. 

 Livestock dietary burden, Fludioxonil, ppm of dry matter diet 

 US-Canada  EU  Australia  Japan  

 max. Mean max. mean max. Mean max. Mean 

Beef cattle 5.2 3.1 15 5.3 6.3 5.6 0.023 0.023 

Dairy cattle 2.3 1.6 15 4.6 23a 6.4b 0.023 0.023 

Poultry – broiler 0.029 0.029 1.5 0.78 0.042 0.042 0.023 0.023 

Poultry – layer 0.029 0.029 1.9c 0.86d 0.042 0.042 0.023 0.023 
a Highest maximum beef or dairy cattle burden suitable for maximum reside level estimates for mammalian tissues and milk 
b Highest mean beef or dairy cattle burden suitable for STMR estimates for mammalian tissues and milk 
c Highest maximum broiler or laying hen burden suitable for maximum reside level estimates for poultry products and eggs 
d Highest mean broiler or laying hen burden suitable for STMR estimates for poultry products and eggs 
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For beef and dairy cattle, a maximum and mean dietary burden of 23 ppm and 6.4 ppm were 
estimated, respectively.  

For maximum residue level estimation, residues were calculated by interpolating between the 20 
and 100 ppm dosing levels in the lactating cow feeding study using the maximum dietary burden of 23 ppm.  

Maximum residue 
level beef or dairy 
cattle  

Feed level 
(ppm) for milk 
residues  

Total residue in 
milk (mg/kg) 

Feed level (ppm) 
for tissue 
residues  

Total residue of fludioxonil (mg/kg)  
Liver Kidney  Muscle Fat  

Feeding study 20 0.030  20  0.079 0.082 < 0.01  0.011  
100 0.15 100 0.35 0.29 0.012 0.033 

Dietary burden 
and highest 
residue 

23 0.035 23 0.089 0.090 0.010  0.012 

 

For the estimation of STMRs the mean dietary burden of 6.4 ppm was used. Although in the 
previously evaluated feeding study, performed at 5.5 ppm (JMPR 2004) residues were consistently <LOQ (< 
0.05 mg/kg), the Meeting decided to extrapolate from the 20 ppm feeding level of the new study, since 
residues were found.  

STMR beef or 
dairy cattle  

Feed level (ppm) 
for milk residues  

Total residue in 
milk (mg/kg) 

Feed level (ppm) 
for tissue 
residues  

Total residue of fludioxonil (mg/kg)  
Liver Kidney  Muscle Fat  

Feeding study 20 0.026  20 0.055 0.062 < 0.01  0.01 
Dietary burden 
and mean 
residue 

6.4 0.008  6.4 0.018 0.020 < 0.01  0.003 

 

Animal commodity maximum residue levels  

The Meeting recommended a maximum residue level for milks at 0.04 mg/kg, edible offal (mammalian) at 
0.1 mg/kg, mammalian muscle (fat) at 0.02 mg/kg and mammalian fats at 0.02 mg/kg, withdrawing the 
previous recommendations of 0.05(*) mg/kg for edible offal (mammalian), 0.01 mg/kg for milks and 
0.01 mg/kg for meat.  

The Meeting estimated STMR values of 0.008 mg/kg in milks, 0.01 mg/kg in muscle, 0.003 mg/kg 
in fat and 0.020 mg/kg in edible offal (mammalian).  

For poultry a maximum and mean dietary burden of 1.9 ppm and 0.86 ppm were estimated, 
respectively. A feeding study performed with poultry at dosing levels of 1.54, 4.64 and 15.4 ppm was 
evaluated by the 2013 JMPR. In the relevant dosing group of 1.54 ppm liver samples showed residues of 
fludioxonil at up to 0.08 mg/kg (mean: 0.05 mg/kg). Other tissues from animals in the 1.54 ppm dose group 
were not analysed since samples were <LOQ at the higher feeding levels.  

For maximum residue level estimation, residues were calculated by interpolating between the 1.54 
and 4.64 ppm dosing levels using the maximum dietary burden of 1.9 ppm.  

Maximum residue level 
broiler or layer poultry  

Feed level (ppm) for 
egg residues  

Total residue in 
egg (mg/kg) 

Feed level (ppm) 
for tissue 
residues  

Total residue of fludioxonil 
(mg/kg)  
Liver Muscle Fat  

Feeding study 1.54 < 0.01 1.54 0.080 < 0.01  < 0.01  
4.64 0.013 4.64 0.21 < 0.01  < 0.01  

Dietary burden and 
highest residue 

1.9 0.011 1.9 0.095 < 0.01  < 0.01  
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For the estimation of STMR values for eggs and poultry tissues, the mean dietary burden of 
0.86 mg/kg was used and residues estimated by extrapolating from the 1.54 ppm feeding level of the 
previously submitted poultry feeding study (JMPR, 2013).  

STMR broiler or layer 
poultry 

Feed level (ppm) for 
egg residues  

Total residue in 
egg (mg/kg) 

Feed level (ppm) 
for tissue 
residues  

Total residue of fludioxonil 
(mg/kg)  
Liver Muscle Fat  

Feeding study 1.54 < 0.01 1.54 0.050 < 0.01  < 0.01  
Dietary burden and mean 
residue 

0.86 < 0.01 0.86 0.028  < 0.01  < 0.01  

 

The Meeting recommended a maximum residue level of 0.02 mg/kg for eggs and 0.1 mg/kg for 
poultry edible offal, withdrawing the previous recommendation of 0.01(*) mg/kg for eggs and 0.05 mg/kg 
for poultry edible offal. The Meeting also recommended a maximum residue level of 0.01(*) mg/kg for 
poultry fat and confirmed its previous recommendations of 0.01(*) mg/kg for poultry meat. 

The Meeting estimated a STMR value of 0.028 mg/kg in poultry edible offal and 0.01 mg/kg for 
eggs and confirmed the previously estimated STMR values of 0 mg/kg for poultry meat and fat. 

RECOMMENDATIONS  

On the basis of the data from supervised trials the Meeting concluded that the residue levels listed in Annex 
1 are suitable for establishing maximum residue limits and for IEDI assessment. 

Definition of the residue for compliance with the MRL and for dietary risk assessment for plant 
commodities: fludioxonil. 

Definition of the residue for compliance with the MRL and for dietary risk assessment for animal 
commodities: sum of fludioxonil and its benzopyrrole metabolites, determined as 2,2-difluoro-
benzo[1,3]dioxole-4-carboxylic acid and expressed as fludioxonil. 

The residue is fat-soluble. 

 

DIETARY RISK ASSESSMENT 

Long-term dietary exposure 

The ADI for fludioxonil is 0–0.4 mg/kg bw. The International Estimated Daily Intakes (IEDIs) for fludioxonil 
were estimated for the 17 GEMS/Food Consumption Cluster Diets using the STMR or STMR-P values 
estimated by the JMPR. The results are shown in Annex 3 of the 2018 JMPR Report. The IEDIs ranged from 
1–6% of the maximum ADI.  

The Meeting concluded that long-term dietary exposure to residues of fludioxonil from uses 
considered by the JMPR is unlikely to present a public health concern. 

Acute dietary exposure 

The 2004 JMPR decided that an ARfD for fludioxonil was unnecessary. The current Meeting therefore 
concluded that the acute dietary exposure to residues of fludioxonil from the uses considered is unlikely to 
present a public health concern.  
 

 


