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Introduction
This document presents the rationale behind the list of processing factors, a summary of which can be found in the file ‘20170524_Overview processing factors.xlsx’ on this site. 

An overview of the processing factors is listed in a separate Excel spreadsheet and represents the situation of May 24, 2017, based on information on Pesticide Web, the EFSA website and the JMPR website. New EFSA reviews are available for New EFSA reports for abamectin, acetamiprid, acrinathrin, bifenthrin, bitertanol, carbaryl, carbosulfan & benfuracarb, chlorpyrifos, chlorpyrifos-methyl, cyfluthrins and cyhalothrins. Compared to the previous version of 30 November 2015, commodity specific processing factors have changed for abamectin, acetamiprid, azocyclotin&cyhexatin, chlorothalonil, chlorpyrifos, chlorpyrifos-methyl, cyhalothrins. Any text changes are indicated in turquoise. 

The list includes processing factors for: abamectin, acetamiprid, azocyclotin & cyhexatin, bifenthrin, bitertanol, captan, carbendazim&benomyl&thiophanate-methyl, carbofuran & carbosulfan & benfuracarb & furathiocarb, chlorothalonil, chlorpropham, chlorpyrifos, chlorpyrifos-methyl, cyfluthrins, cyhalothrins, cypermethrins, cyromazine, deltamethrin, dicloran, difenoconazole, dimethoate&omethoate, dinocap&meptyldinocap, dithianon, dithiocarbamates (as CS2), dodine, ethephon, fenamiphos, fenarimol, fenbutatin oxide, fenpropimorph, fenpyroximate, fenthion, flonicamid, fluazifop-P(-butyl), folpet, formetanate, guazatine, imazalil, imidacloprid, indoxacarb, methiocarb, methomyl&thiodicarb, methoxyfenozide, oxamyl, phosalone, phosmet, pirimicarb, prochloraz, procymidone&vinclozolin, propamocarb, pymetrozine, pyraclostrobin, pyridaben, spinetoram, spiroxamine, tebuconazole, tebufenpyrad, terbufos, thiacloprid, thiamethoxam&clothianidin, tolylfluanid, triadimefon&triadimenol, trichlorfon and triflumizole. 
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Abamectin aka avermectin (abamectine)
The current EU residue definition for dietary risk assessment in plant commodities is sum of avermectin B1a, avermectin B1b and delta-8,9 isomer of avermectin B1a, expressed as avermectin B1a (EFSA 2016). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Abamectin has been evaluated by EFSA 2016, EFSA 2015, EFSA 2014, EFSA 2010 and EFSA 2008. Processing factors are not listed by EFSA 2016, EFSA 2015, EFSA 2010. EFSA 2008 mentions processing studies on tomatoes (washed tomatoes, peeled tomatoes, tomato juice, tomato pomace) but did not derive processing factors for these commodities. EFSA 2014 lists the same processing studies, but only processing factors on washed tomatoes, peeled tomatoes, tomato pomace and dried tomato peels were listed. These processing factors are not relevant for dietary risk assessment.

Abamectin (177) has been evaluated by JMPR in 1992 (T,R), 1994 (T,R), 1995 (T), 1997 (T,R), 2000 (R) and 2015 (T,R), where T = WHO toxicology evaluation and R = FAO residue evaluation. Abamectin was scheduled at the 46th Session of CCPR for periodic review by the 2015 JMPR. Therefore, JMPR data from before 2015 are superseded by data from 2015. 

JMPR 2015 lists processing factors based on the residue definition "avermectin B1a ". Some analytical methods cannot distinguish between avermectin B1a and 8,9-Z-avermectin B1a and residues might be the sum of both isomers. Although the JMPR 2015 residue definition differs from the EFSA residue definition for dietary risk assessment (sum of avermectin B1a, avermectin B1b and delta-8,9 isomer of avermectin B1a), processing factors can be taken from JMPR 2015, since the avermectin B1b and the 8,9-Z isomer of avermectin B1a do not contribute much to the total residue (each <LOQ and each expected to be far less than 10% of total residue). 

Processing factors for abamectin related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	plums, dried
(prunes)
	0.8
	avermectin B1a
	J2015,
appraisal,
n=1
	apricot dried, cherry dried, peach dried
	-

	grapes, dried
	2.8
	avermectin B1a
	J2015,
appraisal,
n=3, median
	strawberries dried, blueberries dried, cranberries dried, currants dried
	-

	grapes, juice
	1.4
	avermectin B1a
	J2015,
appraisal,
n=3, best estimate
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice;
apricot juice, cherry juice, peach/nectarine juice, plum juice
	-

	papaya peeled = raw edible portion
	0.25
	avermectin B1a
	J2015
appraisal,
HREP/HRRAC
=0.002/0.008
	-
	-

	melon peeled
= raw edible portion
	0.4
	avermectin B1a
	J2015
appraisal,
HREP/HRRAC
=0.002/0.005
	pumpkins raw without peel, watermelons raw without peel
	melon canned, melon sec processing, pumpkin cooked/boiled

	cottonseed, refined oil
	0.028
	avermectin B1a
	J 2015
appraisal,
n=2, best estimate
	linseed oil, peanut oil, poppy seed oil, sesame seed oil, sunflower seed oil, rape seed oil, soya bean oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
	-



------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198390][bookmark: _Toc483389457]Acetamiprid
The current EU residue definition for dietary risk assessment in plant commodities is acetamiprid (EFSA 2016b). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Acetamiprid has been evaluated by EFSA 2016b, EFSA 2016a, EFSA 2015, EFSA 2014, EFSA 2013b, EFSA 2012, EFSA 2011b, EFSA 2011a, EFSA 2010c, EFSA 2010b, EFSA 2010a, EFSA 2009b and EFSA 2009a. Processing factors were not listed by EFSA 2016b, EFSA 2015, EFSA 2013b, EFSA 2012, EFSA 2011a, EFSA 2010b, EFSA 2010a, EFSA 2009b and EFSA 2009a. 

EFSA 2014, EFSA 2011b and EFSA 2010c contained processing factors based on the residue definition "acetamiprid". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, these processing factors can be used. EFSA 2016 a lists processing studies for olives and gherkins. Processing factors were derived but are not proposed for the inclusion in Annex VI of Regulation (EC) No 396/2005 as no details of processing conditions were provided. EFSA 2011b contained processing factors for citrus, apple and cotton seed, but indicated that no robust processing factors for enforcement and risk assessment could be derived as they were not sufficiently supported by studies; a minimum of 3 processing studies is normally required. Studies should be considered indicative. EFSA 2010c contained the same studies, but with a different outcome for peeled citrusfruits (0.205 vs 0.03). It is not clear whether this is a mistake. For this evaluation it is assumed that EFSA 2011b supersedes the EFSA 2010c processing factors. 

Acetamiprid (246) has been evaluated by JMPR in 2011 (T, R), 2012 (R) and 2015 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. JMPR 2015 and 2012 did not contain processing factors.

JMPR 2011 lists processing studies for oranges, apples, plums, grapes, tomatoes and cotton seed. JMPR 2011 contained processing factors based on the residue definition "acetamiprid". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, these processing factors can be used. EFSA also lists processing factors for citrusfruit, apples and cottonseed. When deviating, the data from EFSA supersede the data from JMPR (i.e. for peeled citrusfruit and apple juice). 

Processing factors for acetamiprid
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	citrusfruit, peeled = raw edible portion
	0.03 a
	acetamiprid
	EFSA 2011b, n=2, median
	grapefruit raw, orange raw, lime raw, lemon raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	citrusfruit juice
	<0.13
	acetamiprid
	EFSA 2011b, n=1
	grapefruit juice, orange juice, lemon juice, lime juice, mandarin juice
	

	orange oil
	<0.16
	acetamiprid
	J 2011 appraisal, n=1
	grapefruit oil, lemon oil, lime oil
	

	apple juice
	0.80
	acetamiprid
	EFSA 2011b, n=2
	pear juice
	

	apple sauce/puree
	0.73
	acetamiprid
	EFSA 2011b, n=1
	pear sauce/puree
	

	plums dried = prunes
	2.96
	acetamiprid
	J 2011 appraisal, n=2 
	apricot dried, cherry dried, peach/nectarine dried
	

	grape juice
	1.5
	acetamiprid
	J 2011 appraisal,
n=1
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice, apricot juice, cherry juice, peach/nectarine juice, plum juice
	

	grapes dried = raisins
	0.93
	acetamiprid
	J 2011 appraisal,
n=1
	strawberries dried, blueberries dried, cranberries dried, currants dried 
	

	olives, canned 
	0.15
	acetamiprid
	EFSA 2016a;
table 5;
n=4, medain
	-
	-

	banana pulp (i.e. banana raw edible portion)
	0.49
	acetamiprid
	EFSA 2014, n=8
	-
	banana sauce/puree, banana fried, banana canned babyfood, banana sec processing

	tomato sauce/puree (i.e. single strength)
	1.4
	acetamiprid
	J 2011 appraisal,
n=3, mean
	-
	tomato cooked/boiled

	tomato paste (i.e. concentrated puree)
	3.1
	acetamiprid
	J 2011 appraisal, n=3, mean
	-
	-

	gherkins, canned
	0.37
	acetamiprid
	EFSA 2016a;
table 5;
n=4
	courgettes canned, courgettes canned babyfood -
	-

	cotton seed, refined oil
	<0.04
	acetamiprid
	EFSA 2011b, n=1
	linseed oil, peanut oil, poppy seed oil, sesame seed oil, rapeseed oil, soya bean oil, sunflower oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
	

	olives, raw oil
	0.13
	acetamiprid
	EFSA 2016a;
table 5;
n=4
	-
	palm nut oil, palmfruit oil, kapok oil


a 	Using the same studies EFSA 2010c indicates a processing factor of 0.205 for peeled oranges (n=2). It is not clear whether EFSA 2011b has made a mistake, but it is assumed in the present evaluation that EFSA 2011b supersedes EFSA 2010c. 

------------------------------------------------------------------------------------------------------------
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The current JMPR residue definition for dietary risk assessment in plant commodities is cyhexatin (JMPR 2005). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Azocyclotin & cyhexatin have not been assessed by EFSA. 

Azocyclotin & cyhexatin have been evaluated by JMPR in 2005 (T, R), where T = WHO toxicology evaluation and R = FAO residue evaluation.

JMPR 2005 lists processing studies for oranges, apples, grapes and hops. JMPR 2005 contained processing factors based on the residue definition "cyhexatin". Since this residue definition corresponds with the current JMPR residue definition for dietary risk assessment, these processing factors can be used. Also processing factors derived from the sum of azocyclotin & cyhexatin can be used, since azocyclotin is converted into cyhexatin within minutes. 

Processing factors for azocyclotin & cyhexatin
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	citrusfruit, peeled = raw edible portion
	0.7 a
	cyhexatin
	JMPR 2005; 
appraisal
n=19; mean
	grapefruit raw, orange raw, lime raw, lemon raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	citrusfruit peels
	0.3
	cyhexatin
	JMPR 2005;
appraisal;
n=19; mean
	grapefruit peel, orange peel, lime peel; lemon peel, mandarin peel
	-

	orange juice
(fresh or pasteurized)
	0.04
	cyhexatin
	JMPR 2005;
appraisal;
n=19; mean
	grapefruit juice, orange juice, lemon juice, lime juice, mandarin juice
	-

	orange peel oil
	102
	cyhexatin
	JMPR 2005;
appraisal;
n=19; mean
	grapefruit oil, lemon oil, lime oil
	-

	apple juice
	0.08
	cyhexatin
	JMPR 2005;
appraisal;
n=23; mean
	pear juice
	-

	grape juice
(fresh)
	0.8
	cyhexatin
	JMPR 2005;
appraisal;
n=28; mean
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice, apricot juice, cherry juice, peach/nectarine juice, plum juice
	-

	grape wine
	0.7
	cyhexatin
	JMPR 2005;
appraisal;
n=28; mean
	-
	-

	grapes dried = raisins
	0.9
	cyhexatin
	JMPR 2005;
appraisal;
n=28; mean
	strawberries dried, blueberries dried, cranberries dried, currants dried;
apricot dried, cherry dried, peach/nectarine dried; plum dried
	-

	hops beer
	0.00074
	cyhexatin
	JMPR 2005;
evaluation;
n=3; median
	-
	



------------------------------------------------------------------------------------------------------------
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The current EU residue definition for dietary risk assessment in plant commodities is bifenthrin, sum of isomers (EFSA 2015b). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Bifenthrin has been evaluated by EFSA 2015b, EFSA 2011a, EFSA 2008. No processing factors are listed in EFSA 2015b, EFSA 2011a and EFSA 2008. 

Bifenthrin (178) was evaluated for toxicology by the 2009 JMPR within the periodic review programme of the CCPR. Since then, bifenthrin (178) has been evaluated by JMPR in 2010 (R) and 2015 (R), where R = FAO residue evaluation. JMPR 2015 does not list processing factors. 

JMPR 2010 lists processing factors based on the residue definition “bifenthrin, sum of isomers”. Since this residue definition corresponds with the current EU residue definition for dietary risk assessment in plant commodities, processing factors can be taken from JMPR 2010. Since processing factors for cottonseed oil and rapeseed oil differ significantly, processing factors cannot be extrapolated to other oilseed oils. 

Processing factors for bifenthrin related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	banana pulp =
raw edible portion
	<0.135
	bifenthrin + isomers
	J 2010, appraisal, 
HREP/HRRAC = <0.01/0.074
	-
	banana sauce/puree, banana fried, banana canned babyfood, banana sec processing

	mango pulp = 
raw edible portion
	<0.044
	bifenthrin + isomers
	J 2010, appraisal,
HREP/HRRAC = <0.01/0.23
	-
	-

	papaya pulp = 
raw edible portion
	<0.033
	bifenthrin + isomers
	J 2010, appraisal,
HREP/HRRAC = <0.01/0.30
	-
	-

	chili peppers, dried
	10
	bifenthrin + isomers
	J 2010, appraisal,
default dehydration factor
	-
	-

	tomato sauce/puree (i.e. single strength)
	<0.67
	bifenthrin + isomers
	J 2010, appraisal, 
n=2, mean
	-
	tomato cooked/boiled

	tomato paste (i.e. concentrated puree)
	<0.67
	bifenthrin + isomers
	J 2010,
appraisal,
n=2, mean
	-
	-

	cabbage without wrapper leaves = raw edible portion
	0.061
	bifenthrin + isomers
	J 2010, appraisal,
HREP/HRRAC = 0.19/3.1
	-
	cabbage cooked/boiled, cabbage canned, cabbage frozen, cabbage canned babyfood

	cotton seed refined oil
	0.1
	bifenthrin + isomers
	J 2010, appraisal,
n=2, highest
	-
	-

	rape seed refined oil
	1.6
	bifenthrin + isomers
	J 2010, appraisal,
n=1
	-
	-

	maize flour
	1.1
	bifenthrin + isomers
	J 2010, appraisal, 
n=1
	-
	-

	maize refined oil
	2.3
	bifenthrin + isomers
	J 2010, appraisal, 
n=2, highest
	-
	-

	maize germ
	0.52
	bifenthrin + isomers
	J 2010, appraisal, 
n=2, highest
	-
	-

	maize starch
	<0.15
	bifenthrin + isomers
	J 2010, appraisal, 
n=1
	-
	-

	wheat bran
	3.15
	bifenthrin + isomers
	J 2010, appraisal, 
n=22, median
	oats bran, rye bran
	-

	wheat wholemeal flour
= wheat wholemeal
	0.765
	bifenthrin + isomers
	J 2010, appraisal, 
n=30, median
	rye wholemeal flour
	-

	wheat wholemeal bread
	0.75
	bifenthrin + isomers
	J 2010, appraisal, 
n=22, median
	barley wholemeal bread, oats wholemeal bread, rye wholemeal bread
	-

	wheat white flour = wheat flour
	0.31
	bifenthrin + isomers
	J 2010, appraisal, 
n=22, median
	barley flour, oats flour, rye flour
	-

	wheat white bread
	0.245
	bifenthrin + isomers
	J 2010, appraisal, 
n=22, median
	-
	-

	wheat germ
	1.8
	bifenthrin + isomers
	J 2010, appraisal, 
n=8, median
	-
	-

	tea, water extract =
tea infusion
	0.003
	bifenthrin + isomers
	J 2010, appraisal,
n=22, median
	camomille flowers infusion, hybiscus flowers infusion, rose petals infusion, jasmin flowers infusion, lime infusion, strawberries leaf infusion, rooibos leaf infusion, mate infusion, valerian root infusion, ginseng root infusion, other herbal infusions
	-

	hops, beer
	<0.006
	bifenthrin + isomers
	J 2010, appraisal,
n=2, rounded
	-
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The current EU residue definition for dietary risk assessment in plant commodities is bitertanol (EFSA 2012). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Bitertanol has been evaluated by EFSA 2016, EFSA 2012, EFSA 2010 and EFSA 2009. No processing data were listed in EFSA 2016 and EFSA 2009. 

EFSA 2012 and EFSA 2010 lists processing factors based on the residue definition "bitertanol". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. EFSA 2012 processing factors precede those from EFSA 2010. 

Bitertanol was evaluated for residues by the 1999 JMPR within the CCPR Periodic Review
Programme. Since then, bitertanol (144) has been evaluated by JMPR in 1999 (R), 2002 (R), where R = FAO residue evaluation. JMPR 2002 did not contain processing factors. 

JMPR 1999 lists processing factors based on the residue definition "bitertanol". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment in plant commodities, processing factors can be taken from JMPR 1999. EFSA 2012 processing factors on banana, apple, tomato, cherry and plum commodities precede those from JMPR 1999. 

Processing factors for bitertanol
	Commodity
	PF 
	Residue
definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	apple juice
	0.1
	bitertanol
	EFSA 2012, table 3-3,
n=1
	pear juice
	

	apple sauce (household)
	0.0615a
	bitertanol
	J 1999,
appraisal, n=4, median
	pear sauce/puree
	

	cherry without stone = raw edible portion
	1.14 b
	bitertanol
	J 1999, appraisal,
fruit pulp is 87.6% of whole fruit weight
	-
	

	cherry juice
	0.17
	bitertanol
	EFSA 2012,
table 3-3
n=3, median
	apricot juice, peach juice, plum juice, table grape juice, strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice
	

	cherry preserve = 
cherry canned
	0.59
	bitertanol
	EFSA 2012,
table 3-3,
n=3, median
	apricot canned, apricot canned babyfood, peach canned, peach canned babyfood, plum canned, plum canned babyfood,  table grapes canned, table grapes canned babyfood, strawberries canned, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood
	

	cherry jam
	0.45
	bitertanol
	EFSA 2012, table 3-3,
n=2, mean
	-
	

	peach&nectarine without stone = raw edible portion
	1.04
	bitertanol
	J 1999, appraisal, 
HREP/HRRAC = 0.74/0.71
	-
	

	plum without stone = raw edible portion
	1.06 b
	bitertanol
	J 1999, appraisal,
fruit pulp is 94.0% of whole fruit weight
	-
	

	plum sauce
	1
	bitertanol
	J 1999, table 49, n=1
	apricot sauce/puree, strawberries sauce/puree, raspberries sauce/puree, blueberries sauce/puree, cranberries sauce/puree, currants sauce/puree
	

	plum jam
	0.605
	bitertanol
	EFSA 2012,
table 3-3-,
n=2, mean
	apricot jam, peach jam, strawberries jam, blackberries jam, raspberries jam, blueberries jam, cranberries jam, currants jam, rose hips jam, elderberries jam
	

	banana pulp = raw edible portion
	0.47
	bitertanol
	EFSA 2012, table 3-3, 
n=6, median
	-
	banana sauce/puree, banana fried, banana canned babyfood, banana sec processing

	tomato juice
	0.135
	bitertanol
	EFSA 2012, table 3-3, n=1
	sweet pepper juice
	

	tomato preserve (= tomato canned)
	0.365
	bitertanol
	EFSA 2012, table 3-3, n=1
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	

	tomato paste (i.e. concentrated puree)
	2.1
	bitertanol
	EFSA 2012,
table 3-3, n=1
	
	


a Calculated by RIVM based on the values given in the appraisal for apple sauce and raw apples
b Calculated by RIVM from weight fractions of fruit without stone

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198454][bookmark: _Toc483389461][bookmark: _GoBack]Captan
The current EU residue definition for dietary risk assessment in plant commodities is sum of captan and tetrahydrophthalimide (THPI), expressed as captan (EFSA 2014). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Captan has been evaluated by EFSA 2014, EFSA 2013, EFSA 2011b, EFSA 2011a and EFSA 2009. Processing factors are not listed in EFSA 2011b.

EFSA 2014, EFSA 2013, EFSA 2011a and EFSA 2009 list processing factors based on the residue definition "captan + THPI". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. Processing factors listed in EFSA 2014, precede those of JMPR or earlier EFSA reviews. 

Captan (007) has been re-evaluated within the periodic review programme of the 2000 JMPR. Since then, captan has been evaluated by JMPR in 2000 (R), 2004 (T), 2007 (T), where T = WHO toxicology evaluation and R = FAO residue evaluation. 

JMPR 2000 (captan) lists processing factors based on the residue definition "captan". Since this residue definition does not correspond with the current EU residue definition for dietary risk assessment, these processing factors cannot be used. Since JMPR 2000 lists also data for THPI, processing factors according to the residue definition "captan + THPI" can be deduced from the raw data present in the JMPR evaluation report. In order to get the sum of captan + THPI (expressed as captan), the residues for THPI have to be multiplied by a molecular weight factor of 1.988 (MW captan = 300.59, MW THPI =151.2, MW factor = 300.59/151.2 = 1.988). JMPR 2000 lists processing factors for lemon, orange, grapefruit, apple, cherries, plums, grapes, strawberries, tomatoes, melons, cucumbers, courgettes. Processing factors for apple juice, apple sauce/puree, tomato juice and tomato sauce/puree are superseded by the EFSA data. 

Processing factors for captan
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	grapefruit peeled = raw edible portion
	0.0094a 
	captan + THPI, 
expressed as captan 
	J 2000, table 42,
n=2, median
	-
	grapefruit canned, grapefruit sec processing

	grapefruit juice
	0.0094a 
	captan + THPI, 
expressed as captan 
	J 2000, table 42,
n=2, median
	-
	-

	grapefruit oil
	0.32a
	captan + THPI, 
expressed as captan 
	J 2000, table 42, 
n=2, median
	lemon oil, lime oil
	-

	orange peeled = raw edible portion
	0.014a 
	captan + THPI, 
expressed as captan 
	J 2000, table 42,
n=4, median
	-
	orange canned babyfood, orange sec processing

	orange juice
	0.010a 
	captan + THPI, 
expressed as captan 
	J 2000, table 42,
n=4, median
	-
	-

	orange oil
	0.046a 
	captan + THPI, 
expressed as captan 
	J 2000, table 42,
n=4, median
	-
	-

	lemon peeled = raw edible portion
	0.031a 
	captan + THPI, 
expressed as captan 
	J 2000, table 42,
n=2, median
	lime raw, mandarin raw
	lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	lemon juice
	0.057a 
	captan + THPI, 
expressed as captan 
	J 2000, table 42,
n=2, median
	lime juice, mandarin juice
	

	apple pasteurised juice
	1.02
	captan + THPI, 
expressed as captan 
	EFSA 2014,
table 3-3,
n=9, median
	pear juice 
	

	apple sauce/puree
	0.72
	captan + THPI, 
expressed as captan 
	EFSA 2014,
table 3-3,
n=9, median
	pear sauce/puree
	

	apple dried
	3.4a
	captan + THPI, 
expressed as captan 
	J 2000, table 43,
n=4, median
	pear dried
	

	apple jelly
	0.69a
	captan + THPI, 
expressed as captan 
	J 2000, table 47/48, n=10, median
	quince jelly
	

	apple canned
	<0.18 
	captan + THPI, 
expressed as captan 
	EFSA 2013,
n=1
	pear canned
	

	apple babyfood = apple canned babyfood
	0.31a
	captan + THPI, 
expressed as captan 
	J 2000, table 47/48, n=10, median
	pear canned babyfood
	

	apricot sauce/puree
	0.57
	captan + THPI, 
expressed as captan 
	EFSA 2014, 
table 3-3, 
n=3, median
	
	

	cherry canned
	0.36
	captan + THPI, 
expressed as captan 
	EFSA 2014,
table 3-3,
n=1
	apricot canned, apricot canned babyfood, plum canned, plum canned babyfood,  table grapes canned, table grapes canned babyfood, strawberries canned, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood
	

	cherry jam
	0.36
	captan + THPI, 
expressed as captan 
	EFSA 2014,
table 3-3,
n=1
	apricot jam, plum jam
	

	cherry juice
	0.36
	captan + THPI, 
expressed as captan 
	EFSA 2014,
table 3-3,
n=1
	apricot juice, plum juice
	

	peach nectar =
peach juice
	0.06
	captan + THPI, 
expressed as captan 
	EFSA 2011, 
table 3-4, n=4
	-
	

	peach cooked puree
	0.14
	captan + THPI, 
expressed as captan 
	EFSA 2011, 
table 3-4, n=4
	-
	

	peach jam
	0.07
	captan + THPI, 
expressed as captan 
	EFSA 2011, 
table 3-4, n=4
	-
	

	peach canned
	0.09
	captan + THPI, 
expressed as captan 
	EFSA 2014, 
table 3-4, 
n=4, median
	peach canned babyfood
	

	plum puree
	0.92
	captan + THPI, 
expressed as captan 
	EFSA 2011, 
table 3-4, n=3
	-
	

	prunes = plum dried
	2.5a
	captan + THPI, 
expressed as captan 
	J 2000, table 51,
n=2, median
	apricot dried, cherry dried, peach dried,
	

	raisins = grapes dried
	1.1a
	captan + THPI, 
expressed as captan 
	J 2000, table 56,
n=8b, median
	strawberries dried, blueberries dried, cranberries dried, currants dried, 
	

	grapes mature wine = red wine = white wine
	0.68a
	captan + THPI, 
expressed as captan 
	J 2000, table 52+53+54, n=12, median
	-
	

	grapes pasteurized must = grapes must
	1.2a
	captan + THPI, 
expressed as captan 
	J 2000, table 52+53, n-6, median
	-
	

	grapes pasteurized juice = grapes juice
	0.88a
	captan + THPI, 
expressed as captan 
	J 2000, table 54+55+56, n=19b, median
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice
	

	grapes jelly
	0.42a
	captan + THPI, 
expressed as captan 
	J 2000, table 55,
n=1
	strawberries jam, blackberries jam, raspberries jam, blueberries jam, cranberries jam, currants jam, rose hips jam, elderberries jam
	

	strawberries cooked = sauce/puree
	0.12a
	captan + THPI, 
expressed as captan 
	J 2000, table 57,
n=6, median
	raspberries sauce/puree, blueberries sauce/puree, cranberries sauce/puree, currants sauce/puree
	

	tomato sauce/puree (i.e. single strength)
	1.2
	captan + THPI, 
expressed as captan 
	EFSA 2009,
LoE, n=4
	-
	tomato cooked/boiled

	tomato paste (i.e. concentrated puree)
	0.67
	captan + THPI,
expressed as captan
	EFSA 2014,
table 3-3, 
n=3, median
	-
	

	tomato ketchup
	1.31
	captan + THPI, 
expressed as captan 
	EFSA 2014,
table 3-3, 
n=3, median
	-
	-

	tomato juice
	0.28
	captan + THPI, 
expressed as captan 
	EFSA 2014,
table 3-3, 
n=3, median
	sweet pepper juice
	

	tomato peeled & canned
	0.58
	captan + THPI, 
expressed as captan 
	EFSA 2014,
table 3-3,
n=1
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	

	cucumber washed + sliced + cooked (with peel)c = cucumber cooked/boiled
	0.16a
	captan + THPI, 
expressed as captan 
	J 2000, table 59,
n=4, median
	-
	

	cantaloupe peeled = melon raw edible portion
	0.065a
	captan + THPI, 
expressed as captan 
	J 2000, table 59, 
n=4, median
	watermelon raw without peel
	melon canned, melon sec processing

	squash peeled
= pumpkin raw edible portion
	0.063a
	captan + THPI, 
expressed as captan 
	J 2000, table 59,
n=4, median
	
	

	squash sliced + cooked (with peel)
	0.16a
	captan + THPI, 
expressed as captan 
	J 2000, table 59,
n=2, median
	courgette cooked/boiled
	

	squash washed + peeled + cooked
	0.061a
	captan + THPI, 
expressed as captan 
	J 2000, table 59,
n=4, median
	pumpkin cooked/boiled
	


a) 	processing factors were calculated by RIVM, using raw data for RAC and processed commodity each based on the sum of captan + THPI, expressed as captan. 
b) 	processing factors are only based on those trials, where residue in the RAC > LOQ. 
c) 	consumption values for cucumber cooked/boiled in the Dutch dietary risk assessment model are for cooked cucumber with peel (without end caps) and correspond with the processing as is done by JMPR. 

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198463][bookmark: _Toc483389462]Carbendazim&benomyl&thiophanate-methyl
The current EU residue definition for dietary risk assessment in plant commodities is carbendazim and thiophanate-methyl, seperataly (EFSA 2014). Benomyl is no longer used and does not contribute to the exposure. Since in many field trials benomyl and carbendazim are measured as carbendazim using a common moiety method, processing factors from carbendazim use or benomyl use are valid for carbendazim alone. Since thiophanate-methyl can be quantified separately, separate processing factors need to be used for thiophanate-methyl. 

Carbendazim and thiophanate-methyl have been evaluated by EFSA 2014 (carbendazim, thiophanate-methyl), EFSA 2012 (carbendazim, thiophanate-methyl), EFSA 2010 (carbendazim), EFSA 2009 (carbendazim, thiophanate-methyl) and EFSA 2008 (carbendazim). 

EFSA 2014 and EFSA 2010 lists processing factors based on the residue definition "carbendazim". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment for carbendazim, these processing factors can be taken. EFSA 2014 indicates: "Sufficient studies (a minimum of 3 processing studies is normally required) were available to derive robust processing factors for enforcement and risk assessment for oranges (peeled, juice, dry pomace, marmalade); apple (juice); cherry (canned, jam); plums (canned, jam, dried); wines grapes (juice); mangoes (peeled); tomato (peeled and canned, paste, ketchup, juice). For other commodities, no robust processing factors for enforcement and risk assessment could be derived as they were not sufficiently supported by studies. Therefore, the processing factors reported for these commodities should be considered as indicative only.”

EFSA 2014, EFSA 2012 and EFSA 2009 list processing factors based on the residue definition "thiophanate-methyl". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment for thiophanate-methyl, these processing factors can be taken. 

Processing factors listed in EFSA evaluations supersede those in JMPR evaluations and processing factors listed in later EFSA evaluations supersede those in earlier EFSA evaluations. 

Carbendazim and its related compounds, benomyl and thiophanate-methyl, were evaluated by the 1998 JMPR as part of the CCPR Periodic Review Programme. Since then, carbendazim (072) has been evaluated by JMPR in 1998 (T,R), 2003 (R), 2005 (T), benomyl (069) by JMPR in 1998 (R) and thiophanate-methyl (077) by JMPR in 1998 (T,R), 2003 (R), 2006 (T), where T = WHO toxicology evaluation and R = FAO residue evaluation. 

JMPR 1998 (benomyl) lists processing factors based on the residue definition “sum of benomyl and carbendazim, expressed as carbendazim”. Since the residues were measured using a common moiety method, processing factors can be used for carbendazim alone. JMPR 1998 processing factors for orange juice (0.40, n=3), apple raw juice (0.23, n=1), apple sauce (0.13, n=1), apple canned slices (0.14, n=1), plums dried (0.24, n=25), grapes dried (1.3, n=2), tomato juice (0.27, n=1), tomato ketchup (0.62, n=1) based on benomyl use are superseded by those used by EFSA. 

JMPR 2003 (carbendazim) lists processing data for carbendazim use on mango based on the residue definition “carbendazim”. JMPR 2003 data on peeled mango are however superseded by those used by EFSA. JMPR 1998 (carbendazim) lists processing data for carbendazim use on orange and grapes based on the residue definition “carbendazim”. JMPR 1998 data on peeled oranges are however superseded by those used by EFSA. 

JMPR 2003 (thiophanate-methyl) lists processing data for thiophanate-methyl use on orange based on the residue definition “sum of carbendazim and thiophanate-methyl, expressed as carbendazim”. JMPR 1998 data on peeled orange are however superseded by those used by EFSA.

Processing factors for carbendazim
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	orange peeled
= raw edible portion
	0.46
	carbendazim
	EFSA 2014, 
table 3-5
n=16, median
	grapefruit raw, lemon raw, lime raw, mandarin raw 
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	orange juice
	0.04
	carbendazim
	EFSA 2014, 
table 3-5
n=4, median
	grapefruit juice, lemon juice, lime juice, mandarin juice
	-

	orange marmalade
	0.51
	carbendazim
	EFSA 2014, 
table 3-5
n=4, median
	lemon marmalade, mandarin marmalade
	

	orange oil
	1.36 b
	benomyl + carbendazim, expressed as carbendazim
	J 1998
(benomyl use),
appraisal
n=1
	grapefruit oil, lemon oil, lime oil
	-

	apple juice
	1.58
	carbendazim 
	EFSA 2014
table 3-5
n=4, median
	pear juice
	-

	apple sauce/puree
	0.48
	carbendazim 
	EFSA 2012,
(carbendazim use), n=2
	pear sauce/puree
	-

	apple canned slices
	0.23
	carbendazim 
	EFSA 2012,
(carbendazim use), n=2
	apple canned babyfood
	-

	cherry, canned
	0.41
	carbendazim
	EFSA 2014, 
table 3-5
n=3 median
	-
	

	cherry, jam
	0.66
	carbendazim
	EFSA 2014, 
table 3-5
n=3, median
	-
	

	cherry, juice
	1.00
	carbendazim
	EFSA 2014, 
table 3-5
n=3, median
	apricot juice, peach/nectarine juice, plum juice
	

	peach puree
	0.06
	benomyl + carbendazim, expressed as carbendazim
	J 1998
(benomyl use),
appraisal
n=1
	apricot puree, plum puree, strawberries sauce/puree, raspberries sauce/puree, blueberries sauce/puree, cranberries sauce/puree, currants sauce/puree
	-

	peach, canned
	0.50
	carbendazim
	EFSA 2014,
table 3-5,
n=2, median
	apricot canned, apricot canned babyfood, peach canned babyfood, table grapes canned, table grapes canned babyfood, strawberries canned, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood
	

	plum, canned
	0.40
	carbendazim
	EFSA 2014, 
table 3-5
n=4, median
	plum canned babyfood
	

	plum, jam
	1.11
	carbendazim
	EFSA 2014, 
table 3-5
n=4, median
	apricot jam, peach jam, strawberries jam, blackberries jam, raspberries jam, blueberries jam, cranberries jam, currants jam, rose hips jam, elderberries jam
	

	plums dried = prunes
	3.35
	carbendazim
	EFSA 2014, 
table 3-5, 
n=3, median
	apricot dried, cherry dried, peach dried
	-

	grapes wine
	0.85 d
	carbendazim
	J 1998
(carbendazim use),
table 17
n=7, median
	wine grapes red wine, wine grapes white wine
	-

	grapes dried = raisins
	2.80
	carbendazim
	EFSA 2014, 
table 3-5, 
n=2, median
	strawberries dried, blueberries dried, cranberries dried, currants dried
	-

	grapes, juice
	1.15
	carbendazim
	EFSA 2014, 
table 3-5
n=3, median
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice, 
	

	banana pulp = raw edible portion
	<0.27 c
	benomyl + carbendazim, expressed as carbendazim
	J 1998 
(benomyl use),
table 14,
underlined,
n=2, best estimate
	-
	banana sauce/puree, banana fried, banana canned babyfood, banana sec processing

	mango peeled
= raw edible portion
	0.40
	carbendazim
	EFSA 2014,
table 3-5,
n=4, median
	-
	-

	pineapple pulp = raw edible portion
	<0.009
	benomyl + carbendazim, expressed as carbendazim
	J 1998 
(benomyl use),
appraisal,
HREP/HRRAC
=<0.03/3.3
	-
	-

	tomato, peeled & canned
	0.83
	carbendazim
	EFSA 2014, 
table 3-5
n=4, median
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	

	tomato juice
	2.31
	carbendazim
	EFSA 2014,
table 3-5,
n=4, mean
	sweet pepper juice
	-

	tomato paste (i.e. concentrated puree)
	5.58
	carbendazim
	EFSA 2014, 
table 3-5
n=4, median
	-
	

	tomato sauce/puree (i.e. single strength)
	0.66
	benomyl + carbendazim, expressed as carbendazim
	J 1998
(benomyl use),
appraisal,
n=1
	-
	-

	tomato ketchup
	5.15
	carbendazim
	EFSA 2014, 
table 3-5
n=4, median
	-
	-

	soya bean refined oil
	<0.1
	benomyl + carbendazim, expressed as carbendazim
	J 1998
(benomyl use),
appraisal
n=1
	linseed oil, peanut oil, poppy seed oil, sesame seed oil, sunflower seed oil, rapeseed oil, cotton seed oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
	-

	barley pearled
=  pot barley (dry)
	<0.3 a
	carbendazim
	EFSA 2014,
table 3-5,
n=2, median
	-
	-

	barley malt
	<0.3
	carbendazim
	EFSA 2014,
table 3-5,
n=2, median
	-
	-

	barley beer
	<0.06
	carbendazim
	EFSA 2014,
table 3-5,
n=2, median
	-
	-

	white rice (dry)
	0.01 a
	benomyl + carbendazim, expressed as carbendazim
	J 1998
(benomyl use),
appraisal
n=1
	-
	-

	rice bran
	0.31
	benomyl + carbendazim, expressed as carbendazim
	J 1998
(benomyl use),
appraisal,
n=1
	-
	-


a) 	The processing factor for pot barley is <0.3 and white rice is 0.01. Since dry pot barley and dry white rice is not consumed as such, the Dutch dietary model uses a default processing factor of 0.4 for processing of dry pot barley to cooked pot barley or processing of dry white rice to cooked white rice. Therefore the processing factor for cooked pot barley is <0.3x0.4 = <0.12 and the processing factor for cooked white rice is 0.01x0.4=0.004. 
b	J 1998 indicates that oranges and the processed fractions were analysed for benomyl, carbendazim and 2- aminobenzimidazole (2-AB). Residues were expressed as carbendazim. It is not clear whether 2-AB is included in the processing factor. 
c	Calculated by RIVM from underlined data where residue in the RAC > LOQ. It is assumed that the residue of 0.44 mg/kg as mentioned in the appraisal belongs to the peel instead of the pulp.
d	Calculated by RIVM from wine data in JMPR 1998 (carbendazim, table 14). JMPR 1998 (benomyl) mentions a processing factor of 0.53 for wine based on benomyl use. Since the processing factor based on carbendazim use (0.85) results in worst case residues, this processing factors was taken instead. 

Processing factors for thiophanate-methyl 
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	oranges peeled = raw edible portion
	0.11
	thiophanate-methyl
	EFSA 2014, table 3-5 n=10, median
	grapefruit raw, lemon raw, lime raw, mandarin raw 
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	orange juice
	0.03
	thiophanate-methyl
	EFSA 2014, table 3-5, n=4, median
	grapefruit juice, lemon juice, lime juice, mandarin juice
	

	orange marmalade
	0.54
	thiophanate-methyl
	EFSA 2014, table 3-5, n=4, median
	lemon marmalade, mandarin marmalade
	

	apple juice
	0.29
	thiophanate-methyl
	EFSA 2014, table 3-5 n=4, median
	pear juice
	-

	apple sauce/puree
	0.20
	thiophanate-methyl
	EFSA 2012, n=2
	pear sauce/puree
	-

	apple canned
	<0.2
	thiophanate-methyl
	EFSA 2012, n=2
	apple canned babyfood, pear canned, pear canned babyfood
	-

	cherry, canned
	0.69
	thiophanate-methyl
	EFSA 2014, table 3-5,
n=3, median
	-
	

	cherry, jam
	0.69
	thiophanate-methyl
	EFSA 2014, table 3-5,
n=3, median
	-
	

	peach canned
	0.16
	thiophanate-methyl
	EFSA 2014, table 3-5,
n=2, median
	peach canned babyfood
	

	plum, canned
	0.71
	thiophanate-methyl
	EFSA 2014, table 3-5,
n=4, median
	apricot canned, apricot canned babyfood, plum canned babyfood, table grapes canned, table grapes canned babyfood, strawberries canned, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood
	

	plum, jam
	0.79
	thiophanate-methyl
	EFSA 2014, table 3-5,
n=4, median
	apricot jam, peach jam, strawberries jam, blackberries jam, raspberries jam, blueberries jam, cranberries jam, currants jam, rose hips jam, elderberries jam
	

	plum, dried (prunes)
	0.83
	thiophanate-methyl
	EFSA 2014, table 3-5,
n=3, median
	apricot dried, cherry dried, peach dried
	

	grapes, juice
	0.95
	thiophanate-methyl
	EFSA 2014, table 3-5,
n=3, median
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice
	

	grapes, dried
	0.38
	thiophanate-methyl
	EFSA 2014, table 3-5,
n=2, median
	strawberries dried, blueberries dried, cranberries dried, currants dried
	

	mango peeled = raw edible portion
	0.40
	thiophanate-methyl
	EFSA 2014, table 3-5, n=4, median
	-
	

	tomato, peeled & canned
	0.80
	thiophanate-methyl
	EFSA 2014, table 3-5,
n=4, median
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned
	

	tomato paste (i.e. concentrated puree)
	2.75
	thiophanate-methyl
	EFSA 2014, table 3-5,
n=4 median
	-
	

	tomato, ketchup
	2.22
	thiophanate-methyl
	EFSA 2014, table 3-5,
n=4, median
	-
	

	tomato, juice
	2.37
	thiophanate-methyl
	EFSA 2014, table 3-5,
n=4, median
	sweet pepper juice
	



------------------------------------------------------------------------------------------------------------
[bookmark: _Toc483292090][bookmark: _Toc483389463]Carbofuran&carbosulfan&benfuracarb&furathiocarb
The current EU residue definition for carbofuran & carbosulfan & benfuracarb & furathiocarb for dietary risk assessment in plant commodities is “sum of carbofuran and 3-OH-carbofuran, both free and conjugated expressed as carbofuran” (EFSA 2014). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Carbofuran, carbosulfan, benfuracarb and/or furathiocarb were evaluated by EFSA 2014, EFSA 2010, EFSA 2009a/b/c, EFSA 2008 and EFSA 2006a/b/c. No processing factors are listed in EFSA 2006a/c, EFSA 2008, EFSA 2009a/b/c and EFSA 2010. 

EFSA 2006b (carbosulfan) lists separate processing factors for carbosulfan, carbofuran, 3-OH-carbofuran for grapefruits and oranges. Since these processing factors do not reflect the current EU residue definition for dietary risk assessment, these processing factors cannot be used and were not listed in the table below. 

EFSA 2014 lists processing factors for citrusfruits based on the residue definition: “Sum of Carbofuran and 3-OH-carbofuran, expressed as carbofuran”. Although it is not clear whether the conjugates of parent and the 3-hydroxy compound are included in this residue definition, these processing factors are the best estimation available. Processing factors in EFSA 2014 superseded those derived by JMPR.  

Carbofuran was scheduled for toxicological review in 1996 and for residue review in 1997. Since then, carbofuran (096) was evaluated by JMPR in 1997 (R), 1999 (corr. to 1997 report), 2002 (T, R), 2003 (R) (See alsocarbosulfan), 2004 (R), 2008 (T), 2009 (R), 2012(R) where T = WHO toxicology evaluation and R = FAO residue evaluation. The JMPR 2012, JMPR 2004 and JMPR 2009 did not contain processing information on carbofuran. The JMPR 2003, JMPR 1999 did not contain additional processing information, already available in previous reports.

JMPR 1997 and JMPR 2002 (carbofuran), list processing data based on the residue definition "sum of carbofuran and 3-hydroxycarbofuran, expressed as carbofuran". Although the conjugates of parent and the 3-hydroxy compound are not included in this residue definition, these processing factors are the best estimation available. The processing factors from the JMPR reports were taken to refine the dietary risk assessment. The JMPR 1997 carbofuran report indicates that only the processing studies submitted for sunflowers and coffee are acceptable. Processing studies on sorghum, sugarbeet, potatoes, maize, rice, cotton, sugarcane and grapes were not acceptable because the RAC contained residues below LOQ. JMPR 2002 indicates that only the processing studies submitted for rice are acceptable. Processing studies on rape seed were not acceptable because the RAC contained residues below LOQ. 

Processing factors for carbofuran can also be deduced from carbosulfan data. Carbosulfan was scheduled for toxicological review in 2003 and for residue review in 1997. Therefore, JMPR data from before 1997 are superseded by data from 1997 and onwards. Since then, carbosulfan was evaluated by JMPR in 1997 (R), 1999 (R), 2002 (R), 2003 (T,R), 2004 (R, corr. to 2003 report). The JMPR 2004, JMPR 2003, JMPR 2002 and JMPR 1999 carbosulfan reports did not list processing factors for carbofuran. 

The JMPR 1997 carbosulfan report lists processing data for orange and grapefruit. Processing factors for carbofuran can be deduced from the "furan+OH-furan" data. In addition, the JMPR 1997 carbosulfan evaluation report lists residue results for peeled orange and peeled mandarin and processing factors for carbofuran can be deduced from "furan + OH-furan" data.

Processing factors for carbofuran & carbosulfan &benfuracarb&furathiocarb related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	grapefruit oil
	3.5
	carbofuran + 3-OH-carbofuran, expressed as carbofuran
	J 1997, carbosulfan table 25 (furan + OH-furan processing factor)
	-
	-

	grapefruit juice
	0.02
	carbofuran + 3-OH-carbofuran, expressed as carbofuran
	J 1997, carbosulfan table 25 (furan + OH-furan processing factor)
	lemon juice, lime juice, mandarin juice
	-

	orange oil
	7.0
	carbofuran + 3-OH-carbofuran, expressed as carbofuran
	J 1997, carbosulfan table 25 (furan + OH-furan processing factor)
	lemon oil, lime oil
	-

	orange juice
	0.02
	carbofuran + 3-OH-carbofuran, expressed as carbofuran
	J 1997, carbosulfan table 25 (furan + OH-furan processing factor)
	-
	-

	citrus pulp
=  raw edible portion
	0.10
	carbofuran + 3-OH-carbofuran, expressed as carbofuran
	EFSA 2014, 
table 4-2
PHI 30-60 d;
n=6, median
	grapefruit raw, lime raw, lemon raw, mandarin raw, orange raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	sunflower edible oil
	1
	carbofuran + 3-OH-carbofuran, expressed as carbofuran
	J 1997 carbofuran appraisal
	linseed oil, peanut oil, poppy seed oil, sesame seed oil, rapeseed oil, soya bean oil, cotton seed oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
	

	rice hulled = rice husked rice (dry)
	0.25a 
	carbofuran + 3-OH-carbofuran, expressed as carbofuran
	J 2002 carbofuran appraisal
	-
	polished rice (dry), rice flour

	coffee beans roasted
	<0.05b
	carbofuran + 3-OH-carbofuran, expressed as carbofuran
	J 1997 carbofuran appraisal
	-
	


a.	Since dry rice is not consumed as such, the Dutch dietary model uses a default processing factor of 0.4 for processing of rice (dry) to rice (cooked). Therefore the processing factor for rice husked rice (cooked) is 0.25x0.4 = 0.1. The processing factor for rice polished rice (cooked) is at least 0.1, but probably lower. 
b. 	Since coffee beans roasted is not consumed as such, the Dutch dietary model uses a default processing factor of 0.04 for processing of coffee beans roasted to coffee extract as you drink it. Therefore the processing factor for coffee extract is <0.05x0.04 = 0.0020. 
----------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198482][bookmark: _Toc483389464]Chlorothalonil (chlorthalonil, chloorthalonil)
The current EU residue definition for dietary risk assessment in plant commodities is “chlorothalonil” and “SDS-3701”, separately (EFSA 2015). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Chorothalonil was evaluated by EFSA 2015, EFSA 2012 and EFSA 2010. Processing factors were not listed in EFSA 2015. 

EFSA 2010 and EFSA 2012 list processing factors for barley based on the residue definitions: "chlorothalonil". Since these processing factors correspond with the current EU residue definition for dietary risk assessment, these processing factors can be taken. EFSA 2010 processing factors are also listed in EFSA 2012. Processing factors for SDS-3701 were not available. 

Chlorothalonil was reviewed for toxicology by the 2009 JMPR within the periodic review program of the CCPR. Since then, chlorothalonil (081) has been evaluated by JMPR in 2009 (T), 2010 (R), 2012 (R) and 2015 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. 


JMPR 2015 and 2010 list processing factors based on the residue definitions: "chlorothalonil" and "SDS-3701". The JMPR 2015 data are the same as those from JMPR 2010. Since these processing factors correspond with the current EU residue definition for dietary risk assessment, these processing factors can be taken. In addition JMPR 2010 also lists residues in the RAC and pulp fraction of papaya, melon and processing factors can be calculated from these results. JMPR 2010 processing data on grapes, tomatoes, melons, pumpkins, papaya, carrots, head cabbage, fresh beans and JMPR 2012 processing factors on bananas are superseded by EFSA 2012.  

JMPR 2015 indicates the following: “The 2010 Meeting decided that besides the normal processing factors for chlorothalonil, yield factors for the conversion of parent substance into SDS-3701 should be taken into account for the estimation of the dietary intake. Depending on the outcome, the higher processing factor of SDS-3701 → SDS-3701 or chlorothalonil → SDS-3701 is used for the overall estimation of STMR-P and HR-P for SDS-3701 in the processed product”
Since at present no MRLs are available for SDS-3701, processing factors for SDS-3701 are not listed.

Processing factors for chlorothalonil
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	grapes red wine
	0.01
	chlorothalonil
	EFSA 2012, table 3-3,
n=8, median
	-
	

	grapes white wine
	0.01
	chlorothalonil
	EFSA 2012, table 3-3,
n=8, median
	-

	

	grapes dried = raisins
	0.23
	chlorothalonil
	EFSA 2012,
table 3-3,
n=2, median
	strawberries dried, blueberries dried, cranberries dried, currants dried, apricot dried, cherry dried, peach dried, plums dried
	

	grapes juice 
	0.14
	chlorothalonil
	EFSA 2012,
table 3-3, n=2, median
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice, apricot juice, cherry juice, peach juice, plum juice
	

	grapes must
	0.55
	chlorothalonil
	EFSA 2012,
table 3-3,
n=7, median
	-
	

	strawberries canned
	0.44
	chlorothalonil
	J 2010, table 74, n=3, median
	table grapes canned, table grapes canned babyfood, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood, apricot canned, apricot canned babyfood, cherry canned, peach canned, peach canned babyfood, plum canned, plum canned babyfood, 
	

	strawberries frozen
	0.85 a
	chlorothalonil
	J 2010, table 36, n=1
	peach frozen, blueberries frozen 
	

	strawberries jam
	0.06
	chlorothalonil
	J 2010, table 74, n=3, median
	apricot jam, cherry jam, peach jam, plum jam, blackberries jam, raspberries jam, blueberries jam, cranberries jam, currants jam, rose hips jam, elderberries jam
	

	banana pulp (banana peeled), i.e. raw edible portion
	0.06
	chlorothalonil
	EFSA 2012, table 3-3, 
n=8, median
	-
	banana sauce/puree, banana fried, banana canned babyfood, banana sec processing

	papaya peeled = raw edible portion
	0.30
	chlorothalonil
	EFSA 2012, table 3-3,
n=2, mean
	-
	

	carrots, cooked (with skin?)
	0.33
	chlorothalonil
	EFSA 2012, table 3-3, n=1
	-
	potatoes boiled/microwaved without peel, potatoes fried without peel, potatoes sec processing; cassava cooked/boiled without peel, sweet potatoes cooked/boiled without peel, yams cooked/boiled without peel, beetroot cooked/boiled without peel, celeriac cooked/boiled without skin, Jerusalem artichokes cooked/boiled without peel, parsnips cooked/boiled without skin, radishes cooked/boiled without skin, salsify cooked/boiled without peel, swedes cooked/boiled without peel, turnips cooked/boiled without peel

	carrots juice
	0.50
	chlorothalonil
	EFSA 2012, table 3-3, n=1
	beetroot juice 
	

	carrots canned
	0.25
	chlorothalonil
	EFSA 2012, table 3-3, 
n=1
	potatoes canned, potatoes canned babyfood, beetroot canned, beetroot canned babyfood, carrots canned babyfood, celeriac canned, celeriac canned babyfood, salsify canned, swedes canned, swedes canned babyfood, 
	

	tomato juice
	0.01
	chlorothalonil
	EFSA 2012,
n=4, median
	sweet pepper juice
	

	tomato sauce/puree (i.e. single strength), post-sterilisation
	<0.01
	chlorothalonil
	J 2015 appraisal;
J 2010, table 74, n=4,
median
	-
	tomato cooked/boiled

	tomato, peeled & canned
	0.01
	chlorothalonil
	EFSA 2012,
n=4, median
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	

	cucumbers, brined pickled slices
	0.29
	chlorothalonil
	J 2010, table 74, n=1
	gherkins pickled. 
	

	courgettes, boiled (with skin?)
	0.01
	chlorothalonil
	J 2010, table 74,
n=3, best estimate
	-
	

	melons peeled, i.e. raw edible portion
	0.09
	chlorothalonil
	EFSA 2012,
table 3-3,
n=4, median
	-
	melon canned, melon sec processing

	watermelons peeled, i.e. raw edible portion
	0.09
	chlorothalonil
	EFSA 2012,
table 3-3,
n=4, median
	-
	

	pumpkins peeled = raw edible portion
	0.01
	chlorothalonil
	EFSA 2012, table 3-3,
n=1
	-
	

	winter squash = pumpkin, cooked (without skin?)
	<0.01
	chlorothalonil
	J 2010, table 74, n=1
	cucumber cooked/boiled without skin
	

	winter squash = pumpkin, babyfood
	<0.01
	chlorothalonil
	J 2010, table 74, n=1
	courgettes canned babyfood, 
	

	head cabbage cooked
	0.007
	chlorothalonil
	EFSA 2012, table 3-3, n=1
	lamb's lettuce cooked/boiled, lettuce cooked/boiled, scarole cooked/boiled, spinach cooked/boiled, purslane cooked/boiled, beet leaves cooked/boiled, witloof cooked/boiled, celery leaves cooked/boiled, parsley cooked/boiled, broccoli cooked/boiled, cauliflower cooked/boiled, Brussels sprouts cooked/boiled, Chinese cabbage cooked/boiled, kale cooked/boiled, kohlrabi cooked/boiled, 
	

	French beans = fresh beans with pods, cooked
	0.03
	chlorothalonil
	EFSA 2012, n=2, mean
	fresh beans without pods cooked/boiled, fresh peas with pods cooked/boiled, fresh peas without pods cooked/boiled, fresh lentils cooked/boiled
	

	French beans = fresh beans with pods, canned
	0.03
	chlorothalonil
	EFSA 2012, n=2, mean
	green beans with pods canned babyfood, canned fresh beans without pods, canned fresh peas without pods, fresh peas without pods canned babyfood 
	

	leeks cooked 
	0.04
	chlorothalonil
	EFSA 2012, table 3-3, n=1
	asparagus cooked/boiled, cardoons cooked/boiled,celery cooked/boiled, fennel cooked/boiled, globe artichokes cooked/boiled, 
	

	soya bean refined oil
	<0.50 a
	chlorothalonil
	J 2010, table 63, n=1
	linseed oil, peanut oil, poppy seed oil, sesame seed oil, sunflower seed oil, rape seed oil, cotton seed oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
	

	barley beer
	0.02
	chlorothalonil
	EFSA 
2012, table 3-3 n=4, median
	-
	

	pot barley (dry)
	0.13 b
	chlorothalonil
	EFSA 
2012,
table 3-3, n=4, median
	-
	

	barley malt
	0.05
	chlorothalonil
	EFSA 2012, table 3-3, n=2, mean
	
	

	wheat bran
	5
	chlorothalonil
	EFSA 2012, table 3-3, n=2, mean
	oats bran
	

	rye bran
	5
	chlorothalonil
	EFSA 2012, table 3-3, n=2, mean
	
	


a)	Calculated by RIVM from residues in processed product/residues in RAC from table indicated (RAC > LOQ).
b) 	The EFSA 2010a processing factor for pot barley is 0.13. Since dry pot barley is not consumed as such, the Dutch dietary model uses a default processing factor of 0.4 for processing of dry pot barley to cooked pot barley. Therefore the processing factor for cooked pot barley is 0.13x0.4 = 0.052. 

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198491][bookmark: _Toc483389465]Chlorpropham (chloorprofam)
The current EU residue definition for dietary risk assessment in plant commodities is “chlorpropham only” (EFSA 2012). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Chlorpropham has been evaluated by EFSA 2012. 

EFSA 2012 lists processing factors based on the residue definition "chlorpropham". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, these processing factors can be used.  

Chlorpropham (201) was evaluated by JMPR in 1965 (T), 2000 (T), 2001 (R), 2005 (T), 2008 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. JMPR 2008 did not contain processing factors. 

JMPR 2001 lists processing factors based on the residue definition "chlorpropham". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, these processing factors can be used.  JMPR 2001 processing factors are superseded by those listed in EFSA 2012. 

Processing factors for chlorpropham 
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	potatoes cooked/boiled without peel
	0.12
	chlorpropham only
	EFSA 2012,
table 3-3,
n=4, median
	cassava cooked/boiled without peel, sweet potatoes cooked/boiled without peel, yams cooked/boiled without peel, beetroot cooked/boiled without peel, celeriac cooked/boiled without skin, Jerusalem artichokes cooked/boiled without peel, parsnips cooked/boiled without skin; radishes cooked/boiled without skin, salsify cooked/boiled without peel, swedes cooked/boiled without peel, turnips cooked/boiled without peel
	potato fried e
(without peel); potato sec processing

	potatoes cooked/boiled with peel, i.e. potato baked
	0.57
	chlorpropham only
	EFSA 2012, table 3-3, 
n=4, median
	-
	-

	potatoes raw without peel, potatoes peeled = raw edible portion
	0.027
	chlorpropham only
	J 2001, appraisal, 
n=166
	cassava raw, sweet potatoes raw, yams raw, arrowroot raw, beetroot raw, celeriac raw, Jerusalem artichokes raw, parsnips raw, salsify raw, swedes raw, turnips raw
	potato dried (granule/flake) taking into account default drying factor (a)


a. 	The processing factor for potato peeled raw can at least be extrapolated to potato dried (granule/flake), taking into account the default drying factor of 9.5 which is used in the Dutch dietary risk assessment model. Therefore a processing factor of 0.027x9.5 = 0.257 can be used for potato dried (granule/flake). 

--------------------------------------------------------------------------------------------
[bookmark: _Toc358198500][bookmark: _Toc483389466]Chlorpyrifos (chloorpyrifos)
The current EU residue definitions for dietary risk assessment in plant commodities are a) chlorpyrifos for raw commodities; b) chlorpyrifos plus desethyl-chlorpyrifos, expressed as chlorpyrifos for processed commodities;  c) 3,5,6-trichloropyridinol (TCP) + conjugates, expressed as TCP”. Residues for chlorpyrifos-methyl and TCP need to analysed separately and two separate consumer risk assessments have to be conducted (EFSA 2017). Since processing factors are used to refine the dietary risk assessment, they need to comply with the residue definitions for processed commodities. 

Chlorpyrifos has been evaluated for residue aspects by EFSA 2017, EFSA 2015, EFSA 2014, and EFSA 2012.  EFSA 2017 processing factors supersede EFSA 2015, EFSA 2014 and EFSA 2012 
processing factors, because the residue definitions were changed. 

EFSA 2017 indicated: “It is highlighted that the available processing studies do not contain analysis of the desethyl metabolite, which is relevant in many of the processed commodities that involve one of the standard hydrolysis. Therefore, robust processing factors are only derived for peeled citrus and peel ed bananas where the same residue deﬁnitions as for raw commodities apply. The situation is identical for wheat bran, white ﬂour and whole-meal ﬂour but, due to the limited number of data, only tentative processing factors were derived for these items.
For citrus (juice), plums (canned), wine grapes (juice, must, red wine heated and unheated, white wine), barley (beer, brewing malt and pot/pearl) and wheat (white bread and whole-meal bre ad), the analysis for the desethyl metabolite was not available. Therefore, only tentative processing factors were derived. For the main residue deﬁnition (chlorpyrifos in raw commodities and sum of chlorpyrifos and its desethyl metabolite in processed commodities), EFSA proposed to derive tentative processing factors considering the available results for total 3,5,6-TCP residue levels in processed commodities, instead of considering the sum of chlorpyrifos and its desethyl metabolite. This approach is expected to overestimate the calculated processing factors because the total 3,5,6-TCP residues include chlorpyrifos, desethyl chlorpyrifos and 3,5,6-TCP instead of considering only chlorpyrifos and its desethyl metabolite. However, most of these processing factors are supported by a very limited set of studies, especially citrus (juice), plums (canned) and wine grapes (juice, red wine heated and white wine), which are supported by one study only.
For the second residue deﬁnition (sum of 3,5,6-TCP and its conjugates, expressed as 3,5,6-TCP), processing factors were also derived. However, as the levels of desethyl metabolite was not available, it was only possible to subtract the contribution of the parent compound to the total residue hydrolysed as 3,5,6-TCP. Therefore, the absolute le vels for 3,5,6-TCP and its conjugates may also be overestimated in processed commodities.”

Chlorpyrifos was scheduled for a periodic review for toxicology in 1999 and for residue chemistry in 2000. Since then, chlorpyrifos (017) has been evaluated for residue aspects by JMPR in 2000 (R), 2004 (R), 2006 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. JMPR 2006 does not contain processing information. 

JMPR 2000, and JMPR 2004 list processing factors based on the residue definition "chlorpyrifos". Since this residue definition does not correspond with the current EU residue definition for dietary risk assessment (chlorpyrifos plus desethyl chlorpyrifos), these processing factors underestimate the actual dietary exposure. However, since EFSA 2017 reported such processing factors as indicative, they are reported here as well. JMPR did not report data for desethyl chloropyrifos nor 3,5,6-trichloropyridinol (TCP). 

The JMPR 2004 evaluation report contained additional processing information and previous processing data from JMPR 2000 were taken into account. JMPR 2000 processing factors on orange, grapes, banana and wheat are superseded by EFSA 2017. The JMPR 2000 processing factors for sugarbeet sugar could not be calculated because residues in the RAC were <LOQ. 

Processing factors for chlorpyrifos 
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	citrus peeled, i.e. raw edible portion
	0.02
	chlorpyrifos [a] 
	EFSA 2017
LoE; n=7;
median
	grapefruit raw, orange raw, lemon raw, lime raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	citrus juice
	0.07
	chlorpyrifos [b]
	EFSA 2017
LoE; n=1;
	grapefruit juice, orange juice, lemon juice, lime juice, mandarin juice
	-

	citrus oil
	11
	chlorpyrifos [b]
	J 2000 appraisal
	grapefruit oil, orange oil, lemon oil, lime oil
	-

	apple juice
	0.15
	chlorpyrifos
[b]
	J 2000 appraisal
	pear juice
	-

	plums canned
	1.26
	chlorpyrifos [b]
	EFSA 2017
LoE; n=1
	apricot canned, apricot canned babyfood; cherries canned, peach/nectarine canned, peach/nectarine canned babyfood, plums canned babyfood, grapes canned, grapes canned babyfood, strawberries canned, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood
	-

	grape sun dried raisins = table grapes dried
	0.21
	chlorpyrifos
[b]
	J 2000 appraisal
	strawberries dried, blueberries dried, cranberries dried, currants dried, apricot dried, cherry dried, peach/nectarine dried, plum dried
	-

	wine grape juice
	0.36
	chlorpyrifos [b]
	EFSA 2017
LoE; n=1
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice, apricot juice, cherry juice, peach/nectarine juice, plum juice
	-

	wine grape red wine (heated)
	0.87
	chlorpyrifos 
[b]
	EFSA 2017
LoE; n=1
	-
	-

	wine grape red wine (unheated)
	0.69
	chlorpyrifos
[b] 
	EFSA 2017
LoE; n=2
	-
	-

	wine grape white wine
	0.36
	chlorpyrifos
[b] 
	EFSA 2017
LoE; n=1
	-
	-

	wine grape must
	1.03
	chlorpyrifos
[b]
	EFSA 2017;
LoE; n=2
	-
	-

	kiwifruit pulp 
= raw edible portion
	0.10 [c]
	chlorpyrifos
	J 2000, table 49, underlined
n=4, median
	-
	-

	banana peeled, i.e. raw edible portion
	0.02
	chlorpyrifos [a]
	EFSA 2017
LoE; n=11
median
	-
	banana sauce/puree, banana fried, banana canned babyfood, banana sec processing

	tomato juice
	0.18
	chlorpyrifos
[b]
	J 2000, 
appraisal;
n=9, mean
	sweet pepper juice, 
	-

	tomato sauce/puree (i.e. single strength)
	0.1
	chlorpyrifos
[b]
	J 2000,
appraisal,
n=1
	-
	tomato cooked/boiled

	tomato paste (i.e.concentrated puree)
	0.16
	chlorpyrifos
[b]
	J 2000,
appraisal, 
n=8, mean
	-
	-

	cotton seed refined oil
	0.2
	chlorpyrifos [b]
	J 2004 appraisal
	-
	-

	peanut refined oil
	1.6 [d]
	chlorpyrifos
	J 2000, table 126 and 127; 
2.3x 0.05/0.07 
	linseed oil, poppy seed oil, sesame seed oil, rapeseed oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil and castor bean oil
	-

	soya bean refined oil
	0.4
	chlorpyrifos
[b]
	J 2004 appraisal
	-
	-

	sunflower refined oil
	0.3
	chlorpyrifos
[b]
	J 2000, 
table 128
	-
	-

	barley pot/pearled
	2.33 [e]
	chlorpyrifos [b]
	EFSA 2017;
LoE;
n=3; median
	-
	-

	barley beer
	0.22
	chlorpyrifos [b]
	EFSA 2017;
LoE
n=3, median
	-
	-

	barley brewing malt
	4.18
	chlorpyrifos [b]
	EFSA 2017,
LoE
n=3, median,
	-
	-

	maize flour (dry milling)
	1.8
	chlorpyrifos
[a]
	J 2000 appraisal
	-
	-

	maize starch (wet milling)
	0.2
	chlorpyrifos
[b]
	J 2000, 
table 121
	-
	-

	maize refined oil (wet milling)
	3.2
	chlorpyrifos
[b]
	J 2000 appraisal
	-
	-

	rice bran
	1.8
	chlorpyrifos
[a]
	J 2004 appraisal
	-
	-

	rice brown, i.e. husked rice (dry) 
	0.13 [e]
	chlorpyrifos
[a]
	J 2004 appraisal
	-
	-

	rice white, i.e. polished rice (dry)
	0.07 [e]
	chlorpyrifos
[a]
	J 2004 appraisal 
	-
	rice flour

	sorghum flour
	0.2
	chlorpyrifos
[a]
	J 2000 appraisal
	millet flour
	-

	wheat bran
	3.03
	chlorpyrifos [a]
	EFSA 2017, LoE, n=2
	oats bran, rye bran
	-

	wheat, white flour
	0.35
	chlorpyrifos [a]
	EFSA 2017, LoE, n=2
	barley flour, oats flour, rye flour
	-

	wheat, wholemeal flour
	0.88
	chlorpyrifos [a]
	EFSA 2017, LoE, n=2 
	rye wholemeal flour
	-

	wheat, white bread
	0.88
	chlorpyrifos [b]
	EFSA 2017, LoE, n=2
	-
	-

	wheat, wholemeal bread
	5.02
	chlorpyrifos [b]
	EFSA 2017, LoE, n=2
	barley wholemeal bread, oats wholemeal bread, rye wholemeal bread
	-

	coffee beans roasted
	0.34 [f]
	chlorpyrifos 
[b]
	J 2000 appraisal
	-
	-


a	EFSA 2017: The residue deﬁnition for processed commodities does not apply to peeled fruits as well as for wheat (bran and ﬂour) because these processed commodities are not subject to hydrolysis. Therefore, the calculated PF refer to chlorpyrifos residue levels in both raw and processed commodities
b	EFSA 2017: Analysis for the metabolite desethyl chlorpyrifos was not carried out in the available studies and these PFs are therefore considered indicative. However, overestimated processing factors can be derived considering the levels of total 3,5,6-TCP (which includes chlorpyrifos, desethyl chlorpyrifos and 3,5,6-TCP) in processed commodity and the levels of chlorpyrifos in raw agricultural commodities. 
RIVM note: The presented PFs for chlorpyrifos underestimate the actual exposure; the PF’s for total TCP are not presented by EFSA nor JMPR. 
c	Calculated by RIVM from residues in processed commodity / residues in RAC, based on the data indicated.
d	Calculated by RIVM from processing factor kernel to crude oil (2.3, table 126) and processing factor for crude oil to refined oil (0.05/0.07=0.71, table 127). 
e. 	Since dry barley and dry rice is not consumed as such, the Dutch dietary model uses a default processing factor of 0.4 for processing of rice (dry) to rice (cooked) or barley (dry) to barley (cooked). Therefore the processing factor for rice husked rice (cooked) is 0.13x0.4 = 0.052 and the processing factor for rice polished rice (cooked) is 0.07x0.4=0.028 and the processing factor for barley pot/pearled cooked is 2.33x0.4=0.932 
f. 	Since coffee beans roasted is not consumed as such, the Dutch dietary model uses a default processing factor of 0.04 for processing of coffee beans roasted to coffee extract as you drink it. Therefore the processing factor for coffee extract is 0.34x0.04 = 0.014. 

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198509][bookmark: _Toc483389467]Chlorpyrifos-methyl (chloorpyrifos-methyl)
The current EU residue definitions for dietary risk assessment in plant commodities are a) chlorpyrifos-methyl for raw commodities (except cereal grains); b) chlorpyrifos-methyl plus desmethyl-chlorpyrifos, expressed as chlorpyrifos for processed commodities and cereal grains;  c) 3,5,6-trichloropyridinol (TCP) + conjugates, expressed as TCP”. Residues for chlorpyrifos-methyl and TCP need to analysed separately and two separate consumer risk assessments have to be conducted (EFSA 2017). Since processing factors are used to refine the dietary risk assessment, they need to comply with the residue definitions for processed commodities. 

Chlorpyrifos-methyl has been evaluated by EFSA 2017 and EFSA 2011. 

EFSA 2017 processing factors supersede EFSA 2011 processing factors, because the residue definitions were changed. 

EFSA 2017 lists processing factors for chlorpyrifos-methyl plus its desmethyl metabolite (DEM). “Regarding the main residue deﬁnition (chlorpyrifos-methyl in raw commodities other than small grain cereals and sum of chlorpyrifos-methyl and desmethyl chlorpyrifos-methyl (DEM) in processed commodities and small grain cereals), only the studies performed on cereals and the new studies do include data for the metabolite desmethyl chlorpyrifos-methyl (DEM). It is noted that the new studies performed with juices of apple, orange and tomatoes and apple sauce clearly indicate that desmethyl chlorpyrifos-methyl (DEM) and chlorpyrifos-methyl remain below the LOQ in these processed items. Therefore, for these commodities, results of the old studies (only analysing for the parent compound) were also considered for deriving a process factor. Hence, robust processing factors are derived for juices (citrus, apples, tomatoes and wine grapes), apple sauce, raisins and red wine (unheated). A robust processing factor is also derived for peeled citrus where the residue deﬁnition for raw fruit commodities (chlorpyrifos-methyl only) applie s. Data for desmethyl chlorpyrifos-methyl (DEM) are also available for orange marmalade, canned pears, tomatoes (sauce, paste, ketchup and dried) as well as for barley (malt and beer) and all processed commodities of wheat grain (bran, ﬂours and breads). However, due to the limited number of data, only tentative processing factors were derived for these items. 
In the old studies, analysis for desmethyl chlorpyrifos-methyl (DEM) was not carri ed out but residue levels of the parent compound and the total 3,5,6-TCP residues are available. In this case, EFSA proposed to derive tentative processing factors considering the available results for total 3,5,6-TCP residue levels instead of considering the proposed residue deﬁnition (restricted to the sum of chlorpyrifos-methyl and its metabolite desmethyl chlorpyrifos-methyl (DEM)). This approach is expected to overestimate the calculated processing factors because the total 3,5,6-TCP residues include the parent compound, desmethyl chlorpyrifos-methyl (DEM) and 3,5,6-TCP. Therefore, the following processing factors are considered tentative: canned tomatoes (peeled and unpeeled). These factors could still be used to perform a conservative risk assessment. 
Processing factors were also derived for the second residue deﬁnition : sum of 3,5,6-TCP and its conjugates, expressed as 3,5,6-TCP. For this list of processing factors, both old and new studies were considered relevant since analysis of 3,5,6-TCP was always carried out. As for the ﬁeld residue trials, the absolute levels for 3,5,6-TCP and its conjugates were calculat ed by subtracting the contribution of the parent compound (and desmethyl chlorpyrifos-methyl (DEM) when available) to the total residue hydrolysed as 3,5,6-TCP.

Chlorpyrifos-methyl (090) was listed at the 40th session of the CCPR for periodic review by the 2009 JMPR for both residue and toxicological aspects. Since then, chlorpyrifos-methyl (090) has been evaluated by JMPR in 2009 (T,R), 2012 (R), 2013 (R), 2014 (R) where T = WHO toxicology evaluation and R = FAO residue evaluation. No processing factors were listed in JMPR 2012 and JMPR 2014. 

The JMPR 2009 and JMPR 2013 report lists processing factors based on the residue definition “chlorpyrifos-methyl”. Since this residue definition does not correspond with the current EU residue definition for dietary risk assessment (chlorpyrifos-methyl plus desmethyl chlorpyrifos-methyl), these processing factors underestimate the actual dietary exposure. JMPR did report data for desmethyl chlorpyrifos-methyl and total 3,5,6-trichloropyridinol (TCP) levels for some processing studies. Since EFSA 2017 indicates that a processing factor based on total TCP in processing commodity divided by chlorpyrifos-methyl in the RAC is a better estimate than a processing factor based on chlorpyrifos-methyl alons, these processing factors were derived by RIVM, where possible and relevant. For this purpose, total TCP needs to be expressed as chlorpyrifos-methyl by multiplication with MW_chlorpyrifos/MW_TCP = 322.521/ 198.43=1.62

JMPR processing factors for peaches, maize, cottonseed and rape seed could not be calculated because residues in the RAC were <LOQ. In addition, the JMPR 2009 evaluation report contained information on residues in raw edible portions for citrus and processing factors can be calculated from these data. JMPR processing factors are superseded by those from EFSA. 

Processing factors for chlorpyrifos-methyl 
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	citrus peeled = raw edible portion
	0.05 
	chlorpyrifos-methyl [a]
	EFSA 2017 LoE; n=14
	-
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	citrus juice
	0.03 
	chlorpyrifos-methyl [b]
	EFSA 2017 LoE; n=4
	grapefruit juice, lemon juice, lime juice, mandarin juice, orange juice
	-

	orange oil
	75.4
(40.2)
	total TCP x 1.62/ chlorpyrifos-methyl
(chlorpyrifos-methyl) [d]
	J 2009
table 61,
n=2
	grapefruit oil, lemon oil, lime oil, orange oil
	

	orange marmalade
	0.07
	chlorpyrifos-methyl + DEM
	EFSA 2017
LoE; n=2
	grapefruit marmalade, lemon marmalade, lime marmalade, mandarin marmalade
	-

	apple juice
	0.10 
	chlorpyrifos-methyl [b]
	EFSA 2017
LoE; n=4
	pear juice
	-

	apple puree (sauce)
	0.10
	chlorpyrifos-methyl [b]
	EFSA 2017
LoE; n=4
	pear sauce/puree
	-

	pears canned
	0.10
	chlorpyrifos-methyl + DEM
	EFSA 2017
LoE; n=2
	apple canned babyfood; pears canned babyfood
	-

	grapes, must
	1.62
(1.0)
	total TCPx1.62/ chlorpyrifos-methyl
(chlorpyrifos-methyl) [d]
	J 2009
table 64b,
n=1
	-
	-

	grapes red wine (unheated) 
	0.18
	chlorpyrifos-methyl + DEM
	EFSA 2017
LoE; n=6
	grapes white wine
	-

	grapes dried = raisins
	2.2
	chlorpyrifos-methyl + DEM
	EFSA 2017
LoE; n=6
	strawberries dried, blueberries dried, cranberries dried, currants dried, apricot dried, cherry dried, peach/nectarine dried, plum dried
	-

	grapes juice 
	0.24
	chlorpyrifos-methyl + DEM
	EFSA 2017
LoE; n=6
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice,
apricot juice, cherry juice, peach/nectarine juice, plum juice
	-

	tomato juice
	0.03
	chlorpyrifos-methyl [b]
	EFSA 2017
LoE; n=4
	sweet pepper juice
	-

	tomato peeled & canned
	0.04
	chlorpyrifos-methyl + DEM
	EFSA 2017
LoE; n=2
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	-

	tomato sauce/puree (i.e. single strength)
	0.58
	chlorpyrifos-methyl + DEM
	EFSA 2017
LoE; n=2
	-
	tomato cooked/boiled

	tomato, paste
(i.e. concentr)
	0.90
	chlorpyrifos-methyl + DEM
	EFSA 2017
LoE; n=2
	-
	-

	tomato ketchup
	0.43
	chlorpyrifos-methyl + DEM
	EFSA 2017
LoE; n=2
	-
	-

	tomato dried
	4.7
	chlorpyrifos-methyl + DEM
	EFSA 2017
LoE; n=2
	sweet pepper dried; chili pepper dried; aubergine dried
	-

	barley beer
	0.01
	chlorpyrifos-methyl + DEM
	EFSA 2017
LoE; n=2
	-
	

	barley, brewing malt
	0.14
	chlorpyrifos-methyl + DEM
	EFSA 2017
LoE; n=2
	-
	-

	rice, husked rice (dry)
	0.22 [e]
	chlorpyrifos-methyl [c]
	J 2013,
table 1,
n=6, mean
	-
	-

	rice, polished (dry)
	0.034
	chlorpyrifos-methyl [c]
	J 2013, table 1,
n=6, mean
	-
	rice flour

	rice, polished rice (cooked)
	0.012
	chlorpyrifos-methyl [c]
	J 2013, table 1,
n=6, mean
	-
	-

	rice bran
	1.67
	chlorpyrifos-methyl [c]
	J 2013, table 1,
n=6, mean
	-
	-

	wheat bran
	3.0
	chlorpyrifos-methyl + DEM
	EFSA 2017
LoE; n=2
	oats bran, rye bran 
	-

	wheat white flour 
	0.23
	chlorpyrifos-methyl + DEM
	EFSA 2017
LoE; n=2
	barley flour, oats flour, rye flour
	-

	wheat wholemeal flour
	1.2
	chlorpyrifos-methyl + DEM
	EFSA 2017
LoE; n=2
	rye wholemeal flour 
	-

	wheat white bread
	0.14
	chlorpyrifos-methyl + DEM
	EFSA 2017
LoE; n=2
	-
	

	wheat wholemeal bread
	0.67
	chlorpyrifos-methyl + DEM
	EFSA 2017
LoE; n=2
	rye wholemeal bread, oats wholemeal bread, barley wholemeal bread
	


a. EFSA 2017: “The residue deﬁnition for processed commodities does not apply to peeled fruits. Therefore, the calculated PF refer to chlorpyrifos-methyl residue levels in both raw and peeled commodities.”
b. EFSA 2017: “Two studies performed with analysis of desmethyl chlorpyrifos-methyl showed that this compound remained below the LOQ in these processed items. Therefore, the PF were derived considering only the residue levels of the parent compound in raw and processed commodities. It also allows using results from two other studies where only analysis of the parent compound was performed”
c. EFSA 2017: “Analysis for the metabolite desmethyl chlorpyrifos-methyl was not carried out in the available studies and these PF are therefore considered indicative. However, overestimated processing factors can be derived considering the levels of total 3,5,6-TCP (which includes chlorpyrifos-methyl and desmethyl chlorpyrifos-methyl in addition to 3,5,6-TCP) in processed commodity and the levels of chlorpyrifos-methyl in raw agricultural commodities.”
RIVM note: The presented PFs for chlorpyrifos-methyl underestimate the actual exposure; the PF’s for total TCP are not presented by EFSA.
d. Processing factors were calculated based on total TCP in the processed commodity and expressed as chlorpyrifos-methyl (by multiplication with 1.62) divided by chlorpyrifos-methyl in the RAC. These processing factors overestimate the exposure, because total TCP includes also TCP and its conjugates. The processing factor based on chlorpyrifos-methyl in processed commodity divided by chlorpyrifos-methyl in the RAC is shown in parentheses. These processing factors underestimate the exposure, because desmethyl-chlorpyrifos-methyl is not included.  
e. Since dry rice is not consumed as such, the Dutch dietary model uses a default processing factor of 0.4 for processing of rice (dry) to rice (cooked). Therefore the processing factor for rice husked rice (cooked) is 0.22x0.44 = 0.097 and for rice polished rice (cooked) is 0.034x0.4 =0.014 (this processing factor is superseded for the one found in cooked rice: 0.012). 

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198518][bookmark: _Toc483389468]Cyfluthrins
The current EU residue definition for dietary risk assessment in plant commodities is cyfluthrin including other mixtures of constituent isomers (sum of isomers) (EFSA 2016). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Cyfluthrins have been evaluated by EFSA 2016, EFSA 2013 and EFSA 2010. Processing factors are not listed by EFSA 2016 and EFSA 2013. 

EFSA 2010 lists processing factors based on the residue definition "cyfluthrin including other mixtures of constituent isomers (sum of isomers)". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, these processing factors can be used. The effect of processing on the magnitude of cyfluthrin residues was studied in different crops (apples, grapes, tomato, head cabbage, oilseed rape, and olives).  Since no further details are available on how these PFs have been derived, these values should be considered as indicative. 

Cyfluthrin was identified as a priority compound under the Periodic Re-evaluation Programme at and scheduled for the 2007 JMPR. Since then, cyfluthrin (157) has been evaluated by JMPR in 2007 (R), 2012 (R) and beta-cyfluthrin (228) has been evaluated by JMPR in 2007 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation.  

JMPR 2007 lists processing factors based on the residue definition "cyfluthrin, sum of isomers". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, these processing factors can be used. Processing studies were available for citrus fruit, apples, potato, tomato, cabbage, and oil seed crops. JMPR 2012 lists additional processing data for soyabeans. Where EFSA lists processing factors for the same commodity, EFSA processing factors supersede the JMPR processing factors. 

Processing factors for cyfluthrin related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	orange juice
	<0.05
	cyfluthrin isomers
	J 2007, table 93, n=1
	grapefruit juice, lemon juice, lime juice, mandarin juice
	-

	orange oil
	5.3
	cyfluthrin isomers
	J 2007, table 93, n=1
	grapefruit oil, lemon oil, lime oil
	-

	apple juice
	0.07
	cyfluthrin isomers
	EFSA 2010
	pear juice
	-

	apples dry
	0.38
	cyfluthrin isomers
	EFSA 2010
	pear dried
	-

	apple sauce/puree
	0.23
	cyfluthrin isomers
	EFSA 2010
	pear sauce/puree
	-

	grapes wine
	0.04
	cyfluthrin isomers
	EFSA 2010
	grapes red wine, grapes white wine
	-

	grapes juice
	0.09
	cyfluthrin isomers
	EFSA 2010
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice, apricot juice, cherry juice, peach/nectarine juice, plum juice
	-

	grapes dried = raisin
	1.1
	cyfluthrin isomers
	EFSA 2010
	strawberries dried, blueberries dried, cranberries dried, currants dried, apricot dried, cherry dried, peach/nectarine dried, plum dried
	-

	Olives canned (preserved)
	0.83
	cyfluthrin isomers
	EFSA 2010
	-
	-

	mango pulp = 
raw edible portion
	0.11 a
	cyfluthrin isomers
	J 2007, table 59, n=1
	-
	-

	tomato juice
	0.33
	cyfluthrin isomers
	EFSA 2010
	sweet pepper juice
	-

	tomato sauce/puree (i.e. single strength)
	0.66
	cyfluthrin isomers
	EFSA 2010
	-
	tomato cooked/boiled

	tomato paste (i.e. concentrated puree)
	1.83
	cyfluthrin isomers
	EFSA 2010
	-
	-

	tomato ketchup
	0.83
	cyfluthrin isomers
	EFSA 2010
	-
	-

	head cabbage trimmed, i.e. raw edible portion
	0.45
	cyfluthrin isomers
	EFSA 2010
	-
	-

	head cabbage cooked
	0.60
	cyfluthrin isomers
	EFSA 2010
	lamb's lettuce cooked/boiled, lettuce cooked/boiled, scarole cooked/boiled, spinach cooked/boiled, purslane cooked/boiled, beet leaves cooked/boiled, witloof cooked/boiled, celery leaves cooked/boiled, parsley cooked/boiled, broccoli cooked/boiled, cauliflower cooked/boiled, Brussels sprouts cooked/boiled, Chinese cabbage cooked/boiled, kale cooked/boiled, kohlrabi cooked/boiled, leeks cooked/boiled
	-

	oilseed rape oil
	4.0
	cyfluthrin isomers
	EFSA 2010
	linseed oil, peanut oil, poppy seed oil, sesame seed oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
	-

	Cottonseed refined oil
	1.2
	cyfluthrin isomers
	J 2007, appraisal, n=1
	-
	-

	Sunflower refined oil
	1.1
	cyfluthrin isomers
	J 2007, table 93, n=1
	-
	-

	Soyabean refined oil
	<0.56 a
	cyfluthrin isomers
	J 2012, evaluation page 394, n=1
	-
	-

	Olives crude oil (virgin oil)
	4.2
	cyfluthrin isomers
	EFSA 2010, n=2, mean
	
	

	Olives refined oil
	3.5
	cyfluthrin isomers
	EFSA 2010, n=2, mean
	palm nut oil, palmfruit oil, kapok oil
	-


a	Calculated by RIVM from residue in the processed commodity / residue in RAC based on table indicated. 
b	Olive crude oil is considered more relevant for dietary risk assessment, since olive oil does not require refinement. The processing factor for refined olive oil can be extrapolated to oils, where refinement is required to get an edible oil.

------------------------------------------------------------------------------------------------------------
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Gamma-cyhalothrin: The current EU residue definition for dietary risk assessment in plant commodities is “gamma-cyhalothrin” (EFSA 2014b). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Gamma-cyhalothrin was evaluated by EFSA 2014b. Processing information was not listed in EFSA 2014b. 

Processing factors derived for lambda-cyhalothrin can also be used for gamma-cyhalothrin (RIVM interpretation). 

Lambda-cyhalothrin: The current EU residue definition for dietary risk assessment in plant commodities is “lambda-cyhalothrin” (EFSA 2015). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Lambda-cyhalothrin was evaluated by EFSA 2015, EFSA 2014a/c, EFSA 2013 and EFSA 2009b/c. Processing factors were not listed by EFSA 2013 and EFSA 2009b. 

EFSA 2015, EFSA 2014a/c and EFSA 2009a contained processing factors based on the residue definition: "lambda-cyhalothrin". Since this residue definition is identical to the current EU residue definition for dietary risk assessment, these processing factors can be taken. Where the same studies were used by JMPR 2008 or EFSA 2009a or EFSA 2014a/c, the EFSA 2015 processing factors are preferred. Processing information on washing (plums, tomatoes, beans with pods) and cottonseed crude oil was not taken into account. 

Cyhalothrin (146) was evaluated for residue aspects by JMPR in 1984 (T,R), 1986 (R), 1988 (R), 2008 (R), 2015 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. At the 2008 Meeting, lambda-cyhalothrin has been evaluated as a new active substance intended as a replacement for cyhalothrin. No processing data are available in JMPR 2015, while processing data for cyhalothrin (JMPRs before 2008) are not considered relevant. 

JMPR 2008 lists processing factors based on the residue definition "lambda-cyhalothrin". Since this residue definition is identical to the current EU residue definition for dietary risk assessment, these processing factors can be taken.

Processing factors for lambda-cyhalothrin (and gamma-cyhalothrin)
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	citrus fruit peeled = raw edible portion
	<0.25
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=25, median
	grapefruit raw, lemon raw, lime raw, orange raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	citrus juice
	<0.33
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=2, median
	grapefruit juice, orange juice, lemon juice, lime juice, mandarin juice
	

	orange marmelade
	0.40
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=2, median
	lemon jam, mandarin jam
	

	apple juice
	0.11
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=1
	pear juice
	

	apple puree
	1
	lambda-cyhalothrin
	J 2008 appraisal
	pear sauce/puree
	

	apricot jam
	<0.28
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=4, median
	cherry jam
	

	peach juice bottled
	0.23
	lambda-cyhalothrin
	J 2008 appraisal
	-
	

	peach jam
	<0.28
	lambda-cyhalothrin
	J 2008 appraisal
	-
	

	peach canned
	0.30
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=4, median
	peach canned babyfood
	

	peach puree
	0.2
	lambda-cyhalothrin
	J 2008 appraisal
	apricot sauce/puree, plum sauce/puree, strawberries sauce/puree, raspberries sauce/puree, blueberries sauce/puree, cranberries sauce/puree, currants sauce/puree
	

	plum juice
	1
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=1
	apricot juice, cherry juice
	

	plum jam
	1
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=1
	-
	

	plum canned
	0.5
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=1
	apricot canned, apricot canned babyfood, cherry canned, plum canned babyfood
	

	plum dried
	3.0
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=1
	apricot dried, cherry dried, peach/nectarine dried, plum dried
	

	grape juice
	0.50
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=2, median
	blackberries juice, raspberries juice, blueberries juice, cranberries juice, rose hips juice, elderberries juice
	

	grape raisins = table grapes dried
	3
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=2, median
	strawberries dried, blueberries dried, cranberries dried, currants dried 
	

	grapes must
	0.5
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=2, median
	-
	

	grapes wine = red wine = white wine
	0.5
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=4, median
	-
	

	strawberries juice
	0.37
	lambda-cyhalothrin
	J 2008 appraisal
	-
	

	strawberries jam
	0.56
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=2, median
	-
	

	strawberries canned
	0.60
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=1, median
	strawberries canned babyfood
	

	currants juice
	0.34
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=2, median
	-
	

	currants jam
	0.84
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=2, median
	blackberries jam, raspberries jam, blueberries jam, cranberries jam, rose hips jam, elderberries jam
	

	currants canned
	0.63
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=2, median
	currants canned babyfood; table grapes canned, table grapes canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, rose hips canned babyfood, elderberries canned babyfood
	

	bananas peeled = raw edible portion
	<0.66
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=4, median
	-
	-

	mango peeled = raw edible portion
	0.28
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=2, median
	-
	-

	tomato juice
	<0.13
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=5, median
	sweet pepper juice
	

	tomato canned
	<0.10
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=4, median
	sweet peppers canned, sweet peppers canned babyfood, aubergines canned, aubergines canned babyfood
	

	tomato sauce/puree (i.e. single strength)
	<0.09
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=5, median
	-
	tomato cooked/boiled

	tomato paste (i.e. concentr puree)
	<0.11
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=5, median
	-
	-

	tomato ketchup
	0.22
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=1, median
	-
	-

	tomato sun dried 
	5.07
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=4, median
	sweet peppers dried, aubergines dried
	

	melons peeled, i.e. raw edible portion
	<0.50
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=1
	pumpkins raw without peel c, watermelons raw without peel c
	melon canned, melon sec processing, pumpkin cooked/boiled

	spinach cooked
	1.7
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=2, median
	lamb's lettuce cooked/boiled, lettuce cooked/boiled, scarole cooked/boiled c, purslane cooked/boiled, beet leaves cooked/boiled, witloof cooked/boiled, celery leaves cooked/boiled, parsley cooked/boiled, broccoli cooked/boiled, cauliflower cooked/boiled, Brussels sprouts cooked/boiled, cabbage cooked/boiled, Chinese cabbage cooked/boiled c, kale cooked/boiled c, kohlrabi cooked/boiled, leeks cooked/boiled
	

	fresh beans with pods cooked
	0.86
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=4, mean
	fresh beans without pods cooked/boiled c, fresh peas with pods cooked/boiled c, fresh peas without pods cooked/boiled c, fresh lentils cooked/boiled c
	

	fresh beans with pods canned (separated beans)
	0.82
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=4, mean
	fresh beans with pods canned babyfood, fresh beans without pods canned c, fresh peas without pods canned c, fresh peas without pods canned babyfood 
	

	soybean refined oil
	<1
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=1
	linseed oil, peanut oil, poppy seed oil, sesame seed oil, sunflower seed oil, rapeseed oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil and castor bean oil
	

	cottonseed refined oil
	0.01
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=1, median
	
	

	olives crude oil (virgin oil after cold press)
	0.43 b
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=2, median
	-
	

	olives refined oil (after warm press)
	0.50
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=1
	palm nut oil, palmfruit oil, kapok oil
	

	maize, flour
	<1
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=1
	
	

	maize, refined oil
	<1
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=1
	
	

	rice polished rice (dry)
	<0.01a
	lambda-cyhalothrin
	J 2008 appraisal
	-
	rice flour

	rice bran
	2.2
	lambda-cyhalothrin
	J 2008 appraisal
	-
	

	sorghum flour
	1
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=1
	millet flour
	

	sorghum starch
	<0.17
	lambda cyhalothrin
	EFSA 2015,
LoE,
n=1
	
	

	wheat bran
	4.0
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=1
	oats bran, rye bran c
	

	wheat germ
	1.5
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=1
	-
	

	wheat low grade flour = wholemeal flour
	0.50
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=1
	rye wholemeal flour
	

	wheat white flour (patent flour)
	0.50
	lambda-cyhalothrin
	EFSA 2015,
LoE,
n=1
	barley flour, oats flour, rye flour
	

	sugarcane refined sugar
	<0.05
	lambda-cyhalothrin
	J 2008 appraisal
	-
	


a. Since dry rice is not consumed as such, the Dutch dietary model uses a default processing factor of 0.4 for processing of rice (dry) to rice (cooked). Therefore the processing factor for rice polished rice (cooked) is <0.01x0.4 = 0.016. 
b. Olive crude oil is considered more relevant for dietary risk assessment, since olive oil does not require refinement. The processing factor for refined olive oil can be extrapolated to oils, where refinement is required to get an edible oil.
c. extrapolation used by EFSA 2014 and EFSA 2016

------------------------------------------------------------------------------------------------------------
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The current EU residue definition for dietary risk assessment in plant commodities is “beta-cypermethrin, sum of constituent isomers of beta-cypermethrin, expressed as beta-cypermethrin” for beta-cypermethrin (EFSA 2014) and “cypermethrin including other mixtures of constituent isomers (sum of isomers)” for all other cypermethrins (EFSA 2011). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Cypermethrins were evaluated by EFSA 2014, EFSA 2011, EFSA 2010, EFSA 2009. No processing factors are listed in EFSA 2014, EFSA 2010 and EFSA 2009. EFSA 2011 does not list processing factors but recommends to use the processing factor of 8.2 for refined olive oil from JMPR 2008. 

The JMPR’s last periodic review for toxicology was in 2006 and for residues in 2008 and included cypermethrin, alpha-cypermethrin and zeta-cypermethrin. Since then, cypermethrins (118) have been evaluated for residue aspects by JMPR in 2008 (R), 2009 (R), 2011 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. 

JMPR 2008, JMPR 2009 and JMPR 2011 list processing factors based on the residue definition "cypermethrin sum of isomers". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, these processing factors can be used. The 2008 JMPR agreed that, because the common composition of the three cypermethrin compounds, a food processing factor obtained for residues of one compound would apply to the residues of the others. Processing studies on oranges, maize grains, peanuts, soybean, oil palm and sugar beet roots could not be used, since residues in the RAC were <LOQ. Wheat processing factors in JMPR 2008 were superseded by the JMPR 2009 processing factors on wheat. 

Processing factors for cypermethrin related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	shaddocks and pomelos pulp = grapefruit raw edible portion
	<0.25
	cypermethrin isomers
	J 2011, appraisal, 
HREP/HRRAC =
<0.05/0.20
	-
	grapefruit canned, grapefruit sec processing, 

	citrus pulp (except shaddocks/pomelos) = citrus raw edible portion
	<0.31
	cypermethrin isomers
	J 2011, appraisal, HREP/HRRAC = <0.05/0.16
	orange raw, lime raw, lemon raw, mandarin raw
	orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	apple juice
	<0.38a
	cypermethrin isomers
	J 2008, zeta-cypermethrin, table 64, n=2, mean
	pear juice
	

	apple canned
	<0.38a
	cypermethrin isomers
	J 2008, zeta-cypermethrin, table 64, n=2, mean
	apple canned babyfood, pear canned, pear canned babyfood
	

	apple sauce/puree
	<0.38a
	cypermethrin isomers
	J 2008, zeta-cypermethrin, table 64, n=2, mean
	pear sauce/puree
	

	peach nectar = peach juice
	<0.14
	cypermethrin isomers
	J 2008, zeta-cypermethrin, table 65, n=2, best estimate
	apricot juice, cherry juice, plum juice, grape juice, strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice
	

	peach canned
	<0.14
	cypermethrin isomers
	J 2008, zeta-cypermethrin, table 65, n=2, best estimate
	apricot canned, apricot canned babyfood, cherry canned, peach canned babyfood, plum canned, plum canned babyfood,  table grapes canned, table grapes canned babyfood, strawberries canned, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood
	

	peach puree
	<0.14a
	cypermethrin isomers
	J 2008, zeta-cypermethrin, table 64, n=2, best estimate
	apricot puree, plum puree, strawberries sauce/puree, raspberries sauce/puree, blueberries sauce/puree, cranberries sauce/puree, currants sauce/puree
	

	plum dried = prunes
	3.2
	cypermethrin isomers
	J 2008, appraisal, n=2, median
	apricot dried, cherry dried, peach dried
	

	grapes dried = raisins
	3.3
	cypermethrin isomers
	J 2008, appraisal, n=4, median
	strawberries dried, blueberries dried, cranberries dried, currants dried
	

	grapes wine
	<0.08
	cypermethrin isomers
	J 2008, appraisal, n=8, best estimate
	wine grapes red wine, wine grapes white wine
	

	tomatoes canned
	<0.11
	cypermethrin isomers
	J 2008, appraisal, n=4, best estimate
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	

	tomatoes juice
	0.29
	cypermethrin isomers
	J 2008, appraisal, n=4, median
	sweet pepper juice
	

	tomatoes cooked
	<0.71
	cypermethrin isomers
	J 2008, zeta-cypermethrin, table 64, n=1
	sweet peppers cooked/boiled, aubergines cooked/boiled, okra, cooked/boiled, courgettes cooked/boiled
	cucumber cooked/boiled

	tomato sauce/puree (i.e. single strength)
	0.5
	cypermethrin isomers
	J 2008, appraisal, n=5, median
	-
	-

	tomato paste (i.e. concentrated puree)
	1.0
	cypermethrin isomers
	J 2008, appraisal, n=5, median
	-
	-

	gherkins canned 
	0.75
	cypermethrin isomers
	J 2008, alpha-cypermethrin, table 75, n=4, median
	courgettes canned, courgettes canned babyfood
	

	melon pulp = raw edible portion
	<0.2
	cypermethrin isomers
	J 2008, appraisal, HREP/HRRAC =<0.01/0.05
	pumpkins raw without peel, watermelons raw without peel
	melon canned, melon sec processing, pumpkin cooked/boiled

	head cabbage, cooked
	<0.05a
	cypermethrin isomers
	J 2008, alpha-cypermethrin, table 74, n=2, best estimate
	broccoli cooked/boiled, cauliflower cooked/boiled, Brussels sprouts cooked/boiled, kohlrabi cooked/boiled, 
	

	head cabbage, sauerkraut
	<0.05
	cypermethrin isomers
	J 2008, alpha-cypermethrin, table 75, n=2, best estimate
	-
	

	spinach microwaved = spinach cooked/boiled
	0.82b
	cypermethrin isomers
	J 2008, zeta-cypermethrin, table 65, n=2
	Chinese cabbage cooked/boiled, kale cooked/boiled, lamb's lettuce cooked/boiled, lettuce cooked/boiled, scarole cooked/boiled, purslane cooked/boiled, beet leaves cooked/boiled, witloof cooked/boiled, celery leaves cooked/boiled, parsley cooked/boiled, leeks cooked/boiled
	

	spinach canned
	0.43
	cypermethrin isomers
	J 2008, zeta-cypermethrin, table 65, n=2
	broccoli canned babyfood, cauliflower canned babyfood, Brussels sprouts canned, head cabbage canned, Chinese cabbage canned babyfood, kale canned, scarole canned, scarole canned babyfood, spinach canned babyfood, celery leaves canned, celery leaves canned babyfood, parsley canned babyfood 
	

	beans with pods, steamed = beans with pods, cooked/boiled
	1.0b
	cypermethrin isomers
	J 2008, zeta-cypermethrin, table 65, n=2
	-
	beans without pods cooked/boiled

	peas with pods, microwaved = peas with pods, cooked/boiled
	0.58b
	cypermethrin isomers
	J 2008, zeta-cypermethrin, table 65, n=4, median
	-
	peas without pods cooked/boiled

	rape seed oil refined
	1.2
	cypermethrin isomers
	J 2008, appraisal, n=2, median
	linseed oil, peanut oil, poppy seed oil, sesame seed oil, soya bean oil, cotton seed oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
	

	sunflower seed oil refined
	<0.46
	cypermethrin isomers
	J 2008, zeta-cypermethrin, table 65, n=1
	-
	

	olives canned (&fermented)
	1.3
	cypermethrin isomers
	J 2008, appraisal, n=2, median
	-
	

	olives crude oil (virgin oil),
olives refined oil
	8.2 c
	cypermethrin isomers
	J 2008, appraisal, n=4, median
	palmnut oil, palmfruit oil, kapok oil
	

	barley beer
	<0.03
	cypermethrin isomers
	J 2008, appraisal, n=6, median
	wheat beer, rye beer
	

	barley brewing malt
	0.66a
	cypermethrin isomers
	J 2008, alpha-cypermethrin, table 71, n=6, median
	-
	

	wheat bran
	2.5
	cypermethrin isomers
	J 2009, appraisal, n=4, median
	oats bran, rye bran
	

	wheat white flour
	0.35
	cypermethrin isomers
	J 2009, appraisal, n=4, median
	barley flour, oats flour, rye flour 
	

	wheat wholemeal flour
	1.0a
	cypermethrin isomers
	J 2009, table 1, n=1
	rye wholemeal flour
	

	wheat germ
	<0.56
	cypermethrin isomers
	J 2008, appraisal, n=1
	-
	

	tea infusion
	0.0099
	cypermethrin isomers
	J 2011, appraisal,
n=10, best estimate
	camomille flowers infusion, hybiscus flowers infusion, rose petals infusion, jasmin flowers infusion, lime infusion, strawberries leaf infusion, rooibos leaf infusion, mate infusion, valerian root infusion, ginseng root infusion, other herbal infusions
	-


a 	Calculated by RIVM from residues in processed commodity / residues in RAC from tables indicated (only for those trials where residues in RAC >= LOQ). 
b	JMPR contained processing factors for steamed, microwaved and cooked vegetables. The worst-case processing factor (i.e highest) was chosen to represent cooked/boiled vegetables in the NESTI calculation. 
c	Olive crude oil is considered more relevant for dietary risk assessment, since olive oil does not require refinement. The processing factor for refined olive oil can be extrapolated to oils, where refinement is required to get an edible oil. Although J 2008 lists PF=7.5 for crude oil and PF=8.2 for refined oil, an increase of residues after refinement is not possible. RIVM uses PF=8.2 for both oils. 

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198536][bookmark: _Toc483389471]Cyromazine
The current EU residue definition for dietary risk assessment in plant commodities is a) cyromazine and b) melamine (EFSA 2015). Since each of the analytes needs to be analysed seperately, separate processing factors are needed for each analyte. 

Cyromazine was evaluated by EFSA 2015, EFSA 2011 and EFSA 2008. Processing factors are not listed in EFSA 2008 and EFSA 2015.

EFSA 2011 lists processing factors on tomatoes and melons, based on the residue definition "cyromazine" or the residue definition "melamine". Since these residue definitions corresponds with the current EU residue definition for dietary risk assessment, these processing factors can be used.

Cyromazine was listed for periodic review for residues by 2007 JMPR. Since then, cyromazine (169) has been evaluated by JMPR in 2007 (R), 2012 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. JMPR 2012 did not contain processing information. 

JMPR 2007 lists processing factors for tomatoes and potatoes based on the residue definition "cyromazine". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment for cyromazine, these processing factors can be used. However, since EU has also derived processing factors for tomatoes, EFSA data are preferred for tomatoes.  

Processing factors for cyromazine
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	potatoes raw without peel, potatoes peeled = raw edible portion
	0.9
	cyromazine
	J 2007, appraisal, 
	cassava raw, sweet potatoes raw, yams raw, arrowroot raw, beetroot raw, celeriac raw, Jerusalem artichokes raw, parsnips raw, salsify raw, swedes raw, turnips raw
	

	potatoes chipsa
	1.3
	cyromazine
	J 2007, appraisal
	-
	

	potatoes granules = potato dried (granule/flake)
	2.8
	cyromazine
	J 2007, appraisal
	-
	

	tomato peeled&canned
	0.5
	cyromazine
	EFSA 2011, n=2, mean
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	

	tomato sauce/puree (i.e. single strength)
	1.2
	cyromazine
	EFSA 2011,
n=2, mean
	-
	tomato cooked/boiled

	tomato paste (i.e. concentrated puree)
	2.1
	cyromazine
	EFSA 2011,
n=2, mean
	-
	-

	tomato ketchup
	0.84
	cyromazine
	EFSA 2011,
n=2, mean
	-
	-

	tomato juice
	0.75
	cyromazine
	EFSA 2011,
n=2, mean
	sweet pepper juice
	

	cucurbits peeled = raw edible portion
	0.61
	cyromazine
	EFSA 2011,
n=2, mean
	melons raw, pumpkins raw, watermelons raw
	melon canned, melon sec processing, pumpkin cooked/boiled


a chips are interpreted as French fries (i.e. NL-patat)

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198545][bookmark: _Toc483389472]Deltamethrin
The current EU residue definition for dietary risk assessment in plant commodities is “sum of deltamethrin (cis-deltamethrin) and its trans-isomer and alpha-R-isomer” (EFSA 2015). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Deltamethrin was evaluated by EFSA 2015 and EFSA 2010. 

EFSA 2015 and EFSA 2010 contained processing factors but it was not clear whether these processing factors were derived from cis-deltamethrin or total deltamethrin (i.e. sum of isomers). EFSA 2015 indicates: “In these studies, residues were always reported as 'deltamethrin' and it is not clear if an analytical method covering all the isomers has been used. Consequently, no robust processing factors for enforcement and risk assessment could be derived. The processing factors reported in Appendix B should therefore be considered as indicative only.” Since the JMPR 2002 evaluation report contains data for individual isomers, processing factors can be calculated based on cis-deltamethrin alone or based on the sum of isomers. Based on these results, the processing factors for cis-deltamethrin alone do not differ so much from the processing factors for total deltamethrin (i.e. sum of isomers). For this reason, processing factors for cis-deltamethrin residues can be used as a rough estimate for processing factors for total deltamethrin (i.e. sum of isomers) and vice versa. 

Deltamethrin was identified as a priority compound under the Periodic Re-evaluation Program and scheduled for the 2002 JMPR. Since then, deltamethrin (135) has been evaluated by the JMPR in 2002 (R), where T = WHO toxicology evaluation and R=FAO residue evaluation. 

JMPR 2002 lists processing factors based on the residue definition: "deltamethrin plus trans-deltamethrin plus α-R deltamethrin". Since this residue definition corresponds with the current EU residue for dietary risk assessment, these processing factors can be used. EFSA 2015 processing factors supersede those derived by JMPR. 

Processing factors for deltamethrin related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	apple juice
	0.1a
	deltamethrin, sum of isomers
	J 2002, table 106, n=2, median
	pear juice
	

	prunes = plum dried 
	3.6
	deltamethrin, sum of isomers
	J 2002, table 107, n=2, median
	apricot dried, cherry dried, peach/nectarine dried, table grapes dried, strawberries dried, blueberries dried, cranberries dried, currants dried 
	

	strawberries canned
	0.65
	deltamethrin (unclear whether this is sum of isomers)
	EFSA 2015,
table B.1.2.3;
n=1
	apricot canned, apricot canned babyfood, cherry canned, peach canned, peach canned babyfood, plum canned, plum canned babyfood,  table grapes canned, table grapes canned babyfood, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood
	

	potatoes raw without peel; raw edible portion
	0.07
	deltamethrin (unclear whether this is sum of isomers)
	EFSA 2010,
n=1
	cassava raw, sweet potatoes raw, yams raw, arrowroot raw, beetroot raw, celeriac raw, Jerusalem artichokes raw, parsnips raw, salsify raw, swedes raw, turnips raw
	potato dried (granule/flake) taking into account default drying factor (f)

	potatoes cooked/boiled with peel
	0.26
	deltamethrin (unclear whether this is sum of isomers)
	EFSA 2015,
table B.1.2.3;
n=4;
median
	carrots cooked/boiled with skin
	

	potatoes fried without peel
	0.04
	deltamethrin (unclear whether this is sum of isomers)
	EFSA 2015,
table B.1.2.3;
n=4;
median
	-
	

	potatoes cooked/boiled without peel
	0.26x0.07 =0.018 b
	deltamethrin (unclear whether this is sum of isomers)
	EFSA 2010, 
n=4 cooked ,
n=1 peeled
	cassava cooked/boiled without peel, sweet potatoes cooked/boiled without peel, yams cooked/boiled without peel, beetroot cooked/boiled without peel, celeriac cooked/boiled without skin, Jerusalem artichokes cooked/boiled without peel, parsnips cooked/boiled without skin; radishes cooked/boiled without skin, salsify cooked/boiled without peel, swedes cooked/boiled without peel, turnips cooked/boiled without peel
	potato sec processing

	tomato juice
	1.00
	deltamethrin (unclear whether this is sum of isomers)
	EFSA 2015,
table B.1.2.3;
n=1
	sweet pepper juice
	

	tomato sauce/puree (i.e. single strength)
	0.4
	deltamethrin, sum of isomers
	J 2002, table 108, n=2, median
	-
	tomato cooked/boiled

	tomato paste (i.e.concentrated puree)
	0.4
	deltamethrin, sum of isomers
	JMPR 2002,
EFSA 2015,
table B.1.2.3;
n=1-2
	-
	-

	tomato ketchup
	1.00
	deltamethrin (unclear whether this is sum of isomers)
	EFSA 2015,
table B.1.2.3;
n=1
	
	

	melon pulp = raw edible portion
	0.22
	deltamethrin (unclear whether this is sum of isomers)
	J 2002, table 64, n=6, median
	pumpkins raw without peel, watermelons raw without peel
	melon canned, melon sec processing, pumpkin cooked/boiled

	spinach cooked/boiled
	0.86
	deltamethrin (unclear whether this is sum of isomers)
	J 2002, table 72, all data, n=11, median
	lamb's lettuce cooked/boiled, lettuce cooked/boiled, scarole cooked/boiled, purslane cooked/boiled, beet leaves cooked/boiled, witloof cooked/boiled, celery leaves cooked/boiled, parsley cooked/boiled, broccoli cooked/boiled, cauliflower cooked/boiled, head cabbage cooked/boiled, Brussels sprouts cooked/boiled, Chinese cabbage cooked/boiled, kale cooked/boiled, kohlrabi cooked/boiled, leeks cooked/boiled
	

	fresh beans with pods cooked/boiled
	0.50
	deltamethrin (unclear whether this is sum of isomers)
	J 2002, table 73, PHI 1-7, RAC>LOQ,  n=18, median
	fresh beans without pods cooked/boiled, fresh peas with pods cooked/boiled, fresh peas without pods cooked/boiled, fresh lentils cooked/boiled
	

	dry pulses cooked/boiled
	0.10
	deltamethrin (unclear whether this is sum of isomers)
	EFSA 2015,
table B.1.2.3;
n=1
	dry beans cooked/boiled, dry lentils cooked/boiled, dry peas cooked/boiled, other dry pulses cooked/boiled 
	

	sunflower seed , crude oil
	10
	deltamethrin (unclear whether this is sum of isomers)
	EFSA 2015,
table B.1.2.3;
n=1
	-
	

	oilseed rape, crude oil
	10
	deltamethrin (unclear whether this is sum of isomers)
	EFSA 2015,
table B.1.2.3;
n=1
	linseed oil, peanut oil, poppy seed oil, sesame seed oil, soya bean oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil and castor bean oil
	

	cotton seed, crude oil
	0.02
	deltamethrin (unclear whether this is sum of isomers)
	EFSA 2015,
table B.1.2.3;
n=1
	
	

	olives crude oil after warm press
	1.6 g
	deltamethrin sum of isomers
	J 2002;
EFSA 2015,
table B.1.2.3;
n=1-3
	palmnut oil, palmfruit oil, kapok oil
	-

	barley beer
	0.02
	deltamethrin (unclear whether this is sum of isomers)
	EFSA 2015,
table B.1.2.3;
n=1
	
	barley beer

	maize crude oil
(dry milling)
	20
	deltamethrin, sum of isomers
	EFSA 2015,
table B.1.2.3;
n=1
	-
	

	maize germ
(dry milling)
	0.32
	deltamethrin, sum of isomers
	J 2002 appraisal
n=1
	-
	

	rice husked rice (dry)
	0.06c 
	deltamethrin, sum of isomers
	J 2002, table 111, n=2,
median
	-
	

	rice polished rice (dry)
	0.024c
	deltamethrin, sum of isomers
	J 2002, table 111, n=2,
median
	-
	rice flour

	rice bran
	1.7
	deltamethrin, sum of isomers
	J 2002, table 111, n=2,
median
	-
	

	sorghum flour
	0.33
	deltamethrin, sum of isomers
	J 2002, table 119, n=2, median
	millet flour
	

	sorghum starch
	<0.05
	deltamethrin, sum of isomers
	J 2002, table 119, n=2, median
	-
	-

	wheat bran
	3.3
	deltamethrin, sum of isomers
	J 2002 appraisal
	oats bran, rye bran
	

	wheat flour = wheat white flour
	0.31
	deltamethrin, sum of isomers
	J 2002 appraisal
	barley white flour, oats white flour, rye white flour
	

	wheat wholemeal = wholemeal flour
	0.91
	deltamethrin, sum of isomers
	J 2002 appraisal
	rye wholemeal flour, 
	

	wheat germ
	1.2
	deltamethrin, sum of isomers
	J 2002 appraisal
	-
	

	wheat whitebread
	0.14
	deltamethrin, sum of isomers
	J 2002 appraisal
	-
	

	wheat wholemeal bread
	0.42
	deltamethrin, sum of isomers
	J 2002 appraisal
	barley wholemeal bread, oats wholemeal bread, rye wholemeal bread
	

	wheat white noodles = pasta
	0.13
	deltamethrin, sum of isomers
	J 2002 appraisal
	-
	

	tea water =
tea infusion
	0.0008d
	deltamethrin (unclear whether this is sum of isomers)
	J 2002, table 101, n=40, median
	camomille flowers infusion, hybiscus flowers infusion, rose petals infusion, jasmin flowers infusion, lime infusion, strawberries leaf infusion, rooibos leaf infusion, mate infusion, valerian root infusion, ginseng root infusion, other herbal infusions
	


a	Since the JMPR 2002 study on apple juice seems to be the same as the one used by EFSA, a processing factor of 0.01 as used by EFSA 2015 seems to be erroneous. This should be 0.1 (JMPR derived <0.09 for total deltamethrin).  
b	Calculated by RIVM from data with LOQ = 0.002 mg/kg, to be able to determine processing factors. These trials have not been selected for MRL setting. 
c. 	Since the JMPR 2002 study on rice seems to be the same as the one used by EFSA, the processing factor for polished rice as described by EFSA, seems erroneous and derived from milled by-products. Since dry rice is not consumed as such, the Dutch dietary model uses a default processing factor of 0.4 for processing of rice (dry) to rice (cooked). Therefore the processing factor for rice husked rice (cooked) is 0.15x0.4 = 0.06 and the processing factor for rice polished rice (cooked) is 0.06x0.4 = 0.024. 
d	Calculated by RIVM from residues in tea water / residues in black tea; all data have been taken into account. Data where processing was indicated from tea leaf to tea water or from black tea leaf to tea water have not been taken into account, since leaves do not represent the RAC. 
e	Processing factor for cooked peeled potatoes is calculated by RIVM by multiplication of the processing factor for cooked potatoes with peel (0.26) x peeled raw potatoes (0.07) = 0.26x0.07 = 0.018
f 	The processing factor for potato peeled raw can at least be extrapolated to potato dried (granule/flake), taking into account the default drying factor of 9.5 which is used in the Dutch dietary risk assessment model. Therefore a processing factor of <0.07x9.5 = 0.665 can be used for potato dried (granule/flake). 
g	Olive crude oil is considered more relevant for dietary risk assessment, since olive oil does not require refinement. 

-----------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198554][bookmark: _Toc483389473]Dicloran
The current EU residue definition for dietary risk assessment in plant commodities is “sum of dicloran and DCHA for roots, tubers and bulb vegetables and dicloran only for all other commodities” (EFSA 2013). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Dicloran was evaluated by EFSA 2013 and EFSA 2010. 

EFSA 2013 and EFSA 2010 lists processing factors for fruit commodities based on the residue definition "dicloran". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, these processing factors can be used.  

Dicloran was evaluated under the CCPR periodic Review Programme by the 1998 JMPR. Since then, dicloran (083) has been evaluated by JMPR in 1998 (T,R), 2003 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation.

JMPR 2003 did not contain processing factors but confirmed the 1998 JMPR processing factors. JMPR 1998 lists processing studies on grapes, plums and tomatoes based on the residue definition "dicloran". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, these processing factors can be used. EFSA also lists processing factors for citrusfruit, apples, grapes, tomatoes and cottonseed; EFSA data are preferred. 

Processing factors for dicloran
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	plums dried = prunes
	1.8
	dicloran
	J 1998, appraisal, n=1
	apricots dried, cherries dried, peaches dried
	-

	grapes, dried (sun dried, raisins)
	0
	dicloran
	J 1998, appraisal n=2, best estimate
	strawberries dried, blueberries dried, cranberries dried, currants dried 
	-

	grape juice
	1.1
	dicloran
	EFSA 2013, table 3-2, n=3, median
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice, apricot juice, cherry juice, peach/nectarine juice, plum juice
	-

	tomato sauce/puree (i.e. single strength)
	1.1
	dicloran
	EFSA 2013, n=3, median
	-
	tomato cooked/boiled

	tomato paste (i.e. concentrated puree)
	1.9
	dicloran
	EFSA 2013,
n=3, median
	
	



------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198563][bookmark: _Toc483389474]Difenoconazole/difenoconazool
The current EU residue definition for dietary risk assessment in plant commodities is a) difenoconazole and b) triazole derivative metabolites (TDM) (EFSA 2014c). Since these analytes need to be analysed separately, separate processing factors are needed for each of the compounds. Currently TDM’s are not included in the dietary risk assessment. 

Difenoconazole was evaluated by EFSA 2014a/b/c, EFSA 2013, EFSA 2012, EFSA 2011b, EFSA 2011a, EFSA 2010b, EFSA 2010a, EFSA 2009b and EFSA 2009a. Processing factors are not listed by EFSA 2014a/b/c, EFSA 2012, EFSA 2009b and EFSA2009a.

EFSA 2013, EFSA 2011b, EFSA 2011a, EFSA 2010b, EFSA 2010a lists processing factors based on the residue definition "difenaconazole". Since this residue is identical to the current EU residue definition for dietary risk assessment, these processing factors can be used. 

Difenoconazole (224) has been evaluated by JMPR in 2007 (T, R), 2010 (R), 2013(R) where T = WHO toxicology evaluation and R = FAO residue evaluation. 

JMPR 2007 and 2013 lists processing factors based on the residue definition "difenoconazole". Since this residue definition is identical to the current EU residue definition for dietary risk assessment, these processing factors can be used. Processing studies on rapeseed and sugarbeet roots could not be used since residue levels in the RAC were <LOQ. JMPR 2010 lists only processing factors for ginseng dried, but since this is the RAC, these processing factors are not relevant. EFSA data supersede the data from JMPR. 

Processing factors for difenaconazole
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	orange oil
	47
	difenaconazole
	J 2014, table 30,
n=2, mean
	grapefruit oil, lemon oil, lime oil
	-

	orange juice
	<0.01
	difenaconazole
	J 2014, table 30,
n=2, best estimate
	grapefruit juice, lemon juice, lime juice, mandarin juice
	-

	apple puree/sauce
	0.14
	difenaconazole
	EFSA 2011a, n=1
	pear sauce/puree
	-

	apple juice 
	0.02
	difenaconazole
	EFSA 2011a, n=1
	pear juice
	-

	grapes juice
	<0.5
	difenaconazole
	JMPR 2007, appraisal, n=1
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice, apricot juice, cherry juice, peach/nectarine juice, plum juice
	-

	grapes must
	0.67 a
	difenaconazole
	JMPR 2007, table 66, n=5
	-
	-

	grapes dried (raisins)
	1.2
	difenaconazole
	JMPR 2007, appraisal, n=2, median
	strawberries dried, blueberries dried, cranberries dried, currants dried, apricot dried, cherry dried, peach/nectarine dried, plum dried
	-

	grapes wine
	<0.18
	difenaconazole
	JMPR 2007, appraisal, n=11, best estimate
	grapes red wine, grapes white wine
	-

	banana pulp = 
raw edible portion
	<0.28
	difenaconazole
	JMPR 2007, appraisal, HREP/HRRAC = <0.02/0.07
	-
	banana sauce/puree, banana fried, banana canned babyfood, banana sec processing

	papaya peeled, papaya pulp i.e. papaya raw edible portion
	0.15
	difenaconazole
	EFSA 2013,
table 3-2,
n=4, median

	-
	-

	potato flakes (i.e. potato dried)
	<0.024
	difenaconazole
	J 2014, table 30,
n=1
	-
	-

	potato chips (i.e. potato crisps)
	0.073
	difenaconzole
	J 2014, table 30,
n=1
	-
	-

	carrots cooked/boiled (without skin?)
	0.049
	difenaconazole
	EFSA 2010a,  n=4, median
	-
	potatoes boiled/microwaved without peel, cassava cooked/boiled without peel, sweet potatoes cooked/boiled without peel, yams cooked/boiled without peel, beetroot cooked/boiled without peel, celeriac cooked/boiled without skin, Jerusalem artichokes cooked/boiled without peel, parsnips cooked/boiled without skin, radishes cooked/boiled without skin, salsify cooked/boiled without peel, swedes cooked/boiled without peel, turnips cooked/boiled without peel

	carrots canned
	0.055
	difenaconazole
	EFSA 2010a, n=4, median
	potatoes canned, potatoes canned babyfood, beetroot canned, beetroot canned babyfood, carrots canned babyfood, celeriac canned, celeriac canned babyfood, salsify canned, swedes canned, swedes canned babyfood, 
	-

	carrots juice
	0.063
	difenaconazole
	EFSA 2010a, n=4, median
	beetroot juice 
	-

	tomato canned
	0.07
	difenaconazole
	EFSA 2010b, n=4, median
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	-

	tomato juice
	0.2
	difenaconazole
	EFSA 2010b, n=4, median
	sweet pepper juice
	-

	tomato sauce/puree (i.e. single strength)
	0.66
	difenaconazole
	JMPR 2007, appraisal, n=4, median
	-
	tomato cooked/boiled


	tomato paste (i.e. concentrated puree)
	1.6
	difenoconazole
	J 2014, table 30,
n=4, median
	-
	-

	melon peeled, i.e. melon raw edible portion
	<0.2
	difenoconazole
	EFSA 2012,
table 3-2,
median, n=9
	pumpkins raw without peel b , watermelons raw without peel b
	melon canned, melon sec processing, pumpkin cooked/boiled

	olives crude oil (virgin oil)
	1.5 c
	difenaconazole
	JMPR 2007, appraisal, n=4, median
	-
	-

	olives refined oil
	1.4 c
	difenaconazole
	JMPR 2007, appraisal, n=4, median
	palm nut oil, palmfruit oil, kapok oil
	-


a	Calculated by RIVM from residue in processed product / residue in RAC from values given in the table indicated where residue in RAC > LOQ. 
b	Extrapolation used by EFSA 2013. 
c	Olive crude oil is considered more relevant for dietary risk assessment, since olive oil does not require refinement. The processing factor for refined olive oil can be extrapolated to oils, where refinement is required to get an edible oil.

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198572][bookmark: _Toc483389475]Dimethoate&omethoate
The current EU residue definition for acute dietary risk assessment in plant commodities is “sum of dimethoate and 6 times omethoate expressed as dimethoate” (EFSA 2012). Since these analytes need to be analysed separately, separate processing factors are needed for each of the compounds. So for acute dietary risk assessment the following applies:
Total dimethoate residue = dimethoate x PFdimethoate + 6 x 1.076 x omethoate x PFomethoate

Dimethoate&omethoate were evaluated by EFSA 2013, EFSA 2011, EFSA 2010b, EFSA 2010a, EFSA 2009, and EFSA 2006. No processing factors were found in EFSA 2013, EFSA 2011, EFSA 2010b, EFSA 2010a, EFSA 2009. 

EFSA 2006 lists processing factors for olives, but it is not clear on what residue definition these are based. They seem to be derived from JMPR 2003 data, but the actual values differ.

The CCPR scheduled dimethoate, omethoate for periodic review in 1998. Since then, dimethoate (027) has been evaluated by JMPR in 1998 (R), 2003 (T,R), 2006 (R), 2008 (R), omethoate (055) in 1998 (R),  where T = WHO toxicology evaluation and R = FAO residue evaluation. JMPR 2006 and JMPR 2008 did not contain processing factors.

JMPR 1998 and 2003 lists processing factors based on the residue definition "dimethoate" or "omethoate". Since such processing factors can be used separately in the current EU residue definition for dietary risk assessment "dimethoate + 6 x omethoate expressed as dimethoate", these processing factors can be used. Processing studies on omethoate in potatoes, cotton seed, maize could not be used since omethoate residue levels in the RAC were <LOQ. JMPR 2003 processing factors on olives are superceded by EFSA 2012.  

Processing factors for dimethoate only
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	citrus fruit pulp = raw edible portion
	0.027 b
	dimethoate
	JMPR 2003, table 12, underlined, EU trials, n=18, median, foliar treatment
	grapefruit raw, orange raw, lemon raw, lime raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	orange juice
	0.14
	dimethoate
	JMPR 1998, appraisal, n=2, mean
	grapefruit juice, lemon juice, lime juice, mandarin juice
	-

	orange oil
	0.19
	dimethoate
	JMPR 1998, table 57, n=2, mean
	grapefruit oil, lemon oil, lime oil
	-

	olives canned
	0.3
	dimethoate
	EFSA 2012,
table 3-3,
n=3, mean
	-
	-

	avocado pulp
= raw edible portion
	0.1
	dimethoate
	JMPR 1998, table 35, underlined, n=1, dip treatment
	-
	-

	mango pulp
= raw edible portion
	0.27 c
	dimethoate
	JMPR 2003, table 13, underlined, n=5, median, foliar + dip treatment
	-
	-

	potato granules/flakes = potato dried
	0.12
	dimethoate
	JMPR 1998, appraisal, n=1
	-
	-

	potato chips = potato French fries
	<0.12
	dimethoate
	JMPR 1998, appraisal, n=1
	-
	-

	tomato juice
	0.11
	dimethoate
	JMPR 1998, appraisal, n=1
	sweet pepper juice
	-

	tomato sauce/puree (i.e. single strength)
	1.7
	dimethoate
	JMPR 1998, appraisal, n=1
	-
	tomato cooked/boiled

	tomato paste (i.e. concentrated puree)
	2.9
	dimethoate
	JMPR 1998, appraisal, n=1
	-
	-

	tomato ketchup
	1.8
	dimethoate
	JMPR 1998, appraisal, n=1
	-
	-

	cabbage core cut to salad = raw edible portion
	0.20
	dimethoate
	JMPR 2003, 
table 32, n=1
	-
	-

	cabbage cooked/boiled
	0.20
	dimethoate
	JMPR 2003, 
table 32, n=1
	broccoli cooked/boiled, cauliflower cooked/boiled,  Brussels sprouts cooked/boiled, Chinese cabbage cooked/boiled, kale cooked/boiled, kohlrabi cooked/boiled, lamb's lettuce cooked/boiled, lettuce cooked/boiled, scarole cooked/boiled, spinach cooked/boiled, purslane cooked/boiled, beet leaves cooked/boiled, witloof cooked/boiled, celery leaves cooked/boiled, parsley cooked/boiled, leeks cooked/boiled
	-

	cottonseed refined oil
	<0.34
	dimethoate
	JMPR 1998, appraisal, n=1
	linseed oil, peanut oil, poppy seed oil, sesame seed oil, sunflower seed oil, rape seed oil, soya bean oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
	-

	olives crude oil (virgin oil)
	0.30 d
	dimethoate
	EFSA 2012
table 3-3
n-3, mean
	-
	-

	olives refined oil
	0.27 d
	dimethoate
	EFSA 2012,
table 3-3
n=3, mean
	palm nut oil, palmfruit oil, kapok oil
	-

	maize flour
	0.34
	dimethoate
	JMPR 1998, appraisal, n=1
	-
	-

	maize starch
	<0.17
	dimethoate
	JMPR 1998, appraisal, n=1
	-
	-

	maize refined oil
	<0.17
	dimethoate
	JMPR 1998, appraisal, n=1
	-
	-

	wheat wholemeal flour
	0.65 a
	dimethoate
	JMPR 2003,
table 33, n=4, median
	rye wholemeal flour
	-

	wheat white flour = wheat flour
	0.22 a
	dimethoate
	JMPR 2003, appraisal, n=4, median
	barley flour, oats flour, rye flour 
	-

	wheat bran
	4.4 a
	dimethoate
	JMPR 2003,
table 33, n=4, median
	oats bran, rye bran
	-

	wheat germ
	2.9 a
	dimethoate
	JMPR 2003,
table 33, n=4,
median
	-
	-

	wheat wholemeal bread
	1.9
	dimethoate
	JMPR 2003,
table 33, n=4,
median
	barley wholemeal bread, oats wholemeal bread, rye wholemeal bread
	-


a	Calculated by RIVM from residue in processed product / residue in RAC, only where RAC > LOQ. Values differ from values calculated by JMPR in table 33. JMPR processing factors cannot be reproduced. 
b	Calculated by RIVM from residue in processed product / residue in RAC, only where RAC > LOQ. Values for oranges, mandarins and lemons were mixed. 
c	Calculated by RIVM from residue in processed product / residue in RAC, only where RAC > LOQ. 
d	Olive crude oil is considered more relevant for dietary risk assessment, since olive oil does not require refinement. The processing factor for refined olive oil can be extrapolated to oils, where refinement is required to get an edible oil.

Processing factors for omethoate only
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	citrus fruit pulp = raw edible portion
	0.50 b
	omethoate
	JMPR 2003, table 34, PHI 21/22 days, EU trials, n=16, median
	grapefruit raw, orange raw, lemon raw, lime raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	orange juice
	0.21
	omethoate
	JMPR 1998, appraisal, n=2, mean
	grapefruit juice, lemon juice, lime juice, mandarin juice
	-

	orange oil
	<0.07
	omethoate
	JMPR 1998, table 57, n=2, mean
	grapefruit oil, lemon oil, lime oil
	-

	olives canned
	0.12
	omethoate
	EFSA 2012,
table 3-3,
n=3, mean
	-
	-

	mango pulp
	1.0 c
	omethoate
	JMPR 2003, table 13, underlined, n=5, median, foliar + dip treatment
	-
	-

	tomato juice
	0.17
	omethoate
	JMPR 1998, appraisal, n=1
	sweet pepper juice
	-

	tomato sauce/puree (i.e. single strength)
	1.0
	omethoate
	JMPR 1998, appraisal, n=1
	-
	tomato cooked/boiled

	tomato paste (i.e. concentrated puree)
	1.4
	omethoate
	JMPR 1998, appraisal, n=1
	-
	-

	tomato ketchup
	1.0
	omethoate
	JMPR 1998, appraisal, n=1
	-
	-

	cabbage core cut to salad = raw edible portion
	0.12
	omethoate
	JMPR 2003, 
table 32, n=1
	-
	-

	cabbage cooked/boiled
	0.12
	omethoate
	JMPR 2003, 
table 32, n=1
	broccoli cooked/boiled, cauliflower cooked/boiled,  Brussels sprouts cooked/boiled, Chinese cabbage cooked/boiled, kale cooked/boiled, kohlrabi cooked/boiled, lamb's lettuce cooked/boiled, lettuce cooked/boiled, scarole cooked/boiled, purslane cooked/boiled, beet leaves cooked/boiled, spinach cooked/boiled, witloof cooked/boiled, celery leaves cooked/boiled, parsley cooked/boiled, leeks cooked/boiled
	-

	olives crude oil (virgin oil),
olives refined oil
	0.01 b
	omethoate
	EFSA 2012,
table 3-3,
n=3, mean
	palm nut oil, palmfruit oil, kapok oil
	-

	wheat wholemeal flour
	0.33 a
	omethoate
	JMPR 2003,
table 33, n=4, median
	rye wholemeal flour
	-

	wheat white flour
	<0.33 a
	omethoate
	JMPR 2003,
table 33, n=4, median
	barley flour, oats flour, rye flour 
	-

	wheat bran
	1.3 a
	omethoate
	JMPR 2003,
table 33, n=4, median
	oats bran, rye bran
	-

	wheat germ
	0.67 a
	omethoate
	JMPR 2003,
table 33, n=4, median
	-
	-

	wheat wholemeal bread
	0.33 a
	omethoate
	JMPR 2003,
table 33, n=4, median
	barley wholemeal bread, oats wholemeal bread, rye wholemeal bread
	-


a	Calculated by RIVM from residue in processed product / residue in RAC, only where RAC > LOQ. Values differ from values calculated by JMPR in table 33. JMPR processing factors cannot be reproduced. 
b	Olive crude oil is considered more relevant for dietary risk assessment, since olive oil does not require refinement. The processing factor for refined olive oil can be extrapolated to oils, where refinement is required to get an edible oil. EFSA 2012 indicates PF <0.01 for crude oil and PF 0.01 for refined oil, which indicates an increase of omethoate after refinement. An increase of omethoate after refinement is only possible if dimethoate is present in the crude oil and breaks down to omethoate during refinement. To avoid underestimation of residues, RIVM uses PF 0.01 for omethoate in both oils. 

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198581][bookmark: _Toc483389476]Dinocap&meptyldinocap
The current EU residue definition for dietary risk assessment in plant commodities is “Sum of dinocap isomers and their corresponding phenols expressed as dinocap” (EFSA 2011a). Meptyldinocap is a specific isomer of dinocap and is therefore covered by this residue definition. Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Dinocap&meptyldinocap were evaluated in EFSA 2011b, EFSA 2011a, EFSA 2006, EFSA 2004. EFSA 2011b, 2011a and EFSA 2006 did not contain processing factors. EFSA 2004 could not be found because the website link referred to another substance. 

Dinocap (087) has been evaluated by JMPR in 1969 (T,R), 1974 (T,R), 1989 (T,R), 1992 (R), 1998 (R), 1999 (R), 2000 (T), 2001 (R) and meptyldinocap (244) has been evaluated by JMPR in 2010 (T, R), where T = WHO toxicology evaluation and R = FAO residue evaluation. JMPR 2001, 1999, 1992, 1989, 1974 did not contain processing factors for dinocap. 

Although JMPR 1969 (dinocap) gave processing data for dried apricots, it is not clear which residue was measured here. Data from JMPR 1969 were therefore not used. The analytical methods used in JMPR 1998 convert the crotonate isomers to the corresponding phenols which are methylated. The analytical method cannot distinguish between dinocap and its phenol derivatives. For this reason, JMPR 1998 lists processing factors for dinocap based on the residue definition "sum of dinocap isomers and the dinocap phenols, expressed as dinocap". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment in plant commodities, these processing factors can be taken. Since residue levels in the RAC were below the LOQ, no processing factors could be calculated for peach juice, peach preserves (i.e. canned), tomato juice, tomate purée, tomato preserve (i.e. canned) and tomato ketchup.  

JMPR 2010 lists processing factors for meptyldinocap based on the residue definition "sum of meptyldinocap and the corresponding phenol, 2,4-DNOP, expressed as the parent meptyldinocap". Since this specific isomer is considered to behave similarly as dinocap, and the residue definition is considered similar, processing factors for meptyldinocap can be used for dinocap. Although JMPR 2010 contained processing factors for meptyldinocap on grape must, grape wine, strawberries jam and strawberries preserves (i.e. canned) these processing factors were not considered together with the JMPR 1998 processing factors for dinocap. Since the processing factors of JMPR 1998 result in similar or more worst case residues, these are retained. In JMPR 2010 no processing factors could be derived for grapes raisins because of conflicting results. 

Processing factors for dinocap and meptyldinocap
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	apple juice
	<0.55
	dinocap isomers and its phenols
	dinocap – J1998, table 46, n=2, best estimate
	pear juice
	-

	apple puree = apple sauce
	<0.55
	dinocap isomers and its phenols
	dinocap – J1998, table 46, n=2, best estimate
	pear sauce/puree
	-

	grapes must
	0.07
	dinocap isomers and its phenols
	dinocap – J1998, appraisal, n=3, median
	-
	-

	grapes wine
	0.07
	dinocap isomers and its phenols
	dinocap – J 1998, appraisal, n=3, median
	grapes red wine, grapes white wine
	-

	strawberries jam
	0.29
	dinocap isomers and its phenols
	dinocap – J 1998, appraisal, n=2, mean
	apricot jam, cherry jam, peach jam, plum jam, blackberries jam, raspberries jam, blueberries jam, cranberries jam, currants jam, rose hips jam, elderberries jam
	-

	strawberries preserved = strawberries canned
	0.29
	dinocap isomers and its phenols
	dinocap – J 1998, appraisal,
n=2, mean
	apricot canned, apricot canned babyfood, cherry canned, peach canned, peach canned babyfood, plum canned, plum canned babyfood,  table grapes canned, table grapes canned babyfood, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood
	-

	melon pulp = raw edible portion
	<0.02
	meptyldinocap and its phenol
	meptyldinocap – J 2010, appraisal, HREP/HRRAC = <0.005/0.28
	pumpkins raw without peel, watermelons raw without peel
	melon canned, melon sec processing, pumpkin cooked/boiled



------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198591][bookmark: _Toc483389477]Dithianon
The current EU residue definition for dietary risk assessment in plant commodities is “dithianon” (EFSA 2015). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Dithianon has been evaluated by EFSA 2015 and EFSA 2010. 

EFSA 2015 and EFSA 2010 list processing factors based on the residue definition "dithianon". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can used. The EFSA 2015 processing factors are taken from the EFSA 2010 review. EFSA 2010 lists processing factors for apple and grapes. Since EFSA 2010 lists only a range of processing factors and does not indicate which processing factor is the best estimate, the highest value is taken (worst case). 

Dithianon was listed under the Periodic Review Programme and was re-scheduled for 2013 JMPR. Since then, dithianon (180) has been evaluated by JMPR in 2013(R, where T = WHO toxicology evaluation and R = FAO residue evaluation. Therefore, JMPR data from before 2013 are superseded by data from 2013 and onwards.

JMPR 2013 contains processing data based on the residue definition “dithianon”. Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, these processing factors can be used. JMPR data are superseded by EFSA data.   

Processing factors for dithianon
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	pomelo pulp=
grapefruit raw edible portion
	0.034
	dithianon
	J 2013, appraisal, HREP/HRRAC = 0.05/1.49
	-
	grapefruit canned, grapefruit sec processing, 

	mandarin pulp = raw edible portion 
	0.041
	dithianon
	J 2013, appraisal, 
HREP/HRRAC = 0.09/2.2
	orange raw, lemon raw, lime raw
	orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	apple juice
	0.1
	dithianon
	EFSA 2015
EFSA 2010, n=10, max
	pear juice
	-

	apple sauce
	0.125
	dithianon
	EFSA 2015
EFSA 2010, n=8, max
	pear sauce/puree
	-

	apple dried
	0.033
	dithianon
	EFSA 2015
EFSA 2010, n=2, max
	pear dried
	-

	apple canned
	0.125
	dithianon
	EFSA 2015
EFSA 2010, n=4, max
	apple canned babyfood, pear canned, pear canned babyfood
	-

	apple syrup
	0.04
	dithianon
	J 2013, appraisal,
n=4, median
	-
	-

	cherry canned
	<0.055
	dithianon
	J 2013,
appraisal,
n=4, median
	apricot canned, apricot canned babyfood, peach canned, peach canned babyfood, plum canned, plum canned babyfood, table grapes canned, table grapes canned babyfood, strawberries canned, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hipss canned babyfood, elderberries canned babyfood
	-

	cherry juice
	<0.055
	dithianon
	J 2013,
appraisal,
n=4, median
	apricot juice, peach/nectarine juice, plum juice
	

	cherry jam
	<0.055
	dithianon
	J 2013,
appraisal,
n=4, median
	apricot jam, peach/nectarine jam, plum jam, strawberries jam, raspberries jam, blueberries jam, cranberries jam, currants jam, rose hips jam, elderberries jam, 
	

	plum sauce/puree
	0.035
	dithianon
	J 2013,
appraisal,
n=4, median
	apricot sauce/puree, strawberries sauce/puree, raspberries sauce/puree, blueberries sauce/puree, cranberries sauce/puree, currants sauce/puree, 
	

	plum dried (prunes)
	0.515
	dithianon
	J 2013,
appraisal,
n=4, median
	apricot dried, cherry dried, peach/nectarine dried 
	

	grape raisins (grapes dried)
	1.64
	dithianon
	J 2013,
appraisal,
n=4, median
	strawberries dried, blueberries dried, cranberries dried, currants dried,
	

	grapes must
	0.33
	dithianon
	EFSA 2015
EFSA 2010, n=13, max
	-
	-

	grapes wine = red wine = white wine
	0.08
	dithianon
	EFSA 2015
EFSA 2010, n=13, max
	-
	-

	grapes juice
	0.003
	dithianon
	EFSA 2015
EFSA 2010, n=4, max
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice 
	-

	hops beer
	<0.0003
	dithianon
	J 2013,
appraisal,
n=4, median
	-
	-



-----------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198600][bookmark: _Toc483389478]Dithiocarbamates (dithiocarbamaten)
Dithiocarbamates are analysed as a common moiety reaction product CS2. CS2 may result from use of mancozeb, maneb, metiram, propineb, thiram, ziram (zinc dimethyldithiocarbamate or DADZ), metam (incl metam sodium and metam potassium), ferbam, nabam, zineb, sodium dimethyldithiocarbamate, potassium dimethyldithiocarbamate, zinc diethyldithiocarbamate, and/or sodium diethyldithiocarbamate. 
· Since propineb needs also to be analysed as propylene diamine (PDA), the presence of both CS2 and PDA in a sample indicates whether and how much of the CS2 residue is derived from propineb. 
· Since thiram needs also to be analysed as thiram, the presence of both CS2 and thiram in a sample indicates whether and how much of the CS2 residue is derived from thiram.  
· Since ziram needs also to be analysed as ziram, the presence of both CS2 and ziram in a sample indicates whether and how much of the CS2 residue is derived from ziram. 
· Although ferbam with formula [N(CH3)2-CS-S]3-Fe is also listed in pesticide web, the substance is not approved (95/276/EC), no national authorisations are in place, and MRLs have been set at the default level of 0.01 mg/kg for all commodities (Reg 396/2005). Since CS2 may also be derived from this compound, it is assumed that the CS2 contribution of this compound is less than 0.01 mg/kg (expressed as CS2). 
· Although zineb with formula [-S-CS-NH-CH2-CH2-NH-CS-S-Zn-]x is also listed in pesticide web, the substance is not approved (01/245/EC ), no national authorisations are in place, and MRLs have been set at the default level of 0.01 mg/kg for all commodities (Reg 396/2005). Zineb, SANC0/2225/2000-final, 06.10.2000, describes withdrawal of zineb. Since CS2 may also be derived from this compound, it is assumed that the CS2 contribution of this compound is less than 0.01 mg/kg (expressed as CS2). 
· Although sodium dimethyldithiocarbamate with formula N(CH3)2-CS-S-Na is also listed in pesticide web, no authorisation is in place (EC 2002/2076), no toxicological information is available and MRLs have been set at the default level of 0.01 mg/kg for all commodities (Reg 396/2005). Since CS2 may also be derived from this compound, it is assumed that the CS2 contribution of this compound is less than 0.01 mg/kg (expressed as CS2). 
· Although zinc dimethyldithiocarbamate (DADZ) is also listed in pesticide web, no authorisation is in place (EC 2002/2076), no toxicological information is available and MRLs have been set at the default level of 0.01 mg/kg for all commodities (Reg 396/2005). However, since zinc dimethyldithiocarbamate is a synonym for ziram, this seems strange, since ziram is listed in pesticide web with MRLs. 
· Although nabam with formula Na-S-CS-NH-CH2-CH2-NH-CS-S-Na is also listed in pesticide web, no authorisation is in place (EC 2002/2076), no toxicological information is available and MRLs have been set at the default level of 0.01 mg/kg for all commodities (Reg 396/2005). Since CS2 may also be derived from this compound, it is assumed that the CS2 contribution of this compound is less than 0.01 mg/kg (expressed as CS2). 
· Other dithiocarbamates not listed in pesticide web are: 
- Potassium dimethyldithiocarbamate with formula N(CH3)2-CS-S-K (mol weight 159.31, used as biocide in paper/paperboard manufacture and in leather industry), 
- Sodium diethyldithiocarbamate with formula N(CH2-CH3)2-CS-S-Na (mol weight 171.259, used as precurcor for herbicides, as anti-alcoholism drug, or as precursor for rubber vulcanisation agents) 
- Zinc diethyldithiocarbamate (ZDEC) with formula (N(CH2-CH3)2-CS-S)2-Zn (mol weight 361.91, used as rubber vulcanisation accelerator)
- Zinc dibutyldithiocarbamate (ZDBC) with formula (N(CH2-CH2-CH2-CH3)2-CS-S)2-Zn (mol weight 474.12, used as rubber vulcanisation accelerator)
- Zinc dibenzyldithiocarbamate (ZBEC) with formula (N(CH2-C6H6)2-CS-S)2-Zn (mol weight 610.19, used as rubber vulcanisation accelerator);
Since CS2 may also be derived from these compounds, it is assumed that the CS2 contribution of these compounds is less than 0.01 mg/kg each (expressed as CS2).

The current EU residue definition for dietary risk assessment in plant commodities is a) dithiocarbamates, expressed as CS2 including maneb, mancozeb, metiram, propineb, thiram and ziram, b) ethylenethiourea (ETU). Since CS2 and ETU need to be quantified separately, processing factors are only applicable to the compound in question. 

Dithiocarbamates were evaluated by EFSA 2015 (thiram use); EFSA 2012 (metiram use), EFSA 2011b(metam use), EFSA 2011a (mancozeb use), EFSA 2010b (thiram use), EFSA 2010a (mancozeb use), EFSA 2009b (mancozeb use), EFSA 2009a (metam use), EFSA 2008 (thiram use). Processing factors are not listed in EFSA 2011a/b, EFSA 2010b, EFSA 2009a. 

EFSA 2015 lists processing factors based on the residue definition “thiram”. This residue definition will underestimate the residues, since the metabolites containing the CS2 moiety are not taken into account. However, since EFSA also lists the original dataset, processing factors based on CS2 could be calculated as well. 

EFSA 2012, EFSA 2010a, EFSA 2009b and EFSA 2008 list processing factors based on the residue definition "CS2". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. EFSA 2008 (thiram use) lists processing factors for CS2 in bananas and EFSA 2009b (mancozeb use) lists processing factors for CS2 in grape wine, different from the EFSA 2012 (metiram use) data. The highest PF value was taken in the present evaluation. 

EFSA 2009b indicates: “From the processing studies submitted in the framework of the peer review, it was estimated that ETU concentration in processed products accounts for 0.2-30% of the mancozeb concentration in raw products (Italy, 2000).” In addition, EFSA 2010a gives processing information for ETU for fresh peas without pods (canned, cooked, blanched). However since the CS2 residues in the processed pea commodities were below LOQ and information on ETU is insufficient, no processing factors were derived. 

Nabam was evaluated once at the JMPR 1976, but no information is available in the 1976 JMPR evaluation report, nor in reports of subsequent years. Zineb was evaluated once at the 1967 JMPR for residue aspects, but no tolerances (i.e. MRLs) were set because of insufficient data. Propineb was re-scheduled for periodic review the 2004 JMPR. Ferbam, thiram and ziram were evaluated at the 1996 Meeting within the Periodic Review Programme. Metiram residue aspects were considered for the first time by the 1995 JMPR. Mancozeb and maneb were scheduled for periodic review at the 1993 JMPR.. In summary, relevant dithiocarbamate evaluations by JMPR are: 1993 (T,R, mancozeb, maneb), 1995 (R, metiram), 1996 (T,R ferbam, thiram, ziram), 2004 (R, propineb), where T = WHO toxicology evaluation and R = FAO residue evaluation. JMPR 1996 on ferbam does not contain processing data. 

JMPR 2004 (propineb) lists processing factors based on the residue definition "CS2 derived from propineb" (residues measured as CS2 or PDA). Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. Trials were considered acceptable if there was satisfactory agreement between the results for propineb determined as CS2 and as propylene diamine. The processing factors for apple sauce (0.15, J 2004 table 61/62, n=2, mean), are less worst case than the one for other dithiocarbamates. The processing factors for apple juice (0.20, J 2004 table 67, n=2) and grape wine (0.92, J 2004 table 67/68, n=4) are superseded by those used by EFSA. 

JMPR 1996 (thiram) lists processing factors based on the residue definition "CS2 derived from thiram”. Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. In two grape processing trials thiram residue levels in raisins were 3.6 and 1.1 times those in the grapes in one trial and in the other they were not detected (<0.1 mg/kg). Because of the inconsistency the Meeting could not draw any conclusions about likely residues in raisins. The processing factors for apple juice (0.29, n=1, USA 1993) and grape wine (<0.071, n=8, France 1995) are superseded by those used by EFSA. 

JMPR 1996 (ziram) lists processing factors based on the residue definition “CS2 derived from ziram” (residues measured as CS2). Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. The processing factors for apple juice (0.097, J1996, appraisal) are superseded by those used by EFSA.

JMPR 1995 (metiram) lists processing factors based on the residue definition “CS2 derived from metiram” (residues measured as CS2). Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. The processing factors for apple juice (0.06, J1995 appraisal) and grape wine (0.04, J 1995 appraisal) are superseded by those used by EFSA. Processing studies where potatoes and tomatoes were boiled, could not be used, because the CS2 content in the processed commodities was not analysed. 

JMPR 1993 (maneb) lists processing factors based on the residue definition “CS2 derived from maneb” (residues measured as CS2). Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. The processing factors for peeled watermelons (0.67, J 1993 table 7, n=2, mean), grape raisins (0.18, table 29, n=1), tomato paste (0.34, J 1993 table 32, n=1) are less worst case than the one for other dithiocarbamates or better estimates were available for sugarbeet white sugar (<0.43, J 1993, table 30, n=1). The processing factors for tomato juice (<0.34, J 1993 table 32, n=1), tomato canned (<0.34, J 1993 table 32, n=1) are not considered the best estimate. The processing factors for apple juice (0.34, J 1993 table 27, n=2, mean) are superseded by those used by EFSA.

JMPR 1993 (mancozeb) lists processing factors based on the residue definition “CS2 derived from mancozeb” (residues measured as CS2). Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. The processing factors for grape juice (0.13, J1993 table 23, n=1), grape must (0.50, J 1993 table 24, n=7), tomato juice (<0.075, J 1993 table 69/70, n=3, best estimate), tomato sauce/puree (0.14, J 1993, table 69/70, n=2, mean) have lower values than the one for other dithiocarbamates. The processing factors for peeled citrusfruits (0.058, J 1993, table 13, n=9), orange juice (0.088, J 1993, table 12, n=10, median), grape wine (0.30, J 1993, table 23/24, n=14, median), peeled bananas (<0.11, J 1993, table 26/27, n=7, median) are superseded by those used by EFSA.

Processing factors for CS2 from various dithiocarbamate uses 
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	citrus fruits without peel, i.e. raw edible portion
	0.14
	CS2
	EFSA 2012, 
metiram use,
table 4-1,
Italy 2007, 
EFSA 2010a,
PROfile 2008
	grapefruit raw, orange raw, lime raw, lemon raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	orange juice
	0.14
	CS2
	EFSA 2009b,
mancozeb use
table 4-1,
Italy 2007
	grapefruit juice, lemon juice, lime juice, mandarin juice
	-

	apple juice
	0.31
	CS2
	EFSA 2009b,
mancozeb use
table 4-1,
Italy 2000
	pear juice
	-

	apple sauce/puree
	0.15 a
	CS2
	J 2004,
propineb use,
table 61, 62,
n=2, mean
	take data from metiram use
	-

	apple sauce/puree
	0.22 b
	CS2
	J 1995,
metiram use,
appraisal,
n=109, median, 
CS2>LOQ
	-
	-

	pear sauce
	<0.10
	CS2
	J 2004,
propineb use,
table 62,
n=1
	-
	-

	pear compote, i.e. pear cooked
	<0.074 a
	CS2
	J 1995,
metiram use,
table 46,
n=22, all PHIs
	-
	-

	cherry juice
	0.55
	CS2 
	J 2004,
propineb use,
appraisal,
n=2, mean
	apricot juice, peach/nectarine juice, plum juice
	-

	cherry jam
	0.35
	CS2
	J 2004,
propineb use
appraisal,
n=2, mean
	apricot jam, peach jam, plum jam, strawberries jam, blackberries jam, raspberries jam, blueberries jam, cranberries jam, currants jam, rose hips jam, elderberries jam
	-

	cherry canned (preserves)
	0.15
	CS2
	J 2004,
propineb use
appraisal,
n=3, mean
	apricot canned, apricot canned babyfood, peach canned, peach canned babyfood, plum canned, plum canned babyfood,  table grapes canned, table grapes canned babyfood, strawberries canned, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood
	-

	plum cooked, i.e. plum sauce/puree
	0.60 a
	CS2
	J 1995,
metiram use,
table 22,
n=3, median
	apricot sauce/puree, strawberries sauce/puree, raspberries sauce/puree, blueberries sauce/puree, cranberries sauce/puree, currants sauce/puree
	-

	grape wine
	0.1
	CS2
	EFSA 2009b,
mancozeb use
table 4-1,
Italy 2000
	wine grapes red wine,
wine grapes white wine
	-

	grape wine 
	<0.071
	CS2
	J 2006,
thiram use
appraisal, 
n=8, median
(France 1995)
	take data from mancozeb
	

	grape must
	1.1 a
	CS2
	J 2004,
propineb use,
table 67
n=2, mean
	-
	-

	grape must
	0.67
	CS2
	J 1995,
metiram use,
appraisal, 
table 48,
n=16, median
	take data from propineb use
	-

	grape juice
	<0.071
	CS2
	J 1996,
thiram use,
appraisal,
n=8, best estimate
	take data from metiram use
	-

	grape juice
	2.0
	CS2
	J 1995,
metiram use,
appraisal, 
table 47, n=23
CS2>LOQ
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, rose hips juice, elderberries juice
	-

	grape raisins = dried
	2.3 a
	CS2
	J 2004,
propineb use,
table 69,
n=2, mean
	strawberries dried, blueberries dried, cranberries dried, currants dried, apricot dried, cherry dried, peach/nectarine dried, plum dried
	-

	olives canned (brined fruit)
	0.65 a
	CS2
	J 2004,
propineb use,
table 73,
n=2, mean
	-
	-

	banana pulp; bananas without peel; i.e. raw edible portion
	0.5
	CS2
	EFSA 2008,
thiram use,
table 3-2,
n=40, unbagged bananas
	-
	banana sauce/puree, banana fried, banana canned babyfood, banana sec processing

	papaya without peel
	0.41
	CS2
	J 1993,
mancozeb use,
table 27, n=1
	
	-

	avocado without peel; i.e. raw edible portion
	<0.011 d
	CS2 
	EFSA 2015,
thiram use
table 3-2, as CS2; n=6, best estimate
	-
	-

	potatoes boiled without peel
	<0.19 a
	CS2
	J 1993,
mancozeb use,
table 71, n=1
	cassava cooked/boiled without peel, sweet potatoes cooked/boiled without peel, yams cooked/boiled without peel, beetroot cooked/boiled without peel, celeriac cooked/boiled without skin, Jerusalem artichokes cooked/boiled without peel, parsnips cooked/boiled without skin, radishes cooked/boiled without skin, salsify cooked/boiled without peel, swedes cooked/boiled without peel, turnips cooked/boiled without peel
	-

	potato french fries
	<0.19 a
	CS2
	J 1993,
mancozeb use,
table 71, n=1
	-
	-

	potato chips 
(= crisps)
	<0.19 a
	CS2
	J 1993,
mancozeb use,
table 71, n=1
	-
	-

	potato granules/flakes
	<0.19 a
	CS2
	J 1993,
mancozeb use,
table 71, n=1
	-
	-

	tomato juice
	<0.12
	CS2
	J 2004,
propineb use
appraisal,
n=10, mean
	sweet pepper juice
	-

	tomato preserves = canned
	0.15
	CS2
	J 2004,
propineb use
appraisal,
n=4, mean
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	-

	tomato sauce/puree (i.e. single strength)
	<0.34 a
	CS2
	J 1993, 
maneb use,
table 32, n=1
	-
	tomato cooked/boiled

	tomato paste
	1.1
	CS2
	J 2004,
propineb use,
appraisal,
n=4, mean
	-
	-

	tomato ketchup
	<0.12
	CS2
	J 2004,
propineb use
appraisal,
n=6, mean
	-
	-

	melons peeled, i.e. melon raw edible portion
	0.65 a
	CS2
	J 2004
propineb use
table 51,
PHI 7 days,
n=4, median
	-
	melon canned, melon sec processing

	watermelons peeled, i.e. watermelon raw edible portion
	0.90 a
	CS2
	J 2004
propineb use
table 52,
PHI 7 days,
n=4, median
	pumpkins raw without peel
	pumpkin cooked/boiled

	head cabbage without wrapper leaves
	0.70
	CS2
	J 1993,
maneb use,
appraisal
	-
	-

	beans with pods, canned
	0.01 a
	CS2
	J 1993,
maneb used,
table 28, n=1
	canned fresh beans without pods, canned fresh peas without pods 
	-

	beans with pods,
frozen
	0.10 a
	CS2
	J 1993,
maneb use,
table 28, n=1
	beans without pods frozen, peas with pods, peas without pods frozen
	-

	beans with pods, 
babyfood
	<0.01 a
	CS2
	J 1993,
maneb use,
table 28, n=1
	green beans with pods canned babyfood, fresh peas without pods canned babyfood
	-

	beans with pods,
cooked/boiled
	<0.026 a
	CS2
	J 1995,
metiram use,
best estimate
page 582, n=3
	fresh beans without pods cooked/boiled, fresh peas with pods cooked/boiled, fresh peas without pods cooked/boiled, fresh lentils cooked/boiled 
	-

	olives crude oil (virgin oil),
olives refined oil
	0.3 a,c
	CS2
	J 2004
propineb use
table 72, 73,
n=2, mean
	palmnut oil, palmfruit oil, kapok oil
	-

	barley flour, i.e. barley white flour
	<0.02 a
	CS2
	J 1993,
mancozeb use,
table 74,
n=1
	-
	-

	barley bran
	<0.02 a
	CS2
	J 1993,
mancozeb use,
table 74,
n=1
	-
	-

	barley germ
	<0.02 a
	CS2
	J 1993,
mancozeb use,
table 74,
n=1
	wheat germ
	-

	wheat bran
	2.0
	CS2
	J 1993,
mancozeb use,
table 75, 
n=9, median
	oats bran, rye bran
	-

	wheat flour, i.e. wheat white flour
	0.80
	CS2
	J 1993,
mancozeb use,
table 75, 
n=9, median
	oats white flour, rye white flour 
	-

	wheat bread, i.e. wheat white bread
	0.43
	CS2
	J 1993,
mancozeb use,
table 75, 
n=9, median
	-
	-

	sugarbeet root
white sugar
	<0.2 a
	CS2
	J 1993,
mancozeb use,
table 73, n=2, best estimate
	-
	-


a	Calculated by RIVM from data indicated
b	Value mentioned in the JMPR report is 0.21. But recalculation by RIVM gave 0.22 based on 109 samples where the CS2 residue in the apple sauce was > LOQ. 
c	Olive crude oil is considered more relevant for dietary risk assessment, since olive oil does not require refinement. The processing factor for refined olive oil can be extrapolated to oils, where refinement is required to get an edible oil. In this case the PF for both oils is the same. 
d	Calculated by RIVM from CS2 data in table 3-2 of the EFSA 2015 report. Since all residues in the pulp were <0.05 mg/kg, processing factors could be calculated as <0.011, <0.015, <0.023, <0.025, <0.028, <0.031. The best estimate is therefore <0.011.  

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198618][bookmark: _Toc483389479]Dodine
The current EU residue definition for dietary risk assessment in plant commodities is “dodine” (EFSA 2015a). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Dodine has been evaluated by EFSA 2015a, EFSA 2013b, EFSA 2013a, and EFSA 2010. 

EFSA 2015a, EFSA 2013b, EFSA 2013a, EFSA 2010 list processing factors based on the residue definition "dodine". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, these processing factors can be used. EFSA 2015a processing factors supersede all previous EFSA processing factors. 

Dodine was listed under the Periodic Review Programme and was re-scheduled for 2003 JMPR. Since then, dodine (084) has been evaluated by JMPR in 2003(R), 2004 (corr. to 2003 report), where T = WHO toxicology evaluation and R = FAO residue evaluation. JMPR 2004 does not contain processing factors. 

JMPR 2003 lists processing factors based on the residue definition "dodine". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, these processing factors can be used. The processing factor for apple unclarified juice derived from JMPR 2003 differed from the one derived by EFSA. The EFSA data are preferred. 

Processing factors for dodine
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	apple fresh juice
	0.17
	dodine
	EFSA 2015, 
table 3-3,
n=3
	pear juice
	-

	banana peeled, 
i.e banana raw edible portion
	<0.06
	dodine
	EFSA 2015
table 3-3, n=12
	-
	banana sauce/puree, banana fried, banana canned babyfood, banana sec processing

	olives crude oil
(virgin oil after cold press)
	0.009
	dodine
	EFSA 2015
table 3-3, n=3
	-
	palmnut oil, palmfruit oil, kapok oil



------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198627][bookmark: _Toc483389480]Ethephon
The current EU residue definition for dietary risk assessment in plant commodities is “ethephon” (EFSA 2014). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.
 
Ethephon has been evaluated by EFSA 2014, EFSA 2009, EFSA 2008 and EFSA 2006. 

EFSA 2014, EFSA 2009, EFSA 2008 and EFSA 2006 lists processing factors based on the residue definition "ethephon". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, these processing factors can be taken. Processing factors listed in EFSA 2006, EFSA 2008 and EFSA 2009 are superseded by those in EFSA 2014, where appropriate. EFSA 2014 indicates: “Under the current application 4 studies were submitted for table olive brined but no processing factor could be derived as all results were below the LOQ (0.05 mg/kg).”

Ethephon (106) has been evaluated for residue aspects by JMPR in 1977 (T,R), 1978 (T,R), 1983 (R), 1985 (R), 1994 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. The JMPR 1985, 1983 and 1978 reports did not contain processing data.

JMPR 1994 and 1977 lists processing factors based on the residue definition "ethephon". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, these processing factors can be used. Processing factors were taken directly or deduced from the residue data as presented in the JMPR evaluation reports. JMPR processing factors for apple juice, grape raisins, grape wine, grape juice, peeled pineapple, tomato juice, tomato sauce/puree, cottonseed oil, olive oil, wheat flour, wheat germ and wheat bran are superseded by those from EFSA. 

Processing factors for ethephon
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	tangerine flesh =
mandarin raw edible portion
	0.14
	ethephon
	J 1977,
table 2, 0.10/0.72
	grapefruit raw, orange raw, lemon raw,
lime raw 
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	apple juice
(clarified juice)
	1.6
	ethephon
	EFSA 2009,
table 3-2, n=1
	pear juice
	

	table grapes dried
(raisins)
	9.8
	ethephon
	EFSA 2014,
para 3.1.1.3,
n=4
	strawberries dried, blueberries dried, cranberries dried, currants dried, apricot dried, cherry dried, peach/nectarine dried, plum dried
	

	wine grapes juice
	2.10
	ethephon
	EFSA 2009,
table 3-2, n=2
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice, apricot juice, cherry juice, peach/nectarine juice, plum juice
	

	wine grapes must
	0.80
	ethephon
	EFSA 2009,
table 3-2, n=2
	-
	

	wine grapes red wine
	1.80
	ethephon
	EFSA 2009, 
table 3-2, n=2
	-
	

	wine grapes white wine
	1.20
	ethephon
	EFSA 2009,
table 3-2, n=2
	-
	

	blackberries preserves = blackberries jam
	0.39a
	ethephon
	J 1994, table 4, 
n=2, median
	strawberries jam, raspberries jam, blueberries jam, cranberries jam, currants jam, rose hips jam, elderberries jam, apricot jam, cherry jam, peach/nectarine jam, plum jam
	

	cranberries sauce/puree (freshly frozen)
	1.5
	ethephon
	J 1994, appraisal, 
PHI 7-10 days
	strawberries sauce/puree, raspberries sauce/puree, blueberries sauce/puree, currants sauce/puree, apricot sauce/puree, plum sauce/puree
	

	pineapple peeled = raw edible portion
	0.25
	ethephon
	EFSA 2009,
table 3-2, n=16
	-
	

	pineapple slices, canned with juice  = pineapple canned
	0.28
	ethephon
	J 1994, table 25, 
0.05/0.18
	-
	

	pineapple juice
	0.39
	ethephon
	J 1994, table 25, 
0.07/0.18
	-
	

	tomato sauce/puree (i.e. single strength)
	0.60
	ethephon
	EFSA 2009,
table 3-2, n=1
	-
	tomato cooked/boiled

	tomato paste (i.e. concentrated puree)
	0.80
	ethephon
	EFSA 2009, table 3-2, 
n=1
	-
	-

	tomato juice
	0.40
	ethephon
	EFSA 2009,
table 3-2, n=1
	sweet pepper juice
	

	peppers dehydrated = peppers dried
	1.9a
	ethephon
	J 1994, table 9,
n=2, median
	tomato dried, aubergine dried
	

	cantaloupe flesh = melon raw edible portion
	0.14
	ethephon
	J 1977, table 2,
0.03/0.21
	pumpkins raw without peel, watermelons raw without peel
	melon canned, melon sec processing, pumpkin cooked/boiled

	cottonseed refined oil
	<0.01
	ethephon
	EFSA 2009,
table 3-2, n=1
	linseed oil, peanut oil, poppy seed oil, sesame seed oil, sunflower seed oil, rape seed oil, soya bean oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
	

	olives crude oil
(virgin oil),
olives refined oil
	0.02 b
	ethephon
	EFSA 2009,
table 3-2, n=4
	palm nut oil, palmfruit oil, kapok oil
	

	wheat and rye white flour
	<0.3
	ethephon
	EFSA 2009,
table 3-2, n=1
	barley flour, oats flour
	

	wheat and rye bran
	<1.4
	ethephon
	EFSA 2009,
table 3-2, n=1
	oats bran
	

	wheat germ
	1.5
	ethephon
	EFSA 2006
LoE, n=1
	-
	

	sugar cane raw sugar
	0.72a
	ethephon
	J 1994, table 27, 
n=2, median
	-
	


a 	Calculated by RIVM from residues in the processed commodity / residues in the RAC. 
b	Olive crude oil is considered more relevant for dietary risk assessment, since olive oil does not require refinement. The processing factor for refined olive oil can be extrapolated to oils, where refinement is required to get an edible oil. In this case processing factors were the same for both oils. 

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198644][bookmark: _Toc483389481]Fenamiphos (fenamifos)
The current EU residue definition for dietary risk assessment in plant commodities is “sum of fenamiphos and its sulphoxide and sulphone expressed as fenamiphos” (EFSA 2009). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Fenamiphos has been evaluated by EFSA 2009, EFSA 2008 and EFSA 2006. EFSA 2008 did not list any processing factors.  EFSA 2006 lists processing factors for tobacco, but these are considered not relevant for refinement of a dietary risk assessment. 

EFSA 2009 lists processing factors based on the residue definition "sum of fenamiphos and its sulphoxide and sulphone expressed as fenamiphos". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. 
Fenamiphos was scheduled for periodic review for the 1999 JMPR. Since then, fenamiphos (085) has been evaluated by JMPR in 1999 (R), 2002 (T), 2006 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. 

JMPR 1999 and JMPR 2006 lists processing data based on the residue definition "sum of fenamiphos and its sulphoxide and sulphone expressed as fenamiphos". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. JMPR 2006 and JMPR 1993 processing factors for grapes dried, peeled melons and peeled watermelons are superseded by those used by EFSA. 

Processing factors for fenamiphos related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	grapefruit pulp = raw edible portion
	0.28
	fenamiphos + sulfoxide + sulfone
	J 1999,
appraisal,
HREP/HRRAC = 0.08/0.29
	lime raw, mandarin raw
	grapefruit canned, grapefruit sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	lemon pulp =
raw edible portion
	0.11 
	fenamiphos + sulfoxide + sulfone
	J 1999,
table 78, 
HREP/HRRAC
0.05/0.44
	-
	lemon canned babyfood, lemon sec processing,

	orange pulp =
raw edible portion
	0.12
	fenamiphos + sulfoxide + sulfone
	J 1999,
appraisal,
HREP/HRRAC =0.02/0.17
	-
	orange canned babyfood, orange sec processing,

	orange juice
	0.28
	fenamiphos + sulfoxide + sulfone
	J 1999,
appraisal
	grapefruit juice, lemon juice, lime juice, mandarin juice
	

	orange oil
	64
	fenamiphos + sulfoxide + sulfone
	J 1999,
appraisal
	grapefruit oil, lemon oil, lime oil
	

	apple juice
	0.78
	fenamiphos + sulfoxide + sulfone
	J 1999,
appraisal
	pear juice
	-

	grapes dried
	1.69
	fenamiphos + sulfoxide + sulfone
	EFSA 2009, table 3-2, n=1
	strawberries dried, blueberries dried, cranberries dried, currants dried, apricot dried, cherry dried, peach/nectarine dried, plum dried
	

	grapes juice
	1.00
	fenamiphos + sulfoxide + sulfone
	EFSA 2009, table 3-2, n=1
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice, apricot juice, cherry juice, peach/nectarine juice, plum juice
	

	pineapple canned juice
	1.2
	fenamiphos + sulfoxide + sulfone
	J 1999,
appraisal
	-
	

	tomato cooked/boiled
	0.50
	fenamiphos + sulfoxide + sulfone
	J 1999,
appraisal
	-
	

	tomato juice pasteurised
	0.88
	fenamiphos + sulfoxide + sulfone
	J 1999,
appraisal
	sweet pepper juice
	

	tomato ketchup
	0.58
	fenamiphos + sulfoxide + sulfone
	J 1999,
table 93,
n=1
	-
	-

	tomato canned
	0.72
	fenamiphos + sulfoxide + sulfone
	J 1999,
appraisal
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	

	melons without peel, i.e raw edible portion
	0.72
	fenamiphos + sulfoxide + sulfone
	EFSA 2009, table 3-2, n=1
	-
	

	watermelons without peel, i.e. raw edible portion
	0.72
	fenamiphos + sulfoxide + sulfone
	EFSA 2009, table 3-2, n=1
	pumpkins raw without peel
	melon canned, melon sec processing, pumpkin cooked/boiled

	peanut refinedoil
	<1
	fenamiphos + sulfoxide + sulfone
	J 1999,
appraisal
	-
	

	cottonseed refined oil
	<1
	fenamiphos + sulfoxide + sulfone
	J 1999,
appraisal
	linseed oil, poppy seed oil, sesame seed oil, sunflower seed oil, rape seed oil, soya bean oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
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The current EU residue definition for dietary risk assessment in plant commodities is “fenarimol” (EFSA 2011). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Fenarimol has been evaluated by EFSA 2011 and EFSA 2008. EFSA 2008 does not list processing factors.

EFSA 2011 lists processing factors for apple pomace, which are not relevant for refinement of dietary risk assessment. 

Fenarimol (192) has been evaluated by JMPR in 1995 (T, R, E), 1996 (R and corr. to 1995 report), where T = WHO toxicology evaluation and R = FAO residue evaluation. JMPR 1996 did not contain processing data.

JMPR 1995 lists processing factors based on the residue definition "fenarimol". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. 

Processing factors for fenarimol
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	apple juice
	0.18
	fenarimol
	J 1995,
table 24,
n= 17, median
	pear juice
	-

	apple sauce
	0.24
	fenarimol
	J 1995,
table 24,
n= 11, median
	pear sauce
	

	grapes dried
	0.6
	fenarimol
	J 1995,
appraisal,
table 46,
median, n=46
	strawberries dried, blueberries dried, cranberries dried, currants dried, apricot dried, cherry dried, peach/nectarine dried, plum dried
	

	grape must
	<0.3 b
	fenarimol
	J 1995,
table 29,
n=3, median
	-
	

	grape wine
	0.37 b
	fenarimol
	J 1995,
table 29/30,
n=12, median
	
	

	grape juice
	0.68
	fenarimol
	J 1995,
table 29/30,
n= 78
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice, apricot juice, cherry juice, peach/nectarine juice, plum juice
	

	banana pulp i.e. raw edible portion
	1.0 a
	fenarimol
	J 1995,
appraisal 
	-
	banana sauce/puree, banana fried, banana canned babyfood, banana sec processing

	melons peeled, i.e. raw edible portion
	<0.2
	fenarimol
	J 1995,
appraisal,
HREP/HRRAC = <0.01/0.05
	-
	melon canned, melon sec processing, 

	watermelons peeled
	<0.2
	fenarimol
	J 1995,
appraisal,
HREP/HRRAC = <0.01/0.05
	pumpkins raw without peel
	pumpkin cooked/boiled

	dried hops, beer
	<0.004
	fenarimol
	J 1995,
table 41
median, n=4
	-
	


a JMPR 1995 Residues were determined in the edible pulp. Although these were generally lower than those in the peel some were higher. The 1995 JMPR Meeting concluded that there was no consistent partition factor between the pulp and peel. It estimated a maximum residue level of 0.2 mg/kg (i.e. the same as in the RAC).
b Calculated by RIVM from the table indicated. 
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The current EU residue definition for dietary risk assessment in plant commodities is “sum of fenbutatin oxide and SD 31723, expressed as fenbutatin oxide” (EFSA 2010). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Fenbutatin oxide has been evaluated by EFSA 2010, EFSA 2009

EFSA 2010 and EFSA 2009 list processing factors based on the residue definition "fenbutatin oxide". This residue definition does not correspond with the current EU residue definition for dietary risk assessment. EFSA 2010 indicates: “SD 31723 was present in the fruit metabolism study at about 5% of the amount of parent residues, however it could not be concluded whether its presence results from the metabolism/degradation of the parent compound or if it has to be considered as an impurity.” “Data on processed tomato, apple and orange commodities were submitted and processing factors for fenbutatin oxide could be derived. However, insufficient data are currently available on the levels of SD 31723 in the representative fruit crops, which is included in the residue definition for dietary risk assessment. Hence, further residue trials, where samples are analysed for SD 31723, may become necessary once the toxicological profile of SD 31723 has been sufficiently addressed”. Since processing factors based on the residue definition “fenbutatin oxide” are the only processing factors available at the moment, these will be used in the refinement of the dietary risk assessment. However, the residue is likely to be underestimated, since the contribution of SD 31723 is not taken into account. 

Fenbutatin oxide was scheduled for a periodic re-evaluation by the 1992 JMPR at which time the toxicology re-evaluation was conducted. The 1993 Meeting limited the periodic review on residues primarily to evaluating supervised trials data and/or evaluating data in the context of the available information on current GAP. Therefore the earlier evaluations remained valid. Fenbutatinoxide (109) has been evaluated by JMPR on residue aspects in 1977, 1979, 1993. 

JMPR 1977, JMPR 1979 and JMPR 1993 lists processing factors based on the residue definition "fenbutatin oxide”. This residue definition differs from the current EU residue definition for dietary risk assessment (sum of fenbutatin oxide and SD 31723, expressed as fenbutatin oxide). JMPR 1977 indicates for “the degradation of the main metabolite SD 31723 is faster than that of the parent compound and thus the metabolite will in general not form an appreciable part of any residue present in practical conditions”. JMPR 1979 confirms this statement: “The new evidence presented confirms earlier data showing that residues of the two degradation products of fenbutatin oxide, SD 31723 and SD 33608 are unlikely to exceed 10% of the residue of fenbutatin oxide in crops”. Since processing factors based on the residue definition “fenbutatin oxide” are the only processing factors available at the moment, and EFSA also used the fenbutatin oxide only processing factors in their risk assessment, these processing factors can be taken. Using these processing factors, the residue is slightly underestimated, since the small contribution of SD 31723 is not taken into account. 

JMPR 1993 and JMPR 1977 processing data on citrus commodities (pulp, juice, oil) or apple commodities (juice, puree) are superseded by EFSA 2010. JMPR 1993 data included processing data for grape wine and dried peaches from JMPR 1977 and JMPR 1979. JMPR 1993 processing data on apples, peaches, grapes and plums showed that SD 31723 could not be detected: <0.05 mg/kg in grape wine, grape juice, grape raisins and dried plums, <0.1 mg/kg in apple juice and <0.2 mg/kg in canned peaches. 

Processing factors for fenbutatin oxide
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	orange peel
	4.13
	fenbutatin oxide
	EFSA 2010, LoE, n=6
	-
	

	orange pulp (i.e. raw edible portion)
	0.09
	fenbutatin oxide
	EFSA 2010, LoE, n=6
	grapefruit raw, lemon raw,
lime raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	orange juice
	0.02
	fenbutatin oxide
	EFSA 2010, LoE, n=1
	grapefruit juice, lemon juice, lime juice, mandarin juice
	

	orange oil
	6.96
	fenbutatin oxide
	EFSA 2010, LoE, n=1
	grapefruit oil, lemon oil, lime oil
	

	apple juice
	0.02
	fenbutatin oxide
	EFSA 2010, LoE, n=2
	pear juice
	

	apple puree
	0.15
	fenbutatin oxide
	EFSA 2010, LoE, n=2
	pear sauce/puree
	

	apple dried
	0.09
	fenbutatin oxide
	EFSA 2010, LoE, n=2
	pear dried
	

	peach dried
	7.8 a
	fenbutatin oxide + 1.28x SD31723
	J 1993, 
table 8, n=2, median
	apricot dried, cherry dried
	

	peach canned
	<0.001 a
	fenbutatin oxide
	J 1993, 
table 8, n=2, best estimate
	apricot canned, apricot canned babyfood, cherry canned, peach canned babyfood, plum canned, plum canned babyfood, table grapes canned, table grapes canned babyfood, strawberries canned, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood
	

	plum dried
	2.4
	fenbutatin oxide
	J 1993, appraisal
	-
	

	grape wine
	0.007 a
	fenbutatin oxide
	J 1993, 
table 4,
median, n= 8
	wine grape red wine,
wine grape white wine
	

	grape juice
	0.03 a
	fenbutatin oxide
	J 1993, 
table 4,
median,
 n= 3
	apricot juice, cherry juice, peach juice, plum juice, strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice
	

	grape raisins, i.e. grapes dried
	4.3
	fenbutatin oxide
	J 1993, appraisal
	strawberries dried, blueberries dried, cranberries dried, currants dried
	

	banana pulp, i.e. raw edible portion
	0.02
	fenbutatin oxide
	J 1993, appraisal
	-
	banana sauce/puree, banana fried, banana canned babyfood, banana sec processing

	tomato juice
	0.25
	fenbutatin oxide
	EFSA 2010, LoE, n=3
EFSA 2009a
table 3-2
	sweet pepper juice
	

	tomato sauce/puree (i.e. single strength)
	0.92
	fenbutatin oxide
	EFSA 2010, LoE, n=3
EFSA 2009a
table 3-2
	-
	tomato cooked/boiled

	tomato canned
	0.29
	fenbutatin oxide
	EFSA 2010, LoE, n=3
EFSA 2009a
table 3-2
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	-

	cucumber pulp, i.e cucumber without peel
	0.33
	fenbutatin oxide
	J 1993, appraisal
	-
	


a	Calculated by RIVM from the data indicated
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The current EU residue definition for dietary risk assessment in plant commodities is “sum of fenpropimorph, fenpropimorph alcohol (BF-421-1, free and conjugated) and 2,6-dimethylmorpholine (BF-421-10), expressed as fenpropimorph (sum of isomers)” (EFSA 2015). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Fenpropimorph was evaluated by EFSA 2015, EFSA 2013 and EFSA 2008. No processing factors are listed in EFSA 2008.

EFSA 2015 lists processing factors for banana and cereals based on the residue definition “fenpropimorph, sum of isomers”. Since the median conversion factor to the residue for dietary risk assessment is 1, the same processing factor can be used for dietary risk assessment. Processing factors on identical commodities listed in EFSA 2013 or by JMPR are superseded by those in EFSA 2015. 

Fenpropimorph (188) has been evaluated for residue aspects by JMPR in 1995 (R), 1999 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. 

JMPR 1995 and JMPR 1999 lists processing information in citrus, bananas and wheat based on the residue definition "fenpropimorph". Since this residue definition does not correspond with the current EU residue definition for dietary risk assessment and the JMPR data do not allow calculation according to the EU residue definition, this processing information cannot be used. However, the metabolism study on bananas as presented in JMPR 1999 showed that metabolites BF-421-1 (free and conjugated) and 2,6-dimethylmorpholine (BF-421-10) do not occur in (raw) fruits and for this reason, processing factors for edible portions in citrus and bananas, based on fenpropimorph alone, can be taken. 

Processing factors for fenpropimorph related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	Citrus pulp (i.e. raw edible portion)
	0.08 a
	fenpropimorph alone
	J 1995, 
table 25, 30 day storage,
n=2, median
	grapefruit raw, orange raw, lime raw, lemon raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	Banana pulp (i.e. raw edible portion)
	0.33
	fenpropimorph alone
(CF=1)
	EFSA 2015;
table 3-3
n=17; median
	-
	banana sauce/puree, banana fried, banana canned babyfood, banana sec processing

	wheat bran
	4.7
	fenpropimorph alone
(CF=1)
	EFSA 2015,
table 3-3,
n=3, median
	oats bran, rye bran
	-

	wheat, white flour
	0.35
	fenpropimorph alone
(CF=1)
	EFSA 2015,
table 3-3,
n=3, median
	barley flour, oats flour, rye flour
	-

	wheat, wholemeal flour
	1.41
	fenpropimorph alone
(CF=1)
	EFSA 2015
table 3-3,
n=3, median
	rye wholemeal flour
	-

	wheat, wholemeal bread
	1.41
	fenpropimorph alone
(CF=1)
	EFSA 2015,
table 3-3,
n=3, median
	barley wholemeal bread, oats wholemeal bread, rye wholemeal bread
	-

	barley brewing malt
	0.98
	fenpropimorph alone
(CF=1)
	EFSA 2015,
table 3-3,
n=4, median
	-
	-

	barley beer
	<0.21
	fenpropimorph alone
(CF=1)
	EFSA 2015,
table 3-3,
n=4, median
	-
	-

	barley, pot barley (dry)
	0.90 a
	fenpropimorph alone
(CF=1)
	EFSA 2015,
table 3-3,
n=4, median
	-
	-

	oat, flakes
	0.92
	fenpropimorph alone
(CF=1)
	EFSA 2015,
table 3-3,
n=4, median
	barley flakes; rye flakes; wheat flakes
	-


a	The EFSA 2013 processing factor for barley pot barley (dry) is 0.90. Since barley pot barley (dry) is not consumed as such, the Dutch dietary model uses a default processing factor of 0.4 for processing of dry pot barley to cooked pot barley. Therefore the processing factor for barley pot barley (cooked) is 0.90x0.4 = 0.36.

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198688][bookmark: _Toc483389485]Fenpyroximate (fenpyroximaat)
The current EU residue definition for dietary risk assessment in plant commodities is “Sum of fenpyroximate and it (Z)-isomer expressed as fenpyroximate” (EFSA 2008). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Fenpyroximate was evaluated by EFSA 2013a/b and EFSA 2008. 

EFSA 2008 lists processing factors based on the residue definition "fenpyroximate". Although this residue definition does not correspond with the current EU residue definition for dietary risk assesment (sum of fenpyroximate and it (Z)-isomer expressed as fenpyroximate), these processing factors can be taken since EFSA 2008 indicates: “Studies are available on the transfer of unchanged fenpyroximate residues to commodities processed from apples (apple juice, pomace and sauce) and from grapes (wine). These studies did not indicate any conversion of fenpyroximate to its (Z)-isomer”. EFSA 2013b confirms the EFSA 2008 processing factors. 

EFSA 2013a lists processing data for fenpyroximate as well as for the Z-isomer. The Z-isomer was <LOQ in apple commodities (sauce, juice), plum commodities (juice, jam, puree, prunes), strawberry commodities (jam, canned), tomato commodities (juice, ketchup, canned, puree), peach commodities (juice, canned, jam, puree), grape commodities (juice, wine), citrus commodities (pulp). Since the Z-isomer was below the LOQ in all processed commodities, no conversion factor was used and therefore the processing factor based on “fenpyroximate” can also be used for the residue definition “sum of fenpyroximate and its Z-isomer”. Although processing data are available, processing factors were not mentioned for several commodities. 

Fenpyroximate (193) has been evaluated for residue aspects by JMPR in 1995 (T,R), 1996 (corr. to 1995 report), 1999 (R), 2010 (R), 2013 (R) where T = WHO toxicology evaluation and R = FAO residue evaluation. 

JMPR 1996 did not contain processing data. JMPR 2013, JMPR 2010, JMPR 1999 and JMPR 1995 list processing data based on the residue definition "fenpyroximate". This residue definition does not correspond with the current EU residue definition for dietary risk assessment and JMPR processing factors may underestimate the residue in the processed commodities. However, since EFSA has shown for several fruit commodities, that the Z-isomer is not present, processing factors based on fenpyroximate alone can be used for selected fruit commodities. EFSA processing data supersede JMPR processing data. 

JMPR 2010 processing data on citrus, JMPR 1999 processing data on apple and JMPR 1995 processing data on apple, grapes and hops allowed calculation of the residue as “fenpyroximate and its Z-isomer”; the Z-isomer is indicated as metabolite M1 or metabolite G-1 or compound A in the reports. JMPR 1999 and 1995 processing factors on apple juice, apple sauce and grape wine are superseded by those from EFSA 2008. In the JMPR 1995 evaluation residue data for fenpyroximate and its Z-isomer are available for citrus peel and citrus pulp, but not for whole fruit. In combination with the fenpyroximate data on whole fruit in JMPR 1999, processing factors for citrus pulp can be calculated based on the residue definition “fenpyroximate and its Z-isomer” for a PHI of 14-16 days. For the JMPR 2010 processing factors on grape juice, grape raisins and tomato sauce/puree the contribution from the Z-isomer is not clear, but the processing factors based on fenpyroximate alone can be used, since EFSA has shown that the Z-isomer is not present in these fruit commodities. . The JMPR 2013 processing study on potatoes did not result in processing factors, since the residue in the RAC was below the LOQ.

Processing factors for fenpyroximate related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	citrus pulp
	0.21 a
	fenpyroximate + Z-isomer 
	J 1995 table 20 + J 1999 table 8,
n=4, Greece, Japan, PHI 14-16
	grapefruit raw, orange raw, lime raw, lemon raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	orange juice
	<0.04 a
	fenpyroximate + Z-isomer
	J 2010, 
table 6, 
best estimate, n=3
	grapefruit juice, lemon juice, lime juice, mandarin juice
	

	orange oil
	13 a
	fenpyroximate + Z-isomer
	J 2010, 
table 6, 
median, n=3
	grapefruit oil, lemon oil, lime oil
	

	apple juice
	0.33
	fenpyroximate alone
	EFSA 2013b
EFSA 2008,
LoE, n=2
	pear juice
	

	apple sauce
	0.33
	fenpyroximate alone
	EFSA 2013b
EFSA 2008,
LoE, n=2
	pear sauce
	

	plum dried, prunes
	2.3
	fenpyroximate alone
	EFSA 2013a,
page 21
	apricot dried, cherry dried, peach dried
	

	grape must
	0.33
	fenpyroximate alone
	EFSA 2013b
EFSA 2008,
LoE, n=12
	-
	

	grape wine
	0.33
	fenpyroximate alone 
	EFSA 2013b
EFSA 2008,
LoE, n=12
	-
	

	grape juice
	< 0.11
	fenpyroximate alone
	J 2010, table 20, n=1
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice, apricot juice, cherry juice, peach/nectarine juice, plum juice
	-

	grapes dried (raisins)
	2.7
	fenpyroximate alone
	J 2010, table 20, n=1
	strawberries dried, blueberries dried, cranberries dried, currants dried,
	-

	strawberry jam
	0.14
	fenpyroximate alone
	EFSA 2013a,
page 21
	apricot jam, cherry jam, peach jam, plum jam, blackberries jam, raspberries jam, blueberries jam, cranberries jam, currants jam, rose hips jam, elderberries jam
	

	strawberry canned
	0.29
	fenpyroximate alone
	EFSA 2013a,
page 21
	apricot canned, apricot canned babyfood, cherry canned, peach canned, peach canned babyfood, plum canned, plum canned babyfood, table grapes canned, table grapes canned babyfood, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood
	

	tomato sauce/puree (i.e. single strength)
	0.41 b
	fenpyroximate alone
	J 2010, table 22, n=2, median
	-
	tomatoes cooked/boiled

	tomato paste (i.e. concentrated puree)
	0.56 b
	fenpyroximate alone
	J2010, table 22, n=2, median
	-
	-

	mint oil
	0.20
	fenpyroximate + Z-isomer
	J 2013, table 14, n=3, best estimate
	
	

	dried hops, beer
	<0.002 a
	fenpyroximate + Z-isomer
	J 1995, 
table 26,
n=4, median
	-
	


a	Calculated by RIVM according to the residue definition indicated as residue in processed commodity / residue in RAC from source indicated. 
b	The JMPR 2010 appraisal lists processing factors of 0.54 and 0.44 for tomato paste and tomato puree, respectively. But this is a mistake, since table 22 in the JMPR report indicates processing factors of 0.41 and 0.56.
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The current EU residue definition for dietary risk assessment in plant commodities is “sum of fenthion, its oxygen analogue and their sulfoxides and sulfones, expressed as fenthion” (JMPR 2000). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Fenthion has not been evaluated by EFSA. 

Fenthion was scheduled for re-evaluation in 1995 in the CCPR periodic review programme. Since then, fenthion (039) was evaluated by JMPR in 1995 (T,R,E), 1996 (corr. to 1995 report), 1997 (T), 2000 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. JMPR 1996 did not contain processing factors. 

JMPR 1995 and 2000 list processing factors based on the residue definition "sum of fenthion, fenthion sulfoxide and sulfone, fenthion-oxon, fenthion-oxon sulfoxide and sulfone". Since this residue definition is identical to the current EU residue definition for dietary risk assessment, processing factors can be taken. Analytical methods generally transform all fenthion residues into fenthion-oxon sulfone. 

Processing factors for fenthion related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	orange pulp =  raw edible portion
	<0.048
	fenthion + sulfoxide + sulfone + oxon + sulfoxon + sulfoxone
	J 1995, appraisal, 
HREP/HRRAC = <0.01/0.21
	grapefruit raw, lemon raw, lime raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	orange marmelade
	1
	fenthion + sulfoxide + sulfone + oxon + sulfoxon + sulfoxone
	J 1995 appraisal
	lemon jam, mandarin jam
	

	orange juice
	<0.061
	fenthion + sulfoxide + sulfone + oxon + sulfoxon + sulfoxone
	J 1995 appraisal
	grapefruit juice, lemon juice, lime juice, mandarin juice
	

	apple sauce
	0.5
	fenthion + sulfoxide + sulfone + oxon + sulfoxon + sulfoxone
	J 1995/2000 appraisal, n=1
	pear sauce/puree
	

	apple juice
	0.8
	fenthion + sulfoxide + sulfone + oxon + sulfoxon + sulfoxone
	J 1995/2000 appraisal, n=1
	pear juice
	

	peach jam
	0.25
	fenthion + sulfoxide + sulfone + oxon + sulfoxon + sulfoxone
	J 2000,
table 5, 
n=3, mean
	apricot jam, cherry jam, plum jam, strawberries jam, blackberries jam, raspberries jam, blueberries jam, cranberries jam, currants jam, rose hipss jam, elderberries jam
	

	peach canned
	0.16
	fenthion + sulfoxide + sulfone + oxon + sulfoxon + sulfoxone
	J 2000, 
table 5, 
n=3, mean
	apricot canned, apricot canned babyfood, cherry canned, peach canned babyfood, plum canned, plum canned babyfood, table grapes canned, table grapes canned babyfood, strawberries canned, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood
	

	peach juice
	0.37
	fenthion + sulfoxide + sulfone + oxon + sulfoxon + sulfoxone
	J 2000, 
table 5,
n=3, mean
	apricot juice, cherry juice, plum juice, table grapes juice, strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice
	

	olives crude oil
	3 a
	fenthion + sulfoxide + sulfone + oxon + sulfoxon + sulfoxone
	J 1995, appraisal
	-
	-

	olives refined oil
	2.4 a
	fenthion + sulfoxide + sulfone + oxon + sulfoxon + sulfoxone
	J 1995,
appraisal, 79% of crude oil
	palmnut oil, palmfruit oil, kapok oil
	

	olive fermented = canned
	0.5
	fenthion + sulfoxide + sulfone + oxon + sulfoxon + sulfoxone
	J 1995 appraisal
	-
	


a	Olive crude oil is considered more relevant for dietary risk assessment, since olive oil does not require refinement. The processing factor for refined olive oil can be extrapolated to oils, where refinement is required to get an edible oil.

-----------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198707][bookmark: _Toc483389487]Flonicamid
The current EU residue definition for dietary risk assessment in plant commodities is “sum of flonicamid, TFNG and TFNA, expressed as flonicamid ” (EFSA 2015). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Flonicamid has been evaluated by EFSA 2015, EFSA 2014, EFSA 2010b and EFSA 2010a. Processing factors were not available in EFSA 2010a. 

EFSA 2015, EFSA 2014 and EFSA 2010b lists processing factors based on the residue definition "sum of flonicamid, TNFG and TNFA, expressed as flonicamid". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. EFSA 2014 indicates: “In the peach study, the residue levels in the RAC were at LOQ and processing factors were not concluded”. Processing factors listed in EFSA 2010b or EFSA 2014 are superseded by those in later EFSA reviews (EFSA 2014 and/or EFSA 2015). 

Flonicamid has never been evaluated by JMPR. 

Processing factors for flonicamid related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	peaches, canned
	0.69
	flonicamid + TNFG + TNFA
	EFSA 2014,
table 3-3,
n=4, median
	apricot canned, apricot canned babyfood, cherry canned, peach canned babyfood, table grapes canned, table grapes canned babyfood, strawberries canned, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood,
	

	plums, canned
	0.6
	flonicamid + TNFG + TNFA
	EFSA 2014,
table 3-3,
n=4, median
	plum canned babyfood
	-

	prunes i.e. plums dried
	2.5
	flonicamid + TNFG + TNFA
	EFSA 2014,
table 3-3,
n=1
	apricot dried, cherry dried, peach dried, grapes dried, strawberries dried, blueberries dried, cranberries dried, currants dried, 
	-

	plums jam
	0.6
	flonicamid + TNFG + TNFA
	EFSA 2014,
table 3-3,
n=4, median
	apricot jam, cherry jam, peach jam, strawberries jam, blackberries jam, raspberries jam, blueberries jam, cranberries jam, currants jam, rose hips jam, elderberries jam
	

	tomato juice
	0.8
	flonicamid + TNFG + TNFA
	EFSA 2014,
table 3-3,
n=4, median
	sweet pepper juice
	-

	tomato paste (i.e. concentrated sauce/puree)
	1.9
	flonicamid + TNFG + TNFA
	EFSA 2014,
table 3-3,
n=4, median
	-
	

	tomato ketchup
	2.1
	flonicamid + TNFG + TNFA
	EFSA 2014,
table 3-3,
n=4, median
	-
	

	tomato peeled & canned
	0.8
	flonicamid + TNFG + TNFA
	EFSA 2014,
table 3-3,
n=4, median
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	

	melon peeled i.e. melon raw edible portion
	0.38
	flonicamid + TNFG + TNFA
	EFSA 2014,
table 3-3,
n=9, median
	pumpkin raw without peel a, watermelon raw without peel a, 
	

	barley cleaned grains, i.e. raw edible portion
	0.91
	flonicamid + TFNG + TFNA
	EFSA 2015,
table 3-3,
n=4, median
	raw oats, raw rye, raw wheat
	all barley, oats, rye and wheat processed products

	barley brewing malt
	0.73
	flonicamid + TFNG + TFNA
	EFSA 2015,
table 3-3,
n=4, median
	-
	-

	barley beer
	0.14
	flonicamid + TFNG + TFNA
	EFSA 2015,
table 3-3,
n=4, median
	wheat beer
	-

	wheat wholemeal bread
	0.58
	flonicamid + TNFG + TNFA
	EFSA 2015,
table 3-3,
n=4, median
	barley wholemeal bread, oats wholemeal bread, rye wholemeal bread
	-


a	Extrapolation from peeled melon to all cucurbits with inedible peel in case the residue definition for enforcement is identical to the residue definition for dietary risk assessment (EFSA 2014, flonicamid).
------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198716][bookmark: _Toc483389488]Fluazifop-P(-butyl)
The current EU residue definition for dietary risk assessment in plant commodities is “sum of all the constituent isomers of fluazifop, its esters and its conjugates expressed as fluazifop (sum of isomers)” (EFSA 2015b). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Fluazifop-P and fluazifop-P-butyl have been evaluated by EFSA 2015a/b, EFSA 2012 and EFSA 2010. 

EFSA 2015a/b, EFSA 2012 and EFSA 2010 lists processing factors based on the residue definition "sum of all the constituent isomers of fluazifop, its esters and its conjugates expressed as fluazifop (sum of isomers)". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. Processing factors in EFSA 2010 are superseded by those listed in EFSA 2012. 

Fluazifop & Fluazifop-P & fluazifop-P-butyl have never been evaluated by JMPR.

Processing factors for fluazifop related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	Potatoes, peeled raw, i.e. raw edible portion
	1.20
	fluazifop free + conjugate
	EFSA 2012,
LoE, n=2
	cassava raw, sweet potatoes raw, yams raw, arrowroot raw, beetroot raw, celeriac raw, Jerusalem artichokes raw, parsnips raw, salsify raw, swedes raw, turnips raw
	

	Potatoes cooked/boiled without peel 
	1.11
	fluazifop free + conjugate
	EFSA 2012,
LoE, n=2;
EFSA 2015b, appendix B
	cassava cooked/boiled without peel, sweet potatoes cooked/boiled without peel, yams cooked/boiled without peel, beetroot cooked/boiled without peel, celeriac cooked/boiled without skin, Jerusalem artichokes cooked/boiled without peel, parsnips cooked/boiled without skin; radishes cooked/boiled without skin, salsify cooked/boiled without peel, swedes cooked/boiled without peel, turnips cooked/boiled without peel
	

	Potatoes, peeled & fried (i.e. French fries)
	2.81
	fluazifop free + conjugate
	EFSA 2012,
LoE, n=2;
EFSA 2015b,
appendix B
	-
	

	Potatoes, peeled & dried (granules or flakes)
	5.27
	fluazifop free + conjugate
	EFSA 2012,
LoE, n=2;
EFSA 2015b,
appendix B
	-
	

	peas without pods, cooked
	0.90
	fluazifop free + conjugate
	EFSA 2015a;
table 3-3;
n=4, median;
EFSA 2015b,
appendix B 
	fresh beans with pods cooked/boiled; fresh beans without pods cooked/boiled, fresh peas with pods cooked/boiled, fresh lentils cooked/boiled; fresh lentils cooked/boiled
	

	peas without pods,
canned
	0.76
	fluazifop free + conjugate
	EFSA 2015a;
table 3-3;
n=4; median;
EFSA 2015b,
appendix B
	canned fresh beans with pods; fresh beans with pods canned babyfood, canned fresh beans without pods, fresh peas without pods canned babyfood
	

	dry peas, cooked
	0.78
	fluazifop free + conjugate
	EFSA 2015a;
table 3-3;
n=4; median;
EFSA 2015b,
appendix B
	dry beans, cooked/boiled; lentils cooked/boiled; lupins cooked/boiled
	

	dry peas, canned
	0.39
	fluazifop free + conjugate
	EFSA 2015a;
table 3-3;
n=4; median;
EFSA 2015b,
appendix B
	dry beans, canned; dry beans canned babyfood; lentils canned;
	

	Oilseed rape, refined oil
	0.05
	fluazifop free + conjugate
	EFSA 2012,
LoE, n=2;
EFSA 2015b,
appendix B
	linseed oil, peanut oil, poppy seed oil, sesame seed oil, sunflower seed oil, soya bean oil, cotton seed oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil and castor bean oil
	



------------------------------------------------------------------------------------------------------------
[bookmark: _Toc483389489]Folpet
The current EU residue definition for dietary risk assessment in plant commodities is sum of folpet and phthalimide (PI), expressed as folpet (EFSA 2014). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Folpet was evaluated by EFSA 2014, EFSA 2013, EFSA 2012, EFSA 2011, and EFSA 2009. 

EFSA 2014, EFSA 2012, EFSA 2013 (folpet) list processing factors based on the residue definition "folpet + PI". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. EFSA 2011 and EFSA 2009 (folpet) lists processing factors based on the residue definition “folpet”, together with a conversion factor to arrive at the residue definition for dietary risk assessment “folpet + PI”. These processing factors have been recalculated by RIVM to reflect the processing factor corresponding to the current EU residue definition for dietary risk assessment. Processing factors listed in EFSA 2009, EFSA 2011 and EFSA 2012 are superseded by those in later EFSA reviews.

Folpet was listed for Periodic Review by the 1998 JMPR. Since than, folpet has been evaluated by JMPR in 1998 (R), 1999 (R) , 2002 (T), 2004 (T), 2007 (T), where T = WHO toxicology evaluation and R = FAO residue evaluation. 

JMPR 1998 (folpet) and JMPR 1999 (folpet) list processing factors based on the residue definition "folpet". Since this residue definition does not correspond with the current EU residue definition for dietary risk assessment and data indicate that most of the folpet is converted to phthalimide during processing, these processing factors cannot be used. Since phtalimide residues were not measured in apple juice and dried grapes (raisins), appropriate processing factors cannot be deduced for these commodities. 

Since JMPR 1998 and JMPR 1999 list also data for PI, processing factors according to the residue definition "folpet + PI" can be deduced from the raw data present in the JMPR evaluation report. In order to get the sum of folpet + PI (expressed as folpet), the residues for PI have to be multiplied by a molecular weight factor of 2.015 (MW folpet = 296.6, MW PI =147.2, MW factor = 296.6/147.2 = 2.015). JMPR 1999 processing factors for grape juice, grape wine, tomato sauce/puree were superseded by those in EFSA 2012. JMPR 1999 processing data for tomato paste were based on folpet only and were not taken into account, since they underestimate the residue in tomato paste. 

Processing factors for folpet related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	grapes dried = raisins
	0.9
	folpet + PI, 
expressed as folpet
	EFSA 2013,
table 3-2,
n=1
	strawberries dried, blueberries dried, cranberries dried, currants dried
	-

	grape juice
	0.82
	folpet + PI,
expressed as folpet
	EFSA 2014, table 3-3,
n=25, median
merged dataset for juice and must
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice, apricot juice, cherry juice, peach/nectarine juice, plum juice
	-

	grape must
	0.82
	folpet + PI,
expressed as folpet
	EFSA 2014,
table 3-3,
n=25, median
merged dataset for juice and must
	-
	-

	grape wine
(red wine unheated)
	0.45
	folpet + PI,
expressed as folpet
	EFSA 2014,
table 3-3,
n=21, median
	red wine, white wine
	-

	tomato juice
	<0.44
	folpet + PI,
expressed as folpet
	EFSA 2014,
table 3-3,
n=4, median
	sweet pepper juice
	-

	tomato peeled & canned
	< 0.44
	folpet + PI,
expressed as folpet
	EFSA 2014,
table 3-3,
n=4, median
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	-

	tomato paste (i.e. concentrated sauce/puree)
	2.0
	folpet + PI,
expressed as folpet
	EFSA 2014,
table 3-3,
n=2, median
	-
	-

	hops, beer
	0.0013
	folpet + PI,
expressed as folpet
	EFSA 2014,
table 3-3,
n=4, median
	-
	-



------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198741][bookmark: _Toc483389490]Formetanate (formetanaat)
The current EU residue definition for dietary risk assessment in plant commodities is “sum of formetanate and its salts, expressed as formetanate hydrochloride” (EFSA 2012). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Formetanate has been evaluated by EFSA 2012, EFSA 2010 and EFSA 2006. 

EFSA 2012, EFSA 2010 and EFSA 2006 list processing factors based on the residue definition "sum of formetanate and its salts, expressed as formetanate hydrochloride". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. The processing factors for melons in EFSA 2010 are superseded by those in EFSA 2012. Processing factors in EFSA 2006 for tomatoes are identical to those in EFSA 2010.  

Formetanate has never been evaluated by JMPR. 

Processing factors for formetanate related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	Tomato juice pasteurized
	0.72
	formetanate expressed as formetanate HCl
	EFSA 2010,
table 3-2,
n=4
	sweet pepper juice
	-

	Tomato sauce/puree  (i.e. single strength), sterilized
	0.11
	formetanate expressed as formetanate HCl
	EFSA 2010,
table 3-2,
n=4
	-
	tomato cooked/boiled


	Tomato paste (i.e. concentrated puree)
	0.19
	formetanate expressed as formetanate HCl
	EFSA 2010,
table 3-2,
n=4
	-
	

	Tomato ketchup
	0.22
	formetanate expressed as formetanate HCl
	EFSA 2010,
table 3-2,
n=4
	-
	-

	Tomato with peel, canned, sterilized
	0.17
	formetanate expressed as formetanate HCl
	EFSA 2010,
table 3-2,
n=4
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	-

	Melon raw without peel
	0.09
	formetanate expressed as formetanate HCl
	EFSA 2012, 
table 4-1
	pumpkins raw without peel, watermelons raw without peel
	melon canned, melon sec processing, pumpkin cooked/boiled



------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198750][bookmark: _Toc483389491]Guazatine
The current EU residue definition for dietary risk assessment in plant commodities is “guazatine acetates” (EFSA 2014). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Guazatine has been evaluated by EFSA 2014, EFSA 2013 and EFSA 2010. Processing factors are not available in EFSA 2013 and EFSA 2010.  

EFSA 2014 contains a processing factor for peeled citrus fruit based on “guazatine”. A conversion factor of 1.47 was used to express the residue as guazatine acetate. EFSA 2014 indicates: “The results of a processing study conducted on oranges, lemons and grapefruits at 1 and 2 times the reported post-harvest use were provided. The fruits were processed into cold-pressed oil, juice and dried peel. The study gives indications that guazatine acetates does not accumulate in citrus oil and juice, whereas a concentration of residues was observed in dried peel. Since it is not compliant with current standard (pre-GLP, relevant information on nature of the processed used to generate the processed fractions and the validity of the method of analysis were missing), the study can only provide supportive information. It is noted that the applicant and the EMS are of the opinion that imported citrus are intended for direct consumption and not for processing (and the by-products for animal feeding). However, it cannot be excluded that citrus imported into Europe will never be processed. Therefore, data on the magnitude of residues in processed citrus fruits (juice, marmalade/jam, oil, pomace) are required.”

Guazatine has been included in the 1997 periodic review program. Since then guazatine (114) has been evaluated by JMPR in 1997 (T,R), where T = WHO toxicology evaluation and R = FAO residue evaluation. 

JMPR 1997 lists processing data for citrus based on a common moiety analytical method, where the residues are converted to the bis(8-amino-octyl)amine and expressed as "guazatine". Although this residue definition does not correspond with the current EU residue definition for dietary risk assessment (guazatine acetates), processing factors can be taken, since EU uses a conversion factor of 1.47 to convert guazatine into guazatine acetates and the common moiety method results in overestimation of the residue (since it includes also the metabolite bis(8-amino-octyl)amine). Processing factors for sugarcane sugar could not be deduced, since the residue in the RAC was < LOQ. 

Processing factors for guazatine related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	Citrus pulp (i.e. edible portion)
	<0.06
	guazatine
	EFSA 2014;
table 3-4
n=8, median
	grapefruit raw, orange raw, lime raw, lemon raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	Citrus juice
	0.20
	bis(8-amino-octyl)amine moiety expressed as guazatine
	J 1997
 table 19,
n=4, median
	grapefruit juice, orange juice, lemon juice, lime juice, mandarin juice
	-

	Citrus oil
	0.20
	bis(8-amino-octyl)amine moiety expressed as guazatine
	J 1997
table 19,
n=4, median
	grapefruit oil, orange oil, lemon oil, lime oil
	-



------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198759][bookmark: _Toc483389492]Imazalil
The current EU residue definition for dietary risk assessment in plant commodities is “Imazalil + R014821 expressed as imazalil” (EFSA 2010). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Imazalil has been evaluated for residue aspects by EFSA 2014 and EFSA 2010. No processing factors are listed in EFSA 2014. 

EFSA 2010 lists processing factors based on the residue definition "imazalil". This residue definition does not correspond with the current EU residue definition for dietary risk assessment (imazalil + R014821 expressed as imazalil). EFSA 2010 indicated: “It was however concluded that R014821 is of no concern for the supported uses (i.e. citrus, tomato, cereals) as it was not observed in significant levels in tomato and cereals and its transfer in citrus pulp is limited.” For this reason processing factors based on the residue definiton “imazalil” can be taken.  

Imazalil (110) has been evaluated by JMPR in 1977 (T,R), 1980 (T,R), 1984 (T, R), 1985 (T,R),
1986 (T), 1988 (R), 1989 (R), 1991 (T), 1994 (R), 2000 (T), 2001 (T), 2005 (T), where T = WHO toxicology evaluation and R = FAO residue evaluation. The JMPR 1980 did not contain processing information. 

JMPR 1994, 1989, 1988, 1985, 1984, and 1977 reports lists processing factors based on the residue definition "imazalil". This residue definition does not correspond with the current EU residue definition for dietary risk assessment (imazalil + R014821 expressed as imazalil). However, since EFSA 2010 indicated that the contribution of R014821 will not be significant, processing factors can be taken from JMPR 1994, 1989, 1988, 1984, 1985, and 1977. The JMPR 1994, 1989, 1988, 1984, 1985, and 1977 reports contained information on residues in raw citrus pulp, raw melon pulp, raw banana pulp, peeled potatoes, cooked potatoes, baked potatoes and potato fried. Processing factors can be deduced from these data. Citrus and potato processing factors are superseded by EFSA 2010 data. Therefore only the banana and melon processing data remain.  

Processing factors for imazalil
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	citrus pulp = 
raw edible portion
	0.07
	imazalil
	EFSA 2010
	grapefruit raw, orange raw, lemon raw, lime raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	citrus juice
	0.02
	imazalil
	EFSA 2010
	grapefruit juice, orange juice, lemon juice, lime juice, mandarin juice
	

	citrus oil
	13.3
	imazalil
	EFSA 2010
	grapefruit oil, orange oil, lemon oil, lime oil
	

	apple juice
	0.2
	imazalil
	EFSA 2010
	pear juice
	

	banana peeled, banana pulp, i.e. raw edible portion
	0.14
	imazalil
	J 1977, table 3,
HREP/HRRAC= 0.15/1.1= 0.14
	-
	banana sauce/puree, banana fried, banana canned babyfood, banana sec processing

	potatoes raw without peel; potato peeled = raw edible portion
	<0.01
	imazalil
	EFSA 2010
	cassava raw, sweet potatoes raw, yams raw, arrowroot raw, beetroot raw, celeriac raw, Jerusalem artichokes raw, parsnips raw, salsify raw, swedes raw, turnips raw
	potato dried (granule/flake) taking into account default drying factor (a)

	potatoes boiled (without peel)
	<0.01b
	imazalil
	EFSA 2010
	cassava cooked/boiled without peel, sweet potatoes cooked/boiled without peel, yams cooked/boiled without peel, beetroot cooked/boiled without peel, celeriac cooked/boiled without skin, Jerusalem artichokes cooked/boiled without peel, parsnips cooked/boiled without skin; radishes cooked/boiled without skin, salsify cooked/boiled without peel, swedes cooked/boiled without peel, turnips cooked/boiled without peel
	potato fried (without peel) and potato sec processing

	potato baked 
(with peel)
	0.33b
	imazalil
	EFSA 2010
	-
	

	potato french fries (without peel) = potato deep-fried
	<0.01b
	imazalil
	EFSA 2010
	-
	

	melon pulp = 
raw edible portion
	0.10
	imazalil
	J 1994, concl p 968 & table 2
HREP/HRRAC = 
0.15/1.47=0.10
	pumpkins raw without peel, watermelons raw without peel
	melon canned, melon sec processing, pumpkin cooked/boiled


a. 	The processing factor for potato peeled raw can at least be extrapolated to potato dried (granule/flake), taking into account the default drying factor of 9.5 which is used in the Dutch dietary risk assessment model. Therefore a processing factor of <0.01x9.5 = 0.095 can be used for potato dried (granule/flake). 
b 	Dutch consumption data are for potato boiled/microwaved without peel ("gekookte aardappels"), potato fried without peel ("gebakken aardappels"), potato deep-fried without peel ("patat") and potato baked with peel ("gepofte aardappels"). 

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198768][bookmark: _Toc483389493]Imidacloprid
The current EU residue definition for dietary risk assessment in plant commodities is “the sum of imidacloprid and its metabolites containing the 6-chloropyridinyl moiety, all expressed as imidacloprid” (EFSA 2010). This is the total residue obtained from a common moiety method where compounds containing the 6-chloropyridinyl moiety are oxidised to 6-chloropyridine-3-carboxylic acid (M14). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Imidacloprid has been evaluated by EFSA 2014a/b/c, EFSA 2013, EFSA 2010 and EFSA 2008.  Processing factors are not listed in EFSA 2014a/b/c or EFSA 2013. 

EFSA 2010 and EFSA 2008 lists processing factors based on the residue definition "the sum of imidacloprid and its metabolites containing the 6-chloropyridinyl moiety, all expressed as imidacloprid". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. 

Imidacloprid (206) has been evaluated for residue aspects by JMPR in 2002 (R), 2006 (R), 2008 (R), 2012 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. JMPR 2012, JMPR 2008, and JMPR 2006 did not contain processing data.

JMPR 2002 lists processing factors in several commodities based on the residue definition “sum of imidacloprid and its metabolites containing the 6-chloropyridinyl moiety, expressed as imidacloprid”. Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. JMPR 2002 processing factors for citrus (juice, marmalade, oil), apple (juice, sauce/puree, dried), grape (must, wine, juice, raisins), tomato (paste, sauce/puree, canned, juice) are superseded by EFSA 2008 data. JMPR 2002 could not establish processing factors for polished rice and rice bran, since the residue in the RAC was <LOQ. JMPR 2002 could not establish processing factors for tea infusion, because only the parent compound was analysed. 

Processing factors for imidacloprid related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	citrus fruit, peeled = raw edible portion
	0.125
	6-chloro pyridinyl moiety, expressed as imidacloprid
	J 2002, appraisal, HR-EP/HR-RAC = 0.11/0.88= 0.125
	grapefruit raw, orange raw, lime raw, lemon raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	citrus fruits marmalade
	0.625
	6-chloro pyridinyl moiety, expressed as imidacloprid
	EFSA 2008,
LoE, n=2
	orange marmalade, lemon marmalade, mandarin marmalade
	-

	citrus fruits juice
	0.28
	6-chloro pyridinyl moiety, expressed as imidacloprid
	EFSA 2008,
LoE, n=2
	grapefruit juice, orange juice, lemon juice, lime juice, mandarin juice
	-

	citrus fruit oil
	<0.26
	6-chloro pyridinyl moiety, expressed as imidacloprid
	EFSA 2008,
LoE, n=1
	grapefruit oil, orange oil, lemon oil, lime oil
	-

	apple juice
	0.66
	6-chloro pyridinyl moiety, expressed as imidacloprid
	EFSA 2008
LoE, n=5
	pear juice
	

	apple sauce/puree
	0.75
	6-chloro pyridinyl moiety, expressed as imidacloprid
	EFSA 2008
LoE, n=4
	pear sauce/puree
	

	apple dried
	0.87
	6-chloro pyridinyl moiety, expressed as imidacloprid
	EFSA 2008
LoE, n=2
	pear dried
	

	cherry without stone = raw edible portion
	0.68 b
	6-chloro pyridinyl moiety, expressed as imidacloprid
	J 2002
table 135 n=4, mean
	-
	

	cherry preserve (= canned cherries)
	<0.6
	6-chloro pyridinyl moiety, expressed as imidacloprid
	J 2002
appraisal, mean, n=4
	apricot canned, apricot canned babyfood, plum canned, plum canned babyfood,  table grapes canned, table grapes canned babyfood, strawberries canned, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood
	

	peach/nectarine without stone = raw edible portion
	0.91
	6-chloro pyridinyl moiety, expressed as imidacloprid
	J 2002, appraisal, HR-EP/HR-RAC = 0.32/0.35= 0.91
	
	

	peach preserve (= canned peaches)
	<0.38
	6-chloro pyridinyl moiety, expressed as imidacloprid
	J 2002
appraisal, n=1
	peach canned babyfood
	

	peach jam
	<0.38
	6-chloro pyridinyl moiety, expressed as imidacloprid
	J 2002
appraisal, n=1
	apricot jam, cherry jam, plum jam, strawberries jam, blackberries jam, raspberries jam, blueberries jam, cranberries jam, currants jam, rose hips jam, elderberries jam
	

	grape berries without stems (= raw edible portion)
	0.55 a
	6-chloro pyridinyl moiety, expressed as imidacloprid
	J 2002
table 84, n=2
	table grapes
	

	grape must
	1.53 
	6-chloro pyridinyl moiety, expressed as imidacloprid
	EFSA 2008,
LoE, n=4
	-
	

	grape wine
	1.17
	6-chloro pyridinyl moiety, expressed as imidacloprid
	EFSA 2008,
LoE, n=4
	
	

	grape juice
	0.73
	6-chloro pyridinyl moiety, expressed as imidacloprid
	EFSA 2008,
LoE, n=3
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice, apricot juice, cherry juice, peach/nectarine juice, plum juice
	

	grape raisins
	1.05
	6-chloro pyridinyl moiety, expressed as imidacloprid
	EFSA 2008, 
LoE, n=2
	strawberries dried, blueberries dried, cranberries dried, currants dried, apricot dried, cherry dried, peach/nectarine dried, plum dried
	

	tomato preserve (= tomato canned)
	0.91
	6-chloro pyridinyl moiety, expressed as imidacloprid
	EFSA 2008
LoE, n=1
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	

	tomato juice
	1.37
	6-chloro pyridinyl moiety, expressed as imidacloprid
	EFSA 2008
LoE, n=3
	sweet pepper juice
	

	tomato sauce/puree (i.e. single strength)
	2.3
	6-chloro pyridinyl moiety, expressed as imidacloprid
	EFSA 2008
LoE, n=2
	-
	tomato cooked/boiled

	tomato paste (i.e. concentrated puree)
	5.73
	6-chloro pyridinyl moiety, expressed as imidacloprid
	EFSA 2008
LoE, n=3
	-
	-

	tomato ketchup
	1.8
	6-chloro pyridinyl moiety, expressed as imidacloprid
	EFSA 2008,
LoE, n=2
	-
	-

	melons without peel
	0.73
	6-chloro pyridinyl moiety, expressed as imidacloprid
	J 2002, appraisal, 
HR-EP/HR-RAC = 0.11/0.15
	pumpkins raw without peel
	melon canned, melon sec processing, pumpkin cooked/boiled

	watermelons without peel
	0.60
	6-chloro pyridinyl moiety, expressed as imidacloprid
	J 2002, appraisal, 
HR-EP/HR-RAC = 0.06/0.10
	
	

	lettuce heads without wrapper leaves (head cleaned)
	0.28
	6-chloro pyridinyl moiety, expressed as imidacloprid
	J 2002, table 139, mean, n=38
	
	

	green beans with pods, cooked
	0.975
	6-chloro pyridinyl moiety, expressed as imidacloprid
	J 2002, appraisal, 
mean, n=2
	fresh beans without pods cooked/boiled, fresh peas with pods cooked/boiled, fresh peas without pods cooked/boiled, fresh lentils cooked/boiled 
	

	green beans with pods, canned
	0.43
	6-chloro pyridinyl moiety, expressed as imidacloprid
	J 2002,
appraisal,
mean, n=2
	green beans with pods canned babyfood, canned fresh beans without pods, canned fresh peas without pods, fresh peas without pods canned babyfood 
	

	potato  chips = potato deep-fried
	1.35
	6-chloro pyridinyl moiety, expressed as imidacloprid
	J 2002,
appraisal,
n=1
	-
	

	potato granules = potato dried (granule/flake)
	0.92
	6-chloro pyridinyl moiety, expressed as imidacloprid
	J 2002,
appraisal,
n=1
	-
	

	Rice dehusked (=husked rice) (dry)
	0.20 b
	6-chloro pyridinyl moiety, expressed as imidacloprid
	EFSA 2010 table 3-2, n=8, median
	
	

	Rice polished
	0.10 b
	6-chloro pyridinyl moiety, expressed as imidacloprid
	EFSA 2010 table 3-2, n=8, median
	
	rice flour

	wheat bran
	3.5
	6-chloro pyridinyl moiety, expressed as imidacloprid
	J 2002,
appraisal,
n=1
	oats bran, rye bran
	

	wheat flour = wheat white flour
	0.5
	6-chloro pyridinyl moiety, expressed as imidacloprid
	J 2002,
appraisal,
n=1
	barley white flour, oats white flour, rye white flour
	

	cotton seed refined oil
	<0.09
	6-chloro pyridinyl moiety, expressed as imidacloprid
	J 2002,
appraisal,
n=2, mean
	linseed oil, peanut oil, poppy seed oil, sesame seed oil, sunflower seed oil, rape seed oil, soya bean oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
	

	hops, beer
	0.0035
	6-chloro pyridinyl moiety, expressed as imidacloprid
	J 2002,
appraisal,
n=2, mean
	-
	


a	Calculated by RIVM from underlined data by residue in raw edible portion/residue in RAC
b. 	Since dry rice is not consumed as such, the Dutch dietary model uses a default processing factor of 0.4 for processing of rice (dry) to rice (cooked). Therefore the processing factor for rice husked rice (cooked) is 0.20x0.4 = 0.080 and the processing factor for rice polished rice (cooked) is 0.10x0.4 = 0.040. 

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198777][bookmark: _Toc483389494]Indoxacarb
The current EU residue definition for dietary risk assessment in plant commodities is “sum of indoxacarb and its R-enantiomer” (EFSA 2013b). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Indoxacarb has been evaluated by EFSA 2013a/b, EFSA 2012, EFSA 2011, EFSA 2009d, EFSA 2009c, EFSA 2009b, EFSA 2009a. EFSA 2013a/b, EFSA 2012 and EFSA 2009a/b/c/d did not list processing factors.

EFSA 2011 lists processing factors based on the residue definition "sum of indoxacarb and its R-enantiomer". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. 

Indoxacarb (216) has been evaluated by JMPR in 2005 (T,R), 2007 (R), 2009 (R), 2012 (R), 2013 (R) where T = WHO toxicology evaluation and R = FAO residue evaluation. JMPR 2012 did not contain processing data. 

JMPR 2013, JMPR 2009, JMPR 2007 and JMPR 2005 list processing factors based on the residue definition "sum of indoxacarb and its R enantiomer". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. The JMPR 2009 supersedes the melon processing data from JMPR 2005. At JMPR 2005, processing factors for processed potato commodities (chips, flakes) could not be estimated because residues in the raw agricultural commodity were less than the LOQ. JMPR 2005 processing data for apple commodities (juice, sauce), canned peaches, grape commodities (raisins, juice, wine, must) and tomato commodities (puree/sauce, juice, ketchup) are superseded by EFSA 2011. 

Processing factors for indoxacarb related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	apple juice
	<0.3
	indoxacarb isomers
	EFSA 2011,
table 3-3, n=2
	pear juice
	

	apple sauce
	<0.3
	indoxacarb isomers
	EFSA 2011,
table 3-3, n=2
	pear sauce
	

	peaches canned
	<0.20
	indoxacarb isomers
	EFSA 2011,
table 3-3, n=1
	peach canned babyfood
	

	peach juice
	<0.08
	indoxacarb isomers
	J 2005,
appraisal, 
best estimate, n=3
	-
	

	peach jam
	<0.08 a
	indoxacarb isomers
	J 2005,
table 46,
best estimate,
n=3
	-
	

	peach puree
	<0.08 a
	indoxacarb isomers
	J 2005, 
table 51,
best estimate,
n=3
	-
	

	prunes, i.e plums dried
	4.0
	indoxacarb isomers
	J 2009,
appraisal, median, n=3
	apricot dried, cherry dried, peach dried, 
	

	plum juice
	0.37
	indoxacarb isomers
	J 2009,
appraisal, median, n=2
	apricot juice, cherry juice, 
	

	plum canned
	0.64
	indoxacarb isomers
	J 2009,
appraisal, median, n=2
	apricot canned, apricot canned babyfood, cherry canned, plum canned babyfood, table grapes canned, table grapes canned babyfood, strawberries canned, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood
	

	plum jam
	0.98
	indoxacarb isomers
	J 2009,
appraisal, median, n=2
	apricot jam, cherry jam, strawberries jam, blackberries jam, raspberries jam, blueberries jam, cranberries jam, currants jam, rose hips jam, elderberries jam
	

	plum puree
	1.3
	indoxacarb isomers
	J 2009,
appraisal, median, n=2
	apricot puree, strawberries sauce/puree, raspberries sauce/puree, blueberries sauce/puree, cranberries sauce/puree, currants sauce/puree
	

	grapes juice
	<0.1
	indoxacarb isomers
	EFSA 2011,
table 3-3, n=1
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice
	

	grapes wine
	<0.1
	indoxacarb isomers
	EFSA 2011,
table 3-3, n=1
	-
	

	grapes must
	0.32
	indoxacarb isomers
	EFSA 2011,
table 3-3, n=1
	
	

	grapes dried (raisins)
	2.26
	indoxacarb isomers
	EFSA 2011,
table 3-3, n=1
	strawberries dried, blueberries dried, cranberries dried, currants dried,
	

	tomato juice
	1.1
	indoxacarb isomers
	EFSA 2011,
table 3-3, n=1
	sweet peppers juice,
	

	tomato sauce/puree (i.e. single strength)
	<0.30
	indoxacarb isomers
	EFSA 2011,
table 3-3, n=1
	-
	tomato cooked/boiled

	tomato paste (i.e. concentrated puree)
	1.9
	indoxacarb isomers
	J 2005,
appraisal, 
n=2, mean
	-
	-

	tomato ketchup
	2.37
	indoxacarb isomers
	EFSA 2011,
table 3-3, n=1
	-
	-

	melon pulp, i.e. raw edible portion
	<0.05 a
	indoxacarb isomers
	J 2009, appraisal, HREP/HRRAC = <0.02/0.39
	pumpkins raw without peel , watermelons raw without peel
	melon canned, melon sec processing, pumpkin cooked/boiled

	head cabbage without wrapper leaves, i.e raw edible portion
	0.02 a
	indoxacarb isomers
	J 2007, report pp 198-199, HREP/HRRAC = 0.054/2.7
	-
	

	mint oil
	<0.015
	indoxacarb isomers
	J 2009,
appraisal, median, n=2
	-
	

	cottonseed refined oil
	0.036
	indoxacarb isomers
	J 2005,
appraisal,
n=1
	-
	

	peanut oil
	1
	indoxacarb isomers
	J 2005,
appraisal,
n=1
	linseed oil, poppy seed oil, sesame seed oil, rapeseed oil, sunflower oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
	

	soybean refined oil
	0.66
	indoxacarb isomers
	J 2005,
appraisal,
n=1
	-
	

	tea infusion
(from dry tea)
	0.062
	indoxacarb isomers
	J 2013,
appraisal,
table 6, n=16,
mean
	-
	-


a	Calculated by RIVM based on data indicated. 

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198806][bookmark: _Toc483389495]Methiocarb
The current EU residue definition for dietary risk assessment in plant commodities is “sum of methiocarb and methiocarb sulfoxide and sulfone, expressed as methiocarb”, equal to the MRL regulation since EFSA 2010 could not reach agreement on the residue definition for dietary risk assessment. Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

Methiocarb was evaluated by EFSA 2006. EFSA 2006 did not contain any processing factors. 

Methiocarb was reviewed under the Periodic Review Program in 1998 for toxicology and in 1999 for residue. Since then, methiocarb (132) was evaluated for residue aspects by JMPR in 1999 (R), 2005 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. 

JMPR 2005 and JMPR 1999 list processing factors based on the residue definition "methiocarb + methiocarb-sulfone + methiocarb-sulfoxide (expressed as methiocarb)". Since this residue definition is identical to the current EU residue definition for dietary risk assessment, these processing factors can be taken.  At JMPR 1999 processing factors for potato commodities could not be determined, because no residues were found in the RAC (<0.02 mg/kg). 

Processing factors for methiocarb related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	grape wine
	0.43
	methiocarb + sulfone + sulfoxide
	J 2005,
appraisal
	-
	

	strawberry jam
	0.40 a
	methiocarb + sulfone + sulfoxide
	J 1999, 
table 45,
n=1
	apricot jam, cherry jam, peach jam, plum jam, strawberries jam, blackberries jam, raspberries jam, blueberries jam, cranberries jam, currants jam, rose hips jam, elderberries jam
	

	strawberry preserve, i.e. strawberry canned
	0.37 a
	methiocarb + sulfone + sulfoxide
	J 1999, 
table 45,
n=1
	apricot canned, apricot canned babyfood, cherries canned, peach canned, peach canned babyfood, plum canned, plum canned babyfood,  table grapes canned, table grapes canned babyfood, strawberries canned, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood
	

	melon pulp, i.e. raw edible portion
	0.12 a
	methiocarb + sulfone + sulfoxide
	J 1999,
appraisal,
HREP/HRRAC = 0.06/0.49
	pumpkins raw without peel, watermelons raw without peel
	melon canned, melon sec processing, pumpkin cooked/boiled

	pepper preserve, i.e. sweet pepper canned
	0.15 a
	methiocarb + sulfone + sulfoxide
	J 1999, 
table 45,
n=2, PHI=7,
mean
	tomato canned, tomato canned babyfood, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	


a	Calculated by RIVM from the source indicated. 

-----------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198815][bookmark: _Toc483389496]Methomyl&thiodicarb
The current residue definition for dietary risk assessment in plant commodities is “methomyl” (EFSA 2015) in case of methomyl use or “sum of thiodicarb and methomyl” (JMPR 2001) in case of thiodicarb use. Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition. 

At the stage of authorisation it is clear how samples have been treated: with methomyl or with thiodicarb. For authorisation it is clear that the processing factor for "methomyl only" is used in case of methomyl use. However, since thiodicarb is not approved within EU, EFSA did not indicate how to derive processing factors for methomyl derived from thiodicarb. JMPR uses the residue definition “sum of thiodicarb and methomyl, expressed as methomyl" to derive processing factors for methomyl in case of thiodicarb use, but EFSA did not agree with this residue definition, since the toxicological reference values of both compounds differ. However, since EFSA did not provide an alternative, the JMPR procedure is used for commodities, where methomyl and thiodicarb use is possible. 

Since enforcement/monitoring labs do not know how the samples have been treated (with methomyl or with thiodicarb), it is not so clear which processing factor to use. JMPR 2001 has solved this problem. When processing factors were only available for methomyl use, these were taken. When processing factors were only available from thiodicarb use, these were taken. When processing factors were available from methomyl use and thiodicarb use, the average processing factors were taken. The table below lists the processing factors according to this principle. 

EFSA has evaluated methomyl and/or thiodicarb in EFSA 2015, EFSA 2009, EFSA 2008, EFSA 2006, EFSA 2005. No processing factors were listed in EFSA 2015. 

EFSA 2009, EFSA 2008 and EFSA 2006 list processing factors for grapes based on the residue definition "methomyl" from methomyl use, while EFSA 2005 lists processing factors for grapes based on the residue definition "sum of thiodicarb and methomyl, expressed as methomyl" from thiodicarb use. The EU processing factor for mature wine (0.58 methomyl use only, or 0.50 thiodicarb use) is the average for red and white wine. But since the Dutch data contain consumption for red wine and white wine separately, and since processing factors for red wine and white wine differ, the JMPR data based on methomyl use only are taken for dietary risk assessment. EFSA 2008 used the JMPR processing factors as listed below for peeled orange. EFSA 2006 uses the same processing factors as EFSA 2008 and as EFSA 2009. 

Methomyl and thiodicarb were evaluated for residues and toxicology by the JMPR in 2001 under the periodic review programme. Since then, methomyl has been evaluated for residue aspects by the JMPR in 2001 (T,R), 2004 (R), 2008 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. Since then, thiodicarb has been evaluated for residue aspects by the JMPR in 2001 (R). The JMPR 2004 report does not contain processing factors.

The JMPR 2001 report on thiodicarb refers to the report of methomyl. The JMPR 2001 and JMPR 2008 reports on methomyl lists processing factors based on the residue definition "methomyl" for use of methomyl and "sum of thiodicarb and methomyl, expressed as methomyl" for use of thiodicarb. Where processing factors were available from methomyl use and from thiodicarb use, the average of both processing factors was taken by JMPR 2001, to represent the overall processing factors. 

Processing factors for methomyl and thiodicarb related residues 
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	peeled orange = raw edible portion
	<0.2
	methomyl only
	J 2001, methomyl appraisal and table 64
	grapefruit raw, lemon raw, lime raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	orange oil
	<0.021
	methomyl only
	J 2001, methomyl, table 64
	grapefruit oil, lemon oil and lime oil
	

	orange juice
	<0.021
	methomyl only
	J 2001, methomyl, appraisal & table 64
	grapefruit juice, lemon juice, lime juice, mandarin juice
	

	apple canned juice
	0.014b
	sum of thiodicarb and methomyl, expressed as methomyl
	J 2001, methomyl, appraisal
	pear juice
	

	apple sauce
	0.22
	methomyl only
	J 2001, methomyl, table 64
	pear sauce/puree
	

	peach canned
	0.03
	methomyl only
	J 2001, methomyl, table 64
	apricot canned, apricot canned babyfood, cherry canned, peach canned babyfood, plum canned, plum canned babyfood, table grapes canned, table grapes canned babyfood, strawberries canned, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hipss canned babyfood, elderberries canned babyfood
	

	grape juice
	0.21
	methomyl only
	EFSA 2008
EFSA 2009
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice, apricot juice, cherry juice, peach/nectarine juice, plum juice
	

	grapes must
	1
	methomyl only
	J 2008 methomyl, appraisal
	-
	

	grapes red wine
	0.96
	methomyl only
	J 2008 methomyl, appraisal
	-
	

	grapes white wine
	0.22
	methomyl only
	J 2008 methomyl, appraisal
	-
	

	grapes raisins = table grapes dried
	0.20
	methomyl only
	EFSA 2008
EFSA 2009
	strawberries dried, blueberries dried, cranberries dried, currants dried, apricot dried, cherry dried, peach/nectarine dried, plums dried
	

	potato chips = potato deep-fried 
	<0.48
	methomyl only
	J 2001, methomyl, table 64
	-
	

	potato granule = potato dried
	<0.48
	methomyl only
	J 2001, methomyl, table 64
	-
	

	tomato juice
	0.05c  
	sum of thiodicarb and methomyl, expressed as methomyl
	J 2001, methomyl, table 64 & thiodicarb table 115
	sweet peppers juice
	

	tomato sauce/puree (i.e. single strength)
	0.03 d 
	sum of thiodicarb and methomyl, expressed as methomyl
	J 2001, methomyl, table 64 & thiodicarb table 115
	-
	tomato cooked/boiled

	tomato paste (i.e.concentrated puree)
	0.02 d
	sum of thiodicarb and methomyl, expressed as methomyl
	J 2001, thiodicarb table 115,
n=1
	-
	-

	melon pulp = raw edible portion
	0.17a
	methomyl only
	J 2008, methomyl, table 9/10, n=19, median
	pumpkins raw without peel, watermelons raw without peel
	melon canned, melon sec processing, pumpkin cooked/boiled

	sweet corn kernels = raw edible portion
	0.86 d
	sum of thiodicarb and methomyl, expressed as methomyl
	J 2001, thiodicarb, table 118, n=1
	
	

	fresh beans without pods canned
	<0.04
	methomyl only
	J 2001, methomyl, table 64
	fresh beans with pods canned, fresh beans with pods canned babyfood, fresh peas without pods canned, fresh peas without pods canned babyfood
	

	peanut refined oil
	<0.045
	methomyl only
	J 2001, methomyl, table 64
	linseed oil, poppy seed oil, sesame seed oil, sunflower seed oil, rapeseed oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
	

	cotton seed refined oil
	<0.16f 
	sum of thiodicarb and methomyl, expressed as methomyl
	J 2001, methomyl appraisal
	-
	

	soya bean refined oil
	<1g 
	sum of thiodicarb and methomyl, expressed as methomyl
	J 2001, methomyl, appraisal
	-
	

	maize refined oil
	<0.18
	methomyl only
	J 2001, methomyl, appraisal & table 64
	-
	

	maize flour
	1.0
	methomyl only
	J 2001, methomyl, table 64
	-
	

	maize starch
	<0.18
	methomyl only
	J 2001, methomyl, table 64
	-
	

	sorghum flour
	0.18
	methomyl only
	J 2001, methomyl, table 64
	millet flour
	

	wheat patent flour = wheat flour
	0.15 h
	methomyl only
	J 2001, methomyl, table 64
	barley flour, oats flour, rye flour
	

	wheat bran
	1.9
	methomyl only
	J 2001, methomyl, appraisal & table 64
	oats bran, rye bran
	

	wheat germ
	0.92
	methomyl only
	J 2001, methomyl, appraisal & table 64
	-
	


a	Calculated by RIVM from residue in edible portion / residue in RAC. Only the highest level per trial was taken into account and processing factors were only calculated for those trials where RAC>LOQ. 
b	Apple juice. Processing factor from thiodicarb use (0.014 for canned juice, table 116, JMPR 2001 on thiodicarb) is preferred above processing factor from methomyl use (0.29 for fresh juice, table 64, JMPR 2001 on methomyl), since pasteurised juice is the commercial product, not fresh juice. 
c	Tomato juice. Average processing factor from thiodicarb use (0.05, table 115, JMPR 2001 on thiodicarb) and methomyl use (0.053, table 64, JMPR 2001 on methomyl), calculated by RIVM
d	JMPR 2001 appraisal (methomyl report) on methomyl and thiodicarb, lists a processing factor of 0.04 for tomato paste, which is based on data for tomato puree from methomyl use and tomato paste from thiodicarb use. These factors were recalculated by RIVM.
Tomato sauce/puree. Average processing factor from thiodicarb use (<0.01, <0.03, table 115, JMPR 2001 on thiodicarb) and methomyl use (0.053, table 64, JMPR 2001 on methomyl), calculated by RIVM
	Tomato paste. Average processing factor from thiodicarb use (0.01, <0.03, table 115, JMPR 2001 on thiodicarb), estimated by RIVM. 
e	Sweet corn kernels. Processing factor from thiodicarb use (0.06/0.07=0.86, table 118, JMPR 2001 on thiodicarb). Only the study where residues in the RAC were >LOQ were taken into account. 
f	Cotton seed refined oil. Average processing factor from thiodicarb use (<0.2, table 119, JMPR 2001 on thiodicarb) and methomyl use (<0.12, table 64, JMPR 2001 on methomyl)
g	Soya bean refined oil. Best estimate processing factor from thiodicarb use (<1, table 114, JMPR 2001 on thiodicarb) and methomyl use (<0.32, table 64, JMPR 2001 on methomyl)
h	JMPR 2001 appraisal (methomyl report) lists a processing factor of 0.02 for wheat flour. This value is incorrect, it is the residue measured in wheat flour, not the processing factor. Therefore RIVM uses a PF =0.15 as listed in table 64. 

-----------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198825][bookmark: _Toc483389497]Methoxyfenozide
The current EU residue definition for dietary risk assessment in plant commodities is “methoxyfenozide” (EFSA 2014). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

Methoxyfenozide has been evaluated by EFSA 2014, EFSA 2012, EFSA 2010. EFSA 2012 and EFSA 2010 do not list processing factors. 

EFSA 2014 lists processing factors for grapes based on the residue definition "methoxyfenozide”. Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. EFSA 2014 lists processing factors for oranges, apples, table and wine grapes, tomatoes, peaches.

Methoxyfenozide (209) has been evaluated by JMPR in 2003 (T, R), 2004 (corr. to 2003 report), 2006 (R), 2009 (R), 2012 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. JMPR 2004 and JMPR 2006 did not contain processing data. 

JMPR 2012, JMPR 2009 and JMPR 2003 list processing factors based on the residue definition "methoxyfenozide". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. JMPR processing factors on citrusfruit (peeled, marmalade, juice), apples (juice, sauce), grapes (dried, juice, must, wine) and tomatoees (canned, paste, juice) are superseded by those listed in EFSA 2014.  The JMPR 2003 indicated: “Wet milling and dry milling studies on maize grain were reported but the residue on the RAC was not quantifiable. The only processed maize commodities with quantifiable residues were refined oil from wet milling (0.036 mg/kg). Processing factors could not be calculated”. 

Processing factors for methoxyfenozide
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	oranges peeled; mandarins, peeled (i.e. raw edible portion)
	0.28 
	methoxyfenozide
	EFSA 2014,
table 3-3
n=3, median
	grapefruit raw, lemon raw, lime raw 
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	orange marmalade
	0.80
	methoxyfenozide
	EFSA 2014,
table 3.3
n=3, median
	lemon marmalade, mandarin marmalade
	

	orange juice;
mandarin juice
	0.22
	methoxyfenozide
	EFSA 2014,
table 3-3
n=3, median
	grapefruit juice, lemon juice, lime juice
	

	orange oil
	42.5
	methoxyfenozide
	J 2009,
appraisal,
n=1
	grapefruit oil, lemon oil, lime oil
	

	apple sauce
	0.46
	methoxyfenozide
	EFSA 2014,
table 3-3
	pear sauce
	

	apple juice
pear juice
	0.43
	methoxyfenozide
	EFSA 2014,
table 3-3,
n=3, median
	-
	

	plums dried (prunes)
	1.4 a
	methoxyfenozide
	J 2003,
table 100,
n=1
	apricot dried, cherry dried, peach/nectarine dried
	

	peaches canned
	0.50
	methoxyfenozide
	EFSA 2014,
table 3-3,
n=1
	apricots canned, apricots canned babyfood, cherries canned, peaches canned babyfood, plums canned, plums canned babyfood,  table grapes canned, table grapes canned babyfood, strawberries canned, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood
	

	grapes juice
	0.40
	methoxyfenozide
	EFSA 2014,
table 3-3,
n=4, median
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice, apricot juice, cherry juice, peach/nectarine juice, plum juice
	

	grapes dried (raisins)
	2.5
	methoxyfenozide
	EFSA 2014,
table 3-3,
n=3, median
	strawberries dried, blueberries dried, cranberries dried, currants dried,
	

	grapes wine
	0.45
	methoxyfenozide
	EFSA 2014,
table 3-3,
n=8 median
	-
	

	grapes must
	0.70
	methoxyfenozide
	EFSA 2014,
table 3-3,
n=6, median
	-
	

	tomato juice
	0.38
	methoxyfenozide
	EFSA 2014,
table 3-3,
n=4, median
	sweet pepper juice
	

	tomato sauce/puree (i.e. single strength)
	0.3
	methoxyfenozide
	J 2003, 
table 102,
n=1
	
	tomato cooked/boiled

	tomato paste (i.e. concentrated puree)
	2.1
	methoxyfenozide
	EFSA 2014,
table 3-3,
n=4, median
	-
	

	tomato preserves (canned without peel)
	0.32
	methoxyfenozide
	EFSA 2014,
table 3-3,
n=4, median
	tomato canned babyfood, 
	

	tomato preserves (canned with peel)
	0.50
	methoxyfenozide
	EFSA 2014,
table 3-3,
n=4, median
	sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	

	head cabbage without wrapper leaves, i.e. raw edible portion
	0.09
	methoxyfenozide
	J 2003,
appraisal,
n not stated
	-
	

	cottonseed crude oil
	0.32
	methoxyfenozide
	J 2003,
appraisal,
n=5, mean
	-
	cottonseed refined oil

	soya bean oil
	0.66
	methoxyfenozide
	J 2009,
table 34,
n=1
	
	

	peanut oil
	2.89
	methoxyfenozide
	J 2009,
appraisal,
n=1
	linseed oil, poppy seed oil, sesame seed oil, sunflower seed oil, rape seed oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
	

	sugarbeet refined sugar
	0.071
	methoxyfenozide
	J 2009,
appraisal,
n=1
	-
	


a	JMPR 2009 appraisal indicates PF=1.3 for dried plums, but the corresponding table in the JMPR evaluation report indicates PF =1.4. RIVM uses PF = 1.4 as BfR does. 

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198842][bookmark: _Toc483389498]Oxamyl
The current EU residue definition for dietary risk assessment in plant commodities is “oxamyl” (EFSA 2010). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

Oxamyl has been evaluated by EFSA 2010 and EFSA 2005. EFSA 2005 did not list processing factors. 

EFSA 2010 lists processing factors based on the residue definition "oxamyl". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. EFSA 2010 indicated: “Several residues trials investigating the distribution of oxamyl residues in peel and pulp of oranges, mandarins, bananas and melons were reported by the RMS but peeling factors could not be derived because residues were below the LOQ for most of these crops, except for melons.” 

Oxamyl was listed for periodic re-evaluation for residues by the 2002 JMPR. Since then, Oxamyl (126) has been evaluated for residue aspects by JMPR in 2002 (T,R), where T = WHO toxicology evaluation and R = FAO residue evaluation. 

JMPR 2002 lists processing factors based on the residue definition "sum of oxamyl and oxamyl-oxime, expressed as oxamyl". Most of the residue supervised trials samples were analyzed by a GLC method which converts oxamyl to oxamyl-oxime and reports the total residues of the two analytes in oxamyl equivalents. Therefore processing factors based on the current EU residue definition for dietary risk assessment “oxamyl” cannot be deduced from the JMPR data. Since the JMPR residue definition for dietary risk assessment (sum of oxamyl and oxamyl-oxime, expressed as oxamyl) does not correspond with the current EU residue definition for dietary risk assessment (oxamyl) but includes a metabolite, dietary intake will be overestimated. Since the dietary intake estimation with the JMPR processing factors results in a better estimate compared to the dietary intake estimate based on default processing factors of 1, these processing factors can be taken. 

JMPR 2002 indicates: “Potatoes  (RAC residues 0.02 mg/kg) were processed into peels, French fries, chips and granules. No detectable residues were reported in the processed commodities (<0.02 mg/kg) with the exception of peels (0.022 mg/kg).”

Processing factor for oxamyl related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	orange oil
	<0.036
	oxamyl+ oxime
	J 2002,
appraisal,
n=1
	grapefruit oil, lemon oil, lime oil
	

	banana pulp i.e. raw edible portion
	0.12
	oxamyl+ oxime
	J 2002,
appraisal
HREP/HRRAC = 0.01/0.08
	-
	banana sauce/puree, banana fried, banana canned babyfood, banana sec processing

	pineapple juice
	1.2
	oxamyl+ oxime
	J 2002,
appraisal,
n=1
	-
	-

	tomato canned
	0.073
	oxamyl+ oxime
	J 2002,
appraisal,
n=1
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	-

	tomato juice
	0.12
	oxamyl+ oxime
	J 2002,
appraisal,
n=1
	sweet pepper juice
	

	tomato sauce/puree (i.e. single strength)
	0.16
	oxamyl+ oxime
	J 2002,
appraisal,
n=1
	-
	tomato cooked/boiled

	tomato paste (i.e. concentrated puree)
	0.36
	oxamyl+ oxime
	J 2002,
appraisal,
n=1
	-
	

	tomato ketchup
	0.24
	oxamyl+ oxime
	J 2002,
appraisal,
n=1
	
	

	melons without peel, i.e raw edible portion
	0.8
	oxamyl
	EFSA 2010,
text
	-
	melon canned, melon sec processing, pumpkin cooked/boiled

	watermelons without peel, i.e. raw edible portion
	0.8
	oxamyl
	EFSA 2010,
text
	pumpkins raw without peel
	

	peanut refined oil
	<0.17
	oxamyl+ oxime
	J 2002,
appraisal,
n=1
	linseed oil, poppy seed oil, sesame seed oil, sunflower seed oil, rape seed oil, soya bean oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
	

	cottonseed refined oil
	<0.008
	oxamyl+ oxime
	J 2002,
appraisal,
n=1
	-
	



------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198860][bookmark: _Toc483389499]Phosalone (fosalon)
The current EU residue definition for dietary risk assessment in plant commodities is “sum of phosalone and oxophosalone (RP 12244), expressed as phosalone” (EFSA 2006). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

Phosalone has been evaluated by EFSA 2006. 

EFSA 2006 lists processing factors based on the residue definition "phosalone". This residue definition is different from the current EU residue definition for dietary risk assessment (sum of phosalone and oxophosalone (RP 12244), expressed as phosalone). EFSA 2006 indicates: “The contribution to the risk of RP 12244 is not possible to determine due to the lack of data on its toxicological properties and its actual level in commodities.” Data from JMPR 1994, where the oxon was measured in raw pears, raw apricots, dried apricots, raw peaches, raw grapes, raw spinach, raw lettuce, raw tomatoes, indicate that the oxon is generally present below the LOQ or that the oxon is present at 50-100x lower levels than parent compound. Since inclusion of the oxon will not result in significantly different residue results for the commodities presented by EFSA 2006, the processing factors based on phosalone alone can be taken. 

Phosalone, was re-evaluated by the 1994 JMPR in the CCPR Periodic Review Programme. Since then, phosalone (060) has been evaluated for residue aspects by JMPR in 1994 (R), 1999 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. 

JMPR 1994 and JMPR 1999 lists processing data based on the residue definition “phosalone”. For the same reasons as indicated for EFSA 2006, processing data can be taken. An exception might be tree nuts and tea where the oxon can be present at only 10x lower levels than the parent compound. For tea infusion, processing factors were calculated based on the residue definition “sum of phosalone and oxophosalone (RP 12244), expressed as phosalone”. The processing factors listed in JMPR 1999 for apple sauce (puree) are superseded by those in EFSA 2006. JMPR 1994 only gave residue results for processed commodities, processing factors could be deduced from these data. 

Processing factors for phosalone
	Commodity
	PF 
	Residue
definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	orange pulp 
(= raw edible portion)
	<0.04 a 
	phosalone
	J 1994,
table 16,
best estimate, n=8
	-
	orange canned babyfood, orange sec processing,

	orange juice
	<0.07 a
	phosalone
	J 1994,
table 28,
best estimate, n=2
	grapefruit juice, lemon juice, lime juice, mandarin juice
	

	orange oil
	67 a
	phosalone
	J 1994,
table 28,
mean, n=2
	grapefruit oil, lemon oil, lime oil
	

	lemon pulp
(=raw edible portion)
	<0.03 a
	phosalone
	J 1994,
table 17,
best estimate, n=8
	-
	lemon canned babyfood, lemon sec processing,

	grapefruit pulp
(= raw edible portion)
	<0.14 a
	phosalone
	J 1994,
table 17,
best estimate, n=4
	grapefruit raw, lemon raw, lime raw, mandarin raw
	grapefruit canned, grapefruit sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	apple juice
	<0.02
	phosalone
	EFSA 2006,
LoE, n=4
	pear juice
	

	apple sauce/puree
	0.05
	phosalone
	EFSA 2006,
LoE, n=4
	pear sauce
	

	apricot dehydrated i.e. apricot dried
	4.0 a
	phosalone
	J 1994, 
table 14,
mean, n=2
	cherry dried, peach/nectarine dried, grapes dried, strawberries dried, blueberries dried, cranberries dried, currants dried, 
	

	plums, dried
	1.5 a
	phosalone
	J 1994,
table 14, 
median, n=9
	-
	

	tea infusion 
(from dry tea)
	0.0018 a,b
	phosalone + oxon
	J 1994,
table 22,
median, n= 9
	
	


a	Calculated by RIVM from residue in processed product / residue in RAC
b	Processing factor for tea infusion based on residue “phosalone + oxon” is 0.0018. Processing factor for tea infusion based on residue phosalone alone is 0.0017. Therefore exclusion of the oxon does not result in a significant difference in residue intake estimate. Tea infusion based on 1.5 g of manufactured dry tea per 100 mL boiling water for 15 min. 

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198869][bookmark: _Toc483389500]Phosmet (fosmet)
The current EU residue definition for dietary risk assessment in plant commodities is “sum of phosmet and phosmet oxon, expressed as phosmet” (EFSA 2013). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

Phosmet has been evaluated by EFSA 2013, EFSA 2012, EFSA 2011, EFSA 2006. 

EFSA 2013, EFSA 2012, EFSA 2011 and EFSA 2006 list processing factors based on the residue definition "sum of phosmet and phosmet oxon, expressed as phosmet". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. Processing factors listed in EFSA 2006 are superseded by those in EFSA 2011. 


Phosmet (103) was listed in the Periodic Re-Evaluation Programe for periodic review of residue aspects by the 1997 JMPR. Since then, phosmet (103) has been evaluated for residue aspects by JMPR in 2002 (R), 2003 (R), 2007 (R) and 2014 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. No processing factors were listed in JMPR 2014 and JMPR 2003.

JMPR 1997, JMPR 2002 and JMPR 2007 lists processing data based on the residue definition “phosmet”. This residue definition does not correspond with the current EU residue definition for dietary risk assessment (sum of phosmet and phosmet oxon, expressed as phosmet). Data from JMPR 1997 indicate that the oxon is generally present at 10x lower levels than the parent compound. Since inclusion of the oxon will not result in significantly different residue results, the processing factors based on phosmet alone can be taken. Where residue data for phosmet oxon were available, processing factors based on phosmet + oxon have been calculated by RIVM. Processing data from JMPR are superseded by processing factors from EFSA 2011 or EFSA 2013, in case EFSA lists data on the same commodities. 

Processing factors for phosmet related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	citrus peeled
(= raw edible portion)
	0.17
	phosmet + oxon
	EFSA 2013,
n=8, oranges,
n=8, mandarins,
median of each
	grapefruit raw, orange raw, lime raw, lemon raw, mandarin raw
	grapefruit sec processing, orange sec processing, lemon sec processing, lime sec processing, mandarin sec processing

	orange, pasteurized juice
	0.15
	phosmet + oxon
	EFSA 2013,
n=4, median
	grapefruit juice, lemon juice, lime juice, mandarin juice
	

	orange canned
	0.10
	phosmet + oxon
	EFSA 2013,
n=4, median
	grapefruit canned, orange canned babyfood, lemon canned babyfood, mandarin canned, mandarin canned babyfood
	

	orange marmelade
	0.19
	phosmet + oxon
	EFSA 2013,
n=4, median
	lemon marmelade, mandarin marmelade
	

	orange oil
	2.2 a
	phosmet + oxon
	J 2002,
table 14,
n=4, median
	grapefruit oil, lemon oil, lime oil
	

	apple juice, pasteurised (& clarified)
	0.07
	phosmet + oxon
	EFSA 2011,
LoE, n=4
	pear juice
	

	apple canned
	0.02
	phosmet + oxon
	EFSA 2011,
LoE, n=4
	apple canned babyfood, pear canned, pear canned babyfood
	

	apple sauce/puree
	0.01
	phosmet + oxon
	EFSA 2011,
LoE, n=4
	pear sauce/puree
	

	apple jam
	<0.025
	phosmet
	J 2007,
table 3, 
best estimate,
n=9
	-
	

	pear jam
	<0.063
	phosmet
	J 2007,
table 5, 
best estimate,
n=2
	-
	

	peach juice
	0.31
	phosmet
	J 2007,
table 6, 
median,
n=6
	apricot juice, cherry juice, plum juice, grape juice, strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice
	

	peach jam
	0.22
	phosmet
	J 2007,
table 6, 
median,
n=4
	apricots jam, cherries jam, plums jam, strawberries jam, blackberries jam, raspberries jam, blueberries jam, cranberries jam, currants jam, rose hips jam, elderberries jam
	

	plums dried
	0.31 a 
	phosmet + oxon
	J 2007,
table 21, 
n=3
	apricot dried, cherry dried,  peach dried
	

	grape dried (raisins)
	0.90 a
	phosmet + oxon
	J 2007,
table 15, 
n=1
	strawberries dried, blueberries dried, cranberries dried, currants dried, 
	

	olives canned, sterilized
	0.10
	phosmet + oxon
	EFSA 2012,
table 3-3, n=3
	-
	

	potatoes chips (i.e. potatoes deep fried)
	0.51
	phosmet + oxon
	EFSA 2011,
LoE
	-
	

	potatoes granules, i.e. potatoes dried
	0.51
	phosmet + oxon
	EFSA 2011,
LoE
	-
	

	olives crude oil (virgin oil)
	2.9 b
	phosmet + oxon
	EFSA 2012,
table 3-3, n=4
	-
	

	olives refined oil
	0.04 b
	phosmet + oxon
	EFSA 2012,
table 3-3, n=4
	palmnut oil, palmfruit oil, kapok oil
	


a	Calculated by RIVM based on residue in processed commodity/ residue in RAC. 
b	Olive crude oil is considered more relevant for dietary risk assessment, since olive oil does not require refinement. The processing factor for refined olive oil can be extrapolated to oils, where refinement is required to get an edible oil. 


------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198878][bookmark: _Toc483389501]Pirimicarb
The current EU residue definition for dietary risk assessment in plant commodities is “sum of pirimicarb, desmethyl pirimicarb (R34836) and desmethylformamido pirimicarb (R34885), expressed as pirimicarb” (EFSA 2014). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

Pirimicarb has been evaluated by EFSA 2014, EFSA 2009, EFSA 2006, EFSA 2005b and EFSA 2005a. Processing factors were not listed by EFSA 2014, EFSA 2009, EFSA 2006, EFSA 2005b and EFSA 2005a. 

Pirimicarb was listed in the Periodic Re-Evaluation Programe for periodic review by the 2006 JMPR. Since then, pirimicarb (101) has been evaluated for residue aspects by JMPR in 2006 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. 

JMPR 2006 lists processing factors based on the residue definition "sum of pirimicarb, desmethylpirimicarb (R34836) and desmethylformamido pirimicarb (R34885), expressed as pirimicarb". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. For edible portions, JMPR lists the data based on the total residue, but the corresponding data for the RAC are listed as pirimicarb only. These data have been recalculated, based on the original data in the JMPR evaluation. 

Analytical methods used in the trials measured residues of pirimicarb and also the combined residues of demethyl pirimicarb (R34836) and demethylformamido pirimicarb (R34885), the latter being converted to and measured as R34836. The latter is converted to pirimicarb equivalents by multiplying with a factor of 1.06. In the 2006 appraisal, the term ‘total pirimicarb residues’ refers to the combined residues of pirimicarb and the listed de-methyl metabolites, expressed as pirimicarb. 

Processing factors for pirimicarb related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	citrus pulp, i.e. raw edible portion
	0.032 a
	pirimicarb + R34836 + R34885
	J 2006,
appraisal/evaluation
mandarins
HREP/HRRAC = 0.08/(2.2+1.06x0.25)
	grapefruit raw, orange raw, lime raw, lemon raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	apple juice
	0.745
	pirimicarb + R34836 + R34885
	J 2006,
appraisal,
n=4, median
	pear juice
	

	apple sauce
	0.5
	pirimicarb + R34836 + R34885
	J 2006,
appraisal,
n=4, median
	pear sauce
	

	plums dried (prunes)
	2.0
	pirimicarb + R34836 + R34885
	J 2006,
appraisal,
n=4, median
	apricots dried, cherries dried, peaches dried, grapes dried, strawberries dried, blueberries dried, cranberries dried, currants dried
	

	plums canned
	0.52
	pirimicarb + R34836 + R34885
	J 2006,
table 109,
n=4, median
	apricots canned, apricots canned babyfood, cherries canned, peaches canned, peaches canned babyfood, plums canned babyfood,  table grapes canned, table grapes canned babyfood, strawberries canned, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood
	

	plums jam
	0.74
	pirimicarb + R34836 + R34885
	J 2006,
table 109,
n=4, median
	apricots jam, cherries jam, peaches jam, strawberries jam, blackberries jam, raspberries jam, blueberries jam, cranberries jam, currants jam, rose hips jam, elderberries jam
	

	plums puree (sauce)
	0.98
	pirimicarb + R34836 + R34885
	J 2006,
table 109,
n=4, median
	apricots sauce/puree, strawberries sauce/puree, raspberries sauce/puree, blueberries sauce/puree, cranberries sauce/puree, currants sauce/puree
	

	tomatoes juice
	0.70
	pirimicarb + R34836 + R34885
	J 2006,
appraisal,
n=5, median
	sweet peppers juice
	

	tomatoes puree
	1.49
	pirimicarb + R34836 + R34885
	J 2006,
appraisal,
n=5, median
	-
	tomato cooked/boiled

	tomatoes canned
	0.91
	pirimicarb + R34836 + R34885
	J 2006,
table 110,
n=5, median
	tomatoes canned babyfood, sweet peppers canned, sweet peppers canned babyfood, aubergines canned, aubergines canned babyfood
	

	melon flesh, i.e. melon raw edible portion
	0.56 a
	pirimicarb + R34836 + R34885
	J 2006,
appraisal/evaluation
HREP/HRRAC = 0.09/(0.13+1.06x0.03)
	pumpkins raw without peel, watermelons raw without peel
	melon canned, melon sec processing, pumpkin cooked/boiled

	Brussels sprouts, cooked/boiled
	0.41
	pirimicarb + R34836 + R34885
	J 2006,
table 111,
n=1
	broccoli cooked/boiled, cauliflower cooked/boiled, Chinese cabbage cooked/boiled, kohlrabi cooked/boiled, lamb's lettuce cooked/boiled, lettuce cooked/boiled, scarole cooked/boiled, purslane cooked/boiled, beet leaves cooked/boiled, witloof cooked/boiled, celery leaves cooked/boiled, parsley cooked/boiled, leeks cooked/boiled
	

	head cabbage,
cooked/boiled
	0.32
	pirimicarb + R34836 + R34885
	J 2006,
table 111
n=1
	-
	

	kale
cooked/boiled
	0.15
	pirimicarb + R34836 + R34885
	J 2006,
table 112
n=4, median
	-
	

	barley, beer
	<0.07
	pirimicarb + R34836 + R34885
	J 2006,
table 113,
n=1
	-
	

	barley, pearled barley
	<0.07 a
	pirimicarb + R34836 + R34885
	J 2006,
table 113,
n=1
	-
	

	barley, malt
	<0.07
	pirimicarb + R34836 + R34885
	J 2006,
table 113,
n=1
	-
	


a	The JMPR 2006 processing factor for barley pearled barley (dry) is <0.07. Since barley pearled barley (dry) is not consumed as such, the Dutch dietary model uses a default processing factor of 0.4 for processing of dry pearled barley to cooked pearled barley. Therefore the processing factor for barley pearled barley (cooked) is 0.07x0.4 = 0.028.

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198895][bookmark: _Toc483389502]Prochloraz
The current EU residue definition for dietary risk assessment in plant commodities is “Sum of prochloraz and its metabolites containing the 2,4,6-TCP moiety, expressed as prochloraz” (EFSA 2009). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

Prochloraz has been evaluated by EFSA 2011 and EFSA 2010. 

EFSA 2011 lists processing factors for barley and wheat. It is not clear on what residue definition these processing factors are based, but since the processing factors differed slightly from the JMPR 2004 data on barley and wheat, EFSA processing factors are most likely based on the residue definition "Sum of prochloraz, BTS 44595 and BTS 44596, expressed as prochloraz". Since this residue definition differs from the current EU residue definition for dietary risk assessment, processing factors from EFSA 2011 cannot be used. 

EFSA 2010 lists processing factors for rice, based on the residue definition: "sum of prochloraz and its metabolites containing the 2,4,6-trichlorphenol moiety, expressed as prochloraz". Since this residue definition is identical to the current EU residue definition for dietary risk assessment, these processing factors can be taken.  

Prochloraz has been re-evaluated for residue aspects under the CCPR Periodic Review Programme at the 2004 JMPR. Since then, prochloraz has been evaluated for residue aspects by JMPR in 2004 (R), 2009 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. The JMPR 2009 report did not contain processing factors. 

JMPR 2004 list processing factors based on the residue definition "sum of prochloraz and its metabolites containing the 2,4,6-trichlorphenol moiety, expressed as prochloraz". Since this residue definition is identical to the current EU residue definition for dietary risk assessment, these processing factors can be taken. In the JMPR 2004 evaluation report processing factors are available for barley, wheat, rapeseed, and mushrooms. The processing factors from green peppercorns to black/white peppercorns are not relevant, since black/white peppercorns are the commodities as traded (i.e. RAC). In addition the JMPR 2004 report also lists residues in the RAC and pulp fraction for citrusfruits, avocados, bananas, mangoes, papayas and pineapple and processing factors were calculated by RIVM from these results. 

Processing factors for prochloraz related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	citrus pulp =raw edible portion
	0.14
	sum of prochloraz and its metabolites containing the 2,4,6-trichlorphenol moiety, expressed as prochloraz
	J 2004, appraisal,
HREP/HRRAC = 0.92/6.8
	grapefruit raw, orange raw, lime raw, lemon raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	avocado pulp
= raw edible portion
	0.034
	sum of prochloraz and its metabolites containing the 2,4,6-trichlorphenol moiety, expressed as prochloraz
	J 2004, appraisal, HREP/HRRAC = 0.12/3.5
	-
	-

	banana pulp
= raw edible portion
	0.041
	sum of prochloraz and its metabolites containing the 2,4,6-trichlorphenol moiety, expressed as prochloraz
	J 2004, appraisal, HREP/HRRAC = 0.21/5.1
	-
	-

	mango pulp
= raw edible portion
	0.34
	sum of prochloraz and its metabolites containing the 2,4,6-trichlorphenol moiety, expressed as prochloraz
	J 2004, appraisal, HREP/HRRAC = 0.47/1.4
	-
	-

	papaya pulp
= raw edible portion
	0.50
	sum of prochloraz and its metabolites containing the 2,4,6-trichlorphenol moiety, expressed as prochloraz
	J 2004, appraisal, HREP/HRRAC = 0.70/1.4
	-
	-

	pineapple pulp
= raw edible portion
	0.14
	sum of prochloraz and its metabolites containing the 2,4,6-trichlorphenol moiety, expressed as prochloraz
	J 2004, appraisal, HREP/HRRAC = 0.70/5.1
	-
	-

	mushrooms dehydrated = cultivated fungi dried
	3.7
	sum of prochloraz and its metabolites containing the 2,4,6-trichlorphenol moiety, expressed as prochloraz
	J 2004, table 104
	wild fungi dried
	

	mushrooms preserved 
= cultivated fungi canned
	0.4
	sum of prochloraz and its metabolites containing the 2,4,6-trichlorphenol moiety, expressed as prochloraz
	J 2004, table 104
	cultivated fungi canned babyfood, wild fungi canned, 
	

	rape seed 
refined oil
	<0.6
	sum of prochloraz and its metabolites containing the 2,4,6-trichlorphenol moiety, expressed as prochloraz
	J 2004, table 104
	linseed oil, peanut oil, poppy seed oil, sesame seed oil, sunflower seed oil, soya bean oil, cotton seed oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
	

	barley pot barley (dry)
	0.44a
	sum of prochloraz and its metabolites containing the 2,4,6-trichlorphenol moiety, expressed as prochloraz
	J 2004, table 104
	-
	

	barley brewing malt = barley malt
	0.55
	sum of prochloraz and its metabolites containing the 2,4,6-trichlorphenol moiety, expressed as prochloraz
	J 2004, table 104
	-
	

	barley green beer = barley beer
	0.09
	sum of prochloraz and its metabolites containing the 2,4,6-trichlorphenol moiety, expressed as prochloraz
	J 2004, table 104
	
	

	rice husked
	0.11b
	sum of prochloraz and its metabolites containing the 2,4,6-trichlorphenol moiety, expressed as prochloraz
	EFSA 2010
	
	

	rice polished
	0.07b 
	sum of prochloraz and its metabolites containing the 2,4,6-trichlorphenol moiety, expressed as prochloraz
	EFSA 2010
	
	

	wheat bran
	4.3
	sum of prochloraz and its metabolites containing the 2,4,6-trichlorphenol moiety, expressed as prochloraz
	J 2004, table 104
	oats bran, rye bran
	

	wheat wholemeal flour
	1.2
	sum of prochloraz and its metabolites containing the 2,4,6-trichlorphenol moiety, expressed as prochloraz
	J 2004, table 104
	rye wholemeal flour
	

	wheat flour
	0.23
	sum of prochloraz and its metabolites containing the 2,4,6-trichlorphenol moiety, expressed as prochloraz
	J 2004, table 104
	barley flour, oats flour, rye flour 
	

	wheat whole grain bread = wheat wholemeal bread
	1.3
	sum of prochloraz and its metabolites containing the 2,4,6-trichlorphenol moiety, expressed as prochloraz
	J 2004, table 104
	barley wholemeal bread, oats wholemeal bread, rye wholemeal bread
	


a. 	The JMPR 2004 processing factor for barley pot barley (dry) is 0.44. Since barley pot barley (dry) is not consumed as such, the Dutch dietary model uses a default processing factor of 0.4 for processing of dry pot barley to cooked pot barley. Therefore the processing factor for barley pot barley (cooked) is 0.44x0.4 = 0.18. 
b.	Since dry rice is not consumed as such, the Dutch dietary model uses a default processing factor of 0.4 for processing of rice (dry) to rice (cooked). Therefore the processing factor for rice husked rice (cooked) is 0.11x0.4 = 0.1. The processing factor for rice polished rice (cooked) is 0.07x0.4=0.028. 

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198904][bookmark: _Toc483389503]Procymidone&vinclozolin
Procymidone
The current EU residue definition for dietary risk assessment in plant commodities is “procymidone” (EFSA 2011). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

Procymidone has been evaluated by EFSA 2011, EFSA 2009 and EFSA 2008. EFSA 2009 did not contain processing data. 

EFSA 2011 and EFSA 2008 lists processing factors based on the residue definition "procymidone". Since this residue definition is identical to the current EU residue definition for dietary risk assessment, these processing factors can be taken. 

Procymidone(136) was evaluated for residue aspects by JMPR in 1981 (R), 1989 (T,R), 1990 (R), 1991 (corr. to 1990 Annex I), 1993 (R), 1998 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. JMPR 1989 and JMPR 1991 did not contain processing data. 

JMPR 1981, JMPR 1990, JMPR 1998 lists processing factors based on the residue definition "procymidone". Since this residue definition is identical to the current EU residue definition for dietary risk assessment, these processing factors can be taken. JMPR 1993 processing factors for sunflower seed oil are superseded by those from EFSA 2011. JMPR 1993 lists processing factors for grape wine, but does not mention the processing factors from JMPR 1981 and JMPR 1990. It is assumed that JMPR 1993 processing factors on grape wine supersede the processing factors from previous JMPR reports. Processing data for grape must from JMPR 1981 and JMPR 1990 were not mentioned in the appraisals, and therefore these processing data were combined by RIVM. 

Processing factors for procymidone
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	grape, wine
	0.3
	procymidone
	EFSA 2008, page 16
	-
	

	grape must
	0.30 a
	procymidone
	J 1981, table 8,
J 1990, table 2
n=7, median
	
	

	grape juice
	0.16
	procymidone
	EFSA 2008,
page 17
	
	

	kiwifruit pulp i.e raw edible portion
	0.008a
	procymidone
	J 1998, table 12, 
n=5, median
	-
	-

	potatoes raw without peel; potatoes peeled, i.e. raw edible portion
	0.44 a
	procymidone
	J 1981, table 7,
n=2, median
	cassava raw, sweet potatoes raw, yams raw, arrowroot raw, beetroot raw, celeriac raw, Jerusalem artichokes raw, parsnips raw, salsify raw, swedes raw, turnips raw
	potato dried (granule/flake) taking into account default drying factor (b)

	oilseed rape deodorised oil i.e. rape seed oil (refined)
	<0.16
	procymidone
	EFSA 2011,
n=1
	-
	-

	sunflower seed refined oil
	1.6 a 
	procymidone
	EFSA 2011,
n=2
	linseed oil, peanut oil, poppy seed oil, sesame seed oil, soya bean oil, cotton seed oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
	-

	rice polished, i.e. white rice
	0.27 a
	procymidone
	J 1981, table 7,
n=5, median
	-
	


a	Calculated by RIVM from individual processing factors given. 
b	The processing factor for potatoes raw without peel can at least be extrapolated to potato dried (granule/flake), taking into account the default drying factor of 9.5 which is used in the Dutch dietary risk assessment model. Therefore a processing factor of 0.44x9.5 = 4.180 can be used for potato dried (granule/flake).
c	Since dry rice is not consumed as such, the Dutch dietary model uses a default processing factor of 0.4 for processing of rice (dry) to rice (cooked). Therefore the processing factor for rice polished rice (cooked) is 0.27x0.4 = 0.108. 


Vinclozolin
The current EU residue definition for dietary risk assessment in plant commodities is “Sum of vinclozolin and all metabolites containing the 3,5-dichloraniniline moiety, expressed as vinclozolin” (EFSA 2008). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

Vinclozolin has been evaluated by EFSA 2008.

EFSA 2008 lists processing factors based on the residue definition "Sum of vinclozolin and all metabolites containing the 3,5-dichloraniniline moiety, expressed as vinclozolin". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. 

Vinclozolin (159) has been evaluated for residue aspects by JMPR in 1986 (T, R), 1987 (R), 1988 (T,R), 1989 (R), 1990 (R), 1992 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation.  JMPR 1992, JMPR 1988, JMPR 1990 did not contain processing factors. 

JMPR 1986, JMPR 1987, JMPR 1989 and JMPR 1992 lists processing factors based on the residue definition “ the sum of vinclozolin and all metabolites containing the 3,5-chloroaniline moiety, expressed as vinclozolin”. Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. The JMPR 1987 and JMPR 1986 processing data on grapes (wine) and kiwi fruit (flesh) are superseded by EFSA 2008. Processing factors for JMPR 1986 processing data on citrus juice could not be calculated, since the residue in the RAC was at the LOQ. 

Processing factors for vinclozolin
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	plums dried (prunes)
	2.9 b
	all compounds with 3,5-dichoro aniline moiety, expressed as vinclozolin
	J 1992,
table 2,
n=8, median
	apricots dried, cherries dried, peaches dried, grapes dried, strawberries dried, blueberries dried, cranberries dried, currants dried
	

	currants juice
	0.15 b
	all compounds with 3,5-dichoro aniline moiety, expressed as vinclozolin
	J 1986,
table 3,
n=2, mean
	grapes juice, strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, rose hips juice, elderberries juice, apricots juice, cherries juice, peaches juice, plums juice
	

	grape wine
	0.08 a
	all compounds with 3,5-dichoro aniline moiety, expressed as vinclozolin
	EFSA 2008,
text
	-
	

	grape must
	0.20 b
	all compounds with 3,5-dichoro aniline moiety, expressed as vinclozolin
	J 1986,
table 20,
n=3, median
	-
	

	kiwis raw without peel; kiwis peeled, i.e. raw edible portion
	0.073
	all compounds with 3,5-dichoro aniline moiety, expressed as vinclozolin
	EFSA 2008, 
text
	-
	

	tomatoes juice
	0.29 b
	all compounds with 3,5-dichoro aniline moiety, expressed as vinclozolin
	J 1986,
table 19,
n=6, median
	sweet peppers juice
	

	tomatoes puree/sauce
	0.96 b
	all compounds with 3,5-dichoro aniline moiety, expressed as vinclozolin
	J 1986,
table 19,
n=6, median
	-
	tomato cooked/boiled


	melon raw without peel, melon flesh, i.e. raw edible portion
	0.62 b
	all compounds with 3,5-dichoro aniline moiety, expressed as vinclozolin
	J 1986,
table 7,
n=1
	pumpkins raw without peel, watermelons raw without peel
	melon canned, melon sec processing, pumpkin cooked/boiled

	rapeseed oil
	1.7 b
	all compounds with 3,5-dichoro aniline moiety, expressed as vinclozolin
	J 1986,
text page 338,
0.19/0.11
	linseed oil, peanut oil, poppy seed oil, sesame seed oil, sunflower seed oil, soya bean oil, cottonseed oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
	

	dry hops, beer
	0.004 b
	all compounds with 3,5-dichoro aniline moiety, expressed as vinclozolin
	J 1989,
page 340
HREP/HRRAC=
0.1/23
	-
	


a. 	EFSA 2008 indicates: “The transfer of vinclozolin (i.e. parent compound) into red wine was 4% (PF 0.04), for white wine 1% (PF 0.01). The metabolite 3,5-dichloroaniline is not included in these processing factors, but the data presented in the report suggest that the amount of 3,5-dichloroaniline in the red wine is low and would not have a high impact on the overall processing factor (transfer of total vinclozolin and 3,5-dichloranilin residues to wine). Based on this finding, as a precautionary assumption EFSA assumed that the metabolite occurs in the wine at the same level of the parent compound. This means that the processing factors used for the refined calculations of wine is 0.08 (PF 0.04 for red wine multiplied by 2).
b.	Calculated by RIVM from the data indicated. 

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198914][bookmark: _Toc483389504]Propamocarb
The current EU residue definition for dietary risk assessment in plant commodities is “sum of propamocarb and its salt expressed as propamocarb” (EFSA 2015b). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

Propamocarb has been evaluated by EFSA 2015b, EFSA 2015a, EFSA 2014, EFSA 2013b, EFSA 2013a; EFSA 2012, EFSA 2011 and EFSA 2006. Processing data were not available in EFSA 2015b, EFSA 2014, EFSA 2011 and EFSA 2006. 

EFSA 2015, EFSA 2013a and EFSA 2012 list processing factors based on the residue definition "propamocarb (free base)". Since this residue definition is identical to the current EU residue definition for dietary risk assessment,these processing factors can be taken. EFSA 2012 processing factors on spinach (cooked) are superseded by those in EFSA 2013a and are again referenced in EFSA 2015. 

EFSA 2013b indicates: “Studies investigating the magnitude of propamocarb residues in processed products are available for cooked spinach leaves, which can be extrapolated to leek. Assuming that the residue pattern in raw and processed commodities of plant origin is identical, the processing factor (PF) of 0.88 was derived for cooked leaf vegetables”. 

At the 37th Session of the CCPR propamocarb was scheduled for residue evaluation, within the periodic review programme, by the 2006 JMPR. Since then, propamocarb (148) has been evaluated for residue aspects by JMPR in 2006 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. 

JMPR 2006 lists processing factors based on the residue definition "propamocarb (free base)" or "propamocarb HCl". Since the residue defined as propamocarb HCl requires the same molecular weight adjustment both for the RAC and the processed commodity, the processing factor is identical to the processing factor defined as "propamocarb (free base)". Therefore processing factors can be taken from JMPR 2006. The JMPR 2006 evaluation report contained processing factors on potatoes, cabbage, tomatoes, melons. Since residues in potatoes (RAC) were below LOQ, processing factors could not be deduced for processed potato commodities.  JMPR 2006 processing factors for tomatoes (paste) and head cabbage (cooked, sauerkraut) are superseded by those from EFSA 2013a. 

Processing factors for propamocarb
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	tomatoes, peeled&canned
	0.30
	propamocarb
(free base)
	EFSA 2013a;
table 3-3,
n=4, median
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	

	tomato juice
	0.45
	propamocarb
(free base)
	EFSA 2013a;
table 3-3,
n=4, median
	sweet pepper juice
	

	tomato sauce/puree (i.e. single strength)
	1.4
	propamocarb
(free base)
	JMPR 2006 appraisal,
median
	-
	tomato cooked/boiled

	tomato paste (i.e. oncentrated puree)
	3.1
	propamocarb
(free base)
	EFSA 2013a;
table 3-3,
n=4, median
	-
	

	tomato ketchup
	0.70
	propamocarb
(free base)
	EFSA 2013a;
table 3-3,
n=4, median
	-
	

	melon pulp =
raw edible portion
	0.24
	propamocarb
(free base)
	JMPR 2006 appraisal,
HREP/HRRAC =0.53/2.2
	-
	melon canned, melon sec processing

	watermelon pulp =
raw edible portion
	0.24
	propamocarb
(free base)
	JMPR 2006 appraisal,
extrapolated from melon
	pumpkin raw without peel
	pumpkin cooked/boiled

	head cabbage, cooked/boiled
	0.17
	propamocarb
(free base)
	EFSA 2013a;
table 3-3,
n=4, median
	broccoli cooked/boiled, cauliflower cooked/boiled, Brussels sprouts cooked/boiled, kohlrabi cooked/boiled
	

	head cabbage,  sauerkraut
	0.19
	propamocarb
(free base)
	EFSA 2013a;
table 3-3,
n=4, median
	-
	

	spinach cooked
	0.88
	propamocarb
(free base)
	EFSA 2015
EFSA 2013a;
table 3-3,
n=4, median
	Chinese cabbage cooked/boiled, kale cooked/boiled b, lamb's lettuce cooked/boiled, lettuce cooked/boiled, scarole cooked/boiled, spinach cooked/boiled, purslane cooked/boiled, beet leaves cooked/boiled, witloof cooked/boiled, celery leaves cooked/boiled, parsley cooked/boiled,
leeks cooked/boiled a
	


a	extrapolation proposed by EFSA 2013b (propamocarb)
b	extrapolation proposed by EFSA 2012 (propamocarb)

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198924][bookmark: _Toc483389505]Pymetrozine
The current EU residue definition for dietary risk assessment in plant commodities is “pymetrozine and metabolites GS23199 and CGA128632 (incl. conjugates), CGA294849 and CGA266591, expressed as pymetrozine” (EFSA 2014). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

Pymetrozine has been evaluated by EFSA 2014, EFSA 2013, EFSA 2012b, EFSA 2012a, and EFSA 2010. Processing factors were not listed by EFSA 2014, EFSA 2013, EFSA 2012b and EFSA 2010.

EFSA 2012a lists processing factors based on the residue definition "pymetrozine". This processing factors do not comply with the current residue definition for dietary risk assessment and therefore the processing factors are reset to the default 1 to avoid underestimation of the dietary risk. No possibilities for conversion are available, since EFSA did not indicate the residues of the metabolites in these commodities. 

Pymetrozine has been evaluated by JMPR 2014 for the first time. Processing factors listed in JMPR 2014 for tomato and sweet pepper are based on the residue definition pymetrozine alone and can therefore not be taken. No possibilities for conversion are available, since JMPR did not indicate the residues of the metabolites in these commodities. 
-------------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198933][bookmark: _Toc483389506]Pyraclostrobin (pyraclostrobine)
The current EU residue definition for dietary risk assessment in plant commodities is “pyraclostrobin” (EFSA 2014b). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

Pyraclostrobin has been evaluated by EFSA 2014a/b, EFSA 2013, EFSA 2012, EFSA 2011b, EFSA 2011a, EFSA 2010 and EFSA 2009. Processing factors were not listed in EFSA 2014a/b, EFSA 2013, EFSA 2012 and EFSA 2009.

EFSA 2010, EFSA 2011a and EFSA 2011b list processing factors based on the residue definition "pyraclostrobin". Since this residue definition is identical to the current EU residue definition for dietary risk assessment, these processing factors can be used. EFSA 2011b processing factors superseded some processing factors reported by JMPR as well as EFSA 2011a. 

Pyraclostrobin (210) was evaluated for residue aspects by JMPR in 2004 (R), 2006 (R), 2011 (R), 2012 (R), 2014 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. No processing factors are listed in JMPR 2014. 

JMPR 2004 lists processing factors based on the residue definition "pyraclostrobin and the degradation product 500M07", although this degradation product was not included in the JMPR residue definition for dietary risk assessment. Since this residue definition does not correspond to the current EU residue definition for dietary risk assessment, these processing factors cannot be used. Since individual values for pyraclostrobin and 500M07 are available, processing factors for pyraclostrobin alone can be deduced from the JMPR 2004 data. JMPR 2004 lists processing factors for grapes, barley and wheat, some of which are superseded by EFSA or JMPR 2011. 

JMPR 2006 lists processing factors based on the residue definition "pyraclostrobin" or "pyraclostrobin and degradation product 500M07". The processing factors for hops are based on parent only and can be taken directly from this report. The 2006 JMPR processing factors for soybeans and sunflower seeds are superseded by those in JMPR 2011. 

JMPR 2011 and JMPR 2012 lists processing factors based on the residue definition “pyraclostrobin”. Some JMPR 2011 processing data on citrus fruits, plums, cherries, melons and barley are superseded by EFSA data. 

Processing factors for pyraclostrobin
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	citrus fruits peeled = raw edible portion
	0.14
	pyraclostrobin
	EFSA 2011b,
median, n=6
	grapefruit raw, orange raw, lemon raw, lime raw, mandarin raw
	grapefruit sec processing, orange sec processing, lemon sec processing, lime sec processing,  mandarin sec processing

	orange pasteurized juice
	0.15
	pyraclostrobin
	EFSA 2011a, median, n=4
	grapefruit juice, lemon juice, lime juice, mandarin juice
	

	orange marmalade
	0.65
	pyraclostrobin
	EFSA 2011a, median, n=4
	lemon marmalade, mandarin marmalade
	

	orange canned
	0.035
	pyraclostrobin
	EFSA 2011a, median, n=4
	grapefruit canned, orange canned babyfood, lemon canned babyfood, mandarin canned, mandarin canned babyfood, 
	

	citrus oil
	6.24
	pyraclostrobin
	J 2012 appraisal,
J 2011, appraisal,
table 58,
n=1
	grapefruit oil, orange oil, lemon oil, lime oil
	

	Cherries canned
	1.0
	pyraclostrobin
	EFSA 2011b, median, n=4
	apricot canned, apricot canned babyfood, peach canned, peach canned babyfood, plum canned, plum canned babyfood, 
	

	Cherry juice
	0.17
	pyraclostrobin
	EFSA 2011b, median, n=4
	apricot juice, peach juice, plum juice
	

	Plums dried
	4.7
	pyraclostrobin
	EFSA 2011b, n=4, median
	apricot dried, cherry dried, peach dried, 
	

	Plums jam
	1.74
	pyraclostrobin
	EFSA 2011b, median, n=4
	apricot jam, cherry jam, peach jam, 
	

	Plum puree
	1.78 b
	pyraclostrobin
	J 2011,
appraisal,
table 58,
n=4, median
	apricot puree, strawberries sauce/puree, raspberries sauce/puree, blueberries sauce/puree, cranberries sauce/puree, currants sauce/puree
	

	Grape juice
	0.03
	pyraclostrobin
	EFSA 2011b, median, n=4
	-
	

	Grapes dried
	2.7
	pyraclostrobin
	EFSA 2011b, n=2
	strawberries dried, blueberries dried, cranberries dried, currants dried
	

	Grapes must 
	0.03
	pyraclostrobin
	EFSA 2011b, median, n=4
	-
	

	Grapes wine = red wine 
	<0.027a
	pyraclostrobin
	J 2004, table 89,  n=4, median
	-
	

	Grapes white wine
	0.03
	pyraclostrobin
	EFSA 2011b, median, n=4
	-
	

	strawberries canned
	0.40
	pyraclostrobin
	J 2011,
appraisal,
table 58, n=4, median
	table grapes canned, table grapes canned babyfood, strawberries canned, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, rose hips canned babyfood, elderberries canned babyfood
	

	strawberries jam
	0.21
	pyraclostrobin
	J 2011,
appraisal,
table 58
n=4, median
	-
	

	Currant juice, pasteurized
	0.035
	pyraclostrobin
	J 2011,
appraisal,
table 58, 
n=4, median
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, rose hips juice, elderberries juice
	

	Currant canned
	0.375
	pyraclostrobin
	J 2011,
appraisal,
table 58, 
n=4, median
	currants canned babyfood,
	

	Currant jam (after cooking)
	0.29
	pyraclostrogin
	J 2011,
table 58, 
n=4, median
	blackberries jam, raspberries jam, blueberries jam, cranberries jam, rose hips jam, elderberries jam
	

	Tomato canned
	0.13
	pyraclostrobin
	EFSA 2010, median, n=3
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	

	Tomato canned juice = tomato juice
	0.13
	pyraclostrobin
	EFSA 2010, median, n=3
	sweet pepper juice
	

	Melons peeled = raw edible portion
	0.50
	pyraclostrobin
	EFSA 2011b, median, n=4
	-
	melon canned, melon sec processing,

	Pumpkins peeled = raw edible portion
	0.50
	pyraclostrobin
	EFSA 2011b, median, n=4
	-
	pumpkin cooked/boiled

	Watermelons peeled = raw edible portion
	0.50
	pyraclostrobin
	EFSA 2011b, median, n=4
	-
	

	Sunflower refined oil
	0.020 d
	pyraclostrobin
	J 2011, 
table 58, 
n=1
	-
	

	Rape seed oil
	1.65
	pyraclostrobin
	EFSA 2011a, n=2
	
	

	Soya bean
refined oil
	<0.67 d
	pyraclostrobin
	J 2011,
table 58, n=1
	
	

	Cotton seed refined oil
	0.19
	pyraclostrobin
	EFSA 2011a, n=2
	
	

	Peanut refined oil
	3.00
	pyraclostrobin
	J 2011,
table 58,
n=1
	linseed oil, poppy seed oil, sesame seed oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
	

	Barley malt
	1.2
	pyraclostrobin
	EFSA 2011b, n=4, median
	-
	

	Barley beer
	0.70
	pyraclostrobin
	EFSA 2011b, n=4, median
	-
	

	Barley, dry pot barley (pearl barley)
	0.70c 
	pyraclostrobin
	EFSA 2011b, n=1
	-
	

	Wheat & rye flour
	0.06
	pyraclostrobin
	EFSA 2011b, n=1
	barley flour, oats flour
	

	Wheat bran
	0.91 e
	pyraclostrobin
	J 2011,
table 58, n=2, mean
	oats bran, rye bran
	

	Wheat germ
	0.58 e
	pyraclostrobin
	J 2011,
table 58, 
n=4, median
	-
	

	Hops beer
	0.0156
	pyraclostrobin
	J 2006, appraisal,
n=2
	-
	


a	Calculated by RIVM from residue in processed commodity / residue in RAC, based on parent only. 
b	JMPR 2011 evaluation report indicates 1.87, but a calculation error has been made in the evaluation (median of 1.43, 1.67, 1.90, 2.07 = 1.78)
c	The EFSA 2011b processing factor for barley pot barley (dry) is 0.70. Since barley pot barley (dry) is not consumed as such, the Dutch dietary model uses a default processing factor of 0.4 for processing of dry pot barley to cooked pot barley. Therefore the processing factor for barley pot barley (cooked) is 0.70x0.4 = 0.28
d	The JMPR 2011 data in table 58 include the data from JMPR 2004.  
e	The JMPR 2011 data in table 58 include the data from JMPR 2004. However, the data for wheat germ are not correct. The processing factor for wheat germ based on the residue definition “pyraclostrobin”from JMPR 2004 (0.77), should be combined with the processing factors for wheat germ from JMPR 2011(<0.50, 0.50, 0.67). Based on these 4 values (<0.50, 0.50, 0.67, 0.77), a median processing factor of 0.58 should be derived. 

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198942][bookmark: _Toc483389507]Pyridaben
The current EU residue definition for dietary risk assessment in plant commodities is “pyridaben” (EFSA 2010). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

Pyridaben has been evaluated by EFSA 2010. 

EFSA 2010 lists processing factors based on the residue definition "pyridaben". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. 

Pyridaben has never been evaluated by JMPR. 

Processing factors for pyridaben
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	orange juice
	0.12 a
	pyridaben
	EFSA 2010,
LoE, n=3, median
	grapefruit juice, lemon juice, lime juice, mandarin juice
	

	orange oil
	25.3
	pyridaben
	EFSA 2010,
LoE, n=1
	grapefruit oil, orange oil lemon oil, lime oil
	

	orange canned
	<0.08 a
	pyridaben
	ESFA, 2010,
LoE, n=2,
median
	grapefruit canned, orange canned babyfood, lemon canned babyfood, mandarin canned, mandarin canned babyfood, 
	

	orange marmalade
	0.16 a
	pyridaben
	ESFA, 2010,
LoE, n=2,
median
	lemon marmalade, mandarin marmalade
	


a The median value was taken by RIVM from the values listed by EFSA 2010.

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198951][bookmark: _Toc483389508]Spinetoram
The current EU residue definition for dietary risk assessment in plant commodities is “spinetoram (sum of XDE-175-J and XDE-175-L) and the N-demethyl-175-J (ND-J) and N-formyl-175-J (NF-J) metabolites, expressed as spinetoram” (EFSA 2012). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

Spinetoram has been evaluated by EFSA 2013, EFSA 2012 and EFSA 2009. EFSA 2013, EFSA 2012 and EFSA 2009 do not list processing factors. 

Spinetoram (233) has been evaluated by JMPR in 2008 (T, R), 2012 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. JMPR 2012 does not list processing factors.

JMPR 2008 lists processing factors based on the residue definition "Spinetoram and N-demethyl (ND-J) and N-formyl (NF-J) metabolites of the major spinetoram component". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. 

Processing factors for spinetoram related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	orange juice
	<0.07
	spinetoram + ND-J + NF-J
	J 2008,
appraisal,
n=1
	grapefruit juice, orange juice, lemon juice, lime juice, mandarin juice
	

	orange oil
	115
	spinetoram + ND-J + NF-J
	J 2008,
appraisal,
table 37,
n=1
	grapefruit oil, lemon oil, lime oil
	

	apple juice
	<0.44
	spinetoram + ND-J + NF-J
	J 2008,
appraisal,
n=2, mean
	pear juice
	

	apple canned
	<0.44
	spinetoram + ND-J + NF-J
	J 2008,
table 37,
n=2, mean
	apple canned babyfood, pear canned, pear canned babyfood
	

	apple sauce/puree
	0.47
	spinetoram + ND-J + NF-J
	J 2008,
appraisal,
n=2, mean
	pear sauce
	



------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198960][bookmark: _Toc483389509]Spiroxamine
The current EU residue definition for dietary risk assessment in plant commodities is “Fruit crops: sum of spiroxamine and all metabolites containing the N-ethyl-N-propyl-1,2-dihydroxy-3-amino-propane moiety, expressed as spiroxamine (sum of isomers)
Cereals: sum of spiroxamine and all metabolites containing the tert-butyl-cyclohexanone moiety, expressed as spiroxamine (sum of isomers)” (EFSA 2015). Since processing factors are used to refine the dietary risk assessment, they need to comply with these residue definitions.

Spiroxamine has been evaluated by EFSA 2010 and EFSA 2015. 

EFSA 2010 and EFSA 2015 list processing factors based on the residue definition "Fruit crops: Sum spiroxamine and all metabolites containing the N-ethyl-N-propyl-1,2-dihydroxy-3-amino-propane moiety, expressed as spiroxamine (sum of isomers) and Cereals: sum of spiroxamine and all metabolites containing the tert-butyl-cyclohexanone moiety, expressed as spiroxamine (sum of isomers ". Since these residue definitions correspond with the current EU residue definition for dietary risk assessment, processing factors can be taken. Processing factors for wheat and barley could not be established since residues in the grains were below the LOQ. 

Spiroxamine has never been evaluated by JMPR.

Processing factors for spiroxamine related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	grape must
	0.49
	N-ethyl-N-propyl-1,2-dihydroxy-3-amino-propane moiety, expressed as spiroxamine
	EFSA 2010, LoE, n=8
	-
	

	grape wine 
(after bottling)
	0.61
	N-ethyl-N-propyl-1,2-dihydroxy-3-amino-propane moiety, expressed as spiroxamine
	EFSA 2010, LoE, n=9
	-
	

	grape juice
	0.71
	N-ethyl-N-propyl-1,2-dihydroxy-3-amino-propane moiety, expressed as spiroxamine
	EFSA 2010, LoE, n=1
	apricot juice, cherry juice, peach juice, plum juice, strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice
	

	grape raisins
	4.0
	N-ethyl-N-propyl-1,2-dihydroxy-3-amino-propane moiety, expressed as spiroxamine
	EFSA 2010, LoE, n=1
	strawberries dried, blueberries dried, cranberries dried, currants dried, apricot dried, cherry dried, peach dried, plum dried
	

	banana peeled (i.e. banana raw edible portion)
	0.07x1.44
	N-ethyl-N-propyl-1,2-dihydroxy-3-amino-propane moiety, expressed as spiroxamine
	EFSA 2015;
table 3-3;
n=6;
median
	-
	-



------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198977][bookmark: _Toc483389510]Tebuconazole (tebuconazool)
The current EU residue definition for dietary risk assessment in plant commodities is “tebuconazole” (EFSA 2015b). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

Tebuconazole has been evaluated by EFSA 2015b, EFSA 2015a, EFSA 2014, EFSA 2013, EFSA 2012, EFSA 2011b, EFSA 2011a, EFSA 2010, EFSA 2009c, EFSA 2009b, EFSA 2009a, EFSA 2008. Processing factors are not listed in EFSA 2015b, EFSA 2015a, EFSA 2013, EFSA 2011a, EFSA 2009b and EFSA 2009a.

EFSA 2008, EFSA 2009c, EFSA 2010, EFSA 2011b, EFSA 2012 and EFSA 2014 list processing factors based on the residue definition "tebuconazole". Since this residue definition is identical to the current EU residue definition for dietary risk assessment, processing factors can be taken. Where values differ, the latest EFSA document supersedes previous versions. Both JMPR 1997 and EFSA 2014/2011b/2008 list processing factors for grapes and barley; EFSA 2014 data are preferred. 

Tebuconazole was scheduled for periodic review for residues at the 2011 JMPR Meeting. Since then, Tebuconazole (189) was evaluated for residue aspects by JMPR in 2011 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. 

JMPR 2011 lists processing factors based on the residue definition "tebuconazole". Since this residue definition is identical to the current EU residue definition for dietary risk assessment, processing factors can be taken. JMPR 2011 processing factors for citrusfruit, grape must, grape wine and barley beer are superseded by EFSA data. 

Processing factors for tebuconazole
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	citrus fruit pulp =
raw edible portion
	0.18
	tebuconazole
	EFSA 2012, page 2-3
	grapefruit raw, orange raw, lemon raw, lime raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	citrus fruit juice
	0.02
	tebuconazole
	EFSA 2011b, n=4
	grapefruit juice, orange juice, lemon juice, lime juice, mandarin juice
	

	orange marmelade
	0.17
	tebuconazole
	EFSA 2011b, n=4
	lemon jam, mandarin jam
	

	apple dried 
	0.61
	tebuconazole
	J 2011, appraisal, n=3
	pear dried
	

	apple sauce 
	0.34
	tebuconazole
	J 2011, appraisal, n=3
	pear sauce/puree
	

	apple juice
	0.23
	tebuconazole
	J 2011,
appraisal,
n=4
	pear juice
	

	peach juice
	0.2
	tebuconazole
	J 2011, appraisal, n=1
	apricot juice, cherry juice, plum juice, grape juice, strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice, 
	

	peach jam
	<0.13 d
	tebuconazole
	J 2011,
appraisal,
n=1
	apricot jam, cherry jam, plum jam, strawberries jam, blackberries jam, raspberries jam, blueberries jam, cranberries jam, currants jam, rose hips jam, elderberries jam
	

	peach preserve = peach canned
	<0.13 d
	tebuconazole
	J 2011,
appraisal,
n=1
	peach canned babyfood
	

	plum preserve = plum canned
	0.67
	tebuconazole
	J 2011, appraisal,
n=1
	apricot canned, apricot canned babyfood, cherry canned, plum canned babyfood, table grapes canned, table grapes canned babyfood, strawberries canned, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood
	

	prunes = plum dried 
	2.9
	tebuconazole
	J 2011, appraisal, n=2
	apricot dried, cherry dried, peach dried, 
	

	plum sauce/puree
	1
	tebuconazole
	J 2011,
appraisal,
n=1
	apricot puree, strawberries sauce/puree, raspberries sauce/puree, blueberries sauce/puree, cranberries sauce/puree, currants sauce/puree
	

	grapes must
	0.36
	tebuconazole
	EFSA 2014;
n=10
	-
	

	grapes wine 
	0.26a
	tebuconazole
	EFSA 2014;
n=10
	grapes red wine, grapes white wine
	

	grapes raisins = table grapes dried
	1.2
	tebuconazole
	J 2011,
appraisal,
n=4
	strawberries dried, blueberries dried, cranberries dried, currants dried, 
	

	passion fruit pulp = raw edible portion
	0.09
	tebuconazole
	EFSA 2011b,
n=4
	-
	

	banana pulp = raw edible portion
	0.33
	tebuconazole
	J 2011,
appraisal,
HREP/HRRAC = <0.01/0.03
	-
	banana sauce/puree, banana fried, banana canned babyfood, banana sec processing

	tomato juice
	0.55
	tebuconazole
	J 2011,
appraisal,
n=3
	sweet pepper juice, 
	

	tomato sauce/puree (i.e. single strength)
	0.33
	tebuconazole
	J 2011, appraisal, n=6
	-
	

	tomato paste (i.e. concentrated puree)
	3.2
	tebuconazole
	J 2011,
appraisal,
n=6
	-
	

	tomato preserves = tomato canned
	0.3
	tebuconazole
	J 2011,
appraisal,
n = 3
	tomato canned babyfood, sweet peppers canned, sweet peppers canned babyfood, aubergine canned, aubergine canned babyfood
	

	sweet pepper cooked
	0.56
	tebuconazole
	J 2011,
p 1556, text
	tomato cooked/boiled, aubergine cooked/boiled, okra cooked/boiled
	

	melon pulp = raw edible portion
	<0.36
	tebuconazole
	J 2011,
appraisal,
text, n=4
	- 
	melon canned, melon sec processing,

	watermelon pulp = raw edible portion
	<0.50
	tebuconazole
	J 2011, appraisal,
HREP/HRRAC = <0.02/0.04
	pumpkin raw without peel
	pumpkin cooked/boiled

	head cabbage cooked
	<0.38
	tebuconazole
	J 2011,
appraisal,
n=4
	lamb's lettuce cooked/boiled, lettuce cooked/boiled, scarole cooked/boiled, spinach cooked/boiled, purslane cooked/boiled, beet leaves cooked/boiled, witloof cooked/boiled, celery leaves cooked/boiled, parsley cooked/boiled, broccoli cooked/boiled, cauliflower cooked/boiled, Brussels sprouts cooked/boiled, Chinese cabbage cooked/boiled, kale cooked/boiled, kohlrabi cooked/boiled, leeks cooked/boiled
	

	fresh beans with pods cooked
	0.20
	tebuconazole
	J 2011,
table 102,
n=2
	fresh beans without pods cooked/boiled, fresh peas with pods cooked/boiled, fresh peas without pods cooked/boiled, fresh lentils cooked/boiled
	

	peanut refined oil
	<0.14 e
	tebuconazole
	J 2011, appraisal, n=1
	- 
	

	rape seed refined oil
	1.1
	tebuconazole
	J 2011,
appraisal,
n=1
	linseed oil, poppy seed oil, sesame oil, sunflower oil, pumpkin seed oil, safflower oil, borage oil, hempseed oil, castor bean oil
	

	cotton seed refined oil
	<0.01
	tebuconazole
	J 2011,
appraisal, n=1
	-
	

	soya bean refined oil
	<0.07
	tebuconazole
	J 2011,
appraisal, 
n=1
	-
	

	soya bean flour (full fat)
	0.4
	tebuconazole
	J 2011,
table 103,
n=1
	mustard seed flour
	

	barley pearled = 
pot barley (dry)
	0.27 b
	tebuconazole
	EFSA 2014,
n=4
	-
	

	barley brewer's malt
	0.51
	tebuconazole
	J 2011, n=4, table 104
	-
	

	barley beer
	0.03
	tebuconazole
	EFSA 2014,
n=4
	-
	

	coffee beans roasted
	2 c
	tebuconazole
	J 2011, appraisal, n=1
	-
	

	coffee beans instant powder
	0.8
	tebuconazole
	J 2011,
appraisal,
n=1
	
	

	hops beer
	<0.006d
	tebuconazole
	J 2011,
appraisal,
n=1
	-
	


a.	EFSA 2011b indicated that processing studies for white wine and red wine were pooled because the differences in the production process were demonstrated to have no impact on the residue levels in wine.
b. 	The EFSA 2014 processing factor for barley pot barley (dry) is 0.27. Since barley pot barley (dry) is not consumed as such, the Dutch dietary model uses a default processing factor of 0.4 for processing of dry pot barley to cooked pot barley. Therefore the processing factor for barley pot barley (cooked) is 0.27x0.4 = 0.108. 
c. 	Since coffee beans roasted is not consumed as such, the Dutch dietary model uses a default processing factor of 0.04 for processing of coffee beans roasted to coffee extract as you drink it. Therefore the processing factor for coffee extract is 2x0.04 = 0.08. 
d	JMPR 2011 appraisal lists processing factors of < 0.013 for peach jam and peach preserve, but this should be < 0.13. An error has been made in the calculations. JMPR 2011 appraisal lists a processing factor of <0.01 for peanut refined oil, but this should be < 0.14. The residue value in the oil has been copied as being the processing factor. JMPR 2011 appraisal lists a processing factor of 0.01 for hop beer, but this should be <0.006. The processing factor should be calculated relative to dried hops, since dried hops are the RAC. 

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358198986][bookmark: _Toc483389511]Tebufenpyrad
The current EU residue definition for dietary risk assessment in plant commodities is “tebufenpyrad” (EFSA 2015). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

Tebufenpyrad has been evaluated by EFSA 2015, EFSA 2012, EFSA 2009b, EFSA 2009a. No processing factors are listed in EFSA 2012 and EFSA 2009b. 

EFSA 2015 and EFSA 2009a lists processing factors based on the residue definition "tebufenpyrad". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. 

Tebufenpyrad has never been evaluated by JMPR. 

Processing factors for tebufenpyrad
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	citrus pulp = citrus raw edible portion
	0.08
	tebufenpyrad
	EFSA 2015,
table 3-3
n=11, median
	grapefruit raw, orange raw, lime raw, lemon raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	apple juice
	0.06
	tebufenpyrad
	EFSA 2009a, 
LoE, n=11
	pear juice
	-

	apple sauce
	0.7
	tebufenpyrad
	EFSA 2009a, 
LoE, n=11
	pear sauce
	-

	melon pulp = raw edible portion
	<0.20
	tebufenpyrad
	EFSA 2015,
table 3-3
n=5, median
	pumpkins raw without peel, watermelons raw without peel
	melon canned, melon sec processing, pumpkin cooked/boiled



------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358199004][bookmark: _Toc483389512]Terbufos
The current EU residue definition for dietary risk assessment in plant commodities is “The sum of terbufos, its oxygen analogue and their sulfoxides and sulfones expressed as terbufos” . Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

Terbufos has never been evaluated by EFSA.  

Terbufos was scheduled for residues periodic review by JMPR in 2005. Since then, Terbufos (167) has been evaluated for residue aspects by JMPR in 2005 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. 

JMPR 2005 contains processing data based on the residue definition "The sum of terbufos, its oxygen analogue and their sulfoxides and sulfones expressed as terbufos". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. Since total terbufos residues in maize grain, sweet corn kernels, corn-on-the-cob, coffee beans, sugar beets (roots) and sorghum grain were at non-detectable levels, processing studies were not relevant. 

Processing factors for terbufos related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	banana pulp (raw edible portion)
	0.79
	terbufos + oxon + sulfone + sulfoxide
	J 2005,
table 42 
	
	banana sauce/puree, banana fried, banana canned babyfood, banana sec processing



------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358199022][bookmark: _Toc483389513]Thiacloprid
The current EU residue definition for dietary risk assessment in plant commodities is “thiacloprid” (EFSA 2015). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

Thiacloprid has been evaluated by EFSA 2015, EFSA 2014, EFSA 2013, EFSA 2010d, EFSA 2010c, EFSA 2010b, EFSA 2010a, EFSA 2009d, EFSA 2009c, EFSA 2009b, EFSA 2009a. Processing factors were not listed in EFSA 2015, EFSA 2013, EFSA 2010b, EFSA 2010a, EFSA 2009b and EFSA 2009a. 

EFSA 2014, EFSA 2010d, EFSA 2009d, EFSA 2009c list processing factors based on the residue definition "thiacloprid". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. EFSA 2010c lists processing factors for cotton seed based on the residue definition “sum of thiacloprid and 6-chloronicotinic acid, expressed as thiacloprid”. Although this  residue definition does not comply with the residue definition for dietary risk assessment, the processing factors can be used based on the precautionary principle, since EFSA is of the opinion that the 6-chloronicotinic acid needs to be included in the dietary risk assessment for oilseeds. 

Thiacloprid (223) has been evaluated by JMPR in 2006 (T, R), where T = WHO toxicology evaluation and R = FAO residue evaluation.

JMPR 2006 lists processing factors based on the residue definition "thiacloprid". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. For cherries it was not possible to calculate processing factors as residues in the RAC were below the limit of quantification.

Processing factors for thiacloprid
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	apple dried
	0.5
	thiacloprid
	J 2006, appraisal,
n=2, mean
	pear dried
	

	apple juice
	0.25
	thiacloprid
	J 2006, appraisal,
n=2, mean
	pear juice
	

	apple sauce
	0.73
	thiacloprid
	J 2006, appraisal,
n=2, mean
	pear sauce/puree
	

	peach preserve 
(= peach canned)
	0.66
	thiacloprid
	J 2006, appraisal,
n=3, median
	apricot canned, apricot canned babyfood, cherry canned, peach canned babyfood, plum canned, plum canned babyfood, table grapes canned, table grapes canned babyfood, strawberries canned, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hipss canned babyfood, elderberries canned babyfood
	

	olive refined oil
	< 0.02
	thiacloprid
	EFSA 2014,
table 3-3, n=4, median
	palmnut oil, palmfruit oil, kapok oil
	

	tomato paste (i.e. concentrated puree)
	2.6
	thiacloprid
	J 2006, appraisal,
n=2, mean
	-
	

	tomato juice
	0.615
	thiacloprid
	J 2006, appraisal,
n=2, mean
	sweet pepper juice
	

	tomato preserve
(= canned)
	0.52
	thiacloprid
	J 2006, appraisal,
n=2, mean
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	

	melon & watermelon pulp = raw edible portion
	0.33
	thiacloprid
	J 2006, appraisal,
HREP/HRRAC =0.02/0.06
	-
	melon canned, melon sec processing

	winter squash pulp = pumpkin raw edible portion
	0.33
	thiacloprid
	J 2006, appraisal,
HREP/HRRAC =0.02/0.06
	-
	pumpkin cooked/boiled

	beans with pods, cooked
	0.04/0.43 = 0.093
	thiacloprid
	EFSA 2010d,
text
	fresh beans without pods cooked/boiled, fresh peas with pods cooked/boiled, fresh peas without pods cooked/boiled, fresh lentils cooked/boiled 
	

	cotton seed refined oil
	0.012/0.54 = 0.022
	thiacloprid + 6-chloro nicotinic acid
	EFSA 2010c,
text
	linseed oil, peanut oil, poppy seed oil, sesame seed oil, sunflower seed oil, rapeseed oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil and castor bean oil.
	

	tea infusion
	? a
	thiacloprid
	EFSA 2009c,
text
	-
	


a EFSA 2009c indicated a provisional processing factor of 1 for preparation of 2 g tea in 100 ml hot water. This is impossible since the dilution factor is already 0.02. A processing factor of 1 indicates that thiacloprid is created/synthesized when preparing tea. Therefore this processing factor of 1 is not used in the present evaluation, but instead the default dilution factor as listed in the NESTI spreadsheet was used. 

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358199032][bookmark: _Toc483389514]Thiamethoxam&Clothianidin
Thiamethoxam: The current EU residue definition for dietary risk assessment in plant commodities is “thiamethoxam”. Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.
Clothianidin: The current EU residue definition for dietary risk assessment in plant commodities is “clothianidin”. Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.
EFSA 2014c proposes to perform the risk assessment of clothianidin and thiamethoxam separately and then to sum the results from the two single assessments to obtain their combined exposures.

Thiamethoxam and/or clothianidin have been evaluated for residue aspects by EFSA 2014c, EFSA 2012b, EFSA 2010b, EFSA 2010a, EFSA 2009 and EFSA 2007. No processing data were listed in EFSA 2010b, EFSA 2010a, EFSA 2009, EFSA 2007. 

EFSA 2014c lists processing factors based on the residue definition “thiamethoxam”. Since this residue definition complies with the current EU residue definition for dietary risk assessment, the processing factors can be used. EFSA 2014c indicates: “No robust processing factors for enforcement and risk assessment could be derived as they were not sufficiently supported by studies; a minimum of 3 processing studies is normally required. The processing factors reported should therefore be considered as indicative only.” EFSA 2014c processing factors supersede those listed in earlier EFSA evaluations or JMPR evaluations. Since the residues in the potato RAC were <0.01 mg/kg, processing factors for potatoes peeled&boiled (PF=1, n=1), potatoes fried (PF=1, n=1) and potato crisps (PF=1, n=1) are not listed in the table below. Although for tomato paste a processing factor (PF=1.5, n=1) is derived by EFSA, RIVM considers the processing factors derived by JMPR as more robust, since these are based on n=8 studies.

EFSA 2012b lists processing factors for thiamethoxam use based on the residue definition “Sum of thiamethoxam and clothianidin, expressed as thiamethoxam” as well as for thiamethoxam separately. Only the processing factors for the separate compound is considered relevant. 

Thiamethoxam (245) has been evaluated by JMPR in 2010 (T, R), 2011 (R), 2012 (R), 2014 (R) and Clothianidin (238) has been evaluated by JMPR in 2010 (T, R), 2011 (R), 2014 (R) where T = WHO toxicology evaluation and R = FAO residue evaluation. JMPR 2012 and JMPR 2011 did not contain processing data. 

JMPR 2010 and JMPR 2014 thiamethoxam lists processing factors for thiamethoxam use based on the residue definition: “thiamethoxam”. Since this residue definition complies with the current EU residue definition for dietary risk assessment, these processing factors can be used. JMPR 2010 could not derive processing factors for processed maize commodities and processed potato commodities, since the residues in the RAC were below the LOQ. 

JMPR 2010 clothianidin indicates: “Clothianidin levels do not arise from thiamethoxam hydrolysis and processing factors for CGA 322704 from the thiamethoxam evaluation can be used to estimate processing factors for clothianidin.” JMPR 2010 and JMPR 2014 clothianidin lists processing factors for thiamethoxam use and clothianidin use based on the residue definition: “clothianidin”. Since this residue definition complies with the current EU residue definition for risk assessment, these processing factors can be used. JMPR 2010 could not derive processing factors for soya bean oil, since the residues in the RAC were below the LOQ. 

Processing factors for thiamethoxam only (from thiamethoxam use)
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	citrus fruits peeled, = raw edible portion
	0.4
	thiamethoxam only
	J 2010 appraisal, text
	grapefruit raw, orange raw, lemon raw, lime raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	orange, juice;
lemon, juice
	1.00
	thiamethoxam only
	EFSA 2014c, 
table 3-5,
n=2, each, median
	grapefruit juice, lime juice, mandarin juice
	

	orange marmelade
	1.00
	thiamethoxam only
	EFSA 2014c, 
table 3-5,
n=2, median
	lemon jam, mandarin jam
	

	orange, oil
	<0.25 c
	thiamethoxam only
	J 2010,
table 102,
best estimate, n=2
	grapefruit oil, lemon oil, lime oil
	

	apple, juice
	1.00
	thiamethoxam only
	EFSA 2014c, 
table 3-5,
n=2, median
	pear juice
	

	plum, dried (prunes)
	0.83
	thiamethoxam only
	J 2010, appraisal,
median, n=3
	apricot dried, cherry dried, peach dried, grapes dried, strawberries dried, blueberries dried, cranberries dried, currants dried, 
	

	grapes, wine
	1.0
	thiamethoxam only
	J 2010,
appraisal,
median, n=8
	grape red wine
	-

	grapes, white wine
	1.6
	thiamethoxam only
	EFSA 2014c, 
table 3-5,
n=1
	-
	-

	grapes, must
	1.1 c
	thiamethoxam only
	J 2010,
table 100
median, n=8
	-
	

	grape, juice
	1.3
	thiamethoxam only
	EFSA 2014c, 
table 3-5,
n=1
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice, apricot juice, cherry juice, peach juice, plum juice
	

	mango, dried flesh
	5.9
	thiamethoxam only
	J 2014,
appraisal;
n=4, median
	-
	

	head cabbage, without wrapper leaves (i.e raw edible portion)
	0.047 a
	thiamethoxam only
	J 2010, appraisal,
HREP/HRRAC = 0.14/3.0
	-
	

	tomato juice
	1.00
	thiamethoxam only
	EFSA 2014c, 
table 3-5,
n=2, median
	sweet pepper juice,
	

	tomato sauce/puree (i.e. single strength)
	1.1
	thiamethoxam only
	J 2010, appraisal,
median, n=12
	
	tomato cooked/boiled

	tomato paste (i.e.concentrated puree)
	3.0
	thiamethoxam only
	J 2010, appraisal,
median, n=12
	-
	

	tomato preserves = tomato peeled & canned
	1.00
	thiamethoxam only
	EFSA 2014c, 
table 3-5,
n=1
	tomato canned babyfood, sweet pepper canned, sweet pepper canned babyfood, aubergine canned, aubergine canned babyfood
	

	mint oil
	<0.02
	thiamethoxam only
	J 2014;
appraisal;
n=2, best estimate
	-
	

	cotton seed, refined oil
	<0.02
	thiamethoxam only
	J 2010, appraisal,
best estimate, n=5
	linseed oil, peanut oil, poppy seed oil, sesame seed oil, sunflower seed oil, rape seed oil, soya bean oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
	

	olives crude oil (virgin oil),
olives refined oil
	<0.02 f
	thiamethoxam only
	EFSA 2012b, table 3-6, n=4, median
	palm nut oil, palmfruit oil, kapok oil
	

	barley, (white) flour
	0.08
	thiamethoxam only
	J 2010, appraisal,
n=1
	-
	

	barley, pearled barley
	0.25 d
	thiamethoxam only
	J 2010, appraisal,
n=1
	-
	

	barley bran
	0.33
	thiamethoxam only
	J 2010 appraisal, n=1
	-
	

	wheat semolina (= grits)
	<0.7
	thiamethoxam only
	J 2010,
appraisal,
n=1
	-
	

	wheat bran
	1.00
	thiamethoxam only
	EFSA 2014c, 
table 3-5,
n=1
	oats bran, rye bran
	

	wheat wholemeal bread
	<0.67
	thiamethoxam only
	EFSA 2014c, 
table 3-5,
n=1
	barley wholemeal bread, oats wholemeal bread, rye wholemeal bread
	

	wheat wholemeal flour
	<0.67
	thiamethoxam only
	EFSA 2014c, 
table 3-5,
n=1
	rye wholemeal flour
	

	coffee beans, roasted
	<0.14 e
	thiamethoxam only
	J 2010, appraisal,
best estimate, n=12
	
	

	tea infusion
	0.97 b
	thiamethoxam only
	J 2010, appraisal, mean, n=12
	
	


a	Calculated by RIVM from HREP/HRRAC
b	Calculated by RIVM. JMPR 2010 indicated that 97% of the residues was extracted into the boiling water. The Dutch dietary model uses a default processing factor of 0.01 for processing of dried tea to tea infusion as you drink it. Therefore the processing factor for tea infusion is 0.97x0.001 = 0.0097
c	Calculated by RIVM from the table indicated, where RAC > LOQ. 
d	The JMPR 2010 processing factor for barley pot barley (dry) is 0.25. Since barley pot barley (dry) is not consumed as such, the Dutch dietary model uses a default processing factor of 0.4 for processing of dry pot barley to cooked pot barley. Therefore the processing factor for barley pot barley (cooked) is 0.25x0.4 = 0.010.
e	Since coffee beans roasted is not consumed as such, the Dutch dietary model uses a default processing factor of 0.04 for processing of coffee beans roasted to coffee extract as you drink it. Therefore the processing factor for coffee extract is 0.14x0.04 = 0.006.
f	Olive crude oil is considered more relevant for dietary risk assessment, since olive oil does not require refinement. The processing factor for refined olive oil can be extrapolated to oils, where refinement is required to get an edible oil. In this case the processing factor was the same for both oils. 

Processing factors for clothianidin only (from thiamethoxam use or clothianidin use)
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	citrus fruits
	0.4 a
	clothianidin only
	thiamethoxam use; JMPR 2010 appraisal, HREP/HRRAC =0.02/0.05=0.4 
	grapefruit raw, orange raw, lemon raw, lime raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	apple juice
	0.14
	clothianidin only
	clothianidin & thiamethoxam use; 
JMPR 2010 appraisal,
best estimate, n=4
	pear juice
	

	plums dried (prunes)
	1.75
	clothianidin only
	thiamethoxam use; JMPR 2010 appraisal,
n=2, mean
	apricot dried, cherry dried, peach dried
	

	grape raisins
	2.6
	clothianidin only
	clothianidin use; JMPR 2010 appraisal,
n=2, mean
	strawberries dried, blueberries dried, cranberries dried, currants dried, 
	

	grape juice
	1.45
	clothianidin only
	clothianidin use; JMPR 2010 appraisal, 
n=2, mean
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice, apricot juice, cherry juice, peach juice, plum juice
	

	mango, dried flesh
	6.3
	clothianidin only
	thiamethoxam use; JMPR 2014 appraisal,
n=4, median
	-
	-

	head cabbage without wrapper leaves (i.e. raw edible portion)
	0.125
	clothianidin only
	thiamethoxam use; JMPR 2010 appraisal,
HREP/HRRAC = 0.01/0.08
	-
	

	tomato sauce/puree (i.e. single strength)
	2.1
	clothianidin only
	clothianidin & thiamethoxam use; JMPR 2010 appraisal, n=13, median
	
	tomato cooked/boiled

	tomato paste (i.e. concentrated puree)
	5.9
	clothianidin only
	clothianidin & thiamethoxam use; JMPR 2010 appraisal, n=13, median
	
	

	mint oil
	<0.20
	clothianidin only
	thiamethoxam use; JMPR 2014 appraisal; n=2; best estimate
	-
	-

	potato granules
	2.1
	clothianidin only
	clothianidin use; JMPR 2010, table 130, n=1
	-
	

	potato chips
	1.5
	clothianidin only
	clothianidin use; JMPR 2010, table 130, n=1
	-
	

	cottonseed, refined oil
	<0.077
	clothianidin only
	clothianidin use; JMPR 2010 appraisal,
n=1
	linseed oil, peanut oil, poppy seed oil, sesame seed oil, sunflower seed oil, rape seed oil, soya bean oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil, castor bean oil
	

	olives crude oil (virgin oil),
olives refined oil
	<0.17 d
	clothianidin only 
	thiamethoxam use; 
EFSA 2012b, table 3-6, n=4, median
	palm nut oil, palmfruit oil, kapok oil
	

	coffee beans roasted
	<0.33 c
	clothianidin only
	thiamethoxam use; JMPR 2010 appraisal, 
n=10, best estimate
	
	

	tea infusion
	0.94 a
	clothianidin only
	thiamethoxam use, JMPR 2010 appraisal, mean, n=10
	
	

	sugarbeet refined sugar
	<1
	clothianidin only
	clothianidin use; JMPR 2010, table 130, n=1
	
	


a	Calculated by RIVM from HREP/HRRAC
b	Calculated by RIVM. JMPR 2010 indicated that 94% of the residues was extracted into the boiling water. The Dutch dietary model uses a default processing factor of 0.01 for processing of dried tea to tea infusion as you drink it. Therefore the processing factor for tea infusion is 0.94x0.01 = 0.0094
c	Since coffee beans roasted is not consumed as such, the Dutch dietary model uses a default processing factor of 0.04 for processing of coffee beans roasted to coffee extract as you drink it. Therefore the processing factor for coffee extract is 0.33x0.04 = 0.013
d	Olive crude oil is considered more relevant for dietary risk assessment, since olive oil does not require refinement. The processing factor for refined olive oil can be extrapolated to oils, where refinement is required to get an edible oil. In this case the processing factor was the same for both commodities. 

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358199041][bookmark: _Toc483389515]Tolylfluanid (tolylfluanide)
The current EU residue definition for dietary risk assessment in plant commodities is “Grapes: Sum of tolylfluanid, dimethylaminosulfotoluidide (DMST), 4-hydroxymethyl-DMST-glucoside and 2-hydroxyphenyl-DMST-glucoside, expressed as tolylfluanid; Other crops: Sum of tolylfluanid and dimethylaminosulfotoluidide (DMST) expressed as tolylfluanid ” (EFSA 2013). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

Tolylfluanid has been evaluated by EFSA 2013 and EFSA 2005. No processing factors were found in EFSA 2013. 

EFSA 2005 contains processing factors based on the residue definition “tolylfluanid + metabolites” as indicated above. These processing factors can be taken.  

Tolylfluanid was evaluated under the Periodic Review Programme by the 2002 JMPR. Since then, Tolylfluanid (162) has been evaluated for residue aspects by JMPR in 2002 (T,R), 2003 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. JMPR 2003 did not contain processing data.

JMPR 2002 lists processing factors based on the residue definition "Sum of tolylfluanid and dimethylaminosulfotoluidide (DMST) expressed as tolylfluanid". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment for crops other than grapes, processing factors can be taken, except for grapes. Since JMPR also lists the residue data for grapes according to the residue definition “Sum of tolylfluanid, dimethylaminosulfotoluidide (DMST), 4-hydroxymethyl-DMST-glucoside (4HMD) and 2-hydroxyphenyl-DMST-glucoside (2HPD), expressed as tolylfluanid”, the relevant processing data can be derived from these data. JMPR 2002 processing factor for apples (juice, sauce, canned), pears (juice, sauce, canned), grapes (must, wine, juice, raisin), strawberries (jam, canned), currants (jam, jelly) and tomatoes (juice, puree, paste), hops (beer) are superseded by those from EFSA 2005. 

Processing factors for tolylfluanid related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	pomefruit juice
	0.1
	tolylfluanid + DMST
	EFSA 2005, 
LoE, n=4
	apple juice, pear juice
	

	pomefruit sauce
	0.4
	tolylfluanid + DMST
	EFSA 2005,
LoE, n=7
	apple sauce, pear sauce
	

	pomefruit canned (preserve)
	0.0
	tolylfluanid + DMST
	EFSA 2005,
LoE, n=4
	apple canned babyfood, 
pears canned
pear canned babyfood
	

	grape juice 
	0.9
	tolylfluanid + DMST + 4HMD + 2HPD
	EFSA 2005,
LoE, n=3
	apricot juice, cherry juice, peach juice, plum juice, strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, rose hips juice, elderberries juice
	

	grape dried (raisin)
	3.3
	tolylfluanid + DMST + 4HMD + 2HPD
	EFSA 2005,
LoE, n=3
	apricot dried, cherry dried, peach dried, plum dried, strawberries dried, blueberries dried, cranberries dried, currants dried
	

	grape wine
	1.3
	tolylfluanid + DMST + 4HMD + 2HPD
	EFSA 2005,
LoE, n=14/6
	-
	

	grape must
	0.9
	tolylfluanid + DMST + 4HMD + 2HPD
	EFSA 2005,
LoE, n=14/6
	-
	

	strawberry jam
	0.2
	tolylfluanid + DMST
	EFSA 2005,
LoE, n=2
	-
	

	strawberry canned
(preserve)
	0.2
	tolylfluanid + DMST
	EFSA 2005,
LoE, n=2
	apricot canned, apricot canned babyfood, cherries canned, peach canned, peach canned babyfood, plum canned, plum canned babyfood,  table grapes canned, table grapes canned babyfood, strawberries canned babyfood, blackberries canned, raspberries canned, raspberries canned babyfood, blueberries canned, cranberries canned, currants canned, currants canned babyfood, rose hips canned babyfood, elderberries canned babyfood
	

	black currant juice
	0.6
	tolylfluanid + DMST
	EFSA 2005,
LoE, n=1
	-
	

	black currant jelly
	0.3
	tolylfluanid + DMST
	EFSA 2005,
LoE, n=1
	apricot jam, cherry jam, peach jam, plum jam, blackberries jam, raspberries jam, blueberries jam, cranberries jam, rose hips jam, elderberries jam
	

	tomato juice
	0.4
	tolylfluanid + DMST
	EFSA 2005,
LoE, n=5
	sweet pepper juice
	

	tomato sauce/puree (i.e. single strength)
	1.1
	tolylfluanid + DMST
	EFSA 2005,
LoE, n=5
	-
	tomato cooked/boiled

	tomato paste (i.e. concentrated puree)
	2.2
	tolylfluanid + DMST
	EFSA 2005,
LoE, n=5
	-
	

	melon pulp, i.e. raw edible portion
	0.40 a
	tolylfluanid + DMST
	J 2002
table 30, 
n=7
	pumpkins raw without peel, watermelons raw without peel
	melon canned, melon sec processing, pumpkin cooked/boiled

	hops, beer
	0.0
	tolylfluanid + DMST
	EFSA 2005,
LoE, n=2
	-
	


a	Calculated by RIVM from table 30, where PHI = 13-14 days and residues in RAC > LOQ. 

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358199050][bookmark: _Toc483389516]Triadimefon&triadimenol
The current EU residue definition for dietary risk assessment in plant commodities is “triadimefon, triadimenol, M10 and their conjugates, expressed as triadimenol” (EFSA 2011). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

At the stage of authorisation it is clear how samples have been treated: with triadimenol or with triadimefon. For authorisation it is clear that the processing factor for "triadimenol only" is used in case of triadimenol use, while the processing factor for "sum of triadimenol and triadimefon" is used in case of triadimefon use. 

Since enforcement/monitoring labs do not know how the samples have been treated (triadimenol alone, triadimefon alone or a treatment with both compounds), it is not so clear which processing factor to use. JMPR 2001 has solved this problem. When processing factors were only available for triadimenol use, these were taken. When processing factors were only available from triadimefon use, these were taken. When processing factors were available from triadimenol and triadimefon use, the median processing factors were taken. The table below lists the processing factors according to this principle. 

Triadimenon and triadimenol have been evaluated by EFSA 2009 and EFSA 2008. EFSA 2009 does not list processing factors. 

EFSA 2008 lists processing factors for triadimenol use on grapes. Since it is not clear whether these processing factors are based on the residue definition "triadimenol" or on the residue definition for dietary risk assessment ("triadimenol, M10 and their conjugates"), the use of these processing factors might underestimate remaining residues. Processing factors for grapes are also available from JMPR 2007. Since JMPR processing factors are based on the average processing factors of triadimefon use and triadimenol use, these are preferred and these are listed in the table below. 

At the 37th Session of the CCPR both triadimefon and triadimenol were scheduled for residue evaluation within the Periodic Re-evaluation Program for 2007. Since then, triadimefon (133) was evaluated for residue aspects by JMPR in 2007 (R) and Triadimenol (168) was evaluated for residue aspects by JMPR in 2007 (R), where T = WHO toxicology evaluation and R = FAO residue evaluation. 

JMPR 2007 lists processing factors based on the residue definition "sum of triadimefon and triadimenol". However, in case the samples were treated with triadimenol, then no triadimefon is expected and the processing factor is in fact based on "triadimenol only". Since the JMPR 2007 residue definition does not include the M10 metabolites and their conjugates, the use of these processing factors might underestimate remaining residues. 

Processing factors for triadimenol and triadimefon
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	apple juice
	0.63
	triadimenol only
	J 2007,
appraisal,
n=7, median
(triadimenol use)
	pear juice
	

	apple sauce/puree
	0.63
	triadimenol only
	J 2007 appraisal,
n=7, median
(triadimenol use)
	pear sauce/puree
	

	grapes must
	0.45
	sum of triadimefon and triadimenol
	J 2007 appraisal,
n=14, median
(triadimefon & triadimenol use)
	-
	

	grapes wine = red wine = white wine
	0.42
	sum of triadimefon and triadimenol
	J 2007 appraisal,
n=14, median
(triadimefon & triadimenol use)
	-
	

	grapes juice
	0.45
	sum of triadimefon and triadimenol
	J 2007 appraisal,
n=4, median
(triadimefon & triadimenol use)
	strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice, apricot juice, cherry juice, peach/nectarine juice, plum juice
	

	grapes raisins = table grapes dried
	3.1
	sum of triadimefon and triadimenol
	J 2007 appraisal,
n=7, median
(triadimefon & triadimenol use)
	strawberries dried, blueberries dried, cranberries dried, currants dried, apricot dried, cherry dried, peach/nectarine dried, plum dried
	

	banana pulp = raw edible portion
	0.38
	sum of triadimefon and triadimenol
	J 2007, appraisal,
HREP/HRRAC =
0.3/0.8
(triadimefon use)
	-
	

	pineapple pulp = raw edible portion
	0.064
	sum of triadimefon and triadimenol
	J 2007, appraisal,
HREP/HRRAC =
0.16/2.5
(triadimefon use)
	-
	

	pineapple juice
	<0.5 
	sum of triadimefon and triadimenol
	J 2007,
table 132,
n=1
(triadimefon use)
	-
	-

	tomato juice
	0.59
	sum of triadimefon and triadimenol
	J 2007 appraisal, 
n=3, median
(triadimefon & triademenol use)
	sweet peppers juice, 
	

	tomato sauce/puree (i.e. single strength)
	0.78
	sum of triadimefon and triadimenol
	J 2007 appraisal,
n=1
(triadimefon use)
	-
	tomato cooked/boiled

	tomato paste (i.e.concentrated puree)
	5.2
	sum of triadimefon and triadimenol
	J 2007 appraisal,
n=3, median
(triadimefon & triademenol use)
	-
	-

	tomato ketchup
	2.4
	sum of triadimefon and triadimenol
	J 2007 appraisal,
n=1
(triadimefon)
	-
	-

	tomato canned (preserve)
	0.585
	sum of triadimefon and triadimenol
	J 2007 appraisal,
n=2, median
(triadimefon & triademenol use)
	tomato canned babyfood, sweet peppers canned, sweet peppers canned babyfood, aubergine canned, aubergine canned babyfood
	

	melon pulp =
raw edible portion
	0.38
	sum of triadimefon and triadimenol
	J 2007, appraisal,
HREP/HRRAC =
<0.05/0.13
(triadimefon & triadimenol use)
	pumpkins raw without peel, watermelons raw without peel
	melon canned, melon sec processing, pumpkin cooked/boiled

	coffee roasted beans
	1.1 a
	triadimenol only
	J 2007 appraisal,
n=1
(triadimenol use)
	-
	-

	coffee instant coffee
	1.3
	triadimenol only
	J 2007,
appraisal, 
n=1
(triadimenol use)
	-
	-


a.	Since coffee beans roasted is not consumed as such, the Dutch dietary model uses a default processing factor of 0.04 for processing of coffee beans roasted to coffee extract as you drink it. Therefore the processing factor for coffee extract is 1.1x0.04 = 0.044. 
b.	JMPR 2007 indicates processing factor <1.0, but this is a calculation error. The processing factor is <6.14/12.29 = <0.50.

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc358199060][bookmark: _Toc483389517]Trichlorfon (trichloorfon, trichlorfon) 
The current EU residue definition for dietary risk assessment in plant commodities remains undecided, therefore the residue definition for monitoring “triclorfon” is used in dietary risk assessment. Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

Trichlorfon has been evaluated by EFSA in 2006. EFSA 2006 did not list any processing factors. 

Trichlorfon (066) has been evaluated by JMPR in 1971 (T,R), 1975 (T,R), 1978 (T,R), 1987 (R) , where T = WHO toxicology evaluation and R = FAO residue evaluation. JMPR 1978 did not contain processing data. JMPR 1975 did not contain processing data. 

JMPR 1971 and JMPR 1987 lists processing data based on the residue definition "trichlorfon". Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. 

Processing factors for trichlorfon
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	orange pulp, i.e. orange raw edible portion
	<0.02 b
	trichlorfon
	J 1971,
table 2,
0.01/(0.3x0.21+0.7x0.01)
	grapefruit raw, lemon raw, lime raw, mandarin raw
	grapefruit canned, grapefruit sec processing, orange canned babyfood, orange sec processing, lemon canned babyfood, lemon sec processing, lime sec processing, mandarin canned, mandarin canned babyfood, mandarin sec processing

	banana pulp, i.e. raw edible portion
	0.5 a
	trichlorfon
	J 1987,
table 1, highest EP
0.15/0.3
	
	banana sauce/puree, banana fried, banana canned babyfood, banana sec processing

	rape seed oil
	<0.1 a
	trichlorfon
	J 1971,
table 2,
<0.01/0.1
	linseed oil, peanut oil, poppy seed oil, sesame seed oil, sunflower seed oil, rapeseed oil, soya bean oil, cotton seed oil, pumpkin seed oil, safflower oil, borage oil, gold of pleasure oil, hempseed oil and castor bean oil
	

	wheat flour, i.e. wheat white flour
	<0.2 a
	trichlorfon
	J 1971,
table 2, 
<0.05/0.25
	barley flour, oats flour, rye flour
	

	wheat bread, i.e. wheat white bread
	<0.2
	trichlorfon
	J 1971,
table 2, 
<0.05/0.25
	
	


a 	Calculated by RIVM from the sources indicated
b	Calculated by RIVM from highest residue values in peel and pulp and assuming a weight fraction of 30% peel and 70% pulp). 

------------------------------------------------------------------------------------------------------------
[bookmark: _Toc483389518]Triflumizole (triflumizool) 
The current EU residue definition for dietary risk assessment in plant commodities is “Sum of triflumizole and metabolites containing the 4-chloro-2-(trifluoromethyl)phenyl group, expressed as triflumizole” (EFSA 2009). Since processing factors are used to refine the dietary risk assessment, they need to comply with this residue definition.

Triflumuzole has been evaluated by EFSA 2009, but no processing factors are available. 

Triflumizole was evaluated by the 2013 JMPR in the CCPR Periodic Review Programme. 

JMPR 2013 lists processing data based on the residue definition “4-chloro-2-(trifluoromethyl)phenyl group, expressed as triflumizole”. Since this residue definition corresponds with the current EU residue definition for dietary risk assessment, processing factors can be taken. 

Processing factors for triflumizole related residues
	Commodity
	PF 
	Residue definition
	Source
	RIVM interpretation
Can be extrapolated to
	RIVM interpretation
PF at least valid for

	apple juice
	0.23
	4-chloro-2-(trifluoromethyl)phenyl group, expressed as triflumizole
	J 2013, table 60, 
n=4, mean
	pear juice
	

	apple sauce/puree
	0.35
	4-chloro-2-(trifluoromethyl)phenyl group, expressed as triflumizole
	J 2013, table 60,
n=4, mean
	pear sauce
	

	grape juice
	0.42
	4-chloro-2-(trifluoromethyl)phenyl group, expressed as triflumizole
	J 2013, appraisal,
table 61,
n=3, mean
	apricot juice, cherry juice, peach juice, plum juice, strawberries juice, blackberries juice, raspberries juice, blueberries juice, cranberries juice, currants juice, rose hips juice, elderberries juice
	

	grape raisins (i.e. grape dried)
	0.22
	4-chloro-2-(trifluoromethyl)phenyl group, expressed as triflumizole
	J 2013, appraisal,
table 61,
n=2, mean
	strawberries dried, blueberries dried, cranberries dried, currants dried, apricot dried, cherry dried, peach dried, plum dried
	



------------------------------------------------------------------------------------------------------------

[bookmark: _Toc483389519]Websites consulted
Pesticide web: http://ec.europa.eu/food/plant/protection/pesticides/database_pesticide_en.htm 

EFSA PRAPER documents (risk assessment)
http://www.efsa.europa.eu/en/pesticides/pesticidesscdocs.htm 

JMPR reports and evaluations: http://www.fao.org/agriculture/crops/core-themes/theme/pests/pm/jmpr/jmpr-rep/en/ 

