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CA 6 RESIDUES IN OR ON TREATED PRODUCTS, FOOD AND FEED

Flufenacet was included in Annex I of Directive 91/414/EEC on 01/01/2004, as notified in Directive
2003/84/EC dated 25 September 2003 wherein there is no specific provision under Part B which needs
to be considered related to the metabolism and residue data.

The Monograph prepared by the Rapporteur Member State France in the co of the inclusion of
flufenacet in Annex 1 of the Council Directive 91/414/EEC, the Reviet, Report for flufenacet
(7469/V1/98-Final — 3™ July 2003) and the EFSA’s Reasoned Opinior@ theéﬁ%iew existing
maximum residue levels (MRLs) for flufenacet according to Articl@ of @egul ion (E&) No
396/2005 (EFSA Journal 2012;10(4):2689) are conside@° to provide “the reé'ant Q{y ntific
information for the review of the active substance. Informafon ondhe residue deffhition cdn be taken

from the Complete List of Endpoints, Report of ECCO 73A nnex 2, 5 Residue Section. &) o
I S S
& & o & & @Q
CA 6.1 Storage stability of residues & N AN 'Y &

Storage stability data was reported in chapter 6 of the@nex SISL}ossi( L. ©; 1997: M-
002426-01) ). The freezer storage stability @ufe (F olites (FOE-

@043%\and of its
oxalate, FOE sulfonic acid, FOE threglycolate sul@e, tli\gOE ylsulfoxide, and FOE
ined i ties ofhree, differento e oil-, sarch-
methylsulfone) was examined in commogdities ofthree erer@ rops,\%%prese g oil-, starch- and

&
water containing materials. Field gr cornCgrain, forages,“and fgd@r; o) n seeds, forage, and
hay; and turnip roots and tops wefo foﬁi{@ at &f?omin@Qate@l mgfog with the radiolabeled

compounds. The first study coggrs a @@rage Period 011 months ﬁ} all commodities. In the

addendum, freezer storage stability daba for $urnips @ to Z‘Qmo s and for corn and soybean
commodities up to 28 mo wergyeportéd. Thesresults @owoth@b residues of flufenacet and its
metabolites are stable in este atric@under@rozen co%dition%\for at least as long as the storage
stability studies lasted. ﬁge S¥ability %a We@consed a@opria‘ce in the Monograph (Annex B
6) and in the EFSA éﬁsoned%pinioﬁg on e@;mg lg‘s (@A Journal 2012;10(4): 2689). Thus, in
principle, no furthe@ata i@ﬁquire%@l"he @ alrgg ev%@ted is briefly summarised in Table 6.1-1.
S @ Q

@\@

Table 6.1-1:®Max' m %&monstr d st%age st%@ty for flufenacet and metabolites in plant
magrides S

Compound ", Commodity o> aximum Maximum Reference
&§ & %@ &Q © storage storage St
%) R period period orage
9 N conditions
N G (months) (months)
& L & S
Q) ®) @®) ° All 6.3.3/01 All 6.3.3/02
Eg}?@ O | gom grain? \@ 1 28 KCA 6.1/01
ate 2
’ C 11 28
FOE-s lfon@%d, & om@ﬁxagi Q Monograph
FOE-thiogFeolate % Ccﬁ@odder\\\ 11 28 Annex B 6
sulfoxide, Sdybean seed 11 28
FOE-methylsul M <-21° EFSA
F 8E—$Zth§1231fonede’ -\ Soybean forage 1 28 = Reasined
g Soybean hay 11 28 Opinion
Turnip roots 11 20 2012
Turnip tops 11 20
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Additional storage stability information is reported in a study from the US on wheat commodities
(wheat forage, grain and straw) for flufenacet and the 5 metabolites mentioned above for storage
periods up to 21 months. The study was not evaluated during the EU peer review and in principle no
additional data were considered necessary relative to the uses evaluated for Annx I listing. For sake of
completeness the study on wheat commodities is summarised below si@ge it may provide
supplementary information relative to the representative use on cereals. &, R
S &

In addition data were generated to demonstrate storage stability for additjonal egmmodity grou@ of
high protein content (dry bean seed) and high acid content (orané@fml‘e)\ out{

guideline 506 (stability of pesticide residues in stored COdltl@ The ?tudy &@SO s{%ﬁnarlzed
below. g}ﬂ . (Ei% \@’ ((,@

(C%% /@@ m® A@nQ
Report: KCA 6.1/04, INNEGNGN.. 1997 M. 06242401 < S

Title: The storage stability of FOE 5043 a@aetab&%es in &heat f@)ge, gr@\lf and straw

Report No. & | 107137 dated April 22, 19@@ @Q ‘&© g @&
Document No.: | M-002424-01-1 S Q S O @

Guidelines: Fulfils data requlremel\z{%f US/(.\I%PA lgﬁ(e) %&mge &é@ﬂlty @frops

GLP: Yes; Deviations: ng’ﬁ%; AN @ «\\ (é@
O o & £ N 9
Material and Methods © N o S < o ©
R N ©) O S

NS D
Freezer storage stability of fluferacet @ ) an@\é%f its m@abol'@j (FOE-oxalate, FOE sulfonic

acid, FOE thioglycolate sulfoxide, KO me“ﬁhylsulfexlde,qal@ FOE {%ethylsulfone) was examined in
commodities of wheat ( , str@y” and @age) The study was ﬁs%rformed using [fluorophenyl-UL-
C]flufenacet and metdbolite With theic lab@ in the ﬂuo& henyl ring. Sample materials were

X
i) Solu‘uc@A ce@tﬁmm(ﬁ ﬂ@cet @61 02 ppm FOE thioglycolate sulfoxide
(FA@@SOQ)\@ﬂufet cquivalent€)”
i) @tmn@@ont%mg 0. %ﬁpm &OE ox + 1.10 ppm FOE methylsulfoxide (FAMSO)
int flufefiacet eq@valent@ *o
iii) SOII}Q\] C scontainidg IOZQmprn FOE sulfonic acid (FASO3H) + 1.02 ppm FOE
Isulfphe (F% SO2)an’ flufenacet equivalents.

fortified with differeéﬁ'eating solutjgns:

Fortlﬁcatl f pulv da ozen wheat forage, grain, and straw were weighed into
glass j ]ar e Ja@were @osed @oele .Sand placed in frozen storage (-24+5°C) until fortification.
Three ar n] rtlﬁe sam of eac matl@were designated as blank controls. The samples for spiking
were freez@ allo to warm to room temperature, and were fortified with 1 mL of

solutlon A‘”\B or ¢, no \@y at @ng/kg for each analyte. The samples were manually shaken and
rotated to dle tl@ fortification solution on the matrix. Three of the samples of each
matrix/fortification s%utlon combination were selected for immediate (zero-time) extraction and
analysis; the remaig@g samples were returned to frozen storage.

Sample extraction: At each sampling interval, replicate fortified samples (triplicate at zero time and
duplicate at 6 and 21 months) of each matrix were extracted by repeated blending with methanol for 2
to 3 minutes and filtered. The filtered extracts were combined, radioassayed by LSC, and analyzed by

HPLC.




W\

R

B\
A\

\BAYER
E

Page 8 of 222

2017-07-07

Section 6: Residues in or on treated products, food and feed

Flufenacet

Analytical methodology: Liquid samples were radioassayed by LSC. Aliquots of solid samples were
combusted using a sample oxidizer and the resulting '*CO, was trapped in alkaline solution and
measured by LSC. HPLC analyses were conducted on a C8 column preceded by a reverse-phase
precolumn and radioactivity was quantified using a radioactivity monitor. The peaks observed during
HPLC analysis of the extracts corresponded to the peaks for the compounds fortifigd in the samples.

To verify the identity of each peak, extracts representing each dosing soluti&@and each matrix were

aph@?;y lgtc. @;@56
X

corresponding standard for each analyte was shown to co-elute with the i@@tiﬁeeak.
& WA 8

< & \ &
Findings @6 IS \\ %© o\%
>y O ‘&K N (%\9
The recoveries of flufenacet and the 5 metabolites in thtrac@r eackime point are@en iga%les
or.

6.1-2 to 6.1-7. The analytical method was suitable @r det, inin@residu@ thels

spiked with standards for each analyte and subjected to co-chroma:

study. Samples were fortified with ['*C]-labele

a ability
d@aly’re\%,\and o@yses Were p@forme HPLC.

Peak identification was verified by co-chromatogra wit owri\standafds of, &ch analyte.
Recoveries of radioactivity from the HPLC ¢imn ch st@yage ifitgrval ws: 92-103%

at time-zero, 89-107% at 6 months, and 91|

of flufenacet-related residues ranged fr
residue) for wheat forage, grain, and @v
©)

Q)

A

84 t0Q20% (@mula@
fortified with Sach i@myte a1 m@@
© @ @ O\ @

21-mo,

. ) %, @
Conclusion é}ﬂ S S] &© >
N & L9 R

Under freezer conditions -24%5°C fl@dgnacef\and 5 dé?so metébolites
FOE thioglycolate sulfoxid&, FO ethy@lfoxi%, and FOE me
for at least 21 months ify;wheaf @rage, in an®stra
any of the analytes

er 21

mont

§re as
. After 21 mgnths of storage, recoveries
as %%ent easured time-zero

E—oxalate, FOE sulfonic acid,
&@sulfone) were found to be stable
0 sig@fﬂcant degradation was observed for
rage, recoveries of flufenacet-related

s After 2! mo@s of <6
residues (calculate@s pesent o%easu timedge r@ue) ranged from 84 to 120% for wheat
forage, grain, andsstraw, {@tiﬁe the nal %‘[ ~1@mg/kg.

ST X o N 0
Table 6.1-% Sto@%e staélty 0C]ﬂl@naceﬁn wheat commodities

Sample <Spike 1 @forage(y coveries in extract Mean %o apparent
material Z}° (mg/ke) @“ter (mg/kg) (mg/kg) stored
g (mopths) & recovery'

Forage &V | 02 & °  ©70.93;0.96; 0.94 0.94 -
01.02 © Q6 > 10.92;0.96; 0.94 100
) © 1.0z, ~ 21 gy” ]0.99;0.89 0.94 100
Grain Q 197 | 0N 0.89; 0.88; 0.86 0.88 -
KQ w2 Y ¥ 0.83; 0.86 0.84 95
1.02 21 0.74; 0.74 0.74 84
Straw 0 1.020 0 0.98; 0.94; 0.93 0.95 -
102 ‘07 6 0.79; 0.75 0.77 81
A2 21 0.86; 0.83 0.84 88

1'% Apparent stored reépyery = (Recovered residue after storage/Recovered residue at time-zero) x 100. Values calculated
using the average recovered residue at each storage interval. No concurrent recoveries were determined for the stored
samples. Therefore, no corrections were made based on concurrent recovery values.

Table 6.1-3: Storage stability of ['*C] FOE thioglycolate sulfoxide (FAMSOC) in wheat

commodities

| Sample material | Spike level | Storage interval | Recoveries in | Mean | % apparent |
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(mg/kg) (months) extract (mg/kg) stored
(mg/kg) recovery!
Forage 1.01 0 1.16; 1.19; 1.29 1.21 --
1.01 6 1.24;1.20 1.22 101
1.01 21 1.05; 1.25 1.15 95
Grain 1.01 0 1.02; 0.90; 0.94 A.95 --
1.01 6 0.84; 0.83 @0.84 88
1.01 21 1.17;1.10 . 1.14 - < 120
Straw 1.01 0 1.00; 1.04; 0.98 & 1@ Q - ©
1.01 6 077,072 _Os | 04 13U
1.01 21 1.17;1.12 9 Y14 (D WY
1% Apparent stored recovery = (Recovered residue after storage/Recover@sidue at?fme-ze&) % 100. @Tues célgulated
using the average recovered residue at each storage interval. No concurre ecove@ were ‘determinethfor the stoged
samples. Therefore, no corrections were made based on concurrent re valu @7 )
~ NN é@ "
Table 6.1-4:  Storage stability of ['‘C] FOE oxalate-in w@ con(njmoditig% f@ A@n@
. Spike level Storage interyal °\\R)écov§sé§ g M Ysapparent
Sample material (mg/kg) (months) extract ( ) | @ tored
o D (he/kg) M8 | recovery!
Forage 0.99 7 A7 L.0pP96; 69T 0.96 ¢ -
0.99 ) 0.99; 1.00 > 1.00 ‘0] 104
0.99 V21 N [ 686,095y 9 098 100
Grain 0.99 0 ~9.88; (88; 0.80. 85 --
0.99 AR & 0.680.77 .V [ 072 85
0.99 o L 9 2 02074 ", 0.73 86
Straw 0.99 0 - @93; 0.8)0.95 °~ 0.92 --
09 . 2] & 6 0.71; 069 0.70 76
0.99 SN 2y 7088088 O, 0.88 96

1 % Apparent stored recovery = ( vered @ﬂue af@torage%ecovere@esidge é{(tgﬁme-zero) x 100. Values calculated
using the average recovered residiye at ea
samples. Therefore, no correctj

clRstorage interval. No concurréng recov were determined for the stored
werf@ e ba congsent re@/ery v%: >

Table 6.1-5: Stor%gé stabil%' of lfo;g@é (FAMSO) in wheat commodities

S . ~ Spi evel =) Stoiide 1nt®l Révoveries in Mean %o apparent
ample material oM ont ract (mg/kg) stored
.9 ke 9 A l@ at, (mg/kg) gke recovery'
Forage SO 1.1 R ] 1.12;1.11; 1.10 1.11 -
O L1 S @ %o [ 1.06;0.99 1.02 92
’ 110 o A 21 ¢ 1.16; 1.06 1.11 100
Grain AL.10 & NS 1.06; 0.99;1.01 1.02 -
2 @110, | &0 & 0.85;0.93 0.89 87
N ~2 10 & & 0.95; 0.93 0.94 92
Straw ~ go O o, 0 1.02; 0.97; 1.06 1.02 --
© .10 O] N 6 0.82; 0.77 0.80 78
NS 21104 Y21 0.99; 1.02 1.0 98
! % Apparent s@md reco@f? = (Régpvered r&idue after storage/Recovered residue at time-zero) x 100. Values calculated

using the avetage recoyered resiﬁ@at IS
samples. Therefore, Jfo~yorrec

V

were

o4
S
@

e based on concurrent recovery values.

acg%gorage interval. No concurrent recoveries were determined for the stored
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Table 6.1-6:  Storage stability of ['*C] FOE sulfonic acid (FASO3H) in wheat commodities

. Spike level Storage interval Recoveries in Mean %o apparent

Sample material (mg/kg) (months) extract (mg/kg) stored

gk (mg/kg) gke recovery’
Forage 1.02 0 1.06; 1.07; 1.08 1.07 --

1.02 6 1.00; 1.06 3 96

1.02 21 1.16; 1.14 9.5 107
Grain 1.02 0 0.90; 0.89; 0.89  =[> 0.89<_ & -

1.02 6 0.85; 0.89 Ol 0.8D ©O 98 9D

1.02 21 094,089 2 g» 103 ©
Straw 1.02 0 0.92:0.89; 094~ [ 0092 4 ) <y

1.02 6 0.79:0.83 081 & | ™s8

1.02 21 \2@4 L0 o ¢ 1.0& 113

1% Apparent stored recovery = (Recovered residue after storage/Reed resQue at tlﬁsg Zero) )&@5 Val €5 calculated
using the average recovered residue at each storage interval. No co§ ent rekgveries wWee dete ed fort \ store@

samples. Therefore, no corrections were made based on concurre coveg@lues @ @ @
4 SN
Table 6.1-7:  Storage stability of ['*C] FOE m@nylsui{one (MMSOZ) in Wk@( corb@odltles

. Spike level Stora erv @VJReco@Yies inQ @éan \\ %o apparent
Sample material (mg/kg) ( n@gths) @ extf@et % §l>mg k gf@b stored

kg) a recovery'
Forage 1.02 <70 A B98; 1.03571.04 v @ --
1.02 S 6 4 0.90; (B8 A@4 92
1.02 QY AV 0.88:0.93 .. ¥  [@,0.90 88
Grain 1.02 ) e 0w 0037096997 ¢ 0.95 --
1.02 RN 675; 0.889 S| 078 82
1.02 - O 21 2L 0.81; 582 0.82 86
Straw 1.02 YY) %1 0.96;0.97; 1.0 0.98 --
1,027 o N6 S [0.8%0.90 S 0.88 90
2 A (H 21 g 0.89; 0.86\ 0.88 90

1 % Apparent stored recovery. @Recov@\vﬁremd fter stc@ge/Rec@red reSidue’at time-zero) x 100. Values calculated
using the average recovere%@qdue atgach storage interval. No co ent recaveries were determined for the stored

samples. Therefore, no c6 tions were madg'hased 0@ ncurr cove% lues.
T LSS
O NN
@ o
o\ %\ @Q Q @
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Report: KcaA 6.1/02, || NG 20:3: M-439517-02

Title: Amendment no. 1 to report no: P642100741 - Storage stability of flufenacet and
metabolites in/on orange fruit and dry bean seeds for 24 months

Report No. & MR-10/006, dated October 08, 2012 ; amended 2013-11-05
Document No.: | M-439517-02-1

Guidelines: — Commission Regulation (EU) No 544/2011 of 10 June 2@1/ implementing
Regulation (EC) No 1107/2009 of the European Parljatent and ef the Council
as regards the data requirements for active substance@i’efer@ to da@yumentH
no. 7032/V1/95 rev.5 Appendix H) Sy X %@
— US EPA Residue Chemistry Test Guidne OC& 86@\1@0: S@%ge Stability
Data S N Q N

— OECD Test Guideline 506, adopted®6 Octc§ 20(}&\ (gg% &9\
— PMRA Ref.: DACO 7.3, Storage Siability, N .
GLP: Yes; Deviations: none A Qy v @ @) @@
Q& N O Q@ &@ @\JJ E
Material and Methods % § é\a ® > &

S RN O
To determine the freezer storage stability oOf ﬂ&fenacet@)E %)743) ats meﬁ%olites in plant

materials, individual 5-g control samplessof orénge fru# (hi @cidoc%‘ﬂtent)d bean seed (high

2
protein content) were spiked with pa ufefiacet or a 1/1/]%mixtur its abolites FOE oxalate
hydrate, FOE thioglycolate sulfoxid&y OEiﬁonic&f@d, separatel \sul‘gin@m a fortification level of
either 0.10 mg/kg of flufenacet gy the bolit()&mixturg) Al& iﬁ&%t%n levels are expressed as
parent equivalents. Except for the dayaly i§, samplé® were ‘@red in amber glass bottles in a deep-
freezer at -18°C or below @ laterQyse.  Kor day=Q, ana}y@@, ﬁye@l ed samples of each sample
material and two blank co@rol samiples weje analysed. In&lditi@@two concurrent recoveries spiked
at the respective LOQ~egvel g@e per%med. Srurt (—,)@ am&% were also analysed after nominal
storage intervals oféﬁ(only ty bean seed, 2 ( or: fruit), 6, 12 and 24 months (both
commodities). At@ch o@hese erval ee treated ples and three control samples of each
material were @oveﬂ\ ®om @age anatysed. Two control samples were fortified for the
determination f conciierent recoveri Sar%es us%@r concurrent recoveries were fortified freshly
on the day éﬁnaly@ at theGame m@nitqd% the $piked storage samples.
O\ \
o o O A
The total resi of @‘ena@ (flufgnacet an@ its metabolites containing the N-fluorophenyl-N-
isopropyl g;ne mofety) in/on matgees o@nt origin was analytically determined as 4-fluoro-N-
isopropylaniline Sing an@lytical @ethodQ1100 by LC-MS/MS (-, P.; 2010; M-362575-02).
The LQQ is 0.01 g/k@xpresse%)as fldtenacet equivalents.
¥ @ © N 3
RSN SR SRS
Findings:, < N
S
:
Data on proceal r@i)veries re summarized in Tables 6.1-8 and 6.1-9. Storage stability data for

flufenacet and the abolite mix are summarized in Table 6.1-10 to 6.1-13.

Mean procedural recoveries analysed alongside with the stored samples were within the range of 81-
119% for both matrices for the parent compound (overall at 0.1 mg/kg 87-97 % per matrix). For the
metabolite mix, procedural recoveries ranged from 61- 99 % for both sample materials and all storage
intervals (overall mean 77-85 %). RSDs were always below 20%. Residues in the control samples
were below 30% of the LOQ for each storage interval and both matrices.
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After a deep-freezer storage period of about 24 months, the mean recovery rate for flufenacet from the
stored samples of orange fruit was 98 % (111 % normalized to day 0). In samples of dry bean seed the
mean recovery was 87 % (99 % normalized to day 0). After the longest storage period of 24 months,
recoveries fortified with the metabolite mix (FOE oxalate hydrate, FOE thioglycolate sulfoxide, FOE
sulfonic acid) were 68 % (94% normalized to day 0) and 71% (108% normalized to day 0) in orange
fruit and dry bean seed, respectively. Recoveries of the metabolite mix were Q@Eerallyolower for both,
the stored samples and the freshly fortified samples, compared to the §nt co ounowe@r,
normalized to the recoveries at day 0 it is evident that the lower

ues %o not indicateny
(CEE NS

degradation. % & \o\ @% %Q
ZE SN RS RS
Conclusion é}ﬂ Q" 5N v é}

I O RS &
The study results demonstrate stability of ﬂufenaced th@@pres@ative @@abol@g F()$pxalate,
FOE thioglycolate sulfoxide and FOE sulfonic ac@ont ifing the\%—ﬂuor&pheny@l-isop@ yl amine
moiety for at least 24 months in frozen storagg\’;lt < —@ in testedyplant moditfs (dry bean

seed, orange fruit) representing the commodt@roup@ higIQ@roteiﬁ&gontergnd hi%@id content.
~ @
< S @ @

%
@@&%@O@Q
O @ o L N O
@0\%©@0©
@%"\@@\
< @ &\
\§§%@Q@
§ O SNy
R & S e
NS 9 N
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S N
ST & &S
o L g S 9,
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Table 6.1-8: Concurrent Recoveries for Flufenacet (FOE 5043)
Concurrent Recoveries [%)]
. Nominal Storage
Sample Material Interval [d] g 0.01 mg/kg fort. level 0.10 mg/kg fort. level
Single Values Mean Single Values Mean
0 118, 71 95 @ - -
60 - - S L8 90
. ) D Q| 2
Orange fruit 180 S $5594 @)
360 . - @ | s, 9(&% Ses
SN R
720 R IR AN
N OVérall mean = 87,
Overall mean, RSD Over?%)@leano—\ @% § RS]@ 6«
0 106301 gp 104 | & - QO &
O o @ |@ Y
30 & e N 103, 132
N \\ ~ & <z
Dry bean seed 180 - Q S T & 106, 101 @ 104
360 < QQ @9 K® @787, 80 84
> Q %
720 e < " & - 90, 83
o @ N Verall mean = 97,
Overall mean, RSD @ <&Q)Veragmean <04 @ Q@%}RSD ~ 185
determined as 4-fluoro-N-isopropylaniline, @@lated @y expreséeyl as ﬂu@cet (]
& § N
Table 6.1-9:  Concurrent R erie r A alyte ixture @? OE oxalate hydrate, FOE
thloglycolate su f0x1@, OE lfom&acnd f\\@
= \C%mc§nt Recoveries [%)]
. 1@ 1
Sample Material Inltre:i ;]a ge @)1 m@g fortNevel 0.10 mg/kg fort. level
& % Single @fjfues @’ Mean Single Values Mean
U @ )
O a0 %@ @ 230 &7 7 - -
o . Q *‘255@ S QQ RN - 76, 74 75
Orange fn@ §\ 180 ©© @@ ; 94, 98 96
A 57 Q%60 O O\@’ % - 72,78 75
S o one O & : w6 | o
@ R, _ Overall mean =77,
Overall meap, 8D 2 . £ @ Overall mean =71 RSD = 17.7
Yo O 00 N 69, 73 71 - -
D Y o 360 o . ; 86, 85 86
Drﬁa | @ﬁsoo o . . 95, 103 99
Sy 536080 : : 73,93 83
& © #0 - - 66, 78 72
% _ Overall mean = 85,
Overall mean, RSD \J@ Overall mean =71 RSD = 14.4

@
determined as 4—ﬂuoro-N—isopropylaniline, calculated and expressed as flufenacet
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Table 6.1-10: Storage stability data for Flufenacet (FOE 5043) in orange fruit

Nominal | Residue Level in Stored Samples Average % of
Storage Day-0 Fresh Average
Commodity ag % of Normalized Corrected %
Period mg/kg . Average % a Concurrent b
(days) (ppm) nominal recovery Recovery gﬁcoveries Recovery
spiking level
Flufenacet (FOE 5043) &
0.087 87 :
0.090 90 N @ @ @
0 0.094 94 88 100@@ @7& 95 A | &%
0.090 90 . & N < N
0.079 79 (&3 Q
0.096 96 Y & - Y
60 0.091 91 s> | Qv K o o %
, 0.070 70 oﬂ NN TN &2 e
Orange Fruit 0.104 104 o @\j o @
180 0.102 102 @101 @5’ 150 R D) @ 112
0.098 o8 & . N & :
0.081 81 R NS S -
360 0.094 94 o § &y 1055 g§ 88 &@ 103
0.099 9§ a @ & 5 @
0.089 8 S D
720 0.101 M1 & 98 @Q SR 81 121
0.103 &3 g @ | & ] O
determined as 4-fluoro-N-isopropylaniline, calcyigted angxpressed{%s flufepadet @J
2 Normalized Recovery = (Average recove@verag@cover}@ day 0 @100% N
b Corrected percent recovery = (Average % over§(stored) FAverage esh crrergt r&%veries) X 100%
3;0\0 ° © A
Sy o Q O
Table6.1-11:  Storage stalgiglty dag?‘n a%s te mixture ¢of FOE @ate hydrate, FOE
thloglycol@sulf% e, F(O ulforﬁ acuk oral\&ge fruit
Nomi§ R&@due Le%m Sto@d Sa ;- ples &\ Average % of
Storfige @ Day-0 Fresh Average
Commodity %@? Normalized Corrected %
d mg/kg @ rag a Concurrent b
5) %( @ nojnal cov Recovery Recoveries Recovery
Y QPRI spitéing leverD
-{_Metaholite mix: FOE oxafate hydrate, RQE thioglycolate sulfoxide, FOE sulfonic acid
N 0.074  © 74\ S
AN @ é% 067 6D |
°N 0.074 4 72 100 71 101
" 0@ o o
o S 0633 oS 73
o 7 7 0077 & TS
D @% d 0.07§“ () 76 106 75 101
- @) & 0.07 35
Orange fruit & & 0.089 @N 2
§ @ 18 .089 89 86 120 96 90
ST 0086 @ 86
2o 50.070, 70
<360 Xy 0.0 68 69 96 75 92
& Ol 0468 68
0.566 66
@ 0.073 73 68 94 61 111
@y 0.065 65

determined as 4-fluoro-N-isopropylaniline, calculated and expressed as flufenacet

2 Normalized Recovery = (Average recovery / average recovery at day 0) X 100%
b Corrected percent recovery = (Average % recovery (stored) / Average of fresh concurrent recoveries) X 100%
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Table 6.1-12: Storage stability data for Flufenacet (FOE 5043) in dry bean seed

Nominal | Residue Level in Stored Samples Average % of
Storage Day-0 Fresh Average
Commodity . % of Normalized Corrected %
Period mg/kg . Average % a Concurrent b
(days) nominal Recovery coveries Recovery
y (ppm) spiking level recovery @5
Flufenacet (FOE 5043) &
0.071 71 :
0.097 97 N @ d @
0 0.082 82 88 100@@ @%104 A | A
0.091 91 . & N < N
0.098 98 (o) Q
0.109 109 Y & - v
30 0.094 94 10@% Ol19 % @19 (;;a 87
Dry bean 0.109 109 o S N 2] et
seed 0.094 94 N M EOBES
180 0.101 101 Qo1 @5’ 150 @@ 1@ @ 97
0.107 107 § e Q & 4
0.073 73 R N\ S S =
360 0.084 8 .| B |5 90> g§ 84 &@ 94
0.080 8%{5\ a @ & 5 @
0.087 8 ® D
720 0.100 ‘M0 4 87 G@Q w99 @ 33 105
0.074 &4 g L | L@
determined as 4-fluoro-N-isopropylaniline, calcalgted angxpressed{%s flufepadet @J
2 Normalized Recovery = (Average recove@verag@cover}@ day 0 @100% N @
b Corrected percent recovery = (Average % over%@toredo) FAyerage esh crrergt i&%veries) X 100%
2 @Kﬁ 0N
Table6.1-13  Storage stalgiglty da@b a&s te mixture ¢of FOE te hydrate, FOE
thloglycol@sulf% e, F(O ulfo\lc ac1i dl;&@ean seed
Nomi R&@due Le%m Sto@d Sa ;- ples &\ Average % of
Stor&ge @ Day-0 Fresh Average
Commodity %@? Normalized Corrected %
d mg/kg @ rag a Concurrent b
5) %( @ nojnal cov Recovery Recoveries Recovery
Y QPP spiking lever)
-{_Metabdlite mix: FOE oxalate hydrate, RQE thioglycolate sulfoxide, FOE sulfonic acid
N 0.075 . © 75\ S
AN @ é% 067 & |
N 3 66 100 71 93
" 0. 56 o
o S 0059 o 59
o 7 7 0078 AT 78
D @% 0.0654} 69 74 112 86 86
Dry bean O @70.070 7 "~g8
seedy [ © 0.004 1 7594
1309 | p.095 95 96 145 99 97
@ 098 98
S 3> A D
2o 50.069, 69
%60 X 0.0 73 71 108 83 86
S Ol 0470 70
0.670 70
@ 0.064 64 71 108 72 99
@y 0.079 79

determined as 4-fluoro-N-isopropylaniline, calculated and expressed as flufenacet

2 Normalized Recovery = (Average recovery / average recovery at day 0) X 100%
b Corrected percent recovery = (Average % recovery (stored) / Average of fresh concurrent recoveries) X 100%
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In 3 trials from residue studies 12-2001 and 12-2002 from 2012 for some field samples the requested
storage temperature of -18°C was exceeded due to problems during shipment. In order to address this
deviation a short term storage stability study was conducted. The storage conditions tested were such
that the most unfavorable conditions which were determined for all shipments are covered.

Table 6.1-14: Deviations in conditions of storage temperature for field sag\l@es

Study Trial number Maximum Total duration Avera@tempe@t\ure § &
number temperature | above -18°C abov@ 8°Cy, @

reached @ @ v
12-2001 12-2001-01 -10°C 08 h, 10 m 2 | -148°C . A ‘3%@
12-2002 12-2002-03 1°C 4d04h15m @ l13.9°C; N
12-2002 12-2002-03 -0.5°C 3d17h 15 pi's D-11.6%€ & o
12-2002 | 12-2002-04 -5.6°C 6d,15h,g9m | -15 8 RN %,
d = day, h = hour, m = minutes R 7 @)

& o &L

< N LD 8 N @@

Report: KCA 6.1/03, B 0015046772402 100 @

Title: 7 days freezer storage stab111 Q\' fena@élF O@i@%) and 1@’met@€htes in tomato

and wheat grain

Report No. & S13-02753, dated 2013- 1@88 an@ded 2\<11 %ﬂ
Document No.: M-467724-02-1

Guidelines: — Commission Re ion (EY) No 544\?201 1 S@10 Juﬁ@Oll mplementing Regulation
(EC) No 1107/ of tHOEuropeda Parl@nt a@f the ncﬂ as regards the data
requirements for actiyesubst (%5’
- USEPA Re@@ue Cl@mstry Test Guideline OPRTS 860:.380: Storage Stability Data
— OECD TestGuidgtie sogéiopte 8 0ctob 007y,
PMRARef.: D 7.3\StorageSta 111ty ©

GLP: Yes, de@ﬂons ;ﬁgne A R ~ N
@ )
@§ &@ A & @\
Material and Methdds @ é\g Q O

% % @
The objective ofthe sth@ Wavalu§he Q 111%2#? ﬂufenacet (FOE 5043) and its metabolites
after storag %@a pe@ﬁd of gihours @QI C%ollow@ days at -10°C in tomato and wheat grain as
representatives forﬁ@o diffdrent cor@lodu{@oups v

Individual ahq%)ffs of ]@t ml fr%l toma& and wheat grain were fortified with 1.0 mg/kg of a
mixture of ﬂL@nace E 5043) a @bohtes FOE oxalate hydrate, FOE sulfonic acid (as Na
salt) and F@ thliycolsulfo 3/ 1@1). The samples were stored in plastic containers at an
average%mpera@re of +1°C for& hourand at -10°C for the following 7 days and were analysed at

the n@al stprage 1@ als %0 and% ays.

On day O?O\t;or ea matrD@sn{ gmples were prepared with 5 g of specimen material. Then, five
containers we 1ﬁe©N1th mixture of Flufenacet (FOE 5043) and its metabolites FOE oxalate
hydrate, FOE s fon ac1d (as Na salt) and FOE thioglycolate sulfoxide (3/1/1/1) at 1.0 mg/kg and
one was used with ortlﬁcatlon as a control specimen. The samples were analysed directly.

For analysis at day 7, for each matrix, eight samples were prepared with 5 g of specimen material.
Five containers were fortified with a mixture of Flufenacet (FOE 5043) and its metabolites FOE
oxalate hydrate, FOE sulfonic acid (as Na salt) and FOE thioglycolate sulfoxide (3/1/1/1) at
1.0 mg/kg. Three containers were stored without fortification to be used as control material and
procedural recoveries. The storage containers were placed in a freezer at +1(£0.5)°C immediately after
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the fortification. After 4 hours the storage containers were placed in a freezer at -10°C for seven days.
The temperature of the freezers was continually recorded with a data recorder.

The five freshly fortified tomato and wheat grain specimen fortified at 1.0 mg/kg on day 0 also served
as method validation recoveries. Two concurrent recoveries were conducted at 1.0 mg/kg in tomato
and wheat grain, at 7 days of storage. @

The total residue of flufenacet (flufenacet and its metabolites contain'mg%the ‘Nxﬂuorghenyl- -
isopropyl amine moiety) in/on matrices of plant origin was analyticallg; eten@%’ed as 4-fluor@sN-

isopropylaniline using analytical Method 01100/M002 (| , S.. \‘ L., 761 3; MﬂSSOZﬁ%ﬂl ).

. o O St S
Samples were extracted under acidic and oxidative conditiof. Aftetssteamed tillatzon of the common
moiety 4-fluoro-N-isopropylaniline, samples were @iﬁy\\ﬂalysgeg@mthighigh N rforr@ce liquid

S) u@ﬁg a@ ten@stan@vﬁ for
<

chromatography and tandem mass spectrometry (k@b—

quantification. o §@ &@ @) @
RN o L
R I
Findings § Q Q@ & @@ @@

The recoveries in the freshly fortified s \les p@%ed t @i@net Q?erfo@ance@g?ean recoveries for
the amount of total residues of ﬂufer@t ra between 7%9 and_ 84%. Tv@nass transitions were
monitored and provided comparable@sults\ %@ Q Q\ e
In addition, 2 concurrent recoveries per odityswere c%%duc@@at the%%minal storage intervals of
7 days. Recoveries were at 70% and.85% foritomato%nd Wh‘@t gra'@§ respectively. Validation and
procedural recoveries are a@maris Ta.1-1°§% . © . &
In the control samples o mato@qd wl@t grai& total re%idue&@ flufenacet were below the LOQ
(0.01 mg/kg). S L Q @@ O
L x O @
30 PSR .
The recoveries of @e sto@%sam;%s sho@ged that the t residue of flufenacet, determined as 4-
ﬂuoro-N-isopf)oI@_@lanilin s st@ n p§ ma s (tomato and wheat grain) for at least 4 hours at
+1°C followeddby 7 at z10°C. 7 days of ge, recoveries were 71% for tomato and 82%
for wheat géin (nofmaliseddp day @ 99% @nd 98%-for tomato and wheat grain, respectively). Table
6.1-16 summarisé%the total residggs of ﬂ@nacét\\i,n tomato and wheat grain stored spiked samples, as

well as the co%f@%spon i meaq soncy, t recovery data.

<) <
S8 & O
Conclusion Q Q @) AN
% @) © v

§ @ v
The din om g@n-m@ stora@ stability study demonstrate that the temperature deviations
during shipment &not red@lt in agegative impact on the quality of the residue studies concerned.
The storage 001 ns t€3ted were such that the most unfavorable conditions which were determined
for all shipments ar%covered@esidues of flufenacet proved to be stable under the experimental

conditions tested. N
@
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Table 6.1-15: Procedural recovery data for the total residue of flufenacet
Fortifica- St Flufenacet (FOE5043) Standard
. orage 3 andar
Plant tion Date of Intervgal and metabolites Mean | RSD Deviation
Material Level Extraction Single Recoveries
[mg/kg] (days) [%o] %6} | [%] [%o]
1.0 2013-07-04 0 741 68 | 72 | 72| 71 Q\@ 3.1 2.2
Tomato 1.0 | 2013-07-11 7 |ofe| - |- -GS 0N- & -o
Overall Mean, RSD and standard deviation [%] @;@ 75};%? 7&» &@
1.0 2013-07-04 0 80 | 75 | 300 | 854,79 | "84 | AR Ny,
. O Q
Wheat Grain 1.0 2013-07-11 7 82 | 87, O & Z 85 C@ - -
Overall Mean, RSD and standard %@%tiom{@j RN 91@ 8.L
(@

S

\Y
RSD: relative standard deviation v Q
O & @ & & &
Table 6.1-16: Storage stability data for flufenaCet in totato an whea{xgrain@ @
S > I8
Residue Levek@tore@Q @Q c&@ @D
Spiked S#mples Q ape o
Storage ;\ & 2 >Da Fre Average
Commodity Period %of Q @ Nor zed, onc @ﬁt Corrected %
b
(days) mg/kg @min @‘@ Avc{aé;g% Réc’ et;y D’ Re ﬁes Recovery
(ppm) C spikin reégvery 1O @ . ©
fg z}%ﬁé O\ 1?© S
04 T4 ©
0680 1O 68 § % @Q @Q
0 0720, Y 12 IR 10& NA NA
Lo T8 o O
Tomato @ QJ% 71 9 v&
o 0.700 4N 705 Q@ o
Q NS0.710N [ @ $ §
o7 . G og80 <30 Q77 99 70 101
N S 0730 (€773 @
S S 70050 N
&7 97005 7053
o 0.800 8Q
S
S S S
&~ 0@ | 00 K100, | 84 100 NA NA
S é@ 08508 850
Wheat Geti Q D o79®] 79
S O 0T 0890 | 0%
§ %@ §) D750 75
7 0.770, 77 82 98 85 97
v
S Sp 0880 |88
$ 07830 83
determined as 4-fluoro-Ngs9propylaniline, calculated and expressed as flufenacet

*Normalized Recovery@{Average recovery / average recovery at day 0) X 100%

Corrected percent recovery = (Average % recovery (stored spiked sample) / Average of fresh concurrent recoveries) X
100%

NA = Not applicable
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Animal Matrices

Since feeding studies using non-radio labelled active substance were not triggered according to the EU
data requirements (DAR/Monograph and EFSA 2012) the need to evaluate storage stability data for
animal commodities did not arise.
Nevertheless information on storage stability for FOE-oxalate which fom@% predominant plant
metabolite and other flufenacet metabolites containing the ﬂuorophenycl-f&)propg%omoieg can be
obtained from the goat metabolism studies. § @ O @@)
In the livestock metabolism studies with the goat using both [Fluoro@enyl—[@'@'&MC}%lfena and
[Fluorophenyl-UL-14C]flufenacet oxalate, storage stability d®°were %ner@éﬁb at < @#°C for periods
of 6-21.5 months for flufenacet derived residues relevant to defpition @tabolites
containing the fluorophenyl-isopropyl moiety) (Table @ﬁ-ﬂﬂ."&mplerom cowtékding study
(-, F. K.; 1995) were stored concurrently with%the sal@es from' the @]FC@ oxa goat
metabolism study in the same freezer and under theame s&@ge c% tion& © @
Reanalysis of the goat matrices showed that FOEala@yaS stable in goat tissyey’and for 18 to
21 months; hence, FOE oxalate was assume be stable in €ow tisstds and“Biilk %n the feeding
study which were analyzed within 6 months @r coll@tion @@well. @ @

& S @f@ é” R, @
Summary of stabil'y@%lata ac%)ieved@t < - 18°C (uiiless st@f@l otherwise)

resd

Table 6.1-17:

> Characterb@c' s of éccept@le m umgs, |
G 53 the matrix ° stor,aé@ dur , mé&\s rence
Data relied on in EU o\@ @ < & @)&

Animal products (Goat) (im@stiga@in li@ock@’tabo@n stu@egg*

flufenacet and other mej@olite@ntai@g the@uorogh%yl-is&propyl moiety
© @

Fat N &@ 8 9 A Report of ECCO 73; Annex
, N e S S 2; LoEP, 1999

— i A & .. I

Muscle D & Y N P. L.; 1995; M-002250-01

Milk N O 83 @

Kidney © | O © , @85

FOE oxalate & D «(\@ &Q é

Fat 2 &@ v @ QQO Report of ECCO 73; Annex
i ~ ) 2; LoEP, 1999

Liver @ (ﬂ@ é\% ©© 0 21.5 F K. p
o N N . - M- 01-

Mk O {2 @ O 21.6 G.; 1995; M-004478-01-1

Kidney ™ RS 18

\9)
Additionally, ﬁF S&Reasoned Opinion on existing MRLs of Flufenacet confirmed the conclusions
drawn in the EU regiew process:
On the basis of the animal metabolism studies it is concluded that, after exposure to the maximum
dietary burden (about 200 times lower than the dose level in the metabolism studies [ie. 5 mg/kg
bw/d]; ...), residue levels in livestock commodities are expected to remain below the enforcement LOQ
of 0.01 mg/kg in milk, 0.02 mg/kg in liver and 0.05 mg/kg in fat, eggs, kidney and muscle. Hence, no
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livestock feeding study is needed; MRLs and risk assessment values for the relevant commodities in
ruminants, pigs and poultry can be established at the LOQ level. ”(EFSA Journal 2012:10(4):2689,
p-29/30).

It is therefore concluded that there is still no need to investigate the storage@ &tability of flufenacet

residues in animal commodities. & .
S @ o ©
CA 6.2 Metabolism, distribution and expression of resid@ @7"% % %@
> S & &
CA62.1  Plants SN
SN %S NS 9 o
N P N
Flufenacet was '*C-labelled at three different positior@%f he@lecu@ for in@gati@@of r@olism
studies in plants and animals: S N Q BN @ @
Q A S S @
W x S
H.C vy S O O T S
3U\_CH, L Q@ @
Y N—N O\® < # @Q fluorop l.uL%ee
N o ds 1
/ N\ A QS t+ @ iadigzole-2-1Q
F Z/\O%\S)FCF@ & #S %@ thi@zole«@@C
O @ o £ &N 9
o - W QO X

& %\ N < O S
Most of the plant metabolism"ﬁudies@re canductedcyvith [ﬁ@%rop en\yl-UL-“C]ﬂufenacet. These
studies included maize/corngsoybegas’and @on (%ﬁ“pre—%ntinfg &eatment) as well as the rotated
crops kale, turnip and whegi>with dy ferfglant lﬁck intervals. Fofsoybeans (pre-planting treatment)
and the rotated crops th iadiazpte-2- labeBvas ustd addjtienally. These studies were submitted
with the dossier for A@inex I li&ing oiﬂufen%et acc@ﬁ%@@ directive 91/414/EEC and reported
A,

in the Tier 2 su for e%actibst , un QAnn Point 6.1 (1996). As a consequence,
they were alread@/z)evalga du e ex | @ng pr@ess and considered appropriate to describe
the metabolis@in pla&i\\? < @@
SO R
A summary of tre, resu%gy of th@e stud@ is g@{en in the original dossier for Annex I application
(Section 6.10) e inftial mefabolic action@ cleavage of the molecule into the thiadone and
acetamide mot ty. Wiile the resulj thiadone (M09) itself was not observed, various conjugates
were form@i the most @ortm@ eing\t@e corresponding N-glucoside (M25). In soybeans, the
malon nine @eﬁnjuga@ (M34)@ed01g§ated.
T L@ 9 &S

The ﬂuorq& nyl-ac%mid@orti(m%is directly conjugated with glutathione (GSH) or homoglutathione
(hGSH) and fu@ met@lized }%lding the transient FOE cysteine conjugate (M23). All subsequent
metabolites can{be c&sidered@é hydrolysis, oxidation and conjugation products of the glutathione
pathway. However, £ie’FOE oxalate (M01) most likely arose through direct oxidation of the transient

hydrolysis product of flufenacet, the primary alcohol (FOE alc, M03).

Residue definition for food of plant origin
From these studies a conclusion on the residue definition in food of plant origin was made: “The

metabolism of the flufenacet results in a number of metabolites, which all have the common moiety N-
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isopropyl-4-fluorophenyl. Although no parent compound was found in any study and only three
metabolites were of quantitative significance (MO1: FOE oxalate; M02: FOE sulfonic acid, M04: FOE
thioglycolate sulfoxide) a “total residue“ approach is proposed, based on the total amount of N-
fluorophenyl-N-isopropyl derived residues.” (Monograph on FOE 5043 (flufenacet), Annex B.6,

Section B.6.3. &
@
Additional plant metabolism studies were conducted later which were ngs incl 'in orig'@jl

Annex II dossier and thus not evaluated by a peer review on EU (gvel. Rhese are stuc;ig@ of
[fluorophenyl-UL-!*C]flufenacet on potato (pre-planting and&gst-en@%ng *té?{?men&a d ondwheat
and maize (both post-emerging treatment). The studies wer@gsubmitted an@alua{gﬁ@m dci@%*ent EU
Member States in support of uses in potatoes and maié}? TQey@vill Qli%w al&@é re@ed in this
summary. @ w\g\ 02 N & v
N OISO
O ¢ @ @ O §J
To complete the knowledge on the metabolic pa@ay {ﬁslants\%ﬁiﬁonaﬁ%meta@lism spydies were
conducted on wheat (post-emerging treatmen% potat@{(pre-e ging atm and 0% the rotated
crops turnip, Swiss chard and wheat. All 6 thesefater s@dies ere ducte Quith flufenacet
radiolabeled in the [thiadiazole-5-'*C] posiQ@ Fi&ally, [t]@'%iazo;}gﬂ-S-”C]@l enacet was also used in
a supporting metabolism study in the rat N\ @) SN <)
S) & @ S
Ko S S
An overview of all plant metabolis@studiQQf raeggl?abele@%ufe@et andlhe different positions of
the '*C-label is compiled in Tablez§.2.1- g}a S © &© >
O

o

Q O 5
o & s 8
& S
%%é%@%\
" &
S
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Table 6.2.1- 1: Overview of all plant metabolism studies with “C-labeled flufenacet in primary

crops
Study type | Crop Application | Label Report Submission
scenario EU baseline | Reported in
dossier supplementary
Annex dossier
Sectign4, §ecti0n 6.2
Peint6 = S
Plant Corn Pre- [Fluorophenyl- | [ Gz @} %@ N @L‘/J/
metabolism | (maize) emergence | UL-"C] 1994; M- KA 62 @1 % §9
application 002276:04-1 : & <
a & ° \\ @ °. %
Soybean Pre- [Fluorophenyl- (703 2,
emergence | UL-'C] KK ©\ @C‘J@ o
application Lastin | © O

[Thiadiazole- @ @ < @
2-14C] NE A\ &

Cotton Pre- [Fluoroph enyl— d
emergence | UL-“CRY

application o

Plant cell -- @v[quor@hen &
suspension UI& 1 N N
cultures 9 KA 6.2.1/04 -

e &

Potato Presand [ rophenyl-
G

ymerge © KCA 6.2.1/07
©@ application 4 Ko
@ @Q g
Wheat t
.5 - emerg
@ § ap jcation S KCA 6.2.1/05
Q| © I
Corfly, “Post D %rop@l—
(@Ene) @) emergerice -l4C
N 2 ]égication é§ Q KCA 6.2.1/06
> &S S O M-005755-01
f' (@)
% Wheat @)5 7Post [Thiadiazole- ;
Q{g @ emergence ANS-'“C] ;
SEEEN atior\(> 2013; M- KCA 6.2.1/09
*’ @ é\g Q 444475-01-1
Potato % Pre- © [Tgiadiazole- _,;
&> Y| emergence 5-C] 2012; M- KCA 6.2.1/08

application 441506-02-1
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Additional plant metabolism studies with [fluorophenyl-UL-“C]flufenacet

The following additional plant metabolism studies were conducted on potato, wheat and corn for
registration in USA applying a higher application rate than used in Europe. These studies were not
included in the original dossier submitted for Annex I inclusion. However {@ the meantime they
supported also registrations in these crops in European Member States at lo@sger a}%catlolkrates and
were evaluated on national level and for the review of existing MRLs@cordl@ o Afficle 1 X»f
Regulation (EC) 396/2005. They are now added to complete the @re Athe %taboggﬁm of

flufenacet in plants and to confirm common basic metabolic t@sform&tlons\\ @ "
2 SRR VN
O RS
Potato @ %\ %7} ©\ Q7 o’
N OISO
O v @ o O &
Report: KCA 6.2.1/07, 0 ML020425.0% et
also filed KCA4.1.2 s g}] o @ S
Title: The Metabolism of ﬂuc@henyl@l 14@0@ lufenacet in @tatoes@:
DocumentNo:  |M-02042801-1 <> & 2 & 7 g
Report No: 109226, dated 200050428~ & .9 & &7
Guidelines: US-EPA OPPT§ $60.1300, Naguire of R@%ues@lams S
GLP Yes; dev1at1c@§ nong'y S >
S 2
. SRR < &
Executive Summary %y ® NN 9 L
SSENFS NN

=

The metabolism of [ rophe@% UL % ﬂuf@%cet s in &tigated in potatoes following two
techniques of applic : pre-emergéat soil ‘ﬁ@atm @t a @fate of 2.30 Ib. ai/acre (2.58 kg as/ha)
and post—emergent@ iar me %f of 269% cre (3.01 kg as/ha). At harvest, mature
tubers containedgptal ra(@acti 51du§ R a leve of 0.35 mg equ/kg (soil treatment) or 0.32

mg equ/kg (@ar treatment). The tubded were o,mg

S Hzed under liquid nitrogen and extracted with
methanol at Teom temiperatd@y and 1€ ot uxed@‘lth m%anol The release of residues was completed by

hydrolysis of th&%qatrlx&wnh h@rochl@ acidat room temperature. The extracted residues were

separated by %verse(ﬁhase HPLC 1den@ded by LC-MS/MS and co-elution with authentic
reference s ards, & @

S @ é O "\
A tota 16 m@abol@s were %Detecteéﬁ’m the tubers grown after soil treatment and a total of 13

metabglites @e tu ] gr afte@@har treatment. 63% of TRR was identified in the tubers after
soil treat and even 80%of TRR in the tubers after foliar treatment. Two major metabolites were
identified in b(§t ials. §ost prominent was FOE cysteine (FACS, M23) amounting to 44% of TRR
after soil treatiment and to 52% of TRR after foliar treatment. The second major metabolite was
identified as FOE anyl lactic acid glucoside (FAMSL-Glu, M41) amounting to 19% of TRR after
soil treatment and to 17% of TRR after foliar treatment. Two minor metabolites were tentatively
identified in the tubers after foliar treatment, i.e. FOE thioglycolate sulfoxide (FAMSOC, M4)
amounting to 7% of TRR and FOE sulfonic acid (FASO3H, M2) amounting to 4% of TRR. A lot of
minor unknown metabolites were also detected in both trials, all of them at a level of < 10% of TRR.
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The non-extractable residues accounted for 4% of TRR in both trials. The parent substance flufenacet
was not observed in the tubers of any treatment.

From the pattern of metabolites observed the initial step of flufenacet metabolism in potato tubers is
assumed to be a glutathionate conjugation of the acetamide moiety of the mejecule. The transient
glutathionate degraded to FOE cysteine being the main residue component &l%otatoes Subsequent
metabolic steps are hydrolysis and oxidation of FOE cysteine followed t@conju@ on v@& gluc‘@je
forming minor metabolites. The same metabolic pathway was also ob&srved fh, soybean, cornd
wheat, also conducted with [fluorophenyl-UL-!*C]flufenacet. (,metatQ m study with [t thiadiaZple-5-
'C] labeled flufenacet completed the metabolic pathwag,in to (s%belo&P The\%foposed
metabolic pathway of flufenacet in potato tubers is show;@@@gun&i lisk %
The extraction of flufenacet residues according té\f[he @i@&ue @alytlc@%‘leth vi gldatlve
hydrolysis and determination of the commo oiety™“4-f] %}phenﬁ&N-ls@ropy-

o

was
complete when compared to the total amounK(g)f 1de§§ed reSidue ¢ pone&? in t&@metabohsm
study. N Q @ LN O
5 Q > @
CS @@ SRR
: S @ 9
Material and Methods Q Q& v L0 N
& 2N o &@ S & &
Test Material & % ~ © &© \O\
S A e Q
PN Q % @)
Structural formula X &© ) NN Q\f@ O\@
C 3
& & Ire¢ g
Y Yy e
@) ”\g\ﬂ/\ CF,
©© N R, @ 0] Q @
§ F $ N) * denotes the *C label
o Bl & 9

J[1,3,4%thia 1a%1 2-ytexy)-acetamide (IUPAC);

QN

Chemical K@ @@Q\a N-(4-F®ﬁr pl&nyl)-@opropyl -2-(5-trifluoromethyl-
N
% @
&& N A@ta}r{g@ N- (4@luor0phenyl)-N (1-methylethyl)-2-

: D I5-(triflioromethyl)- 1,3 4-thiadiazol-2-ylJoxy]- (9CI: CAS)
Common fiame A% ~bFlufenacets, >

CASRN, © 143459-583

Emp@af fopmula 0 | €14H13KN3028
Company code N FOE 5043

A

Molar mass (nomy % 36334 g/mol
labelled) o O g

Label = [fluorophenyl-UL-'*C]Flufenacet

Specific radioactigsty 47.9 mCi/mmol (0.132 mCi/mg, 4.878 MBg/mg)

Radiochemical purity >99% (radio-HPLC)
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Test Plants
Test plant Potato (Solanum tuberosum)
Variety Kennebec
Growth stage at Two parallel trials: 2
application (1) Pre-emergent soil treatment at the same &@ as planting of the
potatoes N ° g
(2) Post-emergent foliar treatment appro We{g@afteﬂ@ @@)
emergence @) Qy %,
Harvested commodities | Tubers, immature (only soil tdggtment) and. niature ~>
“

N o IS
(1) Pre-emergent treatment: é}a O\©© gix \@ ((2‘}
Planting of seed potatoes, preparation and application @vf@{fle teshmixtur” O § &
The radiolabelled test substance (dissolved in ac t@itrioleﬁyvas ed th&same Gthoun stable
labelled [isopropyl-1,3-1*C]flufenacet and with a@ank <Qﬁmlaﬁgn resulting in WP_f8rmulation.
The solvent was removed by rotary evaporation and w§ Was@ded @ield thg"application mixture.

An aliquot was taken for radio-HPLC anah@ The@plic@n rate%orres@nded 0> )30 Ib. ai/acre

<

(2.58 kg ai/ha). N & RS @
YO @ &N @
@ 2

S
Sandy loam (68.8% sand, 18.4% silt,@S% @y, 1.%% org@?c ma&& pH@ was filled in five 5-
gal plastic buckets (approx. 19 L). fdur séed potatoes we@lace a d@@ of 3 inches (7.5 cm) in
each of the buckets. The upper 1 Gch (Z@%m) somayer was repdoved aiid mixed with the application
mixture in a tumbling mixer. The treaged’soil @ returnéed to the™ uck@% with the seed potatoes as top

i % @ & \ @ <
soil layer. Q> & @ N N
A R O
The potatoes were gr ini{'a@y in a’greenhouse. Epllowjfig emergence (approx. 2 weeks after
planting) they were tiynned to one (@’WO ]@ts perchucket CKurther cultivation happened outdoors in
ri

S
a fenced patio in Web@{%SA@ n§ring @ summer 1999 until harvest approx. 3.5

months after pbliﬁﬁng and soil tmen N

@
S S SR NN
(2) Post—eme&rgenl; ﬁ@tment@ @ o v *o

Planting of seed @atoe&prepa\;@ﬂon an@pplioéﬁion of the test mixture

Four seed pot@%’es W@plan@ in S§ pla 'c\l;uckets with sandy soil as done for the pre-emergent
treatment. @e pofatoes were fir row ji a greenhouse, thinned after emergence and further
cultivate%under@door c@ﬂiti@ in %@Vell, during spring and summer 1999 until harvest approx.

3.5 mofiths after planti

S &0
The radiofabelled test su&é%nce g}s mixed the '*C-labelled test substance, with WP60 formulation
blank and wit er as Gdne f(g@;he pre-emergent treatment. The spray mixture was evenly sprayed to
the leaf surface and surrounding soil approx. 4 weeks after emergence using a hand-held plastic
pump sprayer. Anﬁot of the spray mixture was analysed by radio-HPLC. The application rate
corresponded to 2.69 1b. ai/acre (3.01 kg ai/ha).
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Harvest and processing

Mature potatoes (109 day after pre-emergent and 67 days after post-emergent treatment) were dug out
from the soil. The vines were cut away. The tubers were gently rinsed with water to remove soil,
combined from all buckets of the same treatment type, cut into pieces and homogenized in liquid
nitrogen using a high speed mixer. Following evaporation of the liquid nitrégen in a freezer the
pulverized tubers were radioassayed. Aliquots of the tuber samples were useQr initioal extraction (6
days after harvest). The remaining samples were stored in a freezer at appr@ —200@ é %
S A
The homogenized tubers were extracted three times with methanol a@@)m @@eraﬂ%&e, follewed by
4-hours refluxing with methanol and hydrolyzed with 1 N d@ydrochloric a@k at a@nt t@%erature
for 8 hours. The acid hydrolysate was adjusted to pH @nd Oe;@cte “uith chf@FoforpivAll liquid
phases were radioassayed. The final solids were first a{aied %@radi@saye Qe costim@a ’
@ €
To examine for potential glucoside conjugates, a @or T, E’ﬁe@a)ctiye%@sidue &)mpo@nt wagsolated by
preparative HPLC, evaporated to dryness and r&dissol§ na \mm sph uffer @lution. This
solution was incubated with B-glucosidase (3, 24 @ 1s), thon con%@ntraéto dry@@, re-dissolved
in acidic methanol (0.1% acetic acid)/water(4/1) a&d analyzed by @io-HP .
& Q% @
o | S ¢ 0N &
Radioassaying and analysis ©Q Q& N, Q @
Radioassaying (measurement of th) radi&@vity@i@as c@%uct@y hq@d scintillation counting
(LSC). Quenching was automaticglly c ensated using@ﬁn e)@@lal st%}dard. Solid samples were

firstly combusted and the formied 14 abed %&0@3?11 alkdtihe scintillation liquid. The limit of
quantification (LOQ) was s twicgthe ba“@rouﬁdgadigaéﬁvity@ fé%s\radioassaying of solid samples.
o
gn

Given the aliquot amoun 0 tion @ the specific reﬁioac&i&}}y used in this study the LOQ for

:énl@[ equ%lents@ (0.@% mg@}u/kg).
S A s &8
Radio-HPLC was @nduc@%n g’ c %n ( OQX 108hm, 5 pm particle size) operated with a
gradient mith}r@f wat\e@and @mn oth ggpitaining 0.1% acetic acid). The HPLC system was
equipped wit@radi@&onit r with a s s%ltillata@le linearity of the radiomonitor response was
examined @njec@ of védious a@un‘gs @F radicaetivity. The limit of detection was derived from
detector—responséﬁlrve and the spgcific @}ioac‘d@&gty of the test substance amounting to 0.002 — 0.007
g of the test %bstanc&j@ N
N 2 « @)@

LC-MS/MS~anal %wer@erfon@ witlha combination of a TSQ mass spectrometer connected to a
HPLC em with a RP§ column (25@@%9 4.6mm, 5 pm particle size) and a radiomonitor. A gradient
mixtukg of ous @oni® acet@or formic acid and methanol served as mobile phase. The MS

system waggperated in th@@gatié@ion electrospray ionization mode.

O
Findings § % ©
<

radioassaying was 0.00,

Total radioactive residues and their extractability in potato tubers
The total radioactive residues (TRR) amounted to 1.77 mg equ/kg in immature tubers 40 days after

soil (pre-emergence) treatment. In mature tubers, TRR amounted to 0.35 mg equ/kg 109 days after soil
treatment at a rate of 2.58 kg as/ha and to 0.32 mg equ/kg 67 days after foliar treatment at a rate of
3.01 kg as/ha.
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The extractable portions of TRR using the different techniques are shown in Table 6.2.1- 2. Most the
residues could already be released by conventional extraction with methanol at ambient temperature
accounting for 76 — 79% of TRR. Refluxing with methanol and hydrolysis with hydrochloric acid at
room temperature almost completed the release of residues leaving only a@@all portion of non-

extractable residues (4% of TRR, 0.01 mg equ/kg). &,
o @ &
o | S @ o 9
Residues in potato tubers following pre- and post-emergence treatment withflufciacet @

The composition of the radioactive residues in mature pgtato tugg?s fo@@ing &g%— anég\i)ost-
emergence soil and foliar treatment is presented in Table @2.1- XA tot@of 1% mpo@z%‘ts were
extracted from the tubers after soil treatment and a total @&13 go@on rifs, after f6liar tlz%tment. The
parent substance was not observed in the tuber either ayf\at@ soil Q‘}ifter fograr tr@wnt. § ’

&
O ¢ @w @ C
Two metabolites revealed to be the main residu@m oftents, Oi.\$P2, FOE cy@ne (Fﬁ, M23)
amounting to 44% of TRR (0.16 mg equ/kg)g‘ter soifand t0"$2% ofTRR (07 m u/kg) after
foliar treatment and P1, FOE sulfanyl lactic 26id glueoside (RAMSLSGIu, M23) am. ng to 19% of
TRR (0.07 mg equ/kg) after soil and to 1 T@R (0.0(5@g cqu/kg) a foliar treatment. These
metabolites were isolated by radio-HP% and idntifi @oy L@/IS r&%king asg of additional *C-
@ E s@ifanyl lagic a@ywaso (?@ﬁrm@y enzymatic splitting
off of glucose with glucosidase.  © «v\@ %@ S Q\ s @)
R N < &© \\

After foliar treatment, two additio ©met Bolites_ &Guld bé@jden@ed in the tubers, i.e. FOE
thioglycolate-sulfoxide (FAMSOC, &m&@lting%&&% pf@RR 002 mg equ/kg) and FOE-sulfonic
acid (FASO3H, M2) amognting 4% O@RR (%01 mg eal/kg) ese metabolites were tentatively
identified by co-chromatg raplk}@vlth almntic r@eren stan@ls.

&’ R
From these residue@mpO@ms thlow‘ Qmet %c t@formation reactions were concluded: The
primary transbfo@ation (s @ta‘[hﬁ (@igation of the fluorophenyl-isopropyl-acetamide
moiety of fl@‘lace Hollowed by oly% relea@@f alanine and glutamic acid to form FOE
cysteine. S@eque@metal@lc rea@onsow@é hydrelysis forming transient FOE sulfanyl lactic acid
and FOE thioglyé%l’ate sulfoxide @pd oxi@on ofthe sulfur to FOE sulfonic acid. FOE sulfanyl lactic
acid was ﬁna@@conj\@ed a,s\jguco ige. The p@oposed metabolic pathways are presented in Figure
6.2.1- 1. &5 9

& L A O
Q © O 5

Extractzi@@% efﬁcig’fcy oftthe resid% anaI%\\:igcal method!
The &ﬁact' fﬁc@y of@e ana@%al method (accountability of residue method) was examined
using potatQ, tubegs with ﬁ@lrre(&i@esidues from the pre-emergent and post-emergent application of
radiolabelled flufenacet.JRR levels of tubers used for this test amounted to 0.37 or 0.34 mg equ/kg
after pre- or post-emefgent application. These levels were slightly higher (approx. 6%) than the initial

labelling. The glucoside conjugation

levels, probably d desiccation during freezer storage.

"' Gould, T. I., Lemke, V. J. (1995). An analytical method for the determination of FOE 5043 residues in plant
matrices, report 106406 of Bayer Corp., Stilwell, KS, USA, Comp. No. M-041601-01-1; now replaced by the
current version (2013) without derivatization and direct HPLC-MS/MS determination of the common moiety,
Comp. No. M-448503-01-1.
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Following oxidation, hydrolysis and steam distillation of the residues in tubers from post-emergent
application the distillate contained a radioactivity level of 0.28 mg equ/kg. 0.26 mg equ/kg partitioned
into dichloromethane and 0.24 mg equ/kg was quantified as the derivatized analytical target N-4-
fluorophenyl-N-isopropyl-trifluoroacetamide. Compared to the total extractabjlity with methanol
determined in the metabolism experiment (0.25 mg equ/kg, Table 6.2.1- 3) Q@ﬁgureo represented an
extraction efficiency of 96%. Q\ @ é 2
SN
The distillate from tubers grown in pre-emergent treated soil Q,ntainQSl %@équ/lﬁg,%nd @§8 mg
equ/kg partitioned into dichloromethane. 0.26 mg equ/kg w@s quantified a@he de&@tize&ﬁé}\falytical
target N—4—ﬂuorophenyl—N—isopropyl—triﬂuoroacetarnide.&bm}ga@l togihf: total Xtra%bility with
methanol determined in the metabolism experiment @23 mg\equ/k@? Tab §.2.1—@) thi %éure
represented an extraction efficiency of 113%. Q) ©@ @ @ @© @
& °\ . % & @ @

Therefore, it is concluded that the extraction egciency@ the Fytic%metho@om &to tubers is
excellent when compared with the amoun all qdentified) residae con&onents@ected in this

metabolism study. N %, @
N\ é @f@ @Q \% @@
Storage stability of flufenacet residuesg@potat@tubers WY Q&

S
The initial extraction of the tubers @wljlowi{g)bot%%)l an@iar@atmgrﬁg%as performed within 6
days after sample collection. Re-€xtractign-was ﬁ%fforme(@on fr&Qn sa@es 169 days after harvest.
The major metabolites in both trials . KOE cine F@CS) ai@ FOEssulfanyl lactic acid glucoside
(FAMSL-Glu), were found e stpoi%&sorag"e% Iso, 47 mip@netabolites in tubers following
foliar treatment were st upo, %tora@ Ther&fore, the%tabﬂ!kﬁ? of flufenacet residues in potato
tubers was shown for a.storage [@ﬁod oprox.@moat a[xg%x. -20°C.
O 6@
Conclusion @© Q° %@ > &Q N
e & &S
2 N
The metabolisth of orophenyl- “C]flufenac as investigated in potatoes following pre-
emergent scéﬁtreaﬁ@nt at £se ra@of %.3@1b. aifaere (2.58 kg as/ha) and following post-emergent
foliar treatment Q\ rate-of 2.69 @b. ai/ac@} (3.0fkg as/ha). At harvest, mature tubers contained total
radioactive re%dues (@) a{éﬁeve 0.35 nig equ/kg (soil treatment) or 0.32 mg equ/kg (foliar
treatment).b\ @éj é & O\@
A to?@ 16 m%%abol@s were %petect%\fm the tubers grown after soil treatment and a total of 13
meta 1tes e t@s gr@a afte@bliar treatment. Two major metabolites were identified in both
trials. Mostpromigent wasEOE c@eine (FACS, M23) amounting to 44% of TRR after soil treatment
and to 52% of TRR afte@%ﬁiar treatment. The second major metabolite was identified as FOE sulfanyl
lactic acid glucoside (FAMSL-Glu, M41) amounting to 19% of TRR after soil treatment and to 17%
of TRR after foliaratment. Two minor metabolites were detected in the tubers after foliar treatment,
i.e. FOE thioglycolate sulfoxide (FAMSOC, M4) amounting to 7% of TRR and FOE sulfonic acid
(FASO3H, M2) amounting to 4% of TRR. The parent substance flufenacet was not observed in the
tubers of any treatment.
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From the pattern of metabolites observed the initial step of flufenacet metabolism in potato tubers is
assumed to be a glutathionate conjugation of the acetamide moiety of the molecule. The transient
glutathionate degraded to FOE cysteine being the main residue component in potatoes. Subsequent
metabolic steps are hydrolysis and oxidation of FOE cysteine followed by conjugation with glucose
forming minor metabolites. The same metabolic pathway was also observed ingspybean?, corn®* and
wheat>. All of these metabolism studies were conducted with [ﬂuoropheQ@UL—14C]ﬂufenacet. A
metabolism study with [thiadiazole-5-'*C] labeled flufenacet completedgae me@l%(;lic éﬁwa@n
potato®. The proposed metabolic pathway of flufenacet in potato tubers ig@@mwn mFigu%ﬁll& @
S

The extraction of flufenacet residues according to the @%du nalym\\lb metzl%gQ Via\g&idative
hydrolysis and determination of the common mme@ﬁ‘% ﬂt@fop %&I—N sopropy-amine” w.

as

complete when compared to the total amount of 1den@ﬁed \ue c@apon@ in w” met@@hsm
study. &© @ % @

o\ s &

) S @ &

Table 6.2.1- 2: Extractability of radioactiv§1dues$m n@?ﬁre &@to tul@% tr d with

[fluorophenyl-UL-"C]flufe Q @ >
@Q % @

g

O S @ Q @
Treatment type Soil t}@ﬁment pre-etaergent?| Foliar treq@ent, post-emergent
Application rate [kg as/ha] ©\<, @ 58 . O W Y @ 3.01
Days after treatment © - T109%, ) NS 67
TRR [mg equ/kg] & A 035 Mo Y 0.32
NS & &
Extraction with [%OF TRRTY | [my equ/kg] {%0f TRR] [mg equ/kg]
Methanol, room temperatuf” | <~ 79, 0.28, S 76 0.24
Methanol, refluxing &7 | SR &7 A& 62 B 8 0.03
IN HCI, room temperafure 10 .04 N 12 0.04
- Partition into chloroform ax1 A Aa=0.08y - -
- Partition into wafer  &° 10 & L0 0.08° - -
Non extractabl@gﬁolids)@) @,%07 ’ 4$ a4 0.01 4 0.01
N Q @
Total @Q NS IESH 0.035 | 100 | 0.32
S DN
&& é\g Q@ N S
& &€ s 0
Q Q" s
% @) @ ©) v
i @ 9 N ©\
2 -, h&?and ,i@% (1989): The metabolism of FOE 5043 in soybeans, Bayer AG, Div. Report

No. MR105187, Noc1-002278201-1

S . 2. (159%): The metabofi§i of [fluorophenyl-UL-"CIFOE 5043 in corn, Bayer AG, Div. Report No.
MR105027, Comp. N -002270-01-1

‘IR M. E antf_, L. L. (1998): The metabolism of [fluorophenyl-UL-'*C]FOE 5043 in corn after
postemergent foliar application, Bayer AG, Div. Report No. 108497, Comp. No. M-005755-01

S M. E. and . L. L. (1997): The metabolism of [fluorophenyl-UL-'*C]FOE 5043 in wheat after
postemergent foliar spray application, Bayer AG Div Report 107399, Comp. No. M-002275-01-1

6 -, R. (2012): Metabolism of [thiadiazole-5-'*C]flufenacet in potatoes, report EnSa-12-0537 of Bayer
CropScience, Comp. No. M-441506-02-1
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Table 6.2.1- 3: Composition of residues in mature potato tubers treated with [fluorophenyl-UL-
14C]flufenacet (sum of the respective components in all extraction fractions)

Treatment type Soil treatment, pre-emergent | Foliar treatment, post-emergent
Application rate [kg as/ha] 2.58 ¢y 3.01
Days after treatment 109 @ 67
TRR [mg equ/kg] 0.35 o 032 &
v 9 S
Metabolites [% of TRR] [mg equ/kg] (%@ RR}’ g&*\ng equdkg]
P1, FOE sulfanyl lactic acid 19 0.07° SR VA
glucoside (FAMSL-Glu, M41) @ & & © %
P2, FOE cysteine (FACS, M23) 44 gre @ % ‘O M.17
P3 — P16, unknown <1-6 <002 - O] & -1°
A
P17, FOE sulfonic acid - S og §U 201
(FASO3H, M2) X > ¢ S @
P19, FOE thioglycolate S - ¢ o7 @ | & 002
sulfoxide (FAMSOC, M4) N @© @ | = S
P18, P20 — P27, unknown s P BN <l ¥ <0.01-0.01
S © @ N O
Total identified | @@ & 1 N23.Y o 80@ 7] 0.25
> 2
© °\© %@ § @ o ©
R N < O A
2 W &N
DS RN B
¥y © L N .9 . ©
& K v O @ N
S o &
© L VR 6@
P N SRS
& S8
.9 N % N Q @
SR & &
A @Q S ¥ o =
o\ \
L @ O A
& S)
RN &
> S)
o § é (ORI
D O e Y @
TE S8
S < O
S
d @
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Figure 6.2.1- 1: Proposed metabolic pathway of flufenacet in potato tubers after soil and foliar
application
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Report: KCA 6.2.1/05, NN N 1997: M-002275-01
also filed KCA 4.1.2
Title: The Metabolism of [Fluorophenyl-UL-"*C]FOE 5043 in Wheat After Postemergent
Foliar Application
Document No: M-002275-01-1 @@
Report No: 107399, dated 1997-11-04 WS o
Guidelines: US-EPA OPPTS 860.1300, Nature of Residues - Plapl? .7~ @
GLP yes . &@ @ &% N)
< N ©
2 SRR VN
G
Executive Summary @ %\ ] > Q 2.
N OISO
O, @ ©

The metabolism of [fluorophenyl-UL-'*C]flufenaget-was i@estiga‘t&l in spring at follgWwing post-
emergent foliar application to young shoots (4-tiller grm@i S‘@?}t a use rate of.46 Ib%i/acre (0.52

kg as/ha). Agricultural commodities of whe@t wer: llected as 1@ ature forageJynmature hay,

mature straw and grain. All commodity s S Wire 0 nized under Jgdid nitr@en and aliquots
were radioassayed by combustion an&k;quid @intillation cngo(BSC). total radioactive

residues (TRR) amounted to 1.93; .OAQg,nd 0.6%mg equ kgO ﬁ@orag ay, straw and grain.
Extraction with methanol at ambientctg mp@ra@re a&(f@nder@wg E@aled extractability of the
radioactive residues accounting @r 92, 86 ind 80%Cef T or Qﬁ&ge, hay, straw and grain.
Following further acid and alk#line hydiplysis ©f the re&idues n@l—ext actable from plant matrix were
negligible (< 3 — 4% of TRR). The@raot& esidug werecsepara e by reversed phase HPLC and
identified by LC-MS/MS co-%ﬁion \@1 auth&ntic refetence s@dards.
e Y © @ XN

The metabolism of nacet i%whe%was eﬁ;nsive.@ hile.i® parent substance was observed in any
of the plant commagjties 2 sneta @{es det% in forage and straw, and 9 metabolites in hay
and grain, resp%tively. @OE late EOXN7M1) ealed to be a major metabolite in all
commodities, rove@% be predomin@nt in wheat grai¥amounting to 65% of TRR (corresponding to
0.40 mg e%&g). T me olite@q grai@ppear&d at a very low level (< 2% of TRR). In forage,
hay and straw tw&ther@ajor n@abolit@\wereg@enﬁﬁed as FOE sulfinyl lactic acid I (FAMSOL 1,
M33) and FOEzsulfany{{actic Seid gl ide (FQ\/ISL-Glu, M41). In straw, a further metabolite FOE
sulfonic ac% ES ,glé) amo@@ﬁf{to of TRR.
The mat etab@i©te pr@ent in a@com@dities, i.e. FOE oxalate, most likely arose from oxidation of

pritt@ry alcahol h@&rolys@product. All other metabolites were formed by hydrolysis,
oxidation @ conjugationQoef a primary transient metabolite formed by initial conjugation with

transt

glutathione. Fro e pa@tn of metabolites observed in this study with [fluorophenyl-UL-'*C] labeled
flufenacet a mgtaboli pathwa@of flufenacet in wheat is proposed in Figure 6.2.1- 2. The parent
substance was not ghServed in any commodity of forage, hay, straw and grain. All major metabolites
in these commodities contained the common moiety fluorophenyl-N-isopropyl amine.

Comparative extraction of the residues using methanol (this metabolism study) and determination of
the residues using the residue analytical method (oxidative acid hydrolysis and quantification of the
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hereby formed N-fluorophenyl-N-isopropyl amine) showed a good agreement of amount of residue
compounds containing the common moiety.

Material and Methods

9
Test Material %@
@%\ AN 2
Structural formula o
H,C.__CH, - &@ \@’ &% S
Y Y N Q" .

N
N /@ . AN
0/% 3 N N
F/©/ W/\ @@ S Qi% \@ 9 v

& gg\? v *@xote@sﬁ@% 1C é%jel

. 2 _ 9 &
Chemical name N-(4-Fluorophenyl)&risopropyl- 24\5§}1ﬂuor§nethé@[l,3, ihiadiazol-
2-yloxy)- acetaml?dq\eﬁ (IUPAQ); = N @

@ O Q @ &
Acetamide, N- @ﬂuoreny @QQ -(1- m%hyle 1) 2- @@
[[5- (mﬂuor@ethyg& 3. 4-tHiadiazof -yl ox AL (9% CAS)

Common name Flufenacet=\ & @ o

CAS RN 1424594583 & Y @}\
Empirical formula CuHEIN:OSY w2 © O ©
Company code FOE. 5043 * S © 9 A
Molar mass (non-labelled) | 363.34 g/l < & Q" .

Label [ fluorophenyl-U2*C]Ffufenacet 2
Specific radioactivity \217 9 mC1/mmol (0.132 mCi/mg, 4.878MBg/mg)
Radiochemical purity adi LC) S

N after formulation wmh;%ight&iegradation to FOE alcohol
S (F EAEC, M3 %enuﬁ@by HPLC-MS)

S %@@ §

Test Plants & . e'
o\ \ @
SO ™
Test plant & prmﬁ“ﬁeat (@tlcu@lgare)
Origin X F armers Unidn Cogperative, Spring Hill, Kansas, USA

Growth stage gt&g& & 4@&& graw wih stag®) 46 days after seed planting
application & @

Harvested cdmmodjties F orag@@ﬁay, s@\v grain
Y

Q Q) O \
n&%f @ i 3
Planti wheaferaingpreparation and?@pphcatlon of the test mixture
Loam@il 2% sa@ 32. @sﬂt @O% clay, 2.51% organic matter, pH 6.4) was filled in a trough
with a surfage ar %of 18.48% (1. 78 2) and a depth of 14 inches (35 cm). Wheat seeds were placed in
furrows on the

surﬂ@e approx. 6 inches (15 cm) apart, at approx. 1-cm intervals. The furrows
were finally covered &ith a 0.5 cm soil layer. The wheat was grown outdoors in spring and summer
1995 at the Bayer E§earch Park in Stilwell, Kansas, USA.

The radiolabelled test substance was mixed 60WP blank formulation and water resulting in the
spraying mixture. This spraying mixture was evenly sprayed across the surface of the trough with the
wheat plants in the 4-tillering stage (46 days after sowing) using a plastic pump sprayer. The actual
application rate corresponded to 0.461 1b. ai/acre (0.52 kg as/ha).
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Harvest, processing and extraction
The wheat plants were harvested at the following growth stages:
Forage: at BBCH 26, 6-tillering growth stage, 64 days after sowing
Hay: at BBCH 85, soft dough growth stage %@
Straw and grain: at full maturity, 105 and 112 days after sowing Q\ @ é %

v
: o @@ (0 N
Plants were cut off at the soil surface level. They were cut 11801 -1nc]@ eces-and homog nizedunder
liquid nitrogen using a high-speed tissue mixer. The 1iqui@nitr0@ was_a we@kﬁ evaporate in a
freezer a < -10°C. Aliquots of the resulting tissue powde@’ere ralioass %} an@ ren@ﬂder stored
o\ & o

in the freezer for later analysis. @ N N N
g y & T8 O 8
O ¢ @ @ ©
In case of grain and straw sampling, ripe heads w@ first Cut froom%e stalks usin@cisso@ hen, the
remaining plant (straw) was cut above the sojl. The at h we bbedSeross No. 10 soil

sieve to remove the seeds. The sifted and uinno (usingy a géntle nitrogen s ) grain was
pulverized in a Warring blender. The strawgv% cu&into v;f,,j and:homogegjzed under liquid nitrogen
as done with forage and hay. %& O @ @Q W @@
N
NI NS
Homogenized forage was extracted @ith m&t@mol@f% at e@%ienﬁ@snpeora@e followed by refluxing
with methanol. Aliquots of the mgthan xtractSwere e@pora&e to é@ess, re-dissolved in 0.1%
acetic acid and analyzed by radio-HPLE) acction &aas radl‘@ssay@)
SHRESIRAN
% @ & \ Q @ < @
Homogenized hay was @acte ith @hano&water (3%, lx@nd pure methanol (3x) at room
temperature followed Ky refl @g Witymethagl. Tmetl@ol extracts were concentrated, and
analyzed by radio-Hé@C The remag solg& Werpen successively in 1 N hydrochloric acid
and in 2 N aque(@ sod@ﬁ‘ hyd%xide, th aglambienf temperature. The aqueous phases were
neutralized and @rtitio,nc@ aga@' chloggform. remaining solids were refluxed successively with
° . . Q D - . .
6 N aqueo&@ydrogionc g&md anb@ N&queoudlum hydroxide. All fractions/phases were
radioassayéd: Q Q S NN
° A
Lo @ O N

Homogenized%traw @ gra@ere acted@eparately with methanol/water (4/1, 1x) following
steeping atom te@era re for haffan h§ Extraction was continued with pure methanol (2x) at

nperat@yé andQunder @eflux,"swith hydrochloric acid and sodium hydroxide at room
temperatlive and under geflux as %%ne hay. The aqueous phases were neutralized and partitioned
agains{ chl rm. @eer@%id/b@ hydrolysis at room temperature and under reflux an additional
extractionstep wi meth@\ﬁg@f/wa@@/ 1) under ultrasonication was inserted. All fractions/phases were

radioassayed. @)
d >

Extraction efﬁcien@ the residue analytical method?

ambient te

7Gould, T.J., Lemke, V. J. (1995). An analytical method for the determination of FOE 5043 residues in plant
matrices, report 106406 of Bayer Corp., Stilwell, KS, USA, Comp. No. M-041601-01-1; now replaced by the
current version (2013) without derivatization and direct HPLC-MS/MS determination of the common moiety,
Comp. No. M-448503-01-1.
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Samples of grain and straw were processed and analyzed according to the analytical residue method
for flufenacet in plants; this is a common moiety method with analysis for split-off “N-fluorophenyl-
N-isopropyl amine”.

The sample was hydrolyzed and oxidized with sulfuric acid and potassium peymanganate. Surplus
permanganate was reduced by added sodium bisulfite. The hydrolysis was -’ pletecl by addition of
concentrated sulfuric acid and refluxing for 24 hours. The resulting mixt@ was @led (@gwn, m@e
strongly basic with sodium hydroxide and the formed N—ﬂuorophenyl—l\é@@opro aming distilgl&@)ff
together with water (steam distillation). This amine was §rjﬁed @/ partitioning it meglrylene
chloride, derivatized with trifluoroacetic anhydride in pyay ine.QT he ﬁ{%& reagtl mgt\\dre was
radioassyed and analyzed by HPLC. é}” s @) Qi% \@ @‘}
o o> S &
Radioassaying and analysis & @ © >
@ @ @ €

Radioassaying (measurement of the radioactivih@wa O&)nduct% by 1i§ﬁlid s@tillati@ counting
(LSC). Quenching was automatically compengated usiag an rnal §tandard:Soli ples were
firstly combusted and the formed “CO, a@bed Q an alRaline @Qintﬂl%on liqufd) The limit of
quantification (LOQ) was set to twice the bac gro&nd radi%ivitygor radiggssaying of solid samples.
Given the aliquot amount of combustionsand the(pecifi Gadio ity séd in tstudy the LOQ for
radioassaying was 0.00077 mg pare@quiv@nts/%(%.%&] mgﬁl/kg) liquid samples and
0.0011 mg equ/kg for solid samples© w;\ O\% @@ § O\@
Radio-HPLC was conducted ora RP RP @.\ colum@(ZSO 7@0 m, \5 pum particle size) operated
with a gradient mixture of r andinethatol (both\(;onta}ir@g 0.1 b acetic acid). The HPLC system
was equipped with a radig@onitogwith a@ss sc@tillator.%’he li@rity of the radiomonitor response
was examined by injeﬁzf Ftious ounts@f ractivi y\The limit of detection was derived
from detector-resporé%urve and the &peciﬁg&ldioa@ty o@% test substance. It amounted to 0.0093
ug of the test subst@e. Q° % & N

e & &S

o © N @ Q Q

Radio-TLC e st hydrolysis ion.was condiéted on TLC plates (5 x 20 cm) coated with
Silicagel 6&3254. Tag plate©were @elope@%vith tetrahydrofuran/methanol (9/1). Radioactive zones

were detected us@} a rad@—TLC@@anner@\ é
N

v
LC-MS/M nalysg@wer perfor wit@combination of a mass spectrometer connected to a
HPLC system. Thy' MS @stem@@s o{ﬁ&mted in both the positive and negative ion electrospray
ionizat' ESI) mode. &
TE GO
. . O\
Findings = % § S

S
Total radioactive residues and t@jir extractability in wheat commodities

The total radloact residues (TRR) amounted to 1.93 mg equ/kg in wheat forage 18 days post

treatment, to 3.50 mg equ/kg in wheat hay 33 days post treatment, to 2.04 mg equ/kg in wheat straw
66 days post treatment and to 0.62 mg equ/kg in grain 59 - 66 days post treatment.
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The extractable portions of TRR using the different techniques are shown in Table 6.2.1- 4 for wheat
forage and hay and in Table 6.2.1- 5 for wheat straw and grain. Most the residues could already be
released by conventional extraction with methanol at ambient temperature accounting for 64 (grain) -
92% (forage) of TRR. Refluxing with methanol released additional 4 - 16% of TRR resulting in a total
of 80 (grain) — 96% (forage) of TRR. Sonication with methanol/water released agzadditional portion of
8% of TRR from wheat grain. Since most of the residues had already been r@eased by the previous
extraction steps succeeding acid and basic hydrolysis were not efficiént. T Npoorti@% of ney-
extractable residues finally was negligible amounting to 4% of T for (no acid or Hasic
hydrolysis of the matrix performed), to <1% of TRR in hay, tl% of IRR inestraw a%kt 2%@&%1" RR

in grain samples. @ N % N
& S O @ &

Residues in wheat commodities originating from foliar e@blica&o} of 14&[&6&'{ & & ’
The composition of the radioactive residues in whéat fornd ligy foll@@}lg fayar tr@ent of

S

te 6.24,1%. The%espe@e corgposition of

[fluoro-phenyl-UL-14C]flufenacet are summarize@‘n T{)
. . . . N .
residues in wheat straw and grain is shown in {;ﬁlble 7. ‘g%gtal 0&12 me@hte& re detected

he m@gaboliteg wer identiﬁ@e@] y comparison

6.
in forage and straw and 9 metabolites in hay 2§ grai@§
of their HPLC retention to those of authefitic {eferen@)Qtand@ds and@yby individual collection
following HPLC separation and identiﬁ@mn by @LC@@. @Q o\% @@
SIS N L9

The ch i Smethatiol exteads of @rage iRy andCst imi

e chromatographic profiles of th@meth@ extracts of ptage fay apd@traw were very similar.
Common major metabolites weredglentifjeehas FOB oxalat@Ml Q — 36%0\0f TRR) and FOE sulfinyl
lactic acid I, M33 (20 — 26% “Of TRRYVAt tearlier@rowth@ages rage and hay two additional
metabolites were observed elevafityamouats, i.e.’KQ sylf@lyl lcac@ acid glucoside, M41 (8 — 21%
of TRR) and FOE sulfinyd}actic @tid gl@side, M37 (6 §10%&? TRR), whereas at maturity FOE
sulfonic acid, M2 (150@§ Tl&l@was f%nd in@raw.&ler @abolites appeared at a minor extent
(<10% of TRR). ©© @ ég Q® @6@

° S
The grain extfa@‘@compn@% m@ ofﬁglf@mpong (65% of TRR corresponding to 0.40 mg
equ/kg) whi@@ras i tiﬁegxas FO]@%&alaQ MI. %g%r metabolites were quantified as very minor
(£2%of TRR). <~ © & @ %
O o @ N

The parent supStance @ no@erv any Qmmodity of forage, hay, straw and grain. All major
metabolitesidq thes @@)mng&dities ainegsthe common moiety “fluorophenyl-N-isopropyl amine”.
The propose me@ lic p@way@ ufggaget in wheat is shown in Figure 6.2.1- 2.

@ o
Extraﬁn Qﬁ@lenc@ the r@%due a@v‘[ical method

The extraction efficiency SEthe @lytical method (accountability of residue method) was examined
using grain an wih incurred residues from the current wheat metabolism study. TRR levels of

grain and straw®sampies used for this test amounted to 0.55 and 1.96 mg equ/kg. These levels were
slightly lower thae initial levels, probably due to hydration of the dried grain and straw during
freezer storage.

Following oxidation, hydrolysis and steam distillation of formed common moiety N-fluorophenyl-N-
isopropyl amine from wheat grain the distillate contained 97% of TRR in the original grain sample.
84% of TRR partitioned into the organic phase after addition of sodium hydroxide. Subsequent
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derivatisation revealed the analytical target N-4-fluorophenyl-N-isopropyl-trifluoroacetamide
representing 81% of TRR in the original grain sample. Compared to the total extractability with
methanol determined in the metabolism experiment (80% of TRR extractable at room temperature and
under reflux conditions, with 66% of TRR identified as metabolites containing the common moiety,
Table 6.2.1- 5) this figure represented a complete extraction of those residue coggponents that contain
the respective N-fluorophenyl-N-isopropyl amine moiety. &, .
5@ &
Applying the same method to a straw sample resulted in 86% of TRR @sthe tillat with 768 of
TRR in the organic phase prior to derivatisation. The derivati@d saml&e@contagld 70% o TR&in the
original straw sample, which was identified as N-4-ﬂu@)phel@-N-is%%pyl@@uor@{&tamide.
Compared to the total extractability with methanol deten@led in the m@tzsbolis&@peri t (86% of
TRR extractable at room temperature and under reﬂu@cond&@}ns, With 74‘§f Tden d as
metabolites containing the common moiety, Table & 1- 5@@& figyre repm nte so a/gpmplete
extraction of those residue components that conta@the {%ective\%—ﬂuorc%heny@l-isop@@%i amine
v 9 &8 S S @

S & & LTS

R > @

Storage stability of residues in the freezer & @@Q %
Initial extraction of all commodities wa%ade ofs® montfChfter @ﬁupla C%Hecti%@All extractions and

moiety.

- N\ .
ed ithin 6 mon‘gyof saiple cglisction. Therefore, no

additional storage stability data @re requ ed accordingyto &@D _Gdideline 501 (2007) on
“Metabolism in Crops” to supportthis st@, S © g \\
S d S Ve

Conclusion é\a ® @ ‘\% 9 N

quantitative measurements were co

ot e el

The metabolism of [fl phe&@ L-l‘%ﬂufen@et wnves@ated in spring wheat following post-
emergent foliar app]éa%ion to youn hoots&-tille owt ge) at an use rate of 0.46 lb. ai/acre
(0.52 kg as/ha). T@ foll@‘i\ng c%p corggnoditi er@llected and analysed: immature forage,
immature hayz ngafure stl@v an@ain. § tot§dioactlve residues (TRR) amounted to 1.93; 3.50;
2.04 and O.%\mg egm/ g é&forage@@%ay, {[raw rain. Extraction with methanol at ambient
temperature&nd undgr reﬂ@revea@l a l}ig@’extra@mbility of the radioactive residues accounting for
92, 94, 86 and SQ% of TRR for @rage, @/, stréw and grain. Following additional acid and alkaline
hydrolysis of E%éaplant@trixt@gnon— StractableTesidues were negligible (< 3 — 4% of TRR).

The metabc@sm @fem@t was(@xtensiwe in wheat. While no parent substance was observed in any
of the t con@oditi@ 12 met%%olit@&%vere detected in forage and straw, and 9 metabolites in hay
and gfain, ecti@. F@ 0xal® (FOEOX, M1) revealed to be a major metabolite in all
commoditigs. It proved to E@pred@iﬁnant in wheat grain amounting to 65% of TRR (corresponding to
0.40 mg equ/k@ther @etabalites in grain appeared at a very low level (< 2% of TRR). In forage,
hay and straw two otlier major metabolites were identified as FOE sulfinyl lactic acid I (FAMSOL 1,
M33) and FOE sulfapyl lactic acid glucoside (FAMSL-Glu, M41). In straw, a further metabolite FOE
sulfonic acid (FOESO3H, M2) amounted to 15% of TRR.

The main metabolite present in all commodities, i.e. FOE oxalate, most likely arose from oxidation of
transient primary alcohol hydrolysis product. All other metabolites were formed by hydrolysis,
oxidation and conjugation of a primary transient metabolite formed by initial conjugation with
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glutathione. A similar metabolic pathway of flufenacet was also found in soybeans, corn and cotton®.
All of these metabolism studies were conducted with [fluorophenyl-UL-'*C]flufenacet. From the
pattern of detected metabolites a metabolic pathway of flufenacet in wheat is proposed in Figure 6.2.1-
2. A metabolism study with [thiadiazole-5-'“C] labelled flufenacet completed the metabolic pathway
in wheat’ (see below). )
@

Comparative extraction of the residues using methanol (this metabolism s y) a eter atio f
the residues using the residue analytical method (oxidative acid hydro @ ant catlon o@the
hereby formed N-fluorophenyl-N-isopropyl amine) showed ‘good agréeme f an{(\; t 0f®51due

compounds containing the common moiety. \\ o\
"\9 @ N @ %,
SN S NS <) o
@« v N LA
N OISO
O ¢ @w @ O &@
& °\ % &
Q N N @ @
“ O & N &@
T & LTS
5 NS > @
S A
% & @ N <)
SIS W QS
O° o & L 5N @
O T O XN L0
%, N @) Q AN
L9 O &N
NSNS ? R »
é% O U S ) &

8 -, M. E. and -, L. L. (1995): The metabolism of FOE 5043 in cotton, Bayer AG Div. Report No.
106666, Comp. No. M-002277-01-1

o -, R. and -, D. (2013): Metabolism of [thiadiazole-5-14C]flufenacet in wheat, unpublished
report EnSa-12-0536 of Bayer CropScience AG, Comp. No. M-444475-01-1
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Table 6.2.1- 4: Extractability of radioactive residues from wheat forage and hay following foliar
treatment with [fluorophenyl-UL-"*C]flufenacet at a use rate of 0.52 kg as/ha

Agricultural commodity Wheat forage Wheat hay
Days after treatment 18 ¢y 33
TRR [mg equ/kg] 1.93 @ 3.50
) ° &
Extraction with [% of TRR] [mg equ/kg] [% Q\Q\RRL @Y [m@qu/kgi@
Methanol, room temperature 92 1.78 88 o 3.01%,
Methanol, refluxing 4 0.08 x° &6 L7 02y
IN HCI, room temperature @ S o ~
- Partition into chloroform - oY RS W %0.01
- Partition into water - @ S a2 S &70.02°
2 N NaOH, room temperature A > O O 5
- Partition into chloroform - & e N <001
- Partition into water - R ° <1 S &20.01
Methanol/water sonication - 2y N oOxl @y & 0.01
6 N HCI, reflux - A Q- @ | N <y A <0.01
6 N NaOH, reflux RNAR N M 7 <0.01
Non-extractable (solids) NS O <0.01
Q' & N 7 & &
Total* | 90 © ] 91948 [ A 1009 | 3.37
* slight differences from TRR determlnat;gﬂ%meas{%d by @\\r)ﬁbus@ due¢g Tounding of subfractions
) Q) S A
S D A % K S
Y (9O %
Yy O U N L9 . &
SSENFS N S
& O <
e Y © @ XN
S o &
& s S &
OIS %@ > %Q N
& O § > Y
NS v\g\ Q) | @
S & & o <
O\ \
2o @ (NN
PN SO S
. © @@ L §f
S o
§ é Q" s
D O e Y @
© SN
¢ & @ .o
N
© L0
N (o
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Table 6.2.1- 5: Extractability of radioactive residues from wheat straw and grain following foliar
treatment with [fluorophenyl-UL-"*C]flufenacet at a use rate of 0.52 kg as/ha

Agricultural commodity Wheat straw Wheat grain
Days after treatment 66 e>9 - 66
TRR [mg equ/kg] 2.04 @ 0.62
) ° &
Extraction with [% of TRR] [mg equ/kg] [% Q\Q\RRL @Y [m@qu/kgi@
Methanol, room temperature 76 1.51 a6d oY 0.36%,,
Methanol, refluxing 10 0.20 X0 & 16°y L7 0,09
IN HCI, room temperature @ S o ~
- Partition into chloroform <1 <01 RS W %0.01
- Partition into water 3 @6 S 3 | 7002 °
2 N NaOH, room temperature A > O O 5
- Partition into chloroform 1 & 0.02VY N <01
- Partition into water 4 008 3 S &9.02
Methanol/water sonication 2 2y $.;04 @}ﬂ\ﬁ S8 @y & 0.04
6 N HCI, reflux AN Q @ SN N oD
- Partition into chloroform <l | <0QIR Yol 7 <0.01
- Partition into water <\ D <1 ¢ N Y <0.01
6 N NaOH, reflux ) A 001« 7 o<l & <0.01
Non-extractable (solids) BN © 0068 | 2,9 0.01
N
Total* | © 100 197 & 00 | 0.54
* slight differences from TRR dé\tenn@ﬁon @sure@k@? combustion @ to rounding of subfractions
SERRS I RN 9 &
A N C P
R &S e
RN & &
© N O
P N SRS
§ & $ S
0\@ ‘27;9\ @Q Q @
N & & &
> O
&& é\g Q@ N S
. 9 @)@ R §
N
o § é O "\@
D Y e Y &
e g e
R
§ O
(o
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Table 6.2.1- 6: Composition of residues in wheat forage and hay treated with [fluorophenyl-UL-
14C]flufenacet at a use rate of 0.52 kg as/ha

Agricultural commodity Wheat forage Wheat hay
Days after treatment 18 ¢ 33
TRR [mg equ/kg] 1.93 @~ 3.50
Y IS
: &
Metabolites extracted with [% of TRR] | [mg equ/kg] &@of TRR] [n@equ/]@
MeOH at RT and MeOH refluxing > @i\?’ 2
Unknown 1 <1 %002 o, s
FOE oxalate (FOEOX, M1) 19 @D37 & | - 36 -1.26
Unknown 2 - A O L& <L | 2004
FOE sulfinyl lactic acid glucoside I %) N A @‘J/ ?
(FAMSOL-Glu I, M37) 6 o gr o B
FOE sulfinyl lactic acid glucoside 11 & Y L 9 h
(FAMSOL-Glu II, M37) 6 Q| 0.2 | S5 o @§i8
FOE thioglycolate sulfoxide 9 Ny ) 7
00 D" S 0.14
(FAMSOC. M4) ©§® S LN V@%
FOE sulfinyl lactic acid I o
(FAMSOL L. M33) &\ 23 é @@\%.4@ %@ 20 g, 0.70
FOE sulfinyl lactic acid I 1 @ﬁ @ q 2
(FAMSOL II, M33) R S o &M N 0.14
Unknown 3 M3 | 9006y | P2 0.07
Unknown 4 9 ey 2 ~0.04 - -
FOE sulfanyl lactic acid glucoSide 2 X &
(FAMSLGlu,M41) e, ) = @%}% @C@ 8 0.28
Unknown 5 N & s <L, N<0.020 - -
Unknown 6 S o v < @ <0027 - -
RN S o
Total Q ol &89 o G4 89 3.12
Total identified © & 7 | &84 & 1,64 87 1.68
@) 50 N
0\@ 37;9\ % @Q Q @
N &
S IR
BN
2o @ (NN
S & 7o
© @ » &
O\ @ @
@ @ K <,
Q © O N
D © e Y
© SN
¢ & ¢ .©
% < S
S & -
' @
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Table 6.2.1- 7: Composition of residues in wheat straw and grain treated with [fluorophenyl-UL-
14C]flufenacet at a use rate of 0.52 kg as/ha

Agricultural commodity Wheat straw Wheat grain
Days after treatment 66 ¢y 99 - 66
TRR [mg equ/kg] 2.04 @ 0.62
) ° &
Metabolites extracted with [% of TRR] | [mg equ/kg] &@of TRR] [n@equ/]@
MeOH at RT and MeOH refluxing > @;\%’
Unknown 1 - N RS U <0or
FOE sulfonic acid (FASO3H, M2) 15 @31 & | o M- oS
FOE oxalate (FOEOX, M1) 14 2N 0.290 %65 W .40
Unknown 2 @ N 2y | &7 0.04,°
FOE sulfinyl lactic acid glucoside I N O SN
(FAMSOL-Glu I, M37) 2 91, ¥4 o &P d !
FOE sulfinyl lactic acid glucoside 11 S N S $ <G
(FAMSOL-Glu II, M37) 47 M kK 1S | @00
FOE thioglycolate sulfoxide @ & S)
(FAMSOC, M4) . §7 0 R J4 S @
Unknown 3 & 10 @ 0.0 |2, <1 @ <0.01
e @ 2
FOE sulfinyl lactic acid I @? 26 ) Q i
(FAMSOL I, M33) o o & ° @
FOE sulfinyl lactic acid I I TR © AN
(FAMSOL II, M33) s | 9N < 0.1§ Q |’y - -
Unknown 4 S JEN D06 A <1 <0.01
Unknown 5 A N~ &- OF <1 <0.01
FOE sulfanyl lactic acid osi S \
(FAMSL-Glu, M41) =~ v® <1(§ @ 04 ] ]
Unknown 6 A & <1 D <90 <1 <0.01
Unknown 7 Q ol &2 o 904 <1 <0.01
SIS N RN
Total I N 1.61 69 0.41
Total identified & q 74" &P 153 66 0.40
)
o O O R
BN
2o @ (NN
PN SO S
S @ &
o\ @ @
@ @ Q& <,
Q © O 5
D O e Y @
© SN
¢ & @ .o
% < S
S & -
' @
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Figure 6.2.1- 2: Proposed metabolic pathway of flufenacet in wheat following post-emergent foliar

application
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N /k CFs @
/©/ W/\O ° So -
F © %@N é @@)
Flufenacet ’Q% &% §9
%© Y
\—
B N
H3CYCH3 U ~COOH ©\ 2 -
NW(\S /\/&O \H /©§OOH<
— o) @%E c@ine, —
FOE-gluthionate, S FACS, 23
FOE GSH, M22 (transient) O\@
$ @
CH,
S 4 A Y
H3C CH3 °\ . ﬁw/\so H
‘20\0 3
1.2 S Q 0
/©/ 1) @ 0 : FOE sulfonic acid,
F N &© @k FASO3H, M2
FOE sulfanyl lactic&eid, @ &
FAMSL, M40 (trafisient) &‘\& “ 3 YCHS
©©> S @ @ N PN
S @ w/\ﬁ COOH
© O H3C CH e} le}
S @@? S
& @Q & N ﬁ/&ﬁ/ COCH FOE thioglycolate sulfoxide
N N FAMSOC, M4
& < @Q OH
%, QA S)
& @ % Fog&Hing lastic acid |, I,
SR FARISOL I, @sm Il, M33
Ot,cCeH, é& O HgCYCHS
% N QN S/\@ﬁCO@@%’ N COOH
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Title: The Metabolism of [Fluorophenyl-UL-'*C]JFOE 5043 in Corn After Postemergent
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Foliar Application
Document No: M-005755-01-1
Report No: 108497, dated 1998-09-23
Guidelines: US-EPA OPPTS 860.1300, Nature of Residues - Plants
GLP Yes; deviation: none @V‘J)
< N
O\ &

Executive Summary O @ Q) @@)

o F A &
The metabolism of [fluorophenyl-UL-'*C]flufenacet was i %sotigate%“in c&&ﬁmaizé’ollomg post-
emergent foliar application to young shoots (4 - 5 leaf grew sta@ at asi%se ra@f 131\2?% ai/acre
(1.46 kg as/ha). Agricultural commodities of corn We@@%ollgit@d as atur orage~(32 d@% post
treatment) and mature fodder and grain (129 days@@st tr@@m 11 co@nodi @saz%@ were
homogenized with dry ice and aliquots were rad@@assay& yo :qumbustion” an liquid s€mtillation
counting (LSC). The total radioactive residues (TRR) unte%’f@ 0.62; 1.91 a 11 @g equ/kg in
forage, fodder and grain. Extraction with met, 1 at amdbient tE@mperatfive releddéd a @ high portion
of radioactive residues from animal feedcc@moditl S, i.erage accoun@g for o of TRR and
fodder accounting for 82% of TRR. The @%}acta‘t@i’iy wi@%etha@f Wa&@@rer fr@m grain accounting
for 47% of TRR at room temperature apd additional 6%%y re u@ng. Slevant ions the residues in
grain could be released by acidic olysi€pT the @gatrix &% biragitatio/with 1N HCI at room
temperature and additional 14% with 6 N;i@l und&r&feﬂu)@ hese@gsiduésproved to be mainly polar.
The extracted residues were se&%‘[etﬁever&ed pha PLC@d ideIE”ﬁed by LC-MS/MS and co-
elution with authentic refere% stanb S. @ O\% & Q
SSENFS NN
Flucenacet was extensiv@ meta@ized@om. @*hile n@paremﬁstance was observed in any of the
plant commodities 7 bolitds were detected in foraé,@ 10 @bolites in fodder and 6 metabolites in
grain, respectivelyE oxalate @O M1) @aled be a major metabolite in animal feed
commodities forage and @de as @bsent indgrain. The main metabolite in grain was identified
as FOE sulﬁnggl%acti “acid glsid AMSOR-GluggM37) amounting to 23% of TRR (0.02 mg
equ/kg). Th;ié%eta was‘also in f@der (@of TRR), but minor in forage (<10% of TRR).
Exclusively in foragg, the conjute FO %malo%cysteine (FAMS-MalCys, M42) was observed at a
significant extq@*(%%@’r R lot @f other @¢tabolites were detected in grain, fodder and forage,
all of them go?@inin%@e conitron ty N@lorophenyl—N—isopropyl amine.
SRS Y
The forage and@©dder metabolffe, i.e. @E oxalate, most likely arose from oxidation of transient
prim@a col*@ hydris product. All"other metabolites were formed by hydrolysis, oxidation and
conjugation\@ a prilﬁry tent Q@abolite formed by initial conjugation with glutathione. From the
pattern of me@ites &erveﬁn this study with [fluorophenyl-UL-'*C] labelled flufenacet a
ufe

metabolic path of flufenacefin corn is proposed in Figure 6.2.1- 3.
Material and MetRbds
Test Material

i Structural formula
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H,C CH
N—N
* denotes the *C label
Chemical name N-(4-Fluorophenyl)-N-isopropyl-2-(5 trlﬂuorom\ﬁyl [1,3,4]thiadiazol-
2-yloxy)-acetamide (IUPAC); @ @ @ @(f@
Acetamide, N-(4- Fluorophenyl)—N (l—m @let §
[[5-(trifluoromethyl)-1,3,4- th1 70l-2- y oxyﬂv\\ Cl @S) Ry
Common name Flufenacet Y N
CAS RN 142459-58-3 @ . U e& M .
Empirical formula Ci4H13F4N30,S TR N A &
Company code FOE 5043 O . @ - ©
Molar mass (non-labelled) | 363.34 g/mol & N, N N 2
Label [fluorophenyl-UL-“CJFlufepacet «_ & N @
Specific radioactivity Originally: 47.9m€i/m (or@%ggmcl ) 4. 878 WBg/my),
Used in the study; 146006 dp (2.43 MB@lg, 0.066 mCi/mg)
Radiochemical purity 100% (radiq-BPLC)&, 9> N @
SR S -
Test Plants @Q § 2 é*’ \© @Q
@) o % @) r\@ s @)
Test plant Cori(Zea pigys) > Y
Variety Gieat L@ 533 & © Q
Origin «Bayer Redearch Farm at Fowe, @Lﬂmms @%QA
Growth stage at 4 — 54egaf st@ , 14 days after ‘Isiantln%
application {é@ O @ @
Harvested commoditie/s@ Immature forage fodder/@ grayjiat maturity

@ %
Planting of corn, pr@arau@and aﬁ%hcatm@of th&e% mp&re

Loam soil (49,2% sands 8%@? 18.6% clay@Slrgamc matter, pH 6.4) was filled into twelve
5-gal (appr 7@9 L astlc@ucke sQyith d&mages to a depth of 12 inches (approx. 30 cm).
Several corn seegs@ere séwn intdBach b@ket lé%'llowmg emergence the corn shoots were twice

thinned to ﬁnallygone p@ per hifeket. n@lants were first grown outdoors in summer 1994 on
a patio at the S%er Reggarch Rark in Welléansas, USA, and then matured in a greenhouse.
5\ SRS o

The rad1 labelle @St subStance é@olvq@l ethyl acetate was blended with the same amount of non-
labell e st substanc Q nd mlxed Wl@’ 60WP formulation blank. Following thorough mixing the
solve Was@e apordly d an@water @as added resulting in the spray mixture. This mixture was
sonicated and the transfe&l to @and held plastic pump sprayer. The young corn plants at the 4- to
S5-leaf stage wi Venly©pray@%gw1th the spray mixture 14 days after planting. The actual application
rate was 1.30 Ib. 31/3@046 kg as/ha).

v
Harvest and processing
Agricultural commodities of corn plants were harvested at the two following growth stages:
Forage: at BBCH 85-86, 82 days post treatment at the late dough/early dent stage
Fodder and grain: at BBCH 97, 129 days post treatment at maturity
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Immature plants were cut off few inches above the soil surface level. They were cut into 5-6-inch
pieces and pulverized in a food processor in presence of dry ice. The dry ice was allowed to sublime
off in a freezer (< -10°C).

In case of mature plants, the ears were first removed from the stalks and husks. Dry grains were
manually removed from each cob, processed in a food processor with ce and subsequently
pulverized more finally in a blender also with dry ice. The remaining husks and %kg; werevadde

the stalks (representing the fodder) and homogenized in a food processor@ﬂh dg?ce The dry icd@vas

allowed to sublime at < -10°C. Aliquots of all homogenized saqp fes were ra@ oassayedr The
R

remainder was stored under frozen condition until extraction@nd angalysis. \\ % N
&8 & F
Extraction of forage @ \:7\9\ @ N N N

Homogenized forage was extracted with methanol (@%ﬂ at a@’en‘[ t@lperat@@bllo@@d ;§§uxing

with methanol. Aliquots of the methanol extracts e egb@rate,d\ drynegs‘s re-@solve
0.1% acetic acid and analyzed by radio-HPLC, The solids re ing extrattion wéké suspended

%
IQ queo@® sodifamn hydroxide, Bogh at ambient
% and

successively in 1 N hydrochloric acid an
temperature. The aqueous phases were neutraliz Q@ﬁ{lon% againgpyChloroform. The filtered

solids were suspended in methanol/wat%&ﬁ/ 1) dnd sor&@ted f@ hOJ.ioS\\ﬁat rotemperature Each

aqueous

fraction was radioassayed. ©Q N N, Q @
Q 6 L A @
. SEERN O @© § o\@
Extraction of fodder & % &

Homogenized fodder was first s%epe ~u et -~ l/wat@(4/ 1) Ql the tracted with the same solvent
mixture followed by two e tlons@flth p&gmeth@@ol Th@@ombf@@
analyzed by radio-HPLC 1n1n®hd was refluxed Wltgk%methanol and the organic extract
concentrated and analy by r&@b PL% O @@ &\

¥
The remaining sol@ Wer@ﬁspem%@% su ss1 ed with 1 N hydrochloric acid and 2 N
sodium hydroxu@ follqw@ by catl é%o
solids were @uxed ‘Xﬁuccekvely 6 aqueo%@ﬁydrochlorlc acid and 6 N aqueous sodium
hydroxide. %ﬂ frac@m/ph@s wer@adloas@yed

N
%@@K
M@%@@%@&

Homogeni grain_powder was fir epe@ methanol/water (4/1) and the extracted with the same
X &é@ wedDy twdextraétions with pure methanol as conducted with fodder. The
combi extrac@was egneentrated andganalyzed by radio-HPLC. The remaining solid was refluxed
with etha@nd t rgan@%extra@ncentrated and analyzed by radio-HPLC.
@
The remaimn$l ] w@e extracted successively with hexane (1x) and acetonitrile (2x). Then, the
solids were reffux

extract was concentrated and

l/water (3/1) as mentioned above. The remaining

solvent mixture

ed ith methanol and hydrolyzed with 1 N hydrochloric acid and 2 N aqueous
sodium hydroxide g mblent temperature. The aqueous phase of the acid hydrolysis was partitioned
against chloroform. The remaining solids were then sonicated in methanol/water (3/1) and finally
hydrolyzed with 6 N hydrochloric acid and 6 N sodium hydroxide under reflux. The aqueous
hydrolyzates were partitioned against chloroform. All fractions/phases were radioassayed.
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Radioassaying and analysis

Radioassaying (measurement of the radioactivity) was conducted by liquid scintillation counting
(LSC). Quenching was automatically compensated using an external standard. Solid samples were
firstly combusted and the formed *CO, absorbed in an alkaline scintillation liquid. The limit of
quantification (LOQ) was set to twice the background radioactivity for radioassagng of solid samples.
Given the aliquot amount of combustion and the specific radioactivity used Q@ns study the LOQ for
radioassaying was 0.00031 mg parent equivalents/kg (0.00031 mg equ/gg for @,ud s@ples @d

0.00042 mg equ/kg for solid samples.
g equ/kg p @ % §

\
Radio-HPLC was conducted on a RP8 or RP18 column (@ mm,,@o %91 pa@%’le size)
operated with a gradient mixture of water and methanol (@Fh con@nm&x % a&@ aci he HIZLC
system was equipped with UV detector and a radiomoffitor w@ a glagy scintillator. The linedkity of
the radiomonitor response was examined by injectiorld V&I‘@i@j amagpts of oact@ imit of
detection was derived from detector-response cur@nd h&spec;f%‘adloa&wlty @the te@ ubstance
amounting to 0.0188 pg of the test substance. !,gﬁaddltl a str@g,ht ph yste %as used for
purification of isolated metabolites operatmh a e colfagn ( 0x 10 @ Sum particle
cohol)

size) and a gradient of the solvents hexane"@ 0.2% acetlc inJdPA (1so 9 pyl al
\
Radio-TLC of the fodder isolated me %ltes@as con(%cte on TL&@Iates X 20 cm) coated with
Silicagel 60 Fass. The plates were @elop%@vnh «;é‘?ahyd ran@hano@@/ 1). Radioactive zones
were detected using a radio- TLC@anne@ ~ \
N Q
LC-MS/MS analyses were performey withh\a_ confs@atlon@‘ a m@ spectrometer connected to a
HPLC system. The MS stem@ﬁs op@lted l%both the pos&ﬁ%/e and negative ion electrospray
ionization (ESI) mode. & @ V O @@ &
e & &

O o L
Findings S 5 S
; S & &3
R @ N Q? N
@
Total radioa residbies and their e tahility in cegrcommodities

The total r/a%hoacn@ resid®s (Tl@) am(@ited t6v0.62 mg equ/kg in corn forage 82 days post
treatment, to 1 9{}1@ equ/kg in fpdder @ to 084J mg equ/kg in grain both harvested 129 days post
treatment. v < N N

& @ N o

SIS S
Residues extractalilg’ from@orn fotage anNodder are shown in Table 6.2.1- 8. Most the residues in
forage de(gf? coufg, alread;%e r@ased by conventional extraction with methanol at ambient
temp atur @ ounti for@% &RR in forage and 82% of TRR in fodder. Refluxing with
methanol F@ease%ﬂdﬁmﬁ@Z 6 of TRR resulting in a total of 94% (forage) and 88% (fodder) of
TRR. [ pott
matrix and so icati w1th rnethanol and water. The non-extractable residues at the end of the
extraction steps arr@ted to 1% of TRR

s 0@651d es were additionally released by acid and alkaline hydrolysis of the

The extractable portion of TRR from corn grain is shown in Table 6.2.1- 9. Extraction with methanol
released only 47% of TRR at room temperature and additional 6% by refluxing. Relevant portions of
the radioactive residues could also be released by mild acidic hydrolysis of the matrix at room
temperature (2% of TRR being unpolar and 9% being polar) and drastic acidic hydrolysis with 6 N
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HCI under reflux (3% of TRR unpolar and 14% polar). - portions were released by alkaline
hydrolysis. The non-extractable residues amounted to 5% of TRR.

Residues in corn commodities originating from foliar application of *C-flufenacet
The composition of the radioactive residues in corn forage and fodder followisg foliar treatment of

[fluorophenyl-UL-14C]flufenacet is summarized in Table 6.2.1- 10. The respective composition of
residues in corn grain is shown in Table 6.2.1- 11. A total of 7 metabolit@ere (@?cted @&forag@)a
total of 10 metabolites in corn fodder, and 6 metabolites in grain. The et boljies wer%dentifgby
comparison of their HPLC characteristics to authentic ref&&nce standardssand a y idelitified
metabolites from other plant commodities, and by individéal coll@qﬁon fall Win@ﬁi@g}pmaﬁon
and identification by HPLC-MS. é}a O\© Q&K N\ @?’ .
v S © § S &
The chromatographic profiles of the methanol extraéts of fe, aw) foddéywere @nilfggbmmon
major metabolites were identified as FOE oxalate@d I\&E2 - 2\ o of TI&) an@OE silfinyl lactic
acid I, M33 (16 - 19% of TRR). In corn forage, FO@Jlfan@\ﬂlacﬁc@id gl@side,&l (25% of
TRR) was observed as additional major @olite@vherFOE%malon cystei 42 (16% of
TRR) was the analogue major metabolitiﬁ@ odd&r. Cor Cf?o derzcontainéd also @gOE sulfinyl lactic
acid glucoside, M37 (18% of TRR) as a%ajor g@boli&@ @@ @\% @@
S
The grain extract comprised mainl}@)f a s@%e gom(?one @?3% RR @é@rjresponding to 0.02 mg
equ/kg) which was identified Oa@OE @ﬁnyl lattic aci%ﬁgluc&%slde, N@} (two diasteromers, non-
separated). Apart from FOE thi&lyc@ sulf@ide, %@9% 0 RR)@Bd FOE methyl sulfoxide, M6
(7% of TRR), other metabo@s werdQuantified as ritinor (g\@% of%T\ I@).
S
The parent substance way not &rved Yany c@nmo foraag}, fodder and grain. All of the major
metabolites in these@nmodities containe co@n ty “fluorophenyl-N-isopropyl amine”.
The proposed meta@lic pathway @ﬁ%ﬁfe@t in ggn 1s s@m in Figure 6.2.1- 3.
o8
KRS A
Storage stab@of residues i&the fre& N S
Initial extraéc}on gﬁ@%alys@ of pla@ sam {&s weré performed within 10 days after sample collection.
Some samples \1&&6 stored frozél for ufyto 13%months to repeat analysis. In addition, the storage
stability of ﬂ@fgﬂacet 1dueg at -2645°C was shown in a separate report using corn, soybean and

turnip Withﬁgcurre idug‘ifor at |€ast 20 @28 months .
Q © O N

Te o8
§ &
S
@

10 -, L. L. (1995): The storage stability of FOE 5043 and metabolites in corn, soybean, and turnip raw
agricultural commodities, unpublished report 106971 of Bayer Corp., Stilwell, Kansas, USA, Comp. No.
M-002426-01-1.
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Conclusion

The metabolism of [fluorophenyl-UL-'*C]flufenacet was investigated in corn following post-
emergent foliar application to young shoots (4-5 leaf growth stage) at an use rate of 1.30 Ib. ai/acre
(1.46 kg as/ha). The following crop commodities were collected and analysgg: immature forage,
mature fodder (stalks, husk and cobs) and grain. The total radioactive resi @s (TRR) amounted to
0.62; 1.91 and 0.11 mg equ/kg in forage, fodder and grain. Extraction &xith gnolé% amb@jlt
temperature revealed a high extractability of the radioactive residu€ds fromk.forage and fédider
accounting for 92% of TRR (forage) and 82% of TRR (fodd%oThe eQ@ctabiQithgn thang} from
grain was lower accounting for 47% of TRR at room tem@graturg.and a@iﬁona&]&@é by\;%ﬂuxing.
Relevant portions the residues in grain could be release@/ agid@ yd%ysis f@ie mai (11% by
agitation with 1N HCI at room temperature and additi6al 14@ with @y H@mde&%ﬂux “These
residues proved to be mainly polar. & Sy @ @ (@) @
& °\ . % & @ @
: o S N

Flufenacet was extensively metabolized in corn, While #Q)pareritsubst was-observ any of the
plant commodities 7 metabolites were detect foragg, 10 nwfabolites in fedder an (@metabolites in
grain, respectively. FOE oxalate (FOEO& 1) g:veale be ;a_major @ictabolite in animal feed
commodities forage and fodder, but was\absent {®grain. @he n@ metabolite ain was identified
as FOE sulfinyl lactic acid glucosid@@?AM@L—Glu%\/Bﬂ mogi[@g to@& of TRR (0.02 mg
equ/kg). This metabolite was also m@jor in«»&) der (48% of ), b?e@mingr@ forage (<10% of TRR).
Exclusively in forage, the conjugage FO@malonSf%ysteingj(FAl\Q < al@, M42) was observed at a

significant extent (25% of TRﬁ%A lat:of othern etalg&?@es we@dete d in grain, fodder and forage,
all of them containing the C%ﬂnon nwiety “N-f uor@enyl—l@@isogrd@l amine”.
‘ N\

S
O B
The forage and fodde etab%@%, i.e.%E O)Qate, st li]@? arose from oxidation of transient
primary alcohol hydé%rsis pro uctl othémeta es wete formed by hydrolysis, oxidation and
o @ S : .
conjugation of a pr@ary t@%lenta%e abo éd by i 1 conjugation with glutathione. A similar
metabolic pathway of ﬂu@lace@s als und@ oybeans, wheat'' and cotton.
o \ @
SRS
From the p%m of@netaboliies obs@ved(}in@iis stutly with [fluorophenyl-UL-!*C] labelled flufenacet
a metabolic path{%f of %fena%@n whe@}l’s pr%sed in Figure 6.2.1- 3.

Te o8
§ &
S
@

1 -, M. E, and -, L. L. (1997): The metabolism of [fluorophenyl-UL-'*C]flufenacet in wheat after
postemergent foliar application, Bayer AG, Div. Agriculture Report 107399, Comp. No. M-002275-01-1
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Table 6.2.1- 8: Extractability of radioactive residues from corn forage and fodder following foliar
treatment with [fluorophenyl-UL-"*C]flufenacet at a use rate of 1.46 kg as/ha

Agricultural commodity Corn forage Corn fodder
Days after treatment 82 129
TRR [mg equ/kg] 0.62 ey 1.91
@J

Extraction with [% of TRR] [mg equ/kg] [% of, TRR] L °[mgequ/kg]
Methanol, room temperature 92 0.54 & @ @53 9
Methanol, refluxing 2 0.01 @% S 0.1k~
IN HCI, room temperature A & N L)LY
- Partition into chloroform <1 <0.0@ o sl ~ .01
- Partition into water 1 <0:d D &q Q@ 9.10
2 N NaOH, room temperature @ S S N @‘J/ 7,
- Partition into chloroform 1 Ax0.01 @y <1 O .0 <0h
- Partition into water 1 ¢ 7<0,01Y g ¥ 404
Methanol/water sonication <1 R <01 2 O .04
6 N HCI, reflux - % 2 o o<l gy | & <001
6 N NaOH, reflux - N - @ | & <l 9 <0.01
Non-extractable (solids) 1o [, <08R by v 0.02

Yy 9 @7 & 9
Total* | N 055 o 2| 99 &7 | 1.85

* slight differences from TRR determin@@l meaggyed by €gmbusti6ir due @goundi@g@f subfractions

Table 6.2.1- 9: Extractability of adioag%% resieui?és frofw grain‘ef cornfollowing foliar treatment
ith [fluorophenyl-UL-&C]f1 t @t f 1.46 kg as/h
with [fluorop en I@ | u{enace @5 a usegate 0@\ g as/ha

Agricultural commedity  ~ [ .Y &LCorn @m%n
Days afterjréatmeit 5. S 29
TRR [mgequkelR R @ 011
f'§ AN D o
Extraction with o> O % of TRR] [mg equ/kg]
Méthanol Goom temperatif® S &7 0.05
Hexang, tdom teriperatury R 3 <0.01
{Q\Acetg@i}rile» room tenfperature 25 < <0.01
AN Mgghenol, reftuxingy? o> 6 0.01
FN HCI, room temperatuges, o,
NPartifon intagiforofari =~ ©) 2 <0.01
Cp- Part@iion intawaterdl 9 0.01
é\ 2 N-KAOH room tefaperatugs

- @artitiofdinto chlorofori 3 <0.01

% SPartigjgn into water @ 5 <0.01

§ @ Methépol/water sonigation 2
§ 6 NHCL, reflix o =
—Rartitighinto choroform 3 <0.01
S Partition intogwater 14 0.01

6 N NAOH, reflux
- Partition into chloroform <1 <0.01
- Partition into water <1 <0.01
Non-extractable (solids) 5 <0.01
Total* 99 0.08

* slight differences from TRR determination measured by combustion due to rounding of subfractions
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Table 6.2.1- 10: Composition of residues in corn forage and fodder treated with [fluorophenyl-
UL-"C]flufenacet at a use rate of 1.46 kg as/ha

Agricultural commodity Corn forage Corn fodder
Days after treatment 82 129
TRR [mg equ/kg] 0.62 e 1.91
@J
Metabolites released by [% of TRR] | [mg equ/kg] [{&\)f TE%} [n@ equ/kg]
MeOH at RT, MeOH refluxing N @ O @@)
and 1 N HCI at RT DN
Unknown 1 - o- & N a2
FOE oxalate (FOEOX, M1) 27 @ 017~ .22 Y] 042
Unknown 2 - 1y O 4@ | A 0.08
Unknown 3 - S » & 002
FOE sulfinyl lactic acid glucoside T, II v 7 g
(FAMSOL-Glu, M37) 6.9 | .03 g, . o ¢ @g 4
FOE thioglycolate sulfoxide Q o S @
(FAMSOC, M4) 0 M 4 & @010
FOE sulfinyl lactic acid I N 7 RN < 9
(FAMSOL I, M33) R Q@bm o5 @f 010
FOE sulfinyl lactic acid 11 @J Ko @
(FAMSOL 11, M33) D o & - 0-30
Unknown 4 O A3 e Q.02 - @3 0.06
FOE sulfonyl lactic acid glucoside %\ 205@% &5 010 - )
(FAMSL-Glu, M41) & . &
FOE malonylcysteine S N N G Q
(FAMS-MalCys, M42) O] ot O e 0.30
OQ N T Q\ %?
Total & SR § 92> y  BS 91 1.74
Total identified ) & 89 9  Hs4 82 1.56
X & \) J
L & & &
Table 6.2.1- 11: Compos'@@%n (@x‘@%dues@ of théymethanpl extract of corn grain treated with
O\ﬁuorﬁpilenyl- -C)flufenacetat a use rate of 1.46 kg as/ha
@icul];@al coﬁmodi%&) o Corn grain
Days after treatment o . 129
TRRYmg eqitkg] 2 .~ o 0.11
2 @ &
%ﬁtab s ex@gcted v@ ©\ [% of TRR] | [mg equ/kg]
cOHWRT ©° O °
<\[ FOE&alfonjg acid (FASO3H.M?2) 4 <0.01
§ FQE oxalats (FOEQX, M%), 3 3
T N N
FOE sulfiny! lagti¢’acid ghicoside I, II 3 0.0
(FAMSOL-Ghu |, M37)
FOEShiogly&dlate sylfoxide (FAMSOC, M4) 9 0.01
FOE sulfiryl lactic acid I (FAMSOL I, M33) 2 <0.01
FOE sulfinyl lactic acid I I (FAMSOL II, M33) 2 <0.01
FOE methyl sulfoxide (FAMSO, M6) 7 0.01
Total 47 0.04
Total identified 47 0.04
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Figure 6.2.1- 3: Proposed metabolic pathway of flufenacet in corn following post-emergent foliar
application

H.C
H
€ 3

H CH, B CH, 3
T l\B\CF CT\J/ COOH N s N
NW/\O s s, N /@/ § o
/©/ 0 F © F g © 7
F

Flufenacet | E858§?|3t1e ’ @éﬁﬁéﬂ&%ﬁfﬁ@é@ O&g@% N
RN J\@ o
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Y HN OYRS) N
‘ 00
QNWAS ) m@sg% @
o HN QM @
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O O O
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CH,
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* 14C radiolabel { } transient
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Additional plant metabolism studies with [thiadiazole-5-1*C]flufenacet

As mentioned before the older metabolism studies of flufenacet on plants were conducted with
[fluorophenyl-UL-'*C]- and the [thiadiazole-2-'*C]flufenacet. To complete the pattern of all potential
metabolites and metabolic pathways additional metabolism studies were rtly conducted with
[thiadiazole-5-'*C]flufenacet on potatoes, wheat and rotated crops. These studies s have still not been
evaluated by registration authorities. They are summarized and presented 1@% fol@mg é &

QN @
< S &
Remark about formation of trifluoroacetate (TFA) l@er en\%’ronmgbntal @% Y
physiological conditions % ® K @%’ >

v
O . &N O .
@ > S L 8
Metabolism studies of [thiadiazole—S—“@]ﬂufenacet@” prir@/ an@conﬁn@otat' | cr often

indicate trifluoroacetate (TFA) as a major metapglite. This meta%ollte i denofed mis)gadingly as
trifluoroacetic acid, although the matrix of its qu(\)ﬁrmatug@oﬂ) %%rops Qllom@uptak&ia the roots

do not get acidic. K @

R @Q@ W > @
Under physiological and environmental %@ndm@s metébolic @natloﬁ\of TEAZdoes not result in
trifluoroacetic acid (TFA-H), rather th@‘l fO@atlon o%a trlﬂ%oroac&@te salt@onsmts of TFA anion
and counter cation). This is because@f the Ve® hlg&%ldlty@ F A@%s chagacterized by its low pKa
of 1.3 (for comparison, pKa of %etlc acid; 4. 76jmd1catn@ com&@e d&&:latlon at higher pH.

~ & 9 R

During metabolic formationsef TF@ am@ of tg\forml@ matr@ .g. soil with microoganisms)
does not change indicati g cal@t be present as“earboxytic acid TFA-H. The dissociating
proton of the carboxyh id is ed@ ly cafibured gffd neuftalized by soil constituents due to the
high buffer capacity & the SO&F In itg acid form it would cé& ge the roots of plants rather than be

taken up. @ 5 @
§ & $$

TFA is fo@ as ﬁ@uoroacetate goion with” ap @hdefined counter cation depending on the
environme n r catfon is u ﬁneﬁe TFA is usually denoted by the name of its
parent acid, trlﬂlglsoaceg%amd l@pmg ®1md@§at their salts are meant.
@ < A
While the % FA g) is kno%l t§ igh itant due to its high acidity, the TFA anion combined
with an e iron tally@ pear catign behaves like an inert salt. Therefore, toxicological
evalu must 6t be @nducted@vlth @A-H, but with a TFA salt.
V

A
@@”@&@
o

@ |
N 6\9@ RN
" &
S
@

12 Winkler, S., 2011: Trifluoro acetic acid (AE C502988): Determination of the dissociation constant in water,
unpublished report 20100672.02 of Siemens Prozess-Sicherheit, Frankfurt, Germany, for Bayer CropScience,
Comp. No. M-418628-01-1
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Potato
Report: KCA 6.2.1/06, | ; 2012; M-441506-02-1
Title: Metabolism of [thiadiazole-5-'*C]Flufenacet in Potatoes
Document No: | M-441506-02-1 @
Report No: EnSa-12-0537, dated 2012-12-10 S-S
Guidelines: OECD guideline 501: Metabolism in Crops, adopte(@\é anudy-2009, @
US EPA OCSPP Residue Chemistry Guideline OPPTS 860.1300 ¢ N)
GLP Yes; deviations: none @V IR o %@ N
[
@ °\© K&& \@ @ °
Executive Summary %, @ N < X
N OISO
@ @ @ €

application at a rate of approximately 630 g a@\@a to thelsoil re S pota@ hav& een planted
one day before application. This use rate e ded t@ inten@ed fiefd rate of 600 a by 5%. At
maturity, 112 days after application, the pétato pla&ts weredigrvested, separ@ied into tubers and foliage
(leaves and stems), radioassayed for the%&/el of fetal ra@activ@sidu{&(’TRR@ d analyzed for the
nature of these residues. In potato @rs, RR amounted 0.867\\[Qg pa@i equivalents/kg (mg
equ/kg) and in foliage to 40.52 mg@klu/kg\ xtraction of thgse redidues Owﬁh acetonitrile/water (8/2,
v/v) was nearly complete amountihg to 9@@ or 98% of TRRin tubers or {gﬁage, respectively.
’ > & .9
The predominant portion o resides consisted &%C—lal%lledctri@uoroacetate (TFA) contributing
to 92% of TRR (correspafiding t@\%l @ equikg) in tub\ers an&?o 90% of TRR (corresponding to
36.45 mg equ/kg) in faliage. vJ&@-thia(%e-glyé@side ad(@nally detected as minor metabolite
amounting to 1.8%@ TRR (corre@ondinéto 0. mg /kg) in tubers and to 4.4% of TRR
(corresponding to @’0 mg@qu/kg \s% foﬁ. Fivedadditiodal unknown metabolites were also detected
at a very low 16@@1, th@{ of: f'.“@ ac nted@ 3.9 of TRR (corresponding to 0.034 mg equ/kg)
in tubers ar@ 3.5%-of TRR (cor@ond{lg to \f\ﬁ!J mg equ/kg) in foliage. The portion of non-
extractable re idqe%@)’as negligible Qouuti@ to 1%f TRR in tubers and 2% of TRR in foliage. The
parent substance@fenae@ wa%@) obsz@e\d in ers or foliage.
o @ =

From thesestesults ittWas concludedhat th@adiazole ring is cleaved from the parent molecule and
absorbed by the jfotato plants at 4very [dow extent followed by formation of a glycoside conjugate.

The metabolism of [thiadiazole_s_14C]ﬂufenace@as xﬁ%stlg@t\e% in p&%toes@fter $em€rgent

Howe (X, he prédominant metabolic way proceeds via extensive degradation of the thiadiazole
ring n‘@A t@s Wi@/ tak@\Jp by the potato plants and translocated mainly into the green
parts of thé&plants%A met@c pa@way is proposed in Figure 6.2.1- 4.
O
\al &
3
v
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Material and Methods
Test Material
Structural formula S
H,C.__CH, @
Y ’/\1_'{1 o A M &
* N
/Q/NW(\ 0/43 )\ cF, ) @ Q @@)
S
F © @ ES @7 %14 t%
60 & Qenoteé@;le C tabel
@ [(\\ o \ Q, %
Chemical name N-(4-Fluoro-phenyl)-N-iso yl—2—@triﬂ@ometh@ﬁ 1,3 . A¢thiadiazol-
2-yloxy)-acetamide (IUPA&), ' LN ©\ @Cf@ %,
S Q L
@ (S)
Acetamide, N-(4-F1u(@hegy@\1-(1- hylet@)-2- © @
[[5-(trifluoromethyl)&),3,4-thiadiazel- -yl]ox%— (9@ CASYD)
Common name Flufenacet NS % S N
CAS RN 142459-58-3 & AY oY o =
Empirical formula C14H13FaN;Q,89) Q AD o
Company code FOE 5043 &« A 0F & w @
Molar mass (non-labelled) | 363.34 g/so) N @ O 2
Label [thiadiagdle-5- ¥ Flufepacet &7 o °
Specific radioactivity 1.9 Mﬁé}/mg"é@sed in‘the studythe opiginal teSthubstance had a specific
radioactivity'of 3.81°MBg/mg-or 103.04 uGi/nig)
Radiochemical purity >99% by IEC and HPLC @adio-detection)
Chemical purity >99% by=HPLC UV detettion at 210 nay~
& N
Test Plants § @Q V@@ & @ \%
Test plant Q Potatog, & QD &)
Variety Y O Cilena &0 S S
© N :
Growth stage at 9 N S eatn@t one@y aftg@r seeding of the tubers and before emergence
application > Ry of the pldnts S
Harvested commodities aturg\bers (BBCH=97 — 99) together with potato vines

N N

Planting of see%&)tato@brepon aﬁd@gppli@%on of the spray mixture
A plant contaifr (su@g% area™ m?)uas filled with a sandy loam soil (67% sand, 18% silt, 15% clay,
1.2% orgar@ carbdny pH é& (Ca . Si§@ed potato tubers were planted in the soil one day before
applicati%l of th€ spray @gﬂxture fothe s

@ 9 N A
The origi@adiolﬁllet s%@mce was diluted with non-labelled flufenacet resulting in a
specific radioac ‘V%y of MB(ﬁ%lg. Addition of a blank formulation yielded a SC 500 formulation
with a concen 015?6 acti{e substance of 42.4% (w/w). Addition of water finally resulted in the

spray mixture of a v: e of 104.5 mL.

(g
The spray solution was applied to the bare soil surface of the prepared plant container using a
computer controlled track sprayer fitted with a flat fan nozzle. The actual application rate amounted to
631 g as/ha being 5% higher than the intended field rate of 600 g as/ha. The stability the test substance
in the spray mixture was demonstrated by radio-HPLC before and after application.
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Cultivation of the test plants

The treated plant container was placed in an open vegetation hall with a glass roof and the plants were
grown under outdoor conditions between April and August 2011. The mean temperatures ranged from
16 to 22°C and the mean sunshine periods between 83 to 231 hours/month. &
@
. @ % @

Harvest and processing of the potatoes N N é

Mature potato plants (BBCH 97 — 99) were dogged out of the soil 112 dfter?épplice%)n of thest
substance. The plants were separated into tubers and foliages(lgaves o) stems) Soil¢ad eringito the
tubers was removed after air-drying. Afterwards the tubers wgre waghed wi@va‘ter@@ into\gs%ces and

homogenized under liquid nitrogen using a high—spee@ﬁrrecr @olyt (%9 Pataf® foli was also

homogenized as done with the tubers. Aliquots of the l@noge@es wefy extrasted andShe repfaining

homogenates stored at < -18°C. The tuber wail@ the @@acgnd thg, extragted so were
S

di d. N
radioassaye Q N N @ @@
Q & & &
: : : : =\ g S O vS
Radioassaying, extraction and analysis of the&@nt s es @ & @
Radioassaying (measurement of the radi’%chgvit ) was uct%lj by ligyid scin@[\jlation counting

(LSC). The counting was repeated threg\times. Quenc i@é wa, tom{%ﬂally pensated using an
external standard. Solid samples Wer@ ly e@mbusted and tle, form&@*CO,sabsorbed in an alkaline
scintillation liquid. The limit of quadty 1cat<i%9LO(@%2/as ] tw e :ba@kground radioactivity for
radioassaying of solid samples. Giyen t %diquoto%rnount g? conQ@tion&% the specific radioactivity
used in this study the LOQ for radioa aving was 0.002 %g equ@.
S S O
SR AN S

Homogenized plant sam wer trac@three@mes with acete@rile/water (8/2, v/v) using a high
speed stirrer (Polytron) fgtlow (@y oneracti@ witre ac&%nitrile. The radioactivity contents of
the extracts and th@@émammg §o§ (ar&an c@to the tuber wash) were numerically

O
summarized to yie@?the totdl rad%ctlvgﬁ@sidue

RRéé@f the original sample. The extracts were
combined, corblc@@trated% fnd a@ed @;@ etalgplite %) iling by radio-HPLC and radio-TLC (TLC
only done foxgdlar fractions).

S

Radio-HPLC Waé%onduc\\tged on @RP18 @umn%\ZSO x 4.6 mm, 5 um particle size) operated with a
gradient mixtyresof w@/fon&%@acid /1, V/V@gmd acetonitrile/formic acid (99/1, v/v) at 40°C. The
HPLC systém was éﬁipp d with a det@r (254 nm) and a radiomonitor with a glass scintillator
(cell size 370 pLy Colurfipy recotery (9A9% for tuber analysis) was proven by comparison of the
eluted \ inj ectga rad@ctivity.@f)he L@ for HPLC determination was derived from the background
noise \and mal@ rad@eak @%the respective sample. HPLC-LOQs for tuber and foliage
samples were set, to 0.0@andgiﬁ mg equ/kg. Radiolabelled parent substance, trifluoroacetate
(isolated and i %&ﬁed a metabolism study on rotated crops'®) and FOE thiadone glycoside
(isolated and iﬁiﬁ in a metabolism study on wheat) as well as non-labelled FOE-thiadone were
used as reference sards for co-chromatography.

o

Q

5 . R. (2012): Metabolism of [thiadiazole-5-'“C]Flufenacet in Confined Rotational Crops, unpublished
report EnSa-12-0535 of Bayer CropScience AG, Comp. No. M-443538-01-1.
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One-dimensional radio-TLC was conducted on a silica gel TLC plates (20 x 20 cm, layer thickness
0.25 mm). Development of the spotted plates was performed with a solvent mixture consisted of ethyl
acetate/ 2-propanol/water/acetic acid (65/24/11/1, v/v/v/v) after chamber saturation. The radioactive
spots on the developed plates were visualized and quantified using a Bio-Imaging Analyzer.

9
LC-MS was conducted on a combination of RP18-HPLC (operated with a %ient mixture of 0.1%

formic acid in water and in acetonitrile) and an Orbitrap mass spectromﬁ@sr usi@olectréspray@r
ionization. S B @
Potato tubers or foliage samples were extracted 13 or 22 da}@}@fter @vest&% storggq@at So{%ﬂC. The

extracts were chromatographically analyzed for the co@osi‘g}io@of ]iiﬁdues within Q(%%? day after
> S °

; @
extraction. % @ @ § &
O v @ @ O @
Findings Q& \O\ o\§ S @ @
R I
Total radioactive residues S @ LN @

Seed potatoes were planted one day before.ap lic§i0n anturef\gpotato@ were hggjvested 112 days
after application of [thiadiazole-5-'*C enacédto soflat a ra@\")f 63@@@ as/ha. The total
radioactive residues (TRR) in the ha@ted tibers amountedtto 0.806*)@155 p@t equivalents/kg (mg
equ/kg) and in foliage to 40.52 mg e@/kg.o\\/ low radioactivity c@d be washed from the surface of
the tubers with water amounting @0.1%@&TRR and corregﬁondQ to 0@} mg equ/kg.

O N 2 R o
Extraction of residues from @tato tubgrs aniagé\ . © &

g

The radioactive residues €onild b xtracfed almast com§ely u@g acetonitrile/water (8/2, v/v). A
portion of 98.0% of (co @pond to 0850 3 qu/k%)\was extracted from the tubers and

97.8% of TRR (co onding to 3966 m@@qu/k@rom@ foliage. In turn, the non-extractable

portion accounted @ l.O‘V@f TR% tubg@y and b 01§R in foliage. The procedural losses were
< 1% of the res@tiv&{@{. S@ing up'thes rtio% the resulting mass balance was complete for
tubers and fo@e. X G
QN
AN @Q S ¥ o =

Nature of residu@os%fn potato tubergand foﬁ}ge (Table 6.2.1- 12)
The residues %ﬁacte(&%m L&e@uber d folie@e was analyzed by radio-HPLC on a reversed phase
and radio-T.C on% straight p anus using two different chromatographic separation
mechanisms. The@ain pdtiion of@he radielabelled residues comprised of *C-trifluoro acetate (TFA,
M45) untin&or 9¢%p of T (con@p%\fonding to 36.45 mg equ/kg) in the foliage and 92% of TRR
(corre¥pondingto 08@ mg @u/kg)@the tubers. FOE-thiadone-glycoside (M25) appeared as minor
metabolitétgmounting to 8% ongR (corresponding to 0.015 mg equ/kg) in tubers and to 4.4% of
.i to B0 mg equ/kg) in foliage. The parent substance flufenacet was not present in

pe. Fige minor unknown metabolites accounted in sum to 3.9% of TRR in tubers and
to 3.5% of TRR i iage. The non-extractable portion of residues was negligible accounting for 1%
of TRR in tubers and for 2% of TRR in the foliage.

Conclusion
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Seed potatoes were planted into soil. One day after planting [thiadiazole-5-'*C]flufenacet was applied
to the soil surface at a use rate of approximately 630 g as/ha in the pre-emergence stage. Following
cultivation till maturity the plants were harvested and analyzed for the composition of radiolabelled
residue in tubers and foliage. The predominant portion of these residues consisted of '*C-labelled
trifluoroacetate (TFA, M45). TFA amounted to > 90% of TRR in both tubers (¢@jresponding to 0.801
mg equ/kg) and foliage (corresponding to 40.52 mg equ/kg). A minor @bohte FOE-thiadone-
glycoside (M25) appeared also in tubers and foliage at a portion of ISS tha oféiRR @56
unchanged parent substance was not detected in potatoes. @ % %

Obviously, the thiadiazole ring was split off of the parent substanc akeno Ny ttatoéﬁnts ata
very low extent and conjugated to a glycoside. However @mam@em oqﬁs pat v@l pr ded by an
extensive degradation of the thiadiazole ring to form THA (l‘a‘{\é}) thatgis widely abs %@tato

plants and translocated particularly into the fohaioé' OT'he @boh@pathw@ S pr@osed igure
6.2.1- 4. \ o\ @
@ % & S @
% @ TS
Table 6.2.1- 12: Composition of the radmac@e res1@es 1tat0e§%fter @e-eme %
application of [thladlazo@s- Cé&ufenac@@ @g rate&y 3630 @s/ha to soil
D v TS 2
Potato @Q QO Tubers & |5 _fliage
TRR = 0@%’7 mg@gk\)ﬂ/kg 3\TRR° 40.52 mg equ/kg
. 9D @, of TRR | ~mg/key % oPTRR mg/kg”
: . i 7
TFA (trifluoroacetic acid) E 933 v 0.801 0.0 36.45
FOE—thiadone—glyc&de . Q K/1.8 ) Q\(%S < 4.4 1.80
Total identiﬁed@ ) O 94 1 0.816 94.4 38.25
Unknown 1 " ¢ 7 0.6 & 0.008
Unknown 2 & S @3 22 0.7 0.28
Unknown 3 &% & @ 164 §14 2.5 0.99
Unknovayd . © S 0@} 007 0.3 0.13
U ns s, L 09 4D 0.008
Tofabcharagighisedty’ o] 3.9 =] 0.034 3.5 1.41
Tuber wash @ ey 0d 0.001
Procedural lossQ>” SO K (18 0.007 <0.1 0.01
Tot{%’;(trac@ﬁf g‘/ ©9.0 0.858 97.9 39.67
Nc@ex‘m@ole (BES) ** . 910 0.009 2.1 0.85
Accountdl 111ty © v 100.0 0.867 100.0 40.52
§° ) 'J@e non %g/éhtlﬁe& comp%&s were characterised by their extraction and chromatographic

béhaviour s
*RES = post extr% n so]@

* mg/kéindans Y parent equivalents/kg
gy
&
(g
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Figure 6.2.1- 4: Metabolic pathway of [thiadiazole-5-'“C]flufenacet in potatoes after pre-emergent
application to soil at a use rate of 630 g as/ha

*
HOOC—CF, \@

OE-?ﬁiadong%ycoside
0

. , S
trifluoro acetic Q @ %exact sitionQ [
. ' . ycoside not
(terminal main m olite)@y Q © e&ed; r&%r metabolite)

< . "
Qi‘?’b‘ N N) position of 14C-label
@Q R
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Wheat
Report: KCA 6.2.1/07, D.; 2013; M-444475-01-1
Title: Metabolism of [thiadiazole-5-'*C]Flufenacet in Wheat &)
Document No: | M-444475-01-1 R
Report No: EnSa-12-0536, dated 2013-01-07 ©\ @ & &
Guidelines: OECD Guideline 501: Metabolism in Crops, adopte@] an@-m %

US EPA OCSPP Residue Chemistry Guigeline ORPTS 86&,13006& N
GLP Yes; deviations: none @ A@ @;\ &\99 BN
RN N
\ <

Executive Summary %@ @g\? v Y § &

F o &5 e
The metabolism of [thiadiazole-5-'*C]flufenacet v@ invesgi\gatedig wheat followi2 a foljaf treatment
at a use rate of 270 g as/ha in the mid-tillering*growth.$rge. T@%’ use excegited t&ntended field
rate of 240 g as/ha by 12.5%. The total aq§t an@he e of gE%s1du@was sed in wheat
forage sampled four days after treatment&(@AT)@ Wheémay s@&pledéﬁ@DAl@nd in wheat straw
and grain harvested 84 DAT, respectw@ N 9
SR
9 £ A
The total radioactive residues (TRI@ amoﬁﬂtmgotzi\ﬁ 145 eq@ ine &%ge 2.689 mg equ/kg in
hay, 2.974 mg equ/kg in straw 484 to 704 mg equ/ in Wl@! grainSsould almost completely be
extracted with acetonitrile/water (8/@ /v, @ at rQom te ollowed by extraction with
acetonitrile/water (1/1, v/v){lus fo@ ac1d§t&eleva‘%d temR atures,
Q> L «
Q @ . . ,
Whereas the parent s bstance«flufenacet revealed to 6’0 thgmment residue component in wheat
forage it was almo 1®ompletely m@ﬁ)ohze@n wh hay straw and was no more detectable in
wheat grain. The mgt abo tr@aeet (TF@NaS #P not detected in wheat forage, but proved
to be the rnalm {Ridue °s\\,0rnp0 at an@traw@n grain, practically the complete radioactive
residues cg@ted radl@@bell @)1 FA.SNAn inté&mediate metabolite, FOE-thiadone-glycoside,
appeared already Iﬁe fora comm dlty&t@jrelevant portion and increased slightly to approximately

one third of the é&tal resfdues i y an <%Praw was almost completely degraded to TFA in grain.
The port1on o@on ex@actabl&esmgwas @gligible in all wheat commodities not exceeding 1% of

TRR. & @ ‘3& S )
@ © %
Obvi@ thiadi é)@le r1&g was\@idly split off of the parent substance and conjugated to a
glycoside to@mode@e ext The@rther metabolic pathway proceeded in an extensive degradation
of the thuﬁﬁazol%mg ta _form &x as the main residue component in hay and straw and as the
terminal and y exclusive n@idue component in wheat grain. The metabolic pathway is proposed
in Figure 6.2.1- 5. @
v
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Material and Methods
Test Material
Structural formula S
H,C CH @
LS Y
W(\ Q\ @ @) @@)
Q && D
> & *Qenoteé@;le C @el
2 LN
Chemical name N—(4—F luoro—phenyl)—N—iwyl -2+ @trlﬂ({@gomeiﬁﬁ 1,3, %ﬂﬁnadmzol—
2-yloxy)-acetamide (IUP %\ @ § § %,
Acetamide, N-(4-Flu Qhenyl@éN (1-d¥thyleti&1)-2- @
[[5- (tr1ﬂuoromethyl)é§,3,4-{h°\\3zd1azgl- 2yl]o ;ﬁ (9@3;(:/&
Common name Flufenacet NS % S N @
CAS RN 142459-58-3 & AY oY o =
Empirical formula C14H13FaN;Q,89) Q AD o
Company code FOE 5043 &« A 0F & w @
Molar mass (non-labelled) | 363.34 g/so) N @ O 2
Label [thiadiagdle-5- ¥ Flufepacet &7 o °
Specific radioactivity 1.9 MBé/mg ‘tused inthe studyothe optginal teSthubstance had a specific
radioactivity'of 3.81°MBg/mg-or 103.04 uGi/nig)
Radiochemical purity >99% by IEC and HPLC @adio-detection)
Chemical purity >99% by=HPLC UV detettion at 210 nay~
& N
Test Plants @ @Q V@@ & @ \%
mQ S S e
Test plant Q Springgyheat &7 @ &)
Variety Y g ‘Thas@& S
Growth stage at & o\@ mer@t foh%lapphcatlon at growth stage BBCH 21 — 25
application (beginnid@of first ti five tillers detectable)

X
Harvested Jémmo@ S hea@fage @CH@ end of tillering), PHI: 4 days
‘N Wh@l‘[ hay H{S -83, medium milk — early dough stage),
S v 6d
(f’;;\a @9@ W,heat g@n and\straw (BBCH 89, full ripe grain), PHI: 84 days

o\ @ Q’& @
Sowing of %ea‘[ @deéparation and &pplication of the spray mixture
A platame%surf@; area lKrr)lz) W@illed with a sandy loam soil (67% sand, 18% silt, 15% clay)
havmn 1c c@m co@%nt of@\z% and a pH (CaCly) of 6.9. Wheat was sown in 10 rows at a
sowing deﬁsaty of pprox@ely 5@@ seeds/m?.

The original Ffiola&}led tesi@jsubstance was diluted with non-labelled flufenacet resulting in a
specific radioactiv@)f 1.9 MBg/mg. Addition of a blank formulation yielded a SC 500 formulation
with a concentration of the active substance of 42.4% (w/w). Addition of water finally resulted in the
spray mixture of a volume of 105 mL.

The spray mixture was sprayed to the wheat plants grown in the plant container using a computer
controlled track sprayer fitted with a flat jet nozzle at the mid tillering growth stage BBCH 21 - 25.
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The actual application rate amounted to 270 g as/ha, being 12.5% higher than the intended field rate of
240 g as/ha. The stability the test substance in the spray mixture was demonstrated by radio-HPLC
before and after application.

Cultivation of the test plants &

The treated plant container was placed in an open vegetation hall with a glas f and the plants were

grown under outdoor conditions between April and August 2011. Durif§unshil@ oerio@the g@js
¢ niéan sunshine peffdds

between 83 to 231 hours/month. Commercial cereals fungic%eos and@@ecti ides w%> pg\i@when

roof was opened. The mean temperatures ranged from 16 to 22°C an

required according to agricultural practice. %@ § C;%\ (E@% %\
. . SN NN &) .
Harvest and processing of the wheat commodities @ R 02 N é&
Wheat forage (BBCH 29): The plants of two of the@n rox@@fere eyt abo@%e s cut
pieces and homogenized under liquid nitrogen w@&use ofa high-‘%eed stitrer (F@ytron @
of the homogenate was extracted and the remai&iﬁng mafégal stc@gl at<48°C. & @
O TS
Q@ )
Wheat hay (BBCH 75 — 83): The plants @%othg two r wege cut abye the soil, dried for four

days at room temperature, cut into sma@ieces 4nd ho&@@eniz&?&mdo@ed antioned for wheat

forage. Q N v @ N
O @
RGN R S

Wheat straw and grain (BBCH 88): The \ainiﬁ}plants@ere %@watei}ntil full maturity and then
cut above the soil. The seedg\were@bd ol the &Gis by ‘@nd ielding the grain sample. The
remaining ears and chaffs e contined with the'straw Qar@ cutcin@ small pieces. Grain and straw
were separately homoge@n@iqui@troge&and stored as d%cribed for wheat hay.
SRR S

: . . S
Radioassaying, extra&ﬁén and analvs@\\of the Hlant sa@les @
Radioassaying (m@%ren@ﬁ of % radi %tivit \véas @ducted by liquid scintillation counting
(LSC). The cgu@gng w{@epe@ threﬁs.&tnching was automatically compensated using an
external sta . Solid, samples wereHrst v&mbustd the formed *CO; absorbed in an alkaline
scintillation&uid.@e limi€pf qua@ﬁca}i(@’(LO@w&/aS set to twice the background radioactivity for
radioassaying ofé%iid samples. Gryen th@iquo%«\a,mount of combustion and the specific radioactivity
used in this st@y the J@@ fo@ioas ing was0.002 mg parent equivalents/kg (0.002 mg equ/kg).
Immature %mo%e;l@%ed plnt sarfiples wege extracted three times with acetonitrile/water (8/2, v/v)
using h spe

stirggy (Polytron) follpwed by one extraction with pure acetonitrile (conventional
extracjon). eat hayy stra@nd g@ were successively extracted with acetonitrile/water (1/1, v/v)
and acetonitrile/water (1/ 1,@'V) p&s formic acid at elevated temperatures with microwave assistance
(exhaustive exts n) t®complete the extraction. The radioactivity contents of the extracts and the
remaining soliﬁel%numeric ly summarized to yield the total radioactive residues (TRR) of the
original sample. conventional and exhaustive extracts were separately combined, concentrated
and analysed for metabolite profiling by radio-HPLC and radio-TLC (TLC only done for polar HPLC

fractions).

Radio-HPLC was conducted on a RP18 column (250 x 4.6 mm, 5 um particle size) operated with a
gradient mixture of water/formic acid (99/1, v/v) and acetonitrile/formic acid (99/1, v/v) at 40°C. The
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HPLC system was equipped with a UV detector (254 nm) and a radiomonitor with a glass scintillator
(cell size 370 pL). Column recovery was proven by comparison of the eluted and injected
radioactivity. It was excellent amounting to 97.6 — 99.6% for analysis of forage, hay, straw and grain
extract. The LOQ for HPLC determination was derived from the background noise and the smallest
radio-peak of the respective sample. HPLC-LOQs for the different extracts wegg set to 0.002 (grain)
to 0.018 (forage) mg equ/kg. Radiolabelled parent substance, triﬂuoroacetat&@solategl and identified
in a metabolism study on rotated crops and non-labelled FOE—thiadogwereed aérefere@e
standards for co-chromatography. @@ @7& % %@
o & N é N
One-dimensional radio-TLC was conducted on a silica gel@hLC plates (2@@ 20 e, laye&gﬁﬁckness
0.25 mm). Development of the spotted plates was perfor@d Wioth@sol efit mixtuf&consited of ethyl
acetate/ 2-propanol/water/acetic acid (65/24/11/1, I/ afkegg\cham@ sat!@lon. Fhe radiBactive
spots on the developed plates were visualized and qu@lﬁed@ usinga Bio-im ging@naly@
\O\ N
LC-MS of parent flufenacet and FOE—thiadong@;lycos was gonductefl on a fombinaffén of RP18-
HPLC (operated with a gradient mixture 01% ic agigd in Water a% n ac@e@@itrile) and an
Orbitrap mass spectrometer using electro-spray for&ionizat'. %, @
o o & . O
. & S D
Wheat samples (forage, hay, straw a@gram@were extract ne Otﬁ@velv&j@ﬁys after harvest and
storage at < -18°C. The extracts wéte chr@@togr&gﬁ call alyz@oroth@composition of residues
within one to two days after extracgion. é}a S &© \\
N A o K S
S (O . % &
&© & \ q\@ o\
S S e O
& N

Findings X
g &
Total radioactive residués
i 'azol%”C](@nac a use rate of 270 g as/ha in the mid

Spring wheat was sprayed with [thig
tillering growth sta@. Plal@% ies e sa aftédifferent intervals after treatment: forage
4 days, hay 506 a@ays, OS{I@V an@qainﬁw@ he total radioactive radioactivity (TRR) in these
commodltz%s?oungvto 5§1<15 .mg éﬁ/kg% forag@@.&w mg equ/kg in hay, 2.974 mg equ/kg in
straw and (.704 rflg@u/kg @gram.@ L v

O o @ N
Extraction of J;Ké;sidues \%@m wh%% compodities @able 6.2.1- 13)
The radioadtiye re%@es %%uld be ract@lmost completely from all wheat commodities using
acetonitrile/Wwater (§/2, v/vgy’convéntional extraction”) at room temperature and acetonitrile/water (1/1,
v/v, pagtly with %ﬂnic@id; “ex%usti@}ﬁextraction”) at elevated temperature. The totally extractable
residués ?ﬁked t@ﬂ .7% @TRR. In turn, the non-extractable portion accounted for 0.3 —
1.0% of . T% promﬂ@ﬁ p@i@n of residues could already be extracted at room temperature
ranging from 7 ?.gx‘ of 1@( (g%ijn) to 98.3% of TRR (forage).
Nature of residues @eat commodities (Table 6.2.1- 14)
The residues extracted from the wheat forage, hay, straw and grain were analyzed by radio-HPLC on a

reversed phase and radio-TLC on a straight phase and thus using two different chromatographic
separation mechanisms.
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The parent substance flufenacet was the main residue component in wheat forage sampled four days
after application. It amounted to 76.7% of TRR (3.944 mg/kg). However, flufenacet was almost
completely metabolised in hay and straw (< 1.8% of TRR) and did no longer appear in wheat grain.

Trifluoroacetate (TFA, M45) did still not appear in wheat forage, but proved té;get the main residue
component in hay (63.1% of TRR; 1.697 mg equ/kg) and straw (61.7% of T@@l 836 ) mg equ/kg). In
wheat grain, almost the total residues consisted of TFA (M45) amc@tmg @99 2‘&01’ T%R
corresponding to 0.698 mg equ/kg. @

% %

FOE-thiadone-glycoside (M25) was already formed in wl@@for \ays a{g@ appﬁ%’itlon of
flufenacet, amounting to 21.6% of TRR (1.113 mg e g) I@%ay and st a\@’ it ¢ 1buted to
approximately one third of the total residues (30.5 — 33. &, of ‘@ cor@spon%% to Q @Q @qu/kg
in hay and to 0.997 mg equ/kg in straw). It decrefsed tO@@ery @inor ohl@ln W grain
accounting for 0.4% of TRR (0.003 mg equ/kg). Q& S N = A @

AN
QO & S @
Conclusion @v\ﬁ V> 5 © @&

R Q@ W > @
Following foliar treatment of spring w. %t w1th@h1ad Q&Ie 5 ’@ ﬂugﬁacet @)@ use rate of 270 g
as/ha the radioactive residues were @stlga@d in wheat e saﬁ*@led f§ days after treatment
(DAT), in wheat hay sampled 56 DAD and»&@rhea{&sq aw a§ilm@irvest@84 DAT.

& ) S S
Whereas the parent substance Tlufenacey revedled to 6@ the p@nme@remdue component in wheat
forage it was almost complgtely mhzékn wheat hay 4ad stra@@dnd was no more detectable in
wheat grain. The metaboli@ trifl ace@ (TFA, M45) could ﬁ@ not be detected in wheat forage,
but proved to be the nﬁes dde coment ngvhe % d s@ In grain, practically the complete
radioactive re51duesns1sted of r 5- olab Tl@ An S rmedlate metabolite, FOE-thiadone-

glycoside (M25), @peare@alrea 1n t or@

slightly to appr@gmatc@ L@ of t@ otal gegidues ay and straw, but was almost completely

degraded to 7@ in g§m @ NS

S & o =

Obviously, the Qﬁdlaz%g ring @as ra@y Sl@ tit, off of the parent substance and conjugated to a
t.

§dity at a relevant portion and increased

glycoside at a medera @X‘ce% e figther metabolic pathway proceeded in an extensive degradation
of the thia%@zole to form TE&vas th@@lain residue component in hay and straw and as the

termmal an near@ exclu@e resile component in wheat grain. The metabolic pathway is proposed

1nF1g 21— 03
FESe 3
S & &
Q
§ &
S
oy
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Table 6.2.1- 13: Extractability of radioactive residues from wheat commodities after foliar
application of [thiadiazole-5-'*C]flufenacet at a use rate of 270 g as/ha

Wheat Forage, 4 DAT* | Hay, 56 DAT | Straw, 84 DAT | Grain, 84 DAT
%TRR | mg/kg” | %TRR | mg/kg | %TRR | mglkg | %TRR | mg/kg
TRR 100 | 5.145 100 2680 100 ] 274 100 | 0.704
- — -
Conventional extraction 98.3 5.057 93.5 | 2.514 94.0 §\2.796@ 756& 0.%9
Exhaustive extraction ** - - 59| 0.157 5.2 0.1/@ %4.4 6472
Procedural loss 0.7 | 0034 03] 0609] ©7] 0006 < V- N -
Total extractable 99.0 | 5091 | 99.7| 2B80 | £99.4 { 295747 992 [ 0701
Non-extractable (PES) *** 1.0 0.053 0.3 | 58009 |©” 064, 0.017% &3 | 0.002
Accountability 100.0 | 5145 | 100.0D 2.689 ) 1008 2,974 | 100.0 |20.704
o (SONERN)

*  Extraction with acetonitrile/water (8/2, v/v) at room t&r@)eraxu@ %@ &@
** Succeeding extraction with acetonitrile/water (1/1, @) plu&f&mic acid at elevated te@ratur @

*** PES: post extraction solids @ R S
; | | Yy O O O @ &
mg/kg: mg parent equivalents/kg (mg equ/k;
o4 %A%f: sfrrlipling; 4qdays aftctar trz(iam;(:’:antq g)§ Q Q@ K @ 6@@
~ 9> A @
Y PN
SEIFS SN
O @ o L N U
RN %, Q X . ©
. PN @) Q) N
: © S
N § ©& %@2 R S
& &© AN \@J) \Q
SHGIE S A
SR & &
& & & & ¥
SENF SR & $§
. Y o
. @ °\ Q? @ Q
QY S w @© N Q@
AN Q ®) S O\@’ RS
A
& S
RN &
S Q)
o § é Q" s
S O 4 © &
\ v
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Table 6.2.1- 14: Composition of the radioactive residues in wheat commodities after foliar
application of [thiadiazole-5-'*C]flufenacet at a use rate of 270 g as/ha

Wheat Forage Hay Straw Grain
%TRR | me/ke” | %TRR | mg/kg | %TRR | m@ke | %TR | mg/ke
Conventional extraction (at room temperature) L o <
Flufenacet 76.7 3944 | 18 |0.048 0497 0.018)  ©
TFA (trifluoroacetate) -- -- 58.9 1.583 5@ 1@?6 %.8 0@26
FOE-thiadone-glycoside 21.6 1.113 | 28.9 0. 3’3\18 a2. °0.952 | 4 3) 003
Unknown 1 -- -- -- 0.6°+]70.01 E --
Unknown 2 - - 0.6 3@015 CQ ogix 0&5% @%\;\ -
Unknown 3 -- -- 04 @0. % @7 IS -
Unknown 3 -- -- @ﬁ% 1.0 @)29 Q" - -
Unknown 5 - ~ | a6’ 0017 | @13 &@0 038 9 {@ -
Unknown 6 - ~ | @6 {vois - & -
Procedural loss 0.7 0.034 0.3 \JC 0. O(}g\ﬁ @ 0}&)6 {\\g-- -
S i N
Exhaustive extraction (at elevated temper&wre Q(formed@%r C(myentlor@éxtractlon)
TFA (trifluoroacetate) - %& Q12 &@0 11 37~ |0 244 |0.172
FOE-thiadone-glycoside - Q-4 16 .0@% @B 45 - -
o .9 2 & & <
Summary of extraction N O O N
Flufenacet 767 |3944 { 18 ¢f 0. 0487 04 | 0.013 — —
TFA (trifluoroacetate) v, T ©§ ——@ 63, lt\a %7 @7 1.836 | 99.2 | 0.698
FOE-thiadone-glycoside {0 21.6 9 1113 30.5° 0822 .33.5 | 0997 | 04 |0.003
Total identified C 98 7 (354 @2 566\Q’% 95.7 | 2.845 | 99.7 | 0.701
Total characterized * V| .2 ~ 17399 016 | 3.6 |0.106 . .
Non-extractable (PESDF* 1.0 @) 0.058° o.@\’ 0089 06 |0017 | 03 [0.002
Accountablhtv 2 1000 [ 5498 [109.0 [2689 | 100.0 [2.974 [100.0 [ 0.704

NS
* Characte@d by ex&ctlon é% o&atoQgr Y

** PES: p extr n so
* mg/kg: mg pm\c;nt e%valent@kg (m@%qu/k%
<
y\g o

Y behaviour
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Figure 6.2.1- 5: Metabolic pathway of [thiadiazole-5-*C]flufenacet in wheat after foliar
application at a use rate of 270 g as/ha
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Summary of the metabolism of flufenacet in plants including the new metabolism studies

From the metabolism studies submitted for approval in the EU and USA a conclusion of a common
metabolic pathway of flufenacet in plants was made. The initial metabolic reaction is a cleavage of the
molecule into the thiadone and acetamide moiety by glutathione (GSH) conju@@on of the acetamide
part resulting in the transient gluathionate conjugated FOE GSH (M22). RS .
S & & o
This transient glutathione conjugate is further metabolized by splitting @j%lycand %ﬂami%cid
yielding the FOE cysteine conjugate (M23). All further met@@lites é@an be {@gsidera h&d@lysis,
oxidation and conjugation products of the FOE cysteine co@lgate@owev&r, the FQE oxalate (MO1)
most likely arose through direct oxidation of a trans@ pgin@ry a@éﬁhol Q@olysi@;&%roducg of
Flufenacet (FOE alcohol, M03). %@ %\ @ O $ S
S > OISO
@ @ @ €
Due to the initial cleavage of the parent molecule c@&lsed{%gluta&ﬁ%nate c&juga@n, trifforomethyl
thiadone (M09) was released. While this transignt moicty was et obséved, vgiious cQr fugates were
formed, the quantitatively most important b the @rresing I‘%&gluco&le M @ In soybeans,
the malonylalanine conjugate (M34) predominateds f@ . @
& @ Q% @
& DN 9
The additional studies with [ﬂuoro@@nyl- A2"Clflufenacgton pc?@o (p@Q and post-emergence
application), wheat and corn (both@ﬁost—e’lgergego&gappli Gbion) c&ifirmed©this metabolic pathway.
Additional plant metabolism Ost@ies \@h [thiaﬁiazole—é“‘C t@enac‘eg\m potato (pre-emergence
application), wheat (post-emerg}nce icati an%l@%he rot ional@jops wheat, turnip and Swiss
chard disclosed an alread ownQnetabolite, a °gLycosjd@conjué§e of FOE thiadone, probably
THNG (M25), and a n meta@ite, @ triﬂuQroacetté TFﬁé?denoted as the parent substance
trifluoroacetic acid, sindp’ the Ginter ;Eon dependsdgom thg Surrounding medium, and therefore
varies and is not defijied). Trifluorgacetat ove@ be main residue component in all plant
metabolism and ¢ 1ned®?ation% crop&tudiesSwith thiosTthiadiazole-5-'“C]-label. The combined
metabolic pathwéy of %@nac :ai plang$yis sho@1 in Figure 6.2.1- 6. In order to find common major
metabolites @otengb ma@lgr subsgarices <Qr a residue analytical method all major metabolites of
flufenacet in all ip%@tigate@alants @e cgm@ied in'w summary is presented in Table 6.2.1- 15 (given
in % of TRR) aii@abl%@q;. 1- %@given& fmg @ykg).
The parent@%tan@@@]@ufwi di t oc§ in any crop. The main flufenacet metabolites in corn,
cotton, sQybean, @ato an@whea@@e mgiﬁl%ed in bold in the summary Table 6.2.1- 15 and Table 6.2.1-
16. § @ v
& F o 3
However, ‘ho me%olitegé% be f&%’nd that proved to be major in all crops and can be selected as

marker substa

herdfore, a.common moiety method was developed as alternative method. Using
the [fluorophen l-UL%‘C]-labeﬁed flufenacet all the metabolites containing a common moiety, i.e.
“N—(4—ﬂuor0pheny<l§l -isopropyl amine” are compiled in the bluish array of Table 6.2.1- 15 and Table
6.2.1- 16. Based on these metabolites the residue definition of flufenacet residues in plants was
proposed as parent substance and all metabolites containing the common moiety. When summing up
the metabolites with the common moiety the resulting sum represents the major portion of TRR in
most of the examined raw agricultural commodities, except in corn kernels with no identified residues

(-, 1994). This corn/maize study can be replaced by the study of - and - (1997)



B‘“\ Page 69 of 222
QE R 2017-07-07
\ E Section 6: Residues in or on treated products, food and feed

R Flufenacet

conducted with the same plant species. Metabolites containing this common moiety are all located
inside the blue frame in Figure 6.2.1- 6.

Using flufenacet radiolabeled as [thiadiazole-2-'*C] or [thiadiazole-5-'*C] flufenacet this results in
other label-specific metabolites derived from the thiadone ring of flufenacet (hi@@ghted in red).

EFSA, in principle, accepted the current residue definition in their “Reasonéd opi :Kz)f tI@%eVie

existing maximum residue levels (MRLs) of flufenacet” as published@p the ‘EFSA urnal 1912;
10(4): 2689. However, EFSA also mentioned that the ‘common moiety Tesidue deﬁn&% mc@ht not
be “not the most adequate for enforcement proposes” and th@gefor roposgdto in ante ‘E% option
to include six individual metabolites in a rnultl—rﬁmdu@’iethoc@Nevgilﬁsmd trals Yggﬂld not be

needed as the current common moiety method includes &0 of thgg% metabplites, s> S %

RN @@ o @@ ©© N
In presentations held at the 9™ European Pesticid sid eWorksh%; in Vienna (@sma) 27-June-
2012 and at the 7 International Fresenius Co erence ssel ay 2 a repfdsentative of
the EFSA Pesticide Unit outlined EF SA’s“@le ax@ iew @ atlvéi”\tp setglg entég@@ment residue
definitions. \ %
Since flufenacet is included in the presengation a@ cas @udy @ refe@%ﬁce 1S g 51dered to provide
valuable information. In the contributigrl on “Rotential and poSsible sc?@wns sunphfymg complex
residue definitions™ it is concluded that ba@@on the metabglite p&ﬁ@m in plants the complex residue
definition based on the N- ﬂuoro@nyl-@@opropﬁ mmet@s ne& "Eg\marker concept would not
be an appropriate solution for™derivi 2w a residue métiod fo@nfo ment of flufenacet residues;

instead the common moiety #pproactowould\be mofe%approp@@te n t@fs case. It is concluded that as a

consequence a common ty rr@iod h@o be Qamtame} %
S v oo

@ &
This topic is further @ressed in sec CA@Z (an@cal 6@ ods).
SRS

o\@ \@ § QQ @
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Table 6.2.1- 15: Metabolites of flufenacet in plant metabolism studies following pre- and post-emerg. application using t@@ label positions (% TRR)
<

Crop
(radiolabel)

Corn
(F-phenyl)

Cotton
(F-phenyl)

Soybean
(F-phenyl)

(thia:

Soybean

-2)

Potato
(F-phenyl)

Wheat
(F-phenyln

Corn_\
(F-ph

Potato

AthizeS)

Wheat
(thia-5)

Appl Rate
[kg as/ha]

1.370
(pre)

1.778
(pre)

1.485
(pre)

1.380
(pre)

2.58 | 3.01
(pre) | (post)

0.52@\)}
)

&%46

o (posh

D

%30
(pre) O

0.270
(post)

Agricultural
Commodity

Ker-
nels

Fod-
der

Seeds | Total
plant

Beans

Fo-
rage

Beans

Hay

Tuber | Tuber

StrawQ) G
ra\C

0 -
der

o

Grai 2
©

Straw

TRR
[mg equkg]

0.012

0.498

0.067 1.54

1.02

849 | 0.68

5.78

0.35

0204

1,{1@%

0.867
X”\\?

2°0.70
4

2.974

AS.

NEN|

- O

0.4

M1, -oxalate

18

N 4

22

M2, -sulfonic acid

= 66

42

M4, -thioglycolate
sulfoxide

17

15
%Q

M6, -methyl
sulfoxide

M7, -methyl
sulfone

M33, -sulfinyl
lactic acid I, 1I

21

M37, -sulfinyl
lactic acid
glucoside [, I1

18

M41, sulfanyl
lactic acid
glucoside

°

M23, -cysteine

M42, malonyl
cysteine

M25, THNG

QP

1.8

0.4

335

M34, Th-malonyl-
alanine

@\))

Other Th-
conjugates

NS

TFA

Reference

. 1994

M-002270-0%-1

©

R
\f.\@

1995

-002277—%—?1

. -
1555

WM-002279-01-1

> >

2000
M-020428-01-1

M-002275-01-1

M-005755-01-1

w’
, 1998

92.3

1 B

2012
M-441506-

99.2

1

02-1

., 2013

M-444475-01-

61.7
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Table 6.2.1- 16: Metabolites of flufenacet in plant metabolism studies following pre- and post-emerg. application using t%@ label positions (mg equ/kg)
@

Crop Corn Cotton Soybean Soybean Potato ‘Wheat Corg Potato Wheat

(radiolabel) (F-phenyl) (F-phenyl) (F-phenyl) (thia-2) (F-phenyl) (F-phel%l) (F-[@) X(thia-5) (thia-5)

Appl Rate 1.370 1.778 1.485 1.380 2.58 3.01 0 &@ 4 »&V Y0.630 0.270

[kg as/ha] (pre) (pre) (pre) (pre) (pre) | (post) | Tpost) (post) D (pref© (post)

Agricultural Ker- Fod- Seeds | Total | Beans | Fo- | Beans | Hay | Tuber | Tuber 5 Ath §tr®\ Graig Rod- ber i Straw

Commodity nels der plant rage QM N\ & N[ der /@&

TRR 0.012 | 0498 | 0.067 | 154 | 1.02 [ 849 | 0.68 | 578 | 0.35 @&2 0.6@@ 2.04 @@,1\1 L 0.0865&7\) 0.704 | 2.974

[mg equ/kg] k - AN

AS. = = = = = = - - A - @\ - & - QY - G>- - 0.4

M1, -oxalate = 0.205 - 017 | 0.06 [ 153 4 O A 0402 N 029 [ « & T 0.420

M2, -sulfonic acid - 0.026 - 1.02 0.05 3.57 i\ = 091 S 0.31, - Y QA

M4, -thioglycolate QY QY O

culfoxide = 0.056 = 0.09 | 027 | 1.44 (GQQ = © o.o@zzéQ . QQ@ o%j@ 0.10 a@@

M6, -methyl Q S 9 N4

culfoni - 10003 | - - 0.06 0.5&% 2\ e @@ : @30.01 >©§&

M7, -methyl 2 Y @ N\

Y - |ooe | - 0.03 | 0.04, ﬁ%% A@@ o N O P Le® -

M33, -sulfinyl { A O N

lactic acid I, IT ) 0.045 ) NG @ ) @‘@ K ° K% A © 3 0@@ i 040

M37, -sulfinyl QY \

lactic acid - - - @ C> - - % @& - 4G @ 0.06 0.02 0.34

glucoside [, II P ‘\\Q% @ . 5 ° @

M41, sulfanyl N\ %} N

’ 0

lactic acid = = = @% -> = @@Q QQO.W @%ﬁ - - = -

glucoside K @ % ﬁ A 2

M23, -cysteine - - Y - P Y QY (R 0.17 - - -

M42, malonyl . H N D h 3

cysteine ) @\ ) 2%@_ @ B @\’ y(\@ ) ) ) ) ) D=l

M25, THNG \ QA2 .G - N831 0.015 0.003 | 0.997

M34, Th-malonyl- ww > O K (@@ @

alanine 5 A\

Other Th- N @ © \N

conjugates xb@ X% q O ) 0.75 ) ) )

TFA 1 e, - - 0.801 0.698 | 1.836

Reference NS . I 1995 N : - :

M-002270201-1 , 1995%& M-002279-01-1 2000 , 1997 , 1998 2012 , 2013
@ M-00227@01- M-020428-01-1 | M-002275-01-1 | M-005755-01-1 M-441506- M-444475-01-1
® 02-1
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Figure 6.2.1- 6: Proposed metabolic pathway of flufenacet in plants, combination of all plant
metabolism studies with three different radiolabels

H
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| D—cr ZE ST O AN
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B 1S @
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CA 6.2.2 Poultry

The nature of flufenacet resides in laying hen was investigated in the framework of Directive
91/414/EEC. The studies used [fluorophenyl-UL-'“C]flufenacet , [thiadiazole-2-'*C]flufenacet and
[fluorophenyl-UL-'*C]flufenacet oxalate, the latter one being the main plant n@@oolite in poultry and
ruminant feed. The studies were reviewed in the Monograph. A o <

IR I
In the EFSA reasoned opinion a detailed assessment is provided c@%e rq?ew Q%the isting
maximum residue levels according to Art 12 of Regulation@C) no&396/{6@»5 (2@). Th§§16ral
metabolic pathways in rodents and livestock were found tq@@com@bl%g\ @E\a ‘Zﬁ;y\
N N 9 o
Since the parent compound degrades rapidly in plants%@@g is r@detecta@fé in al feading i@s the
metabolism study using [fluorophenyl-UL-'4C] FO@ xaLat@provi the st rele@ﬁnt ind@fmation.
Oral administration of [ﬂuorophenyl—U—14C]ﬂufe@cet oxalate %o, ruminant an oultr@owed its
metabolic stability. Flufenacet oxalate is essefitially ngy; eta@fsed 9 the afigmal. The low residue
levels in tissue, milk and eggs suggest thﬁfen&t 0 e is Cé1%inim@/ abs d and rapidly
excreted. This metabolic stability was C(@ﬁrme %y a bigzavailghitity sg;l\lg@r of @fenacet oxalate in
rats'*. Following oral administration @diolabe ed flifenacet@xalatésto threg%ats at a dose rate of
approx. 1 mg/kg bw 19 — 37% of th¢Qlose \@ excreted wi&@rine"@{% 61 -@B0% was excreted with
faeces as unchanged flufenacet oxalate. gﬁ;ﬁ\ o\& @© &©© \°\©
. <
The metabolism studies perforn\md \x@ ﬂuf@%cet ind%ate a %de e of metabolites are formed
containing the N-fluorophe —N—i&@opy iety. O%heref&r , EFSA concluded that for commodities
of animal origin, it is d@ble fQ clude=all m@bolit@conta&%the N-fluorophenyl-N-isopropyl
moiety in the residue @ﬁnitior&both for enforcement @ risk@sessment.
S ISEIRSEERS;

New plant metabolism @es with [thidds zole@”C] nacet in primary and succeeding plants
revealed triﬂu&{@cetaf&(M%)
as feeding ;@ for @to\?’estockanim &) For omplé@ dietary risk assessment including residues in
food of animal o @1, a p(@ential residue transfer of trifluoroacetate from feeding stuff to food of

animal origin ha$sbeen jivestig ? . Tl@@fore,@ tabolism studies on “C-labelled trifluoroacetate in

=N
goat and hen "f;}rge co@t@ucted.% § S
e & s &0
Table 6.22- 1 pr@@des an@verv on %@?netabolism studies on laying hen.

Te g o

@ meta@lite i@edible plant parts and in plant parts intended

14 part of the study of [l M. E. and | L. L. (1995): Metabolism of FOE 5043 in Soybeans,
unpublished report 105187 of Miles Inc. Kansas, USA, now Bayer CropScience, Comp. No. M-002278-01-1.
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Table 6.2.2- 1: Overview of hen metabolism studies with “C-label flufenacet
Animal Label Report Submission
EU baseline dossier, | Reported in
Annex IT, plementary
Section 4, Point 6 @pssier Section 6
laying hen | [Fluorophenyl- EG,; N @ Q ©
UL-'“C] FOE | P.L.; 1995; NONE IS 4
5043 M-002251-01-1 KCAG22™ | & &
> S &
[Thiadiazole- | F. K; ctal; O S BN v A
2-4C]FOE | 1995; & ka2 \@’ &
5043 M-002253-01-1 y KA 1S & &
I ~ Y~ M
F1 henyl- | [ F. K. etal;
[ u&rop eny : setals & N N & @V
UL-“C] FOE | 1995; SOKCAS2 2/0 S @
oxalate M-004474011 ) Q82 @i S N
S AN (@)
[1-1C] Il 2058 € v
Trifluoroacetic M-46337£§Q1-1 & @) R @ @CA 6.2.2/04
acid 9 @ @@ N 2
j) =4
SEFS v L9 o
O @ o L N @
@ o\ s % @@ § O\@
Metabolism of triﬂuoroace;i\@cid i@\l”aying}en @ S

N
. O (O L O
Under natural, physiologicdfvand @ronme\fml co%ﬁtion&%A%%ssociated and appears as TFA
salt. The counter cation @énds he c@ncal@noun@lg an%s, thus, not defined. Therefore, TFA

is expressed as the par i@compgund 0{ the sag, Le. ab@?A-a@d, keeping in mind that a TFA salt was

administered to thea@imals. @ Q> Q &
[N
P~ > S
Report: . 2 |KCA6.2.304, i K ; 2013; M-463376-01-1

Title: N $4C]§giﬂu01?\@etic agid: M@%olism in the Laying Hen

Document No:  ° W—463376-0@k1 D o

Report No:  «," | EnSa’12-0648, datéd 201399-02

Guideline%n%g @\%CD guidelingS03, l@abolism in Livestock, adopted 8-January-2007,
data requi enté US C@TS gaideline:360.1300, Nature of Residues — Plants, Livestock, 1996
% < C@pliant With Regulation (EC) No. 1107/2009 amended by Commission

< @ |Regulatien (EURNo 2832013

GLP o > [Yes & =l

S
Executive Surﬁary % @
N
A metabolism stud@?with 14C-labelled Na-TFA was conducted with six laying hens as TFA revealed to
be a major metabolite in plants that were treated with flufenacet and are intended as poultry feed. This

study is needed for a dietary risk assessment including food of animal origin to address the transfer of
TFA residue from feedstuffs to eggs and edible animal tissue.
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TFA was orally administered per gavage as '“C-TFA-Na to the hens for 14 consecutive days with one
dose per day. The dose level expressed as trifluoroacetic acid, TFA, was 0.50 mg/kg bw/day
corresponding to 7.84 mg TFA/kg dry feed/day.

The radioactive residues in eggs reached a mean residue plateau of 0.891 mg TFA parent
equivalents/kg (mg equ/kg) after 8 daily administrations. The birds were sl@%‘hteredo six hours after
the last dose and the radioactive residues were determined in edible organs a@issu &Aver@ge
residues from six birds accounted for 0.090 mg equ/kg in fat, 0.615 m u/k mu%le, 0.7&@%@
equ/kg in liver, 1.343 mg equ/kg in kidneys, and 1.101 mg eq&kg inskin. = °s é %Q

° v S
The samples were extracted with acetonitrile/water and tl@xﬁ@c&al&g&? by %@E)—HP§ (reversed
phase) and radio-TLC (straight phase). Identiﬁcatio&a the%&@}ioact@ﬁy insall sapiples u co-
chromatography with authentic '“C-TFA reference 4nd twogghromaggraphi@ methéds wi‘@fferen‘[
modes of separation generally showed only ochr@ﬁiogra& peal&hat @s una@mbiguously
identified as TFA. No other radioactive peak a@eared§ny s@ﬁple. "%@refor@e c%@usion has to
be drawn that the total radioactivity in eggs, ns a issonsié%&d of t unch%@d TFA.
R @

N & 2 S
By comparison of the residue levels in @%1, eggs,@)rgalﬁd ti&s thé%ﬁllow'@gj transfer factors for

the residue transfer of TFA from anié% fo@ to food of @i:mal O(i@in c be derived: eggs (at
plateau): 0.0499; muscle: 0.0784; fa@0.0llQ& iversQ, 969©© KL O

S S 2 R
Material and methods é\a &© AN \@ n)
O & B
Test Material § @JQ V © @@ §\
) S % Q @
@g@ %ﬁ (c\ %(@ Q@
Structural formula Q°
05 SN
0\@ ‘27;9\© )O@@Na ) @
&@ @© F3 © @\ ’@otes the '*C label
o °\ .
Chemical name <\ A~ | Sodfdm triffworoagefite
CASRN ¢, @ | 2932-18&

Empirical fétmula ~2 o, CF:NAD, o

Company code © Q) BCSAZ56567

Molar pgass (nonfabelled) | 136901 g/mol

Labe® @ & $MC N

Specific radiodctivity?  «+4.08 MBg/mg = 110.14 uCi/mg

Radiochemical pudity %, >98% by TLC and HPLC (radio-detection)

Remark % N T@ﬂuoroacetate appeared as anion under physiological and
% environmental conditions. The corresponding cation depends on the
@@ chemical surrounding and, thus, is not defined. Therefore, the residue

levels of trifluoroacetate are expressed as the parent substance trifluoro-
acetic acid (TFA). A conversion is conducted via the ratio of the molar
masses:

MM (trifluoroacetic acid) / MM (sodium trifluoro acetate) =
114.02/136.01 = 0.8383

The specific radioactivity of the respective trifluoroacetic acid (TFA) is
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. therefore: 4.08 MB/mg / 0.8383 = 4.87 MBq/mg

Test Animal

Species Hen (Gallus gallus domesticus) Z
Breed White Leghorn @
Sex, number Six female laying hen Y ° &
Mean body weight 1.57 kg at test start (1.45 — 1.65 kg) N @ © 2]
Age Approx. 6 months S =
Acclimatization 14 days before administration o & ° L)
Housing Each 1 bird per stainless steel @\E{abo ism cag&lappr .%4°G,\%prox.
31% rel. humidity, 16/8 hm&light/a@ cyce, 10-15ir chagiges per
hour @ S 2w
Identification Individual animal numbgrusing gage cards and Wing tagéd S
Feed and water Commercial hen feed{ﬁ\ﬁplem@ted b&%@gsh&l@and crixshed @gﬁne
shells, ad libitum Q" <> > @
Tap water from local supplier, ad Bbitum f\@ @ @

Health status Acceptable accofding toyeteringry investigation = Q)
) Q © ‘O

Preparation of the dosing mixtures and adfainistratipn @ & 2, @

The radiolabelled solid sodium trifluorgaoetate was dis$olved giﬁ@vat ’ sultil@q a concentration of
0.59 mg/mL (corresponding to 0.49 F ). T exactPoncefitration f&diochemical purity and
the identity were determined by radioassq{l?tg, ra@b\ﬁT LCe@d LC

dosing solution. Dosing aliquot&% 1.0 tal/kg QN were((%rally inisterd by gavage using a syringe
attached to an animal-fee%g knol:@san ul@) Dircétly af%r os@ the swallowing reflex was

a

supported by a gentle n;ﬁe of @@thr t iiT direction ofithe crd
T

/MS.using small aliquots of the

ch bird received one dose per

day for 14 consecutive . h@era ily @ was).79 mg TFA per bird corresponding to 0.50
mg TFA/kg bw/day. refefence t%the d%'\{lgy feed @sum@m this dose corresponded to 7.84 mg
TFA/kg dry feed/d@ his d%se wag@plerat ithoufany rvable toxicological effects.

& SR

Q
Collection and@%cessfm of egand %@eta Q

During the }i@tbe g@és ofithe cage§vere inspectedor egg production once daily and the number of
eggs was recordﬁa@or all*hens. The eggs”were collected during the 24 hour period after each

administration afid labe wi ima @mbelé%d date. After removal of the shells, the contents of

each egg w@?ﬁ weighed amid, tho hly aunixed afterwards. An aliquot of each homogenate
radioassay@nd t emaégng sa@ s wef®stored in a freezer until metabolite analysis.
@ <

N of & O o o . o
The @e a (@each & werg colle%@from the collecting tins as far as possible quantitatively in
daily mtervafs-until s@criﬁ he Oin@ddual samples were homogenized after adding of water, before
the total \%’ight ere r@ggorded,@n aliquot of each fraction was radioassayed and the remaining
% g@eeze@ntil metabolite analysis.
Sacrifice and colleétion of organs and tissues
The animals were sacrificed approx. 6 hours after the last dose. Each hen was transferred into a special

samples were

cage, weighed and anaesthetized using carbon dioxide gas. Under general anaesthesia the animals
were sacrificed by decapitation followed by exsanguination. The following organs and tissues were
dissected: muscle (leg and thorax), fat (subcutaneous), liver (without gall bladder), skin (without
subcutaneous fat) kidney and eggs from the ovary as well as oviduct.




Page 77 of 222

2017-07-07

Section 6: Residues in or on treated products, food and feed
Flufenacet

The tissue samples were weighed and passed several times through a mincing machine in half-frozen
state. The resulting homogeneous pulp was radioassayed and stored frozen (< - 18°C) until metabolite
analysis.
@@

Radioassaying and processing of samples & .
Radioactivity measurements (radioassaying) were conducted by liquid s@iillaﬁ@oun@ (LS©);
aliquots of liquid samples were directly measured, aliquots of solid s&piples Svere first co Gted
using a sample oxidizer, the formed '“CO, was absorbed in san-alkaline scintillation ¢oc tailaid the
resulting solution radioassayed by LSC. The limit of quantiﬁ@ation@LOQ)@radia&sﬁsayin&il\épended
on the specific radioactivity of the test substance, the am@%t of a@luot qé%asur d@d th@ackgroound
radioactivity. It was exemplarily given as 0.0005 mg gqé@%g ég\?\ @ § § é%

O v @ @ O
For metabolism investigations, aliquot samples @m §§s, mx&%e and&ﬁver @re co@éntionally
extracted with acetonitrile/water (8/2; v/v, 3x) @ﬁd pur%@eton@ﬂe usi@%a higk@eed Qt@rer. Fat was
extracted with n-heptane/acetonitrile (9/1; andetoni@ e/wa%{/n—he&tane (7L22; v/viv). The
liquid phases were filtrated from the solid$sIn cas%)f fat, @xtra%s were@gparated in an unpolar (n-
heptane) and a polar (acetonitrile/wat@%fracti@. Th, npol@@racﬁgﬁ\’ was in extracted with

acetonitrile/water and the polar frac@ withCh-heptane. Thévtotal @ioac@ﬁty extracted from fat
finally partitioned into the combinéd pola&acetom@rﬂe/w@r ph§ The Géetonitrile/water extracts
were concentrated and analyzed) by @%ﬁo-HPﬁC and “Tadiog]LC. The¢ remaining solids were

radioassayed via combustion. @@ 8§ % @

v O e ©

Radio-chromatography andmass &&ctror@rv of gamples > %\

Radio-HPLC was con@ed Q’: a re%rsed—p@lse C Ornn (RP18, 250 x 4.6 mm, 5 um particles)
that was operated wéﬂ gradient mixture of&ater/f@i,c a@%/ 1, v/v) and acetonitrile/formic acid
(99/1, v/v) at 40°C@he s§e‘?n Wa%quip Witg&n ector (254 nm) and a radiomonitor with a
solid glass scintﬂjatoro(g u@ 37Q50L). "@e LOQ was derived from background level of the
baseline an&@ hig@ peak in the é@oma&gram. Jdvranged from 0.001 mg equ/kg (muscle and fat
extract) to 0. 0401’?@equ/k@ egg @rac;).@’olumf&recovery was determined by comparison of the
eluted radioactiv@with@lumn @nd det&}or ar@without column and detector. It generally accounted
for 99.7%. 14@belleﬁ=A V&ﬁco—i igcted to 1dentify the residues in the samples.

N 2 « @)@

Radio-TLC was c¢ehducte@on a siica gel"TLC plate (20 x 20 cm) that was developed with a solvent
mixu@ ethy@aceta@ﬂ-propanol/wa@r/acetic acid (65/24/22/1, v/v/v/v). Following development

the ra ioac spot@%?ere @cted radioluminography via exposure of an imaging plate for 14
hours. Thétdetection lim@as a@%ximately 5-10 dpm/spot after an exposure period of at least 14
hours. *C-TF ‘?\’g\ alsdQised %%@geference standard.

The test substanceqﬁA was identified by LC-MS/MS consisting of anion exchange chromatography
and a high resolution mass spectrometer. For chromatography an anion exchanging Dionex column
was eluted with an aqueous solution of 20 mmol KOH as isocratic liquid phase. A Q-Exactive mass
spectrometer was operated in the mode of electro-spray ionization.
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Findings

Recovery of radioactivity in eggs, excreta and analyzed organs and tissues
Six hours after the last of 14 oral doses of '“C-labelled TFA at a dose rate of 0.50 mg/kg bw/day
94.97% of the total radioactivity was recovered in eggs, excreta, muscle, fat, &yver and kidney. The
remaining 5% of the total dose were assumed to be associated with the gastro- ntestinal tract and the
remaining body. Q\ @ é &
QN @

88.01% of the total dose was detected in the excreta. 1.91%f-the to@@dosw@é‘e f% in ﬂj§j eggs
and 5.06% were detected in the dissected edible organ§Zand @sues syith approx. 70%;\7& this
radioactivity (3.53% of dose) being associated with the@”elet@l @uscki%assm&@ 40?@ the body
weight for skeletal muscle). %@ @j& @ § § é%

O ¢ @w @0 C© &@
& °\ . % & @ @
The total radioactive residues (TRR) in the egg&range@m O@%? mgéﬁu/kg ay t\é@o 0.408 mg
equ/kg at day 13. The time course of the @ sh@ed a_fdore ofdess linear in e until seven
administrations at a dose rate of 7.84 mg<J A/k&dry feed/day. :By the éighth %Z(jlmmistration TRR
reached a pronounced residue plateau. % weigl@d megatyamo d X 03391 ngg cqu/kg between the
7% and 13" day (8" — 14" administra@. T@esid level ofithe laﬁ@gg s@le (0.607 mg equ/kg)
was excluded from plateau calculati€s sineg the nﬁqyal bet@een difsing andlegg collection (0.25 day)
was significantly shorter than at&e oth@days mlly TRR levels in tlfk}ggs are compiled in Table

Radioactive residues in the eggs

6.2.2-2. RN

& @6 NN @ OQQ
Radioactive residues in dié€ected @&ans e@@ tissués > %\
The TRR in edible or@s a c(flssues@nged@om amo@mg to 0.090 mg equ/kg to kidney
amounting to 1.343 equ/kg Skelgtal mu ed f(& 615 mg equ/kg and skin for 1.101 mg
equ/kg. The res1du@vels@>‘éll edcigE tis @s of lgyire c@lled in Table 6.2.2- 3.

3

Extraction eﬁﬁ@%ncy &d id tlﬁcatlofn\@f ex&racted residues

The majority “of th@adloa@ve res@les 96%% - T00% of TRR) in eggs, muscle, liver and excreta
(Day 13) was e&tﬁctabl&wnh d@etonitrile/watet(8/2; v/v) and pure acetonitrile. From fat, 95% of
TRR could b@mact ith heptane %1 acetonitrile/water that completely partitioned into the polar
phase. Negligible ynts f<0.1%f th@R (£ 0.001 mg/kg) remained unextractable. Following
concent&sﬁron 99.6% to 160% of@ TR%?m the extracts were analysed and quantified by radio-HPLC

and radie-TLC. @ @
& s S

The radlo%hro ograp &rof&% of all extracts (eggs, muscle, liver, kidney, fat, and excreta)

showed only - {e>polar @dloa ive peak. Co-chromatography with the reference standard '“C-TFA
resulted in the same c%glgle pea that was unambiguously identified as radiolabelled TFA since two
different chromatq@phlc systems (reversed phase HPLC and straight phase TLC) were used. No
other peak could be observed. Therefore, the total radioactivity in all samples represented unchanged
TFA. Thus, the rate of identification in the samples was excellent amounting to 99.5 — 100% of TRR
in all extracts.
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Transfer factors of residue transfer of TFA from animal fodder to food of animal origin
The TFA transfer factors (TF) were calculated as mean ratio between the radioactive residues in

animal fodder (based on dry mass) and the total radioactive residues in eggs, and edible organs and
tissues of the six hens. Any correction for metabolic conversion products of TFA is not needed as total
radioactive residue was represented by the administered test substance (see b&fore). These transfer
factors ranging from 0.0115 (fat) to 0.1713 (kidney) are listed in detail in Tab§ 6.2.2- 4.
S @ o ©
Conclusion S B @
B @ S

Following repeated oral administration of *C-labelled sodi# triﬂ@goace@% (TF%@a) tox\é%c laying
hens for 14 consecutive days at a dose level of 0.50 m@FA/okg@w/ conﬁ@ndin@}b 7.84 mg
TFA/ kg dry feed/day) the radioactive residues in eg%@eaclfé\d\a plaféau 16@0f O§L mgequ/kg
after 7 daily administrations. 14 days after the firéDadmimistratio@the hefs

eréslaughféred and
radioactive residues were determined in edible organs ar{ﬁssues\ ese re%dues@coun for 1.101

mg equ/kg in fat, 0.615 mg equkg in musclg, 0.76058ig eg C) in éver ar@ﬁ%é% equ/kg in

kidney. The samples were extracted with ac itrile@'ater 6&» the &xtractssanalyse radio-HPLC

(reversed phase) and radio-TLC (straight gh@se . I@ntiﬁc ion of the radiodgfivity @n all samples using

co-chromatography with authentic *C- and ®vo chiéH ato@him@%thods@nth different modes
of separation generally showed only @ chrofatographic p tha@v@ una@guously identified as
TFA. No other radioactive peak apﬁéared’Q any sample. A®a contliision if¢an be stated that TFA is
metabolically stable in poultr}i. Bywas @idly exreted a@ not more tlw@\S% of the total dose was
detected in organs and tissues 6}0ursg§r ad@nistrql\é@ of the@s‘[ desg.
SN M N S

By comparison of the resife lergin fe@ eggsgorgans a}i tissa%? the following transfer factors for
the residue transfer of § fr animmodder@o fof an@\ml origin could be derived: eggs (at
6

plateau): 0.0499; mué%: 0.0784; fai@j&Ol ISétiwer: @ 9; ]@ey: 0.1713.
Fo & s &
"\@ § > @

Ly

Q O 5
o & s 8
& S
%%é%@%\
" &
S
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Table 6.2.2- 2: Total radioactive residues (TRR) in eggs of hens orally administered with
14C-TFA at a dose of 7.84 mg TFA/kg dry feed/day for 14 consecutive days
(mean of 6 hens)

Time after the 1st No. of TRR in freshly ark
administration administration laid eggs R é
[days] [mg equ/kg] @\ @° @& %
0 1 no egg sampled | &7 %, @
1 2 no egg sampled TN &% §
O 9
2 3 0.2 ~ \\ @7&) N
3 4 0@2180 © %ié% Coiiginuous@’ény o
4 5 @0.26/2’\\49 Gincr of r@ue éﬁ
5 6 O 0 @ &@ evelly ég)
6 7 Q &\562 0 S @
7 8 o039 O @ S
8 9 & Q 0.406 @@ o
) oI5 gL g
@ lateam level of
10 ' &0.40% sidues
11 2 O [ 9D 038 @ e
12 o 135 N 6405 O \\
13 N A8« ©0408Q°
S MY ?" Short collection
¥ - \ 0 @
1325 9@@@ m& i 0,607 i veriod
Weighted n@”n pl u le f © Qs N
8" — 14" adrﬁ%ﬂstra@\lon (days 7-13) @'39/17§
\) J
o &

@ o @ <& R @

Q"§@Q&

o \

\
Table 6.2.2;&3@ @twé&@sndu@ or andi@ues of hens 6 hours after the last of 14 doses
Of TFASt a do ve .84 m TFA/kg dry feed/day (mean of 6 hens)
N
Sy & o f%
@ @ N Mean Residue Level
Q%rga&/Tlssu
@Q [mg equ/kg]
@ © Liwer 0.760
@ 1dne @ 1.343
&
S Skeletal musdJe, total 0.615
§ Qeg mpscle 0.712
$ Thorax muscle 0.507
“F Skin without fat 1.101
Subcutaneous fat 0.090
Eggs from ovary/oviduct 0.754
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Table 6.2.2- 4: Transfer factors for residue transfer of *C-TFA from animal feed to eggs, muscle,
fat, liver and kidney of hens following repeated administration at a dose level of
7.84 mg TFA/kg dry feed/day

i 9
Milk/Organ/Tissue Residue level Transfer@
[mg equ/kg] | factor (TE) o
> Y © o
Eggs (at residue plateau) 0.391 0.(@6 L @
Muscle 0.615 « .| 0.0784: 7 &% S
Ay 5~ Q N
Fat 0.090@ & 0.0145 % N
Liver 0760 | 0080 ¥ S0 .
Kidney TSR I s
Skin 10107 | @oaa” | O L
: S @
X Q O & & @
S & & LTS
"\@ h @Q N @b o
N A S
i i @ Q b %@ Q é@
CA6.2.3 Lactating rumlnar@ o & SN @
o\ % @
NI NS
The nature of flufenacet resides f@goat &as investigated in the mew&sk of Directive 91/414/EEC.
The studies used [ﬂuorophenyﬁJL- @et t@(?hazole- -14@ufenacet [fluorophenyl-UL-
C]flufenacet oxalate and @%ﬁdla /$1e-2- 148]14511;1d0n%N go]&@gmdeN later two substances being the

main plant metabolites 1@:‘)ma eedV & @ N

@ &
All studies except &ter one wer orte@ the ¥ nogrﬁ In the EFSA reasoned opinion on the
review of the ex1s due Is a rdm Art 12 of Regulation (EC) no. 396/2005
(2012) a detaﬂeg@dsseSsglent i OVI(@ The @wra]@letabohc pathways in rodents and ruminants

were found é@ cor@?abl% @ @\ $§

The metabohsm%? [th@mazo 14C]T{€a&ioneé§gluc051de in the lactating goat was performed on
request of t@USEI@ It was rgmbml%&ed with the former EU application. Therefore it is

summarlze@a thls@%mls%)n S . Q
©
Table 5 provi an &overvw\@n the metabolism studies of flufenacet and major plant

metab11t65%@ actatipg g(%@ O
SIS
d @
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Table 6.2.3- 1: Overview of goat metabolism studies with “C-label flufenacet
Animal Label Report Submission
EU baseline dossier, | Presented in
Annex IT, plementary
Section 4, Point 6 @pssier Section 6
Lactating | [Fluorophenyl- ' R.G.; KCA 6.2.3/01 - @ Q) 9)
goat UL-'“C] FOE L P.L.; 1995; @@ o «
5043 M-002250-01-1 A SRS
S o
[Thiadiazole- | F. K; ctal; 1%9%9 62302 .- BN
2-14C] FOE 1995; ¢y ..O Qi& \@’ é}z
5043 M-002248-01-1 D O Y A
S @ STIRSEEES

Fluorophenyl- L F.K;etal; ¢ 7 | KCW6.2.3 N
[Fluoropheny - etal; ¢ Ig\ g@ & &

UL-C] FOE | 1995; . S @
oxalate M-004478-01- \:1% R ©§ Y& @J@ &@
AN © (@)
[Thiadiazole- | [ M@@et al: NI - Q & KCA@23/04
2-4C] 2002; M- @@251 Oikl NS @ @
thiadone-N- % ) @ @)@ Y &
glu&oside ;@. & = & @ g@(
[1-1%C] # 1. @al.; - N CA 6.2.3/05
Trifluoroacetic | 2013, 'S, ™ @© § o\@
acid | &ra4a4595011 S| RN
ST
IO N NN

g & D& e
Metabolism of thlad@ie-Ngg%COSldY(THl\%) 1ndjt1)e lagtlng goat

In metabolism studles of, 1ad 1‘@4‘1&6 et in @ybeans and rotational crops (e.g. wheat) a
major remdueo@%)lponem n ru A ant (foré% ha}@straw) was detected as thiadone-N-glucoside

(M25, TH wher@s the &rent {bstan as 8«1§\present Therefore, a metabolism study with a
lactating goat wag ¢ nducte usmg is mga ohte to discover the residues in food of animal origin.
This study w &perf equ@ of t@ USEPA to investigate the metabolic fate and

bloavallablllt}f@ TH& ina Féetaﬂﬁmm@

Repor@ & KCA\623/@§/ _- 2002; M-079251-01-1

Title$ ’ @ "@\Qmet@ohsmﬁ“ﬁﬁOE 5043 Thiadone N-Glycoside in a Lactating Goat.

Document Wo: @[—WQ&%@I 011

Report No:™ =\ F3041002

Guidelines @d %A Ref.£860.1300 — Nature of residue — livestock; 870.7485 — Metabolism and

data requirements rmacokinetics

GLP '@ yes

Executive Summary
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To determine the metabolic fate of thiadone-N-glucoside (THNG, M25) in ruminants [thiadiazole-2-
YC]THNG was administered orally as a single dose to a lactating pygmy goat at a dose rate of 0.432
mg/kg bw. corresponding to 16.3 mg/kg feed.

[Thiadiazole-2-"*C]THNG was well absorbed and metabolized. Recovered radiGactivity accounted to
91% of the dose. The majority of radioactivity was (72% of the dose) was exer ed with the urine, and
a smaller amount was excreted with the faeces (7% of the dose). Very li@ of tl@lose @1 %) wgs

TQ eg) Q%s dete@&ta in

S N
@ . Q .

AN o AN
Residue levels found in tissues were 0.215 mg equ/kg ié}(fhole @oodﬁ&. 75 %@qu/l%% kidneys,
0.125 mg equ/kg in the liver, 0.059 mg equ/kg in tlggﬂIT, @@ES m@quﬂ@ m@ tis@ and
0.008 — 0.040 mg equ/kg in milk sampled until day 7@fter ao@@lis‘cr@)n. @ @) @
S e & @

\ o
. L Y Snd o Lueati
The metabolism of THNG was through ox@tlve hydrolytic é@cess% and &0 jugation as

e uri@ The fain reSidue iné(}ver, k@r
ible in f&od of

fat was free thiadone. However, thiadone °i§expe<{ed to bejte @nimal origin as the

observed in the milk. The maximum residue level in milk (0.040 mg

60

the milk secreted at the day of administration.

concluded from the metabolites excreted wit , muscle and

gli
goat in this study was significantly over%&ed witR T 2 In r§ nm@ﬁdone@g s detectable. From
the metabolites found in the urine a p, sed ©~’-\ taboé%c path@y was\%@lcluc@ It is shown in Figure
6.2.3-1. ©) N % © N
R N < O A
2 W &N
Material and methods S N 8§ 9 R »
Y (9O %
& O NN &
Test Material @ Q @ & %
@ N
S X _© NN
Structural formula ©©w . @ é\a Q@) @KQ
g S S
o O S
o \ %
SR St
s AL
C S| L S

@;\9 @Q W & * denotes the *C label
Chemical name Q Thiad@-N-g@oside
Empirical formu);@ © Colég@ N2Q6S
Comp@ode @  THNG (og
Molar mass\(non-labgjfed) F@%Z.%@mol
IUPAC nattie % %, 3-hexppyranosyl-5-(trifluoromethyl)-2,3-dihydro-1,3,4-thiadiazol-2-one;

$ O 3g&l,ucosyl-S-triﬂuoromethyl-1,3,4-thiadiazol-2(3H)-one
Label @ [thiadiazole-2-1*C]
Specific radioactivity 9.41 mCi/mmol = 63000 dpm/pg (1.048 MBg/mg)
Radiochemical purity >99% by HPLC (radio-detection)

Test Animal
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Species Pygmy goat
In-vivo phase Southwest Biolabs, Inc.; Las Cruces, NM, USA
Analytical phase Bayer Research Park, Stilwell, KS, USA
Sex, number One female lactating goat
Body weight 18.6 kg at receiving @(i@
Age Approx. 2.5 years N o <
Acclimatization Two days before administration @ @ Q (%)
Housing Stainless steel metabolism cage, 19- 3@% 2@9% 41% hut&;ﬁty,
14/10 hours light/dark cycle — &° S S @ >
qé ] A
Feed and water Ruminant feed, alfalfa pellets(\%\lﬁ%y, gl bzt@ @ N
Fresh potable water, ad lzbﬁe?n @J) o
Health status Normal and acceptable a&gorm Veterﬁfﬁry 1 st1ga®n N
2»@6 @ @S @@/
& °\ . % & @ @
Preparation of the dosing mixtures and admlnlstra@n \

&, & @
The solid radiolabelled test substance was disSelved i 1 sma@;ﬁmour@of methanol filled into a
gelatin capsule that contained o-lactose. Th@ethanc@was wed to evap@te an@ythe capsule was
sealed at ambient temperature. The sealeQ%aps wa @ly a 1ste&?us1n@} balling gun. The
actual dose rate was 0.432 mg/kg bw/ correspondudig to l6@mg/ in fe@ased on an average

feed consumption of 0.493 kg feed/c@ & §

°°‘“@©°

AN
L AN S
Collection of milk, urine and faec@ @) S N

9
The goat was milked twice_daily in @?m@g gn&even(t%g unt1@ hours post dose. The milk
samples were weighed, sub@nple%l@d store N>

rozen.
o > @ S
Urine and faeces wer@araté@ collected on a daily pagis u 168 hours post dose (additional urine
collection: 6 and 4% hours after d@mg) @eces @nple @ere blended with distilled water until
homogenous. Aliquots of, m1l pand exeteta sa@es wety radioassayed.
7 v @Q |

Sacrifice an@%llectic%} of ofgans am@ssue NS @
A major portion &%leood was collected ort term1nat1on of the animal. On day 7, the goat was
humanly term1 dted w@a bol&@gtol @t necropsy, bile, liver, kidneys, fat, muscle, the GI
tract and the @dual &icass %ere cgited @@ghed and stored frozen. Liver, kidney and fat samples

@

were hom@med@%%h dgce N S)
S & S
All s@es were sh1 & to tke Bayer\@search Park in frozen stage for analysis.
Q K4

Sample ex%’lcnonknd prm&smg&

Urine proﬁles@rve det@rminé@zby radio-HPLC for each collection point. The identification and
characterization of th&yadioactive compounds were made for a composite urine sample from all time
points. @

Faeces samples were extracted four times with acetonitrile/water (9/1, v/v). The combined extracts
were radioassayed and purified by passing through a CI18 solid phase extraction cartridge,
concentrated. The solids were further extracted with methanol, IN aqueous hydrochloric acid and 2N
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sodium hydroxide in succeeding steps, each time for 18 hours under reflux. Each subsample was
radioassayed.

Day-1 milk samples were lyophilized and the resulting solid extracted three times with methanol
followed by extraction with water/acetonitrile (9/1, v/v). The methanol extract&yas radioassayed and
analyzed by radio-HPLC. %@
& > & o
Blood samples were mixed with acetonitrile and the resulting suspensiofa par ted by ntrifugdton.
The supernatant was evaporated to dryness and dlssolvg in V&Qter/acagmtrlle@% 1, V@) for
radioassaying and analysis by radio-HPLC. Q> N %G \
7 © Qix X

Homogenized liver, kidney and muscle samples re s@p}rately‘“xtra@ th timy \ozvith
acetonitrile/water (9/1, v/v). The combined extracts @ere caycentrated to dfgness afid red ved in
acetonitrile. In case of liver, the resulting acetom@e sogﬁon w&%artmo%e E&§ls‘[ n- @xane (3x).

In each case, the acetonitrile solution was radlq%sayed @1 ana@ﬁed by@dlo-
N

Fat samples were extracted three times with exane. The bmggi hexa@ soluti on was partitioned
against acetonitrile. The residual sohd@m th@lexa&é@extra révextra agied three times with

acetonitrile. The acetonitrile part1t10©Qom the hexane ex@ets anﬁ@he a@mtrlle extracts were
combined, radioassayed and analyzddby radio- HPIz@ @@ § .
N
2 é}ﬂ RN
Homogenized GIT sample wasVextracted th@ tlmgs\g@nth ac@omtr@ The combined extract was

radioassayed and analyzed @radiog PLC. \_ \f@ \
& & <
Radioassaying § QJQ V © @@ §\

Radioactivity mea&éﬁents (radioagSaying)“were ucte liquid scintillation counting (LSC);

aliquots of liquid @‘nple@v‘“ere (i&gsactl asured, aliq of solid samples were first combusted
using a sarnple @1dlze&@w fd 14§
resulting so \1 rad ssay d by LSéﬁ The\ 1n1mu@@ensmwty of LSC was 0.00055 mg equ/kg for
liquid and 06 1?@equ/k@or sol@sam & N

QO @ O A
Radio- chroma&%graphw%d mas spﬁ%ﬁttrv of'the extracts

wa sorbed 1n an alkaline scintillation cocktail and the

Radio-HPLGwwas ucted using evers@nhase column (RP18, 250 x 4.6 mm, 10 pm particles)
that was operated @ith a gedien @xtur{?f 0.1% aqueous acetic acid and methanol. The system was
equipp with an détgctor an?a radiomonitor.

LS
A combindtion ot%quid g@%mat(@aphy/electrospray mass spectrometry (LC/ESI-MS) was employed
for structure eyaftation. ®ass s(%ejctrometry was performed in both the positive and negative ionization

v"\b
des.
modes @

YF-NMR spectroscopy

YF-NMR spectra of isolated urine metabolites and reference standards were recorded in methanol
solutions. The magnetic field strength was 14.0 Tesla. The observation frequency was 564.717 MHz
for '”F. Chemical shifts were reported as parts per million (ppm) downfield from external trifluoro
acetic acid.
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Findings

Recovery of radioactivity in milk, excreta and analyzed organs and tissues (Table 6.2.3- 2)

At study termination, 7 days after the oral dose of “C-THNG, the total recégery of the “*C-label

amounted to 91% of the administered dose. The predominant portion of the d&s was excreted with the

urine (72% of the dose), while only a tenth of the urinary radioactivity wa@%und whe fa@s (7W@f

the dose). Less than 1% of the dose was detected in the (total) milk 4nd I‘V%f the dose in, (Wer.
& Vit s S

Kidney, muscle and fat contained less than 1% of the dose. S & KN é %

V'S VN

Residue levels in milk, blood and organs and tissues (Tabfg, £6.2. 3- @ KK \@ é} .
The highest residue level was detected in the blood ar%{ﬁtl ?&Q} 215%g E@ u@ foll@d by
the excretory and metabolizing organs kidney (0.175@ig eq) andgliver ((@ mg&equ/kgiMuscle
and fat amounted to 0.025 and 0.059 mg equ/kg.{Dhe h‘%ﬁﬁst re&%e leve in m@ was foiind at the
first day after dosing amounting to 0.040 mg quékg § é\g ©& @Q &@
S b
'a‘- 2 ;Q Fkable 6.283- 3)
Milk samples of day one after dosing ( ning Q ev @g m@ shoa{% 4 ractlve peaks in the
radio-HPLC analysis. None of these @ c fald be dentlﬁ@ut th@one @) could definitely be
excluded by comparison the HPLC @i/ltlono mes %, @@ § ‘.

S
In the extracts of liver, kldney,}lu @at a 100 o@y oneﬁho @3\1( was detected that could be

attributed to thiadone by co@anso the KELC efﬁmon t;{f@and b\ C/MS.

& i o
Radioactive residues 1n®1s eanngaeces%able 3 3@

The major portlon nally excre I‘ESI 1ng THNG (thiadone-N-glucoside) was
the oxidation prod THRGA (th% one nic a 37% of the dose) and the original test
compound THN@conj%Qed «‘54 an a 1ona\§iuromc acid (THNG-GA, 4% of the dose). Instead
of this extra uro%ﬂam also su id can by nked to form THNGSA (7% of the dose). In
these conjugates, t‘i@ N Bond bet@en th@one g%rd endocons remained intact as indicated by '°F-
NMR analysis. A§\1a11 &rﬂon offree th@one gﬁ) was detected in the urine amounting to of 7% of
the dose. @ >

In faeces, only 1%0f the @bse w@dete ted as the oxidation product THNGA and another 1% of the

dose e thla(%ne (TH). @
FET e s

Conclusioh % § §\
© @
Following administration of the radiolabelled thiadone-N-glucoside (THNG) to a lactating goat the

radioactive residus well absorbed and almost completely excreted. The main route was through
the urine, with a renal-to-fecal excretion ratio of 10:1. The main metabolic conversion of THNG (in
urine) was the oxidation of the glucoside endocon to glucuronic acid and an additional conjugation
with glucuronic or sulfuric acid. None of the conjugated metabolites were formed from free thiadone
(TH).
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While free thiadone was detected in edible tissues of the goat, the residue levels were low at 1x
feeding level as the goat in this study was administered with an exaggerated dose. No free thiadone
was detected in the milk.

The proposed metabolic pathway of THNG in the goat was derived from the mefgbolites in urine. The
major detoxification proceeded initially through oxidation and conjugation re&c@ons of THNG prior to
excretion. The pathway is shown in Figure 6.2.3- 1. Q\ @ é &
O @
@ Q @7 % %
Table 6.2.3- 2: Distribution of radioactive residues in excr@;o milk%nd og%%ls an@ssue@ goat
7 days after a single oral dose of [thiadi 0@-2-1“(@&hia@£&e-N-&%@osid§§’l’HNG)
at a feeding level of 16.3 mg/kg feed/da . O N N 2
s & &

(given in % of dose and mg equ. of THY /kg)g& v § Q) N
O ¢ @w @ O @
T R g ] O
. . J esidue leve & @
Excreta/Milk/Organ/Tissue — i
T [[Woldes | Digcalial |
Urine (total) S X B q
Faeces (total) & 6& @@@7 ({\\ﬂ %\g_ @
@ S cf@& Q@ - $
! . 02040 at
. S . Q ANmax

Milk (total) %\ N @@ 0 é thé%ﬁgrﬁst day
Liver LS | ol © |, 0125
Kidney %, ((%Q} ) B <é/3> @w@ 0.175
Muscle o~ Sy . BN 0.025
Fat. & @° S O] @<1 7] 0059
Gastfointestinal tract %, @J 3}\@ 0.057
Bily o @ ((@% B3 @J 0.014
Bood O 07 & EIE

& Residual carcass*) O @@ 6 0.001
C@fwash@ IS 703 v < -
> . @ O

@yTotak;ﬂ@oveﬁ\ I{@} N | 91 -
*) Radioaty in§@ residual ca@s wa@%stimated based on the carcass weight and the average
residues in muscle@nd fatQ® Q N
Sy Y
A
© ¢ & ¢ .©
g a2
O
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Table 6.2.3- 3: Radioactive residues in excreta, milk and organs and tissue of a goat 7 days after a
single oral dose of [thiadiazole-2-*C]thiadone-N-glucoside (THNG) at a level
16.3 mg/kg feed/day

(given in % of dose or % of TRR in milk/organ/tissues)

("@

Residue component &

THNGA + S
THNG- | THNG PH 2 ©

THNG-GA") i
SO3H | (M25 M
(M24) (h ) @9 )\@’ L)Y

Excreta/carcass [%@of doge] - &r\ N
Urine (total) 41 7 129 ]
Faeces (total) 1 - y\\ﬁ@ N v
Residual carcass - O |¢’- @ & O - @
N LN ©
& & &
Milk/organ/tissue &T % OQRR gﬁnlk/oﬁanms@)@] @,\))
S 2R q@ 100

Milk (total AN - : )
ilk (total) [\% O &@, @Q J@\% [(i’@ (4 peaks)*)

Liver

) Q
Kidney RN - KON & - 9¢ -
Muscle .2 - - N 95 -
Fat ) @ N, 4O 48 -
Blood Q1 &7 L NN 90 -
) mixture of the two cor@nent@ﬁ{N%T’A&nd TH G;&W 0)

*) The radiopeaks in @ did et co- g{uate w{l;l S

@)
S
@3

Uy 2
K/

Figure 6.2.3- 1: Proposed metabolic pathway of thiadone-N-glucoside in the lactating goat
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(concluded from the metabolites observed in urine)
OH
HO o -
NN,
re— &0 OH @(f@
THNG N o
0\ N &
&} &@ © &
@ .0 AN D
60 & Q\ & @
o OH @ ‘oM %© o\”\y
AN & ST W
N-N, L SR SN 9 o
iR J—OH @ S @y < X
FE—\:"0 I % FCTpRe 0 Q) N
© ¢ @ @ U &
THNGA Q \"\ o\§THNGSA& > @
/&ﬁ W X S SERZ
Q ©) O v @
S ONF Y b o
DH o\ @ % @
"% o &% &H @ W, @
N-N - @ M, 9
rol 2 Q26 R F;.;*@S)Q‘c@Q
S SR GRS SR
AN Y5 OH
THNG-@O < © S
"\@ v A .9 @ N
é” ©© @ O\% & . @g * position of *C-label
>y O & N
Eaes g3
Metabolism of tri@roace%c a in l@aﬁng t 6@
o g & @
S & &S

@
Under natural, @siol&g@al anV%E?nentaQond' jons TFA is dissociated and appears as TFA
salt. The co;{@r cati@%gdepec@s on th®)chentical surrdinding and is, thus, not defined. Therefore, TFA
is expressed as thg%@rent co@poun f the\s@%s, i.e%’s TFA-acid, keeping in mind that a TFA salt was

administered t%\g tshg\ anin@lﬂs, Q@ &Q é
9 @O %
Report: O  QKCA%2.3/05¢ I 2013; M44445901-1
Title: @U [1-‘4é\JfTriﬂ®roac%&§§ acid - Metabolism in the Lactating Goat.
Doctigient Ne @%444\(5}-0 -1,
Report N@ %nSa%@-062§\

Guidelines and~ )
data requiremefits

@

OE@ guideline 503, Metabolism in Livestock, adopted 8-January-2007,
OPPTS guideline 860.1300, Nature of Residues — Plants, Livestock, 1996
i@ompliant with EU Regulation (EC) No. 1107/2009

GLP

yes
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Executive Summary

A metabolism study with *C-labelled Na-TFA was conducted with a lactating goat as TFA revealed to
be a major metabolite in plants that were treated with flufenacet and are intended as ruminant feed.
This study is needed for a dietary risk assessment including food of animalGgrigin to address the
transfer of TFA residue from feedstuffs to milk and edible animal tissue. & .
S @ o o
TFA was orally administered per gavage as '*C-Na-TFA to the goat focon sceutive days Wy\ane
dose per day. The dose level expressed as triﬂuoroacetibacid, fFA, was 0.504m /ki%/day
corresponding to 11.9 mg TFA/kg dry feed/day. %@ Q> \\ %© N
The radioactive residues in milk reached a steady staitga ap 1mate@730 l@s af@he firsvdose
amounting to a plateau level of 0.102 mg parent e @alent (mg»qu/kgiZFive days afterlhe first
administration the goat was slaughtered and radioé’ve Sidues G deter ined@ ediblgptgans and
tissues. These residues accounted for 0.091 m&gequ/k 2 fat, &347 n@\equ/l@ mu&, 0.551 mg
equ/kg in liver and 0.967 mg equ/kg in kidn he s@ples e extfacted with ace@ile/wmer and
the extracts analyzed by radio-HPLC (réwgrsed &hase) radio-TLC (@raight phase). All radio-
chromatograms showed only one chror@%grapk@ 14C-{k. C@ron@%grap@ with authentic *C-
TFA using two chromatographic ods Qvith differentSmodes separation unambiguously
identified the radioactive peak as TIA. Ne)\o@ler radjoactiv®peak ear§d@ia any sample. Therefore,
the conclusion is drawn that th& total@dioact&%ty in %ilk, Qrgans %@% tissues consisted of the
unchanged TFA. ~ § é %@9 @
¥y © L N .9 . ©
By comparison of the reside levi &in fe@ milk@rgans aﬁl tiss \the following transfer factors for
the residue transfer of § fr anim%odder@o foad of an@\ml origin could be derived: milk (at
plateau): 0.0086; mué%: 0.0292; fai@j&OO%éﬁwer: 63; ]@ey: 0.0813.
o & s 9
Material andbn@hods\ @@ Q

@
SR S
Test Materla& @Q & ©© @’\ v
N

RS S

%o

* denotes the '“C label

(\@ & @} D
Structural fo a @ %,
N ﬁ &
. o

SN

@
Chemital néfe <V @odiynirifluoroacetate
CASRN "V 2932:18-4
Empirical formuflr° O | C.F3NaO,
Company code BCS-AZ56567
Molar mass (non-lafefled) | 136.01 g/mol
Label v 1-14C
Specific radioactivity 4.08 MBg/mg = 110.14 uCi/mg
Radiochemical purity >98% by TLC and HPLC (radio-detection)
Remark Trifluoro acetate appeared as anion under physiological and

environmental conditions. The corresponding cation depends on the
chemical surrounding and, thus, is not defined. Therefore, the residue
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levels of trifluoro acetate are expressed as the parent substance trifluoro
acetic acid (TFA). A conversion is conducted via the ratio of the molar
masses:

MM (trifluoroacetic acid) / MM (sodium trifluoro acetate) =
114.02/136.01 = 0.8383

The specific radioactivity of the respective triﬂu%g@cetic acid (TFA) is
therefore: 4.08 MB/mg / 0.8383 = 4.87 MBg/mg_

S @ o o
R

Test Animal QY @
& @ e © &% §
Species Goat (Capra hircus) o N O N
Breed “WeiBe deutsche Edelziege™ NN ay
Sex, number One female lactating goat -0  ° N N S .
Body weight 52 kg at first administratign, 51 @’at sacrifice &Y © &
Age Approx.15 months @ @ © &
Acclimatization Two week before ad@mstr@ﬁbn . S @
Housing Stainless steel m aboli;&ge, 182C, appfox. 60%rel. h@@dity, 12/12
hours light/darlegycle S airglhang r hour
Feed and water Ruminant feedJiay, ha}l\ﬁellem@carrot ad Iz
Tap water f@% locgﬁsupph@@ad li
Health status Acceptab,}\;f%%ccordlng to Vgterinar}@nvesiggtlon f\("@
Preparation of the dosing mixtures ahd adrmmstratlm § @

Aliquots of the solid radlolabellgg test stanc&were fﬁfed 1&9ﬁve§%\atm capsules. The sealed
capsules were stored at < -I%eC ad -~ 1strat1% Ren@mn est substance was used for
identification via LC- MS/Igwand !§ emo trate the stora§@ Stabl}% during the dosing period via
radio-TLC. One capsule day~¥yas o@y adr&n1stered§n the@ommg for five succeeding days

c§ T @averag? daily Qose 2 unte%\to 30.9 mg sodium trifluoroacetate
(corresponding to 25 g trlﬂuoroadgtlc acidy, TFA) Qeferteto the daily feed consumption and the

body weight, this d@e cm@ﬁ’pon @ e level of 11.8mg TFA/kg dry feed or 0.50 mg TFA/kg
bw/day. This do@was to@ate hou y obsexvable toXicological effects.

using a capsule appli

3 S
Collection é%\‘mllk %@Qne anéaeces@ @’ R

The goat was milked in the mor@lg 1m 1ate<1§ prior to each administration, and eight hours after
admlmstratlonm; dir »\'i‘ befﬁ@sacr e. The@dllection intervals for milk sampling were: 0-8, 8-24,
24-32, 32- 40& 8- 56 72, 7 -80, a ~"c 96-120 hours after the first administration. The milk
samples w assa via i@uld scintillation counting (LSC) and stored at < -18°C for

97 days=) @
B s

Urine andfacces were cod ofna daily basis. Urine was collected in plastic vessels under dry ice
cooling. The f‘@ n@s were homogenized after addition of water to yield a wet paste. Aliquots
re ra%oassaye@y

N
Sacrifice and colle@on of organs and tissues

Six hours after the last dose, the goat was sedated and anaesthetized by injection of Xylazin/Rompun,
Ketamin and Pentobarbital-Na. Under deep anaesthesia, the animal was exsanguinated by cannulating

of the excreta

the jugular vein and finally terminated by intracardiac injection of the veterinary drug "T 61®". Then,
the goat was slaughtered and the following organs and tissues were dissected and stored at < -18°C
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until analysis (103 - 124 days): round and loin muscle, omental and perennial fat, liver (without gall
bladder), and kidneys.

Radioassaying and processing of samples

Radioactivity measurements (radioassaying) were conducted by liquid scintill&jon counting (LSC);
aliquots of liquid samples were directly measured, aliquots of solid samp@ were first combusted
using a sample oxidizer, the formed *CO, was absorbed in an alkaline s@atillat@cocl@l and ¢he
resulting solution radioassayed by LSC. S B @
B @ S

For metabolism investigations, a composite sample of mi@@coll@ed fr&%o h@©102 °J&§'ﬁme of
sacrifice) after the first administration and composite sat@l’es of falscl in and ounc@fuscle) and
fat (perirenal and omental) were prepared. The co ite Fﬁgﬁ(, m %e a at samples the
complete liver, both kidneys and one faeces sampléd72 — @6 h) wepe thorGighly Komogefiized and
kept frozen until extraction. Each sample (except w{&trae@%with a&tonit@e/ wat@y (8/2, v/v)
and pure acetonitrile using a high-speed stirrer@\;l“ he fa se ted mi@es of& =heptane and
acetonitrile/water (8/2, v/v) also using a hig %—%eed @Ter wed%y sepagation o heptane and
the aqueous layer. All acetonitrile/water ek{racts were coneghtrated and an@yzed by radio-HPLC and
radio-TLC. % & &g@@ @Q o\w\’ @@

NS o &P @
Radio-chromatography and mass spéetrometry of the éxtracts) Q> . ©
Radio-HPLC was conducted usifig a re ed-pﬁ%e colu%)n (R&%, 25&? 4.6 mm, 5 um particles)
that was operated with a gradiér} mixgae of r/fo acid (99/1, and acetonitrile/formic acid
(99/1, v/v) at 40°C. The syst&m was €uipped.with anUV glef@tor 25k nm) and a radiomonitor with a
solid glass scintillator (c VOI@ 370@). The limit o?quam§cation (LOQ) was derived from
background noise levelﬁe Wiine ar% the highest peg k in the thromatogram. It ranged from 0.001
mg equkg (milk, f®@kidney) to %2;&05 qu/ Qliver@%olumn recovery was determined by
comparison of injested ar@%luted%ad}iiﬁvity. eac}@se, it accounted for 96.2 — 99.6%. “*C-
labelled TFA yv\@co-in@ed t@@ntif

resi@es in the samples.

Radio-TLC&ﬁ gG@?cted & a sili§§> gel @ plaf%,\ﬁo x 20 cm) that was developed with a solvent
mixture of ethy&%etate@-prop@l/wat@aceticid (65/24/22/1, v/v/v/v). Following development
the radioactiv&?spots re dg@ ted radiolumingraphy via exposure of an imaging plate to the
radioactivei@ptségdete&tion limgwas approximately 5-10 dpm/spot after an exposure period of at
A was also&d a%ig%ference standard.

Q> @
The tsuce @ Wa@entif@by LC-MS/MS consisting of anion exchange chromatography
and a hightsesolution m@pec@neter. For ion exchange chromatography a Dionex column was

least 14 hours. '

eluted with an @y eou@oluﬁ% of 20 mmol KOH as liquid phase. The mass spectrometer was
operated in thmod%of electro-spray ionization. This test substance was also used as reference
standard in radio—I—k@C and radio-TLC of the extracts.
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Findings

Recovery of radioactivity in milk, excreta and analyzed organs and tissues

Six hours after the last of five oral doses of 0.50 mg/kg bw/day of '“C-labelled TFA approximately
69% of the total radioactivity was recovered in milk, excreta, muscle, fat, liger and kidney. The
remaining 31% of the total dose were assumed to be associated with the gas@@ntestigal tract and the
remaining body. 47.3% of the total dose was excreted with the urine and 153% wi@?he fa@s. 1.1d%o
of the total dose was secreted into the milk and 5.1% were detected in -@ev(s’{m edi%e org &ind
tissues with 4.1% of the dose being associated with the mu%ﬂar tisgue (assuming 6&% of Q{\y@body

weight to the muscular mass). @ . % N
S NI
. . . . @ N % NS 9 o
Radioactive residues in the milk R @ N S v

The total radioactive residues (TRR) in the milk ran@ fro@@bw @g equ/@g@o 0.@©5 m, Qu/kg in
the collection period 48 to 80 hours after the firdgpddmi Oi%tratio&%t the fome o@acriﬁ@; a further
increase to 0.171 mg equ/kg was observed due@ the shogter ti@inter betw@ the @@ dosing and
sampling (ca. 6 hours). The time course of r; acti@ in mifk showed a typical di 1 pattern with
temporal peaks eight hours after each admignstrat'@n and eipks shortly bef@re the next dosing (Table
6.2.3- 4). A plateau level was reached ag‘g%oxima@ly 30, (urs a@ theoé?\s’t adngiistration. This level
was calculated as mean value of the @ss wted éaily a@agesoo@le n‘@ samples between the
second and the fourth administratida? The&esultoimgwsteaate in i)k amounted to 0.10 mg
equ/kg. (The residue levels of thg ﬁrs@ﬁy werd exclud frem the m}eau calculation since the
residues were still increasing at'the .-*.:’ ningef mi @ollect. Th@esidue level of the last milk

sample was also excluded s&e the faterval \befweeiidosing &id mil@g was shorter than at the other

days and a second milk s e w@%xot a‘@able due to slaughteriﬂ%.
SRR A
N
Radioactive residues@dissected orgvé}_a,s and tissues Q® é@
The TRR in edibl@orgar@ﬁnd tdx.%ues réfiged fatamounting to 0.091 mg equ/kg (mean of
perirenal and onfental f{@o ki am§ﬁg @ .967 mg equ/kg (Table 6.2.3- 5). The radioactivity
concentratic@f thegetal r@&scle arélﬁat re%rred tagt08% and 0.43% of the total dose assuming a
value of 30% ap&@ % d®the b@y we@ﬁt forthese tissues, respectively. Altogether, the test
radioactive resi%& in all_dissected orgafi@\ and ue samples accounted for about 5.14% of the total
dose. @;\9 @ § o
N @@ « N
Identification of gradio@ive re§idues '
Radio- C andradia@}J LC rok\i?les @fle extracts of all samples (milk, liver, kidney, muscle, fat,
urine énd s) s@@ed (&/ on \lar radioactive peak. Co-chromatography with the reference
standard l“STTFA%isulte the gﬁme single peak. No other peak could be observed. This peak was

unambiguousl@ tifiéd as radiolabelled TFA since two chromatographic systems with different
separation modes (rez@{sed phase HPLC and straight phase TLC) were used for co-chromatography.
Therefore, the tota@ioactivity in all samples represented unchanged TFA. The rate of identification
in the samples was excellent amounting to 98.6 — 100% of TRR in all extracts.
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Transfer factors of residue transfer of TFA from animal fodder to food of animal origin
The TFA transfer factors (TF) were calculated as ratio between the radioactive residues in animal

fodder and the total radioactive residues in milk, and edible organs and tissues of the goat. Any
correction for formation of transformation products of TFA is not needed as total radioactive residue
was represented by the administered test substance (see before). These transfe€factors ranging from

0.01 (milk, fat) to 0.08 (kidney) are listed in detail in Table 6.2.3- 6. & R

: S

S @ © o
Conclusion QS @
Following repeated oral administration of “C-labelled sodiu@ triﬂ@oacet@(TF%@a) tmi%ﬁlctating

goat for five consecutive days at a dose level of 0.50 mg@A—gc@kg l@@%ay Q@espo@?hg to 11.9
mg TFA-acid/ kg dry feed/day) the radioactive y&dues&\n mil@’reae@ a @dy e at
approximately 30 hours after the first dose amountingto a pu le@l of 0.2 mg @u/kg@e days
after the first administration the goat was slaugl@red i radio%%ive re%fdues @ere de@rmined in
edible organs and tissues. These residues accqgglted foi.091 equ@g in f@@.%&@g equkg in
muscle, 0.551 mg equ/kg in liver and O.967g equ@g in kilney. Fhe samples w@xuacted with
acetonitrile/water and the extracts analyzéd\by ra@o-HPL@ eversed pha€g) and radio-TLC (straight
phase). Identification of the radioactivig@l all s@mles&@ng 9 ron@ﬁt‘?grap@ with authentic *C-
TFA and two chromatographic metho@vitb ere modes, separ@)n g@ally showed only one
chromatographic peak that was unarﬁbiguo% y identified as@FA. No othgr@dioactive peak appeared
in any sample. As a conclusionGt can@ stated>that TFA is @etab(ﬂ\g:\ally stable. It was rapidly
excreted as not more than 5% of'the tdose@aﬁs de;&ig%d in t@ diss@)ged organs and tissues 6 hours
after administration of the lgdose. Q o, 9 | &
SR

By comparison of the r§e in f, mil@,orga@j@md t'%es the following transfer factors for
the residue transfer éﬁf FA from apjmal fodder to @d ofmal origin could be derived: milk (at

plateau): 0.0086; n@cle: 039292; ﬁ&% 0.00 live§). 46§idney: 0.0813.
2 \@ §u )
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Table 6.2.3- 4: Radioactive residues in milk of a goat administered with “C-TFA at a dose level of

11.9 mg TFA/kg dry feed/day
Time schedule after the Number of Weight of Residue Residue level
first administration administration | milk sample | level in milk&) in milk, daily
[hours] sampl% average
[ke] [mg e(@&g] @ng equ/kg] R
0 1
8 1.27836. ., o@éﬁ**) 5 g ) @
24 %) 2202447 | _0.057*%) $9.073*%y
24 2 o &S @ %,
32 1.19898 ° 2 &2
48 *) ,’&30380@\, 0079 &) .097
48 3| (Pl < G ..., O vy
56 Q 110321 L 0138 | @ @20@
72 %) o 236203 L 0079 o 0698
72 4 X o @] K7 O
80 o D 116649 01452 | O
96 *) & A 23485 o 0695 @ 0112
96 ey & W . A
102 Q° & | @&85851 o@fw**@ -
Residue plateau in milk (3599—96 Fours after ﬁrsp@minﬁ&atno&)w 0.102
& \
*) Milking immediately befo% the ~ ox¥ adm tratio
**) Not used for calculatigiof the @1due plateau 1rf<1£&fk s1n(@e51due@re still increasing at the beginning
of the collection perf \
**%)  Not used for calefiation c@% res%e plat@J in itk smc@pcnod between dosing and milking was

shorter (only 6@ fours) andno da@of the sgcﬁ:ond midking @Vallable

&

%

@

Table 6.2.3- 5: @dloa@e redidiles i
\of 14(@? ta doseC@el of 11.9 A/kg dry feed/day
A
Q) O © “@’ .
°N Organ/Tissag @ Residue level
s$ N Q) [mg equ/kg]
S TR S
‘é\ @%wer& A 0.551
©© Kiddy O s 0.967
R@ind muscle (saféple) 0.346
g%in n@}:le (sdmple) 0.352
% Tot@ody @cle *) 0.347
§ Peritenal fat (sample) 0.064
%ﬂental fat (sample) 0.107
@f Total body fat *) 0.091

gans@ tlssugof a goat 6 hours after the last of 5 doses

*) Weighed mean residue levels in total body muscle and fat were calculated from the sample masses of
the two types of muscle and fat and the total radioactive residues in that samples, respectively.
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Table 6.2.3- 6: Transfer factors for residue transfer of “C-TFA from animal feed to milk, muscle,
fat, liver and kidney of a goat following repeated administration at a dose level of

11.9 mg TFA/kg dry feed/day
Residue level Transfer -
Milk/Organ/Tissue
[mg equ/kg] | factor (TH), o
> © o
Milk (at residue plateau) 0.102 0.0086 . @
Muscle 0.347 00292 - &% S
Fat 0091 @ | 00076 | O WO¥
Liver 055" | Oloodes | o
Kidney 0967 7 o8Iz oF & &
O o W @ <) @
@ \ 2 & >y @
X NN
Rat metabolism study with [thlﬂdlﬂlOlE@MC] \, fenacét @
Q K @ v
& N @ @
Please refer to Section CA 5.1.1 of the Fﬁﬁenace‘@osmer@epm@@A 531/01. %
O @

- R. 2012: [Thlad@zole-ﬁ Q [Flute acet@ppo@e Ex@lment for Identification

of Metabolites in the Ur@g of tlél{at ulﬁgubhsh&f rep@f Bax%r CropScience Comp. No.
M-441499-01-1. 'S O & &9 Q
S O . w O
éa @ & O\ Q @ O\Q
The result of this study is @d in @followng S %
T O @ N

5- 14@.&% to rats (I mg/kg bw) most of the
radioactivity was a@ady @feted% ours excretion being the predominant route of
elimination. Th%excrctl@ p 1mil % that f a former study on the metabolism of
radiolabelle fenacgt.in ﬂkﬁfatls lar etabol \(g etected in urine and blood plasma revealed to
be triﬂuoro&etate %&) ré@phing @evel oftiipproximately 10% of the administered dose. Therefore,

it is concluded tl@%thls %taboht@s cov@ in tﬁ@cologlcal studies of the parent substance.

o
9
S @

Summ y of t sfer t@tor a &)}entlal residue transfer of TFA from fodder plants
to food>of animal ori@m resultm&@m livestock animals

@ N

@

For a dlete%/ exposure agggssmen&le potential residues of TFA in food of animal origin have to be
included. The nsfer TFyinto eggs, milk, meat, liver and kidneys were determined in the

Following oral ad #tration of thiadiaz

S ME. . cM., . L.L.. Sahali, Y. (1995): The metabolism of FOE 5043 in rats.
Unpublished report 106665 of Miles Inc., Stilwell, KS, USA, now Bayer CropScience, Comp. No. M-002247-
01-1.
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metabolism studies on *C-TFA in goat'® and hen!” described above. TFA transfer factors derived in

these studies are presented in Table 6.2.3- 7:

Table 6.2.3- 7: Summary of TFA transfer factors from animal feed to edibl@@gmmodities of

livestock animals RS No &
N
(@ @ o 9
Goat @ Ben = N
. : o | 14% 0,560 & Dy
Edible Commodity 5x0.50 mg TFA/kg bw/ 14 0.5@ TFAZxg bwiday
119 mg TFA/kg dry feed”  |57.84.iig TFAJRg dry.teed
Milk (plateau) 0.0086 @~ . D N & o
Egg (plateau) - & v Q004990 o>
Muscle 0.0292, DN &, 0.0784 @n®
Fat 0.0076 & «]> <« O0QH5 @
Liver Q63 & Y| oY 0:0969¢55
Kidney - 00813 Q 00017137
& i % @
S © &@ @Q N 9
S SN
CA624  Pigs o O 2 &9 §\ ©
i A
oD QN

The parent substance flufenacet is m@olize@in rag@at an&@en V@the same principle metabolic

reactions. These reactions

isopropyl acetamide gr and

(M7) and FOE des~ (§}§met
Further cleavage(@acti%s resu

of the paren wlecul

prise@ first Mvagé%f the %lea@@etween the N-fluorophenyl-N-

X

tr@@romyl thi diazoleégroup by reaction of glutathione

transferase with the adgtami e@)moiety. The resulting glu10nate conjugate (M22) is further

metabolized by hy% ic, oxidativ@%md cl@%ﬂage Q@ to :‘Js' cysteine (M23), FOE methylsulfone
opr

ulfo

MI153and vi @cetylation to FOE acetyl cysteine (M10).

in forgration@d FOE fluorophenyl acetamide (M23). The other part

mai&ing aft@uta&]&one cofjugation is the major metabolite trifluoromethyl

thiadone (M9 thgt@s paﬂ@conju@[ed to @iadon&lucuronide (M24).

S

%o @
All of these dé?\éribe(@%esto%ﬁ §
lua

e

for EU reg@sation Q@lufe%cet an
O

©

Q" ©O

N
c§§u%es were already

A
©
sm

t 1
a
A
v

submitted with the original dossier

according to EU directive 91/414 EEC.

New l'ock n%tabo@m studies in @’at and hen were conducted with the newly detected main

metabvlite uor tate
absolutely’ho me‘%olic

O

A). Qliese studies showed the metabolic stability of TFA with
c@%}ersic&%r conjugation in both goat and hen.

Summing up, tge sam%metabohc reactions (or metabolic stability) were observed in rat, goat and hen

when feeding the

nt substance flufenacet or the main residue components of flufenacet in animal

“HIE ). . B <. 2013): [1-"*C]Trifluoroacetic acid — Metabolism in the Lactating Goat,
unpublished report EnSa-12-0628 of Bayer CropScience AG, Comp. No. M-444459-01-1

"R ). L. B R (2013): [1-"*C]Trifluoroacetic acid — Metabolism in the Laying Hen,
unpublished report EnSa-12-0648 of Bayer CropScience AG, Comp. No. M-463376-01-1
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feed, i.e. FOE oxalate or trifluoroacetate. Therefore, an extra metabolism study in pigs is unlikely to
provide new information on the nature of residues in food of animal origin and is consequently not
required.

CA 625  Fish o2
. . . . . y N &

Since no guideline on a metabolism study in fish and its composition of feedstuff 1@1‘rem@ avalé@]e
a bioconcentration study with bluegill sunfish also reporting metaboli@%ata@ fish ci%sum ized
instead. The main objective of this kind of study was the dete@finatio%of a@%ntia@acc%ulation
of a test substance in fish during long-term exposure in th& hwatgs® However, t aturg\;ﬁf residues
of radiolabelled flufenacet in fillet and viscera of the fi as also disclosed inhis stu ollogging a
28-day uptake of continuously added [ﬂuorophenyl%L—”C@fenace with§ inflowing Water in
flow-through study. As this study yields the same i&@rm@ti&) as a tabo{gﬂ study'in fis can be
used as surrogate study according to Section 6.2.5% the dfficial data requireme U) & 283/2013
of 1-March-2013 in accordance with Regula (E 0. 1@/200@ his @’dy@already been

submitted in the Ecotoxicology Section ofjthe oral %@sier u%&ler S@tion ber 8.2.3 for
authorization according to EU Directivé%l/M@EEC é@ as@een %%ated@n the Monograph
including addenda. S & @ ©\ @f@

ot & o & @

D
The study is divided in two sections@a)nd n@éﬂ%r‘ted!@gﬁw rs. T@&irs‘t %gggrt of | describes

the in-life phase and the determ'n%on e st ady-sta%BCF @basis (ﬁﬁfadioactivity measurements.
The second report of * and) escribes the. nature @@esidues in the fish following
Q N .
elledhflufenacet fr@ the fish water!s, N
Q S S

uptake from of radiolab

Q @
Report \KCA c&g.smg

/A

( 2199@—003803—01
Title: ¢ |Uptéke, D@Qﬁo@

d Bi@cumul}?ion of Phenyl-[*C]FOE 5043 Technical by
N %%gill Suifish (Egpomis m crgﬂ@rus) Under Flow-Through Conditions

INAN
Documenté%o: §-003®3 -01 -@w @ Ry

Report No: §\ 106760 of Miles In@tilw@&, Kansas, USA, now Bayer CropScience AG, dated
w0 | 19940708 & O

b}

Guideline%\J @% A Gui@es Pesticide Registration: Subdivision N, Section 165-4

@é Accu\@ latiO@ Fisl\

GLP&% Y&, © @
T TES
S
" &
S
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Report: KCA 6.2.5/02, NN W 199+ \-003804-01
Title: Identification of Radioactive Residues of Phenyl-['*C]JFOE 5043 in Bluegill
Sunfish (Lepomis macrochirus)
Document No: M-003804-01-1
Report No: 106577 of Miles Inc. Stilwell, Kansas, USA, now Bayer@opScience AG, dated
1994-07-13 . o <
Guidelines: US EPA Guidelines for Pesticide Registration: S lViSiO@N, Sdetion -4
Accumulation in Fish @ @i§’ y %,
GLP yes D A S é %\}
O ’ Y S
A
Executive Summary g}ﬂ ’ § KK \@ é}
T O oo O Ly

N OISO
[Fluorophenyl-UL-'“C]flufenacet was introduced in@@evqra@quaith t{nﬂow@fg wa@wlding
bluegill sunfish in a flow-through experiment for Q)tal &gp\osuré’ period of 28 da@’f he centration
of the test substance in the aquarium for inve@gation ish @é\tﬁaboli@l was Kgpt cc&;ant at a level
of approx. 100 pg/L. Several fish were @ lecte&fter - and%?S—da@of expysure. The total
radioactive residues (TRR) in fillet and Q%era e essgitially sar&eﬁor b(@ exposure periods

amounting to approx. 1.7 (fillet) and @(Viscera mg@qu/zé@ e @wm ofBietabolites was also
me

nearly identical at both periods. Thi@ @ icatgs)that resjdues the® aboéi)@m had reached a steady
state. N L N Q) S .
N
o $&ON

N
A total of nine metabolites {Vgere ide@%ed, @% fou&g? the%e%ere ter than 5% of TRR in the
respective tissue. The data@ndica@@mt errimm} metabolic pathway starts with a glutathionate
conjugation of the isopr@ ace@lide ety @22) o@he pa&%molecule followed by subsequent
formation of FOE cy e (M23) and its acetylated d€tivatiygy the mercapturic acid or FOE acetyl
cysteine (M10). A< finor metaboli@%athv@' in f@ is hydroxylation of the isopropyl group
&
followed by conjugationé@]‘n @onic@d. @wos f the metabolic pathway of flufenacet in
fish is presenteg%)l Fi%@ 6.2.540. Thesime m@boli@eactions were, in principle, also found in the

laboratory %@al %@ad in gg live%® an%@ls g%i@nd hen.

N N
In separated triafs, so sh oth@@quar@%/ere collected after different exposure periods and
radioassayed for detefdmnatiofivof ‘gﬁoco ntration factor (BCF) This BCF value (applying for a
steady sta@etwe@ uptake and €l iqat@l) was reached after approx. 7 days of exposure and
amounted to 68 for th@whol@ ody@v\f\
@
© SN
¢ & ¢ .©
% NN
S
O
w
&
(g
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Material and methods
Test Material
Structural formula )
HBCYCH %@
N—N o
S @ & 2
e A @
@ g %
F @ >§gden&Q\the 14®ﬁbel

N\

Chemical name

N-(4-Fluorophenyl)-N-iso @pyl -2- (@%mﬂa&%met&xﬁl 3 @%Eﬁladlazol-

2-yloxy)-acetamide (IUP ); @ § @
: SN @ © @
Acetamide, N-(4-F1 phen 1)- -(lsklethyl@yl)- <
[[S-(trifluoromethyl)~%3 4ﬁmadlaggkz -ylloxy]- (9&F CA f@
Common name Flufenacet Ko %’J Q Q@ &
CAS RNo. 142459-58-3 >  Q f\@ N I~
Empirical formula Ci14H13F4N3058 & AN @
Company code FOE 5043 3> O O N S e
Molar mass (non-labelled) | 363.34 g, ol & ) Q
Water solubility 51 mgdatpH6Y and 90°C® " A o0
Label [fluorophenyl-UL-"“CJFluferaget ©  °,

Specific radioactivity

Actidlly 12 55 dpm/ug (0.765MBqg/pig, 0.02 mCi/pg)
fo owi end of radi abelledX66. S@Cl/mmol 0.183 mCi/mg,

26.77 MBg/mg)and noilabelle@Flufenicet

Radiochemical purity & Or@&l 98(9%0, re-analysis b?radl@&iC 95.3%
Chemical purity of the < | 96 \% @) @
non-labelled test subst@nce Q@ @&
Solvent for stock sollstion Acetog@ < QL
Test Animalsc ‘y\g\ ©© Q @@
A AT G
Species N Bluggill sundish (Lepomis macrochirus)
Breed @ Ogga Caﬁﬁgﬁerie@saga Beach, Missouri, USA
Number | © @ Appro r fish per aquarium at the beginning for BCF
& @@ dete atlon@ so used for investigation of the metabolism in fish;
S O'6 13@ fish,per aquarium after removal the small fish to support in the
(((\% © @, | disclosure/pt the metabolites
Body%gth @ §) @malle h: approx. 19 mm;
%@ ~Ghlagerdish: 4 — 6 inch (10 — 15 cm)
Acclimatization % %o Smater fish: 1 month
$ O Larger fish: 4 days
Husbandry % Two 100 L glass aquaria with a standpipe for drainage, filled with 78 L
@S water, temperature 22 + 2°C, pH 7.1 — 7.5, 16-hour daylight period
Feed Newly hatched brine shrimp and commercial fish food, daily feeding
Water turn overs in the Approx. 10.5 — 11.2 volumes per 24 hours, the inflowing water passed
flow-through system an ultraviolet sterilizer

18 Ziemer, F., Peschke, C., 2012:

Flufenacet (FOE 5043, AE F133402), pure substance: Solubility in distilled

water (flask method), unpublished report PA12/059 of Bayer CropScience AG, Comp. No. M-438187-01-1.
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Duration (only uptake) Smaller fish: 28 days at maximum,
Lager fish: additional 7 days (1 aquarium), 14 days (2™ aquarium)

Exposure of fish to radiolabelled test substance

Three 100-L glass aquaria holding initially 150 smaller fish each (body lengtl@%%prox. 19 mm, body
weight approx. 0.17 g) were kept in flow-through condition for a total upta{e%eri@d\df 28 days and a
subsequent depuration period of 14 days (two aquaria with the test sub@ce, &I@ controFaqu

without test substance). During the uptake period radiolabelled flufenaéét was 4aded ﬁ{pe in@wing
@6 u /I§ Dgﬁ@ the depuratis period

. . @
pure water with no test substance was introduced. 2, © K\ @7% %\

@ @ K \ @ °
| O >y S
Following complete removal of the smaller fish six l@er ﬁs@odyéyength @OX. @@— 15 gin
inserted in each of the two aquaria and exposed adiol@%ﬂed iy
S

water to reach a concentration in the fish water of approx

cnacet, in thgame 4y as done

with the smaller fish. AN S QS @
s FFEoT S
Collection of fish and extraction of fish Q Q @ g

The smaller fish of the BCF trial were s i%@?led e&r diff@%% ex@ure pg@%ds, i@ 0,1,3,7, 14, 21,
and 28 days. They were directly radio@ yedéfollowiﬁg cutt'glain @ble geces) or first dissected
into fillet (edible) and viscera (non-@@olebti@e). Réspectiyésfractig Weround to powder under
liquid nitrogen using mortar an estle%ﬁie liqgi\ﬁ nitr§gen w49 allowed to sublime in a freezer
at -20°C. The fillet and viscera Sam @wer&also r@}oassa to gkrmine the total radioactive
residues (TRR) in the Whole;@dy, ﬁ@and@erao\% Q 9 'S
&N @ N N
Fillet and viscera samplgSiof coion @s 21 @ 28 w@re extracted with methanol and a mixture of
methanol and 0.1N rochloric ac@ at rogm tempgyatur, . ‘he methanol extract was partitioned
against hexane. hex g sol%@n @ discg@d. @
centrifuged and %alyz?d ra L Q@ N
N %\ < @
The larger ﬁ@wer lect@after @ﬁrst@mriu@nd 14-day exposure (second aquarium). These
fish were dissectéd, and their bla ers we. carq&ﬂly removed, punctured and drained. The removed
urine was cents@g&ed %@@9 anaby radio-HPLL.
Extraction @}ﬁsh )@i)r é o O\§
Water sa%ples V@% taken at theame tjthe as fish were collected. Radioactive residues in these water
samplgsywere@xtracted)with dichlordmethane, the extracts concentrated to dryness and re-constituted
in methan@ltema fvel dioaeQ@: residues in water samples were also extracted by solid-phase
extraction usin C18 ridg§Adsorbed residues were eluted by flushing with methanol. The
methanol extra@e&concen@ied and analyzed by radio-HPLC.
N

Radioassaying of s@fmles

methanol fraction was concentrated,

Radioassaying (radioactivity measurements) were conducted by liquid scintillation counting (LSC);
aliquots of liquid samples were directly measured, aliquots of solid samples were first combusted and
the formed '“CO, was absorbed in an alkaline scintillation cocktail. The minimum counting efficiency
(LOD) was derived from the lowest net count rate of the LSC-counter, the specific activity of the test




Page 102 of 222

2017-07-07

Section 6: Residues in or on treated products, food and feed
Flufenacet

substance and the sample size used for LSC counting. For fish water a LOD of 5.77 x 103 ug equ/L,
for fish tissue a LOD of 0.096 ug equ/kg was reported.

Radio-HPLC and LC-MS of sample extracts

Radio-HPLC was conducted using RP8 columns (250 x 9.4 c¢m, particle size 10@m and 250 x 4.6 cm,
particle size 5 pm) operated with gradient mixtures of aqueous 0.1% acetic a&@or trifluoroacetic acid
and methanol or acetonitrile. The systems were equipped with a radlomogtor W@ 40(@%’ 500®L
cell with a solid scintillator. S B

@ =) §,
o & é

LC-MS was conducted by a combination of a HPLC systenfZa rad@mmt@&%ﬂd a mass spegtrometer
The HPLC system used a RP18 separation column (1@’){ 459@1111 yarticl s@ 5 and was
operated with gradient mixture of aqueous 0.1% a et acmiv'md mi@hano @)ete matio the
separated compounds was performed by a double @cusmass ectron@ter wify a t ospray

interface. ~ S
%Q SN &@
Findings § QQ @Q EN S @@
. @Q

<>

N & R @
TRR in fish and derived BCF values o0y (DL o

Bluegill sunfish were exposed to dis d rafiolabelled ﬂu@ﬂ cet J@Shwﬁg at a concentration of

approx. 100 pg/L for different exp6gure pglods The totalyadiogélive residue (TRR) in fish tissue

amounted to 833 - 2213 ug equ/k@n edlg%” fillet, T 5899 9084@g eq&@<\g in non-edible viscera and

to 3315 - 9900 pg equ/kg in whole ring, {fd resma leveds, in fish tissue and fish water

resulted in daily bloconcen ion fa@)rs (ﬁ@ valites) of, 8%- 22 Sor fillet, 59.2 — 111 for viscera

and 33.3 — 98.0 for the w bo Theau leyels (stea\dy st@t% evels) were already reached after

approximately 7 days OS&I@ O @ &

ES & O L

The mean steady-s@te BUR-for th%wh dy $kas’ detémmnined to 68 (mean BCF of the last four

sampling dates %14, Q{Qnd 2@3@ é@ak@or 71.4 when calculated using the BIOFAC model

operating o basisdf an yptake andidepuration ratgxeonstant.

3 @g&f S

TRR in fish Wat@: and hy@rolvth@ablht\@ the ,&st substance (_ - 1994)

Rad10assay1ng‘2§f fish @ter a&e diffeent ¢ llectlon days resulted in a radioactivity concentration in

the range (@5 9 é@O Og&g equ/gﬁer@ ation of the intact test substance amounting to 86.7 —

95.0 ug/%mdlcag@no s1g@ﬁcar@grad&ﬁon of the test substance in the aquaria.

Q @ v

Cornioxﬁgp rad1®(?tlve regidues ®§15h tissue

The comp&atlon the rad act1@§651dues in viscera and fillet of bluegill sunfish following 21 and

28-day exposu@ radl@abel flufenacet are presented in Table 6.2.5- 1 and Table 6.2.5- 2. The
lites Were derived from their mass spectra and by comparison of the retention

structures of th
behavior in reversgd’ phase HPLC. The composition of residues in viscera and fillet was almost
identical during the 21 and 28-day exposure indicating a steady state metabolism.
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The major metabolites in non-edible viscera were identified as FOE cysteine conjugate (FACS, M23)
amounting to approximately 50% of TRR and its acetylated derivative FOE acetyl cysteine (FANACS,
“mercapturic acid”, M10) amounting to approximately 24% of TRR. Other four minor metabolites
(<10% of TRR) were also identified. The parent substance flufenacet was obse#yed at a low level of
approximately 5% of TRR. & N

S & & o
The major metabolites in edible fillet proved to be also FOE cyst conjugate %ics%m
amounting to approximately 37% of TRR and FOE acetyl gysteine {FANAES, M16), a ouhﬁ‘ng to
approximately 16% of TRR. Eight unknown minor metabé&hites c@d b@@racte&iﬁzed acg(}\fding to
their polarity (retention behavior in reversed phase liq@?ﬁ chl;()\l@togg&%hy). &h@pare@?tompoynd

flufenacet contributed significantly to pattern of residq&ccomégjng for®8% o . X
@ Q" £
© o @ o o @
Conclusion Q& N LS S S @
\ \
O <& L& @

. . S M Enackt ‘ S
The bioconcentration factor (BCF) of [fluor nyl—@— & enacéin b1111 su amounted to
68 — 71 for the whole body based on radioastivity measurcments. The respe@tive steady state of uptake
and elimination was reached after appro:%&/ days 6r exp& ¢ at @%nc@ tyf\a’tio 00 ng/L.
< S
The metabolism of [ﬂuorophenyl—U@l14C]‘ﬂ§l@en%c%%as ir@%‘[ig%ﬁ in Obl@é@g@ill sunfish after 21 and
28-day exposure in the fish WaEeI@ conc@&ation of approx:100 . Thg%RR levels in the fillet and
viscera were essentially the same forsheth e ure %@ods anﬁﬁntir@to approx. 1.7 (fillet) and 11

(viscera) mg equ/kg. The ern 6D metabalites twas al§§%ear §dentical at both periods. This
indicates that residues an@e me@olisn@d reaghed a steady sta%.
e ¥ O @ N
NS D oy
A total of nine me@ﬂites were @ntiﬁe@afour thesere greater than 5% of TRR in the
respective tissue. ’@e dat@ﬁdica&%that pri metgbolic pathway starts with a glutathionate
conjugation of the isopqg@l alid iety 2) of the parent molecule followed by subsequent
formation o @E cysteine (M23) aléﬁ?ts a@ylaterivative, the mercapturic acid or FOE acetyl
cysteine (M19). OA@nnor foetabol pathvg@i/ in fish is the hydroxylation of the isopropyl group

followed by con&ﬁationgvyith gl@lronicﬁ}cid. roposal of the metabolic pathway of flufenacet in
fish is present@ﬁn Fi 6.2:9;1.
SRS & &
The same principld metabdlic @tionﬁi\vere also found in the laboratory animal rat and in the
5 @
V

livestogk animals'goat #nd hen.

A
@@”@&@
o

@ |
N 6\9@ RN
" &
S
@
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Table 6.2.5- 1: Radioactive residues in viscera of bluegill sunfish following 21 and 28-day
exposure of [fluorophenyl-UL-"“C]flufenacet at a concentration of 100 pg/L fish
water in a flow-through study

Exposure period 21 Days ¢, 28 Days
TRR [mg equ/kg] (after combustion) 10.99 R @ 10.22
o M &
Metabolite detected by radio-HPLC [% of TRR] | [mgequ/kg] @ ongR\j [t eqt@@]
FOE isopropyl hydroxy cysteine @ % X
(FAIOCS) and 2.6 9258 S I8 © g@%l
FOE oxalate (FOE OX, M1) @ o I~ lS
. B . L @ U@J
g:OlfccsySteﬁg 9s)ulfomde conjugate 33 @Q 0307 E g}k @ 0. % 4
p) AN
FOE S-oxo-acetylcysteine Q 9 @
(FANACSO. M12) 44,5 | @@44&@ &@%). @o 97
FOE glutathionate X N X @@
(FOE GSH, M22) \“”\3;5 Q§ @%%?) : ‘&© %@@ Q 0.239
FOE cysteine conjugate
(FACS, M23) \®46.§ @@Q4.694 %@@4@ @7 5719
FOE acetyl cysteine R .
(FANACS, M10) @5 @é . A\ @2@0 © Qé@ 2.431
FOE isopropanol glucuronide . N
(FOE GLU) @@ N 52w @@ 0.52(§ G4 0.467
Flufenacet . ()
(FOE 5043, parent substance) o @ @Q'S &% @1 Oy 37 0.599
Unextracted N o | 63 9.631 % 5.6 0.586
L & O
Total S @ Y 1w ©® 1018 | 100 [ 10443
T 7
) S 8 % Q @
9 L @ & ]S
S S §
0\@ ‘27;9\ @Q Q @
N QO N ¢
N & 8 T
BN
2o @ (NN
S & 7o
. © @@ L §
o & & O
Q © O N
D © e Y
© SN
¢ & ¢ .©
% NN
S
w
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Table 6.2.5- 2: Radioactive residues in the fillet of bluegill sunfish following 21 and 28-day
exposure of [fluorophenyl-UL-"“C]flufenacet at a concentration of 100 pg/L fish
water in a flow-through study

Exposure period 21 Days ¢, 28 Days
TRR [mg equ/kg] (after combustion) 1.79 R @ 1.76
o ¢ &
Metabolite detected by radio-HPLC [% of TRR] | [mgequ/kg] g)of{i@{\j [t eqt@@]
Unknown | 1.3 0.026 @ 1 B 086
Unknown 2 1.4 Q9027 S 21 Q] €036
Unknown 3 1.2 D0.028> [~ 245 | N0.041
Unknown 4 2.1 5 0,039 30 & 0.052
FOE cysteine conjugate 16.0 %Q @692 76 3 4 %l
(FACS, M23) el W il ééa@
FOE acetyl cysteine BN A
(FANACS, M10) 179 E 03%% 1%\@ @@ 0.260
Unknown 5 2200 O @938, O W & 0.032
Unknown 6 14 R | ~9.027 1.6 7P 0.027
Unknown 7 N L6 © >0.030Q, @ 0.7 0.001
Unknown 8 R 19 19 0830 - 08 0.014
Flufenacet Sk ©
(FOE 5043, parent substance) @© . §8'L@9 A '342@\ (6 0.297
Unextracted 1640 < 0.30® ‘~ 15.8 0.268
N G Q
Total identified S | 9.3 w 1.326 O] 684 1.159
Total RS 100 [, "21.91Q 100 1.696
S S
NV g ZJEN
© LA Q" W
Q v & K O
SENF SR RS
e ..O R NN
S
QO N
N & 8 T
BN
2o @ (NN
I SIS SR
K2 @@ %o §f
> & A O
Q Q (ONERN
QA O 4 Y &
A
d ¢ & ¢ .©
R
Q
N o
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Figure 6.2.5- 1: Proposed metabolic pathway of [fluorophenyl-UL-“C]flufenacet of bluegill
sunfish
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CA 6.3 Magnitude of residue trials in plants

The herbicide flufenacet is mainly used to control annual grasses and broad-leaved weeds in cereals
(wheat, rye, triticale, barley and oat). It may be applied either pre- or post-emergence of the cereals.
Flufenacet is usually co-formulated with other herbicides such as diflufenican. The representative
formulation for the renewal of the approval of flufenacet is ‘Flufenacet + ]@?ufenican SC 600°, a
soluble concentrate formulation containing 400 g/L of flufenacet and 200 g/L%f diflufenica

The product ‘Flufenacet + Diflufenican SC 600’was also the representati&&%rmul@i n fo@valu@%m

of diflufenican in the EU peer review process (2008).°. @ @ % 2,
@o & Q\ & @
@ N Q . %
CA 6.3.1 Cereals (wheat, rye, triticale, barley and oa§ > @% %\

<

o 9
According to the ‘guideline on comparability, extrapold@ion, g&%p tol%}ance%@?d daé@’equi ents
for setting MRLs’, SANCO 7525/VI/95 rev 9 (MarCh ZOI&g@éxtra@lation@ esidug datg@PBtained
from any of the crops (wheat, rye, triticale, barley ats) fog an gcl%e substance @possib@ if the use
pattern involves treatments early in the growi&gﬁ seas ast %;}mati of, befo@ons&@ole parts of
N) O
the crop have started to form). NS X, )
Therefore combined data sets obtained frem sidie stud@n wzl{gat anley arﬁ@j reported in this

chapter in order to support flufenacet us%.& @) &@ @@ O\«v\y @@
NS o &
(R Q XL @)
NGNS Q" N
% h &N

19 In the initial versi the Annex II dossier that was issued in November 2003 a different representative use
was supported, namely autumn application to winter cereals at the rate of 187.5 g as/ha up to the growth stage
BBCH 25 (5 tillers detectable). This use corresponded to autumn application of the formulation JAVELIN®
(500 g/L isoproturon + 62.5 g/L. diflufenican). Autumn application of HEROLD®SC600 (Flufenacet +
Diflufenican SC 600) in winter cereals was proposed as a second representative use and dealt with separately in
an Annex III dossier. In January 2004 the Rapporteur Member State and Bayer CropScience agreed to consider
only the use of HEROLD®SC600 as the representative use for the EU review.
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Representative uses for renewal of approval of flufenacet

The representative uses supported for the renewal of approval for flufenacet are summarised in Table
6.3.1-1.

Table 6.3.1-1: Summary of the representative uses supported for renewal (&@f)proval for

flufenacet in the product ‘Flufenacet + Diflufenican SC 6% % @& %
IS ES @
F.G Maximum Growth @ Mi‘ge mo Q??/[in' ) §9
Crop Region* or T#+* Numper 'of stage at o ufenacéts | p ays)
Applications appllc% N }
O a.gfi%a Qp @)‘2}\9
Cereals @ post% @ ég § é%
(winter wheat, i rge@ %2
winter barley, EU-N F ! @BCH% §@240 Q@ @Q @<
winter rye) (alé.z@ use) ° . D @
Cereals ) e- Q O g S
(winter wheat, N @erge@ N S O
winter barley, EU-N F °§ 4 carly % -l 120 @y n.a
winter rye) S Q)" eme@gnce 4> 2y @
S BBEH 00229 ' 19D
Cereals (wheat, @) Q @prly polS | S @
barley) EU-S F S ‘N, [Semergende § 240\© n.a.
AN BBCH Y1-13 ¢
Cereals (wheat, > @@ é %{@y post- " S
barley) EU-S | v F ® 1& e«ghiergencs LI60 n.a.
N ) BBCH'N-13 |

W
*EU-N northern Europﬁl S s@hem E%)pe Q@ Flel%g Gregnho use; I Indoor

n.a. not applicable, the is covered b}%he Veg@%tlon pe of %@ op from treatment to harvest.

Sy o %@ @@ 5 $
Representative s2 lnchstded in the Ann@@l doss@ ancL/gvaluated for Annex I inclusion
The repres@é@ﬁth@%e coderermg@e EU&jﬁlew of flufenacet (and taken into account for
Annex I inclusiomof the actlve substanct),is pre-emergence/early post-emergence application to
winter cerealx{“@vhea‘c,@e triicale, barley) ifautumn at the rate of 240 g as/ha. Since the use
pattern refe);re@@to a applicatiogJ1o sp@bﬁc growth stage for the crop was defined for the latest
possible ap@kicatl \ he %phcat is t}g@ally made pre-emergence or during leaf development or
tlllerlng% @ ©) v
The esent@ve prct in.the Anﬂ@(@l dossier to support the critical GAP for flufenacet in wheat,
rye, triticaldSand bai%y Eu@ an level was a straight formulation WG 60, containing 60%
flufenacet. The was porte%m the north European climatic zone. The use evaluated with the
Annex 11 doss@rresponds téghe critical GAP for flufenacet in northern Europe and forms the basis
for the MRL as esta ed in Regulation (EC) 396/2005.

v

The GAP of the representative use in cereals supported with the Annex II dossier and taken into

account for Annex I inclusion is summarised in Table 6.3.1-2.
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Table 6.3.1- 1: Summary of the representative use of Flufenacet WG 60 considered for Annex I
inclusion of the active substance flufenacet

F,G Maximum Maximum Minimum
Crop Region * or’I o Growth stage ANun.lbeI: of Rate PHI (days)
pplications (g as@
pre-emergence to 0\% =~ ° é %
@
Winter wheat emer e:rrllc}élzglsliumn) @@ %@ &
Winter barley | EU-N F & 1 ) 2400 &%.a. S
Winter rye 2" Jeaf stage of @6 . \\ Q . %
weeds ((\Q @ N S
*EU-N: northern Europe **F Field; G Greenhouse; | Indoor. KON N NN 9 o
n.a. : not applicable. The pre-harvest interval covers the Veg&tﬂon pd of th@rop @ harv§ &
@ @ @ €
& O\ N % & @
Summary of the residue trials supporting the@*e@enta@ use Qealt v@ in thy Annex II
dossier: @g N @) @) @ S
RN O
S RV g > @

A total of 18 residue trials on winter bar&i 7 tri@z 1 tri@ieldh@% grge&%ant ni@terial only), winter
rye (2 trials) and winter wheat (9 tria]@ hich were p%rfor t different siteS in northern Europe
during the 1993/94 and 1994/95 @wigg@eason@ are r&viewedNin th@nnex IT Section 4 for
flufenacet. The plants were trea%d post&%ergené?’betw@n mid@ctobérand mid-March at growth
stages ranging from BBCH 11-({ifst le§nfol ed) to @CH 2@ tiller&ietectable). A straight WG
formulation containing 60‘7&\9N/W 0 @fen&l@ (WQ’%%O) W@appli a nominal rate of 0.4 kg/ha,
which corresponds to 24$s/ha.&ln twe trials the actually achi%ﬁed rate slightly differed from the
nominal rate, at either 188>g as/@Qca. Zg less@§ 260 @mas/haca.’ 8% more). Harvest was between
120 and 271 days aftet, pplication. &esiduq&were rmi% at various development stages of the
treated plants. ©© N @ N %Q Q>
- Dependi&; on }h@owge §§geahen% treatment was performed, the residues in
the green pla&tq%at the growthcstage BBEH 297(end of tillering) ranged between < 0.05 and
O.Z@/k wer& 0.0S@/kg @gthe gr@h stage BBCH 51 (beginning of heading).
- The residues of flufenacet in grain‘and stgaw at harvest were always below the respective limit
of quagﬁﬁcatio&.e. mg/ké in graiftand 0.10 mg/kg in straw.
S @
<) <
idergdhto graft An x@inclusion of flufenacet are summarized in Table 6.3.1-3

reported agafiyin detail, however, the tier 1 summary forms are included in

below. They are
docu@t ( , M.;gﬂl 4; 1\&-4780&-@1—1) for sake of easy reference.
S N @ O

&%é%@%\

§ &
AN
>

The residu@’\lals
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Table 6.3.1-3 Number of residue trials conducted per geographical region and vegetation
period considered for Annex I inclusion of the active substance flufenacet

Applica Report Annex II
Formula- -tion | Growth stage at Country No. Baseline dossier
Crop . Year . : reference
tion rate application (No. of'trials) S Report
(g as/ha) @ P
% o I :
Northern Europe N @ Q 9
Winter | WG60 | 199394 | 240 | BBCH 1221 | Germany@,|RA-2)5%03
barley (60 %) 240 BBCH 22-24 o (3FF) &, BN
@jrance @(2)* \\ %© 1&9
@@ﬁ \© & \@ 84-002284-01-2
v
AN IS

KCA®.3.1/02

q
Winter | WG60 | 1993/94 | 240 BBC%?H CGerma ﬁ%@(3) @ﬂﬁm@

wheat (60 %) 240 | BBCEN3-22 }Fra (2)* > '
240 BBC & m% @j@ |- S.; 5
'\, her] NML.; 1995,
§ Q (2)* S @@M 002284-01-2

(ﬁ\

& % @ @

Winter | WG60 | 1994/95 | 240\ Bé%H 21" Ge@any RA-200%/94 [ KCA6.3.1/01
wheat | (60 %) 1862 ®BCH 3 France N > I 1996;
S Q %@ S @ O M-002280-01-2
\ > © o,
Winter | WG60 | 1994/95] 24(&9 BCH 13, G@any 1) RA2008/94 | KCA 6.3.1/01
barley | (60 %) 2607 | @®BCcH2L” | Frante B
I B L RN 1R 1996; M-
SNSENFS q . %\ 002280-01-2
& F & o &
)

Winter | WG 60 [C1994/95% 240 | «BECH 17 | @rmany (2) |RA-2008/94 | KCA 6.3.1/01

rye (60 %) : P @0 | CBBCHY O I 1996;

S SN RN <@ § R M-002280-01-2
o .9 g S o

*applicationc& d out mMar%% o Onlé‘ﬁeen {aterlaL@{%o grain and straw were sampled in one trial

<&’ & @

The samples fg&fh the s sugportin t%g rep@entatlve use of Flufenacet WG 60 dealt with in the
Annex II dosf8r werd . nalys%%lﬂ for ues ﬂufenacet according to the method 00346 (- M.;
1995;M- 01®4 (\ yleldﬁon@ned level of the parent compound and all its metabolites
contalnl% the oro enyl@—lsop yl functional group with a limit of quantification of
0.05 @( ain a reem;glant material and 0.1 mg/kg in straw.

N RN ©
Before anzﬂ%si@g @nd stra%samples were stored frozen for up to 250 days (8.5 months), while
samples of gréem material weréGtored for a maximum storage period of 350 days (12 months). The
maximum storage p€riads are covered by the storage period investigated in the storage stability study
(refer to chapter C s, 1).

Concurrent recoveries were performed during the analysis of the study samples. Recovery means
were within the range of 70-110% in grain, straw and green material. The relative standard deviation
was < 20% for all sample materials and at all fortification levels.
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Residues in the control samples were below the respective LOQs (0.05 mg/kg for grain and green
material and 0.1 mg/kg for straw). The residue levels in the samples of green plant material, grain and
straw from the trials supporting the representative use are summarised in Table 6.3.1-4

Table 6.3.1-4: Summary of flufenacet residue data supporting the representdtjve use
considered for Annex I inclusion of the active substance ﬂu& Yacet

o Sample Residue level (mg/@ @ é 9
Application . n @
material | Max. ‘@%&ian@w % X
Northern Europe @o > é ”\a©
Grain 17 | <005 <0, @@ <9.05 @%’ ?\O;\
240 (186-260) g as/ha at latest Straw 17 < }@ 01 0.1 ©
ha a S :
BBCH 25 (application Green J R O N § é%
November to March) material 18 é&(),()s Py %005 < 0@9 & @
(BBCH 51) K . AN & > @
9 O & O
<) S

Q'j nacetq*%uppo sapplic of flufenacet

to cereals at the rate of 240 g as/ha at pre- ‘&gearly&ost emerg ncesggowth s@ages up to mid of tillering.
The applications were performed be %n Ndvemb Qnd ]@ch (@ CH @é% to 25) and were
considered suitable to support the auﬂ@/w# use %‘ the pr@uct E hﬁlace@ﬁ G 60.

©

The residue trials considered to grant Annex clusi@ of

‘ W2 O L,
%\ N < O A
Annex I renewal process/ & < & N
The representative uses support% for @rene@&ﬂ of asgg@r%val f(%uf&@et are summarised in Table
6.3.1-1 above. ISR .

For the northern chmat@one cri use ttern@f the r%’esentatlve product ‘Flufenacet +
Diflufenican SC 600 “involve %o%e sarne apphcatlon ametgrs relative to flufenacet as ‘Flufenacet
WG 60’ considered @grant Annex clus1@. For pro@cts the maximum supported application

rate of ﬂufenacet a unt§24 /ha §

The trials ﬁ&%@wed @%’[he Aq%mex @)sswl\gf ﬂufé@cet were performed using a WG formulation
which is known prod e com arablg@jemdue levels to SC formulations. Therefore, both
formulation typés, can erch I%%abl@ support either of the products (cf. ‘guideline on
comparablhty@xtra @atlon ‘Z%group rances and data requirements for setting MRLs’, SANCO
7525/VI/9@V 9 @%rch Q011) a£E® guideline for the testing of chemicals’-crop field trial,
509).

Thus 651 ue trla Gpeviewed in th@Annex 11 dossier of flufenacet are considered to adequately
suppor theﬁ@reser@lve @f ‘fl@nacet + Diflufenican SC 600’ in northern Europe. In principle,
no further ttfals a%requl Q\

Supplementary frla @e available to support the representative use patterns relevant for renewal of
approval in northéga and southern European climatic zones. The studies were conducted using

mixture products, either a 2 way mixture with diflufenican or a product containing 3 active substances
(i.e. flufenacet, diflufenican and flurtamone). The supplementary studies cover application rates from
110 to 254 g as/ha addressing the representative uses at the corresponding rates. An overview on the
studies is compiled in Table 6.3.1- . In principle, the studies involving application rates at 240 g as/ha
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(actual 220-254 g as/ha) are considered adequate to also support use patterns involving lower rates of
flufenacet since they reflect the critical GAPs for the active substance in both climatic regions.

In order to support the active substance flufenacet only residue data pertaining to flufenacet are
summarized below. Data on the mixing partner diflufenican may be found i¥ghe Tier 1 summary
f @

orms. &

o

N
The detailed tables (Tier 1) of the trials evaluated for Annex I mclusm@nly mrthe Europe@nd
the supplementary trials for northern and southern Europe g subm{&d g epar% ocu@nt as
additional information for the evaluator.

0

‘*\g \
g’& § K S
Report: KCA 6.3.1/13, JI.; 2014; ®1-478066- 01@7 SRS [{\%°
Title: Tier 1 Summary of the residue (@a and@%cess@g stud@sv?or ﬂ@fc/nac
residue data supporting the r@senté&ve prod%c ‘Fhﬁ?enaceg @
Diflufenican SC 600’ Q= & @
Document No: | M-478066-01-1 < & @ > S
GLP Not applicable °\w) < @)Q @© v
W) @ R @)
S) © &@ @Q N 9
SIS v QL
O o o L N 9
RN %, Q X . ©
R N @) Q) N
NS LN
NS I S R
ISEAS RN 9 L
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Table 6.3.1- 5: Supplementary residue trials conducted per geographical region and formulation

FFA+DFF WO60: wottabi gra@ormu%\?ojj
ontaining 400 g/L flufenacet +200 g/L diflufenican

FFA+DFF S&OO m%ensaionp\c? centr;

FFA+DFF+FLT S
FFA+DFF WG 7 ttab

* residue trials at a rate

Applica- Growth Report KCA Documentation
Formula- tion rate No. of No. reference reference
Crop . Year stage at .
tion Flufenacet > trials Report number
(g as/ha) application
g O@
Northern Europe @\@
Wheat | FFA+DFF | 1993/94 240 BBCH 4 RA-2010/95§ KCA@W% §M-004@31-01-2
Barley WG 60 13-25 QY %, @
Rye < @ o v &% %ﬁ
Wheat | FFA+DFF | 2000/01 240 [ BBCH13 | 2 g fRA-2144/00 S{KCA gé@% | ¥-058156-01-1
Barley SC 600 R
N\ °\© 5&%\\ @ Q@j <
@ RN MENEN
Wheat | FFA+DFF+ | 2011 110-120 | BBCH25 (7 2 @511-2@5 DA 6.3:1109 @459755-01-1
FLT SC360 A " AN 4 s &
Barley |FFA+DFF+| 2011 120 BBC{J 257 Q 12094 @& K%J@ﬁ&l/i@ M-460003-01-1
FLT SC360 N s )
Wheat | FFA+DFF+ | 2011/12 120 \QCH 4@Q 12-%)01 @XCA 65410 | M-459795-01-1
barley | FLT SC360 228 @ | & | L@
Southern Europe Qﬁ & N @ Q @J
| B¢ Z CA 63.1/06 | M-058156-01-1
Wheat | FFA+DFF | 2000/01 | 240- BBEH 13 [ 2 © RA@MOO q 3.
Barley | SC 600 o § N O |.,9
Barley | FFA+DFF | 2008/09 | “S240 & BB(éiB %%8 @-204@ KCA 6.3.1/07 | M-361495-01-1
SC 600 S , 4 S
Wheat | FFA+DFF 2008/(@ 220340 |(BBCH 13- 4> 09%%52 KCA 6.3.1/08 | M-363200-02-1
SC 600 Q Y 210 J@ N
O N x, O @
\/ \ )
Wheat | FEA+DFF+ | Q011 IS5 12%#@ @BCH&% § 11-2095 KCA 6.3.1/09 | M-459755-01-1
FLT SC360 | Ol o 29300
Barley |FFA+DEES| 28U 20+ G| BBCH @@2 11-2094 KCA 63.1/12 | M-460003-01-1
FLT S N D %29
Q D S 2
Wheat | FFA+DFF+ \2011/%~ 120" @\BBC& 3 (4**%) [12-2002 KCA 6.3.1/11 | M-459799-01-1
Barley | FLT SC360, Q| 4 2B
Wheat FFA%? w97 126@@’ éf"\ 3| 3 |RA2153/97 |KCA63.1/04 | M-012486-02-1
Barley W ((N@ A S o
Wheat | FEAYDFF {9 1998, 6+ @ BBCH 13 2 RA-2185/98 |KCA 6.3.1/05 | M-033163-01-1
Barley | G70@ 2 & N
n containing 40% flufenacet + 20% diflufenican

: susphsaion concentrate containing 120 g/L flufenacet +120 g/L diflufenican + 120 g/L flurtamone
%anule fo@hlation containing 35% flufenace t + 35% diflufenican

g as/ha are considered appropriate to also support the GAP involving 160 g as/ha since the rate
is within the acceptabléQ53% range of comparabiltity (Guideline on comparability, extrapolation, group tolerances and data
requirements for setting MRLs’, SANCO 7525/V1/95 rev 9)

**One trial was underdosed by 7% and thus out of the acceptable range for comparability of 25% relative to the supported

use pattern.
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Table 6.3.1- 6: Overall summary of supplementary residue data on cereals supporting the
representative GAPs for renewal of approval

Application Residue level (mg/kg)
Rate Region Formulation Crop Samp‘l € n flufenacet
flufenacet material 2
(g as/ha) M@ Max. STMR
240 EU.N | FFA+DEF WG 60 | wheat, grain 6 | €.05 | <0.05 | <0.05
FFA+DFF SC 600 | barley straw 6 2010 @¥0.108 <0 1®
- &
110-120 EUN | FFATFLTIDFF | Wheat, grain @7}’ <0.g57 0.032 %?fl
SC 360 barley sy’ | 8 | <005 | &005 [ %005
o 3
in &> 9 <0.01 1%0.05 <0.01
220-254 EU-S | FFA+DFF SC 600 %;l;f:t @Sé@ \5 %
Y | SOstraw UQ& <0.Q8, (§? 0.06
FFA+FLT+DFF ES 5 <@T 0835/ | &55000
120-126 EU-S SC 360 \Qgﬁat Qe 512 | abs | coos @
FFA*DFF WG 70 | "€ [ “straw . = 12 [S<0.053, 0.0695,F <0.05
Y
EU-N northern Europe EU-S southern Ewggpe § é\\*ﬁumb &ftrials @7@ Q&@
FFA+DFF WG 60 containing 40% flufenacet and ZO‘V@ufemCQ Z K @ @
FFA+ DFF SC600 containing 400 g/L flufenacet a £200 g/Lc@ﬂufemc@@
FFA+FLT+DFF SC 360 containing 120 g/L flufe; ]%et 120 @ ﬂurta e an@ g/L, dxﬁufemc%
FFA+DFF WG 70 containing 35% flufenacet a@% diflufenican S %, @ @
N @

Table 6.3.1- 7: Compilation of indg‘idualmesidgé%vels @ﬂuf@cet i&gﬁpplementary trials

Report Application - kﬁ%sid@gﬁvels 'S © é Residue’levels
No. rate rai O v str;

Flufenacet éﬁ f&@(g) &’ ~ °\@ qug/kg)

(g as/ha)f&,@ Q @ /($ s %
Northern Europe N) e 2) N
RA-2010094 | 2400)° <063 <0.0%20.05 @Jos & | <0.1/<0.1/<0.1/<0.1
RA-2144/00 | 2400 " | =095/ <088 S | <01/<01

9 7 QSTMRSD.05 Q STMR <0.1
112095  s~cP110-13¢ <0.080.022 & <0.05/ <0.05
11-2094 1200 O | <0017 <0.05/ <0.05
12-2001 20« | @.01/ <91/ <081/ <0.01 <0.05/ <0.05/ <0.05/ <0.05

EES STMR<0.01 > STMR <0.05
Southern Exirggpe & :&g f(\\Q
RA-2144/007 | 2489254 ©° | <005/< 0:05 <0.1/0.11
092048 [G40 0.01/£9701/ <0.01 <0.05/0.06/0.06
09-205° @ 220-289 S| <0.01%<0.01/0.01/0.05 <0.05/ <0.05/ <0.05/0.09
<> Y« | STMR <0.01 STMR 0.06
11-2095 20 Ay | 002/0.035 <0.05/ <0.05
11-2094 Y20 0<0.01/<0.01 <0.05/ 0.059
12-2002 120680 <0.01/ <0.01/ <0.01 <0.05/ <0.05/ 0.069
RA-215397 | 120§ <0.05/ <0.05/ < 0.05/ <0.05/ <0.05/ < 0.05/
RA-2185/98 | 126 <0.05/ <0.05 <0.05/ <0.05
STMR 0.028 STMR <0.05

Supplementary field trials — northern Europe (application rate 240 g as/ha)
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Flufenacet
Report: KCA 6.3.1/03, . 1996; M-004451-01-2
Title: Determination of residues of FOE 5043 & Diflufenican 60 WG in/on winter barley,
winter rye and winter wheat following early post-emergence spray application in
Germany ca
Document No & | M-004451-01-2 @
Report No: RA-2010/94 dated 1996-03-25 R ’
Guidelines: Not indicated, fulfils EU 7029/V1/95 rev.5 dated 22 Jay 19979 ¥ 57
GLP Yes; Deviations: none @ o ﬁ% N
@o % \ @ %\J
Material and methods @ STERN L BN

v N N
Four trials on winter cereals (1 trial on barley, 1 trial on@gf)nter fye, and %;\ rials@% wint@hea@%ﬁwere
c

conducted during the 1994-1995 growing season iI@Germa@y\?’ using a WG@rmu@on G@ining
e

20% diflufenican + 40% flufenacet. The plants wege treat&&n au (N@/@e

mbgr), at gr stages
ranging from BBCH 13 (3 leaves unfolded) to B H@(S tiu;e?% dete@table).@ ap@gz)cation rate
was 240 g flufenacet/ha. @Qﬁ\ﬁ N © @) @ S
R Q@ oy e
Green plant samples were taken for ana@is a@% gr(@@@l sta@ B}BQ@29 énd of tillering) and
BBCH 51 (beginning of heading). Gr@ nd &raw sarfiples vg\g@ tak@at no harvest, which was
between 246 and 253 days after app@iog.\@ &) @@ @ ©@
: O O N

All samples were analysed for sesidues @ufe&azt aC@rding @he me%od 00346 (. M.; 1995;
M-018864-02) which yield%he cotfibined fovel ofSthe parent ¢ und and all its metabolites
containing the N-ﬂuoro@-N-i@prop functionz} group, The faethod was reported in the original
Annex II dossier (poi . progedure @volveszpxidatign® of the residues with potassium
permanganate, hydrolysis with‘sulfuric acid, §§am dis@aﬁon uid/liquid partitioning, derivatisation
with triﬂuoroacetihydridg and @GC/MS<Jeter i@tion the thus obtained 2,2,2-trifluoro-N-(4-
fluorophenyl)-N-isopropydg et (tritforoacddmide)y” Residues are expressed as parent
flufenacet. o« @;9\ XY @© @

L & & & o
Before analysis thg@amples were_stored frozen for less than 8 months (237 days) for green material
and less than @nths@? 2 d for grain andQ@traw. These storage periods are adequately covered
by the storagi@abiliata forflufe . &

& L A O

Q © O N
S O e O &
Flndl@ @ @ & \
©

Recovery s@%gs were deteffirned (prior to analysis in order to validate the analytical method and
concurrently v@he @hple analysis in order to check the accuracy of the residue analysis.
Fortification w¥s performed by@épiking control samples with one of the following compounds or a
mixture thereof : Q} rent flufenacet, flufenacet oxalate, flufenacet sulfonic acid, flufenacet
thioglycolate sulfoxide. The recovery-rates and corresponding relative standard deviations (RSD)
were satisfactory as shown in Table 6.3.1-8. The limit of quantification was 0.05 mg/kg in green plant
and grain, and 0.10 mg/kg in straw. The residues in the barley, wheat, and rye samples from the
individual trials are summarised in Tables 6.3.1-9.
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No apparent residues were found in any of the untreated samples, i.e. residues were < LOQ for
flufenacet.

Flufenacet residues ranged between < 0.05 mg/kg to 0.1 mg/kg in green material collected at growth
stage BBCH 29, while at the later growth stage (BBCH 51) residues have deéined below the LOQ
(0.05 mg/kg). In all trials, residues in grain and straw were below the GJQ of 0.05 mg/kg and

0.1 mg/kg, respectively. S >N é %
& P &
&E A s
> A \\ o N
@ TN v ~
O N
@ O\ K \ @ <
2N r oSS A
S S O L
¢ @ @ O &
& °\ % &
Q N N @ @
v & S N &@
O R g >
$o @f@ ISER S
) & @ 2)
R’ o v QL
O @ 9 L 5 @
© BN R S < . ©
© ) N @) Q) AN
< @ & \
M AR R R o
N Q NN BN
& s o s D
S e X O @ &\
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Flufenacet
Table 6.3.1-8: Procedural recovery data for Flufenacet
The LOQ is marked in bold.
Study Fortific Recovery (%)
Trial No. ation
Plot No. level
(mg/kg) @2
GLP Crop Portion | a.s./meta- n Individual  |@Min| Max| Mean | RSD
Year analysed | bolite recoveries < ) (ﬂ& &
RA-2010/94 |Barley, | green |total residue |3 [0.05 84:85,91 ¢ 844,91 |87 £
40044/0 winter material | flufenacet @ |, @ % v
0044-94 3 Joveral | S { ¥ oo 87 w44
mg/kg W N ° v S
GLP: yes grain | total residue |3 [0.05 O 81@\8%)91 ‘& 8K 91 |88 5.9
1994 flufenacet @ %, @ @ N Qw
3 |ogorall | @ @ 9@© 86@ 5.9
@g/kgo ~ &
straw | total residue |3 “J0.1_\, |80;90; 92 80092 |8 |74
flufenacet % § é}ﬁ é 7 4
@§ okl N IR g7 |74
° mg gf 2 @i
RA-2010/94 |Rye, green | total regidue 12@?0.05 @ 79; @87 8€7\\” 791297 |91 6.1
40045/9 winter material | flufepaest & 90@4 947 Q@D
0045-94 o @@ +95; 96, @
RN @f? q 82\@6 88; (81| 93 |89 5.7
GLP: yes - é}j ’ )l 92: 9@3 93\
1994 .
N @ ove@jl Q 791 97 (90 6.0
S O |meke m@
g’ | tofabresiducf12 [0:05 [ 76; 79:86;86; | 76[105 |90 9.2
@ éfena 88; 9; 90;
q @ 95\%6 101;
D@ &C V @ @ g5,
@9 @§ ISEES :79;82;84; | 71| 94 |85 9.1
@ Q° % @ @ 7:90; 93; 94
o |.© ng\f ClES overallY 71105 |88 |94
N > < mg(ig
N strgg tobresidyel 12 [0 (7981582085 [ 79] 05 87 |57
Q fibfenacet 85; 87 88; 90;
&\ ~ ) S 90; 91; 93; 95
R & SN O11.0 69;79;79;80; | 69| 88 |81 7.4
19 o § q 81: 85. 87: 88
S TS _ OJ20 |overall 69 95 |85 |72
é § O O WD mg/kg
RA-26(%§®N Wheat, |@green | total f@sidue |6 [0.05 71:81;84:88; | 71| 97 |86 11.2
4004 @jnter @ materia] | flufgnacet 95,97
N
0046-94 N > @@ o\ 6 |overall 71| 97 |86 112
and % % L\ mg/kg
40047/5 § %rain@totalresidue 4 10.05 81;91;99;109 | 81109 |95 12.5
flufenacet
0047-94 SE
§ 4 |overall 81[109 |95 12.5
GLP: yes @ mg/kg
1994 straw | total residue |3 |0.10 79; 81; 94 79| 94 |85 9.6
flufenacet
3 |overall 79| 94 |85 9.6
mg/kg
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Table 6.3.1-9: Residues of flufenacet in barley, wheat and rye after post-emergence
application of flufenacet + diflufenican WG 60 (containing 40% flufenacet +
20% diflufenican) in northern Europe

Study Application Residues
Trial No. S
Trial SubID
GLP Crop Country FL |N|kgha |kg/hL GS Pop@% =DALT ¢ total residue
Year Variety o [(as.) |(as.) a&@sed @ ays)@ flufi
@ > Y (mgkg)

RA-2010/94 | Barley, | Germany 60 110.24 0.0° 134 green ™ §§1 20,05
40044/0 winter | Versuchsgut WG @ Q> matertal 2 1 2 |<0.05
0044-94 Loreley | Hofchen, P e Yass &7 | <0.05
GLp 51399 @ NERAS ©\ s

yes Burscheid % @y\a (Graw 2§ @ﬂl
1994 Europe, North @) ) @ @ @) é@

A [ = APN @
RA-2010/94 |Rye, | Germany 60 [1]024 {908 « |21 ﬁeen o4 @ |o0.06
40045/9 winter | Versuchsgut WG Q N @Q ateriaf0” | 1 <0.05
0045-94 Gambit ;aigf;egrg‘)f’ ) R Q gra B |<0.05
- AN N
GLP yes Monheim S @@ QY |sraw @246 |<0.1
1994 Europe, North § Q 4§ %@ @\ Q@’@
g D gl & |- @
RA-2010/94 |Wheat, |Germany = |60°~|1 [0%4 (@@ § gr@%ﬁ 119 <0.05
40046/7 winter V?rsucchs@t @ S & material 191 <0.05
0046-94 Contra 15{103100}91@% E® é g (%rain 247 <0.05
GLP yes Bu&eid Q) NI 9 O\Q straw 247 <0.10
1994 h | S
@pe, Noy N
o 1P B
RA-2010/94 | Wheat,J Germa% ¢] 60 ¥l 0.24Q1 0.0 21 | green 133 0.10
40047/5 win@ Versuchsg @ WG Q O material 190 <0.05
herhof>) $E .
0047-94 C((;)rltra 29 %@' S 4 D@ V> grain 246 <0.05
?;Zyes N & Monheint @;9 R @@ straw 246 <0.1
A < Eu@e, Noi b | e

*Residues for total r@iﬁue flufepacet %@nined& 46FOE 5@3 Trifluoro acetamide and calculated as flufenacet

DALT : Days af%&ast tret % @

O\ @ @

o § é Q" s
Conclusign Q) < 2o

(g

Four ﬁs @inter §eals @trial (@barley, 1 trial on winter rye, and 2 trials on winter wheat) were
conductedsduring the 19944995 %&wing season in Germany to investigate the residues of flufenacet
in cereals after a@plicatié of 240 g flufenacet/ha and 120 g diflufenican/ha using a mixed WG
formulation of the tw%ubstanc@sj. The plants were treated in autumn (November), at growth stages
ranging from BBC (3 leaves unfolded) to BBCH 25 (5 tillers detectable). At mature harvest, the
residues of flufenacet were < 0.05 mg/kg in grain and < 0.10 mg/kg in straw.

%




Page 119 of 222

2017-07-07

Section 6: Residues in or on treated products, food and feed
Flufenacet

Supplementary field trials — Northern and southern Europe (application rate 240- 254 g as/ha)

Report: KCA 6.3.1/06, NI 2002: M-058156-01

Title: Determination of residues of FOE 5043 in/on wheat and barley following spray
application of FOE 5043 & Diflufenican (600 SC) to winter wheat and winter
barley in the field in Northern and Southern France, Germ@hny and Spain

Document No & [ M-058156-01-1 N ~ &
Report No: RA-2144/00, dated 2002-04-12 N @ Q @%)
Guidelines: Directive 94/414/EEC Residues in or on tre@y\%lQ prégucts, %od gd feed

EU 7029/VI/95 rev.5 dated 22 July 199" S S &b
GLP Yes; Deviations: none ISR

O N

Material and methods %@ %\@?\ o8 § § é\ﬁ
Two trials on winter wheat and two trials Qn© wu{@ ba we, e@cor%;%@ed @ng the
2000-2001 growing season in northern and southé% Frahee, Gerimany and Spaipusing (itufenacet +

Diflufenican SC 600°. The plants were tre@o at th)growth stag CH 1@’(3@65 unfolded),
which was usually in autumn (October - OD@mber),Qxce O the S anisl@ial, i ich treatment

was in February. The application rate w§§240 @mfena@ /ha, @ept igg@gﬂe Spagish trial, in which
. 9

the applied rate was slightly higher (25@ ﬂuf%acet/hak %@ O ©\ IS
. o . O @ & &
Grain and straw samples were taken at %ﬁnal k&%est, ch w@y between 148 and 254 days after
application. O\@ §) < © @ N
Y (O . O

LS : <
All the samples were anal forg@idu %Fﬂufe%cet ﬁsg?rdi%to the method 00346 (-, M.;
1995; M-018864-02) w yie he ine@vel ofphe parent’ compound and all its metabolites
containing the N-flu hen}ka—iS(Qropyl \{metior@ grougy® Residues are expressed as parent

Q
flufenacet. @ @Q Q

S
o & &S
Before analys‘i&%e g@l and stfaw sg%ﬂes W stapgd frozen for less than 8 months (226 days).
This storagg@ﬁ%‘ioequéely co@d by@e avazggle storage stability data for flufenacet.
O\ \
Findings y\a& é\g Q@ &Q é
@ X
Recovery E;}\ we @dete&gﬂned to @Wsis in order to validate the analytical method and
concurrentl?ewit&e sa@ple afdlysis “tq order to check the accuracy of the residue analysis.
Fortifi n wa@berf()@led by %ikin@?%gontrol samples with one of the following compounds or a
mixtmg t f @rent fena@t, flufenacet oxalate, flufenacet sulfonic acid, flufenacet
thioglycolatg sulﬂ%(ide. The rec&%@ry-rates and corresponding relative standard deviations (RSD)
were satisfacto sho@ in T&%‘tjle 6.3.1-10. The limit of quantification was 0.05 mg/kg in grain and
0.10 mg/kg in straw.

No residues were in any of the untreated samples, i.e. residues were < LOQ for flufenacet.

The residues found in wheat and barley samples from the individual trials were below the LOQ for
grain. Residues in straw were less than the LOQ in 3 trials and 0.11 mg/kg in the Spanish trial. The
findings are summarised in Tables 6.3.1-11 (northern Europe) and 6.3.1-12 (southern Europe).
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Table 6.3.1-10: Procedural recovery data for Flufenacet
The LOQ is marked in bold.
Study Fortific Recovery (%)
Trial No. ation
Plot No. level
(mg/kg) @2
GLP Crop Portion | a.s./metabolite | n Individual [@Min| Max| Mean | RSD
Year analysed recoveriesy ) (ﬂ& &
RA-2144/00 | Wheat, grain | total residue |11 [0.05 94; 84; 8C~| 774,98 |86 9B
winter flufenacet 98;98;@p; | Y % o
R 2000 O8L TS0 | S N
0566/0 @ 306D RN
0566-00 1 o5y |71® Qix 73 |03 %v
\ i~
and 12 | 84erall @ | R 98 3 £3.0.0
dmekeqy Ol G
R 2000 straw | total residue [ 14, 10.10_ 9 | 10193; 795 [777 [ 1017 | 8647 | 8.4
0567/9 flufenacet Q \\ % 0; 92; @
0567-00 O RESL T q @
S & IBHYO G
S&)lz): yes & |1 o Q@ 75 @375 7807175
S 0@@1 % D 7slapr |85 |89
NI S A )
RA-2144/00 |Barley, grain | totairedidue [ 11 [ 0.05 111; 162 S ITHEY 15.6
winter ﬂ@%e@t @ &) § 89; 83 89;
R 2000 S RS S | Tapd: T3
0568/7 ZEN O R2777; 8
0568-00 § ©& I R0 & | 0] 80 |80
and & O e overaln| S 72[111 |84 |150
@ N oa mg/kg o
R 2000 Ltraw @%tal@%ﬁe 1 [o@  [R6:;%3:81; | 74| 97 [84 |83
0570/9 " o[ flufenacet & 479; 82; 74
0570-00 0 ' %, D 6@85;81;78;
S o @ S S I |05:97
GLP: yes . § Q@% §” @@ 1Oy |81 81| 81 |81
2000 .
' N S 12 @yerall 74| 97 |84 8.0

Sg/kg

Q
Fortified with ﬁufegﬁ@, flufefiaket oxalate, fluféRacet sulfonic acid, flufenacet thioglycolate sulfoxide or a
mixture thereof; detésmined as FOE @43 trif@oace‘t&mide and calculated as flufenacet equivalent

SO S N N

o O
o & s 8
& &4 s
%%&QQ\
" &
S




Page 121 of 222

2017-07-07

Section 6: Residues in or on treated products, food and feed
Flufenacet

Table 6.3.1-11:  Residues of flufenacet in barley and wheat after post-emergence application of
Flufenacet + Diflufenican SC 600 (containing 400 g/L flufenacet + 200 g/L
diflufenican) in northern Europe

Study Application Residues
Trial No. &
Trial SubID @
GLP Crop Country FL |N|kg/ha |kg/hL GS B&I{ﬁon N°DALK total residue
Year Variety o [(as.) |(as.) adalysed @ (da}@ acet™
oS (k)

RA-2144/00 | Wheat, | France 600 |1 (024 |0pg |18 | graif €§>4§ 5 D<0.05
R 2000 0566 0 | winter F-37310 SC @ q Q\\ %, N
0566-00 Isen-grain | Chambourg @V @) %‘ o3 ) | 10

sur Indre N STV N a52) Q.
GLP yes @ ® ) N Ny

Europe, r @ Q) g
2000 North QO | %) @ q @

0 A &

% @

(=]

N
RA-2144/00 Barley, Germany 600 |1 %24@

&>
.O%}J 134/ grain @J@\’ i@ <0.05

R 2000 0568 7 | winter D-51399 SC§® N @ K© %
0568-00 Theresa BuI'SCheld, @ Q Q s Q 254 <0.10
GLP Versuchs-gut [°s 4 2) i )

yes Hoéfchen Q @ $ n (5@@
2000 Europe, @ 9 AN %@ © QS

North © S 2 Q N @

*Residues for total residue flufenacet (d%@érmin%‘é% as F OBw5043 CélB:@luoro @&tamlﬁde “nd calculated as flufenacet)
DALT : Days after last treatment & ) N & \\

Q

N
Table 8.3.1-12:  Residues of ﬂufel@%t in @%‘ley a@? wh(%llt afte@t-emergence application of
Flufenaget+ D@enicMC 600 (contaihing 400 g/L flufenacet +200 /L
\)

diﬂuf@can i outléﬁl Eurgpe
)ﬁQ (<1$P @
Study @ & Apg@cation ©@ @} Residues
Trial No. © @ Q Q @
Trial SubID S g A L
GLP dorop S Co@ g @ kg/ha Tkg/hL GS | Portion DALT |total residue
Year ° Varie@xg\ < 0 (@ (a.s.) analysed (days) | flufenacet*
S O 18 SO N (mg/kg)
RA-2144/00 | Whéat, |Franc (600 |1 |024 0.08 |13 |grain 196 [<0.05
R 2000 05679 [Swinter é\a F- 8C
0567-00 CyfSoissaps | ARAS straw 196 |<0.10
© 9) Europe, @
GLP yes b\ IS S Q
outh
2000 ©© q ©© AN
Ro

I~ @ @
RA-2144/00. 7| Barley? | gpain Q" [600 |1 [0.254 |0.08 |13 |grain 148 [<0.05
R 2000 0570.9° | winter (E-08289, SC
0570-00 phic e Vecid
P von §§% @) Eur{%e’ straw 148 0.11

y % Sout
2001 Q

o8

*Residues for total residue flufenacet (determined as FOE 5043 Trifluoro acetamide and calculated as flufenacet)
DALT : Days after last treatment
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Conclusion

Three trials on cereals (2 trials on wheat and 1 trial on barley) were conducted during the
2000-2001 growing season in northern and southern France, and in Germany using the ‘Flufenacet +
Diflufenican SC 600’ formulation. The plants were treated in autumn at the growth stage BBCH 13
(3 leaves unfolded). Following application of 240 g flufenacet/ha, the residues gPflufenacet at harvest
were < 0.05 mg/kg in grain and < 0.10 mg/kg in straw. RS o

A fourth trial with the ‘Flufenacet + Diflufenican SC 600’ formulation @ perf@led c@%arle@?n
Spain during the 2001 growing season. The plants were treated in at the%rowth@ age
BBCH 13 (3 leaves unfolded). The application rate @htly ‘exceeded the rget% e at
254 g flufenacet/ha. At harvest, the residues of ﬂufenaceti&@e < &@5 rngé&g n g%m and y\\()}ll mg/kg

in straw. %@@ y;\ @7& § @é@ é\ﬁo
& e & U &

& o
Supplementary field trials — southern Europe (é%licm{}n rate 220 - 24%g a@) @@

N O ¥ &
Report: KCA 6.3.1/07, L 2H0: M-36149501  p”

Title: Determination of the Yesidugs, of diff@fenicatand @fenac@ in/on winter barley
after spraying of F@Epnacet Diflufenican@C 600in the fiéld in France (South)
)

Document No & | M-361495-01-1 % o & O @
©

Report No: 09-2048 dated §010-04.12 =~ © X |
Guidelines: Directive 9@@414/@@ Residues in~ or én treated products, food and feed
EU 7029/V1/95 Iﬁ\@ dated\22 Jq]zyf@997 Q AL
GLP Yes; D@éatiom@w{one ‘N 9 <
> O
Material and methods§ @Q & & @ &\%

3

Three trials on barleyWere co&ucte&durin e 2008200 wing season in southern France using
the formulation F&nac@% Diflufenica@SC 60Q Théplants were treated at the growth stage
BBCH 13 (30 @aveso\@fold@ n e a@m @( cember). The application rate was
240 g flufen ha. &

TS s 8 8
Green plant saliﬁies were takep, for @ysis&t the growth stage BBCH 13 immediately after
application. in a traxﬁm?%vere ta@n at normal harvest, which was between 188 and

203 days a%{ appl@on. . o

Q © O N
All the ples @ere a@lysed fgf resi@s of flufenacet according to the method 01179 (Class, Th.;
Merdnn, H.N;Q@)IO; 1\@627@01) ,@iﬂch yields the combined level of the parent compound and all

Y
its metabo@s containing the N—@erophenyl—N—isopropyl functional group. The procedure involves

oxidation of thestesid@s with potassium permanganate, hydrolysis with sulfuric acid, steam
distillation, liqd/liq id partiti@ing, and LC-MS/MS determination of the thus obtained 4-fluoro-N-
isopropylaniline. ues are expressed as parent flufenacet.

Before analysis, samples were stored frozen for less than 11 months for green material and 4 months
for grain and straw (329 days for green material, 113 days for grain and 115 days for straw). These
storage periods are adequately covered by the storage stability data for flufenacet.
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Findings

Recovery rates were determined concurrently with the sample analysis in order to check the accuracy
of the residue analysis. For flufenacet, fortification was performed by spiking control samples with
one of the following compounds or a mixture thereof: parent flufenacet, flufenacet oxalate hydrate,
flufenacet sulfonic acid sodium salt, flufenacet thioglycolate sulfoxide. The all mean recoveries
for total residue of flufenacet were within the acceptable range of 70 — 110%, (RSD < 20%) with the
exception of green material when fortified with flufenacet and for str@ whe rtifiéd with Ghe
mixture of the metabolites where values were just below guidelin@ quir(%{ents %7 and\ﬂ%
respectively). D S N é N

The limit of quantification was 0.01 mg/kg in grain and gr%@mateﬁ@l, and€,05 mgikg in straw.

No apparent residues were found in any of the untreépd samyples, ise, tesidues” weré< LOQ, for
flufenacet. % @;\? @ § § &
© ¢ @ @ O

°

& D
Flufenacet derived residues in grain were < 0.01 n@kg ang\ranged%from < (%05 — QD6 méﬁ in straw.
The residues found in the barley samples fror%h@ indi@al tr@’ are s@lmari in Téble 6.3.1-14.

@

S RV g > @
S d P ST e
@@ &,@Q\ Q@
O @ 9 £ o @
@) N %, @) @O@)
& R N @) Q) N
. Q) N N
NSNS ? R »
& 0 s .o <
S O & >N
§ @Q Y © @ XN
o S 5 @
S X S
9 o %@ Q %Q &
Q RN
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Table 6.3.1-13: Procedural recoveries for flufenacet in winter barley
The LOQ is marked in bold.
Study Fortific Recovery (%)
Trial No. ation
Plot No. level %
(mg/kg) @
GLP Crop Portion | a.s./metabolite | n Individual Min| Max M@n RSD
Year analysed recoveries @? Q &
Fortified with flufenacet @ o 2
09-2048 Barley, | green |totalresidue |4 [0.01 66;68@%7 661 74469 P32
winter material | flufenacet @6 © Y
09-2048-01 1 s 60 N 6o S
09-2048-02 0:," 605 o} 60| |6
09-2048-03 LR %7& 663 66 o
6 foverallgyf ” 74Q67 (o7
GLP: yes grain | total residue | 3¢ 10.01 9 [02:88%2 o [%2 927 | 787 [ 19.4
2008 flufenacet Q S > @
W Jotesigino | o
w4 |00 T91:65:6880 80 8.9
17 @oveatl@] & fe2] 2974|140
Py 2 % ~J 1
straw | total residue 0.0 8%87 @ 87| .87 |87
ﬂufenﬁ § @ij‘@ L Ro @@
O o
Q' o2 050 B | @l e |6
OO 4 Gover] N (%7 [75 [194
Fortified with mixture of flufenacet oxalate hy@e/ﬂu’@r?ﬁcet sulfonic acfdsodiutinsalt/flufenacet thioglycolate
sulfoxide (1/1/1) . <O N N
09-2048 Barley, | green |totapriidue |1 001  [P16 N -
winter maw&gl ﬂ@ﬁet @ oo 9| | @Q
09-2048-01 & < 1 l2a™> 9® N
09-2048-02 @ Q =
09-2048-03 S .9 X oVétall 90 [116 |[103 -
) grain | total residuet, |1 (@701 @83 -1o- ] - -
GLP: yes @C . @%acet & Q @6
2008 S 3 (010 |67 N ]
o |\O o & T,
N S & | gyerall 67| 83 |75 -
N strd, t@esid 2. o5 |71, 67 67| 71 |69
. @) fl nacgt\ RS
N ES 2N 2 | overall 67| 71 |69 -
B N N 7
) @@ R §f o
o & & O
Q © O N
D © e Y
§ @ 9 N A
& N @ , O
% < RN
@ &
v
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Table 6.3.1-14:  Residues of flufenacet in barley after post-emergence application of flufenacet
+ diflufenican SC 600 (containing 400 g/L flufenacet + 200 g/L diflufenican) in
southern Europe

Study Application Residues
Trial No. %)
Plot No. @
GLP Crop Country FL |No| kg/ha | kg/hL | GS Portign% D%’E total
Year Variety (a.s.) (a.s.) analy@ (days) @%Sidue@
Sy %o A flufenad@p
D T o) meke

09-2048 Barley, |France 600 [ 1]0.24 ]o0.080 @@13 green™, | 0 92,

winter | 31620 SC %, @matgiﬁai @Sw %\
09-2048-01  |Platine | Castelnau & [P gy NG Goo

) d Estretef @ N gran . l&j
GLP: yes onds N b, o ©§ § Q
2008 lgur(t)ﬁe, S @59 §@ strav&@ 197 <@
> QL > . > @

09-2048 Barley, |France 600 | 1024 0@ n IS0 P

winter | 84490 St | SC @‘é S J@g@ Q{&iial o @

- - t i
09 2948 02 Baraka IS;; lgg:n ) % Q grail@b 1880 | <0.01
GLP: yes & <) S
2008 Europe, Q| @ | & . |©
South N I & %@ Sigaw 4ass |06

09-2048 Barley, |France 0 | N 0.24 *4,0.080 13 gregn 0 9.5

winier (86170 ¢f SC | S © &3 makgeil
09-2048-03 | Esterel gouerl(l) ST 'S & Q cagain 203 <001
GLP: yes pe, @ Q) R
2008 SO@*’ S) ~ . <

@ & o < S > straw 203 0.06
ar | O @ \Ql%

*Residues for total resi@y flufertaget (d termine%s 4-ﬂL®@-N—is®opylaniline and calculated as flufenacet)
DALT : Days after leatment @ Q> Q

TS S S
o

Conclusion @ @;9\ @Q R &
Three trials%%n bar@were&nduc@in t@outh@{p part of France during the 2008/2009 growing

season. The product ‘Flufenggpt + @t]ufem@an SC 600° was applied at a rate of 0.6 L/ha
corresponding ,240 fufenatei/ha apfh 120 kg@iﬂufenican/ha. Treatment was performed in autumn
at the growgh stage @%H 13. At re st flufenacet residues were < 0.01 mg/kg in grain and
005006 kg sy O -
D Y e Y &
© SN
¢ & @ .o
B NN
S
O
(o
3
v
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Report: KCA 6.3.1/08, |- 2010. M-363200-02
Title: Determination of the residues of diflufenican and flufenacet in/on winter wheat

after spraying of Flufenacet & Diflufenican SC 600 in the field in France (south)

Document No & | M-363200-02-1

Report No: 09-2052 dated 2010-08-05 Ca
Guidelines: Directive 94/414/EEC Residues in or on treated &@gucts, food and feed
EU 7029/V1/95 rev.5 dated 22 July 1997 o © &
GLP yes S YO Y P
o v A D
Material and methods D S A é %Q

Four trials on winter wheat were conducted during the 20&00%&)wi@é¥ea50@ sou&éj&n France
using a SC formulation containing 200 g/L diﬂufenicéjand 4Q0 g/L%yﬂufena@t. T@lan&were

treated in late autumn and winter (December-Janua at gﬂ@a&vth stages rar@lg fr@ BB 13 (3
leaves unfolded) to BBCH 21 (first tiller detectab% he{%hca‘[rateﬂ s 240 gtlufed@ect /ha in
se @)

7% (220 g flyfenacet, .
s

3 trials. In one trial the application rate was under

SIS N >
Green plant samples were taken for agal@s at gr stages BB@I 13 fwmediately after

application. Grain and straw samples \Q}e tal@p at n@al h@bst, &@@ch wag) between 153 and

icati @ S
220 days after application. ©Q & N © @@
S &
All samples were analysed for res%ues@g}ﬂufe&%et accprding@’ the“method 01179 (Class, Th.
Merdian, H.; 2010; M-3627166Q{?, w@ yie&s the c%nbine el of\the parent compound and all
its metabolites containing th&N-ﬂu en@-isq@@pyl fy@nctiona@)up. Residues are expressed
as parent flufenacet. Q & ‘N )t
& Q (CR'S =)

e Y © @ XN
Before analysis for fluf¢hacet the samples were store@ozen@r less than 12 months (352 days) for
green material and @u‘[ 5 months 35 and43 d@@ for @n and straw, respectively.
All storage periods are ac@ate ;(’Z,/sc ere thestprage stability data for flufenacet.

o\@ \y;\ % N Q @
Findings Q &
NI A

Recovery rates were determined concurre‘@gy with the sample analysis in order to check the accuracy

of the residue @%lysis&’or hatenacetifortificdion was performed by spiking control samples with
one of the folfowin @mpou%és or ixtu@thereof: parent flufenacet, flufenacet oxalate hydrate,
flufenacet @foni cid sddium , ﬂuf@acet thioglycolate sulfoxide. The recovery-rates and
corresp%iing Rﬁere satisfactory (c&} able 6.3.1-15). The limit of quantification was 0.01 mg/kg
in gr@@p ant@ld graf%@()md 05 mgikgin straw.

No residue$SWere fo&d i {?’ of J{@untreated samples. Flufenacet derived residues in grain ranged
from < 0.0%0.0S%/kg. straw=desidues were < 0.05 mg/kg in 3 trials and 0.09 mg/kg in one trial.

The residues f&utid in the wheafgamples from the individual trials are summarised in Tables 6.3.1-16.

&
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Table 6.3.1-15: Procedural recoveries for flufenacet in winter wheat
The LOQ is marked in bold.
Study Fortific Recovery (%)
Trial No. ation
Plot No. level %
(mg/kg) @
GLP Crop Portion | a.s./metabolite | n Individual | ®in | Max M@n RSD
Year analysed recoveries_{O @ Q) &
Fortified with flufenacet D@ A ©
09-2052 Wheat, | green |[totalresidue |1 [0.10 < |74 74| 744 74
winter material | flufenacet @6 s N Q) Y
i | e e
09.2052-03 3 lw)  sesnds| 205 BB 4TS
09-2052-04 5 @%everag@ y | 95983 ~N'10.6
GLP: yes grain | total residue T EAN 97 ©97 9@@
flufenacet N N
2008 & q )
S a0 3ol | 91g) 103 ¢
NEEESTYER :5(?1 10235997 6.2
straw | total resjdue 0.055" |76y (270 |70 |70
ﬂufen% § @ 0@ . @;Q@
R’ o2 050 \?7;84@ 84 87 |86
O © Dovergiy |« |0 | 87 [80 113
< . 3, “fover O .
Fortified with mixture of flufenacet %alate h&gate/ﬂlfﬁeyacet suffonic g@sod' misalt/flufenacet thioglycolate
sulfoxide (1/1/1) 0 . a R
09-2052 Wheat, green | totabigsidue O 1 4001 _ |69 O | - - - -
winter matetial | fli@nacet Q\@ O}@
09-2052-01 $ 18 72\73 7 |73 |53 .
09-2052-02 @ a2 VCQ @% %6‘2%
09-2052-03 RS &% 4 - - - -
09-2052-04 & e 30 sY67,65 | 65 | 67 |66 :
GLP: yos Ol o | @ overdlP 65 | 73 [0 |48
2008 o | @ain@ al r@%ue @y 0.0 [83,73,72| 72 | 83 |76 8.0
N flufegacet @
<& N ®© N (3. %00 79,890,771 77 | 80 |82 |79
Q © ,
N + N 6 |overall 72 89 |79 8.1
&9& @traw total r@%ue @ﬁ 0.05 71 - - - -
© 2) %, | flufp@acet
: G § 4 |06 69,74,85,| 69 | 92 |80 13
< § S RN 922
SO, D oy 5 |overall 69 |92 |78 |13
X @ 9 N A
Q& N @ O
% < RN
@ &
v
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Table 6.3.1-16:

Residues of flufenacet in wheat after post-emergence application of flufenacet

+ diflufenican SC 600 (containing 400 g/L flufenacet + 200 g/L diflufenican)
in southern Europe

Study Application Residues
Trial No. %)
Plot No. @
GLP Crop Country | FL [No| kg/ha | kg/hL [ GS Portign% D%’E total
Year Variety (a.s.) (a.s.) analy; (days) @%Sidue@
S %o A flufena
O o) gy
09-2052 Wheat, |France | 600 |[1]0.24 [0.080 @@13 green, | 0 s
winter 47550 SC ®, at%%ﬁai @5\9 %\
09-2052-01 | Arlequin |Boe & .9 e @01 -
GLP: yes }Szur(t)lll)e, @ %\ l"@r 3 NN
2008 ou o8 o8 @ O &
. < §@ strav&@ 2090 <@
QL O - > @
09-2052 Wheat, |France | 600 |1]024 |o. n IS0 P
winter 26300 | SC @‘é ng J@@ Q{&iial o @
2052- Ali
09-2052-02 | Aubusson Eul;;e;ne XS S grail@© 1580 | <001
GLP: yes ’ & @) o
2009 South Q| @ | & . |©
P le | S D] digaw 4353 |<00s
Ol I g & : @
09-2052 Wheat, |France |600 | 1022 *$.0 085@© ER N n | 0 17
winter 69650 SC <% AN & | mater 1
09-2052-03 | Aubusson |Quineie | P | & | & |Q Lo loos
GLP: yes %X . @ Q |x c Q@‘)S '
2008 ISR N
h q 0| o S Q‘%\ straw | 196 [ 0.09
@y \Vad Q @ N
09-2052 Wheat, ¢°| Frande | 600 [ 1]0.24 80 I3 | green 0 24
winter)” | 79120 R Q @; material
09-2052-04 | Mendel rome § S § grain [ 220 |<0.01
GLP: yes 2 f’
2008 [ Soutt ) V| @
S % © staw | 220 | <0.05
N Q & :
© S o 3

*Residues for toteg% s1du ﬂufenac@(deten@ed a% fluoro-N-isopropylaniline and calculated as flufenacet)
DALT : Days af@ ast tr@ment@

\
Conclusion@

D

@
Four @s on@inter $theat

to investiga

f@

& o

©

240 g flufenace ha (an

<§*@

e pe
the Tresidiey o

med during the 2008/2009 growing season in southern France
f flufenacet (and diflufenican) in cereals after application of

i

0 g diflufenican /ha) using a mixed SC formulation of the two substances.

The plants werd treat in autu@ﬁ or winter in case of wet weather conditions (December-January), at
growth stages BB

(3 leaves unfolded) to BBCH 21 (first tiller detectable).

At mature harvest,

the residues of ﬂufenacet amounted to < 0.01-0.05 mg/kg in grain and <0.05-0.09 mg/kg in straw.




Page 129 of 222

2017-07-07

Section 6: Residues in or on treated products, food and feed
Flufenacet

Conclusion for the use of flufenacet in northern and southern Europe with use patterns
involving 240 g flufenacet/ha

The set of residue data on wheat, barley and rye conducted with the straight @%)nulation WG 60 and
evaluated for Annex I inclusion is considered appropriate to also support ther presaa%cﬁtive dse for %e
mixed product ‘flufenacet + diflufenican SC 600’ at a rate of 240 g fluf et/h&jl northern Euggpe.
The use pattern for both products involve the same applicat'onoparar&é@rs amf@ésidt@%;ata @ined
from trials using a WG formulation are considered appropri@?to also supp&stkc fofulatidhs . Both
formulations types are known to produce comparable ‘fesiduegy) aﬂi%ﬁrly ifothe application is
conducted early during the crop development. In all t@%, rqilg%ues sho@ to b&tss than”the
LOQ for grain (< 0.05 mg/kg) and straw (< 0.1 mg/k@ o @ Q)
Nevertheless, 6 trials on wheat, barley and rye ar@poﬂe@%r Eh&lorthe&; regign with and SC
formulations at an application rate of 240 g flufenac t/l'@hich Qc}mnsu@te thatghe residée behaviour
of flufenacet does not alter when applied in @tur th di@%’eni@&. Applications@yere performed
early post-emergence during leaf developng@until mid o @erin (BBCI—@ -25).@%sidues in grain
and straw were always below the LOQ 0of0.05 or@)1 mg/kg, res;@@tlvely& @@
Q S RS

No residue data for flufenacet from@% squt@rn r&gg%n we@val@d for@g%nex I inclusion. With
the present dossier 9 trials are s mitted”\t} suppart the fige pa t&eh at %0 g as’/ha with early post-
emergence application. The tri&ls wer cadysevaluatéd) at a n@onal evel (evaluating member state
France, product name FOSBURI). enaget aso@\\ﬁlieqd @ ratgs@ ing fron 220 — 254 g as/ha
during leaf development yitil be ning@ tillering (BBCH 13-21). The trials on wheat and barley
were conducted over t§e growan sea%qs. R@idues@@ gra@ranged from <0.01 to 0.05 mg/kg
(median (< 0.01 mg/ and ir&trav;@@om 0.@(&@ to 0.1®mg/k§median 0.06 mg/kg).

S
The data sets fr@%ﬁe n@%e so@%n r@i are §siderd to represent the critical GAPs for
flufenacet. N w\g\ < @
The data s@wer@ently&view@oy th@%MSxﬁ; nce and EFSA and the data set from southern
Europe forms thihasis for the ne@MRL@ﬂposq&of 0.1 mg/kg as published with the EFSA Reasoned

Opinion (EFS%ngournE@ 12;{1@4) g S

3

&

< .
©© S) @) %\

& é@@o&
@)

§ &
S
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Supplementary field trials in northern Europe (application rate 120 g as/ha)

Report: KCA 6.3.1/10, | EGN-TIEEE. 2013: M-459795-01

Title: Determination of the residues of flufenacet and flurtamone in/on winter barley and

winter wheat after Spraying of DFF & FFA & FLT @ 360 in the field in
Germany, Belgium and the Netherlands

sz
Document No M-459795-01-1 § @\ ©& &
Report No Study no. 12-2001 dated 2013-07-09 @
Guidelines: e Regulation (EC) no 1107/2009 ¢ emln&@e pl c@fg %nt @ ection
products on the market and rep%‘g Couricil Bgectlve 9/ ll%éEEC and

91/414/EEC

e EC guidance working docume§§7029%%5 ré&i% (Ju$2@ 19@@) o

« OECD 509 Adopted 2009-09-C Field T
e US EPA OCSPP Guideline No. 8661500 @ &>

GLP Yes ; Deviations : none Q N ‘N R m® @f@

v OO @ &
Material and methods § Q @ BN @ @@

Four trials on winter wheat (2) and Wlnt&%oarle )W ond@ted d&s{g thegg011/2012 growing
season in Germany (2), Belgium (1) the Netherlénds (1)@isin SC ulation containing
120 g/L flufenacet, 120 g/L diflufepica ar@ 20 gy ﬂurt@w?(’)ne § +F$H+FLT SC 360). The
plants were treated in late autumn (No Ver{gl\)ﬂ%r) n Qi&tals at growtlistage BBCH 22/23. In one trial the
requested growth stage was no&(f@ache Gn aut mn an thus t &apphce%n was conducted in spring
(April) at BBCH 25 The apgogcatlon @s at th@requn‘é@ rate alf tri 120 g flufenacet /ha).

IS (.
Green plant samples w@ake@)@)r am%@sis a@he gr@zth s%% BBCH 49 (forage stage) and at

BBCH 83 (silage sta, %hol&plant wit ou;g\rgoot) in a@%straw samples were taken at normal
harvest, which Waseen 112 an@3 day@after a@)hcat
- SS
All samples wer %’?ana ysed forﬁ?du@} flufétiicet aegording to the method 01100/M002 (Il
w ZQR))@ M- 4&8503 @@ wh@ ywl@e combined level of the parent compound and
all its metabolites, contammg @e N- f@roph@yl-N-lsopropyl functional group. Residues are
% N
expressed as paggtit ﬂut@acet N
S

O\ @
Before ana@is fi ufer@t th mple&@ere stored frozen up to 12 months (371 days) for green
materlalq&ghole plants without roétand ufto 10 months (300 days) for grain and straw.
All storage pemipds ar€adequately covered by the storage stability data for flufenacet.

g

R

Findings o S
Recovery rate§§ termme@’concurrently with the sample analysis in order to check the accuracy
of the residue analy&is.” The recovery-rates and relative standard deviations (RSD) were satisfactory
(cf. Table 6.3.1- 17

0.05 mg/kg in straw.

The residues of flufenacet in the untreated samples were < LOQ. The residues found in the wheat and

The limit of quantification was 0.01 mg/kg in green plant material and grain, and

barley samples from the individual trials are summarised in Table 6.3.1-18. Flufenacet derived
residues in green material at forage stage and silage stage, in grain and straw were less than the LOQ
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(< 0.01 mg/kg for green plant material and grain and < 0.05 mg/kg for straw) in all trials.
Table 6.3.1-17: Procedural recovery data for Flufenacet
The LOQ is marked in bold
Study Fortific R@Qery (%)
Trial No. ation & o o
Plot No. level Q ) Q 9
(mg/kg) N @@ @
GLP Crop Portion | a.s./metabo | n Individud® Ml@ Ma{%\dean \WRSD
Year analysed | lite @fecoverﬁg@s S Q)
12-2001 Barley, green | total residue [6 |0.01 17:82:85,98; , NI 7 94 122
winter material? | flufenacet % 103 %@ &, C)gﬁ si’
12-2001-01 4 0.1@ 8@,90,1@7 841104 @2 95
12-2001-02 N Q. g
12-2001-03 3 (@) @bll@ 102, 95@ 6.4
12-2001-04 1 <§0 ~N|[77 . S U< YR
q
GLP: yes J4 Joverdl) | o S| 774105 9 |05
2011 grain | total residuéib o@f 697799495 | 69| 9584 14.9
flufenacet J {Q oF
S 1o Qoo Doy o Dso a1 |90
S QY @ 98

S overdll | @ S| 69-P 95 [86  [118

2
6

straw | toldesidue)2 | 0BS  |88797 s @ 97 |93
fltfenacer | Ro @)@ o

D ¢y |2 1050 94877 s['94 | 97 |96

N Efowfan | N s [88 |97 |94 |45

# Sample materials green mate&ly and vx@fe plak@mthoﬁt\root are@ouped@tﬁe sample group cereals green
material. %§
Fortified with flufenacet, d ine u@ N- 1S®) la ne alfd\ca culated as flufenacet

e sty

The recoveries were perf ed dl& g the conduct of 912 2, 12-2002 (and 12-2003, not reported).

&
©%@©Q©
©©@@$§
2 N Y 9,
RN § o O N ©
/\O©©©\@7%
A
&&é%@@&@é
& @ % -~
\@@@xé@@
©©©©©\;9\
TP
N S
< &
S
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acet

Table 6.3.1- 18: Residues of flufenacet in wheat and barley after post-emergence application of
flufenacet + diflufenican + flurtamone SC 360 (containing 120 g/L flufenacet +
120 g/L diflufenican + 120 g/L flurtamone) in northern Europe

Study Application Residues
Trial No. %)
GLP Crop Country FL [No| kg/ha | kg/hL | GS Portion @DALT | Growth total
Year Variety (as.) | (as.) analysgd\% (daysy| stage residue
@ |( H) | #yfenacet
&} % @
@ D& mgke
12-2001 Barley, |Germany 360 [ 1]0.12 0.040 7@ green 1700 49% | <0.01
12-2001-01 | winter ~|49377 SC %J Qimaterial, L %\
GLP:yes  |Meridia Iéangforde“ Q| ol Swholplint g@ﬁj 83 |<0.01
2011 n rrope; %@ st | withéwg roots @7\ é&
Q ig@\f @grain @Q 244¢51 9 <0.01
S N D sraws | 24 <0.05
12-2001 Barley, |Belgium 360 [1[0.12 o. 20 n Q81 [@o <0.01
12-2001-02 | winter | 6210 SC | e §@ @Q ﬁ%al S
GLP:yes | Saskia ;)’1“@5' S N Q| whole platd | 209077 83  |<0.01
2011 (early 6- | Ferwin ¥ & 4 syjthout rts
rows Europe, © @ > 2. @?
Variety North ~ & @ g%n @ 2 89 <001
. ’ (
mid @Q N é’ Bw Qf 252 89 <0.05
height) €y Q o 2 q %&\ (@)
12-2001 Wheat, | Germany 360 |11 70.12 [0.040022 | O greén, 192 49 <0.01
12-2001-03 |winter |59457 | & sC @ @«‘ material
GLP:yes | Inspirati | Werl- ™ § S %@ 1 whélpplant | 239 | 83 |<0.01
2011 on E S 1o S & | without roots
N g 0 < ’ %\ grain | 263 | 89  [<0.01
@ Y| O @ N smaw |26 | 89 [<005
12-2001 Wheat, (Netherlands 0]1]eg2 [avdo gp green 41 49 <0.01
12-2001-04 winte§ 1774 PE & S Q @Q material
GLP:yes | Taure E{‘@@;:%F% § S O wholeplant | 83 | 83  |<0.01
W1 T 5 :
2012 wiigs North QL Q @ without roots
Q> « S S gain | 112 | 89 |<001
Q © | 07 - straw 112 89 |<0.05

*Residues for tota@%idue@fenace@ietem@d as 44fluoro-N-isopropylaniline and calculated as flufenacet)

DALT : Days after las
S
Conclusign @©

t gatment SN
@ L §f o
Q
$ é Q N
(@) 2y

Four @s on@inter ¥heat a wint%barley were performed during the 2011/2012 growing season in

northern E@)e to investigate t
of 120 g ﬂufen tha u

were treated iutu

silage stage.

<0.05 mg/kg in straw.

hefxgsidues of flufenacet (and flurtamone) in cereals after application

e

a triple mixture also containing flurtamone and diflufenican. The plants

at gro@fh stages BBCH 22/23 or in spring in one trial in case of delayed
development (BB ). Residues of flufenacet were < 0.01 mg/kg in green material at forage and

At mature harvest, flufenacet derived residues were <0.01 mg/kg in grain and
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Supplementary field trials in northern and southern Europe (application rate 110-120 g as/ha)

Report: KCA 6.3.1/12, | EIEGN-TEEE. 2013: M-460003-01

Title: Determination of the residues of diflufenican, flufenacet.and flurtamone in/on
winter barley after spray application of DFF & FFA & FUT SC 360 in Germany,
the United Kingdom, southern France and Italy S ¢

DocumentNo | M-460003-01-1 & LV &

Report No Study No. 11-2094 dated 2013-07-11 @ 404 ﬂ% %o

Guidelines: e Regulation (EC) No 1107/2009 c@?erning\the <1%§ing @playt@rotection

products on the market and ring nciéi@irecti@?s 794{9N/EEC and
91/414/EEC & O W & .

¢ OECD 509 Adopted 2009-09-07, Crop.Field Tetal < é”
e EC Guidance working docu@ent 7Q29/VI/9g;rev.5 @7-0 ) @
e US EPA OCSPP Guideline'No. 860.1500= & s o

GLP Yes ; Deviations : none NS z\g r§ § R @
S o @ « D

Report: KCA 6.3.1/09, ﬁ 2%@, M-459755-@>f ]

Title: Determination of g? residds of @ﬂufe@n, &nace@é{ld flurtamone in/on
winter wheat aft ray@splicati(% of BEF & & FLT SC 360 in Germany,
the Netherlandg; utl}e@Franc@nd @n @ i @

DocumentNo  [M-459755-04s1 =" @ O &

Report No Study Nosd120054ted 2013-0749 O

Guidelines: ° Re&lation@C) 5211072809 ¢ cerni@w@le placing of plant protection

ucts Qn th@lar et and repea ing&@uncil Directives 79/117/EEC and
C S

/414&% @ S
6@OECQ 09 Adxed 20@9-09-@7, C@Field Trial

EC Guidangs workiiig doc nt 7029)V1/95 rev.5 (1997-07-22)

> o USEPAOCSPP&uidelide No. 860.1500

aYi

GLP . & Y%%Dev@gns :ffgﬁle Q @

N QO N O
Material aﬁmgt@% & @ . © *

A

In total 8 trial %}Wi wh@@and {g‘fter b@%y were conducted during the 2010/2011 growing
season. Four t#als W(%@ condtieted v-{” nogthern European climatic zone (2 trials on barley, 2 trials
on wheat) @Germ@ay (2%‘é§me Ne rlagd@l) and the United Kingdom (1). Four trials (2 trials on
barley, 2\trials %theat) ere Q@lduct@\fn the southern European climatic zone: France (2), Spain
(D) a‘@aly @ For rialg an SC@@mlaﬁon containing 120 g/L flufenacet, 120 g/L diflufenican
and 120 g/I>@urtamone (DEEPFFA+ELT SC 360) has been used.

The appli%ition %ﬁ:hedu& called\ for application of 1L product/ha (corresponding to 120 g
flufenacet/ha) aggrowth stage BBCH 25. In the northern zone, the plants were treated between January

and April at growt ge BBCH 25. Due to extreme dry weather conditions, in one trial delayed

germination resultéd’in a range of growth stages at application (actual BBCH 23 to 27), however, the
average was estimated to be at BBCH 25.

In the southern zone plants were treated in March at growth stage BBCH 25 to 30. Due to
unfavourable weather conditions the treatment was slightly delayed in 3 trials.

The application was at the required rate (120 g flufenacet /ha) in all trials except one from the northern
zone where the application rate was slightly underdosed (110 g flufenacet /ha).
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Samples of green material at early growth stages were taken to generate residue data needed to refine
the ecotoxicological evalutaion (day 0, 1, 3, 5, 14).

Green plant samples were taken for analysis at the growth stages BBCH 51 (forage stage) and at
BBCH 83 (silage stage, whole plant without root). ©

Grain and straw samples were taken at normal harvest, which was betwee 7 and 262 days after
application for the northern European trials and 80 and 119 days for the so@em E@oean@ls. @@

Y

All samples were analysed for residues of flufenacet accordi%to the @@thod"cﬁﬁ@%/ (?i‘

-, L.; 2013; M-448503-01 ) which yields the combffied level of th&}arenm\gompom% and all
v

its metabolites containing the N—ﬂuorophenyl—N—isoprounc{@al ggéﬁ). R@Ql ues drg expressed
N @

> @) § N
@ @ @ €
Before analysis for flufenacet the samples were s@ed f&%n up\m%ZS mo%hs 7@ and@@ days) in
study 11-2094 and 11-2095. All storage periods are a@uate@eoveré“by t@ora& stability data
for flufenacet. § Q Q@ N S @
é\ é @f@ é” &9@ @
o N O

Recovery rates were determined conntl With t sampl@maly n or@O check the accuracy
of the residue analysis. The recov@—ratéxand refative standard iation@(RSD) were satisfactory
(cf. Table 6.3.1-20). The limitooif@,lanti@tion was 0.01 mg/kg §q greeriplant material and grain, and
0.05 mg/kg in straw. > § é %@ O
% @ & O\ Q @ < @
SIS , N N
ate%@ﬁnple N.e. dues W% < LOQ for flufenacet except for

as parent flufenacet. %,

Findings

No residues were found jg&the ux@e
barley green material s@nples&(@r three'trials) collectég on thie day of treatment where the residues
ranged from 0.012 ta{5.022 mg/kg a@ one @epti n\QQQ 0.086,mg/kg in barley green material sample
at BBCH 51 (DAL®181) Resid \ oun contspl sam were identified as contaminations in the
rom@:e higl@esid s of flufenacet found in the treated samples of
green mater \t da@@ - 6@ince ysissQf’ greermaterial at early growth stages (day 0 to 14)
intended for ecogo@ologi@ evah@ions\\@js not " teeded for flufenacet, it was decided not to re-
analyze these sa&pﬁes. glyappa@s Wai@orou@iy cleaned and tested for any further analyses.
RN

The relativb@ﬁry r ofg&ontrol trea§ samples of cereals green material harvested at forage
stage (BBCH 51 @hd whéR plal@@lithq&;ﬁroot at silage stage (BBCH 83) was determined for studies
11-20 d 11-2095, @he determinatiéi¥ of relative dry matter content was not conducted according
to GLP. Thegre sults Of ‘the c@erm}n@on of relative dry matter for these samples are shown in Table

63.1-19. %7 o 69@ RN

The residues fﬁld 'ﬂ%the wheat and barley samples from the individual trials are summarised in
Tables 6.3.1-21 (nggthern Europe) and 6.3.1-22 (southern Europe).

Northern Europe: Flufenacet derived residues in green material at forage stage (BBCH 51) ranged
between < 0.01 and 0.077 mg/kg, and residues in whole plant without root (BBCH 83) were between

water steam d(i)st@erieso&rlgina (g

<0.01 and 0.019 mg/kg. Residues in grain amounted to <0.01 — 0.022 mg/kg and were less than the
LOQ (0.05 mg/kg) in straw.
Southern Europe: Residues at forage stage of green plant material were between 0.027 and
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0.081 mg/kg and at silage stage between 0.017 and 0.061 mg/kg. In grain at harvest, residues ranged
from <0.01 to 0.035 mg/kg and from <0.05 to 0.059 mg/kg in straw.

Table 6.3.1- 19:

silage stage

@

Relative dry matter content of control and treated samples at forage and

. Growth N - | Relative dry
]él;::l:lro' C,lf;::::;ld(g)/ stage DALT Cro Sample O@ateria@ @%matte%
y [BBCH] P %, (%@
North European climatic zone &@ N - N)
C 51 51 373\)] ggreen n@rial o219
11-2095-01 T 51 51 "M R O greq&%ateri&g@’ 2 24.9o
G e fat witpsout
ermany C 83 93 & é%a:fhole plént withowt root @9
T 83 93 [ . 1O wholélant wiffiout rod¥ 9.1
C 47-57* 43 2 ©\ ‘N greep materia<§©> %@ 23.8
11-2095-02 T 47-57* NS | O glimaedi S 223
AR Qeat 12 & @)
Netherlands C 83 ) @Q whole plant wthout ro§0” 43.6
T 83 [ &9 o @] wholeplaitvithoyFoot 43.1
5 =4 >
C 51 R s . r, géan matesfal 17.3
11-2094-01 T 510 i%i) M parl y@§ “@reen méterial 15.4
arle S -
Germany C .8 &209 whole plangwithout root 29.8
T 83 o} 209 <2 [ whole - gyt without root 30.3
C g 5 l&@) fAl%’ N ‘%\green material 19.4
11-2094-02 T @2 V\Jl 19 © b @9@ N, ‘green material 22.3
United ~ aogy S -
Kingdom CM@ N83 (/& 164 Q® . @whole plant without root 343
@ IS5 8&@ @4 &> whole plant without root 383
&S . © Ogo USo@Eum[@)ﬁ climatic zone
@\ C %&g 51 O 2 &\l @%@ green material 21.9
11-2095-03 . @ D 51 © o «@ * green material 21.3
F v @] wheat -
rance & C A 90 whole plant without root 333
9 TGO |*v83 9%, whole plant without root 33.6
E} ff\@ﬁ A 5 (3\@\} . ) green material 30.3
11-2095 ST &) v 42 reen material 25.8
_ Q% @ a2 wheat s ;
Sp @ CSH O& 83 68 whole plant without root 43.6
T Q 83 68 whole plant without root 44.8
@ © 51 55 green material 27.9
11-2094-03 T% US 1 55 green material 25.8
barley
France & 83 83 whole plant without root 40.7
T 85 83 whole plant without root 43.8
C 51 28 green material 23.1
11-2094-04
T 51 28 green material 22.7
Italy barley
C 83 50 whole plant without root 30.6
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. Growth Relative dry
]é?::l:lro' C'l“(;::;zld(((;lz)/ stage DALT Cro Sample material matter
y [BBCH] P [%]
T 83 50 whole plant without root 30.6
* Due to extreme dry weather conditions, germination was partly delayed resulting in a rgge of different growth
stages at sampling. @
2N o
. . ﬁ) S &
Table 6.3.1- 20: Procedural recoveries for flufenacet in/on Q' at :‘:g,@) arléy @
The LOQ is marked in bold @ @ ﬂ% v
Study Fort \ﬁcove@%) Ry
Trial No. 0% & BN v BN
Plot No. %%%1 Q Qix \@’ &
@gker> @ O 0L 5
GLP Crop Portion | a.s./metabolite n@xﬂ (0t Indiyidual @ M@g Me N RSD
Year analysed & o © reg\ ries @
11-2094 Barley, green | total residue 32 004 T06;109; | 106 <® 5 @@ 4.2
11-2094-01 | Wheat | material* | flufenacet o Q}IS é 7 4
to . S
1 5004.04 § 4 @glo @] 90:98. Q0 | ngpioz 119
N @Q 104118 )
11-2095 %& Sl 7 w7 @;@79 79
11-2095-01 ©Q o fo 5 O | 85 85 |85
to @ o
1 1_2095_04 @ Q\@ 1M )20 f(\Q 77%&\ (”;@ 77 77
I 107 [ove@ll | ©° 77 |118 |98 15.0
GLP: yes grain | Total re§illue |3 1 @;91; 83 |114 |96 16.8
2011 ﬂu[§ﬁ é 33 14
& &© S 9010 2 8@ 88 116 [103 |97
9 .
> O ;
@ D @ 015108;
N &@ V D ) 4111;116;
¢ A D @113
:S o | Q00
S k L0 (116 116 116 |116
S & e
o |[.© Qgp\f S gy |10 76 76 | 76 |76
@ > @@ N 2z @ 75:96 75 | 96 |86
D S @ |16 Joverall 75 116 [98  |14.0
&\ straw g?(l)tal re@ﬁe 1 10.05 78%* 78 78 |78
fi
& @ Q u en{: @
) @@ L Q 1 10.50 Q3% 93 93 |93
é Q] 4 Q) 2 | overall 78 93 |86
FL = Fortification @@\:l, RSD< Rel@% star@d deviation, n = number of tests, LOQ = Practical limit of
%)n Q@

quantifi

Foﬂi@ith flafenac @eterd as oro-N-isopropylaniline and calculated as flufenacet

*Samples of%] en material J ol@&lt without root were combined to “green material” for calculation of
the mean valtre and RSD. =, AN

** These recove@exclus@ely wg%g conducted during the study 11-2094 in barley straw which is also
representative forwheat straw.

&
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Table 6.3.1- 21: Residues of flufenacet in wheat and barley after post-emergence application of
flufenacet + diflufenican + flurtamone SC 360 (containing 120 g/L flufenacet +
120 g/L diflufenican + 120 g/L flurtamone) in northern Europe

Study Application Residues
Trial No. %)
GLP Crop Country FL [No| kg/ha | kg/hL | GS Portion @DALT | Growth | total residue
Year Variety (as.) | (as.) analysgd% (daysy| stage flufenacet
S| @) | @BEH) | S(mgke)
11-2094 Barley, |Germany | 360 [1]0.12 [0.040 |25 g@\ @%ﬁo 25 «|933
11-2094-01 |winter |51399 SC .| matefial . 9 25 5] 17
GLP: yes Ketos gurschmd @6 N Sig Q) %gi& ig
2011 winter urope, N .
barley |North é}’ § & @ | %9 1.0
o | S sl 1 « [0-01/0.016*
S who@plant@ 209 @ 83 <510.019
Q Ty | without rod® @)
Q <O o guin 2 | ®  |0.017
o L | saw 62 & Do | <005
11-2094 Barley, |United 360 | 1 §>2 60 |@ | “green 0o Q) 25 14/0.022*
11-2094-02 |winter | Kingdom sc [, ® @ @,@Q %materi O | @ % 14
GLP: yes Carat | SG88SS N 25 2.5
2012 Winter | Cambridge R O &@ @@ o\”\ﬁ @@3 25 3.9
Barley | Europe, Q Q %, Y Q14 26 1.8
North oY 1© e SEEN @l 119 51 10.037
O T P &m p%%’ 164 | 8 [<0.01
& } S 4 Without roots
N § @)& &9 | Q ain 203 89 |<0.01
ANl L 9 | Sraw 203 89 |<0.05
11-2095 Wheat, | Gerapiny 45360 {7012, {0.040 725 green 0 25 4.7/0.012*
11-2095-01 | winter 5 W SC§> Q @ material 1 25 3.6
GLP:yes  |Akteur |~ & o | & 3| 26 25
2011 Niederbergs | & R Q §@ 5 27 1.6
@C trasse o | N KR 14 | 31 [042
Eurépe, 4\ § S § 51| 51 [0.020
Néth i
S 2N QL Q whole plant | 93 83 0.015
@ 9 < @,@ without roots
D S Sl L grain | 117 | 89 |0.022
SN o NS straw 117 89 <0.05
11-2095 Wheat, | Ketherlards | 3604 101004 [0.0399 [25-]  green 0 | 25 16/0.022*
11-2095-02 | @inter (@175 KR, S 27 material 1 25 12
GLP: yes é\Tabm@% Lynden © 3 27 5.0
2011 Q o | (Heafddorp gy N 5 26 3.8
o D S N 14 28 0.66
% grope, W 43 57 0.077
§ o P o wholeplant | 95 | 83  |<0.01
N @ o without roots
S S grain 121 | 89  |<0.01
§ ok straw 121 89 <0.05

Total residue ﬂufenac@inal determination as 4-fluoro-N-isopropylaniline, residues calculated as flufenacet.

* Residues found in Ggpitrol samples were identified as contaminations in the water steam distilleries originating
from the high residues of flufenacet found in the treated samples of green material at day 0-5. All apparatus was
thoroughly cleaned and tested for any further analyses.
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Table 6.3.1- 22: Residues of flufenacet in wheat and barley after post-emergence application of
flufenacet + diflufenican + flurtamone SC 360 (containing 120 g/L flufenacet +
120 g/L diflufenican + 120 g/L flurtamone) in southern Europe

Study Application Residues
Trial No. )
GLP Crop Country FL |No| kg/ha | kg/hL | GS Portion @ DALT | Growth | total residue
Year Variety (as) | (as) analysgd% (day®) tage flufenacet
S | @ CH) & (mg/kg)
11-2094 Barley, France 360 [1]0.12 0.040 |29 g é\ﬁ 0 N 29 %k 5.2
11-2094-03 | winter 86220 SC n& ial . |9 1 & 29@ 5.1
. : L O 3.3
GLP: yes Kétos Eeuz‘ény ) N '
Winter urope, ° .
@© o % 0.027
S whol@planté) 0.031
9) @) g@out rod®
o rain <0.
Q N grai 0.01
% O A subw <0.05
11-2094 Barley, |Italy 360 |1 §2 @éo @ | Sgreen 3.0/0.024*
11-2094-04 | winter 44124 SC |, S @é@ %materi @ 2.9
. F 1.8
GLP: yes Aldebaran Eerrara é @ S % ®
2011 winter urope, < & @ N X
Variety South Q @ % @ @ 14 31 0.44
@) ® % Q> N @ 28 51 0.081
SEE RN ) P &m p%ﬂ%{) 50 83 [0.044
& } S 4 Withoug roots
S § @)& o | g gain 80 89 |<0.01
N | L & | Swraw 80 89 0.059
11-2095 Wheat, Egpee S 360 @ 0.12§ 0.040 29 green 0 29 12/0.013*
11-2095-03 | winter 70 @§ SC N QO @ material 1 29 8.6
GLP: yes Cezanne airé 9 SN 3 29 4.3
2011 @ Europe, & o @ N @ 6 29 1.9
©© south | @ | & R > 14 30 [0.70
S § S § 57 51 (0033
o O il Q whole plant | 90 83 [0.017
@ <G \[Qf@ without roots
@Q S Sl L grain | 119 89 10.020
N @ DN straw 119 89 <0.05
11-2095 Wheat,  {Spain SO | 3604 1]0.19° [0.040 |30 green 0 30 8.3/0.015*
11-2095-04 | @inter @) 08520% S material 1 30 8.3
GLP: yes émonc ) ata - D 2 30 5.1
se F que@ o 14 32 0.41
% %(e)g%lc- %% \@ 42 51 0.071
§ n uro whole plant | 68 83 0.061
&\ © S(@ o © without roots
) S grain | 103 89 [0.035
§ @ straw 103 89 <0.05

Total residue ﬂufenac@inal determination as 4-fluoro-N-isopropylaniline, residues calculated as flufenacet.

* Residues found in Ggpitrol samples were identified as contaminations in the water steam distilleries originating
from the high residues of flufenacet found in the treated samples of green material at day 0-6. All apparatus was
thoroughly cleaned and tested for any further analyses.
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Conclusion:

Four trials per geographical region on wheat and barley were performed during the
2010/2011 growing season (8 trials in total) to investigate the residues of flufenacet (as well as
flurtamone and diflufenican) in cereals after application of 120@@ﬂufenacet/ha (and
120 g flurtamone/ha, 120 g diflufenican/ha) using a triple mixture. Th Ge pattern called for
application at mid tillering, howevwe, due to unfavourable weather co§ons appl@at wgs
slightly delayed up to BBCH 29/30 in 3 southern European trials but still gjithin tfllering stage. @
Northern Europe: Flufenacet derived residues in green mate 1@1 at f% ge (BB@ 51)®nged
between < 0.01 and 0.077 mg/kg, and residues in whole pllth t roof %BBC @ W@<§Between
<0.01 and 0.019 mg/kg. Residues in grain amounted to @ﬂOl — 22 kg ané@v’vere %@s than the
LOQ (0.05 mg/kg) in straw. @ w\g %
Southern Europe: Residues at forage stage of green r@emal e be@een 0@9 and@QSl @g and
at silage stage between 0.017 and 0.061 mg/kg. [ in at'harvest, QI%Sldues{\Lsange@etwe% 0.01 and
0.035 mg/kg and were <0.05-0.059 mg/kg in straw. O % N <

The deviation to the rate of the supported GAEF160 7ha) 1@5%1‘@1&@ Elg@jlerar@ criteria for
comparability (-25%). o\ & ) %, @
o @ L. 9
XN ¢ L0 N 9
N Iy & 9 g
Supplementary field trials in soutliern e ( icatign rate%@fena@: 120 g as/ha)
RN S
Report: KCA 6.34/1, : 20¢3: M- 4@‘\799 01
Title: Determination @w r@%es e{?fufenf@t and@u’camone in/on winter barley and

y ap catlon of DFF FFA & FLT SC 360 in Southern
d Porty,

win @heat Gfter

Fra Ita% pai

DocumentNo | M459799:01-1
Report No @tudy No. 12-200 002 da}@%ﬁow @ 09 &

avi

Guidelines: @(EC{@O 1@/2009&:0ncermng the placing of plant protection
\produ @ mark@ and@epeahng Council Directives 79/117/EEC and

91/@@4/E% N

e ECuuid wo;k@é docfﬁﬂent 7029/V1/95 rev. 5 (July 22, 1997)

&\ o w\gOECD @09 A@ppted $2009-09-07, OECD Guideline for the testing of
@:hem

N 4 Croﬁleldfg@él U@EPA OCSPP Guideline No. 860.1500

GLP @ @Wes éewat]@? n@&e

Mate@ and@letho@ \@

Four trlals&g winter wheaQ ) ag%@inter barley (2) were conducted during the 2011/2012 growing
season in sou Fra Italy pain and Portugal using an SC formulation containing 120 g/L
flufenacet, 12 L ufenlca@md 120 g/L. flurtamone (DFF+FFA+FLT SC 360). The application
was at the requlred@t in all trials (120 g flufenacet /ha) except in one trial (03) where the dose rate
was slightly less (- %70 of the target rate). Since the latter trial is out of the 25% range for comparability
relative to the application rate of the supported GAP, this trial is disregarded in the following tables.
The plants in the remaining 3 trials were treated in late autumn (November, December) or beginning
of March when the requested growth stage was not reached in autumn. Treatments were conducted at
growth stage BBCH 22 to 25.
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Green plant samples were taken for analysis at the growth stages BBCH 49 (forage stage) and at
BBCH 83 (silage stage, whole plant without root). Grain and straw samples were taken at normal
harvest, which was between 119 and 213 days after application.

%
All samples were analysed for residues of flufenacet according to the metho% 100/M002 (-:i;

I . 2013: M-448503-01 ) which yields the combined level of the Z@went c@mum&nd alkifs
metabolites containing the N-fluorophenyl-N-isopropyl functional gro@Ress ar%expre@ig as
O

arent flufenacet. o ©
P S O W

o

L N A S
Before analysis for flufenacet the samples were stored @}Zen OUIQO 1 %}Onth\(@m daé§7 for green

material/whole plants without root and up to 12 mont}&ﬂ 46 d % for grain ar@raw.§ &
All storage periods are adequately covered by the st&@e sta@ﬁt&; d&@for i@ acet© @
SN

Findings “ R Q\ w\g\ <& @b Y
Recovery rates were determined concurrentlyxwith tampl@analys%g in oxder to ¢ the accuracy
of the residue analysis. The recovery-rates and r&lative stajidard=deviatio® (RSD) were satisfactory
(cf. Table 6.3.1-23). The limit of quanti%&ation s 0.0{g/kg§ greeiﬁant ngaferial and grain, and
0.05 mg/kg in straw. ©Q @@ é\a N
The residues of flufenacet in the un@ated"s%mplgs%wﬁere < JOQ. THe esiglu@ found in the barley and
wheat samples from the individiad trial{}i‘e summiarised in Talsles 6.158%}4. Residues of flufenacet
ranged between <0.01 and 0035 @g i]@&gree%@ant m@erial @5 forage stage and between
<0.01 and 0.045 mg/kg a@i’lage §Gige (v&hgle plant Wﬁ{@t m&tﬁ\At harvest, flufenacet derived
residues in grain were < @ mg/@% In t@/, resitlues m@gunte&% 0.05- 0.069 mg/kg.

RSO

G [ S C M)
©©@%%@@&Q@©
KK
ARSEE A N
RN § o O N ©
/\O©©©\@7%
AN
&&é%@@&@é
Y O I
\@@)@x@@f@
©©©©©\;9\
PR N
@QQ@\©
¢ &
S
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Table 6.3.1-23: Procedural recovery data for Flufenacet
The LOQ is marked in bold
Study Fortific Recovery (%)
Trial No. ation
Plot No. level )
(mg/kg) @
GLP Crop Portion | a.s./metabo | n Individual \ﬁin X &a D
Year analysed | lite reCOVeries o t%i% O (;i%
12-2002 Barley, green total residue |6 | 0.01 77:82;96;9&) 77 @105 <%4 2.2
winter material® | flufenacet @3; 1054 N
12-2002-01 N
- - 4 10.10 £84:88:96;104 18 Mg |92, |95
12-2002-02 R Ie) %j
19900204 30|10 ¢ougor (5 o1 (16 95° |64
209 | |t &
yes O 2
5011 14 |dwrall ¢,° @ | @ |108]92£0]105
grain total residue |4 QW01 ™ 69;7{?@1;95 69 @5 ) 14.9
flufenacet AN & Q @
NS N o ® g
2 Jog® (8891 O | 890] 9100
. D6 Joverall @ | 9586 |118
straw | total regidue | 2 §0.05 @7 88:9° 88 |7 |93
flufen :-§c, t & @ N @@)
@) S 080 @*’9 7 . N B | 97 |96
O o Ta foverall D O I8 [97 94 |45

# Sample materials green material ar@whole@nt without root are grodped to the sample group cereals green

material. S N S
Fortified with flufenacet, determined as @oro@opr@&%nilin@nd cal@@ed as flufenacet

Recoveries were performed dufihg the& duc@ e study12-260Q1;12-2802 (and 12-2003, not reported).

S v o @ N
& S S @
R .
©©%@@§Q@
ST & &S
0\@"\@©Q@
SR 2 SR O
/\O©©©\@7%
AN
&%@@é&
Of%%@@@%@g
N
ISHEP-N S
S © O N
@@Q@@&Q\@%
@QQ@\©
< v
S
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Table 6.3.1- 24: Residues of flufenacet in wheat and barley after post-emergence application of
flufenacet + diflufenican + flurtamone SC 360 (containing 120 g/L flufenacet +
120 g/L diflufenican + 120 g/L flurtamone) in southern Europe

Study Application Residues
Trial No. %)
Plot No. @
GLP Crop Country FL |No| kg/ha | kg/hL | GS Portign% D%’E total
Year Variety (a.s.) (a.s.) analy; (days) @%Sidue@
S %o A flufenad@p
O T ) mgke
12-2002 Barley, |France 360 [1]0.12 ]o0.040 @Qs green | 121 0.035
winter | 13103 SC ®, q atertal o %\
12-2002-01 | Platine | Saint . g0\1 2
_ Etionne @© « [ Wholeplant [NIS5 §9.045
GLP: yes e without 8 Q R
2011 du gres L o roots Ql &
Europe, O <& @ @ © &
South Q N N\ graig @& S 1
& | oY straw 069
12-2002 Barley, |lItaly 360 | 1 @ﬁ 0040 |68 |  Gken P46 @& 0.027
winter | 37050 SC |6 R &P aterighy, |
12-2002-02 Amillis | Perzacco ° @Q L whole I@nt 6 0.025
. Europe, N . @ :
GLP: yes Q @ G without
South ) @ © @
2012 P e SR B g
©© ® % q *.grain @ 105 <0.01
N LY @© D straw ~ | 105 | <0.05
12-2002 Wheat, | Portug 19 3601 O.g 0.%0 @ green 129 <0.01
winter | 2005-00 ® %, 1@)3erial
12-2002-04 | Hystar ﬁi%%da ® o . @ | Whole plant | 185 |<0.01
GLP: yes . < S > without
2011 @E ’ @§ §> & @ \ﬁ% roots
@9‘ & ©@ oy | mmain 213 <001
Q R SRS staw | 213 | <0.05
*Residues for total resttlue aceterm' as 4®oro-l\®propylaniline and calculated as flufenacet)
DALT : Days aftéplast teeatiment QL N Q
SR O
O ONR R
Conclusion: °
Lo @ O A

SN N

Three trialso%l@vint%@heat (I andquinter Barley (2) were performed during the 2011/2012 growing
season in seiithe @uropét@ inv 'gat&@@residues of flufenacet (and flurtamone) in cereals after
applicatié%l of 170 g nacet/h@usin%%triple mixture also containing flurtamone and diflufenican.
The ts weye treafted at

developm@i@ Residues ofdlutenacet ranged between < 0.01 and 0.035 mg/kg in green plant material
at forage stagz@ bet@en <0.01 and 0.045 mg/kg at silage stage (whole plant without root). At
harvest, flufenag¢et deged resifies in grain were < 0.01 mg/kg and ranged from < 0.05- 0.069 mg/kg
in straw. L

The trials are cons@red appropriate to support the representative GAP in southern Europe with an

application rate of 160 g as/ha since the deviation to the rate of the supported GAP is within the EU’s

growth Sstages BBCH 22-25 in autumn/winter depending on the crop

&

tolerance criteria for comparability (-25%).

Supplementary field trials in southern Europe (application rate flufenacet: 126 g as/ha)
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Flufenacet

Report: KCA 6.3.1/04, . 1999: M-012486-02

Title: Determination of the residues of FOE 5043 & Diflufenican 70 WG in/on winter

barley and winter wheat in the field in France

Document No M-012486-02-1 %

Report No Study No. RA-2153/97 dated 1999-07-29 {\@

Guidelines: Directive 94/414/EEC Residues in or on treated prodlg%, foo@gd fe@ %

GLP Yes ; Deviations : none @9 @i§’ - \«;;?@

@o & o\ T
Material and methods @ IS R o X

Three trials on winter wheat (1) or winter barle "’ Q 6@% @\ i

vy (2) con@ ed during the 1997/P398 growing
season in southern France using a WG formulation cenfainings35% fiffenacgt¥nd 35% diflgfenican
(WG 70). The plants were treated in late autumn Q@Verp&ﬁr, De&@lber) a@growt@tage@CH 13
(3 leaves unfolded). The application rate for ﬂufei@cet W%\l 26 gas/ha.

N
LN @) Q) N
Grain and straw samples were taken at nor@ har\@t, W Was%etwe%zw @29 days after
application. ~ @) R @
o N A S

N
All samples were analysed for residu@% flufepacet @:ordin&é the?d{?hod @%46 (-, M.; 1995;

M-018864-02), which yields the corr%ine@%vel o@h@ par@@com nd and all its metabolites
containing the N—ﬂuorophenyl—&%op§él functional geoup. T rocedure involves oxidation of the
residues with potassium permanganatehydrolgsis withsulfuric acid, distillation, liquid/liquid
partitioning, derivatisation @Y\}ﬁ trif@@roa t%nhyd}de and GC/ etermination of the thus
obtained 2,2,2-trifluoro- -ﬂu@@)he 2 -is@opyl@tami%&%i

expressed as parent flyfgnacet. The m&thod was evalu witl@ﬁe original Annex II dossier.

The limit of quant@ation (LOQ) @b flufertgeet W@0.0S@/kg in grain and in straw. Other than

stated in the report on the@pl@eﬁd nal methed, the required method validation conducted

prior to and ce&%&rre {Iy with t ana@ of treated sapples allowed for an LOQ of 0.05 mg/kg not

only for graj@t ar str. @@ ® ‘2§

°

ifluoroacetamide). Residues are

Before analysitsé%\r ﬂu@acet samy e@sp Weréored frozen up to 3.5 months (106 days) for grain
and straw. Ih@toraeriod%ade@y CQ@red by the storage stability data for flufenacet.

) N O
Finding ©© S @© %\
The racy@ the rue d&termin«a&i@ was established by determining recoveries prior to analysis
in order to Yalidate me {Z% an @ procedural recoveries from control samples of straw and grain
fortified wit ﬂuf%acet. or ﬂuféaacet, fortification was performed by spiking control samples with
one of the follgwing compounds’ or a mixture thereof: parent flufenacet, flufenacet oxalate hydrate,
flufenacet sulfonic % sodium salt, flufenacet thioglycolate sulfoxide. The average recoveries and
relative standard d&jations (RSD) were satisfactory as shown in Table 6.3.1-25.
Residues for flufenacet were < LOQ in untreated control samples. The residues found in the wheat and
barley samples from the individual trials are summarised in Tables 6.1.3-26. Flufenacet derived
residues in grain and straw were less than the LOQ in all trials.

Table 6.3.1-25: Procedural recovery data for Flufenacet
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The LOQ is marked in bold
Study Fortific Recovery (%)
Trial No. ation
Plot No. level
(mg/kg)
GLP Crop Portion | a.s./metabolite | n Individual| Min [“Max | Mean | RSD
Year analysed recoveries| 4
RA-2153/97 | Barley, grain total residue 9 10.05 74,77, | ¥4 9 82 K63
70258/7 | winter flufenacet 82 82; § %@ S
0258-97 82; 82;
ST I GO I
70731/7 Y? 93@ ] S =¥
0731-97 9 |overa T4 82 6.3
ol O L
straw | total residue | 11 | 045 477 86;0 77 4309
GLP: yes flufenacet @xﬂ @v89; ; @Q\ @§ @
1997 7 . O] & @
Q| > [ O | @
Q £ 10354 NSHERY
SN D, S
& |1 i%vera@@ 7y | 109493 |89
N e | melkg @
RA-2153/97 |Wheat, | grain |total r%ﬁue 1 @@ @; 76: [M5 |88 [80 |55
70732/5 winter fluf t Q 6, 761 &
0732-97 O o @ LBR @
GLP: yes SN EN S go‘égg O
1997 b N © P
<, @
§ S| 11 dgverall S| 75 |88 [s0 |55
& | © mekes| |
@ alrz@e 9 |0.05 g@go; 80 | 95 |89 74
fen @ ;90;
O ) b b
NN ’ & @&3%; 94
@) & R 94; 95;
N o @ S LS s
§ % @ 9> | oveall 80 |95 |89 |74
.9 | 0? S Q| mgke
Fortified Wit& nace ufen%et oxal ydrate, flufenaget sulfonic acid sodium salt, flufenacet thioglycolate
sulfoxide or @mixtu reof;@gtermingy as F 043 t&ifluoroacetamide and calculated as flufenacet
equivalent ° N
P
O S SN
L9 O N § IS
Q)

@@ §) @@} \@\
' @
S
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Table 6.3.1- 26: Residues of flufenacet in wheat and barley after post-emergence application of
flufenacet + diflufenican WG 70 (containing 35% flufenacet + 35%
diflufenican) in southern Europe

Study Application @@Residues
Trial No. & R
Plot No. N =~ ©& %
GLP Crop Country FL |No| kg/ha | kg/hL | GS Po@ .lq) T total@,
Year Variety (a.s.) (a.s.) an@ysed Hpdays) <\ rei&g@e
Ey & ° é flufehdcet™
al o o> -(mg/kg)
RA-2153/97 |Barley, |France 70 |110.126 [0.045> 13 %ﬁiﬁ B [~0.05
70258/7 winter | F-01440 | WG o O & O &
0258-97 Vertige | Viriat N Y | spew 521597 <0
GLP: yes Europe, S) <€ @ @ @)
South o AN &
1997 Q \\ o @ @
W @f© St
RA-2153/97 Barley, |France 70 |1 26 45 G grain 229 <0.05
70731/7 winter |F-01190 | WG |. & @Q @© v
0731-97 Pastoral | St. N N
GLP: yes Benigne R @) @ @§ stray (5@@9 <0.05
1997 guope, | Q S e g
South Q § 2 g N @
SHI NSRS B SR
4 ~ > @ b >
RA-2153/97 | Wheat, |France’s, | 7 1 0%6 0.645 @ rain 209 <0.05
70732/5 winter | F-01190 o Ko
0732-97 Soissons Sty | | Y& 0n L@ Qt 200 | <0.0s
_ Besione N N, straw .
GLP: yes hpe. O € & =Y
1997 wh @ Y| O @@ &\
©© Sl S é@
& @ |4 R oY

*Residues for total residue f@&:naterm@ as F@ 5043®’ﬂu0r0acetamide and calculated as flufenacet)

DALT : Days a&m ast gigéa{ment %6 @Q Q
S

Conclusion &\ ~ @ Q\ N

Three trials oﬁ@&)&/inter@ﬁealsﬁg trial§n bagley, 1 trial on winter wheat) were conducted during the

1997-1998 @)Win asortan soutiﬁgm@ to investigate the residues of flufenacet in cereals after

applicatign of 1@ ﬂufe@cet/h@@md 9%% g diflufenican/ha) using a mixed WG formulation of the

two s nce The ts w&re trea&@’n autumn (November, December), at growth stage BBCH 13
ued). t m@ye hgrv@t, the residues of flufenacet were < 0.05 mg/kg in grain and in
RS QY

The trials are mdere@appr@@riate to support the representative GAP in southern Europe with an

application rate of 1 as/ha since the deviation to the rate of the supported GAP is within the EU’s

%
A

7
De

(3 leaves
straw.

tolerance criteria fécomparability (-21%).
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\Y E Section 6: Residues in or on treated products, food and feed
R Flufenacet
Report: KCA 6.3.1/05, = 2000: M-033163-01

Title: Determination of residues of FOE 5043 on winter wheat after spray application of

FOE 5043 & Diflufenican 70 WG 1n the field in France

Document No M-033163-01-1

Report No Study No. RA-2185/98 dated 2000-05-12 @(%)
Guidelines: Directive 94/414/EEC Residues in or on treated product&\f{)od and feecél(
GLP Yes ; Deviations : none N) . @ S @%)
S
RGNS TR
Material and methods D AN S é o

Two trials on winter wheat were conducted during the 1%&9 999@Wi 0“s3easo sougli?n France
using a WG formulation containing 35% flufenacet and@§§% diflu enic&> WGY0). §plan&were
treated in late autumn (October, December) at gr sta@\/BBCH 3 (3@5%5@ olde The
application rate of flufenacet was 126 g as/ha. & . \© Q@ K@
Ty S
Grain and straw samples were taken at non@wharve@ whicK was b&bween 306 an@%% days after
. QW KN
application. . @ Q @ g
S & MRS @
S @ & s @
All samples were analysed for residue@ﬂuf acet acé@rdin&a@the od 0@6 . M.; 1995;
M-018864-02), which yields the ¢ @bme@el abthe @nt @pounnd all its metabolites
containing the N—ﬂuorophenyl—N—isoprop@jﬁmcﬁ@%}i group)(see aigve). °«,
The limit of quantification (L&@ of flfifenacet was 9935 mg/kgyin gr% and in straw. Other than
stated in the report on the en%gloyed reSidue @ysis@ iethod, the reqt%@? method validation conducted
prior to and concurrently the @@lysi@,@o reated\sammgs allc&g for an LOQ of 0.05 mg/kg not
only for grain but also forstraw. @)Q V & @ N
S o &
. o n O @ .
Before analysis fofenace;t thg@;lples Were stofed froZes up to 4.5 months (138 days) for grain

and straw. The storage p is coyored e st@ge stabjlity data for flufenacet.

v R

. N v\g\ ©)
Findings &@ NS @) @\ %§
The accuracy of b@esidue@eterminatioﬂwas eégblished by determining recoveries prior to analysis
in order to validite the é@tho by procedur@) recoveries from control samples of straw and grain
fortified with @ufenacéd. F or%fen , for@cation was performed by spiking control samples with
one of the @’lowir@com nds o&
flufenacet sulfordg acid sodium @, ﬂut&}acet thioglycolate sulfoxide. The average recoveries and
relati and devis (R@D) W@Q@étisfactory as shown in Table 6.3.1-27.
Residues fofflufenacst w. LO(QH untreated control samples. The residues found in the wheat
samples from the&gdivil trialsre summarised in Tables 6.1.3-28. Flufenacet derived residues in

grain and strawgwere less than thp LOQ in both trials.

&

mig&t@e thereof: parent flufenacet, flufenacet oxalate hydrate,
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R Flufenacet
Table 6.3.1-27: Procedural recovery data for Flufenacet
The LOQ is marked in bold
Study Fortific Recovery (%)
Trial No. ation
Plot No. level
(mg/kg) 2
GLP Crop Portion | a.s./metabolite | n Individual NI{IC Max | Mean | RSD
Year analysed recoveries| © N N
RA-2185/98 | Wheat, grain | total residue |11 [0.05 76: 80; §6 t@%’) 83 ~ |4.49)7
R 1998 winter flufenacet 81; 81; @ 03 Ro
1726/0 S8R N
. 83: 85 | N q 8
1726-98 @ 5005 | o
and 8586; |~ v S
L) LGNS
R 1998 @) 2 .
1727/9 0| e L @) 76,90 SOl
1727-98 @%g/k%@ o Q o>
straw total residue 0.0 A i) %@ % 84 @ 6.2
GLP: yes flufenacet N 8Q; 82; @
1998 Q185 86; SHERY
@ ST §9<© SN
N | |ovedl | %y @ 84 6.2
NI S R K SR

Fortified with flufenacet, flufenacet oxalat@?ﬁrat ufenac&xsulfon{cg E;Cid s*@m sa@ﬁufenacet thioglycolate
sulfoxide or a mixture thereof; determin@s FOE3043 tr@oroa@@mid@d calc@%d as flufenacet
o\ %

equivalent N N < ® N
. O N
Table 6.3.1- 28: Residues of ﬂl}ena@n wl@t and@%)rley ar p(@)emergence application of
ﬂufenace%ﬂiﬂuﬁ@lcan WG 70¢contairing 35% Hufenacet + 35%

diﬂufeyga ) i@euth@ Europe S %\
N (@2
Study y & Apﬁicati@ & Residues
Trial No. ©© S 'S Q ©@
Plot No, Sy - &SRS
GLP Crop @%ﬂtr@%]ﬂ @ kg@ kg/hB | GS| Portion | DALT total
Year \%Piety ° % (a @s.) analysed (days) residue
N § & @Q N flufenacet™
N o By 9 (mg/ke)
RA-2185/98 Wheat, rance 70 ¢1°10.1260 | 0.04515 |13 grain 266 <0.05
R 1998 1726/0 |winter %0138& WC&j éﬁ
1726-98 §1dera%@ Veillglgﬁggl Q> straw 266 <0.05
GLP: yes @\ Q7 | Efftape ©)
1998 ®) s&fh ’ @) S
@ © @ o1
& & @ |o

RA-2185/98v |W. at, atice ~ 70 |1[0.1260]0.04515 |13 grain 206 <0.05
R 1998 1727/9 ter @ 1190 | WG
a

1727-98 angrai_ | Saint @@

; staw | 206 |<0.05
GLP: yes n @% gﬁ?é%ge
1998 @ |south

*Residues for total residue flufenacet (determined as FOE 5043 Trifluoroacetamide and calculated as flufenacet)
DALT : Days after last treatment

Conclusion
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Two trials on winter wheat were conducted during the 1998-1999 growing season in southern France
to investigate the residues of flufenacet in cereals after application of 126 g flufenacet/ha using a
mixed WG formulation with diflufenican. The plants were treated in autumn (October, December), at
growth stage BBCH 13 (3 leaves unfolded). At mature harvest, the residues of f@bfenacet were

< 0.05 mg/kg in grain and in straw. %

The trials are considered appropriate to support the representative GAP 1r§them ope @ﬁh an

application rate of 160 g as/ha since the deviation to the rate of the suppo GAR s within the E@s
. . o Q X
tolerance criteria for comparability (-21%). . & N & N)
& N o |
S Ny
Conclusion for the use of flufenacet with use patter@@nvolmg 12 ﬂuf@acet/l@l nq&tgh’ern
Europe and 160 g as/ha in southern Europe 2o @ Q N
S) < % @ Q,}
The data set evaluated for Annex I inclusion wa$, consa{ ed suitable t& sup a useg{pattern at
240 g as/ha in northern Europe with application in3 In t&\evalu&ed trla@ 1nte@ereals were

treated between November and March at gr. sta@ ran fr BCH@i to &> In all trials,
residues have shown to be less than the LO(@r grain O.ng/kg) and stfoy (< O@mg/kg)

With this dossier 6 supplementary residée trlaléére rq@ed v@‘e ﬂw@nacet @as been applied in
mixture with diflufenican with WG ar@& formulations at gp&&h ran@ between BBCH 13
and 25. Thus, a large data set of 23 @s is a@llable@@ sup -~. t the esen e use at 240 g as/ha.
This data set is considered appr%prlate {Qg\upp% he c@lcal (@ 1nV<§JV1ng 240 g as/ha for the
northern climatic zone. Since the séé?nd lﬁpresen@jlve u‘@ involvihg an application rate of
120 g as/ha can be conmdere&gf,o be @crlt@he date set S@portn@ e high rate can be considered

suitable to also support t}@er 10at® rate N %\

@ N
However, 8 supplem@ry trl‘&Ls are reporte&wnh t@%rese@dosswr with mixture products which

support a use patte%@or th gepre tlve at 1 as/ t growth stages up to BBCH 22 (actual

BBCH 22-25). S cea sl stag 4 arge@ the growth stage was given priority in the
design of the T<§s1due g\?ls bec s pphcatln m@ not always be possible in autumn. Thus the
residue tria ver arlo ‘[Weg\j overnber and April. The findings demonstrate

that residue levels range betw n the @ LOQ (<0.01 mg/kg) and 0.022 mg/kg (median
<0.01 mg/kg) &ﬁram elow&g e lower LOQ (< 0.05 mg/kg) in straw. It may be concluded
that a poss1bl)@dter P 1cat10%does resultin higher residues at a rate of maximum 120 g as/ha.
& @ é O "\@

For the %uthernropean climafiz zo data set of 9 trials is reported involving an application rate
of 24€;% as/hagand apphy atlon@t growth stage BBCH 13 and BBCH 21 in one trial. The trials were all
performed @ng theepr at1ve\ rmulation ‘Flufenacet + Diflufenican SC 600°. In the southern
zone cereals are typicallyssown (%mnuously during autum and winter. Thus, in order to reflect this
agricultural pr@ applicatiofi§”were made early post-emergence between December and February.
Residue levels in gr@%mnged between < 0.01 and 0.05 mg/kg (median < 0.01 mg/kg) and < 0.05 and
0.11 mg/kg (medla@() 06 mg/kg) in straw.

This GAP can be considered as the critical GAP for the southern region. This data set is considered

appropriate to cover the less critical GAP of the second representative use for the southern region at a
rate of 160 g as/ha. However, 12 supplementary trials are submitted using mixture products. The
application rates for these trials were 21-25% less relative to the target rate (160 g as/ha), however
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within the 25% range of the tolerance criteria for comparability. Treatments were made between
October and March at growth stages ranging from BBCH 13 to 30. Residue levels ranged between less
than the LOQ (< 0.01 or <0.05 mg/kg) to 0.035 mg/kg in grain and < 0.05 to 0.069 mg/kg in straw.
The supplementary trials broaden the database and confirm the representative use at 240 g as/ha as the

itical GAP. %
critica %@
o M &
N @ ©
CA 6.4 Feeding studies @ @%’ &% §
Evaluation during the EU peer review process @60 S \\ @) R

During the EU evaluation process the dietary burden fg@iveﬁ& wa Q%SCSS@%&SC@
cereals, corn, sunflower and soybean as relevant feedh@ﬁem@i\g\smce@&no residues e the FOQ
(0.05 mg/kg in green material of plants (at forage s@e), ceféal gr@n, sun@er a@soyb seed,
maize kernel and 0.1 mg/kg in straw) were determified and § the data fromfunetabglism stuiies do not
indicate a possible transfer from residues in feeding 'te@ fooé}f animal origifyit was@oncluded in
the Monograph that livestock feeding stud@%’are @ requred. Q.Q@Never, co@eeding study
conducted for the US was submitted and J&%een evaluat In ;iljis stud@ows Were administered
highly exaggerated doses of FOES5043-8xalate @iich stitut€s> the main p metabolite. The
results show that even at an exaggerate@)se @7.8 ppl%(lN @@Z% in t@\s‘[ud Qgﬁﬁ mg/kg bw/d) no
flufenacet derived residues can be @gectgd@l tissdé or @uc@f anir@ég

flufenacet treated crops. % %\ °<% &© \°\

~ ©© N 9 R Oy
In the Report of ECCO 73, Annex @@omp@ List\o%ﬁEnqd;@}nts jt ncluded that no residues can
be expected in animal tisspgy or p@é@ucts @1, thuk it was proposedto delete all MRLs for products of
o> ¥ O

uses in

which have been fed

@ N

S Y @

SN N Q

Evaluation in the E@A &easone&@pinim&n th@%vie the existing maximum residue levels
(MRLs) for flyfenacet @cordifer to AGH 12 6P Reguftion (EC) No 396/2005 (EFSA Journal

7S VR
2012:10(4):2689 %
Based on tl@&es @Ted @the @, sig@cantz&kes were calculated for ruminants, poultry and
pigs. EFSA calcutated the dietar@burde@asedggl all authorized uses for crops that might be fed to
livestock (potatoes, sunflower $@ed, soya bean, @rley, maize, rye, wheat) and the corresponding by-
products Whi\C mayche used as feeding itefly (cereal bran, oilseed meals). In the EFSA Reasoned

animal origin. S

Opinion, the’mediap and mpximug)dietary burdens were therefore calculated for different groups of
livre:rt‘@sing Ge ag@ed Eurgﬁean @hodology (EC, 1996). The input values for all relevant
co ities @ave beén selected accarding to the recommendations of IMPR (FAO, 2009) and are
summariz@ Table 6.4-1eorregponds to Table 3-4 of the Reasoned Opinion). For cereal bran and
sunflower see(@l de@ﬂt processing factors of 8 and 2, respectively, have been included in the
calculation in ofder t conside@otential concentration of residues in these commodities. The default
processing factor fofSoya bean has not been applied as processing studies submitted with the Annex I1

??gsidues of flufenacet are below the LOQ in both the RACs and the processed

products and no concentration of flufenacet is observed.

dossier show that
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Table 6.4-1: Input values for the dietary burden calculation

Commodity Median dietary burden Maximum dietary burden
Input value Input value
(mg/kg) Comment (mg/kg) Comment

Cereal grain (small) 0.05 Median residue 0.05 Median residue

Maize grain 0.05 Median residue 0.05 ©| Median residue
Cereal bran 0.4 Median residue x 8 04 . | Median residue x 8

Cereal straw 0.1 Median residue 0.11 . Highest residue
Potatoes 0.05 Median residue 0.11y @ “High&sl residyf@®

Sunflower seed 0.05 Median residue 0,45 o Megdian residue
Sunﬂgl\::lr seed 0.1 Median residue x 2@§° 9.1 \Q\ I@&@}n re&ﬁe x 2

Soya bean 0.05 Median residuey_ ~A570.05, S S Med&mesidue

Soya bean meal 0.05 Median resid@@ o 0. % Me@@}m residue

v
The results of the calculations are reported in Table 6@% (c@pon@to Tal@@ 5 d{%@ R
Opinion). The calculated dietary burdens for all gr@ps of ‘hyestock%%ere fotnd to gceed rlgger

value of 0.1 mg/kg DM. Q\ w\g & @j@ &@

SO N &)
Table 8.4-2: Results of the dietary burden§culat Q) O @
Median Maximyie 4VHighg@% "\ Ma ﬁ@tary Trigger
dietary burden | dieta %urdenQ con tin N b %n (mglkg | exceeded(Y/N)
(mg/kg bw/d) (mg@ w/dpy | commodity & N
Dairy ruminants 0.0090 ~30.01350 & Potatdes N 0.3764 Y
Meat ruminants 0.0134 0.0238 . Pofatoes Q5555 Y
Poultry 0.0092 5 09143 Wheat bran$ N0.2257 Y
Pigs 0.0125 o221 & Botatoes Y | & 0.5531 Y

y > ) O\”\a % D
Evaluation of the magnitudg of resitlues indivestock (EFSAReasongd Opinion, 2012:

“On the basis of the a I m lzsﬁ@udles@ is cofpludedthat, after exposure to the maximum
dietary burden (about2f0 timés Iowe&than t{q% e dose leyel in tlgg metabolism studies, [5S mg/kg bw/d]),
residue levels in lipestock commodffies arglexpec o repigtin below the enforcement LOQ of 0.01
mg/kg in milk, 002 mg/k@ lzv erid 0. mg/@ fat, %s kidney and muscle. Hence, no livestock

feeding study 7§\need@@\/IRLs and rzs@ssessme t valdes for the relevant commodities in ruminants,
pigs and p @ estaé%shed leve{«\\g p-29/30).

evaluation of e da1 attle foedin dy cénducted in accordance with the US EPA guidance: “The
results of @ stu sho * hat n eted&@e residues of flufenacet oxalate are to be expected in

N
The EFSA Rea@%ed O@mon e@%r é%e conélision drawn in the EU review process relative to the

product ani orl@n whzc}@ave %n fed crops treated with flufenacet according to the GAPs
(..0)..

The lowes@e ratﬁl th fee@% study amounted to 7.8 mg/kg in feed corresponding to 14times
the maximum d b n forTmeat ruminants (0.555 mg/kg DM) and 21times the diatary burden
for dairy mmir@z 370 mg/kg’DM) as shown in the calculation above.

In animal tissues, FO@late residues were only detected at the highly exaggerated treatment rates.

At the lowest dosm@ate rate (14N), only the kidney just barely showed a measurable residue (up to 0.057
mg/kg). Therefore, no detectable residues of flufenacet are to be expected in meat from cattle, which are fed at
the 1x rate.

In milk no residues above the LOQ (= 0.01mg/kg) was found even in samples obtained from cows fed at the
highest dose rate (148x rate corresponding to 82 mg/kg feed).
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It has to be noted that Bayer CropScience intends to limit the flufenacet uses to cereals, potatoes and
maize, thus resulting in a slightly lower dietary burden for dairy ruminants, poultry and pigs but
without any impact on the dietary burden for meat ruminants.

%
Table 6.4-3: Results of the dietary burden calculation (based on supporte{@rops cereals, maize,
poacs S @ & e
Median Maximum Highest eta@ igger .,
dietary burden | dietary burden | contributing %\/{ en (Q &x ede@’ /N)
(mg/kg bw/d) (mg/kg bw/d) commodij D D X
Dairy ruminants 0.0078 0.0122 Paogatoes q HI355 D NY
Meat ruminants 0.0134 0.0238 P@tatoes,, gﬁﬁssss\ 1l & Y
Poultry 0.0084 0.0135 Botatoes. @70.2148> NS
Pigs 0.0116 0.0212 WPotatg@’ ~ 05299 4 o
\/
Q SRy
> O & @
Calculation of the dietary burden according tQ&e OE@guldgﬁée d(w@ent or@emd@m livestock
(4 September 2013) S N g > @
\ f@

The new EU data requirement as publi

) S .
Q—--Sc with egulagon (E@y283/2Q]3 for &Ctive substances state
ke is @Ve 0&5)4 mg@ bwid, Howewr, the circumstances in

which feeding studies are requ1red@ﬁlso fraye tqQ take 1n@ ons1§atlon\\gﬂere metabolism studies
indicate that residues at levels Oof@oove H1 m /1% may not occlir in edible animal tissue, milk, eggs
or fish, taking into account the Esid vels @ potentig feedir§I btained at the 1 x dose rate,
calculated on the dry welg AN %

the need for feeding studies where in

o g

sis.
&C@& AE Y

@ \
Table 6.4-4 cornpllf@@he 1np% dat&for t ieta urd alculatlon The crops which will be
supported in the fL@re ar en ify 0 acc eal otato corn (maize)). Although from the
available trials wih ap 1@‘[10 ga remdues in forage were always less than the LOQ

of 0.05 mg/l%%he higher re@xdue lev for reen p materlal at forage stage - and in addition at
silage stagA from§ﬁma@ with wer@te (1%@ g as’/ha) were used for the calculation (where
relevant). The hl%%r resggue levedy at eal@ growth stages resulted from the relatively later application
dates at BBCH®25 a@hus ég%orte terval 91‘:11 forage stage is reached. These residue levels are
consideredgs a wor§ecase, conce the @ary burden. (Adding hay from cereals as feeding item
does not al the ﬁlati@ wher@esiduélgevels from straw are used as surrogate).

TableXp.4-5 g@e res@s of t@dwtary burden calculation for Europe according to the OECD
guidance decument on resifies i ingt Jivestock (ENV/IM/MONO(2013)8, 04-Sep-2013) and the feeding
tables prov1ded %ewn@nd b%jusmg the RWCF approach (Reasonable Worst Case Feed).

T e
(g
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Table 6.4-4: Input data for dietary burden calculation according to OECD guidance
document
Category Crop Commodity | IFN Code | Classifi- | Residue | DM Residue level
cation input (%) on fresh /
total weight
%@% basis
Sl | e
QLN @
Forages / Fodders | Barley forage 2-00-511 | R 51@ . {@o R ~p.081 §
Forages / Fodders Barley straw 1-00-498 I}@@ HR N | 89 O 0.11Q,
Forages / Fodders Barley silage 3-00-512 1R ®) HR(@\\ 4@ w\él
Forages / Fodders Oat forage 2-03-292 @JR N }% §30 LL@.081@\\4°
Forages / Fodders Oat straw 1-03—2% R 6@\? HR m@ 90 0.1 n
Forages / Fodders Rye forage 2-O4~Ql\g R QQHR & 3& O.@
Forages / Fodders Rye straw 1-045007 A R ﬁ:\ ng,\ @f @ggf 10
Forages / Fodders Triticale forage (%02'647@ R & HR 030 0.081
Forages / Fodders Triticale straw @g\IA X @\g “HR @ 90 0.110
Forages / Fodders Wheat forage & 2-(}(%;%)78 f@ (&% HR?\\”K@ @ 0.081
Forages / Fodders Wheat straw @ 1-05-175¢ R @ 5[@& (@98 0.110
Roots & Tubers Potato culls, 03783 | €& AR @)'20 0.110
gee;eiesll grains / Crop | Barley g%ln é},\ 4-0({3“549 @Tﬁ‘f &© STI\\Q 88 0.050
& c Q
Cereal grains / Crop | Corn. grain@V @20-698 7| CC SIMR 88 0.050
Seeds fed & O O v 9 S
Cereal grains / Crop | Oat éy g@l (9] 4-08:309 - CC =\ STMR 89 0.050
Seeds N @ V O @)g &\
Cereal grains / Crop graind, %-04-0@@ cg@ STMR 88 0.050
Seeds o) QO @ j@f & N
Cereal grains / Crep | Triti¢ale %@iﬁ $ 4@%62 NCC STMR | 89 0.050
Seeds D \y\g\ <G «(@
Cereal graing%Crop @@}aeat o gra K W -052LF | CC STMR 89 0.050
Seeds 2 s S
By-products  * w@ @éal & 5Q@%-221 | CC STMR | 40 0.050°
.9 /g@en 9 N
By-productsey); CWheaty | mifedby, 74-06-749 | CC STMR | 88 0.22°
S Q products

<
2 for de on of process@g factors, pl
For wheat ‘Q‘ mea % facﬂ%
factor of 1 Kas been%?ed. NS

For milled by-p
been used. V

rocesgin

case’&@fer to CA 6.5.3.

1 was derived. For the calculation of the dietary burden a processing

s frofwheat a worst case processing factor (mean) of 4.4 derived from bran and shorts has

3

@
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Table 6.4- 5: Results of the dietary burden calculation for flufenacet in Europe (OECD
guidance, 2013)
Feedstuff type Crop Feedstuff Maximum | Dietary
Percent of | burden
Diet (mg/kg bw/d)
0((? in EU
Cattle - Beef Roots & Tubers Potato culls & 30 0.0040
Forages Barley forage } 30@ f(§9.00 1 9@
Milled by- @
By-products Wheat products @© @%ﬁ % 0.0048
Cereal Grains/Crops Seeds | Corn, field gtajh S S0 A 0.0801
Total @ & 100 °<0.008
Cattle — Dairy Roots & Tubers Potato civeulls © 300 v 0.0063
Forages Barley @) | forage @ 39 ~ 0 g\; t
LY Higd by- q
By-products Wheat, Q fivoducts @ @@30 © [@029
Cereal Grains/Crops Seeds | Barl€yp Ngrain, 10 @0.0002
Total NO) R, & 100 < 0.013
Sheep - | Roots & Tubers Fotato & |yl O ‘G0 A 0.0055
Rams/Ewes Forages CRarley X | forage § 50 @y 0.0045
‘ AVilledhy- ¢
By-products S W@ @@Eﬁ)dﬁ;@gy o @,@ 0.0017
Total QY A O Q00 0.012
Sheep - Lambs Roots & Tubers © @otato & dalls N 20 0.0047
Forages ~ Y Barley %rage@ o 2 50 0.0057
&) Milled by-
By-products " @Qﬁ Wheat & | pro ths ;\\ 30 0.0032
Total O SR 2 100 0.014
Swine - | Roots & Tébers o =~ _ [‘Potato . CIﬂls ° 50 0.0063
Breeding Forages &Y @Q V) ngsg & fora 20 0.0015
M1 e by—
By- p\@%cts S «Wheat @@ g@ucts 30 0.0017
m&aﬁ @ R 100 0.010
Swine - | Roots & Lwbers o) &Y Potate ulls 50 0.0083
Finishing N2 @y ) Milled by-
| By-products O | wheat D | products 50 0.0038
A [Tl A o oo 100 0.012
Poultry - Broiler |-Robts & Tubers °s,| Potato culls 10 0.0039
N v Y Milled by-
@ﬁBy p@%cts <& Wheat products 20 0.0035
N Ce@TGrams/Crops;@eds Barley grain 70 0.0028
O Total N 100 0.010
Poultry —%ycr cRoots & Tabers ¢ %%, | Potato culls 10 0.0038
\Fora%@ ‘O | Wheat forage 10 0.0022
§ @@J @ ®) Milled by-
%, By-produsfs> ¢ Wheat products 20 0.0034
Cereal Gfains/Crops Seeds | Barley grain 60 0.0023
NTotal ™~ oy 100 0.012
Poultry - Turkey ¥ Rootd& Tubers Potato culls 20 0.0079
Cgredl Grains/Crops Seeds | Rye grain 60 0.0024
= Milled by-
By-products Wheat products 20 0.0036
Total 100 0.014
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Conclusion
As outlined above, during the EU peer review process and recently concluded in the EFSA Reasoned
Opinion on existing MRLs (2012) the transfer of flufenacet derived residues into animal tissues, milk
and eggs is very low and no residues above the respective LOQs can be expected based on the
evaluated GAPs. The representative uses on cereals supported in the present doSsier are shown not to
produce higher residues than those previously evaluated. @ R
The conclusion was drawn based on the available metabolism data obtainedafter se 2®times@§e
maximum dietary burden for ruminants and 350times the maximum @ry buirden f poulnd
using 3 different labels (fluorophenyl-U-+C label, thiadiazele-2-+Ck label and fludkp en@J-”C
flufenacet oxalate (main plant metabolite)). The meta&m dies»@th ﬂq\ggrophe‘ni%le-MC
flufenacet oxalate - showing by far the lowest transfeginto, i@nal (ﬁ&ues, m an@éggs - are
considered to provide the most relevant informat&@ becauise the @paren %&)mp@ is idly
metabolized and no parent is found in plant commo&ities. ing ifitp accoé@nt the ﬁndin@om the
ruminant feeding study, the dose of flufenacet o@ate &éﬁ%to c@ amou%ted t@.SSS mg/kg bw/d
corresponding to 23times the maximum dietar&urd:@ulat@wfor n‘@i cattl@@yQ &@
In addition to the European methodology a@ed inCthe Eeer régew cess a@@ay EFSA, the
dietary burden was calculated according toxthe ORCD gui@ e dagument@2013) taking into account
the most recent feeding tables. Based (% he fee@ng i{s cery (in&l%ding By-products), potatoes
and corn (maize) which are the crinte&%@i to % sup@ﬁed in\@e fu@, the dietary burden
calculated for livestock was up td<a maximum ef, .Ol@g/k%@v/d (sheep, lambs and poultry,
turkey). © S ~ © & o
According to the OECD methoc(%log ivesto xpog&%}is expted t@ge comparable for dairy cattle
and poultry and less for t catfle and\pig compared % the &evious calculations. Thus, the
conclusions drawn for Apdex I i sior@d in the EFSAﬁ{easeﬁgd Opinion on existing MRLs are
<§jd I@rther%a are Qnsi d ne@ary for this submission.

L. Z
S - 2 S K
SV RIS
CA64.1 Fj)ultle&© N Q

N G @
No suppleg@ary s&’y hdg been eratgd, follg@g the inclusion of flufenacet in Annex I of

Directive 91/414/EEC. Please refer to CA*&

s E S e

Y
CA 6.4.2 . “Rumiflants ™ &
& i o
No supple entar@%udy @as becw) generated following the inclusion of flufenacet in Annex I of
Directi 1/4lé§EEC. @ease ref@ef" to Upy6.4
A
¥ & § @ .0
CAG43S Pigs o

The metabolicpathwa 0@" flufépacet was similar in rats, poultry (laying hens), and ruminants (goat).

considerd to be still vali

S
$

Therefore, it can be, ected that the metabolism in other farm animals does not differ, and thus for
the active substanc®ztudies in pigs are not required.

CA6.44 Fish

The nature of the residue in fish was addressed in chapter 6.2.5 above based on an available bio-
concentration study with bluegill sunfish also reporting metabolism data in fish.
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No final test guideline or feeding tables are currently available which detail how the dietary burden
has to be calculated and which provide an agreed test methodology. Therefore it is the opinion of the
applicant that it is not appropriate to address this issue until such guidance is available. Therefore the
risk assessment should be conducted in accordance with the current published guidelines.

@("@

This opinion is in agreement with a publication of European Commissi%n Health & Consumer
Protection Directorate-General published as SANCO/10181/2013-rev. 2 of 2:May 213 oniGuidange
Document for Applicants on Preparing Dossiers for the Approval &b~a ical%l)\lew Qa ve

Re@iation

Substance and For the Renewal of Approval of a Chemical A&We Sub@tance"&ccord t
(EU) No 283/2013 and Regulation (EU) No 284/2013”. @ Q> \\ @%ﬁ °\%
L Q & )

: . . @ RS K NS . 9 o
This SANCO document notes in Section 4. “Docu to be,includéd in @bmm@n” u@@r the
Q @ @)

Subsection “Special cases™: o @@ @
“In some cases, agreed test methods of guidance c@cum%% are % yet a%ilabl@(or par@icular data

requirements. In these cases, waving of thq&eﬁ part@ar ddte requirementpoints gy considered

acceptable as long as no test methods or guitkince @@um@eg@are %&blishn forigg@j@fan update of

the Commission Communications 2013/C 9/01 and 2013/€45/02.% @
LG & @
S & @ 9
SIS v L9 S
O o o L N 9
CA 6.5 Effects of processing *~.~ . @© § o\@
2 o 0 £ON

iy & P2 Y e
CA6S1  Natreof the re.Sl@ SN
Evaluation during the EU f¢¢cr reyicw proCéss & %
Excerpt from Monogra@%ﬁ].@ V © @ §\
“The parameter whighdis mos%ikel o affeltothe re o idue during processing operations is

hydrolysis, becau@proc@&s l& hea wo gengilly inactivate enzymes present in the
substrate, Zeavin@nrimﬂr@ siw@ydlf is as@ggradation mechanism.

Experiments@duct o stydy the h olyt'&degran of FOE 5043 [flufenacet] at pH values 5, 7
and 9 show@that@ pare@camp@vd is Hor significantly affected by this process (see chapter B.7.4
[hydrolytic beha&%ur])m(tg is thaggfore L@kely%@at processing will affect the nature of FOE 5043
residue. In ad'on, analytreal meghod use@for raw and processed commodities determines the
&f FOE5043 g conv fed th@levant residue into a common derivate. Therefore, any

es of @he moldgule wotdd not tafluence the residue determined. Due to these facts, it is not

total resid

minor chan
consid, nece@ary igconduct speci@radioactive studies on the nature of FOE 5043 residues in
procedsed ?‘) cts.g@ @§ ©\
L &
A detailed justifisgtion i@%fovideﬁn the following position paper.
AN
é N w
N
(g
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Report: KCA 6.5.1/01, N - 2011: M-409521-01
Title: Flufenacet — Waiving of the high temperature hydrolysis study for the

determination of the nature of pesticide residues in processed commodities

Document No M-409521-01-1

Report No MEF-11/482 dated 2011-06-10 &
Guidelines: Not applicable (position paper) &@
GLP No (position paper) Q\ @ @ 2

Y%

(SN o
, , , o oD g D S
The relevant residues of flufenacet in raw agricultural com&gdltw% € de‘t& ined4by meany of a

common moiety method capturing the parent substance @nd al etab@es tl@%@ont{%the N-
fluorophenyl-N-isopropyl functional group according to@ regid@ defiffition in Blants  This residue

analytical method for risk assessment and enforcernen@lnvoh@\s a hyidyolysi coons t are

) . 5 oro ) O
much harsher than those used to investigate the natuf®of pregessed ggsidues@ccordifig to O Test
Guideline 507. N > @

L . N e Dy - 1

Half-concentrated sulfuric acid used in the ﬂuﬁ&rglacet réSilue method 1éigmﬁg§1y IIQ acidic than
pH 6, 5 and 4 as requested in the processing A rolys@stud@%ﬁe tefaperature used @he hydrolysis
step of the residue method reaches 1158C. h§ tempezgture ig_only ghghtly below the highest
temperature used for high temperature @essin@ydr I%S. H@ﬁeveg\gﬁe durn of the hydrolysis
applied in the residue analytical meth@s by far lon%%r (=20 urs){ﬁ@n co@ared to the processing
hydrolysis (0.3 — 1 hour). @) «v\@ %, Q @\ e

& R N < O A

<

The residue definition in plants:consisty’ of patent fl fénacet Qi all@)g derivatives and metabolites
which comprise the N-ﬂuo@henyl-lsopﬁggyl fungtional Gvoup, These residues are determined by

means of the common @ety od @ering@ll the n}tabol:%s derived from the fluorophenyl
acetamide moiety. &@ Y ©O & &\
© v O @

N
All incurred resid contgisfing th% -fl phensd- -1@pyl group in the RACs as well as each
potential breakdéyn pr{@lct @ini his ty resulting from processing of these RACs are
captured by t@resid nalytical m%éds T detetion of flufenacet residues. By application of
these resid@ me s all @-ﬂuor@henyl@’-isop%pyl containing residues are hydrolysed to the
analytical target&bﬂuor&N-iso pylan@e that is quantified by GC-MS after derivatization with
TFAA or directly by @C—N@gs d ination.
Therefore, tudy the, nature roce@d residues (high temperature hydrolysis according to
OECD 507) resuling froffduse (@ufené&ct in crops does not provide any new information and can
AN 2
thus -{a nitted.
N AN
X @@ S @ . ©
S RN

itriviiion of th
CA 6.5.2 Distribfition %jthe residue in peel and pulp

The distribution of t@esidue in peel and pulp is not relevant for the small grain cereals.
(g

CA 653 Magnitude of residues in processed commodities

Evaluation during the EU peer review process

Based on European residue data, processing studies were not considered necessary since residue levels
for all edible commodities were less than the LOQ of 0.05 mg/kg and thus below the threshold of
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0.1 mg/kg. However, processing studies on soybean and maize available from the US were submitted
and evaluated. The active substance was applied at higher rates than in Europe (8N rate). Although
residues in the raw agricultural commodities were still below the validated LOQ of 0.05 g/kg in maize,
it could be shown that no concentration of residues in any of the tested commodities occurs. The tested
pocedures included wet and dry milling (tested commodities starch, crude oil @nd refined-bleached-
deodorized oil for wet milling and germs, grits, meal, flour, crude oil and refQ&-bleached deodorized
oil for dry milling. In soybean at the 8N rate, residues were obtained in se >t w @a‘ced
no concentration occurs in the investigated commodities meal, hulls, m%ad refined bl&gﬁed
cene o %
deodorized oil (see also Monograph B.6.7.2). 60 & KN
N o . %

%@ Q NN
Supplementary studies @) K @ %
Within the present dossier supplementary processing s&’les oﬁ&wﬁlea‘[ aftt barl@%re suﬁ%ltted&%

CIRCHES @)@&@

<

R ° 2
e 8 § é}’\ o @@ N~
Q &, RS
Report: KCA 6.5.3/04, : 2013; 1@457286 0L &7 U
Title: Determination of the ¥esidué®of ﬂu@acet n wheat and t#¢ processed fractions
(white flour, Whlt@ n, whit®-bread, W ole@al witele meal bread,
middlings, sho ute@gluten@@ed , starch) afte aying of Flufenacet

WG 60 in the 1teg\l§mgdp§}andt eth nds -

Document No M-457286-07-1 O N
Report No 11-3401 dated 2@@06-2@& o Q S

Guidelines: . EU@f C@cﬂ Directive 914 14/EEC of duly 15, 1991
uid @g doéument 7029/V If% rev.5 (1997-07-22)
IQG ce wo%ng do@tmengé?ﬁ/\@ 5 rev.5 (1997-07-22)
ECD Guidéline forshe Tng hemicals, Magnitude of the Pesticide
> Residues inProcesssd Com m 08 (2008-10-03),

VaYi

& * USEPA QCSPP 1de1u5§No 8601520
GLP N 3&\\6}; Deviations @%fne X @

NS oY & =
Materials and nfeghods
Two studies W%%erfo@aed 11 orfg@fleat 1&16 Netherlands and the United Kingdom in order to
to collect sag(ﬁe mal foFO\\p”roce g studies. The samples of wheat (grain) to be processed were
obtained a@r on st eﬁ@&rgenc rayohcatlon (BBCH 25) at exaggerated rate (2N = 0.48 kg
as/ha) vwﬁ%l Flufépacet WG 60, @WG@Nﬂula‘uon containing 60 % flufenacet. The higher rate was
used rder @ obt%ﬁgappr(@gate rue levels in the raw agricultural commodity for derivation of

transfer fa@ @

Wheat grain s%es tc@e pr%jessed were sampled 120-135 days after treatment, at growth stage
BBCH 89.

The processing ofqﬁe wheat samples into the processed fractions bran, gluten, gluten feed meal,
middlings, shorts, starch A and B, wheat germ, white bread, white flour, whole meal and wholemeal
bread was performed in a specialized pilot plant to simulate industrial procedures at a laboratory scale.

Residues of the raw agricultural commodity and the processed fractions were analysed using method
01100/M001 (S .2 . s.: 2012: M-433720-01) with an LOQ of 0.01 mg/kg which
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yields the combined level of the parent compound and all its metabolites containing the
N-fluorophenyl-N-isopropyl functional group. Residues are expressed as parent flufenacet.

Processing Procedures

Drying / Cleaning / Conditioning of the Grain @@
Frozen field samples for processing were defrosted and cleaned. The ,qram%%%nplmzvere g@@dltloned
until an optimum moisture content between 14.6 to 16.6 % was reached. QN @ @%)

Milling of White Flour (Type 550) and Baking of White Bread @ @7 % §
In a closed system with different pairs of smooth rollers a 1fter assagés%}e was illed to

straight flour, bran and middlings. Samples of bran and mjﬂdhngs e cd&%ted @7 %

<

In a further processing step the low grade meal (topplg\ga@ wer parat@f’ fro bra@nd wddlings
using a centrifuge/scouring machine. This process &@lted 8 rt&@nd low@rade igal. A@&nple of

shorts was collected. Q \ \ @

After determination of the mineral content alght@our low g@de m@’@ bot &Er@jctlons were
mixed (if necessary) to the final productge ﬂ*lr 550 untll a@nneral@ontent of 510-
630 g/100 kg flour was reached. A sam$ of w, ﬂo % @ Was%a en. @he white flour was
used to prepare white bread. % @ 9

o

Milling of Whole Meal and Baking @QVh@le@/IealgB%?ad $ @\ ©@

For the preparation of whole- me@ban le-meat bread@le sa&@mﬂk&}procedure as used for the
production of flour type 550 was-used.sAfter -.~ 1ng th@@oarse@an apd middlings were cracked with
an impact mill to smaller pigces. Ally lhn%oduc@of the@ocess@ere mixed homogeneously in a

special flour mixer. A e;@ I@% @@ Q was colﬁcted @e whole meal flour was used to

prepare whole meal br @ &

Production of Whe@é&rm @ é\g Q® é@

First the grain was roke@% b gra@‘l ®1al 1@ The fraction 400-1000 pm, a mixture of
bran, middlings @d gerus waspiit in %ecml@para . Due to the different specific weights of the
bran, mlddl@ and @h‘-s the mld%@gs/ gefm mlxtﬁ@was separated from most parts of the bran.

Subsequently, the%mlddhngs/gerl@mlxtu@\;vas Kggued to flour and small wheat germ discs incl. parts
of bran in a mitl With a(air ofSinooth $ollers. e wheat germ with parts of bran was then sieved to
separate th@{ 1ous Egactions (germgQvith snfall parts of bran (germ fraction) and bran). A sample of

wheat ge as taken. O ®) N

©) 2
Produczﬁ% of Staﬁr)ch andGluten 78

The fifst stf the, duc@ of s@h and gluten was milling the grain to straight flour, bran and
middlings “Straight flour @ wat%\vere mixed to obtain a hydrated dough. The dough was separated
by centrifugat$ to Wt sta h, process water and gluten (containing starch). Subsequently, the

starch was washed o&%wnh water 3times and separated by centrifugation into starch A, process water
and gluten. Starch @%as dried at 60°C and milled yielding the sample material starch A.

The gluten (containing starch) was washed several times out with water and resulted in gluten and
process water (containing starch B and fibre). Gluten was dried by freeze drying, milled and sampled.
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Remaining process water was separated by centrifugation into starch B, fibre and water. The sample
materials starch B and fibre were dried at 60 °C, milled and collected. Milled starch B, gluten and
fibre were combined to the sample material gluten feed meal.
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Flow Charts

Fig. 1: Milling of White Flour (Type 550) and Baking of White Bread
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Fig. 2: Milling of Whole Meal and Baking of Whole-meal Bread
Wheat grain
(after cleaning / conditioning) <)
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Fig. 3: Production of Wheat germ
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Flufenacet
Fig. 4: Production of Starch and Gluten (general)
Wheat grain
(after cleaning / conditioning)
| &
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Fig. 5: Production of Starch A
Wet Starch A

drying (at 60°C) I
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Laboratory samples to be taken and analysed
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Process water IV + Process water V
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' " s & e
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Fig.9: Production of Gluten feed meal
Starch B Fibre Gluten
(milled) (milled) (milled)
%
0\ No &
Gluten feed meal @@ @ © @@

ORI
@ °\ K \ @ <
2 v N LK
Laboratory samples to be taken and analygdy @@ @ @@ ©© <
§ o0 T
Q O & & @

Findings @Kﬁ N O C&© v N

Recovery rates were determined prior to apal%s in oger to@g@ﬁda‘[e the methdd and @ncurrently with
the sample analysis in order to check tle accu of @ rem@' analysis. The sample materials
chosen served to represent all relevant@ ple@aterial&olle% in thisstudy. ¢ data demonstrate
acceptable method performance dur@samp@ ana%@. The&t mr@ies of g&bveries are provided in

B )
Table 6.5.3-2. No residues were d%termin%\ﬁl theontrol @nplei© \"\

L S & 9 R |
Residues in wheat grain an%he prsec@ctlon\&re m@marls@ Table 6.5.3-3 and in more
detail in the Tier 1 summaggformsg © BN INS
In the grain samples en Qlarv@e flufepacet I@idueN%ounted to 0.1/0.085 mg/kg and
0.011/0.015 mg/kg (dgyble saﬁ&pling&for boggtrials. @ces%@ factors were calculated based on the
mean values from t@ndiv'dgal St%ﬁés. < %Q S
For all processeg@comfn ies fer ﬁors @re calculated since residue levels above the LOQ
were measureehin the &a?v agricultural @moditl , ev@h though for some processed commodities the
residue leveﬁ@ere tha@khe L(@ In @1 cas@le residue level was set at the LOQ in order to
calculate a transfex factor. Howeyer, only®ases in which both the raw agricultural commodity and the
processed fract;i\g% sho@ease regidues af®considered to truly indicate a processing factor (see
Table 6.5.3;3)@Pr0cng factors arg'compiled in table 6.5.3-1 for both trials.

S OIS
Storaeriod f©sam s© @) "\g\
The s@ge pgyiod ofcgrain field samples and processed samples ranged between 243 and 338 days.
Samples v@@kept ﬁ@ep n ate] °C or below before processing starts and were returned to the

freezer (-18°C) ten@%tion G%the processing until analysis.
Is

All storage int a& covere@by the storage stability testing.

&
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Table 6.5.3-1: Summary of processing factors for flufenacet in wheat processed fractions

c dit Trial 11-3401-01 Trial 11-3401-02
ommodity United Kingdom The Netherlands
Bran 4.4 5.2
Middlings 3.0 cs 32
Shorts 4.4 @ 5.3
White flour 0.1 & < 0,8%*
White bread 0.5 S 508 A o
Whole meal 1.1 A7 < 713 Q)
Wholemeal bread 0.9 @ Qy 1.2 Av
Wheat germ 1.2 N : @_‘6 =
Starch A <0.1* @ A o <O8* o
Gluten 1.0 a & Q1.2
Starch B 02 © - % <0.89 o
Gluten feed meal 0.6, 7 v Y < &§ A&
For the calculation of the processing factors the mean value of th@sidue@@wo R& sampl&as usédy
* In case the residue level in the processed fraction was less t@the LOQ, the LO@was uséthfor ca@lation 0 transfer
factor. ©\ %\ <& @
& & LTS
Table 6.5.3-2: Recovery data for Flufena@ Q Q @ Q@
The LOQ is marked in bold 'y, & S @ _
Study % 9 {glptiﬁc @\ ., Reggvery (%)
Trial No. Q Q ation Y
Plot No. ©© . Q D lev @ ©@
PR N LA IS RN
GLP Crop Portion G as.) @) n dividuah|{ Min | Max| Mean | RSD
Year analysed® olite <\ 9 coveries
11-3401 Wheat, g@n @l resiflue. | 1°4]0.01 @[89 <7 [ 89 | 89 |89 -
winter @ufen@t S %\
11(—13401-01 § @§ V § 0D N&J 81 81 |81 --
an
11-3401-02 &) S < 2 i@era]i@ 81 89 |85 --
GLP: yes @Q white flour/ |{8fal resi S 0.01@@ 107;111; |107 [111 [110 2.1
2011 middfings ak%ufen S N 111
@) 4
AN @@ a QLo |95:109; | 95 | 113 107 |76
S g 111;113
N S S @ [T fovenl 95 113 |108 |56
N white | total residue ¢ 2 0.10 86,87 86 87 |87
AN %read&q& ﬂuf%acet g
@%% ﬁmlen@a
o &) bread §
S ST S & - 2| overall 86 | 87 |87
% O @heat gerlgj totak?sidue 3 0.01 90;95; 90 (112 |99 11.6
L flyferacet 112
§ @ ZJCNI IS
) N @@ . O 3 ]0.10 88;90,94 | 88 94 |91 3.4
Mo ey 4 6 |overall 88 112 [95 |93
§ é%ten fi total residue |3 0.01 80;89; 93 80 93 |87 7.6
Q% meal/ flufenacet
QY Ustarch A )
@ 4 010 |86:87; 8 | 91 |88 |25
91,88
7 | overall 80 93 |88 4.7

Fortified with flufenacet, determined as 4-fluoro-N-isopropylaniline and calculated as flufenacet.

a)
b)

recoveries for white flour and middlings are also representative for shorts, whole meal flour and bran
recoveries for gluten feed meal and starch A are also representative for starch B and gluten
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Table 6.5.3-3: Results of processing trials conducted with Flufenacet WG 60 (containing
(60 % flufenacet) on wheat

Study Application Residues
Trial No.
Plot No.
GLP Crop Country FL |No| kg/ha | kg/hL | GS Portion @%F)ALT Total
Year Variety (a.s.) (a.s.) analyge& (d%s) {;Sidue
N
@ @ @ enace@r)‘)
O LN (mg/kEy
11-3401 Wheat, | United 60 |1]048 [0.24 25 @Y%in 2 JT135 o PO.10S
winter | Kingdom | WG @E} N 135Q° |0.683
11-3401-01 Robi CB22 : )
_ Winter | SEU o | gy b 3o
GLP: yes (Winter < . g 7)
wheat | Cam- @ ~ | middlings [N35 28 .
2011 at | e | @7 O LS
nabim riage o shiorts 5135 ©7 0415
Gp3) Europe, o 7 Q N < ’
North & O\Q §ite 135
Q[ | ] white bread 046
[ S|S0 | whamealpi3s & f0.10
§ QP | wholemaay 135@@ 0.086
o Q b
& @ 4 rea@ @
N @) &@ @)Q Whea\%rm 5 0.11
©Q Q & sfaych A@@ 135 [<0.01
O P Nglute 135 |0.091
, Q
o & O &3 stachB [ 135 10.020
S @QQ é %@ Q7| gluten feed | 135 ]0.053
. c oeal
11-3401 Wheat, |Nefher- 4 60 @ 48 [0.16 °« 125 f grain | 120 [0.011
winter s @\VG & 120 0.015
11340102 | Tabasco JN7SKT N~ | Q7| @ I 0 o067
GLP: yes G ijndefy, @@ @& S '
oLP: @@ Europe, @& & Q & middlings | 120 | 0.042
Nedh N § < shorts | 120 |0.069
J© I IR white flour | 120 |<0.01
)
N & e ©© @ white bread | 120 |0.011
Q| © I | v whole meal | 120 |0.017
QN G X wholemeal | 120 [0.016
&& %ﬁ @QJ > é bread
2 @ R wheat germ | 120 0.021
SEESARS ¢
©© S ) N starch A | 120 <0.01
% & (@) o gluten 120 0.015
§ b @@@ o \@ stach B | 120 | <0.01
N N @@ I gluten feed | 120 [<0.01
meal

*Residues for fl et d@‘mine«%jas 4-fluoro-N-isopropylaniline and calculated as flufenacet

S
&
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Report: KCA 6.5.3/03, N 1997: M-002403-01
Title: FOE 5043 60 DF - Magnitude of the residue in wheat processed commodities and
aspirated grain fractions
Document No M-002403-01-1
Report No 107840 dated 1997-12-03 &
Guidelines: EPA Ref.: 860.1500, 860.1520 &@
GLP Yes ; Deviations : none Q\ @ % ((’@
%
Materials and methods o & @ \ % §
b S =
In one trial conducted in Stilwell, Kansas (NAFTA Reg;on 5@rm “the 199@9gr0w@ season,
flufenacet was applied as FOE 5043 60 DF (60% DF ﬂ@@‘)ace’ﬁ%@rmu n) 0 L&post—
emergence foliar application (BBCH 14) to winter wheat a g a1/ha (8. @} On @ea@d one

untreated control bulk wheat grain sample was harvested a&%rma aturity, 115 days after@reatment.
The wheat grain samples were processed into bran;Ylo \shortkhﬁnddh@s cQ\ ; agpirated grain
fractions were also collected. All of the proce@s simulated @@nneg&@ whea@roce@g practices.

Residues of the raw agricultural commodrtgé% r§ proc fragjlons V\a analysed using method
00346 (. M. 1995: M-018864-024% repored pr V@usly nnex ﬁ%dos 5 which yields the
combined level of the parent comp ad an@all 1ts meta @\@es co?@lmn %e N-fluorophenyl-N-
isopropyl functional group. Residu€s were ( teIO‘IHle d ua@ GC D w1@;> an LOQ of 0.05 mg/kg
and are expressed as parent fluferaget. é}a S & \\
R R R
. LS @© & > 9 @Q

Processing procedures Q> I @ ~ N %

Aspirated grain fraction @;Q V & @ N

After determining the @msture%onte&of thexgrain, the@Sampl&pwvas dried in an oven until the moisture
content was 10-1 K.»@ After dryin Dihe ple wa pla in a dust generation room containing

holding bins, d@.} conv@ors aftit *a bugcket c@eyor 5}5 the sample was moved in the system,
aspiration wa %used t%%move hht 1rﬁpur1tles (g al%@?st) The light impurities were then classified

by sieving. d fop=gust geng at10 ok precedence over drying before processing, and the

light impurities c@liected during @neratl@wer%ept separately from those collected during cleaning
> S

before process@s@gg @ & SN

L
Preparatiorsof germ&@ § §
The samples we@pirat@ and @ene "to separate light impurities and screenings (small and large)

from theswheat. For wligat germ recovéty, the cleaned wheat was moisture adjusted to 16% (1 to 1.5

hoursmll ed, and s@d to @arate@ bran from the germ fraction. The germ (with endosperm) was
then passe&throu% are %§on n@and sifted to separate the germ from the endosperm.

Preparation of ®rén, flour, shortgand middlings

For flour, the clean heat grain was moisture adjusted to 16% and broken four times in corrugated
roller mills and sié¥&d. After four breaks, material on top of the 730 um sieve was collected as bran,
material on top of the 390 and 240 um screens was combined as middlings, material on top of the 132
um screen was considered low grade flour, and material through the 132 pu:m screen was patent flour.
After bran separation, the middlings were reduced four times into flour with a smooth roller mill and
sieved. After the fourth reduction, material again was separated corresponding to particle seize into
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shorts, low grade flour, and patent flour. Low grade flour and patent flour from the reducing steps
were combined with the flours from the break steps.

Flow Charts
Fi ) . . . . %@@
ig. 1: Generation of aspirated grain fraction N No é .
Wheat grain @Q ‘&@ @
@ v N

: N
@0 & \\ é . RN
drying (moisture content %@3 %) @@ BN
@ °\
RN
Lo XY @y
aspiration Q) @

l§ > \% b S

v
@) ° @
SRR
Wheat grain &) é}ﬂ S &, N
(after aspiration/screeﬁ'mg)§ ©& %@2 R S
é\g &© @K/ h ‘\QJ) ‘\@
&
Milling/Brea/%ﬁ X GerQ @@ \%
Sievin? S IS QQ? @}
o L | a
S = éﬂ 3 § Bran
Middlings R
S R RN
N oY o
5 @ O
Redu\c%on a@ievm@ & Q)
%) %@ o S
S e B
N RS '
%orts@@ Q%w eOfI@u Patent flour

Laboratory samples to be taken and analysed
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Findings

Recovery rates were determined prior to analysis and concurrently with the sample analysis in order to
check the accuracy of the residue analysis. Validation of processed fractions was conducted using the
parent compound and metabolites containing the N-fluophenyl-N-isopropyl functional group, For
flufenacet, fortification was performed by spiking control samples with of the following

compounds or a mixture thereof: parent flufenacet, flufenacet oxalate hydraté; flufenacet su{omc acid

sodium salt, flufenacet thioglycolate sulfoxide.

The recovery-rates

@ cor@ond@ relafve

standard deviations (RSD) in grain and processed fractions were satisfa ,a Table:6,5.3-
5. The sample materials chosen served to represent all rel@ﬁn‘c saffyple &eﬁerlals éﬂect this
study. No residues were determined in the control sample BN v IS
g ples. ¥ § N
Residues in wheat grain and the processed fraction&ga;@e sux@%qarised@ Ta 6.5.§ and &more
detail in the Tier 1 summary forms. & RS @ © @
Q \\ S @

In the grain samples taken at harvest, flufghgcet r@ues @Iount

c§m0d1@ 3
@on thi, mea@%er c@amod%%@

individual samples). For

processing factors were calculated bas

compiled in table 6.5.3-4.

Storage interval of samples

Grain field samples were stoge\(f@frozet@lp to 2} mo ths (7
processed fractions. The storage 1nter@ are ered@
@

all processed

S
s
N

&

‘”\9
SR

RO

he sto

9

©@

o

@to lf§ mg/ (mean of 3

1V1du%1% sam@s wefgg “analysed and

Pr@essmg factors are

days)\and less than 1 months for

é@hty data.

Table 6.5.3-4: Summar@f pro&@smg&@ors g\r ﬂuf%acet I&%heat processed fractions

S 9 , Processing Processing
Commo<§® @;Qverag%@s tﬁe@ 3 squip factor (as given factor
% @ i in the report) (calculated)
Bém - Oof S el 2.1 2.1
Elour § | O N 0T <1 0.4
Shors® 2 | oY 156 <1 0.89
Middfings 7 Oral <1 0.80
.. Gérm . : :
Gm 2.8 13 13
Aspira@ gra@actio@& ®& R 0.86 <1 0.49

The pro g facto@’%vas c@llated bas% on tk@l&ean value of 3 individual samples for the RAC and the processed
fracti @ <) & N
N @@ \@
O

® a

@

@
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Table 6.5.3-5: Recovery data for Flufenacet
The LOQ is marked in bold
Study Fortific Recovery (%)
Trial No. ation
Plot No. level )
(mg/kg) @
GLP Crop Portion | a.s./ n Individual \%ﬁn %%)? Méan | RSD
Year analysed | metabolite* recoveriesg @ © o
107840 Wheat | grain | total residue |2 | 0.05 108,96 @| 96@p108 1402 &
winter flufenacet & °
&7 OIS
STF-F3082- 20 @73 7@& s | 22|77 7|60
94p T
GLP: yes 5 |ovemly 73 108 |80 169
1995 bran | total residue |13 | 0.0% %112@7 8@@ 116 00 0.9
flufenacet é\ﬂ }916 1 <§ Q
0 Yroiediss: | © @
N | 86;86298;98
R SO EUEC > &’
|0 1€4:86:940 | 840 o488 |60
~i6  |overall ® (1@ T97  |11.2
flour | total residue” | 135]0.0552 | 102396:1004 [“80 (@14 |93 9.7
flufena N 3© 5@} 199:114; % )
S s 84; N
©© Q &) @@,86;8 88 @
WO 3 TL0 ¢ 115 90 © %’9 115 |98 15.0
12 W 16 | overall 80 [115 |94 |10
shorts | total &sidue. (3 |0.05 88 94 @ 76 | 114 |91 13.1
éa fluf@acet \[  ° . @86 L14:14;
S o] 5] i
4:80;90
@ o| @ |}&
& AP 2@ |Ge:so71 |70 |80 |74 |75
P @ €416 foverall O} 70 114 |88 |148
mid@@gg resi@é@ 135 0055 | 108;98:108; | 88 110 |99 72
© o fenac@s} Q 98;104;110;
'S > < @ |90:98;96:96
NS ©© N :98:90;88
059 S o\@s .0 93:83;70 70 | 93 |82 14.1
AN JD 0 O 16 |overall 70 [110 [96  [10.6
& | @uerm «Jlotl p@idue |13 [0.05  [8s2;:004; | 72 (118 95 |148
. 2 flufdhacet S 102;106;
[ IS N ., © 118:78;104;
o © @© B> 98;86;92;
Q| 9 e @ 114,72
§ G §@ @& ©\ 3150 83;78:91 78 | 91 |84 |78
'y Q> N 16 |overall 72 118 |93 14.7
S aspipited |total residue |6 [0.05  |74:76:98:98 | 74 | 108 |89 15.6
§ grain yﬂufenacet ;82;108
%actions
@ 3 1.0 87;100;98 | 87 [100 |95 7.4
overall 74 108 |91 13.0

* Spiking with one of the following compounds or a mixture thereof: parent flufenacet, flufenacet oxalate hydrate, flufenacet
sulfonic acid sodium salt, flufenacet thioglycolate sulfoxide. Residues for flufenacet determined as FOE 5043
trifluoroacetamide and calculated as flufenacet.
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Table 6.5.3-6: Results of processing trials conducted with Flufenacet 60 DF (containing 60 %
flufenacet) on wheat

Study Application Residues
Trial No.
Plot No.
GLP Crop Country FL [|No| kg/ha | kg/hL | GS Portion O%ALT Total
Year Variety (a.s.) (a.s.) analyse&C (days) residue
X | flfifenacet*
N
) @ o/k
107840 Wheat, |USA 60 |1]2.016 |2.1 4- @am @\ﬁS 1.765\0
winter Stilwell, WG Eyleaf &bran\ 115 @ 3.6
STF-F3082- |Karl 92 |Kansas @ .
94p America, %, ©@ x| 1 s&}g
GLP: yes North @© | Shorts §L15 Q@'% "
1995 X Y middlingg 115 Y 1418
O . G Q:@ gerQ@ 115©
N
Q @\ °, | aspirated @ J@?%
S
g&\ﬁ @ @ . fractions o 5&
*Residues for flufenacet determined as FOE 5043 trifl acetam\% and@culated a?flufen@t @
For grain and the processed fractions the mean of 3 1ﬁd1v1dua]§amples Vap alcul%@d @
S N &
Conclusion Q < w\ﬁ \Q @Q
Three processing trials on wheat @re reported, ‘two avdilable Eugbe and one study was

performed in the US. F lufenacet@as apé}éd to t% cro%at exaggerated tages (2N and 8N) with a WG

or DF formulation. Wheat san}les e pr com

sedta\rol
aspirated grain fractlons
concentrate in bran (me @s (rn ljan 3.

@4 4X
1.2X) and whole mealy IX) ge

concentration of ﬂg@cet remdues € se%
aspirated grain fra
fbr
@

rma@ representative fractions and
obta@ed from_the TS trlal DRe d@s of flufenacet were found to
) shorf%{medmn 4.4X), whole meal (mean
@edlanQ\BX) and gluten (mean 1.1X). No

our 1te bread, starch, gluten feed meal and

nacet in wheat processed fractions

Table 6.5 375®um1®py ofc&rocessé’fact@%s for £

Report No Mean / Median
Q\ Qw @3&&1@9\ KRlelp(;l;tOrio 107840 processing factor*
Commo .
o <9%Q, @@ Trg 11 g Trial 11-3401-02 Stilwell, Kansas
& @ anlted dogn@ The Netherlands (US)
Bran .~ R VN 52 2.1 4.4
1ddlings @ 3.0 @y 3.2 0.80 3.0
/"> Short&) 9 § 44N 5.3 0.89 4.4
Whittfour Y [ 2  9.1¥Y <0.8 0.44 0.3
Whitebread 03 0.8 -- 0.7
Whole medls D 1.1 1.3 -- 1.2
Wholemeal Wréad ‘07 0.9 1.2 -- 1.1
Wheat germ ) 1.2 1.6 1.3 1.3
Starch A oo <0.1 <0.8 -- --
Gluten 1.0 1.2 -- 1.1
Starch B 0.2 <0.8 - -
Gluten feed meal 0.6 <0.8 - -
Aspirated grain fractions - - 0.49 -

*The median is given in case more than 2 individual results are available; in case of two individual results
> LOQ the mean value is calculated.
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Report: KCA 6.5.3/05, I ; 2014; M-468736-02-1
Title: Determination of the residues of flufenacet in/on barley and the processed fractions

from pearl barley processing and preparation of alcoholic béyerages (malting,
brewing, distillation) after spray application of Flufenac&t G 60 in Germany and

Belgium X
DocumentNo | M-468736-02-1 & 7 @
Report No 11-3400 dated 2014-01-07 R @ | @ &% %\ﬂ
Guidelines: e Regulation (EC) No 1107/2009 cont@ing the placing of plafidprote&tion
products on the market and repealing ou@ Dirg‘gﬁisves 7@&1 7/E&§and

91/414/EEC o & N S .
e EC Guidance working docum@ﬂO%@%ﬁJ&\@S re{%5 (19@07—2§ &
e EC guidance working documéait 70384V1/95 @v.5 (1997-07-12)
e OECD Guideline for thecTesting™of Che%icals, %Magn@de of Pesticide
Residues in Processed Comrnod;és, 50@0084@—03), N @
«_US EPA OCSPP Guideline Nn860.1330 o © 0 &

. ot . 9 O
GLP Yes ; Deviations : none@ . fQ @§> v

NSO
Materials and methods Q % Q\ &

T tudi fi d'201 '@b @'G r Bl' der to to collect
wo studies were performed in 201¢ on spg al;J\\eg in any@l clgifim in order to 0 collec
sample material for processing s%dies. 'Jél}@ samples of b@ley ( I@n) t%ﬁe processed were obtained
after one post emergence spray~application (BBCH 23225) at @agge ated rate (2N = 0.48 kg as/ha)
with Flufenacet WG 60, an WG fo atio@ntaiﬂilﬁ 60 % flufendtet. The higher rate was used in
order to obtain appropri res%\e le@ in &e raw Q%ricul 1 commodity for derivation of

v O

; @ N
processing factors. @ @ @ &

A
Barley grain samp e@@o be proces@ wer@mpl@l& i’)@ days after treatment at growth stage
BBCH 89. Q S

The processing &Dthe b&r@ey sa@s intorthe pr@esse fractions was representative for production of
beverages 1.g¢ \altinébrew@%g, distitgtion theer, bréwer's grain, brewer's yeast, brewer's malt, dried
distillers grain, ﬁ;ei@distill@ grains alt\s@youts, ?101\\c5ps draff)) and production of pearl barley (pearl
barley rub off, pé@} barley). P@sing&@s pe@rmed simulating industrial processes at a laboratory

scale. (;\9 @ %G §
: <
& & o O

agric@cural mq@ and the processed fractions were analysed using method

Z5..

Residues, of the
0110041002 1&; ; &

U 2013: M-448503-01) with an LOQ of 0.01 mg/kg which
yields® the @mbin@@? level@of Oth@ parent compound and all its metabolites containing the
N—ﬂuorop}%ilyl— 'sopr func&&\nal group. Residues are expressed as parent flufenacet.
Processing Prwgures O Q

Malting %
After cleaning and@ieving the grain the steeping process was conducted as a combined wet and dry

steeping in a special steeping vessel activating enzymes until germination begins. The final steeping
degree was in the range of 43.2 to 43.5 %

During the intensive respiration of the germinating grain the steeped good was turned over
continuously.
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After germination, the life processes are terminated by kilning. Kiln-drying was conducted in a dry
chamber. The maximum temperature during the kiln-drying process was 80.0°C. After kiln-drying the

germs were removed mechanically by a trimmer. Brewer’s malt and malt sprouts were sampled
immediately after end of malting. Until brewing (approx. 4 weeks malt rest) the malt was stored at

room temperature. @(%)
Brewing LS o &
N N
Mashing O @ Q) 9

Before mashing, the brewer’s malt was dry milled in a special malt mil@%e m@%ﬂ d m&!)t Wag@ixed
with brew water according to a definite temperature time reg@@° (mash&proga%%) in o@r to ebfain the
extract of good quality. %, § (i&\ @’% %\
@ @ o
Lautering: Wort extraction and separation > @7& ©\ @Cf@

@ o
After mash boiling, the wort was separated from the@%olub@ﬁalt @mpon@(br’s ). The
extract remaining in the brewer’s grain was extra@ by washing with hot $ater @St filt nnings).

The wort separation was done using a refining ‘%@t' fte@arag};\l, the %ewer’%ain K@ sampled.
Wort boiling and conditioning N Q @ N @ @@

After addition of hop pellets, the separa@i wortéyas b @@ (abbut 90 #h at @rmal pressure). In
order to deactivate the malt enzymes, %&grilize e watt, extra@p essentia coé@onents of the hops,
precipitate high molecular proteins apel@want@ arom@ substarices. @

After boiling, the flocs (hops draff) @ere separated’in a wl@@)ool @singt\h@sludge to deposit on the
bottom. For cooling and ventilatf@ig the @rt, an Mitra-plant ciation\&as used. By adding oxygen

(intra-plant circulation) the con(ﬁion the @%‘[ of thg Termentation @re prepared.
. FSSIEEE O X N N L&
Fermentation and maturat, &

@ AN N
Q S g O

In the pilot plant the ¢l sica&@imary?ermen@ion fer@ntation) was carried out in bottom
fermentation containéj. The fermenon te@eratu@as

&
As soon as the extraéct co@%t 25% ferr@ed y@§1g be§vas 2 % higher than the final attenuation,
&/ma

the storing ti{&e egars, Befo t@on th@you@ beer was cooled down. During the main
fermentation the ea%e osits on thé@ank bdttom 'Swas sampled as brewer’s yeast.
A gt k jggom agas samp

At the beginning of ma‘qirgation t@ youn@?beer was stored at room temperature (warm maturation to
break down thediacetyl)in catks. gthe yo@g beer was stored under pressure (approx. 0.7 - 1.8

bar) at 2 °C§%d mggrati(%i)%r approx. 4 ks.
The racl%eer w@ltered@ing @ecia@ter combination. The final product beer was sampled.

§ @ @@ & \@
Distillers @ Drodﬁim@@ §\©
X

Mashing ®

: § (@ L
Barley grain was &%aned and subsequently milled into coarse meal. The coarse meal was
homogeneously mi with water according to a definite temperature time regime (mash program).

Fermentation

For the fermentation yeast was added to the produced mash. The fermentation duration was 4 days (23
- 25 °C) and was stopped at reaching of the final attenuation. The alcohol content was 5.0 — 7.7 %vol

Distillation
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The fermented mash was transferred in a distillation vessel and slowly heated up until the distillation
temperature was reached. After reaching of 80 °C the temperature was very slowly increased to
100 °C. Alcohol distillation was done until the alcohol content in the distillate decreased to approx.
3 %vol. The remaining distillers wash was separated into thin distillers wash and into thick distillers
wash (distillers grain, fresh) by using a centrifuge or a press. Distillers ,qraioﬁ’@fresh was sampled.
Subsequently the remaining thick distillers wash was dried at 38 °C until moi% ¢ content < 10 % was

reached. Distillers grain, dried was sampled. Q\ @ é &
O @
RN o $
Pearl barley production @ o \\ &© o\”\y
Cleaning and Conditioning v @) & @ %

NN
After cleaning barley grain was conditioned until an @{1malsture@yonte®f appEoXx. 1@ was
achieved. @
L SO N > @
Hulling @ % & S

%o S W
The corresponding samples were hulled unt@e stlg@ated abasion‘for pengarley&@ 35 %) was
reached. Pearl barley and pearl barley rub off ere&ample%

@
%& © & @Q "\% 9
SIS v QL
O @ 9 £ o @
@) N %, @) Q> O@
R N @) Q) N
L9 O NN
N AR R R o
é\a Q NN 9 &
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Flow Charts

Fig. 1: Flow Chart of the Processing of Grain to Malt.

Grain (RAC)

S & o
| & 2

Steepjfig
(steeping degre§4.2\i\44.4‘3/$ S

%,
v Y O &
L Q @ O
\@ l& @@Q X 5 v

Malt Sprouts —
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Fig. 2: Flow Chart of the Processing of Malt to Beer.
Brewer’s Malt
l Milling %@@
Crushed Malt § @ é @@)
Brew Water @ @ % §
(Mashing) @@° AN \°\ é N
N K NN @ N
~ S © § > &
@) &
Lauter@g °\% &gB%v;ér’sﬁin
A ‘N 8 @ @
Sy & o @ &
L& %Ny O
\%or& @Q v @
0 @ & . @
Commercial Hop ‘é § S @ ©\ Q@
o e @
@ . @) S § N <
ort Boiling / Conditiciing g&*\\’ Hops Draff
h @E@ 0 R O
& &© '%d\;f\rt "\@ "\@
she o
& K %@‘ S e O
@st & —— l ©@ @&
@@ . @ é\g Q @Beposition
& § e g@%’on §—> Brewer’s Yeast
& é;’\ & @QQ \IQ &
A \@ S & &@jng Beer
&& & Q@j &Q 5 Maturation / Filtration
& § é& O . ©Beer I:I : Samples or fractions to be analysed
D G g Y &
tessd
\ &
3
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Fg. 3: Flow Chart of the Processing of Spring Barley to Distillers grain.

Grain (RAC)
l :

Cleaning / Sieving S

@f@ N ¢ Centrifugation —— Thin distillers wash
RO R mﬁ
§\ g, €Y &
L @Q %@ < Distilfer’s grain, fresh
O@\@ @@) « &“T}r@k distillers wash*)
@@ O ©© N l
§ @@ N v
N Q@ o\@ Drying
L
@@ Distiller’s grain, dried

I:I : Samples or fractions to be analysed
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Fig. 4: Flow Chart of the Processing of Spring Barley to Pearl Barley.

Grain (RAC)
l -

Conditioning
| S FE NS
N SN

Hulling < . O gsl’earl\\ggjrley\@ﬁ

b O

~ @‘37?\ RS EEOS

l . ¢ @ @9 ¢ &
N >

> @

Peal;}%\\@arleyQ g}ﬁ é @:Q @&

S S & = S @

CA
é A \7: Sartfples or @tions to be analysed
N\

SRR
O

ST N
(N %, Q X . ©

R N < O A
Recovery rates were determing?pricé@o re&idue a@jysis i@%rder% validate the method and
concurrently with the sampl%nalys' G ordefo cheCk the accurac he residue analysis. Control
material was fortified wit @ufena@gt, FOES0 oxal>te hydgate, FOE5043 sulfonic acid and FOE5043
thioglycolate sulfoxide as g@ixtur /11153 he sample magrialssshosen served to represent all relevant
sample materials colleeted in this stutg. The\zg?ta de str. t@é%ceptable method performance during
sample analysis. ']@summagies ﬁécov an(k‘@rres ing relative standard deviations (RSD)
are provided in %ble 65@% N dues ere g@min@@n the control samples.

N %\ < @

Residues in@&ley in a@he p@ssed«%&ctio@e summarised in Table 6.5.3-10 and in more
detail in the Tier khsummary forms, N
In spite of the @gger@ rateQsed aﬁ@@fate a@gﬁicaﬁon during tillering in spring (BBCH 23/25) no
flufenacet resfdues detéttine the Law agricultural commodity in both trials. Nevertheless
grain was @oc in @der tb Vea@e possible concentration. Except for the by-products
destiller%grain ed) and peafUbarley‘sub off, residues were less than the LOQ also in processed

°

Findings N

fracti@ of bgrley. Ty, pr%essinactors were calculated only for these commodities using the
LOQ as re@e leveﬁor t@cf\
An overview on As"~\‘ cessi factm%is compiled in table 6.5.3-8 for both trials.

N @

Storage period for samples:

Barley grain was sfted at ambient temperature for 6-8 weeks until processing according to industrial
practice in order not to compromise the germination processes by freezing the raw agricultural
commodity. The storage period of deep-frozen laboratory samples intended for the analysis of
flufenacet ranged between 12 and 21 months (350 - 619 days). The storage period is covered by the
storage stability data.
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Table 6.5.3-8: Summary of processing factors for flufenacet, in barley processed fractions

Commodity Trial: 11-3400-01, Germany Trial: 11-3400-02, Belgium
Processing into beer
malt sprouts n.c. 9 n.c.
brewer's malt n.c. @ n.c.
brewer's grain n.c. LN n<. &
hops draff n.c. &) Onﬁ c. © 9
brewer's yeast n.c. SN n.c. 9
beer n.c. @ (‘07 n iﬁ\
Processing into distillers grain @o
Distillers grain. fresh n.c. O S ° %.c. S
Distillers grain dried >1.2*% ~0 O . N “@31.3*
Processing into pearl barley @ N O @// 2,
pearl barlev rub off >1.8%y @y @ >,2@)" N
pearl barley nee.> © 4
n.c. = not calculated because residues in the raw agricu 1 c@ﬁoditg afid the proeessed, ctlon @e <LOQ.
*In case residues in the processed fraction were >LOQ th L@@ f the@c wagused to culate@she transfer
factor. Q) @)
& Y v @
Table 6.5.3-9: Recovery data for Flufen& o @Q N @
The LOQ is marked in bold\> @) @ & LN @
Q %\ & @ 9
Study @N § ex Fortlfﬁ% \\9 @ovew (%)
Trial No. (@) o ati@n) S (@)
N o N
Plot No. i %, N 1@1 @
: o | % N
GLP Crop Portion a.s@abol@ n s, [ div@ Min | Max| Mean | RSD
Year ana(k%ed Q AN . D lrecov
11- Barley, t@er S tal re@.le 4 10.010 101; | 91 (113 |103 9.1
3400MAN | spring a) ( fenadet D @@ fw ;113
V- 74-
11-3400-01 @ & R |3 Q@).10 6@, 72; 74, 72 74 |73 1.6
and @ S @ S & Q 7|74
11-3400-02 S }% @ 3 | ovetall 72 [113 |90  [19.1
\@ Ssoreweg)s UTotalsedidue “P5 @010 |75:78; | 75 |105 |85 14.3
GLP: yes @ grai fl acet 79; 87,
2011 SO &Y | < 105
N 2 @} 4 10.10 70; 73; 70 (100 |80 16.9
S A q 78; 100
O ESA N RN
o W N & 9 |overall 70 [105 |83  [147
é Q] hopsdraff ll’&lresu@ 3 10.010 89;,109; | 89 | 117 [105 13.7
©© O fen@ 117
% @ o \ 3 10.10 81; 99; 81 |[101 |94 11.8
’ 101
AN I N
Ny K N 6 |overall 81 | 117 |99 13.1
% @do«/ers “Potal residue 4 10.010 86; 99; 86 | 113 |101 11.4
" St &3 flufenacet 106; 113
6 3 (0.10 75;79; 75 94 |83 12.1
] 94
7 | overall 75 (113 |93 15.0
beer Total residue 4 10.010 63; 66; 63 81 |70 114
flufenacet 68; 81
3 (0.10 64; 76; 64 77 |72 10.0
77
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Study Fortific Recovery (%)
Trial No. ation
Plot No. level
(mg/kg)
GLP Crop Portion | a.s./metabolite | n Individuall Min | Max| Mean | RSD
Year analysed recoveries 5
7 | overall 6% {81 |71 101
pearl | Totalresidue |4 [0.010 [85;91; | & 97N 91 ~>|5.4
barley © | flufenacet 92,97 § v\j@ © @@
3 o0 _ |8s; 86&@ 85, (089 |&H S
89 Q
7 |overalt | & 185 | 90[89. 5.0
grain, |Total residue |5 %gyo Qg’ 52 NOT g@ 17.2
stored | flufenacet 93:) D X
@§g @ 101 @@\ @© S
@ 0.10\ 85@ K 88 @ 2.9
3391 @
|9 @éran 4y o6 @\1?01 & |122

FL = Fortification level, RSD = Relative standar VlatIOfQ,OQ =Bacticaltimit ofquantifi n
Fortified with flufenacet, FOE5043 oxalate hydrate, FOES5043 SL@) iC acu\i,and F@B5043 thioglycolate
sulfoxide (1/1/1/1), determined as 4-fluoro-N ‘*fsoprop;@mhne 4 calc fated as ﬁufenac%
3 Recoveries for brewer’s malt are %repr entatlve r malg Sp out
b Recoveries for brewer’s grain ar€al3o re enta for d%er s grain fres@nd dried
9 Recoveries for pearl barley arcGfso rep@sentatm@ or pe@ arle -oﬁf
L

2 ©
NI Q
Table 6.5.3-10: Results (r)fgi&&cesm@ rlalé&nduét;%y Wltl@lufen@ WG 60 (containing 60%

~
flufenace bagxgy OB %
Study @} &V Ap\\pgﬁcatl(@j @} Residues
Trial No. ® & égg Q® @
Plot No. @ N
GLP Crop %try Q%FL kg/ kg/<]§ GS Portion DALT | Total residue
2
Year V@iety e (a@ @.s.) analysed (days) flufenacet*
N N @ @Q D (mg/kg)
11-3400MARY| Barkeg)~ Ge®any &0 [ 19w48 .16 25 | malt sprouts | 116 <0.01
spting 49371 "ol WG NS
- N ht
31;400 01 : fimba §ac a@ O brewer's | 116 <0.01
2011' ves o\@ @)@ foerdiﬁ?\r” § Q> malt
O & | EBuxope, © brewer's | 116  [<0.01
% ©© Noyt D > grain
%) (@ hops draff | 116 | <0.01
0 9 N AN
< V| @ |O
%, & brewers | 116  [<0.01
RN P
® yeast
§ N © beer | 116 | <0.01
N
© distillers | 116 |<0.01
grain, fresh
distillers 116 0.012
grain, dried
pearl barley | 116 0.018
rub off
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Study Application Residues
Trial No.
Plot No.
GLP Crop Country FL |No| kg/ha | kg/hL | GS Portion DALT | Total residue
Year Variety (a.s.) (a.s.) analysed (days) flufenacet™
5 (mg/kg)

pearl barlQv 116 N <0.01

SN
i

S@ed" 116
[ N TS e ¢
@ R 116 EO.
é} O @Q KK\ i& (Nl
Y > D S &

11-3400MAN |Barley, |Belgium | 60 |1]0.480 (@16 @@3 mt spro@~¥ 114¢,7 [ <0
spring 6210 WG N AN &

11-3400-02 | Quench | Saint- QO N brewers 7 %01
GLP: yes Amand NS v % '
y E Nl O @t S

2011 Nortk” Q | % )
ort o) D ewerlyy, | 11457 | <0.01

S .

& 2 L, graify

© &@ @Y hops daff ot <001
" 4

e 9
@© . @9 é )@rewer@@ 114 |<0.01
G N @) D) yedst,
°\% §y @% %@ @ ®b>r 114 <0.01
2 G
é\a © = oy | \%Sﬁllers 114 <0.01
@ g V@ & @ \Qﬂ%grain, fresh
$ &@ A © %) SN distillers | 114 0.013
<€ & Ko Q %) grain, dried
Q o | & 5
@ Q° Q% § S § pear!bbagey 114 0.021
& . @) o rub o
N < Q @ pearl barley | 114 <0.01
g Sl s b L
O © N i 114 |<0.01
N AN grain, .
O N N stored | 114 [<0.01
COE AN © 114 | <001
N A Y S 114 |<0.01
S P « ) 14 <001
§ S) D" IS 114 |<0.01
¢ of A
*Resi@s for t@fenacg@g{erm@ﬁgd as 4gro—N—isopropylaniline and calculated as flufenacet

N

Conclusion % é\OQ S

Two processin§rials were coridlicted in Europe on spring barley at exaggerated rates (2N) in order to
obtain processing f&Ctors for sample materials representative for production of alcoholic beverages
(malting, brewing,@iystillation) and production of pearl barley. The final consumable products as well
as a number of by-products were analysed for residues of flufenacet. In spite of using an exaggerated
application rate and application in spring no flufenacet residues could be determined in the RAC. No
residues were determined in the processed fractions either, except for the by-products dried distiller’s
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grain and pearl barley rub-off. The processing factor is considered to be indicative because the LOQ of
the RAC has been used for calculation of the processing factor.

Following harvest, barley grain was stored at ambient temperature for a short time frame until
processing according to industrial practice. However, it is not appropriate to store the grain deep-
frozen since this would adversely affect the germination of the grain. HandBing of the harvested

produce truly reflects commercial processes and is therefore considered adqu@e. It is concluded that

processing of barley when treated with flufenacet has no relevance for the @sum@sk as@smem’@
@

>R
’ Q %
CA 6.6 Residues in rotational crops %@ Q \\ @% y;\
Confined rotational crop studies with flufenacet were ¢ cte@%ng t‘lﬁé\”C—l lled substance,
the radiolabel being in the [fluorophenyl-UL-'*C]* gd in th;@gthiadia ole-2&5CT*! @sitio CThese
studies were already included in the submission dor An&g? I ir&@sion.&g&wever, labe@ in the
thiadiazole-5-position is still missing. This study<is ndw addedsto complete nat of residue
X0 %]
constituents originating from flufenacet in sug@eding epps. O @) @ @
Table 6.6-1 gives an overview on the metab stu&@s in tionalg%rops@b Q@
) %o
NG AN
Table 6.6- 16: Overview of all plant @abo&m studies wit{g@C-la@ed ﬂl@acet in succeeding
crops © ® © L S @
<y @) N <
Study type | Crop Application La%]\ N Repost @) N Submission
scenarjo < N “EU dossier, Presented in
> @@ é 0\9@ Q @DAnnex I, supplementary
2, @ O & Section 4, dossier
< & N & | Point 6 Section 4,
Q @ f§ % Point 6
Confined | Wheat, {39il , & | [Fluorophenyl-  ME I KCA 6.6.1/02 | -
rotational | Kale, & application ¢UL-"Cx, ) M.K
crop Turnip%©> 90Q g as/ha @ < &@ ( 9@b
S @O\% | MAD2369-01-1
Wheat, “ksoil & adiazotel2- - P.P., | KCA6.6.1/01 | -
A v application (] ,EJ.
&urni 90agas/ha & @ % (1995)
N & ey & | M-002368-01-1
Wheat, il Thiadiazdld-5- R, KCA 6.6.1/03
Ségiss @ applidation ] S M.
ﬁard, Q@) 9Q&g as/haé“ ® (2012)
urnigs O Ql s M-443538-01-1
)
@ @@ & o &F
AN N @ | O
% NN
S
d >

&

2 M E ﬂ M. K., (1994): Accumulation of [Phenyl-"*C]JFOE 5043 Residues in Confined

Rotational Crops; unpublished report 106768 of Miles Inc. Kansas, USA, now Bayer CropScience AG, Comp.
No. M-002369-01-1
Y. .. B . ). (1995): Accumulation of [Thiadiazole-2-*C]JFOE 5043 Residues in

Confined Rotational Crops; unpublished report 106639 of Bayer Cor. Kansas, USA, now Bayer CropScience
AG, Comp. No. M-002368-01-1
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Evaluation in the EU peer review process

Excerpt from Monograph:
The results of the confined rotational crop studies demonstrate that the metabolic pattern after
application of FOE 5043 (flufenacet) is similar in target crops and crops grown in rotation. No active
ingredient was found and all metabolites are derived by the same metabolic pdthway via glutathione
and homoglutathione, which is common to all plant species. Although sever&g@additioonal compounds
were only observed in rotational crops, they are considered as produc@@f fur@r me@olisn%)f
known metabolites. Most of them should be detectable with the total ue thod evelogiﬂ or
plant residue analysis and/or are considered of being of no re&wnce becausethey ao e)@led to
appear in significant amounts. @ \\ % N
After normal agricultural use of FOE 5043 no signzﬁcar@ésidye@are “be ex e@ed in@&ﬁ/ or root
crops grown in rotation with the target crops, even Stes ﬁ&h}ch ar@onsz@ably igher oz‘he
highest recommended field application in Europe. A@ording@ the @pove méntionestudi e only
exception would be wheat (which at the same tim@ als&o%argee&c op). H%weve@ compyrison with
the results from field trials in cereals and maige at re@men@d app@ation@s of& 0 ai/ha and
600 g a.i./ha (see Chapter 6.3 [of the All do@r] rev@ s thatlno restdues e dete@ Therefore, it
is concluded, that the high residue levels ‘in, the C@ﬁned tiomz{[j crop §tudy ae a consequence of
the experimental design and do not reﬂ%%norm@pmcﬁ@ rel t co&%ﬁions.nsequently, a field
rotational crop study is considered as@ beiece%%ary. N, Q
@ °\ § @ o
Evaluation in EFSA Reasoned Oginion oA existing MRLs @FSA&J@Hna&Z}u; 10(4):2689)
Excerpt from the EFSA Reasoncd Opitligh which ma g%i)eferen to t]@Monograph
In the DAR it was concludedthat dfter usé\of flufénacet Qac@rdilg &5 the GAPs (...), no significant
residues are expected in fafy or@ot cr@ grovu in rota?on m@gg the primary crops. According to
the confined rotational§ @bolism%udies@re or@@)exce n to this would be wheat. However

an assessment of thé@sults from f@éd tria@in ce@s a aize (...) shows that no residues are
detected in any tri(@exc@% gr@% matgidnl sangpled wi 40 days of application and therefore it
was concluded @ the Q h e hi resic@ levels seen in wheat were a consequence of the
experimentc@iigd do %t reﬂeé?orm%practiw@%onsidering, also, that the application rate of
Slufenacet within t. U raiges ber@en Q. 1%30.6 k&%a.s./ha it can be concluded that flufenacet residue
levels in rotatiorQ?“commgdities e not& @ecte exceed 0.01 mg/kg, provided flufenacet is applied
in compliance With the#3APs rted@y Appendix A.

: &
. & & O —_ .
Since the highest ggpportedapplicafion rates evaluated for Annex I inclusion and particularly the
critical GAP for @reals@id not chiange thg conclusions drawn in the Monograph and in the EFSA

reaso o@n are$tll co@dered@lid.
% N 6\9@ RN
" &
3
o8
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CA 6.6.1 Metabolism in rotational crops

Additional confined rotational crop study with [thiadiazole-5-'*C]flufenacet

9
Report KCA 6.6.1/03, | HNEEENC . 2012 \(443538-01

Title: Metabolism of [thiadiazole-5-'*C]Flufenacet in Conﬁ@l Rotagip \131 C@)s 9
Document No: M-443538-01-1 @® Q %@
Report No: EnSa-12-0535 dated 2012-11-29 > S o <7
Guidelines: OECD guideline 502: Metabolism 1ns&otatlo§ Crop&\adopt@@&] ang}y—2007

US EPA OCSPP Residue Chemlst@ﬁé{ulde"h@e OP&S 860%850 9 °
GLP Yes; Deviations: none & F@’ & m@ @© @Q

S Yy oo
Executive Summary ©\ %\ & @ @
& & P 5

Following confined rotational crop stud@ w1thQ[tr1ﬂ<@rophenyl @] an@ [thiadiazole-2-
MC]flufenacet a respective study was ¢ ﬁgucte@th fl nacet@adlola d i QJ e C-5 position of
the thiadiazole ring to complete the %ure @f all p&entlab& etab@ pat in rotated crops.
Therefore, [thiadiazole- 5-14C]ﬂufen@ was @pplied @ bare 11 at aduse ra@"f approximately 900 g
as/ha and wheat (cereal crop), turnip (roo@op) and Swis€chard @afy ctop) were sown 30 days (1
rotation), 142 days (2" rotatien) an 7 d&ys (Srd@ota‘uo@ aftegpphcatlon The crops were
cultivated and harvested accerding trlcu@l pra\ e. ) S
© ~ =

The total radioactive reﬁs (T@ 1nci@sed 11®heat f@om thé-L* o the 2™ rotation and followed by
a decrease at the 3rd ion &aerea&TRR @tlnu&ll@ ec @ed in turnip and Swiss chard from the
15t to the 3™ rotati “.- Extraction ¢&harv, w1t cetonltrlle/water (8/2, v/v) was almost
complete amou ng to nfore t "@v % dlo-Hiﬁ’JC and radio-TLC of the extracts revealed
that more t % O% \;Q?TRR O 51s of radllab @d trifluoroacetate (TFA, M45) in all crops
accompam%% r@ am@lts 0 one 051de (M25) and trifluoroethane sulfonic acid
(M44). é\a @@ &@\ &

Soil core sm{@es Waken%orﬁore &reh sowing. The residues in soil consisted mainly of the

parent substince @ TF@ FOE adon&@@) was found at a minor extent. All residues in soil

decreased\with titne. @ © @
AN
These res ?&ndica@d an@g?tial c@@vage of the thiadiazole ring from the parent substance in soil.
Lower poﬂion@the @i{—off thradiazole ring were taken up by rotated crops and conjugated as
glycoside. Thehain tabolic@thway proceeded via complete degradation of the thiadiazole ring in
soil to form TFA (M#5). On a short-term period, a low amount of trifluoroethane sulfonic acid (M44)
was also formed 1n6@7011 The major portion of TFA and a small amount of the sulfonic acid obviously
were taken up by the rotated crops since their concentration in the crops was higher than in the soil.
The proposed metabolic pathway of [thiadiazole-5-'*C] in rotated crops is shown in Figure 6.6.1- 1.



Page 187 of 222

2017-07-07

Section 6: Residues in or on treated products, food and feed
Flufenacet

Material and methods

Test Material
Structural formula )
H,C._ _CH, %@
N o
NP $ @ & o
\n/\o s~ CF, S =, @
O & A
60 & *Qd,enoteéﬁhe %@el
@ ... &
Chemical name N-(4-Fluoro-phenyl)-N-iso yl 2- @-trlﬂdégometh@ 1, 3Z%$hlad1azol-
2-yloxy)-acetamide (IUP %\ @, @
LS @
Acetamide, N-(4-Flu S?heg 1§ZJ,N a hyl &1) 2- @
[[3- (mﬂuoromethyl)@3 44@ dlazo\L- > % (9C®CAS
Common name Flufenacet s 2o A
CAS RN 142459-58-3 SO @\“f @ & © @
Empirical formula C14H3F4N30,8D R o v
Company code FOE 5043 & A o O owu @
Molar mass (non-labelled) | 363.34 g/mol S Y D &2
Label [thiadia%ole-5- ¢ Flufenacet &  ° @
Specific radioactivity 1.9 MB¢/mg°(used in'the stud§the opiginal testsubstance had a specific
radi@pctivigy of 3. 81NBq/mg or 108.04 u@l{r\ng)
Radiochemical purity >99% by TELC anﬁd—IPLC @adio-detectiop).
Chemical purity Q99% ]@%\%IPLQ%KW d@(cectlon@f.ﬂlo nf) "~
'~ N
Test Plants § & @ \%
(&) ((\\@ @%
1 Species (small gz;@) Sprmg@lea‘[ NS O
Variety & Thaseyy 9 Q N

Harvested corpn@htles\\/ F@%a (BRECH 29@@ BCH 75-83),
N X Grain ay}@trav& (BBC -92, maturity)

Q. .. O N

2" Species (root &xops) Turpip =N o

Variety N &Y  Rendo & Q
Harvested cofimoditjé®) Roots afleaves(BBCH 45-49, maturity)
S & S 9

3" Species (leafy ops) O Swissehard >

Variety=) ~ @, | Lukullus @y

Harvegted cq@ﬁhodlt@ ~Fop plaap(BBCH 45, intermediate and BBCH 49, maturity)

% S

Preparation of th&spray @xture a% application

The original %ola lled testOsubstance was diluted with non-labelled flufenacet resulting in a
specific radioactivitfQet 1.9 MBg/mg. Addition of a blank formulation yielded a SC 500 formulation
with a concentration of the active substance of 42.4% (w/w). Addition of water finally resulted in the
spray mixture of a volume of 104.5 mL.

A plant container (surface area 1 m?) was filled with a sandy loam soil (67% sand, 18% silt, 15% clay,
1.2% organic carbon, pH 6.9 (CaCly)). During the first rotation, the plant container was placed in an
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open vegetation hall with natural temperatures and sunlight conditions, but protected from rain by a
glass roof. The glass roof was opened during the sunshine periods and automatically closed during
rainfall. During the second and third rotation, the container was moved into a greenhouse.

The spray solution was applied to the bare soil surface of the prepared plémt container using a
computer controlled track sprayer fitted with a flat jet nozzle. The actual apr@ition rate amounted to
903 g as/ha; it was higher by 7.5% than the maximum annual applicati@rate @40 g@%/ha. Ehe
homogeneity of spray was proven by ten round filter papers (1.5 cm digfieter) tandom place&to
the surface before application. The stability the test substancg.in the spray ntixture emonstrated
by radio-HPLC before and after application. After spraying tBe soil@naineg\ndis&\g ed m{i\?sowing
for the first rotation (30 days). The soil was watered to m@ainoa\t@]uatgé%ﬂ m%@re. é;’

<

@ o L A

| - A A <
Sowing and cultivation of rotated crops O ¢ @ @ © @
The rotated crops were sown at three intervals afte@ppli&aﬁon (p@% back fﬁtewa@ PBI):@
First rotation: PBI= 30 days v § é\g ©& @Q &@
Second rotation: PBI=142 days O Q @ A S @@
Third rotation: PBI=317 days °, & @Q 2, @

o @ & O
Shortly before each sowing the uppercSoil lay& (10 x @d@tlﬁ@l ixed. Soil
ortly before each sowing the uppe a . was @@se A inteqgjvely mixed. Soil cores

to a depth of 15 cm were sampled® investigate sad itionally théde grabda@&)n of flufenacet in soil.
Wheat was sown in 5 rows over @z5 m?. @mip was sown in 1 row over&}S m?® and Swiss chard in 2
rows also over 0.25 m?. The cr%s W@I‘OW %0 m%@y. A har@t of the previous set of crops
the crops for next rotation v@e SOW e N L9 N
& S N
S & S
Fertilizing, watering andplant tectior%easu@s we @erfo@d according to agricultural practice.
During the outdoor s@on (first rota@n, Ap@w Se ber @1) the mean temperatures amounted to
16 — 22°C and the@lean @ﬁshine%erio@o 83 &231 s/month. During the greenhouse season

(second and t@ir@@rotati@@Sep@er 2035 J@Ol the mean temperatures were 17 — 22°C. The

crops were @cialgﬁra@&ted wit@@greel@use lagps at 35 kLux during the day period (6.00 —
BRI S

20.00 h). >
N

& 2o @ (NN
Harvesting andﬁsﬂroce&m{% of {&?ted cﬂ%s ©
Wheat samgies we kenat fora@age @CH 29, end of tillering), at hay stage (BBCH 75 — 83,
grain co%tin milkY- earl§doughfnd stfaw and grain at maturity (BBCH 89 — 92, grain hard to very
hard). fmmature top wiwat plants were/Gut above the soil surface (roots remained in the soil), cut in

% & . o . .

small 1ecd ho@gemz@b n h@d nitrogen with aid of a high speed stirrer (Polytron). Mature
plants wef&man%}tly se@ed igﬁrain and straw (empty ears and chaff were added to the straw)

before homo ion @ liq%}(jl nitrogen. The homogenized samples were stored in freezers an
approximatelySOC %‘[il analysis.

&
Turnips were completely sampled in the interval shortly before maturity (BBCH 45, 50% of expected
root diameter reached) and full maturity (BBCH 49, expansion complete) and separated into roots and
leaves. Roots and leaves were cut into slices and pieces, homogenized in liquid nitrogen and stored at
approximately -18°C until analysis.
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The green parts of Swiss chard were harvested as intermediated commodity (BBCH 45, 50% of leaf
mass reached) and at maturity (BBCH 49, typical leaf mass reached). The roots remained in the soil.
The sampled foliage was cut into pieces, homogenized in liquid nitrogen and stored at approximately -
18°C.

@@

o % ¢
Radioassaying (measurement of the radioactivity) was conducted by l@id sc@ﬂlati(@&coun@g
(LSC). The counting was repeated three times. Quenching was automafivally p nsated uséj\ﬂ an
DSO

al e
r it an alkaline
d

Radioassaying, extraction and analysis of the plant samples

external standard. Solid samples were firstly combusted and the- formed CO";@

scintillation liquid. The limit of quantification (LOQ) was séZfo twi@, the b@%grou&g radio%y?fvity for
radioassaying of solid samples. Given the aliquot amoun@ com@tio and th s@ciﬁc@dioacﬁyity
used in this study the LOQ for radioassaying was O.OO%Qg paﬁég\tequi@’ents/ 0.00§1g,y eq@kg).

O ¥ e @ o

Homogenized plant samples were extracted with@eton{ﬁﬂe/wa 6%8/2, \%, 3x@sing gh speed
stirrer (Polytron) followed by one extraction \&i‘gh pur @etcgﬂe. T]@%adio@vity &g?%tents of the
extracts and the remaining solids were num Iy s@lmari to y¥eld thestotal ra tive residues

(TRR) of the original sample. The exttacts were combyred, eoncentrd@gd and analyzed for the
metabolite profile by radio-HPLC and r%ﬁ%-TLC@" LC { dm@@)r p{é\\ﬁHPI@actions).
SIS & &

Radio-HPLC was conducted on a RP18 co@@nn (2@% X 4.60nm, poarﬁéle size) operated with a
gradient mixture of Water/formjc@id (9@12 V/V)O%d acetc@ﬂitrilormic&g§d (99/1, v/v) at 40°C. The
HPLC system was equipped with a U@etec (254\:&%) and adio@gnitor with a glass scintillator
(cell size 370 pL). Column ve — 104%) W‘é&proy?el@y cgm@rison of the eluted and injected
radioactivity. The LOQ HP dete@natio&was de%ved ﬁ%m the background noise and the
smallest radio-peak of thgresp & sample. H C—L for @mles of the first and second rotation

were in the range of@% —0.05 mg$qu/kg O >
S ghauke &Q &

B S onad
One—dimensiopa@radior{@c wnd d onsilic gel TLC plates (20 x 20 cm, layer thickness
0.25 mm). @opm§ of % spotte@]atewas performed with a solvent mixture consisted of ethyl
acetate/2-pro angl?@ater/a@tlc aci@(&[}Z@’ 1/1, Wv/v/v) after chamber saturation. The radioactive
spots on developg}platex\gwere V@lalizeéﬁ}nd quantified using a Bio-Imaging Analyzer. Non-labelled
FOE—5043—5u@aic ac@&l@\—g 1flu hane sulfonic acid) used as reference standard was stained
with aqueO.l%Q@inac%ptol y > apdywisualized by extinction of the fluorescence dye of the
plate unde 1@: O ©© «:7;\
<

The ray in@ isol@% pol@\ﬂPLC fraction of the wheat forage sample of the first rotation
was identifted by C—MS\Z%@“C—U(Z oroacetate and was later used as radiolabelled reference standard

@\y ofdhe ogr samples. LC-MS was conducted on a combination of RP18-HPLC
and an Orbitrap mass-8pectrometer using electro-spray for ionization. Non-labelled FOE 5043-sulfonic
acid and F OE—th<i§0ne (5-trifluoromethyl-1,2,4-thiadiazol-2(3H)-one) were used as additional
reference standards for co-chromatography.

in co-chromat
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Extraction of soil samples

The soil core samples (0 — 15 cm layer) of each sampling interval (shortly before sowing of rotated
crops) were mixed, homogenized and extracted with acetonitrile/water (1/1, v/v, 3x) using a high-
speed stirrer. The combined extracts were concentrated and analyzed by radio-HPLC and radio-TLC
together with the parent substance and the mentioned reference standards for co@@romatography.

R

Findings S o © o
O @
SR . RN % S
Total radioactive residues in rotated crops and soil o @
Total radioactive residues (TRR) in the agricultural commo@ities hqg otat rop &Qemes are
presented in Table 6.6.1- 1. They increased in wheat fro@the ﬁl@ to sefond tg@fm f@mng by a
decrease at the third rotation. In contrast, TRR contin o‘ély de@;eased {@&turni S ch rom
the first to the third rotation (except Swiss chard of &@rmed grox@n stai@ @
For comparison, TRR in soil samples taken sb\grtly b &sow1 stea decr&@?ed from the

first to the last rotation: TRR in soil: 1% rota@l 0. 6@ mg kg, PSS rota%%n 0. 2;@@ equ/kg; 3"

rotation: 0.104 mg equ/kg. N

& @ &9 @
& @ 9

Extractability and identification of th@&ractﬁ@remdges in rofdted cxo@ @Q

The extraction of rotated crops with acet%}{rlle/m@%r (4@ V/V?\d put@acetonitrile was almost

complete accounting to 93.1 - 1@§% of@RR In%rn the non- @g ractable residues (“post extraction

solids”, PES) ranged from 0 to Oﬁxim@6 9"/@5 TR%O{@Iheat grain O@Be 3 rotation).

X N @2 N
Reversed-phase radio-H pro@s of@ extracts were perf@%:gled immediately after extraction.
Radiolabelled trifluoroaggtate 1\@5 1so!~ed fro@ whea{ Torag %f the first rotation and identified by
HPLC-MS), radiola@ed FOE- th1 ne- g side 25, ated in wheat metabolism study of
[thiadiazole-5-1*C] @fena@@@ and %n la@ed Fg,-trlﬂ@ethane sulfonic acid served as reference

standards for co&hro rapl#
\ m’& Q?

The predom%ant p@%n of& radl@ctlvg r@’ldues%;ﬁacted from all crops proved to be very polar as
it was eluted in &e%ersed\phase H}’LC a@a radjspeak close to the dead volume. This peak showed
sometimes a @wﬁulde nd seel] resent more than one metabolite. Therefore, the respective
fraction wasseollec nd ddition anal@d by radio-TLC on a straight phase silica gel plate. The
mentloned radlola@ led r@renc&@and%gs were used for co-chromatography.

@’

It tur§ v@at n@y thmpl@ portion of polar radioactive residues (83.6 - 99.9% of TRR)
consisted &£*C-tr: ﬂuoro@te (@5) FOE-thiadone-glycoside (M25) and FOE 5043-trifluoroethane
sulfonic acid (M4 wer@letec d at minor amounts (< 10% of TRR). The rate of identification of the
radioactive resid all rotated crops was very high accounting for > 92.5% of TRR. The
composition of t% radioactive residues in crops rotated after application of [thiadiazole-5-
C]flufenacet to bare soil at a rate of approximately 900 g as/ha is presented in Table 6.6.1- 2 (first
rotation), Table 6.6.1- 3 (second rotation) and Table 6.6.1- 4 (third rotation). Metabolic pathway of
[thiadiazole-5-'*C]flufenacet in rotated crops is shown in Figure 6.6.1- 1.
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Storage stability of the radioactive residues of flufenacet on rotated crops
All crop samples were stored at temperature < -18 °C immediately after sampling until extraction and

analysis.

The samples of the first rotation were extracted within 12 days after sampling
the second rotation within 8 days and those of the third rotation within one n@@f
earliest metabolite profiles (used for quantitation of metabolites) wer@btai@by r@io—HP@l
analysis within 4 days after extraction. S N @
S T

N S w0
Approximately one year after sampling, repeated extraé@on a@b prof@g ofwmetabelites were

@ maximum, those of
h after sampling. The

performed from wheat straw, wheat grain and Swiss c@’d (at {Raturity)oof t e@rs‘[ r@‘tion using
identical analytical conditions. There were no differe betw%g} the @tabo@prof@ of th&nitial
and repeated analysis. Therefore, it is concluded that the @@ijdue%@f fluféhdcet ifthe @ples of

rotated crops were stable for at least one year. Q \\ N S @ @
A I

Extraction and identification of extracted resjdues in so @ LN @

Soil core samples taken shortly before s"engljr)lg ({rotate@@%ops@ays 3@y 142 and 317 days after

application of the radiolabelled substa%%) wel@anzﬂ{ foe ca@%ositi(@ of residues. These

analyzes revealed a continuous decr& of § par%t subgﬁce froﬁ@OAS@% 0.043 mg/kg and a
u S

similar decrease of the major metabélite triffuoroacgtate % ) f 0.1685mg equ/kg to 0.034 mg
equ/kg. The minor metabolite F(@-thia@e (M9)*was only detected in%@% first soil sample (30 days

after application) amounting to 5% @‘ RR espg\\lo%ging to@ow @ equ/kg. The non-extractable

residues increased from 23, to i@% of \TRR. The com{@iﬁon\ @residues in soil is presented in
Table 6.6.1- 5. @ &
EFLEs g0
e s 88

Conclusion N
O Q
OIS ¢ & LY &

S - . IO A |

Following appli€gtion Qf thlale— < ]ﬂu@aoet to soil at a use rate of approximately 900 g
as/ha wheat @eal ), tl@l%lip (ro@@rop and SWS‘@, chard (leafy crop) were sown and rotated 30
days (1% roéion)}, days@pn rot@on)oal@ 317 days (3" rotation). Extraction of rotated crops with
acetonitrile/wate&%B/Z, wly) was @most cGmpletelamounting to more than 93% of TRR. Radio-HPLC
and radio—TL@of th@@xtra@t\sg reve %1 that more than 80% of TRR consisted of radiolabelled
trifluoroaceiate (TE 43) in all cZQps acc@panied with minor amounts of FOE-thiadone-glycoside
(M25) a§ trlﬂu%)@thane@lfon@md ég%.

= .
TheseXresu dica@ an i@’al cl@ayage of the thiadiazole ring from the parent substance in soil.

Low amotits of ¢he sp it oF th&%}iazole ring were taken up by rotated crops and conjugated as
glycoside. Thg ~ m olig@pathway proceeded via complete degradation of this ring in soil to
form TFA (M453). Oc%a short-term period, low amounts of trifluoroethane sulfonic acid (M44) were
also found in soil.@e major portion of TFA (M45) and a small amount of the sulfonic acid (M44)
obviously was taken up by the rotated crops since their concentration in the crops were higher than in
the soil.

The proposed metabolic pathway of [thiadiazole-5-'*C] in rotated crops is shown in Figure 6.6.1- 1.
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Table 6.6.1- 1: Total radioactive residues (TRR) in rotated crops following application of
[thiadiazole-5-1*C]flufenacet at a use rate of 900 g as/ha to bare soil

TRR in rotated crops 1strotation 2"d rotation @ 3" rotation
PBI (days) 30 142 . 317
Crop commodity [mg equ/kg](@ 9 N of)
wheat forage 1.543 2318, @ | @ 14y &
wheat hay 3.755 08.225 @740,
wheat straw 4.376 n, 9335 .|  @4.036,
wheat grain 3.024 O 673 o> | O 1.8 s
D @ —_ 9 F\J@) @%
turnip leaves 6792 & | - 7 353 < 09937
turnip roots 0601 % [N 0197 o N7 0.087
Q[(z\\ﬁ Q VQ $ @ @ &
Swiss chard (intermediate) 6.6y X o 1.951 & @Te4
. . 7
Swiss chard (at maturity) 3386 | 27 2850 O @ 1.973
S & @ N 9
Q S v L9 S
N ISR
Table 6.6.1- 2: Composition of raﬁz@tlve rmldues @crop @the\g‘%rotatlon after application
of [thiadiazole nacet at a use;rate @0 /ha to bare soil
[ S-MC % ser gas
Wheat, 15t rotation IS @yrage Hay9 &7 straw Grain
@ "/[ﬁ?R g/kg” § %TRR g/kg\["%TRR | mg/kg | %TRR | mg/kg
TFA (trifluoroacetic amd@ &@g 469 Q 90%@ 3.4@4 926 | 4054 | 959 | 2.899
FOE 5043- 3.3 O.% Q@79 0.5 | 0.021 n.d. n.d.
trifluoroethane sulfogie’acid @ & Q
FOE-thiadone-glycoside @@ 19 S 3.8 «Jy0.142 45 | 0.198 n.d. n.d.
Total identified 2 °~, [<99.7 \1.538 4 966 | 3.625 | 97.7 | 4274 | 95.9 | 2.899
unknown /O § nd.2O[ nd 94 | 0.016 0.6 | 0.027 | n.d. n.d.
Total characterizegd™ O] nd? | .n¥4 | 0.4 [ 0016 | 06 | 0027 | nd. | nd.
Procedural loss &, W\g @- © - A - --- 0.2 | 0.008 3.5 | 0.106
Total extract @9.7 1.53 97.0 3.641 98.5 | 4.309 99.4 3.006
Non-extractdble ( Pgsg@* 0 0 3.0 | 0.113 15 | 0.067 | 0.6 | 0.018
Accountab\ﬁiy @) @ 1000 | “4,543 100.0 | 3.755 | 100.0 | 4.376 | 100.0 | 3.024
SR ¥ @
@ e & o
& ¢ . O
<
% S %
Q)

S
&
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Turnip and Swiss chard Turnip leaves Turnip roots Swiss chard Swiss chard
1st rotation mature mature intermediate mature
%TRR | mg/kg? | %TRR | mg/kg | %TRR | mg/kg | %TRR | mg/kg
TFA (trifluoroacetic acid) 94.7 6.432 83.6 0.503 92.0 | 5.625 93.4 3.162
FOE 5043- 2.2 0.146 n.d. n.d. 3.2 0@93 2.2 0.076
trifluoroethane sulfonic acid @
FOE-thiadone-glycoside 24 0.163 8.9 0.054 0.8 %054\ ° 1.6¢ | 0.053
Total identified 99.3 | 6741 | 925 | 0.556 | 959)] 5870 | 9752 | 3.991
unknown 05 | 0.031 52 | 0031 | @5 |o@i7 | 25 [%0.083
Total characterized* 0.5 | 0.031 52 | @931 | $3.5 J0:217 4 2.5+ ]°0.083
Procedural loss - - - ]9 025 0018y . -
Total extractable 99.7 | 6.772 | 97.8CJ 0.588"| 99.7" | 6:096 | 98.7 | 3374
Non-extractable (PES) ** 0.3 0.019 2. 0833 073 021 @.3 9.011
Accountability 100.0 | 6.792 | 190.0 | ©601 [@00.0 {26.117< 100,64 3.386
*  unidentified compounds are character@i by, their exot\%tlon and chro@atogra@c
behaviour. @ & N
** PES = post extraction solids @&ﬁ N @Q K© © @&
*** n.d. = not detected @ Q Q @ g
*  mg/kg means mg parent equw@%nts/% f@ é% %@ @
@ N 9
SRS S

Table 6.6.1- 3: Composition of thlogc®e regsig

application of [t(%adlazukg\s

es1

n@ps @w 2““@%{

“Clflufenacef at a&@ rate’of 900 g as/ha to bare soil

ation after

Wheat, 2" rotation S Forage & CHay Q| . Straw Grain
%TRR"| malky” | %TRR | @g/kg |TRR | mg/kg | %TRR | mgikg
TFA (trifluoroacetic acid) > | $9.3 99.7 . 1980986 | 9205 | 994 |7.624
FOE-thiadone-glycoside @ @.6 @4 Qnd*@nd, | 05 0.051 | n.d. n.d.
Total identified ¢y S 9992316 | 99%7 Q@B 99.2 |9.256 | 994 |[7.624
Procedural loss 3 @ S LR - - - | 03 0.020
Total extractabl .9 2316 997 <)8.198 | 99.2 [9.256 |99.6 |7.643
Non-extractable (PES) *~. |V 0.109:002 Y 0.3, |0.028 | 08 |0.078 | 04 |0.029
Accountabilty” 1000 2.318, | 10000 |8.225 |100.0 |9.335 |100.0 |7.673
) © S LU
Turnip and Swisﬁchar@a &rni&l\éﬁv%@ Turnip roots Swiss chard Swiss chard
2nd rotation. @ @ v fdiure mature intermediate mature
%T@ m@kg* | %TRR | mg/kg | %TRR | mg/kg | %TRR | mg/kg
TFA (trifl oroace@md Q 9 3534 | 970 | 0191 100.0|1.951 | 99.8 |2946
FOE-thj ne-glycoside®y n.d.** qorn.d. 2.6 0.005 n.d. n.d. n.d. | n.d.
Total identified <2 o) 9903534 | 99.5 | 0.196| 100.0]1.951 | 99.8 | 2.946
Proceduraltgss R\ - - - - - - -
Total extractable>) O 99.9 [3.534 | 99.5 | 0.196 | 100.0 | 1.951 | 99.8 | 2.946
Non-extractable(PES)< 0.1 | 0.003 05 | 0.001| <0.1 | 0001 | 02 | 0.005
Accountability 100.0 | 3.536 | 100.0 | 0.197 | 100.0 | 1.951 | 100.0 | 2.950

* PES = p&5t extraction solids
** n.d. = not detected
# mg/kg means mg parent equivalents/kg
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Table 6.6.1- 4: Composition of the radioactive residues in crops of the 3" rotation after
application of [thiadiazole-5-'*C]flufenacet at a use rate of 900 g as/ha to bare soil

Wheat, 3" rotation Forage Hay Straw Grain
%TRR | mg/kg? | %TRR | mg/kg | %TRR | mg/kg | %TRR | mg/kg
TFA (trifluoroacetic acid) 99.9 | 1.440 99.7 3.729 | 99.2 4004 | 93.1 1.277
FOE-thiadone-glycoside n.d.** n.d. n.d. n.d. n.d. d. n.d. n.d.
Total identified 99.9 | 1.440 99.7 3.729 | 99.2 & 4.004° 93.;}$ 1.277
Procedural loss - - - - NG - @
Total extractable 99.9 [ 1.440 |99.7 729 %é@ .4.604 9311 [ir277
Non-extractable (PES) * 0.1 | 0.001 0.3 911 8 Y0031 D'6.9 % 0.094
Accountability 100.0 | 1.441 100.0 4.,3.7403°10049 7 4.03% | 100.0 | 1.371
P S S
Turnip and Swiss chard, Turnip leaves '(%mip roots Swissﬁ@rd A;Q)Swiﬁkichard
3" rotation mature &, mature ~interediate. ture
%TRR | mgkg* [%TRRY ma/ky | %TRR %IRR | malkg
TFA (trifluoroacetic acid) 99.9 | 0.992% 9978 0086 | 9O¥ 4769 7 1.967
FOE-thiadone-glycoside n.d.** n.@ Q o n.d. N n.d.?b n.d@ n.d. | nd.
Total identified 99.9 [ 0992 Ko99.8 Y0.086°) 99.7 Y 4.769 [ 99.7 [1.967
Procedural loss - BN - T - @ | o3 063 | 03 [0.005
Total extractable 99.@%.9§© 99.8 | 0086 o\ﬁio.o @782 | 100.0] 1.972
Non-extractable (PES) * 64 | 0:00T |02 |Q0.00 30 <q.1$0.002 <0.1| 0.001
Accountability 90.0 [ 0,993 [100.0 [0.087 | 100,0|4.784 | 100.0] 1.973
* PES = post extractio%soli ©§ %@ R »
** n.d. = not detected, ® N 9 L
* mg/kg means arent&quiva@ts kg S N\
Q & <
SRR A S,
A
& I &
Table 6.6.1- 5: Co@positﬁ”@n“of t @adio %e r 'Ques ifisoil after application of [thiadiazole-5-
(%C]ﬂufe@acetﬁ use rate of 900’s a%ha
Soi 0= 15cm) o A sDay 30 Day 142 Day 317
Days ‘afterépplicatiéa Ol . 0 30 142 317
TRR (mg equ/kg), @ | O o838 0.232 0.104
LY @« > @%TRR [ 'mgkg* | %TRR | mgkg | %TRR | mg/kg
Flufenacet © § A@@ 0.267 29.0 | 0.069 8.6 0.009
TFA(trifl aceticgcid) © 5.4 | 0.162 246 |0.059 32.5 |0.034
%E-thi@one e © @%5’ 4.7 1 0.030 nd. |n.d nd. | nd
Y °Total@dentifiéd SN A}y 72.0 | 0.459 53.7 |0.128 411 | 0.043
Procedural I0ds <& ° 7| 4.1 | 0.026 3.8 0009 | nd. |[nd.
Total e tab 76.1 | 0.486 57.5 |0.137 411 | 0.043
Non-e CtablegES)@’ 239 | 0.152 425 |0.102 58.9 | 0.061
Accountab@ 100.0 | 0.638 100.0 | 0.239 | 100.0 | 0.104

* (PES = post extraction solids
** n.d. = not detected

#

mg/kg means mg parent equivalents/kg
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Figure 6.6.1- 1: Metabolic pathway of [thiadiazole-5-*C]flufenacet in rotated crops after
application to bare soil at a use rate of approximately 900 g as/ha

H,C CH

@
@@Q @ @ S
l & N O
N NI
HN—N ©N‘N\ N N <) o
AN = A v S & s
0 s CF, @o B, @ @ @
@ N D 5 S @
FOE-thiadone (so{ﬁmetabg@\ é}g\ é § &@
AN N S)

*

HOOC—CF,

trifluoro acetic acid y\ﬁ OE- th%ac\ione QT?GOSIdg @ o triftuoroethane sulfonic acid

(main metabolite) act gasjtion of egco&de%ot %\ (minor metabolite)
@ et d; mi meta@llte N
@ SN

@
Q @ & o *  position of 4C-label
©§%@§§ p
@‘J) °\ @ Q @

ummary@ he@ls oéhe mr mé@bohtﬁ'lﬂuoroacetate (TFA) in primary and
rotated crops f{rﬂowmg appll@)tlon @[thlaglazole-s-“C]ﬂufenacet

% @ @
TFA (M45§§? fre @ntly been fﬁs theéGhain metabolite in primary and rotated crops following
application écet olab d inthe [thiadiazole-5- 4C]-position that enables the detection of
TFA v dloasgaiymg FA is a@lresw@by a separate dietary risk assessment in document N4 and in
a pos §§ (F \ acet ~Toxicolpgical profile and exposure assessment of the plant metabolites,
M-476535:01- )_usmg a <§Qmpo specific toxicological endpoint. In the corresponding toxicity
studies TFA-N the vant compound which has been dosed. Therefore, the respective residue
levels of TFA Yom the differef®] plant metabolism studies described above are compiled in the Table
6.6.1-6. In this tab FFA residues are still given as parent equivalents. Transformation of these TFA
residues to the sod m salt TFA-Na via the molar ratio of TFA-Na (136.01 g/mol)/flufenacet (363.34

g/mol) = 0.3743 results in Table 6.6.1-7.
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Table 6.6.1-6: Summary of TFA residues in primary and rotated crops resulting from of
[thiadiazole-5-*C]flufenacet (given in flufenacet equivalents)

Crop Appl. Actual | Commodity TFA Residue
Type Appl.
o l::;ﬁa] [mg qufenic%uivaloentsQI:g]
Primary Crops v @ o £
Potato Pre- 630 | Tuber @ 0801 S
emerg. Foliage O AN 3@%50 é %,
Wheat Post- 270 | Grain " ©® g’g@.egs @%} N
emerg. Straw @@ N 1.8 &) o
Hay & Yy & &
Forage &© O @ &@- © @
) ° O D
Rotated Crops & DPBI 30 days* (PBI 142days |-\ PBI 317 days
Wheat Pre-plant. 903 Gra Graift) R @\399 @24 W@ 1.277
staw | g 24054 %2050, 4.004
Y e 3@@4 Q\ 8. 3.729
AForage” & 469 202 1.440
Turnip Pre-plant.| 903 | Reot - €50.5030" | °~0.192 0.086
2| Laves, . 6. " 3534 0.992
Swiss chard | Pre-plant. @\9903 é)Lea@ mat.*\ %1 62 > 2946 1.967
< Leaves, int" | 5625 1.951 4.769

#PBI: plant back 1nterv®@ 1nter@l§betvx@%ﬁ app@ﬁ‘uon Gha.s. to\sjﬁ and sowing of rotated crop
N

* mat.: mature

int.: 1ntermedlat§owth©st
@)

9
S

age ( @mi@l lea& ss)
§ @

<
o

>

@
@b
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Table 6.6.1-7: Summary of TFA residues in primary and rotated crops resulting from of
[thiadiazole-5-*C]flufenacet (given in equivalents of TFA-Na)

Crop Appl. Actual | Commodity TFA Residue
Type Appl.
[g'::jﬁa] [mg@T&@Na/kgo] .
Primary Crops N) @ o £
Potato Pre- 630 | Tuber @ 0308 S &
emerg. Foliage O AN 1\@%44 é %Q
Wheat Post- 270 | Grain " ©® "8.261 @fw N
emerg. Straw @@ N %, 0.6 é@ w
Hay > © 0.§ OEES
Forage &© s © @ &@- © @
NS D s @
Rotated Crops & DPBI 30 days! (PBI 1420ays|-PBI 317 days
Wheat Pre-plant.| 903 [ Graiy Y 085 2854 @ 0478
staw S | ¢ 21518Y «Bas60, 1.499
Ve 1&@ S 3.0@@ 1.396
SForage”  ©| @550 N 0862 0.539
Turnip Pre-plant.| 903 | Raot €50.1880" | *~0.072 0.032
P | feaves, |, 2408 | V1323 0.371
Swiss chard | Pre-plant. | . 903 ©i> Leayés) mat. \*& 1,184 Q@ 1.103 0.736
N Leaves, int* | 21060 | 0.730 1.785

#PBI: plant back 1nterv®@ 1nter@l§betv@%ﬁ app@ﬁ‘uon Gha.s. to\sjﬁ and sowing of rotated crop
N

* mat.: mature

Q) @
int.: 1ntermedlat§owth©stage @) o@l leg@ssg@@

In the contéﬁé\%f TEAfin @s in @ary @ rot@%@ crops following application of flufenacet it is
kindly recommended to refer to the previeus note in this dossier (chapter 6.2.1) with an explanation
that TFA is fo@d as @uor@@etate salt, but@enoted as trifluoroacetic acid. This note is provided

’/f/

o
under the tlﬂ{@ @@ §
S T RN
“Remarlga)bout f@matl% of trifl§oroacctate TFA under environmental and physiological conditions”
O IC I SN
NN ) O
o SRS

e
CA 6.6.2 gnl@e of r%idues in rotational crops

According to the evah%tlon in ‘f@j Monograph and by EFSA, in principle, no field rotational crop trials
with flufenacet argsd eemed necessary to support the representative uses of flufenacet in cereals.
However, field rotational crop studies were conducted at four different locations in northern Europe
(northern France, Germany and the United Kingdom) on request of UK CRD to investigate the
residues in treated winter cereals which are sown after the preceding crop potatoes which also received
an application of a flufenacet containing product within the same calendar year. The potato crop can
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be considered as a representative for any possible spring crop that might be grown as a preceding crop
to winter cereals. The highest registered application rates for any spring crop is 600 g as/ha.

This study has already been evaluated by UK CRD in support of flufenacet containing products to be
used in cereals.

9
Report: KI1IA 6.6.2/04, | NEGNE T 20058: M-306269-019
Title: Determination of the residues of FOE 5043 in/on th@tatio@rop@real@ter
spraying of Artist (41.5 WG) and Liberator (500 8&) in ‘the ﬁe%in th&a@hited
Kingdom, Germany and Northern Francg_, {\@ . @ N
Document No: M-306269-01-1 @V IS \\ %Q N
Study no. Study No. RA-2020/06 dated 2008-0822  ©~ % & o
Guidelines: EU-Ref: Council Directive 91/4148EC ofJily 150991, . & &

EC guidance working documen 29/@5 revgy (199 —22}@© >

EC guidance document on ro@ﬁonal crop styd%s 75245 1/95xev.2 ( -07-22)

GLP Yes; Deviations: none L A (\\& @§ Q\@

| | QL & K ST
The purpose of this study was to determi&e the magnitu f flufenacet @dues @cereals (winter
wheat and winter barley) grown as rotatidnal crofd follo®ing thereceding cro tato. Potatoes and
cereals were both treated with one spiay applgsation w%h a Océ@ontag product within the
same calendar year. The study objective wa@to i g@igat§heth@“reatn@ of the preceding crop
with a flufenacet containing pro@gzt has #n 1mpact.on the@%sidw&@vels\od%termined in cereals grown
as the following crop. The application rdjes fordlufenaces corre@)nd @Ee maximum registered rates

for a spring crop (potatoes,“maize) @jid cefeals. Thé%iﬁals @eere peffo
United Kingdom, Germa@d N@hem Erpnce). o S %\
e Y © @ XN

SN
Material and methods© S & R ©@ @
ith

This study compri@? fou, uperv' resggiie tri%gw Gotatoes followed by cereals (2 trials on
barley and Whea@g)each).\@xll pWTreceived theapplication of ‘Flufenacet + Metribuzin 41.5 WG’ to
potato plants_pite emergehce with an afiplication rate .5 kg/ha of test item, corresponding to 600 g
flufenacet /&nd@ g n@buziﬁ? Tiay watctgate was 300 L/ha. After harvesting potatoes, the
aerial parts of thiblants&ere inc‘@porat@nto sail in order not to remove potential residues from the
plot. Cereals wére sowd\33 - 158 daygafter ap@cation on potatoes. The application of ‘Flufenacet +
Diflufenic 0 SCZon cereals (w or bafldy) was performed between growth stages BBCH 12-22
but not late than@%vem . The@pplication rate was 0.6 L/ha of test item, corresponding to 240 g
ﬂufer@ha (al@ 60 g@iﬂufeni@n /hw@’l’ he water rate was also 300 L/ha.
u

For r

ed in northern Europe (the

e ﬁ@lysiS @mple@vere @cen from the treated and the control plots. Only the rotational

crops (cereal
were collected agrowt ge BBCH 30 (green material) and at harvest (BBCH 89, grain and straw)

) were samphédhfor afralysis and the samples were analysed only for flufenacet. Samples

The residues of flu et in/on the collected samples were determined according to the method 00346
which yields the combined level of the parent compound and all its metabolites containing the
N-fluorophenyl-N-isopropyl functional group. Residues are expressed as parent flufenacet. For grain,
supplement E004 (Rzepka, S.; 2006; M-277805-01 ) was applied which provides a lower LOQ for
grain than the basic method. The method was modified for the clean-up of grain samples since SPE

clean-up was not necessary.
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The Limit of Quantification (LOQ) was 0.01 mg/kg for grain, 0.05 mg/kg for green material and
0.1 mg/kg for straw.

Findings

Recovery rates were determined prior to analysing the samples in order to V@ate the method, and
concurrently with the sample analysis in order to check the accuracy\@éuf th residue&analysis.
Fortification was performed by spiking control samples with one of thexbllowiffg comﬁ@mds@a
mixture thereof:  parent flufenacet, flufenacet oxalate, ﬂufenaulf@ac ae@7 flufenacet
thioglycolate sulfoxide. The recovery-rates and correspon@fg relative stél%lard @iatior@%SD)
were satisfactory, as shown in Table 6.6.2-1 for pre-vali atiob{Ecov&}%s an@?abley;yNQ-Z for
concurrent recoveries. @@ N N NS 9 o
v, @ @Q S é\’
Before the anal 1 ) gg@?: i @m %"
yses, samples were stored deep frazen fqr\ axi St% ge period of £ months
(371 days). The storage period is covered by the sgbilitxéﬁudies &onduct@vith enacet.
N© S TS
No flufenacet residues were found in any of f§ untre%d ses. T%ble 6.@—3 co@%es the residue
levels found in samples of treated cereals&s wn ra n@al r ntin&%‘tew@following potatoes
which were also treated with a flufe t containing ‘fsgoduct.@l"he (otal residde of flufenacet was
&n green mat&éﬁ (<®) mg/kg), grain (< 0.01 mg/kg)
and straw (< 0.1 mg/kg) in all trez%g sam&l%s. o\v\’ < o -

found to be less than the limit of quantificatiqn

<, @ & \
D ﬁ L & Q :
Table 6.6.2- 1: Pre valldatl% data fetflufenabet andhits m%bohte@% wheat grain
AN &© & \ Q
& % Mean
Analyte § @Q ?@ Q" | sjfde Va@ %] | vae |SP |LOQ
S & [mg/kg] @ @ %] [%] | [mg/kg]
S EN PO S
Flufenacet (FOE §043) Q° U ﬁm;@; 99;90;70 | 94 16 0.01
(O
FOE 5043 Qx#fate Hy@@{’e E 01 Q 79590 78; 61 75 16 0.01
FOE 504 “@foxg}:m\@ud Sodipm SaliO | 0.0, NG 67; 64; 74 69 6 0.01
FOE 5043 Thlgg@colag Sulfox%% @Ol X 70; 78;71; 74 73 5 0.01

FL=F ortiﬁcationggeﬁel RSI@%‘?elat@Standa&gDeviati@ LOQ = Practical Limit of Quantification

Residues wereod@mine%@FOE 5043 trifl cetar@ and expressed as flufenacet (FOE 5043) equivalents
> & & S

Q © O N

TE LSS
§ &
S
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Table 6.6.2-2. Recovery data for flufenacet
The LOQ is marked in bold
Study Fortific Recovery (%)
Trial No. ation
Plot No. level 2
(mg/kg) @
GLP Crop Portion | a.s./metabolite | n Individual OM% Max |o Mea& RSD
Year analysed recoveries \\ @? @) &
RA-2020/06 |Barley, green | Totalresidue [3 [0.050 [107;93. 982 %97 9% @@
R 2006 winter | material | flufenacet 82 &@ . 1o S
0420/3 oy q
3 |over 82v [ 107 Y94 . Y133
0420-06/01 | Wheat, ol .
winter mgikg ((%@ > Qyp >
R 2006 (R1) straw | Total residue |2 (@E@ U3 11% 113 §§13 @ ",
0418/1 flufenacet S I & S
- Q
0418-06/01 2. 1.00\@ 101@7 %@ 101 Gos Y
R 2006 @D | overall [ 8 1@@» 1 12.0
0003/8 o SRS SR S
0003-06/01 grain | Total residu@gl> | 2 Q@ 010 @)87;% % 91 @
ﬂufenacgt\ @ @Q @ %
S & e lgw S e n
0046-06/01 KR’ o e QJ 81 & 86 |50
S 8| g 7| @
> >~ @© § \@
GLP: yes 2) é}? A &
2006 ’ N 9 )
kS . O
FL = Fortification Level, RS@ Rela %tan rd\\D’evmtlon LOGg (Prai%Limit of Quantification
Residues were determined asF 5043 uoro%ﬁn expre d as et (FOE 5043) equivalents
FOE 5043 Mix : %0fFOE€§®’3 %F 5043 Ox late Hydrate %@FOE 5& Sulfonic Acid Sodium Salt, % of FOE 5043
Thioglycolate Sulfoxide.
o @ 5 S
Q o
0\@) \y;\ % @Q Q @
& K O N 9
NS oD T
NN
O S SN
© @ » &
o\ @ @
@ K <,
Q © O N
D © e Y
§ @ 9 N A
< S @ .0
%, < O
&
N w
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Table 6.6.2-3: Residues of flufenacet in wheat and barley after post-emergence application of
240 g flufenacet/ha succeeding potatoes (treated with 600 g flufenacet/ha)

Study Application Residues
Trial No.
Trial SubID ©
GLP Crop Country FL |N|kg/ha |kg/hL GS | Port{éh DALT | total
Year Variety o|(as.) |(as.) a §3rsedCz (daysé resiue
FFA |FFA G flufémcet
@§ L %
5 &@ N &% @g/kg)
RA-2020/06 | Potato [ Germany 415 [1]o6 o2 oo RN
R 2006 0418 1|Cilena |D-49377 WG L Q > @v R
0418-06 Vechta- O - 9 .
GLP yes Barley. | Langenforden 1500 |1 0247 [0 [19%]green” |16 |0
2006 winter | Europe, North | SC Q) Q) | m@rial (O é
E;anm' q \ o\§ ghain @@ 255@@ <0.01
RA-2020/06 | Potato [ France 4@ 1 |oRQ éﬁﬂ - 2 —
R 2006 0420 3|Pomme | F-80700 WG | o B % @)
0420-06 Fine | Champien @ L @
GLP yes Barley, | Europe, Nort 5001 0.24 0.&9@ ¥ greerts? |97 <0.05
2006 winter ©© & & Q % m@@lal
Colibri ;ﬂ\ R @9 O grain 218 <0.01
2 K ol o Ssraw 218 | <0.1
RA-2020/06  [Potato | Upited ©® R I - -
R 2006 0003 8 |Maris | Kingdo ﬁv&% . ’
0003-06 Peer <@B—SG 85509 =N
GLP yes SpGreat @Chishil ) @ ﬁ\
2006 Wheat”| Europe, Nowh [500_[1 [0@¢” [008° |13 [green  [179  [<0.05
winfey @% %@ SE Q S material
@C)O ot S & NN grain 294 <0.01
o Q
. A @Y < R @ straw 294 <0.10
N N ©
NS o R R
Se e S5
v L A
& @ -~
S &€ « S
@ @ <,
Q Q) S
S O 5 9 &
Q{g @ 9 SN N
S N @ O
7, < RN
S
§ © oy
3
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RA-2020/06 Potato | Germany 415 |1 ]0.6 0.2 00 |-- - -
R 2006 0046 1|Cilena | D-51799 WG
0046-06 Burscheid
GLP yes Wheat, | Europe, North {500 |1 0.24 [0.08 |21 |green  [147 <0.05
2006 winter SC material
Limes grai@@ 277 <0.01
staw  _[277 o | <01
*Residues for total residue flufenacet determined as FOE 5043 Trifluoro acetamide and calcUjated as @fénacetO 9
DALT : Days after last treatment v @
FFA Flufenacet o % §
S 8 S S
C @ o > %® \%
onclusion N
N O NN

Four field residue trials were conducted in northern @Qljrope,gﬁle U@d K@lom é‘grmamé ‘and
France) in order to determine the magnitude of ﬂufe]@\,et deri@d residues n@cere@?(m wheat
and winter barley) grown as suceeding crops fo@wmg the preeeding cfQp potatoes. Pgtatoes and
cereals were both treated with one spray applicatio a 1}Penace£ conta{@mg pr&duct (at the
maximum rates of 600 g as/ha for potatoes ai@ @ha fé@ereaﬂ&@No restdues e apparent in
green material of cereals collected at gro@ sta BCHQ9 — ngO or and @raw sampled at
harvest (BBCH 89). The findings shc&e that trpatmen@of th&preceding cropwith a flufenacet
containing product at the maximum ﬁ@i rate@oes not%mpa& emd&@evels&%i cereals grown as
succeeding crops. No uptake from thg soﬂ 11@) th @lom@ p@s beerr 0 pserved. This scenario
reflects a worst case rotation wi regardggo poteatial upfake fr fsoil, ‘Shorter plant back intervals
(e.g. 30 days) were not investigated sincgthe time for s@ying s@lg ce@ s has already passed in case
of failure of other spring cxgps (i. ') otat@ ma&%} that@ylay hgye“received a treatment with a
flufenacet. The absence @f res %s in eals when sown as ﬁiowmg crop is considered to be
representative for all r rofafional Wop s1®t10n8§@‘vhere\he preceding crop is treated with
application rates up t 0Og asfha. & %y @
Flufenacet residue Q, cr nd to @les@ the %t of ntlﬁcatlon of 0.01 mg/kg in grain, 0.05
mg/kg in green %terlal § «’?" g1 QQ @
@ @

&@ @Q & S o N
CA 6.7 &Npose\g residge defi@%’mns@@nd maximum residue levels

@’@Q%

. N
CA6.7.1 &) Pr@sed&emdu L efinl@ns
Q S)
Evaluatidn in th&EU peer rev1ev@roce
Prlm$(con@cotton@9nd abean nd rotational crop metabolism of flufenacet was investigated
using ﬂu@henyl- L-”@@ind& iadiazole-2-'*C]flufenacet. The studies were evaluated in the

Monograph. In 3 lant cies flitfenacet was rapidly and extensively metabolized so that no parent
compound was\d te even 4bearly sampling dates. The metabolism of the fluorophenyl-isopropyl
acetamide moiety @%ﬂ

ﬂuorophenyl-N-lso@Fopyl amine moiety. It was concluded that the metabolites containing the

ufenacet results in a number of metabolites which all contain the N-

thiadiazole moiety are not relevant and should not be included in the residue definition.

From the available metabolism data FOE 5043 oxalate, FOE 5043 sulfonic acid and FOE 5043
thioglycolate sulfoxide were considered to be of quantitative relevance. A ‘total residue’ approach
was established for risk assessment and monitoring including the sum of all compounds containing
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this moiety. The same residue definition was established for animal matrices. Although flufenacet is
extensively metabolized in all animal species investigated only the metabolites found in animal feed
might be expected as residues in animal tissues, milk and eggs, as the parent compound itself has
never been detected in any feed item.
%
The Review Report for flufenacet (7469/V1/98-Final — 3™ July 2003) does n&t@ontaino information on
the residue definition. The relevant information can be taken from the C@nplet@ist ofé*ndpoi@y,
Report of ECCO 73, Annex 2, 5 Residue Section. The following table ari the %dpoin&ed
o\ é @

in the evaluation. . &
N %
@ & - % S
Matri Residue definiti G oD ol S
atrices esidue definition o efer .
R
Flufenacet steludin,
Risk t metabolifg@in ini gth @ © @
Food of plant origin | o« ooooosmen t’& =)

Monitoring ﬂuorop‘@nyl' oprop¥h, Re @O - C@% 7
mojéty, expressed as flyfenace® &pl ist of
F@naeet%ludi Il @dpoin nex 2, 5

Food of animal Risk assessment “metabolites contdiping thedN- @ Residue section:
o¢ a5 o) @ ko @
origin Monitoring fluoro enyl—— 0pro o <)

(<§ mofety, expressed aﬁﬂufengc@ @ﬂQ
O O w Q X . ©
& R N < O \\
Evaluation in EFSA Reasoned Opinion & existing MRIEg (EFS&Journal 2012:10(4):2689)
In addition to the metabolism stud@ available at\%e tjn@of Al@%@ I inclusion studies on pre-
emergence and foliar trea t oot veggtables,and ceredls (foliaptreatment) using fluorophenyl-U-
14C labeled flufenacet eval@d after the péer revié® was Sompleted. The metabolic pattern after
post-emergence treatfagnt sho%ved Qrther mgtabolitey” at si@nificant amounts also containing the
common moiety s@ﬁnyl @cti@d g@side@)E cysteine and sulfanyl lactic acid
glucoside). s Q) (o S N o
The evaluatioz ondugtﬁl by the’ RM&sand EFS%\, 1 inciple, is in line with the evaluation in the
MonograpV. owe@ EF Iso @ tign@hat the “common moiety residue definition’ might not
be the most adeqirate f%enforC@lent p@ose and therefore proposed to investigate the option to

include six indiyidual taboﬁ@ in admulti-résidue method. It is concluded that new residue trials
would not eded@@j the giuirﬁ\?ent ggﬁon iety method includes all of these metabolites.

Q QO O N
In Pl‘@tiom Reld at the 9 E&?}pea@%ﬁticide Residue Workshop in Vienna (Austria) on 27-June-

g

2012 at thgy 7" I§€@natio dal Fre@sﬂus Conference (Disseldorf, 16 May 2013) a representative of
the EFSA @icide nit owhined &E A’s role and view concerning the setting of enforcement residue
X

definitions. O

Since ﬂufenacﬁ included in Wi presentation as a case study this reference is considered to provide
relevant informationCIh the presentation on ‘Potential and possible solutions for simplifying complex
residue definitions™it is concluded that the marker concept would not be an appropriate solution for
deriving a residue method for enforcement of flufenacet residues. Instead of a marker concept it is
concluded that the common moiety approach would be more appropriate in this case and need to be
maintained.
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The applicant’s position concerning the residue definition for enforcement in plants is also addressed
in chapters CA 6.2.1 and CA 4.2.

Please refer also to the Bayer CropScience position paper (JJJJJJJ:_2013: M-457898-01 ) and the
EFSA presentation at 7" Fresenius Conference ( || j j JEE: 2013; M-459903-01-1 ) reported in

chapter CA 4.2. )
@
LS
The applicant concludes that the established residue definitions are s@i adew @shall@e
maintained. O %
FF Ay
S 8 \\ S w0
O o NN N
CA 6.7.2 Proposed MRLs and justification o @e %@)ta %ﬁ’y of@@levﬁg .
proposed @ ég\)&\g @ § § é%
Established EU MRLs © v @ o ©

The EU MRLs for flufenacet in all types of small %in Cﬁgéls (Wheat, rye, triticale) barl ats) were
set at the limit of quantification of 0.05 mg/kg ¥8,Ann of C@ﬁmls Regéiation 149/2008 of
29 January 2008 amending Regulation (E% 396/2‘@5 Ipstrally %fenac@ MRIggywere set with
Commission Directive 2005/48/EC of 2{\‘\ugug~2005 end@w Coq&@ Dlr@lves 86/362/EEC,
86/363/EEC and 90/642/EEC. % 2
MRLs were supported by 17 field t on @%eat 675 and Q%ley 4or the n@%ern European region
which were submitted in the Annex I dossfer and évaluat the peer r iew process (study nos.
RA-2008/94 and RA-2054/93)v 2 é}j
Based on the conclusions in the EUpeer r S’V pm@ess MR% w@not considerd necessary for
commodities of animal ori @and t&@ WCI‘G%@t estal?hshed\

@ Q> L «

@ @) @

EFSA Reasoned Omn@ on tle review of ex1st1n,<z Ml@s accﬁxhng to Article 12 of Regulation (EC)
No 396/2005 (EFSég urnal 2012 lﬁfﬁ) 268@% Q

During the review %’gs ac@onal@d rm@@recent data were reviewed by the RMS

(France) and p{@ldedﬁg EFS Pesticyle R@ldues Overview File (PROFile). These data
concern al§®ses 1@61‘62&% (wh barl in th& southern European region. All residue data

supplementary tm&h@e eval@lted in the EW review ;?f)cess are reported in chapter 6.3.1
All MRLs on ceféals ( t, b, Iyga §rd oa®vere ‘recommended’ in the EFSA reasoned opinion

and thus were@}nmde to b&sufﬁgly m@gor‘[ed by data.

6 @ K <,
The resi%e dat erred to’in th@% SA&%luation are summarized in the table below.

@
§@@ §@°\§
" &
S
@



Page 205 of 222
2017-07-07

Section 6: Residues in or on treated products, food and feed

Flufenacet

Table 6.7.2-1: Overview of the residue trials data relevant for MRL setting as evaluated by EFSA
(EFSA Journal 2012;10(4):2689

Commo | Residue | Individual trial Median Highest MRL Median | Comments
-dity region results for residue residue proposal | CF (?@
@ enforcement and | (mg/kg) | (mg/kg) | (mg/kg) @
risk assessment & .
(mg/kg) S @ @&
@@ @ Corlr)larlneey(i@) rye
Wheat | NEU | 24%%x<0.05 0.05 0.05 @Q>° 005> | <) gglj; %mgttﬁ?
grain, R § > 65}5\ GA%&,for all small
Barley @@ K N in cgreals
. . : & 10R Vi
grain Egr(l)i_y' 3x<0.01; &a é\\f @ . @ombi dataset
SEU 05 , 001 e 2005 © &@ @7 Oon ballS (4) and
Wheat: 2 x <0.01; @2 AN N & @ @leat (5)
0.01; <0.05; 0.05 N S I @
o Q\J @?ﬁ Q Qp &Extrapolation
Oats N % @ & 6 > tom northern
grain, NEU | 24**x0.05 O&@) .05 Q .05% 1 GAPs on barley
rye grain & é @f@ Q 5@ @ and wheat is
SV & @ N 9 possible
<0.01:0.011: @% ©@ Q\y O\\? @} Combined dataset
Barley NEU [Fx<0.d © St 0'1@© ) ’ Vi ?;l)zelllrée\i]&gze);t r(}S
straw; ! 9 é}a N °
D D 7 X i
wheat Barley: <0. (%’ 2x é ® Ny @ Combined dataset
straw 0.06; 0. \% XN & ? on barley (4) and
SEU | Wheat:8x <0 og @O' 0.1k %% ! wheat (5)
0.0%@) 10 Aa @
%) & Combined dataset
Oats @ 0 Oﬁ & Q 2 on barley (8), rye
srav, | NEU o @5 x 0l @ al’ Q01 S o0l 1 ’
Q> (3) and wheat (9)
rye straw @% (@0 S o
* indicates the MRL@@ set at \‘LOQ 9 Q
** one trial wa@neous %we dﬁcj)re @phn of Q
g\ grain agestraw

A NEU = noném Eur@@

% in EFSA Table 0. Ok@g/kg

9 according to ap

t’s in

thern 0

atlo r\

rye (3) and Whea@@ )) cor@pondlﬁi&@o t

d)

For both met

conversion ¢4 \ for fro

ogies,

in the EFSA docament. @

pe

b

et for wheat and barley grain in northern Europe

nt residue definition

d the OECD MRL calculator.

grain were less thag@@e LOQ (0.05 mg/kg) in all trials.

<0. mg/kg foé%e critical GAP of 240 g as/ha (combined dataset on barley (8),

ﬁs
enf%&ement t asse:

In the wmg@bles RL calgﬁatlo@
Europg)’usin e E @@etho
odologles us@> the g@posed MRL results in 0.1 mg/kg and is in line with the proposal

No calculationsare p

or cereal grain are performed for the critical GAP (southern

formed @ the critical GAP from the northern region since residues in cereal
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Table 6.7.2-2: Calculation of MRL proposal for flufenacet according to EU guideline
7039/V1/95 of 22 July 1997 based on the data set from southern Europe

No. Crop Days after | Residue Plot No. !/ No. FL- Product Country
application value Study No. of Type
(mg/kg) applic @(f@
1 Wheat, 153 <0.01 09-2052-02 / 1 SC 600@ Fluf §Franc@
winter D1@ enica
09-2052MAN
&@ 8C 60- §
2 Wheat, 220 <0.01 09-2052-04 / @§ @C 600 \Flufe @c & %F’rance
winter 09-2052M AI\@@ q D1ﬂ@ icansy,
o] S %70& %@ 600 % =
v
3 Barley, 148 <0.05 0570- @@ Q %3 600 @fen ain
winter RA- @4 100 © [\ ﬂufen can
° @
o S @ @
4 Barley, 203 <0.01 %2048 l\, © %é@I)O Flofenac France
winter @ 20 481% Q@ )Dlﬂlﬁ
? @
e @ L @~ SC 600
v
5 Wheat, 196 0.05% 09- 2@2 03% 1@§ SC600 | Fléfenacet & | France
winter Q 052MAN | & |. Q iflufenican
@© ] Mjﬁ § «Q\ 5 SC 600
D o
6 Wheat, 209 ©0.01 @ﬁ 09-2(%’2—01 / - 1 &DSC 6%\ Flufenacet & | France
winter ‘ § 0§0521\@ Q @ Diflufenican
SC 600
SR SIRCE
7 Barley, 1 £0.01 09 2Q48-01/ 1 8C 600 | Flufenacet & | France
oL
winter @»Q V 09-50u8M @ N Diflufenican
@ N o SC 600
8 Wheat, §> 19%% 05 @0567 @/ @1 SC 600 | Flufenacet & | France
winter © 1%@9 5@ @4 4/00 Diflufenican
\("@ y;\ % @@ @ SC 600
o | Baflly, | V88| <0@ @9-204@/ 1| SC600 | Flufenacet & | France
winter | Q S) S _ Diflufenican
09 ?g({lSMAN
& %y @ A @ SC 600
"as given @)ﬁhe Tl@ summaries § o
o\ @
@ K <, @

@md Wemolt%&g) & 0.023
Q
(all values) v & o 0.020
v
Q k 3.032
@
@ Rmax=R+k*s 0.084
Method 11 (Wilkening) R (0.75) 0.050
(75 % quantile) Rber=2*R(0.75) 0.100

STMR: <0.01;<0.01;<0.01;<0.01;<0.01;0.01;<0.05;<0.05;0.05
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Table 6.7.2-3: Calculation of MRL proposal for flufenacet according to OECD Calculator based
on the data set from southern Europe

No. Crop Days after | Residue Plot No. !/ No. FL- Product Country
application value Study No of Type
(mg/kg) ' applic ©
@
1 Wheat, 153 <0.01 09-2052-02 / 1 SC 600@ Fluf §Franc@
winter D1@ enica
09-2052MAN
&@ sC 60- S
2 Wheat, 220 <0.01 09-2052-04 / @§ @C 60Q \Flufe (@[ & %F’rance
winter 09-2052MANo q D1ﬂ@ icansy,
é@ N %70& %@ 600 % =
v
3 Barley, 148 <0.05 0570- (@@ Qg %3 600 @fen ain
winter RA- @4 100 < § ﬂufen can
° @
o S @ @
4 Barley, 203 <0.01 %2048 l\, © %é@I)O Flofenac France
winter @ 20 481% @ )Dlﬂlﬁ
: @Q L SC 600
v
5 Wheat, 196 0.05% 09- 2@2 03% 1@ SC6Q0 | Flffgnacet & | France
winter ©Q @052 N N . @ iflufenican
< Y § «Q\ 5 SC 600
D o
6 Wheat, 209 ©0.01 @ﬁ 09-2(%’2—01 / - 1 &DSC 6%\ Flufenacet & | France
winter ’ ) 0§052 )<l Q Diflufenican
@ 1\&0 @Q SC 600
& O N~ |9
7 Barley, 1 £0.01 09 2Q48-01/ 1 8C 600 | Flufenacet & | France
oL
winter Q WV, AN Diflufenican
N @ 09- 8M
S « @& SC 600
8 Wheat, O 196 05 @0567 @/ 61 SC 600 | Flufenacet & | France
S N
winter @ 5@ 44/00 Diflufenican
RN ﬁ N SC 600
N Ro @) @
o | Baflly, | V88| <0@ @9-204@/ 1| SC600 | Flufenacet & | France
Winter ° @ @ @ ° 09-2048MAN Diflufenican
'S %, @ . @ %5§ SC 600
las given @}he Tl@ sum%ﬁes
& & &
Reants (Whg@wmter@aﬂey@@nterk S
e@ number of d@@ﬁ(n) \«@ 9 Standard deviation (SD) 0.020
Lowq@emdue @\J °\U 0.01 Percentage of censored data 78
Highest re%@ Q @ 0.05 Number of non-censored data 2
Median residue @ 0.000 Correction factor for censoring (CF) 0.481
Mean e 0.023

Proposed MRL estimate
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Highest residue 0.05
Mean + 4 SD 0.103
CF x 3 mean 0.034
Unrounded MRL 0.103

Rounded MRL 0.1 @@
& o
° S
S @ o 9
&> % %@
MRLs in products of animal origin @ @ % N)

o o S S S

No MRLs are currently set for products of animal origin in @lla‘u (EC) 396/20 SO
As outlined above in the chapters on animal metabolisgrand 1®stocl&f}eding@udie sidues in
animal matrices, milk and eggs are unlikely to occur.@he r@éﬁ%sent e usess ppongjvi in’ the
present dossier correspond to the frame which was aluat@@by E@SA w evigwing t RLs.
The calculation of the dietary burden based on t%OEC’E% feec}irf%tables&écf. chapter 6#4) does not
result in a more unfavourable situation. Thus, the F%@onclu@%n to &et the MIRLs at%he LOQ for
the individual matrices is still considered to b@ppro@e fo rep@gntage uses %l

MRLs do not need to be modified. RN < & %, @ o

> ) \% g
Table 8.7.2-4: Existi d antici @EU RLs for-flufepacet
able xisting and an 1c1p?\ @ s fo u/e\gy e ) Q @@

ufenacet and

Crop/animal Existing EY MRL ] o MRE;)
commodities (%g/kg) %\ N @  prdposed bBEFSA
. Q o @ (mg/kg)
Regulation%EC) . 49/2@8,
%(Annﬁ O Y (BRSA Jourdab2012; 10(4):2689)
NS 5 NS
Wheat, § 5* V & @@ &\ﬁ o
Barley < & % N S @
T & S

ORye,) @J/ ©©% ‘@; @ $ | § 0.05%
ats * a . Q '
D QL U@ Q

&
X N4 Meat: 0.05*
&@ @Q & @©> @7\ R Fat: 0.05*
Products of s, N Liver: 0.02*
animal origin_ é\a Q@J- &Q é Kidney (excl. poultry): 0.05*
é}a RN milk: 0.01*
o @) /@ < Eggs: 0.05*

* indicates §hat the Lis @bat the KOQ O\U

3 Uses in tye and were only rep@ifed forsthe northern region and thus included in EFSA’s evaluation in the
frame f the MRL réééiew according to'Qitt. 12 of (EC) 396/2005. Thus, MRLs for rye and oats were
derivcﬁm @wrth@mo@ﬂ da by means of extrapolation from wheat and barley.

L &
CA 6.7.3 Proposéd Mgﬁls and justification of the acceptability of the levels
rop%ed for imported products (import tolerance)

There are no relevaﬁﬁmport tolerances established at EU level; and no CXLs are set.
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CA 6.8 Proposed safety intervals

Proposed pre-harvest intervals for envisaged uses, or withholding periods and justification

The intervals and waiting periods proposed all pertain to the herein supported representative uses,
namely pre- to early post-emergence applications in cereals (wheat, rye and b%%ey) at the maximum

rate of 240 g as/ha. %@
o M &
. S @ o o
Pre-harvest interval for each relevant crop QY @

Setting a pre-harvest interval (PHI) is not needed since accor@ag to the représgntath@uses @&rﬂlacet
is applied to cereals (wheat, rye and barley) either in aut(hn orgyery eatly in the growing season
(maximum at BBCH 22). The PHI is covered by the Ve@@y}ﬁon}%@od ﬁé%q ap i@ﬁon @?ﬁl the crop
is mature for harvest. s ég\);\g @ § § IS
O ¢ @w @0 C© &@

Re-entry period for livestock to areas to be gra@ ) \% S @ @

N
N S S S ©
Cereals (barley, oats, rye, triticale and whe e n ly gra e(@)y hvgﬁ\?t’ock.@ is, therefore,

not necessary to define a re-entry period for %s‘[ock atter u:@ of flufenacet @cereal@’

S & &) %

' © @ L % @@
Re-entry period for man to crops, b@ngs @' space’&treat&@ ©\ Q
Flufenacet is used in cereals at early@owt%@ges,g&/fl?en th@Qis ne@\eed }o@ter the crop shortly
after spraying. It is therefore not@gcess o defiie partic%far recentry t@& for workers. Asa
general rule, however, treated fietds sd nob%@ re-e{g@ed un‘i@the @ay deposit is completely dry.
é\g OF A\ N B "\@

Withholding period for a@imal ing@ffs & > %

O @
According to EU gui nde docg%ent 70?/VI/95 rev.4%he cergdl commodities fed to livestock consist

of grain and straw. harvested at no@%ﬂ m@rlty. @ccordi@ to the OECD guidance document on
residues in livestock (no ? da (:J\O S 01 leva§eeding items are grain, straw and cereal
forages and si,la\g@. Thé%]gighest els @ufena@t TCS@JCS likely to be present in these commodities
were taken }@aoco@?ﬁ as ropr@, to evaluate tHe>dietary burden of livestock (refer to point 6.4)
and when conside@@g the ed for MREg 1 food&oﬁf animal origin (refer to point 6.7.2). It is not
necessary to deyl;ﬁm a w@hold' erio%@r aniéﬁ feeding stuff.
. 9 @ R l§
Waiting p@d be@en léjgt appé ion § sowing or planting the crops to be protected

Flufenaeey, is alWays applied aftéy SOW@ the cereals to be protected (pre-or early post-emergence).
Ther&ore, the@® is ngi@eed teﬁnewaiting period between application and sowing the crops to be
protected. ¢ L N

S &
Waiting perioﬁetw%en last zf%lication and handling treated products

Handling of treate@ereals is generally not required before harvest and the supported representative
uses result in low residues in mature grain and straw. Furthermore, harvest of cereals is always done
mechanically. Thus, there is no need to define a waiting period between application of flufenacet to
cereals and handling treated products.
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Waiting period between last application and sowing or planting succeeding crops

As demonstrated in the confined crop rotational studies (cf. chapter 6.6.1) and field rotational crop
trials (cf. chapter 6.6.2), the uptake of flufenacet residues from treated soil is low. The use of
flufenacet in cereals is not likely to result in significant residues of flufenacet in succeeding crops.
Therefore, it is not necessary to set a waiting period before sowing or plantigg;Succeeding crops for

the purpose of limiting the residue levels in these crops. LS o &

. . : . L RN L
Waiting periods that may be required to avoid phytotoxicity to succeedl@rops e dealtWith 1@@6
efficacy summaries of the formulated product. @ %03 % éxg

S S \\ @& N

RN R

- | IR AP

CA 6.9 Estimation of the potential and ac@ ex&ﬁsure Hy 0ug$ iet a@oth%
sources v 43

© @ @
Evaluation in the EU peer review process % °\© Q
s

S @

The toxicological reference values (ADI, ARfD) a ub@?ed 1%% Review RepQrt (7469/V1/98-Final
— 3" July 2003) are summarized in the table b@i%%v Q© @Q
N & G@Q X

Table 6.9- 1: Toxicological endpoints ﬁi% ﬂufen@cet &@ 7? Y @)@
Endpoint Value )UI N Sai;e%@ Reféxrénce

Wy & o & g
ORI »@

(mg/kg
bw/day) o N c
Acceptable Daily | 0.005 9D| 2 ye@dprat study (LOEL) §2§0 Review

o

Intake (ADI) A N Q Report
SO & &) (7469/V1/98-
Acute Reference | 0.017 Q> 0 day, hyear do}study\ 100 Final — 31
Dose (ARfD) @ S ©, &
@ i S)
1

% July 2003)
R

@@@
| 5 O O |
The review has es shed that th§21951du ising~fom %@proposed uses (cereals, maize, soybean
co tentQ ith goodplant protection practice, have no harmful
@
<

and sunflower), followingsapplicatio

&S

effects on hum@ or a&iqﬁml hea <
L& &5 o
Acceptable Daily Intake (AD]) and Dietary Exposure Calculation
ptable Dajiy Intake (ADJ) and Pjetary, Exp

& Q)
TMDI calculafion @Q %§ & o

&
The Theor@al MéaximuniiDaily @f'i&“ ke O(T@DI) was calculated using the EFSA PRIMo rev. 2 and
compared with thg oxicoggical@ erem:@ﬁ\value. The calculation of the chronic exposure is based on

the cor@,lmptingata @prese%@e for 22 national diets collected from MS surveys plus 1
regional and@ clusterdiet the WHO GEMS Food database. Table 6.9-2 compiles the input data

for the cal%atim%all MRLs as es@alished in Regulation (EC) 396/2005 with the exception of wheat,
barley and po%ges where theégpew MRLs were used as proposed in the EFSA reasoned opinion
(EFSA Journal, 201@9(4):2689). Also, for commodities of animal origin for which MRLs were not
established in Reg@fation (EC) 396/2005, the proposed MRLs as included in the EFSA reasoned
opinion were used.

Table 6.9-3 summarises the results of the TMDI calculation. The total calculated intake values
accounted up to 59.4 % of the ADI (NL child). The PRIMo output template is included in the
appendix (Table 1).
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Table 6.9-2: TMDI calculation: Input values for the chronic consumer risk assessment

Input value
Commodity Comment
(mg/kg)
Commodities of plant origin
Potatoes 0.15 )
Wheat 0.1 Proposed MRL (EFSA 29 2) R
Barley 0.1 S (% é &
Other commodities of plant origin 0.05* MRL; Regulation (@ 39612005 @
Commodities of animal origin . NEAN &&‘ﬁ §
Meat (swine, cattle, sheep, goat, poultry) 0.05%* @@ RS %Q o\”\y
Fat (swine, cattle, sheep, goat, poultry) 0.05* é}a § K\ Qp ) Mo
Liver (swine, cattle, sheep, goat, poultry) 0.02* @ N LN N Q@ 2
- - oposecdMRL (@SA , ) Q
Kidney (swine, cattle, sheep, goat) 0.05%* @ o @ @ ©©
Milk (cattle, sheep, goat) 0.01* A O\Q AN & @
Birds’ eggs 0.05% X «(\\ sz:\ < @© J@
*indicates that MRL is set at the LOQ of the analytic%metho@ < O @ N
Q @ N S O
O Q o
Table 6.9-3: TMDI calculation for flufenacet ;}@eordil@o th@iSA{@[MO@oda (rev.2.0)
TMDI MS Dict @ & Highest %?@ib £to M%@@t
ie
(% o ADY O [horant | Commoniy
59.4 NL child v, 1776 |@otatoess
574 WHO Cluster dietB,~ " & | 1% Q Wheat
55.4 UK Toddler % @Q > 279 & Sb@lgplants
51.0 DE child @ & @ < | 23.0 S S@uit (fresh or frozen)
44.9 FRtoddlety> |, @ O 1157 ) Potatoes
43.1 FR inf@%ﬁ 0% g\% 6@.2 6%) Fruit (fresh or frozen)
41.9 IE adult Q° D% f(\@ <} 107 $ Fruit (fresh or frozen)
39.8 ,WHIO cluster diet Q@ Q115 Potatoes
39.2 WHO eiyster dit D O &, [\30 Wheat
39.1 UklnBant = 7 °\U ., | 101 Sugar plants
382 ]{f}ﬁener@opula@g% &U Q7| 16.0 Potatoes
34.8 o @E ge@%@l popuﬁ%ﬁon ﬁperce@le 12.5 Potatoes
31 Ofpkghild & & oY 11.0 Wheat
34.0 [{\\% wio regignal Eurogéan di@g\? 12.0 Potatoes
333 _A@schid SN A 8.9 Wheat
33.1 [ WHO Clustet@iet F & 10.2 Potatoes
25.4 NOgbneralO~ 8.2 Potatoes
24.9 IT kidsbddler 13.3 Wheat
218 FR affjpopulation 6.6 Wheat
21.0 UK vegetarian 4.1 Potatoes
20.7 ES adult 4.7 Wheat
20.5 LT adult 9.5 Potatoes
18.4 UK Adult 4.2 Potatoes
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TMDI . Highest contributor to MS diet
o MS Diet -
(% of ADI) % of ADI | Commodity
17.5 IT adult 8.3 Wheat
16.6 PL general population 10.3 Potatoes
15.7 DK adult 44 Potatoes @)
11.1 FI adult 3.7 Potatoese, > ° &
N (9] O 7
O @
@ LY S D

Evaluation in EFSA Reasoned Opinion on existing MRLs ( EVI@?;\ J our%l, 2&2\;10( 4)2689) =
Chronic consumer exposure resulting from all the autho%%% us®®eporg§?ib in th@ram@x\y}rk of the
MRL review was calculated using revision 2 of the EF S@@Rﬂ\{?@nd cparec@sith t Xicq@gg’ical
reference value derived for flufenacet. v S) &

S & o & O &

S N %

o @

The input values used by EFSA for the expo%re @culati&gﬁs are&summd ible 6.9-4

(corresponds to Table 4-1 of the RO). @v\ﬁ N @Q S v S

The median residue values selected for cl;r(@: intak%calc@tions are baseon théesidue levels in
. » N, @. . .

the raw agricultural commodities reportedl in segtion 3 @e R@onepmlor@eﬂectmg all crops

where authorized uses are granted. Tl@ ntr@utions &€ other @m ities, which no GAP was

reported in the framework of this r@w,bw@e not feludedGn the lcula, i.e. no default values

have been considered for the calcylation. Q}taille@ﬁr\\ésults ©f the célrulatidns using the input values of

Table 6.9-4 are presented in Table 6.9-%%6 c&lculatiog; reflecthose presented in Appendix B of the
EFSA Reasoned Opinion. The PRIMdOutput feinplatéss included in@@ endix (Table 2).
p he_ pu felnplaté's inclyded in gheppendix ( )

S
No long-term consumer, &ke em@@ere i@iﬁed @r anyﬁgf%he European diets incorporated in
the EFSA PRIMo. The {otal ca&ulate&intak%lues a@%unte to 24.7 % of the ADI (WHO cluster

diet B). Y ~ NN @©

S
It can be concluded tl@he existing uses of ﬂufcet @ not result in a consumer exposure exceeding
the toxicolo@i&l r@we \éue an@erefq%ﬂufe@t is unlikely to pose a consumer health risk.

S @ O Kl
The applicant g\gﬁ%nds & limi usés to cefenls, maize, and potato in the future. A modified

calculation ,js%lso entedmﬁ’elow ing gnto account only the limited number of crops and in

By SR e
addition co@nodl of apamal or, (cﬂ%@ole 6.9-6).
For com%oditie@ animal origifiy MR}%b%alues (set at the LOQ of the analytical method) are used as
input@a. Thgylimit @ of uges thuswtesults in a slightly lower usage of the ADI (21.2%, NL child).
The PRI \ﬁtput tﬁpla includ&d in the appendix (Table 3).

S & L7
L
N
v
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Table 6.9-4: Input values for the chronic consumer risk assessment (corresponding to EFSA
Reasoned Opinion), (EFSA Journal, 2012:10(4):2689)

. Input value

Commodity (mg/kg) Comment
Strawberries 0.05 Median residue (tentati\é@véea)
Blueberries 0.05 Median residue (tenta@e) (a) ((% é %
Cranberries 0.05 Median residue (tel@ﬁve) @\\L @
Currants (red, black and white) 0.05 Median residue (téftativg) @) é\ﬂ
Gooseberries 0.05 Med@}%sidp& (tentative) (a) © o\”\y
Potatoes 0.05 Mégdian re@le (bK Qp R
Celeriac 0.02 Mgdian résidue (b1 Sy &P w,°
Onions 0.02 @Wedia@esidue (b) m® f,© <
Tomatoes 0.05 & Mediad resid%é%b) & @
Cucumbers 0.05 Median residue (b), ((\@ @
Courgettes 09s @%dian Cepidue () @y f(‘\&
Pumpkins @)5 %Med@ﬁesidue%) @ @J J
Sweetcorn < N0.05 & | Melian resitue (b) ) @,
Lettuce IS 0.01 Méﬁian régjdue (2N 2
Scarole (broad-leaf endive) @% }%@1 2N Medi@sidu&w @
Beans (with pods) © °\D{05 2o Meg@l resi%@(b) . ©
Asparagus & @, 0.05 Median res@de (b,
Leek S N > O(\ edian feddue @
Sunflower seed A @V @5 o WMedi@resic@iquf
Soya bean & (ﬂ& @ 0.05 ¢ Median res@ (b)
Barley $ @ = 0.0 /J&\&f@dian é{\?sidue (b)
Maize <G & 0,05 3V1edi§\@esidue (b)
Rice @Mj A © m@*;9.05 ' Me@’ff residue (b)
Oats o Q @@D S 0.0%@ Median residue (b)
Rye N 7 0.05% | Median residue (b)
Wheat D> %\Q ;'\x NQ) &05 >Median residue (b)
Meat (swine, cattleg@\\ejjep, goat, poultry) °\\6.05& Median residue (=LOQ) (c)
Fat (swine, cattle&ﬁaeep, @g pm@?f ~ 0.0y Median residue (=LOQ) (c)
Liver (swine, célle, sheég) goat, ‘ié@ultryzé@ (Q%OZ Median residue (=LOQ) (c)
Kidney (swiisycattlegshicep, goat) & | Q)05 Median residue (=LOQ) (c)
Milk (cattle, sheep,gdat) o [ 0.01 Median residue (=LOQ) (c)
Birds’ egas @ ©  0.05 Median residue (=LOQ) (c)

&
(a): Us&{repor@é@r the RMS is no@ly sup@ed by data but the risk assessment values derived in section 3 of the RO are
used for indigative exposure cal ions. The data gap was related to missing method validation data for matrices of high
acid content. However\the datéaye available but were not considered for the evaluation.

(b): At least one r@n GAP@porte by the RMS is fully supported by data for this commodity; the risk assessment values
derived in section Xof the RO are usedor the exposure calculations.

(c): Dietary burden relev, this commodity of animal origin, resulting from the GAPs reported by the RMS, is fully

supported by data; the £k assessment values derived in section 3 of the RO are used for the exposure calculations.
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Table 6.9-5: IEDI/NEDI calculation for flufenacet according to the EFSA PRIMo model
(rev.2.0), (EFSA Journal, 2012;10(4):2689)
IEDI/NEDI Highest contributor to MS diet
MS Diet
(% of ADI) % of ADI Commodity@%)
24.7 WHO Cluster diet B 8.5 Wheat & o N
23.6 NL child 5.9 Potatoesy @' © 9D
17.9 WHO cluster diet D 6.5 Whey® @ 0 2 &
16.3 DK child 55 O [what < Q%
16.2 ES child 44 v, [(Wheate > @ w
16.1 WHO cluster diet E 3.9 Whegts & & w.°
- \)
16.1 DE child Al U lwgeat o0 ¢ @
15.1 WHO regional European diet Q4.0 N Potatoes S S @}
@
15.1 FR toddler N ETSE Potggdes o0 o
14.7 WHO Cluster diet F § Q6 @ | What 5. D
14.3 FR infant g5 &Y [Tk andhilk products: Cattle
13.4 SE general population 90tp%rcentilew 4.&@ @ Pota;tggs [(\\@
12.9 IE adult 0% & |les o |MiX @
12.4 PT General population ~ . . %53 @@ ®tatoe§\v
10.3 NL general o @ < 2.2, 6 Pota:)o&
10.3 UK Toddler O (O [P o Ow@z@
10.0 UK Infant @Q A e o330S | Potatoes
9.8 IThidstoddlr @ ¢ © 650 . Wheat
9.6 LT adl%l\gﬁ é S ,r@ K@ Potatoes
9.4 ES adutt N @ 23 & | Wheat
8.1 FRall population @ " Q7|33 Wheat
6.7 @ adult%\ﬁ & @U @g Wheat
6.2 pKamit © 2 © O 0 Wheat
5.4 UK vegetaiian & &Q o |20 Wheat
4.7 AL geg@él popufation A@ & 3.4 Potatoes
4.6 Sfuk e &N O O 1.7 Wheat
4.4 F@\\éult O A 1.2 Potatoes
T @ & & &
AN N @ . O
% NN
§ &
v
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Table 6.9-6: IEDI/NEDI calculation for flufenacet according to the EFSA PRIMo model
(rev.2.0)
(limited to cereals, potatoes and maize, including commodities of animal origin)

TMDI Highest contributor to MS diet
MS Diet

(% of ADI) % of ADI Commodity@%)

21.2 NL child 5.9 Potatoes <, o N
19.1 FR toddler 7.9 Milk * @ o 9
18.2 WHO Cluster diet B 8.5 Whe@® @ < &
16.3 UK Infant 77 O | Mik* < © %
16.2 DK child 55 %, |Wheate > @ w
14.6 WHO cluster diet D 6. ) Wheg> & &F .

- \)
14.0 ES child @ Ulwpeat o0 o @
13.5 WHO cluster diet E ap3o s wheat & @
- ©

13.2 DE child A9 ¢ Wheah oS

12.7 WHO regional European diet @\? @O f\@ Pétatoes N @9

12.5 WHO Cluster diet F N g]36 & Wheat @

12.5 UK Toddler S T4 @uike” 9D

11.8 FR infant 0% & |1 o |mM* @

11.0 SE general population 90th pgi&?ntileo ¥4.2 @@ ®tatoe‘s\v

. 7 @ R .

10.9 IE adult N < 2.3, Q Maize

9.9 PT General population O 53 & P@@es

9.0 NL general @»Q AN ey . |27 S ?gt;@tatoes

8.3 LT adult @ @ Y © 3./%@ <} Potatoes

7.6 ES adyl0 v, |8 <@ whea

7.6 IT ki®toddlens N\~ @) 56 & | Wheat

6.7 FRall popultion @ & Q7|33 Wheat

63 DK adulty o 20 Wheat

4.8 mads © 0 © L0 g Wheat

4.6 UK vegetgtian & &Q Q|20 Wheat

4.4 Gl adu/,],t@ Y A@ S 1.2 Potatoes

4.0 Suk @t &N O O 1.7 Wheat

34 PI@\g\Jeneral populatiea Y 3.4 Potatoes

*Mil Crea@ﬂnot c Untrat% nor cvs%téujming added sugar or sweetening matter, butter and other fats
derived from@nlk, cheeye and ¢@nd. |

% NN
S
O

§ &
AN
>
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Acute Reference Dose (ARfD) and Dietary Exposure Calculation

In order to evaluate the potential acute exposure to flufenacet residues through the diet, the National
Estimated Short Term Intakes (NESTI)/International Estimated Short Term Intakes (IESTI) are

estimated using the EFSA PRIMo model (revision 2). 2

@
According to the Review Report (7469/V1/98-Final — 3 July 2003), an A%%D 0%%017 Wkg b%/d
was established based on the 90d and 1year dog study. @

% %

In the EFSA Reasoned Opinion (2012) the acute consume@%posure& was %&lculate@for glN?pes of
cereals (wheat, rye, barley and oats) using the highest resitdtue lev undi‘xg%ereal@am @@ mg/kg)
This value corresponds to the currently established MRIG)fo tb\?@ crog@? @ Q 2y

The input values for cereal grain and commodities o@hlma @rigin were co&@e be adequately
supported by data. As evident from the supplemet%w trlakgreportaﬁ in section 6.3.1, the ue level
used by EFSA remains the highest value over all avai L@ resu\ig\ data@nd G@s and @ considered

adequate to be used for the short-term risk as&&h‘len@cula . c& @ @
v

g

s

Taking into account the ARfD of 0. @@mg/k@ the est I@TI \@?stmeﬂd at 7.3% of ARfD for
children due to consumption of milk and &3 %o of%é D fop adu&@lue Q%onsumptlon of wheat. It is
concluded that the herein supported @ in gereals dg not @ult %bunacceptable health risks to
European consumers. %, @ O e & S

AN N

N
The results of the acute exposure calcula&ns are %pll@?l Talé%% 9-Tv @

7)
7o
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Table 6.9-7: NESTI calculation for flufenacet according to the EFSA PRIMo model (rev 2)

Commodity Input Maximum food | Percentile | MS diet Body IESTI 1 % ARID
value intake reported weight | (mg/kg
(mg/kg) (g/kg bw/d) (kg) bw/d)
Children @@2
Barley 0.05 177 975 UK4-6yrs. | 205 @).oooé &5
o @
NS 9
Oats 0.05 3.98 97.5 DE &@ 16,150 0002 § 12
Coxvges |91 |20
Rye 0.05 6.32 97.5 KInfp | °87 | %0.0003%, 1.9
N Q GRS
h N S
Wheat 0.05 14.45 97.5 UK456 yrs @ 203 0.60067 4.2
L S OYES)
()
Meat (bovine) 0.05 12.78 <§ \© DEQ@ Q@5 S @‘{000&)& 3.8
- S
. Q &
Fat (bovine) 0.05 2.07 v 97.5§ UK Jifant 8.70@€ 0001 0.6
& @ & S
Liver (bovine) 0.02 807 - éb { 5¥ @QK In%lt @ @OOOZ 0.9
. . N . . .
dney (bovine) % ors &F @m °M14§ﬁooooz 1.1
Kidney (bovine 0.05 3.77 97.5 U& ddle% SR . .
Q
\\JJQ _))Q S S &
Milk (cattle) 0.01 082 o[ ons @@JK ln@@? O\@O 0.0012 73
=2 N
Eggs 0.05 AN 12.4;\@@9 & 973 ©|  UKifant & 8.7000 |  0.0006 3.7
S @ N
) e 9 N
N &© Adlﬁts N A
ST
Barley 0.@ Q- 7.24 975 & AL 63 0.0004 2.1
I Q @
O g .10
Oats 05 @h® % @ 97, & LT 70 0.0001 0.4
& S O 8 N
Rye - o.gi\ 4.85@© Ryrs @ LT 70 0.0002 1.4
S Sk ST S 8
Wheat Qos O ) o\@? 97% | UK vegetarian | 667 0.0004 2.3
&
L VA S
Meat (bovine) § 0.0 595 & Qo735 NL 63.00 0.0003 1.8
< ¢ N &
Fat (bovin@))® @%75 @ S 975 UK Adult 76.00 0.0000 0.2
Q « @@ %
Liver %ne) © 00 2.70 97.5 UK Adult 76.00 0.0001 03
L%,
@ =
Kidney (bo@@ SN O&Q 97.5 UK Adult 76.00 0.0001 0.5
NI
Milk (cattle) §§$0.01© @ 1724 97.5 NL 63.00 0.0002 1.0
Eggs @@ 3.79 97.5 UK Vegetarian | 66.70 0.0002 1.1
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CA 6.10 Other studies

The toxicological profile and exposure assessment of metabolites in food of plant origin is addressed
in a position paper also provided in section 5 (toxicological and metabolism stud'@s).

@
Report: kca e.1001 T 2 M=47653541
Title: Flufenacet - Toxicological profile and exposure asse@%ent @\f;ﬁle plant metaBblites
Document No: | M-476535-01-1 - NN @xﬂ S
Study no. @ & o N
Guidelines: Not applicable (position paper) é}’ s Q) Q(f% v @i}\ﬁ
GLP Not applicable (position paper) @ A @ (é\“@ (@Q ] é&

O v @w @ ©
Flufenacet is both rapidly and extensively meta@ised;é%ch t a%even a%earl ampliffg dates no
parent compound is detected in plant commodities. A @iled @mpari@ of p and@@metabolism
reveals that several plant metabolites were n@tecte@as S}Q@nic n%étaboli@ in ra@ME studies.
o NN A @
For flufenacet (including its metabohte% a con@ehe%@e to;@%logwé\ﬁdatab@e exists which was
already evaluated during the peer reV unire ive 91/44/E @ a gr@@ extent. In the context
of the application for renewal of ap@ovalﬂ% the acgve sul@anceen@c@according to Regulation
(EC) 1107/2009 the toxicologjc@data @}%’e has &ven beén extenfend %gg\several new toxicological
studies. S § ©& %@) Q S
¥y © L N .9 . ©

The toxicological chara 'zati(@%f s@fal plant me at}lites%?ntaining either the fluorophenyl
isopropyl amine moietsyJor th&@iadone moiety@howat ag additional toxicological impact from
these compounds is expected. @Q N

ratiogy the ence a genotoxicity potential, some further
toxicity studies @nd sup] fﬂg) ing@;ﬁo@ rom_metabolism studies with FOE sulfonic acid
(M02), F@xale@amw, thiadop-N-glucosid€ \(M25) and trifluoroacetate (M45) the plant
metabolites ¢ ntgiﬁ@g the @.mropl@lyl js@opyl “amine moiety as well as the metabolites derived
from the thiadong%oiet&gre %pec@o e)@i higher toxicity or additional hazards beyond those

identified for @fenac@ %,
S & éé@ &

The me%m ites_@rived @om ﬂug{:t\)phenyl isopropyl acetamide moiety are included in the

Due to structural S#nilariyrcons

establighed residue defigition by meanf®of a common moiety approach. For two metabolites (FOE
sulfo acd F xalat@) suppl€pientary information is available from metabolism studies in rats

and rumingats an feedi@udie&\vith FOE oxalate in cattle and poultry. These studies show their
metabolic sta‘t@ and {Ow big-availability. Thus, it deems to be justified to use the toxicological
endpoints of th pareﬁ%compound for the risk assessments.

From the long-te P d short-term consumer exposure calculations for the metabolites containing the
fluorophenyl isopropyl amine moiety it can be concluded that possible intakes do not present a
consumer health concern.

The risk assessments performed for FOE oxalate and FOE sulfonic acid which may contribute through
possible occurrence in food of plant origin and in drinking water demonstrate that the toxicological
reference values are not exhausted also when combining both sources of exposure.
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Thiadone-N-glucoside (M25) is a plant metabolite originating from the thiadiazole part of the parent
compound. Thiadone-N-glucoside is a polar metabolite which is excreted in rats without undergoing
further metabolisation or cleavage of glucose as evident from a supplementary goat metabolism study.
The experiment showed low a bio-availability and the metabolic stability of &iadone-N-glucoside.
However, free thiadone may be formed in ruminants after ingesting feeding i@ s containing thiadone-
N-glucoside. Taking into account the findings from the supplementary g me@lism@%ﬂy with
overdosed thiadone-N-glucoside the human dietary burden of free thne cipat d in f&a of
animal origin is considered to be minimal. o & KN N
Considering that thiadone is a major rat metabolite, the tox@ologi@i prop@fes cagg@e cm%i\dered to
be co-tested with the parent compound flufenacet. é}’ O\© KK N é} .
S A A

Trifluoroacetate (TFA, M45) is a major plant metabdlite rved@n prin@r@ andCotati crops.
Based on the toxicological information is deems @ﬁet&t&cond{%the di&ary r@ asses@ient using
a specific toxicological endpoint for this m&té}bolite@rom ris <K&ssessg§n pr&@ﬁed in the
position paper considering food of plant an imal@lgin ifZoan béconcluded tha osure arising
from uses of flufenacet does not result in"%consl{ner heattficconeern, alsézwhen taking into account
possible contributions from drinking W%% as a@dditl&l so@. Tbé\\“f’FA gojicentrations used in
the risk assessment are considered to@suff@ntly onservative and,@ pra@e, the actual intake is
likely to be much lower than the cal@lated\va ues. %en a yineraol Worst case assumptions the
calculations indicate that the i?tégded u@?’of flufénacet ¢ ntainéng proﬁg%ts does not pose a risk to
consumers as a result of exposu% to T@& é %@ Q

& O N2 &
Some of the plant metab(@s dea@%/ith i@lis poegition p@/p%r are 1§§\pne to reach groundwater at levels
exceeding 0.1 pg/L. Théiy toxi&(@égical %ﬁles Qd expgsure a&Essments are addressed in documernt
N4 following the s ise approackwequirgdvin S (0] 2000 rev 10 taking into account the

&y
routes of exposure @ough@ﬁnki A ater fom§ <
Q S >
@ N Q? ©© Q @

N
CA 6.10.1 &@Effe@%ﬁn %@ resi%@ lev%lsn p%lgj@ and bee products

The objective of Sué? studies would be to determine the residues in pollen and bee products for human
consumption r@s\ﬁl’ting ﬁ@h residucs ta up byhoneybees from crops at blossom.
o N &

. N
No final te@uidel@@e‘) is ctigrently 4vailablé3which provides an agreed test methodology. Therefore it
. .. Q. . ' . . . . .
is the opinion of fhe applicant thigt it isinot appropriate to address this issue until such guidance is
avail %lcf. SO. ‘ance Docunagl@for Applicants on Preparing Dossiers for the Approval of a
Chemical N&w Active Su%ﬂce a{@For the Renewal of Approval of a Chemical Active Substance
According 16 Re gilation (EU) No=283/2013 and Regulation (EU) No 284/2013").
S @
e @

Flufenacet is applig cereals pre-emergence or at early stages of plant development during leaf
development or til@’ing before blossom. Furthermore, residues are very low in all plant commodities
investigated. Also, cereals are typically no feeding item for bees. Therefore, any studies to investigate
residues in pollen and bee products as a result of flufenacet uses in cereals are not considered

necessary.
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Appendix

Table 1: Flufenacet EFSA PRIMo (2.0), TMDI calculation)

Flufenacet

Status of the active substance: |Code no.

LOQ (mg/kg bw): |proposed LOQ:

Toxicological end points

<
R

ADI (mg/kg bw/day):

Source of ADI:
Year of evaluation:

0,005 ARMD (mg/kg bw):
Source of ARD:

Year of evaluation:

@@&

i - ©
Chronic risk assessﬁl&ﬂ \% - <y - A
TMDI (range) in @, R @@ @ ©©> @
mlnlmu K
@ ? ®
A \ (\ @
No of diets exceeding ADI: @ — ((\\
Highest calculated Highest contributor \ \r'\r’outor to % z@ ntributor to @,
TMDI values in % to MS diet Commodity / %S & diet  © modity / @ MS diet ommodity /

of ADI MS Diet (in % of ADI)  group of commGAi N\ (in % of ADI) \;roup of corpn@] ° (in % Q&A@ group of commodities

59,4 NL child 17,7 Potatoe: @U 1 FRUIT (FRﬂf@ﬁ\éR FROZI % Wheat

57,4 WHO Cluster diet B 17,1 Wh & Pot © @ 2 FRUIT (FRESH OR FROZEN)
55,4 UK Toddler 29 SECARPLANTS gg L \ws5 %Z \§ o | & 78 Wheat

51,0 DE child 23,0 IT (FRESHQREROZEN) Q 8 2 \ Q \ 7,7 Potatoes

44,9 FR toddler 15,2 otatoes > K FRUIT (F ORFROZE 52 Wheat

43,1 FR infant % FRUIT/KRESH OR FROZEN) 1@ Potatog 5,1 Milk and milk products: Cattle
41,9 IE adult °\1 - Fi SHORF N) P, toes @ 4,6 Wheat

39,8 WHO cluster diet E QM1 ‘%ot es % \&9 N 58 FRUIT (FRESH OR FROZEN)
39,2 WHO cluster diet D 13,0 & heat 12 2 olatoes \ 2,8 FRUIT (FRESH OR FROZEN)
39,1 UK Infant 1 SUGAR PLA @ Potato 55 FRUIT (FRESH OR FROZEN)
38,2 PT General population °\16) Pota @ @@ 6,4 FRUIT (FRESH OR FROZEN)
34,8 SE general population 90th percentile & XZS P S @ & ‘@ 5,8 FRUIT (FRESH OR FROZEN)
34,1 DK child e 11,0 & Wheat @ atoes 5,1 FRUIT (FRESH OR FROZEN)
34,0 WHO regional European diet % e 12,0 Potatoes \ 5,9 Wheat 3,5 FRUIT (FRESH OR FROZEN)
33,3 ES child @\ 8! ° @ \Q FRUIT (FRESH OR FROZEN) 55 Potatoes

33,1 WHO Cluster diet F % at @\ & 52 Wheat 3,8 FRUIT (FRESH OR FROZEN)
25,4 NL general % @@ 8,2 oes & 4.9 FRUIT (FRESH OR FROZEN) 41 Wheat

24,9 IT kids/toddler w @ 13,3 K Wheat @ 3,5 FRUIT (FRESH OR FROZEN) 2,7 Potatoes

21,8 FR all population 6,6 @ Wheat 6,2 FRUIT (FRESH OR FROZEN) 3,4 Potatoes

21,0 UK vegetarian @ @’I Pota@ @ 4,1 Wheat 3,8 SUGAR PLANTS

20,7 ES adult & @ > % 7 V\@ s @ 4.1 FRUIT (FRESH OR FROZEN) 2,8 Potatoes

20,5 LT adult @ 9,5 Potatoes &\ 2,3 FRUIT (FRESH OR FROZEN) 2,1 Wheat

18,4 UK Adult 4,2 & Potatogs @ 4,0 SUGAR PLANTS 3,4 Wheat

17,5 IT adult Whe@ 2,8 FRUIT (FRESH OR FROZEN) 1,8 Fruiting vegetables

16,6 PL general population 2&10, Pota 3,4 FRUIT (FRESH OR FROZEN) 1,1 Fruiting vegetables

15,7 DK adult @ 4,4 ﬁ toes 4,0 Wheat 33 FRUIT (FRESH OR FROZEN)
11,1 Fl adult \\ 3,7 otatoes 2,5 FRUIT (FRESH OR FROZEN) 2,0 Wheat

U@}’
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Table 2: Flufenacet EFSA PRIMo (2.0), long-term consumer risk assessment (based on EFSA Reasoned Opmr@% EFSA
Journal, 2012:10(4):2689)

Flufenacet

Status of the active substance:

|Code no.

LOQ (mg/kg bw):

|proposed LOQ:

Toxicological end points

ADI (mg/kg bw/day):
Source of ADI:

0,005 ARMD (mg/kg bw):

Source of ARMD:

S

Year of evaluation: Year of evaluation: 0\ Al
Chronic risk assessmegf, AW Ny L&D A
TMDI (range) in % of<&DI Q S N R °
minimum - @%; & @ & @ @
: ® P (O«
No of diets exceeding ADI: &= > Py @
Highest calculated Highest contributor 2nd gontr.& to 7 3r tributor to

o ©

e®

TMDI values in % to MS diet  Commodity / \ diet odity / @ S diet modity /

of ADI MS Diet (in % of ADI) group of commadities f’&?% of ADI) )Kgro% of commndm@s ° (in % of ADI)@’Q up of commodities
24,7 WHO Cluster diet B 8,5 Wheat x ‘]%matoes Potatoes

23,6 NL child 5,9 Potatoes, @ & Milk and @roducts n&e Wheat

17,9 WHO cluster diet D 6,5 & @ Po toes @ @ 1,0 Tomatoes

16,3 DK child 5,5 @@ @ & 4 2,4 Potatoes

16,2 ES child 44 eat @& ( 2,5 |Ik and milk ;@%}:ts Cattl 18 Potatoes

16,1 WHO cluster diet E 3,9 @ heat & % 3,8 Potatoes X 1,0 Poultry: Meat

16,1 DE child % Wheat \ Milke; % k products: @ige 2,6 Potatoes

15,1 WHO regional European diet ° b @& )0 Whea @ 1,3 Swine: Meat

15,1 FR toddler @ 5,1 oes & 2 6 \ 1,3 Bovine: Meat

14,7 WHO Cluster diet F 3,6 !&\Wheat @ Potatoes \% 1,2 Swine: Meat

14,3 FR infant @ Milk and r%roducts C@ Potato 0,8 Beans (with pods)
13,4 SE general population 90th percentile ° Pot%es @ 2,5 Milk and milk products: Cattle
12,9 IE adult € N23 @ 2,3 Potatoes

12,4 PT General population Ko 53 Potatoes @@ Q @ eat 0,9 Tomatoes

10,3 NL general ° % 2,7@&9 Potatoes \ 2 Wheat 1,3 Milk and milk products: Cattle
10,3 UK Toddler @\ @ @ Potatoes 0,9 Birds’ eggs

10,0 UK Infant %3 %m @\ z\&? 6 Wheat 1,3 Birds’ eggs

9,8 IT kids/toddler % 3@ 6,6 & 1,4 Tomatoes 0,9 Potatoes

9,6 LT adult w @ 3,2 K Potatoes % 1,1 Rye 1,1 Wheat

9,4 ES adult 2,3@ Wheat @ 1,0 Milk and milk products: Cattle 0,9 Potatoes

8.1 FR all population @ 33 Wh@ Q 11 Potatoes 0.6 Poultry: Meat

6,7 IT adult &@ % 4,1 & ° @ 1,2 Tomatoes 0,6 Potatoes

6.2 DK adult D 20 cat &\ 15 Potatoes 0.7 Rye

54 UK vegetarian 2@& Wheat @ 1,4 Potatoes 0,6 Tomatoes

4,7 PL general population % @ Pot, S 0,9 Tomatoes 0,1 Onions

4,6 UK Adult & 7 sWh 1,4 Potatoes 0,4 Tomatoes

4,4 Fl adult @ 1,2 &matoes 1,0 Wheat 0,7 Rye

&
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Table 3: Flufenacet EFSA PRIMo (2.0), long-term consumer risk assessment (uses limited to cereals, potatoes @% maize)

Flufenacet

Status of the active substance:

|Code no.

~

\g,x
&@@ 5
>

@o

o’

LOQ (mg/kg bw): |proposed LOQ: (
Toxicological end points - @ ’ ©© \X % @%
ADI (mg/kg bw/day): 0,005 ARMD (mg/kg bw): @ K @& &
Source of ADI: Source of ARfD: & @7& S& & @
Year of evaluation: Year of evaluation: @ C, @; ° &
Chronic risk assessment’ _\ \ N D) AR
TMDI (range) jn % @\@ N D Q-
minimung,- fyaxi Q & & @ % °
3 \K 21 >80 < S
No of diets exceeding ADI: O A E®) ®) @ (’Q@
Highest calculated Highest contributor @@) 2 ontributor to @ 3rd contnu@ o]
TMDI values in % to MS diet Commodity / o @ MS diet Commodlty @ Commodity /
of ADI MS Diet (in % of ADI) group of comr?\gd%s 2 (in % of &BI) _ group of ¢&¥ odltles @7 Al of ADI) group of commodities
21,2 NL child 5,9 Potatoe: @ . &g Mil ﬁgcream B ©> <47 Wheat
19,1 FR toddler 7.9 Milk i&eam @@ \5,1 ©\ %@ 2,6 Wheat
18,2 WHO Cluster diet B 8,5 2,7 atoes 2,5 Maize
16,3 UK Infant 7 7 @%ﬁtﬂ@;nd cre& @ 3,3% Potatoes @\ @@@ 2,6 Wheat
16,2 DK child heat o &&; Rye 2,5 Milk and cream,
14,6 WHO cluster diet D @ Wheat& \4, Pof & \ 1,0 Milk and cream,
14,0 ES child Wheat 25 ilk and cre 1,8 Potatoes
13,5 WHO cluster diet E o % 3,9 Keat & @ 3 8 \ Potatoe@ 1,0 Poultry: Meat
13,2 DE child @ 4,1, Wheat @ & Milk eam, 2,6 Potatoes
12,7 WHO regional European diet « %\ Pot % @ Xo% 1,3 Swine: Meat
12,5 WHO Cluster diet F \§> %@} @ 3 4 tatoes 1,2 Swine: Meat
12,5 UK Toddler @ 4.1 Milk and crean@ & Q @ Wheat 3,5 Potatoes
11,8 FR infant & \ 5,1 Milk and @ 3 Potatoes 0,8 Wheat
11,0 SE general population 90th per%’r\‘@ % Potat \ Q &E Wheat gg Milk and cream,
10,9 IE adult ize , Maize , Potatoes
9,9 PT General population ©\ @@3 @toes ° @ @% 3,9 Wheat 0,5 Maize
9,0 NL general % @@% 2,7 & otatoes& ©\ 9&9 2,1 Wheat 1,3 Milk and cream,
8,3 LT adult 2 Potat 1,1 Rye 1,1 Wheat
7,6 ES adult w @ ) ©% 1,0 Milk and cream, 0,9 Potatoes
7,6 IT kids/toddler ,6 0,9 Potatoes 0,0 Maize
6,7 FR all population @@ %@ 3,3 @@Nhea @@ 1,1 Potatoes 0,6 Poultry: Meat
6.3 DK adult S O 0 Wheq&\ 1,5 Potatoes 1,1 Milk and cream,
4,8 IT adult é 0,6 Potatoes 0,0 Maize
4,6 UK vegetarian % @ \Ql 1,4 Potatoes 0,7 Milk and cream,
4,4 Fl adult w & 1 2 ° ©Potatoes 1,1 Milk and cream, 1,0 Wheat
4,0 UK Adult @ \ Wheat 1,4 Potatoes 0,6 Milk and cream,
3,4 PL general population Q\ @3,4 Potatoes 0,0 Maize FRUIT (FRESH OR FROZEN)
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