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& D
ITA 6 Metabolism and Residues Data Q\ @&

This document is a revision of the metabolism and residue chapter evaluate the EU listing pr@

(Annex I) of Fenhexamid and was prepared with the purpose of supporting%the Annex | %@ewal@

: & 2
Plant and animal metabolism studies were submitted wih the origin@\’EU dossieg and these h@%}” @
concluded that the parent active substance is the main %sidue sinc@o metabolit@@@xce d of é

the total radioactive residue in any study perfor@d. Additim@@plant met@lism@tudi@ we
conducted later in lettuce and field pea to poten‘%&@ support add@ona@f‘ops d the¥ are inctuded
this updated EU dossier together with a confied r(ltatio@crop\@udy@tp support u@% wlﬁ%

succeeding crop scenario could occur. Fromé%l ava@@ole &@ﬁ st@&les ulc%@e concluded tat the
metabolism pattern was consistent across a%teste@lant @ﬁ%cie@@j o @& @ @& ¢

<
A goat metabolism study, not reported iai\t’heb Gisgina %d}ssie{®ecau@%he{{1@nd%wsewere o§rops
not relevant as feed items, was condd aﬁs& eva ted@ib th&P@%vie in 2005 The@tudy is

included in this AIR dossier for th&gke obcomplgteness(the Q&@S 1‘@ de@ if t stu@hould be
evaluated or not). © 9 & § O O ©
o . P S @8 O
AN S A @ @)
Residue studies in/on stone Trait (mectarings, peaghes, cd@rriesﬁplum %et;rié@ and%mall fruit (grapes,
strawberries, raspberries&@@iwi ag fru@%g @tabl&s (tomatoes) wyere iﬁ@%de in the initial dossier.
The representative use;igchos% r thg Anney real ar® grapes, strav%egri@and tomatoes and the
o 2 oo e st inolu
GAPs supported f(@ incl 10m@[ev%@re t@mg&s tth%e valu@iéd inghe first inclusion.
N) Q" °~ N 9 SN
During the E @%Viegﬁmhe{ﬁ grape tria]{,%condag\ted in%e Wemﬁubmitted and subsequently
evaluated (E@O 6§er &g&@iew @eetilgfgs, ‘F@} Re{g@t o Fenh@xamid’ ECCO Team at BBA,
Braunschwéig of 28 Febg.lary.)g\ﬁ@ Dy © @ é&%
As a r%@@\tration on éﬂhpes@as granted in the@A @ging @ Peer Review process, Bayer AG
recommended rec@deri{@%he gape L R@posa@@iven invthe draft assessment report (2 mg/kg)
by submitting th VIS data sc§n the@RL wWotild afsd coggr imports (ECCO Peer Review Meetings,
‘Full Report O@Fenh@mig CC@@eari@at B@ Br@@sohweig of 28 February 2000, pages 155 —
186). Q O © \"\ NN
The dat&@mitted were consi@ed Q'j- icienfao dg{ge processing factors, but one open point was the
recalculagion of mateQ% baldntes where tl@ne éssary data are available. Two processing studies on
grapes, are submit&é? wit@bis @ der @widing information on mass balances (preparation of
wine and raisins). <)
> & @ A
WA
Relative to@ mgfaboli and residyéZsection all further data requirements addressed in the ‘Full
Report o@@mi@%ce@& Peer Review Meetings, ECCO Team at BBA, Braunschweig of 28

F ebru@% we ulﬁ@%d. §®

N . . . .
F T ree trid¥s 0n@matoes, cucumber, peppers, lettuce, green bean and onions were submitted

Sp

S

on nati level and MRLs were set for these additional uses.
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In the process of the MRL review program under Article 12/2 of the MRL Reg. 396/2005, Tigs 1 S
Summaries from all trials (trials from the original dossier, additional European grape trials and” US
data on grapes) were provided to the RMS (CRD) so that all necessary dat%?re already @%lable@j
Therefore, no field residue data will be included in the amended Annex II d0§$ & ©®

N
The confined rotational crop study showed relatively low transfer of soﬂ%&dues to r(@gonﬁ opsH
‘”\tg X
especially when they were sown approximately 130 days(@ter the appli¢ation onto bagﬂe sm&Smc @Eﬁe
crops supported during the 1% inclusion are not considered rele@ant to be @(Nﬂ @rot ns, o

establishing MRLs in rotational crop commodities 1s@%t required. & é\g Q @@ C&

Livestock feeding studies were not conducted @e the snm@tlon (g%he fé@d to\-@od t@nsfer@ds
ded t relevant due to th tob lie (o
regarded as not relevant due to the crops to b applie (};@ @6

f@

Xy
Q v @y
The TMDI for a 60-kg adult is 5.4% of th%DI @sed o@the F@)/WF% El@pean @et (@ re
report for the active substance fenhexa@% E%gopea@\%om@510%%l92@/99— v. 2 of ober
2000). The total NEDIs (UK diet) fdulﬁ&\hﬂd@n iﬁmfa%@er@n of ADl@ECCO
Peer Review Meetings, ‘Full Re@ onﬁ@knhe&a id’ Cg@ea St B@; Bﬁb&@lg of 28
February 2000). R > @ @ S’ o .
An ARD was not derived an%@erefi% an ac@’e e;@ﬁur&g&es ave 10 be ¢l ul fe
The chronic dietary risk a§§essm&nt is @ﬁate(kapplyggg the&EFS&%RH\@ mo%e (Versmn 2) for

timati the dietary ififak t . S
estimation on the dietary,ir a@eo@ozj u; § Kw\g %@ §
i $ 5 g0 8 0
IIA 6.1 Stability of residues @
@
& Q 9 & &

IIA 6.1.1 ©®tab1®y of ré&duq&dun%stom@ ogﬁlpl @ N
The stability of reﬁues‘zﬁnrm%stor%%of s\@ple Syas d@lon&gted during the EU evaluation
process Q@means of @ﬂ s vise s1d trials (i mg\@’rther grape trials subsequently
submlﬁﬁ and eval@lted) he s 0f fenhexamid, (@nved residues upon deep frozen
storage was lnv@ate& in @'wus\@latmﬁs ajid the%ammum storage period estimated.
Further details @n re#ue s@ﬂhty%@urm&sam les st e can be found in the EU Monograph

and the ‘Full®eport® F@*ﬁexglﬁm’ (@CO @er Réesyiew Meetings, 2000).

A 6.1.2 Stabmty@fr@es Qam@?exn@cts

The stdmage stab11 e&m e resi 1§ i mple extracts is generally checked during the
deve&pment of theg phé&e an@ftlc@@ém ethods.

Addltlonally, dyring remdue&anal &Eegular sample sets, the analytical performance of the
methods mugtsbe ci-%cke 1th segncu §

mformatlc{ tabl@ in the finalor any intermediate step can be derived from the fortification
experlr@s p @Drmed@durlr@method validation. If the recoveries in the fortified samples are within

recoveries on each sample set. Therefore the relevant

the a&&ptabl@mng@abl ty is sufficiently proven.
@ @
Y 9 53
IHA 6. Metabolism, distribution and expression of residues

Plant metabolism
In the original EU dossier three plant metabolism studies were conducted with [phenyl-UL-



Page 7 of 58

Bayer CropScience 2012:02-17

M-II/ Tier 2 summary: Sec. 4, Point 6: Metabolism and Residue data of Fenhexamid (KBR 2738)
(Submission for Annex I renewal)

1C]fenhexamid in grapes, tomatoes and apples. They were all considered appropriate in the @ial S
evaluation. The following conclusions were drawn for the metabolism of fenhexamid in plants:, Q
Parent active substance is the main residue. No metabolite exceeded 10% %the total rctive@j
residue in any study. Metabolites were formed by hydroxylation and by c¢éiyjugation one a
substance. Metabolites arising from cleavage of the parent molecule were not?@‘jound. S S

The metabolism of fenhexamid in plants is well characterized and the acgt\\lg% substancg\ @as defined %@
the only component of the residue in food. ©, @& é\a \\ @Q @
Additional plant metabolism studies were conducted IXr in lettucéy 1999, Doc @p. y!s-&%%%&l-l)é
and field pea (1999, Doc. no. M-016814-01-1) to pot@tially suppo#t additional c@s. THede twtar

crop studies are included in the present dossier to gfow a commonSovegiew @% wide range of crdps.
Furthermore, a confined rotational crop study (997, ]?oc. @ MﬁSOOﬁ;l—l Was pe%%rebe
able to support uses where a succeeding crop en%ou%&cur@ﬁhis ned¥o tatiohal crotf}’study

is also included in the present EU dossjer. Thefive ?&nt @Kabo@m stullies @ad th %onﬁ&ed
rotational crop study were also include%% the\%PK ossiig OOQ%. It @ be conclu@ fgall
available plant studies that the metaboli pa@m w@ogsi@emt a@ss aﬁ\testec@fant species
Structures, report names and furtherortgé%ion (@are@om@nd gﬁﬁ me lit@e given in the
list of metabolites presented in Dogument &, s RN S N S %@9

> @@ O N

9 9 § (©) <
The mg/kg-values or ppm V ofoé?fhexar@’d (K& 2& an@f m%t%olit@@n taBles and text are
expressed as parent compoutid equivalents [mg ass. equiyalentsfkg), ifnot otlirwise stated.
pengfie s copplensts LS ot

@% o @ N

~ SN Q
@ . N .
ITIA 6.2.1 In plants, at %stt e crops frap thredifférent crop catégbries
pags sl rhs e ingnt o >

Z A % N
Report: Q(Hﬁ.z.loé@* 199 @
Title: O[ Metabolisritof KBR 2738 in Lettuce SN

ReportNo & |MR860O8 O «° o> O ©§ o

DocumentNo @005’7&2-013@) N @§ %,

Guidelines: US BPA Résidue @rémistry Test Guidelide OPPTS 860.1300

&@S N@% 0§ Reﬁfe z§&lants©§§ ?i?&? . O@&
GLP s < D \@ > & Q
@@© Q S %@’ @@
@ @Q @Q . E@ufi@%um@ary
Q O O O N D S

Lettuce pl%nts were treéted t@e w@ [pl@yl—U@- ‘C]KBR 2738 (formulated as WP 50) in a

greenho@ study. Apphicati werond@ied L@ﬁig a computer controlled track sprayer with a flat
fan nozzle and con@ond t0 afield agplicatidn rate of 0.843 kg a.s./ha each. The first application
was%%’nducted approx. 3 %eksﬁge@jfore farve \ollowed by a second application approx. 4 weeks later
(day 0), 7 days@efore harve%@f\ totg) of 92.8 mg a.s. (2 x 46.4 mg a.s.) was applied to the test area
(approx. O.i@m , ten%‘l‘ant omz@ndinggo a field application rate of 1.687 kg a.s./ha.

The total r 10ac;@e restdue ({ﬁRR) @ttuce (day 7) amounted to 19.83 mg/kg parent compound
equivale@ as dstermi mation of the radioactivity in the combined methanol/water extracts
and thé@)lid T he %jori R$98.1% of TRR, 19.44 mg/kg) was readily extracted by homogenisation
wit@etha@ and@eth Wl/water. F ollowing extraction, 92.2% (18.28 mg a.s. equiv./kg) partitioned
iné{ the loromethar§ phase, 5.9% (1.16 mg a.s. equiv./kg) remained in the aqueous phase, and
1.9% (@9 mg a.s. equiv./kg) was not extracted.

The results of the chromatographic analyses at day 7 are given in Table 6.2.1-2. In total, 93.6% of the
TRR in lettuce was identified, and further 4.5% was characterised.



http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-005762-01-1
http://cropscience-transparency.bayer.com/OrderProcess?DocumentId=M-016814-01-1
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The major radioactive component identified was unchanged parent compound, which amoun@%o S
approximately 91% (18 mg/kg). The main metabolites were the glucoside of KBR 2738 (M(Qljwith &
0.3% (0.06 mg a.s. equiv./kg) and the malonyl glucoside of KBR 2738 (M02) with 2.6% of T "ij; (0.5
mg a.s. equiv./kg). At least 9 metabolites were characterised, not exceeding 1.9% of TRR, ch
shown by TLC analysis with a solvent system which is especially suitable for'the 1nvest1@t10n®2 3-
dichloro-4-hydroxyaniline (DCHA) that DCHA was not a metabolite in lgtfuce. o S . %
& o> \\ N @

. el @ < @
The proposed metabolic pathway of KBR 2738 in lettuce was the ct conjugat@®n of@ atic é
hydroxyl group with glucose or glucose and mal@c acid. The presence of@%ﬁall ARounf® of
hydroxy-KBR 2738 glucoside and 4-hydroxy-KBR) 2738 glucoside @l@ge a@twn@ky d%lved %Qm

hydrolysis experiments. N\
6 °\% ‘§
S & o
N
A. Materials o © @j §@
1. Test Material o~ é\’ Q
Chemical structure ©
@’é‘;isif’i@n of the
@ P radioldbel
< G &
v 0 2
Radiolabelled test materiaby @pheg@ 1@€]KBR 2738 NS K
Specific radioactivity 1.70 MBq@% (4%Y nCiAng) %o fr@
D

Radiochemical purity®y o> 59% (HPLCARI TLE) &

Application rate @ ~FWwo spfhy apphications each at 0.843 kg a% /ha

Q

Preparation of ap@catm@ J TheWG SQformuﬁlon Was sipjulat homogenising the active
solution ©\ S mgredw@ Wlth&\the blank @rmutagion of the WP 50. The
@ @J@ %© a@phcé&on sc@?ﬁ @s prefared by dissolving the formulation in

»100 @1 of v;@ter @ v

i < &

2N Z

2. Soil&&%@&m@% S%ldy 10@ 50119\998% %gag’g@arbon, pH 6.3 (CaCl,), cation

exchange@acny&((ﬁo ngq/ 10@] é S
R

3. Plant: Lettuce@varl@/ Victoria Kigg, - Q N
entz@@e f(@@op eroup: *Qy nggab es ©
@ O % & @
S @ R
B. Stud&emgn \ N N &® ©\
3 @ S

Experimental con%itm@ S Q §

Growth: @° & @

Lettuce wa@wm al%} pla werﬁﬁan@lgned into small pots after 7 days. After 13 days they were
transplant& nto #J m?2 ntlgpont@@r which was filled with a sandy loam soil. Plants were grown

ina gr@ousgsee gﬁ%) «§

PN S
@\s\th ofJétuce § Temp. (° C) Day Temp. (° C) Night
in‘the gr@nhouse 20 6.00 am - 8.00 pm 14 8.00 pm - 6.00 am
Appllcatlon

The application conditions simulated the practice conditions of two spray applications to lettuce, each
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at 750 g a.s./ha in a spray volume of 1000 1/ha. The target rates corresponded to the anticipgfed
maximum application rates in agricultural practice. The first application was conducted 1mme<§%ly@
after transplantation of the lettuce plants at the 5 leaves stage (growth stage 15xf the BBCH m e) ca.
5 weeks before harvest using a planting container. The second apphcatlon ay 0) was cend fuct
days before harvest according to the intended use in practice when ca. 50% of the %ﬁl siz&ywas
reached. As a result, a total of 92.8 mg a.i. was applied (46.4 mg a.s. x@o ten lettuc©plant§@grow\nﬂ@
on a test area of 0.55 m? corresponding to a field rate of @7 g a.s./ha.@ é\a @\ @Q @
Sampling: & Q @ Q@ @@ C&©
The ten lettuce plants were harvested 7 days the secon@ appé?c,atlor&@he ten plagiss Wi@
combined, weighed (1359.2 g harvest weight) a@lomogems@ in h@ d n1t1<%er\®1e saggples were
stored in aliquots of 50 g to ca. 400 g at -20°Céé)r bel% @ @ \ §

o
C. Analytical Procedures o
' % @9 & R o O @% >
Extraction: \ \\ S &% N Q
An aliquot (200.0 g) of the homoge@d 1 t%ace \g@@ sueg&sw l@m ated th n@ﬁano@ X ca.
300 ml) and methanol/water 1:1 (V/@ %mg% ol t@’n suspépsion was
filtered by suction yielding the@eth%l /w er ex@ct (@ébmﬁ?ﬂé@s a@ the\%élids (non-
extractable residue). The methapol/watet ext@t wasevapazited téthe a@eou der at ca. 40°C
using a rotary evaporator. T@queoﬁ ren@qnder was exitacted @i h d@ghloromethar@ 3x ca. 300 ml)
leaving the aqueous pha (167@31) dlC rom@iane SO utl@ wassconcergrated yielding the
dichloromethane phase (40 % . For tl@co@stlo 1'of aligots, t%soh@ere@f—dned
Enzymatic hydrolyse@a (B 51d§@e c@ulas@ and\ Jé&e ckkmlcal\%drolysm with 1 N
hydrochloric acid eatl reflx wers add@nall condifeted with the aqueous phase to
evaluate the sig anC@%f hys;srga roc&cts Qa@@con@@ he@bta @ hydrolysis products were
extracted Wlthé&)yl @ta‘ce d%)r thgchen%al h@rolysm%nler meyitralisation) and analysed by
TLC. @ % @ @
Quantlta&%ﬁ %@ @ & @ é&%
Parent@lpound and&f‘etab es in“the e@n@cts (&seﬁere @uantified by TLC.
Identification an ara&erlsa@)n "\,\ 5 L

(o
Parent compoudd an et 1tes@ere fdentified by@c co-chromatography using reference
compounds, 1@I-mf nce pp\lﬁffﬁs ﬁ@n thQappleUnetabolism study, and mass spectroscopy.
HPLC was lﬁd for ﬁ@ion Hon of@ases@ (&)
[y o

Storage@ ility: N 9 Q @ @
The grly extractm@afte harv&;g& (sta@:n %@he same day) and the comparison of metabolite
strustures with othet stufhies agsured that th§epoﬁed pattern of parent compound and metabolites
adequately reflggted the residag com@nentsiat harvest.

N 5F CoRgpnenty

=) § %
< © &  IfResults and Di i
& @ < S esults an iscussion

%bo@ ofégphen‘)ﬁg?JL MC]KBR 2738 was investigated in lettuce following two spray
Q) v ighportion of radioactivity was extracted by conventional extraction (98.1% of
th RR 35 shown in Table 6.2.1-1.
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Table 6.2.1-1: Extraction of lettuce (day 7) following two spray applications of [phenyl-UL-*C]KBR 2738
at a total field rate of 1.687 kg a.s./ha @ @6
% TRR ppm >> @® v
TRR 100.0 19 @ & QQ
methanol/water extracts [98.1] Q N
dichloromethane phase 92.2 “1% 28 @) § &@
aqueous phase € 5.9 & 1.16 y\g\ \°\ Q
Total extracted g 98.1 Q@ 19.44 @@ NS y\g@ &
Unextractable (post extraction solids, PES) & 1. 9C 0.39 | =, QQ ©© Q&©
O @

% @
Table 6.2.1-2: Residues in lettuce (day 7) followin spray ap 1cat10u@ [ph l -Uly C]I@R 2738at
a total field rate of 1.687 kg a.s./ha \N v,
> .
Compounds and "*C-Fractions Q @ "o T% i@ﬂn D < AN
TRR o @ 1069 | ¥83.] O @f o
KBR 2738, parent compound g\ﬁ ’ \\ N ®p.7 ﬁ170.9® %, §
MO1 (glucoside of KBR 2738) @ N @ 503 @ 006 |8 é\a S
M37 (malonyl glucoside of KBR 2738@@ R é\g 2. @9 @51 @ @ %
Total identified SO \ 18567 O %
AN

U10 (aqueous phase) .} 7 J 0§ @Q
U8, Ul1 (aqueous phase) each "‘ 4 %os 2%09 mg@ @’ & @ 0.16 @ é
U7 (aqueous phase) ”\a %.05 &
N @ N @y 2
U4, Us, U6, (aqueous phas@y each €D’2 %:20.05 d¥¢/kg 0 6 0.%!& '
U1, U9 (aqueous phase), Sach S% %, <0. § @§ § 02 ™ (G NN
TLC-origin (dichlorong¢thane K(@se 1. Q@ueous ase 6 l(ﬁ% 4 0.37 - @
Total characterisedd)’ TN B & 45 Qs
Total extractablg\$ Q- kS O @\58.1 | 1944

Unextractable g@t ex%ﬁction sOtds, BES) & Ve &%9
Accountability & O O «~ o © ‘«Q§ 2, 19.83

a) M37 a compltely ic@ﬁtiﬁec@gﬂemb%f thegﬁgeral g@p MQ2 (conj e of KBR 2738)
b)  unidenfified metabolites Wer@wract by extraction and ¢ ato raphic behaviour
N ©

AN o . O o O
The chromatograp@ana&?es ofithe ra@mct&% residues 1@6 extracts are shown in Table 6.2.1-2.

KBR 2738 Was mz%l § ac&}lntl gf@’or 96I1% @f, the TRR in lettuce and two conjugated
metabolites were 1de ied. @R- com@ @@ted to 0.3% TRR. The second metabolite
(2.6%) can b®described V\éﬁ t e“gener&kstru “%)2” but the chemical structure was completely
identified %s M37 (KB -malpiic a T@ was proven by enzymatic and spectroscopic
investig@ns HydroKgsis e@enm&fts @h thg aqueous phase using enzymatic and chemical
procedures revealed@a‘c 2 dro KBR273 8@ 4-hydroxy-KBR 2738 were present as metabolites
butsanly in small t%flantg;@ only @nju@d as glucosides which were not further quantified in
detail. Special Z1.C analyses with @n uppolar solvent system were conducted to investigate the
presence o@HA \34) Jait thisicdmpound was not found as a metabolite.

The propo olic gathway is shewn in Figure 6.2.1-1. Two intermediate metabolites are shown
in bracke®. ©

A N
@ v\” I11. Conclusions

Th@é metglblism of the funglclde KBR 2738 was investigated in lettuce following spray application of
phen@ 4C] KBR 2738. Unchanged parent compound was the main residue. Two metabolites
were identified and quantified individually. They were formed from KBR 2738 by conjugation of the
aromatic hydroxyl group with glucose (resulting in MO1) or glucose and malonic acid (resulting in
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M37). The glucosides of 2-hydroxy-KBR 2738 and 4-hydroxy-KBR 2738 were found as metabglites S
in small quantities by enzymatic methods.

. N
N
& &> S
Figure 6.2.1-1: Proposed metabolic pathway of [phenyl-UL-*C]KBR 2738 in I@ﬁce AN s N
HO o O o HO c. o of S § &
(0] (0] o N N @
HO - o) NH HOw- 0 NH @& NN @ @
CH, ‘ CH SERNS %,
HO  OH HO  OH @Q ¢ L O
> > R O X
Glucoside of 2-Hydroxy-KBR Gluc of 4-Hydroxy-PQ(% S &© & (@) @
f o @ [V O o @
Y N \ ©
Q Q@' @ @ 6 o % %
Cl Cl @ Y @ o
HO & % SRS
S 45{2.} & S 5 <
HO NH +g NHE R Q> S @j @
CH, X N \O CHYY g N O 5 §
© @ N TS O O S &
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&
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o\ R NG
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&
Report: K11A 6.2.1 /02; | 1999 S 4
Title: Metabolism of KBR 2738 in field pea h O
Report No & MR-130/99 S & Q@
Document No M-016814-01-1 v &N
Guidelines: US EPA Residue Chemistry Test Guideline OPPTS &gﬁﬁ\%l 300 O o %Cé
\ 9,
Nature of the Residue — Plants ©) S Q
GLP yes @w N 9 \g
) %G Sy, A ©
@ < & VO &
ExecutivgSummary R o & A &
G N0 8O @
In a greenhouse study [phenyl-UL-!*C]fenhexamid @rmul@ WP 5 %ngr@ents\%f a \&\@50)
was applied twice to field peas simulating p@:tlcal@pray@sphc 1t10n@7 The, first a%hcatlon
was conducted at the beginning of ﬂowe@yg (g@wth $tage 6@ an nd app! 10a@ (d@%())

when full flowering (growth stage 65) @%S re@@?ed ace rdln@to the ro;e@d tr&@tments n p@lce
The field peas were grown in a 1 m? antg&} confainer. -4 on;gﬁ@er c troll racl@pray@wnh a

flat fan nozzle was used for application. T@ tota] %phg% on rafe’of h@»acu ce ampunted to
168.6 mg, which corresponded €Q"a s%asona ﬁeld te ofY.68 @ ﬁe@*’peas were
harvested in four fractions anc‘@nalygg in mq@ohs@ ud@hay (@y 9b®me&(day 21), pods

incl. seeds (day 21), and dry& ds (d%/ 77
The TRR in separate ﬁel% pea tlo% as @terml@d by sum@tlon Q@the €gdioactivity of the
combined methanol/wafex, extracts and%n th§ohd Safter t@@ solVent eggctla@ ctalculated in active
substance equivalentsyJhe @ in fay of @elc$s was 4. O S. g, the TRR in vines
was 14.32 mg a.s. glv /kg and@ po@r m@a S. @ulv /k&ﬁna&y, the TRR of dry seeds
amounted to O.ZO§ ulv &

The majority .5%8@~ the 'i‘\‘RR n ﬁel a ha§&’da @ was ad11%3§xtracted by homogenisation
with methanoDand har%oj@watergoll&ymg @?fact 7 88 ng

&

Y6 pargifioned into the dichloromethane
phase 1 and@i 4% remame in g;\lﬁ@aqu us p@e 1. Tée solids of % first extraction step (6.5%) were
exhaustigely extracted@ylth e@ HCI. A sfaller ¥nounief 1.0% partitioned from the extract
into the dichlorome % ¢ phase 2 nd 3. 6%6111%%@6(1 n Ec%ﬁe agwous phase 2. A total of 2.0% (0.49 mg
a.s. equiv./kg) rer@ed ut%xtr d (selids). @, Q

The distribution®f T a@ﬁ de*s%was imila: those in hay. In vines, a total of 1.5%
(0.22 mg a.s. &guiv @) Wa@unexigbted @1 pgd@ the fffial solids amounted to 3.5% (£ 0.01 mg as.
equiv./kg). @© \

The dls@ion of TR% ind eed ffe&f@from\%ose of the other fractions. Only a relatively low
portion>of the radioactiyit (& 0% thQNTRR) was extracted by homogenisation with
methdnol/water. FEgllowi egct@’ctlo 17@ (0.03 mg a.s. equiv./kg) partitioned into the
dichloromethane Phase @’and .0%,(0.03 @ a.s. equiv./kg) remained in the aqueous phase 1. The
solids from th& frst uazéﬁ ste@vere néRonly hydrolysed with dioxane/HCI but the resulting solids
were additigeally sex with VIN ®OH. From the hydrolysis extract, 14.2% (0.03 mg a.s.
equiv./k artit@’ed i@ the@chlorgethane phase 2, and the main portion of 28.0% (0.06 mg a.s.
equiv./ reed %the ous phase 2. After hydrolysis, a relatively high amount of the TRR was
still i%éxtr@d The’ subsequent KOH extract (17.2%, 0.03 mg a.s. equiv./kg) was not further
in@%ﬁd& t(@he l@i matrix load. A total of 9.6% (0.02 mg a.s. equiv./kg) remained unextracted
in the s¢lids of dry seeds after both exhaustive extraction steps.

The major amount of the TRR of hay, vines, and pods was readily extracted using methanol/water and
was mainly due to unchanged parent compound accounting for approximately 80% of the TRR.
Further portions of 0.4% of the parent compound were identified in hay and vines, 3.7% in pods and
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11.4% in dry seeds after exhaustive extraction using dioxane/2N HCI. The aqueous phases 1 (obtained S
after extraction with methanol/water) were further characterised by total hydrolysis using acidie (1IN
HCIl) and enzymatic (B-glucosidase, cellulase) methods, followed by partision of the hydyolysis
products (aglycons) with ethyl acetate and TLC analysis. This procedure allofyed the idenf@@gi

further amounts of parent compound (1.0 to 1.5%), as well as of low amounts of the two metabglites 2
hydroxy-KBR 2738 (MO03) and 4-hydroxy-KBR 2738 (MO06) obtal&% after hyd@lyms@af tl&
respective conjugates. A couple of further unknown cqiaponents we@detected in w aﬁ%)\nts @d @
characterised by their TLC behaviour. Unconjugated hydioxylated atives of tl@par nd &
were not identified in the field pea. The total amou@f KBR 2738 obtained frc@ all e@act@@nd t@
quantitation of identified aglycons are given in 1@6 .2.1-5 and Table@2.1- S

In dry seeds only the parent compound was identitied Howe@ the e@[rac no goae&%}e r

was more difficult and two exhaustive extra@&on s&?s w&i@ nee@d af}?. metl/wﬁter ex%%actlon
(dioxane/2N HCI followed by 1N KOH, see abov @ @ & % IS
From these results it can be concluded%%t 0&%&8@&6% m und elevar@ for&the \< i
definition. Special care was taken fméhe 1&%5‘[@3@11 of& H®N2 3 d@hlor@ hyc@oxy

M34) as a possible aglycon followm@ydr&%&sls b@lt w@iot f@:ﬂd 15@1y a@sec@@mle

Q @Q N
I@/Iatelﬁgl al@m l@s @ Qo L O
N
A. Materials @ X © g &@ @Q & @© é&
1. Test Material Qy S «;ﬁ\\@ .9 ‘.

Chemical structure 2
N Il © . RS § * position of the
N N o &% N radiolabel

Radiolabelled (6t maeial | [phenyl-DIL-“C}KBR 2738

Specific radiaastivid® O | 170 MBq/mgd#5.9 1Oi/m @

Radiochemigal purity > 98% (HPLE and BY.C) X

Application rate Tw®%spray appligations.each at0.843 kg a.s./ha

< ©
Preparétion of applica®on , @ Thé W@Gs0 forfaulatiSn WaKéﬁ%ulated by homogenising the active
solution Q\ & %ﬁgred@nt vsg}h the blanR formulation of the WP 50. The
@@Q § ap tlo&%lutlogwas@repared by dissolving the formulation in
N

19®¥ml gﬁgwateﬂn@ m@

& N @
S © N\ >
2. Soil: 3 (Ger@my@nd?gm s@(? 1. 9@) organic carbon, pH 6.3 (CaCly), cation
change ca&%‘ty (CRC) 10 1@0 %\
3. Plant: Field pea, Variet dula@
representatlve@r cr@ grou @%ub@

S
B. Study D % ‘”\a @Q
Experlm% 1c 1th1@: Ao Q
Growt@ @d (§

Field Iﬁeas w@e sm@m fi u@rows into a 1 m? planting container which was filled with a sandy loam
so&@ antere g@’wn @ greenhouse (see table).

Grow@h%f field peas Temp. (° C) Day Temp. (° C) Night
in the greenhouse 19-20 6.00 am - 8.00 pm 13-14 8.00 pm - 6.00 am
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Application: o

The application conditions simulated the practice conditions of two spray applications to fiel as @6
each at 750 g a.s./ha in a spray volume of 1000 1/ha. The target rates correspogied to the an@pate(@j
maximum application rates in agricultural practice. The first apphcatlon@vas conducted at
beginning of flowering (growth stage 61 of the BBCH code). The secon pphcatlong(%day t§was
conducted when full flowering was reached (growth stage 65 of the B&gﬁ code). A§ &esul tot&f@

of 168.6 mg a.s. was applied (84.3 mg a.s. x 2) on peas 8ifa test area g& 1 m? corres nd1 %a
g pplied (84.3 mg ) onp & B, @m&@

rate of 1686 g a.s./ha. Q @ X

S . 5 Q\} & &
Sampling: @ S Q) <G @
The first sample was taken as a hay fraction 9 after the se%nphc@on a@r fu ﬂow@ag

through pod formation. A half row of pea plants’ was cut g@/e tH&soﬂ S@Jfac%\" he plant r&%rlal
(207.5 g) was cut in pieces and homogeniséﬁn li@d ni{y @’n al@ot %@0 0 g)\)vas used for
immediate extraction and the rest was stor froze@(—ZO@r b ). ® %
The second sample was taken when thepdds “and ];@s we%m a sﬁpcul@ stage 21 da@ aftex
second application. One row of pea pl@s was.cut abéve thé&soﬂ S ace&ﬁd t@ant re rated
into pods and vines. Some of the pegs were oper@ to @eck @sm%@f th the_peas were
relatively small (ca. 2-4 mm dian@*er) the@ods Were not™ sub@qde @t an@§sed ay-one pod fraction.
The pods (302.1 g) were cut j pleg&g@and@ﬂ g&sed@%hqm} nitri VIHGS\WCI'Q cut in
pieces, weighed (516.4 g) and@homogems in hqu@’mtr&gen '7; ha%ot (10(% g) éﬁ)ods and vines
was used for immediate extr%tlonisand est stor@ froze% N 9 %

The last sample was take{l@%t mat ity &F day, r the seC@d apps@catlo@ h nts were cut above
the soil surface. The (Q@/ seed@ ere ggmoveg fro e po@ ankweg}ﬁ(u@g) They were stored

without homogerié@n and030. (@wer sed for immediate Sktractipn The remaining parts of the

pods were combingd witlithe sti@y, eﬁhed (211 3@ an%@bred&dlrect]@uncut The straw was kept

in reserve but W@ t%Qed g&ﬁe S%&dy \\ %&\ @@ §@ %@
C. Analytical Proc@ure&ﬂ & %K 5\@ ¢§ © w\,@

Extract@ % @9 @7 IS Q@ \@7

Conveﬁ%onal extractl‘ﬁ of. @ Q1 @ @

An aliquot (100. §§)f the hom@ems&@hay S s@esswe% macerated with methanol (2x ca. 200
ml) and methané @ > Cgp 35200 o g ﬁynon homogeniser. The suspension was
filtered by sugjion 1n@ e m@thanc@vatel@xtra combined filtrates) and the solids 1. The
methanol/water ext N rited \the @eous@mamder at ca. 40°C using a rotary evaporator.
The aqa@ remalnde was e te 1th lor@ thane (3x ca. 200 ml) leaving the aqueous phase
1(73.5 The dlch@romeﬂ%ne solutlo entrated yielding the dichloromethane phase 1 (50

ml) Eor the comb %’%on 1qu(@’ the{ d%@vere airdried.

Exhaustive e I@:tlo f ha

An ahquot f soﬁds 1 @hay was hydrolysed with dioxane/2N HCI 9:1 (20 ml) for 1
hour in a Qosed 1 at 190°C {sing aicrowave. The suspension was filtered by suction and washed
with s ts of 1ox§ 2 N HCI yielding the dioxane/HCI extract (26 ml) and the solids (non-
extra ?t%ﬂble @ due ot (5 ml of 26 ml) of the dioxane/HCI extract was used for partitioning.

W@ Wa@jldded I@and the extract evaporated to the aqueous remainder at ca. 40°C using a
rotary orator. The aqueous remainder was extracted with dichloromethane (3x ca. 20 ml) leaving
the aqucous phase 2 (17.5 ml). The dichloromethane solution was concentrated yielding the
dichloromethane phase 2 (10 ml). Vines were extracted analogously to hay using the same amount of
plant material (100.0 g) and solvent volumes as described above.
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Conventional and exhaustive extraction of pods: @ @6
Pods were extracted analogously to hay using the same amount of plant material (100.0 g) an e&) lven@j
volumes as described above. However, due to the low amount of radioac‘%@@ty in the digXane/,
extract the partitioning procedure was not conducted. Q @

> Q9 &
Conventional and exhaustive extraction of dry seeds: @& é\a\ \\ @Q @
The conventional extraction of dry seeds was conducE analogo to hay, h@wevergdue theé
dryness of the plant material and a lower amount av@fable only 5&, were ex %éted @ng Ko sa
solvent volumes. An aliquot (2.0 g of 35.3 g,) of sgiitls 1 was hyd#lyse@gwn 9:1 «(\\2
ml) for 1 hour in a closed vial at 100°C using a imfitrowave. T uspg ion was ﬁ red %Ctlnd
washed with small amounts of dioxane/2 N&HCIﬂﬁdm Q@e d Sxane/ Q ct (2& ml) iﬁm the
solids 2. An aliquot (10 ml of 29 ml) of the 8@ ioxa C @xtrao @as ussd for S@’mt mg ter &as
added (30 ml) and the extract evapor%% tothe aqgeou re ainger a 40° us1 H

evaporator. The aqueous remainder exto%%ted @h dieh oror®hargi‘\(3x C@O ml) lea .\QK

aqueous phase 2 (31 ml). Th lec om ne 1ut1 wagly conggfitrat yleldg the
B $ 2

dichloromethane phase 2 (10 ml). i S S S %
The exhaustive extraction for d z eds@yas v plet y tr€gfme t@f solfds 2 vgh IN KOH at room

temperature for one hour yieldig thej%OH extract ird th&@)hd one%tc ab%resigw).

Quantitation: %&’ N §) & oy \@2
Parent compound and metaboli es in th@extr@ (phz@es) W@;@ qua?ﬁi;lﬁegs@ TI§7
Identification and clfaract atl N

/

O
Parent compound d metabo v«@ 1deB§ed§y TLC co- c@roma’t%graphy using reference
compounds, ‘4C@, eren@ comp nd& rons\the a e %@abd@m t@ and mass spectroscopy.

HPLC was use@r ﬂ@%ac%) th@f ph@%s S §

S f@ @
N % & @© S)
Storage s@@l%ility: v\g @ Q@ @’
The ea@ extraction all §mple afte aamp@% or@arves&startmg on the same day) and the

comparison of metghplite ﬁlctu with® her&ﬁldle%ssure@@hat the pattern of parent compound and
metabolites reﬂe%&l th&emd@omp@}ent&@’harv@ S

N
@@@@©§@

Q O @ I@esu]@\and Discussion

The mef@bolism of o[}%nyl@ ‘4C§{BR®38 g‘\a’s investigated in field pea following two spray
applications. A Velﬁngh ortiofnof act@r was extracted by conventional extraction (92.8-
93. &?’ of the TRR%for «@, VI’B@S and@ods@wever less (31.0%) for dry seeds as shown in Table
6.2.1-3 and Tabje~6.2.1-4. & @ &
The chroma raphx%ﬁnal S oﬁi@e extracted radioactive residues are shown in Table 6.2.1-5 and
Table 6.2.1 @273 as ?gﬁle ma@@%emdue accounting for more than 80% of the TRR with the
excep‘uo@f dr@%eeds Qonly @@9% Unconjugated 2-hydroxy-KBR 2738 and 4-hydroxy-KBR 2738
were @re@ % O

$ 2 By
Hgﬁrolys@b experunents@rith the aqueous phase 1 using enzymatic (B-glucosidase, cellulase) and
acidic @thods (1 N HCI) revealed that 2-hydroxy-KBR 2738 and 4-hydroxy-KBR 2738 were present
as glucosides but only in small quantities. For analysis, the hydrolysis products (aglycons) were
partitioned with ethyl acetate and investigated by TLC.
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Special TLC analyses with an unpolar solvent system were conducted to investigate the presen

of
DCHA (M34) but this compound was not found as a metabolite. This compound was also ngt d@6
following exhaustive extraction. > Q\ v
The proposed metabolic pathway is shown in Figure 6.2.1-2. @J@ & @g

Table 6.2.1-3  Extraction of field pea hay and vines following two spray @catmns of []@ﬂyl -
“C]KBR 2738 at a total field rate of 1.686 kg a.s./ha

Oy
Hay (day 9) V}@ (day2?l) @ & é\a é
%TRR |o>ppm | %TRR | ppmy’| R O >

TRR 100.0)  24.02 | "¥00.)° @32 & © &
methanol/water extracts [9 [22. 456% [92@ . © %@ @@)
dichloromethane phase 1 q§8 0 @° 21.Ky @8 @12.§ N X
aqueous phase 1 Q. 4‘&@ @0 @@& 6. C;@J (%] & % .
dioxane/HCI extract * A (46 @ 08]|Q" 5.7 40.82]| © @’ @K
dichloromethane phase 2 < \N N 0.2@? <L Q7 0.16, §
aqueous phase 2 @ gé\ 36)@ (&& Q4.6 0\9\ é\ﬁ O
Total extracted @Q 98. o 2R3 @;\9 98.,§§J 110 %
Unextractable (post extraction solid&%PES) @ 2% %0 49 /@ Q 0.22y O\W\?

* extract was neutralised and partl‘%ned 1nt@dlch]@%8met@¥e ph %) a%ﬁﬁueoé%haséj
LN

Table 6.2.1-4  Extraction o%ﬁeld eap seed@follow%ng t@spr@&%plw%l?ns of [phenyl-
UL_mC];(ﬁz 273 @glwﬁegg‘wte {f 1.686 lgg a.s,/h &
@ S @Wod%ayg@ Dry geeds (Qa@ﬂ
o U o @G%IRR | zppm "% TRR | <ppm
TRR SIS S RO {g%ii 100.0 @ 0.20

methanol/water @?act% & \%93 .5& D73 1 [0.06]
dichloromethaf®pha o & v 793, @0.1&;5@ 170 0.03

aqueous phase 1 @ %o Qs & 0.09) @f 0.03
dloxane/ligf7 extract % &9@ % @3.0 @SO (2] @2 2] [0.09] *
dichlogofutthane phas3” § & SN B S TE R Y

aqueous phase 2 A %, q - % 28.0 0.06
KOH extract § & <

> 17.2 0.03
Total extracted @ @ & CRIRGES Q@zz 90.4 0.18
Unextractable@ost ex@actio %ﬁds fEs) |© 397 o 9.6 0.02

R,
* extract was neutralised an@%rﬁtied 1nt@1ch%@9met e phase 2 and aqueous phase 2

> &
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Table 6.2.1-5: Residues in field pea samples following two spray applications of [phenyl-UL-'

C]KBR
2738 at a total field rate of 1.686 kg a.s./ha . @ @b
Hay (day9) s Vines (day31)
Compounds and “C-Fractions % TRR ppm< | % TRR @pp%\@
TRR 100.0 24. (@ 100.0 | 1432
KBR 2738, parent compound (sum of all extracts) 87.1 2094 86. £ @38 2
- KBR 2738, parent compound (dichloromethane phase 1) @ 85.7 {390 60 % 2,108
- KBR 2738, parent compound (dichloromethane phase 2) 0.4 @ 0.10 @@9 §) 0. &
- KBR 2738, parent compound (from hydrolysed aqueous§hase 1.0,O7 0.24 Q S
dissolved in ethyl acetate) % Q& . & < @
MO1 (glucoside of KBR 2738) 10, -2 - Q & & @
MO2 (conjugate of KBR 2738) @ R NN D LY S
M37 (malonyl glucoside of KBR 2738) é& @@ N -g\’ NS *y
MO03 (2-hydroxy-KBR 2738) s @@f Q@ @@7 06 ‘G @%p.os& .
MO04 (glucoside of 2-hydroxy-KBR 2738) W\ﬁ% o\@ N @ > o - < -@
MO06 (4-hydroxy-KBR 2738) @} N @} 0.3©& & 6 @‘”\a 0.3 @@t
MO7 (glucoside of 4-hydroxy-KBR 273@ \ Ro @ %y é\ﬁ - g O Q.
MO8 (conjugate of 4-hydroxy-KBR %% @ %, \@7 E@ - @ 5 -
MOS8 (conjugate of 4-hydroxy- KBR%%)%ther hé)roxy KBR S - 2 @@ @Q N .
2738 metabolites) s Q¥ S @n@ S S D
Total identified NN T ] sar L2106 &bt 12.47
sum of hydrolysis products froth aqt@i&ous phése 1 dolved@ 03 7 0.09% @0.3 0.05
ethyl acetate N, @ G
hydrolysis products remalﬁng n%queous%ase§ @ é 1.0 2024 1.4 0.19
TLC-origin (dlchloro%&hane@se @6 N @ 0.55,7 23 0.33
TLC-origin (dichlorggaethane phaséQ) Q@ N) §9 @ 0.6 @ o018 0.7 0.10
TLC-origin (ethy@%te@ase ef Iy droig@ed Qeousﬁ@se & 0.6% @14 0.4 0.06
TLC-origin (ue 2) 8 & \ QP §@ 2, 0.61 3.3 0.47
radioactivity partition€d into @ueous@hase% rac@e @ S .0 @ 0.73 3.1 0.44
hydrolysis of aqueo phase = @g
Total chardcterised ® &, & &) VO 7 @ 1048 | 247 11.5 1.64
Totaléxtractable @ &) e O w| L 980 23.53 98.5 14.10
Unextractable (pos@act'@%solig}%\fES)@ N 2.0 0.49 1.5 0.22
Accountability @ @ > Oy 1000 [ 2402 [ 1000 | 1432
N ) D o
@ @Q @? . @@ ) , § @ﬁQ
NI R
¢ 9 R @@@ @
= S & S
% NI R
h v o @ O
N
WOV A
@ < Q & ©@
¢ & ¢
NN % S
@’ @@ N N
< g T
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Table 6.2.1-6: Residues in field pea samples following two spray applications of [phenyl-UL-“‘ngBR

2738 at a total field rate of 1.686 kg a.s./ha

o

Pods (day 21) | Dry seeds (day 77)

Compounds and “C-Fractions % TRR ppq§ % TRR Upplg\@
TRR 100.0 0.2 100.0&| 0:20
KBR 2738, parent compound (sum of all extracts) 81.2 0.19 20.99 @M &
- KBR 2738, parent compound (dichloromethane phase 1) @ 71.5 {%.18 &} ~0.02.8
- KBR 2738, parent compound (dichloromethane phase 2) 3.7 @@ <0.01 .4 §) 0.%@ &
- KBR 2738, parent compound (from hydrolysed aqueouséghase S) - P n.dQ @’ ©

dissolved in ethyl acetate) @ S D S @

. ) Rle . & &
MO1 (glucoside of KBR 2738) Q'?f@ N 375@ -Q.© & @}
MO2 (conjugate of KBR 2738) KA N NSV SN
M37 (malonyl glucoside of KBR 2738) é& @@ N g\’ @J% N - S *
MO03 (2-hydroxy-KBR 2738) @w @ ond. O . @%n.d. %
MO04 (glucoside of 2-hydroxy-KBR 2738) %% o\ @ > o S - < -@
MO6 (4-hydroxy-KBR 2738) @} N @} 0.4©& Q@l @‘”\a n.ds §
MO7 (glucoside of 4-hydroxy-KBR 273@ \ Ro @ %y é\ﬁ - é O Q.
MO8 (conjugate of 4-hydroxy-KBR 7@) %% . < %, \@7 E@ - @ 5 -
MO8 (conjugate of 4-hydroxy- KBR%38)+other hé)(iroxys@BR - @C y @Q @Q N -
2738 metabolites) s Q¥ S @n@ S S D
Total identified NN O] seb [, 019 Y 269 0.04
diffuse radioactivity in dichlorometltane phagyl & @ §- 47 -9 @4.7 0.01
sum of hydrolysis products @om aq@ous @%se 1 @ . n.d% @ v, 0.9 <0.01
dissolved in ethyl acetate % § @} é Y é
dioxane/HCI extract v N %@ © @6 N éﬂ <0.04 - -
unpolar radioactivit ydroly51s pr @’t ts @min@ §9 @ - q BN 8.2 0.02
in aqueous phase@? NNl Y 5 § @
fiiffuse radioacti y/thsw ﬁgodugxs remaming &\ N @ § - 13.7 0.03
in aqueous p @' (c’%’ @ § o
TLC-origin ( lor@aethaﬁ@pha% N § @1.8% <0.01 2.8 <0.01
TLC- orl&t@dlchlorome%ne phas¢2 S - - 2.8 <0.01
TLC- c&@n (ethyl acet@pha@ hy sed aquem@hasq@? @ <0.01 - -
TLC-origin (aqueoussphase 2), =« § w g\ - - 6.0 0.01
radioactivity part1@ed 1nt&aq@ phasg after @ﬂdlc 9.5 0.02 13.1 0.03
hydrolysis of aquépus plase 1 @, Y & §
radioactivity ofthe K xtrg@ O & O [y - - 17.2 0.03
Total charaérised® . © > N O » 15.0 0.03 69.4 0.14
Total extrdctable Vo & @ 96.5 0.22 90.4 0.18
Unextr@gble (post extf@@tion @ds, PES) @ N 35 <0.01 9.6 0.02
Accguntability O NN 100.0 0.23 100.0 0.20
N @%\f\’ o R
& @

%I Conclusions

The meta& sm KB@ 3&)1’1 ﬁ pea proceeded via two basic pathways. The first was the
conjug of § pare@ comgpound with glucose at the aromatic hydroxyl group. The second was an

0X1damn of xy@g, leading to hydroxy-derivatives of the parent compound in the 2- and

10n llow@t by é@njugation

Ho li\\g@hese metabolic changes occurred only to a small extent, the vast majority of radioactivity
changed parent compound. From these results it can be concluded that only the parent

compound is relevant for the residue definition.

This was in agreement with other metabolism studies conducted in grapes, tomatoes, apples and
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lettuce. Also, the extracted radioactivity and the distribution into fractions was very similar ang, no
cleavage of the amide structure was observed. Only dry seeds were more difficult to extract, byt @ent@
compound was also identified as the main component. Q\ v
As a consequence, parent compound is considered to represent the relevant rue. &@ @g
From the chromatograms and investigations it was concluded, that parent cot pound an@met@htes
were stable. &% L © .9 \zs@
© > &
%,

Figure 6.2.1-2: Proposed metabolic pathway of [pheny{UL-“C]KBR@{%S in field pes N é\”
@ & o R 9O &

A N @
v
o .2

NN —=
S O r
C C Q
@ é & éﬁ .
NHG: e ©
N C €
o WO < S
L © 4-Hy%roxy-KBR?\g . S
I RN
g @
R
§$ KBR'®738
O pdggnt compound
>
Q
&\
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Investigation on the possible metabolite DCHA (M34) in plants: o S
&4
Report: Ki1A 6.2.1 /03; [N, 1997 S SN
Title: Supplementary Report on the Investigation of 2,3-Dichlogds4-hydroxyarfiline Q\@
(DCHA) as a possible Metabolite of KBR 2738 in Plants. S A
Report No & | MR-92/97 ) NS
N e
Document No M-003792-01-1 @) S %y A @@
Guidelines: not applicable Q o N 5 &
GLP o N - S @ & =f
% & & N (@) &@
Samples from the three plant metabolism stédies in grap ap 1&, and%o @es W\\&f@fe \(\?' er
investigated regarding 2,3-dichloro-4- hydro%qamln@ (DC 34)as a @smbi& degradation

product of fenhexamid in plants. @ %

The majority of the extraction procedug&%@ndo o@’the d@a 1%%s s‘%fly \/ alrea@ rep@éd uQ?}ne
studies on the metabolism of fenhexamiy in gr%pes les n A dltl@lly, Wo hy@ysm
experiments were conducted to com ﬁ&} hy lyt@stablh{y of @nhe rlousQOIuble
fractions were analysed for 2,3 %@loro@»hydmxyanﬂme (&&A@rom@)gra cal%@TLC and
HPLC). & @ @

Surface wash solution, organis hasg\\@r aqu@us V@se @pple@were %aly@ for'QCHA by TLC

with a very unpolar solvent wste@& Well r chr atogr ic sg@arat@l of D@{A from parent
compound. Neither of th@@extra@ co Addltlonallﬁth ueo&s@%hase was treated
enzymatically (- glucosi?iase %Hulase an th a@ 1c sis. Noﬁe; of the treatments produced
DCHA. The hydro@t uct1sN etecte al"l\ derl frémn conjugates or cyclohexyl-
hydroxylated deriv, f the @m pouﬁ} Ex@mnat@n of th@detec%dble limits indicated that
DCHA was not a@et (@te i %ﬁpples W N NS

Similar inves 1on ere ondu cled withy \extr&&s ofsgrapes &he HRLC chromatogram of organic

phase 1 showed th@J 0 A Was pres Sent. Ifthe aQueousPhase @, the possible presence of trace
amounts O@CHA was-indicated }@C c@omato aph®). How@ver, the identity of this metabolite
as DC as by no @é@ans @nm y conﬁrme@ut tg&mn@}thls metabolite was DCHA then the
total max1mum ar@wt ogtzhe TRR in &pe%\ﬂﬂaat chld be@osmbly attributed to DCHA was only
0.12% (0.006 mgARg %\ (o

Solutions of the t mat@ d)§ aly@%’ by I@’LC the presence of DCHA. Metabolites in the
aqueous QQ ertall@@leavab V&K enz es to hydroxy compounds of the parent compound,
thus showi %g that they W@e n CH@ hegg rev\gé clearly showed that no DCHA was present in

tomatoe &)

For the@%drolysm @erl ents eﬂmuots @pﬁ%@yl UL-"*C]fenhexamid were evaporated to dryness
and\%én heated uider H& and"NaOH (both 1 mol/L), respectively. After cooling the
solutions were @@utrahsed r&s@lved@l methanol and analysed by TLC and HPLC for DCHA. The
HPLC investigatio :’37) o DEHA indthe solutions, but the TLC investigation indicated trace
amounts (1 V&@Na O‘Jg % wi Cl). From the results of the hydrolysis experiments and the
metaboh@ rep@ﬁ it w@ conelided that the amide group of fenhexamid was stable.

Extracf&d radiactivi and~dsstribution into various fractions in apples, grapes and tomatoes was very
simgr. Thezyast 1@@ ority of radioactivity was unchanged parent compound. No DCHA was detected
in%ese Q@nt metaboli'§§ studies, although from theoretical calculations trace amounts could have
been p@m.

Note: The non-presence of DCHA was also confirmed by the lettuce metabolism study and the field
pea metabolism study which were discussed above.
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o

1IA 6.2.2 Poultry $

A laying hen metabolism study was not conducted because the crops treat@vlth fenhex

\@o
s

grapes or stone fruits are no feed item for laying hens. @ < \@
XN S & o
N S P
I1A 6.2.3 Lactating ruminants (goat or cow) & & \\ @Q @

A lactating goat metabolism study was conducted with [ henyl UL- 6@ JKBR 273nd 1 se@d in
this dossier. The study was also included in the J MP@%osswr pre@ged and subné?\t’ed m%OS Q

o & & 7
Report: KIIA 6.2.3 /01 %‘99&\\ 2
Title: [Phenyl-UL-"“C]KBR 2738 Abséeption,distribuition, §xcret w and Thetaboli$m in
the lactating goat @) &ﬁ ‘Q *‘ 1@ LA .
Report No & | PF4387, date: 1998- 0@\1 aagé%ed\zﬁoo 09\13 % ©© & o
Document No M-004439-02-1 & D §
Guidelines: EPA Pesticide As@ysme‘hg%}ul%;nes §%bdw}g}fn O &g\; SEies
171-4: Nature qi@es@% Lixe cks:(N mm@’t) E;@ 5409582 Ogr?t@ver 1982
GLP yes o

&

@

&@’@

@@)

&

é

The kinetic behaviour and t@meta%hsm@f fenhg@(ﬂamlé“was @vestl@ted %e latdating goat. The
test item [phenyl-UL- ‘T%@nhex@w d @ d@lstere@’ in a traga@th suspensién to one lactating
goat at the oral target dése level of 10 %lg/k 1ght@s1 threw\cons&ﬁtlve@ys in time intervals
of 24 hours. Radioagtivity @()% g@sured@n t @exc a nd nn%%t different sampling
intervals, and in thegglible tissuesRidney@iver,in scl at sac@?ice The milk and edible tissues
were analysed forg; arer@%omp@ d a§§ m&abol;té@by sy ract égl an%@hromatographlc separation
techniques (H an%TLC) “The wain r@oactﬁ@ o p undgyn extgacts of tissues and milk were
identified by@hror@g@g@c coﬁ%arls%n Wltb@aut §§nc@ompounds by HPLC-MS/MS
investigati@gs or, in songy casek@l Nl\@% spe@scq@ me@ods

The g(@as milked &ery ior to admifistratién andNevery evening, 6 to 8 hours after the
administtation, andJmmedia @eforerlfr@ Sacrl 1ce &@ok place six hours after the goat had
received the final @e 54&hour ter tls@ ﬁrs@mln@atl
Until sacrifice (54 ho e ﬁl@,admiﬁrstra@n) gxcretlon amounted to about 63.5% of the
fré maj@r exc@mé@thway of radioactive residues was via the

total radioa%gty a@@mls‘[@ed £ <
faeces (38.6%), followed@@ exghetion ¥ia the@@ne 29%). An extremely low amount (0.03% of the

total do@as secrete%with Q\ millg %

At sacrifice, 54 hqurs after the first a nls@on (i.e. 6 hours after the last dosage), the total
radjcaetive residués.in th %hble@vssu@%d @ans were measured or estimated to be about 0.58% of
the total dose (see below
The value for& l%c eal

ce aﬁ@unte@to Cl = 28 mL per min and kg body weight as calculated

from plas curm Wlt @@ee compartment disposition model assuming a complete
absorptio@proce@ @

The ab@rptl(@@f)ro sS o§§e compound-related radioactivity administered in a 0.5% tragacanth
susp@ 1on f}? teri¥ed by a very fast onset (lag-time = 7 min.) followed by a short half-life of
abgp mif>

The ra ct1v1ty concentrations in the plasma showed a distinct maximum with a measured peak level
of 1.14pug/mL at 0.5 hours after the first administration, corresponding to only 11% of the

equidistribution concentration of 10 ug/mL. The radioactivity was eliminated from the plasma with
two half-lives. For the time period following the maximum up to about 2 hours, the elimination was
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dominated by a half-life of about 0.5 hours. Thereafter, the elimination process declined andgyas S
governed by a half-life of about 7 hours. @bﬂ

At sacrifice (54 hours after the first administration), the highest equlvalgt concentra Q}y was
measured in the liver (4.68 mg/kg wet tissue), followed by that obtained for fhie kidney (3.2

The concentrations corresponded to 0.47% (liver) and 0.038% (kidney) of t@é total dosQThe ults
reflect the importance of these organs for metabolism and/or excretion of the cc@mouﬁ@i Tb%
concentrations in kidney and liver were followed in dec ng order b@&hose obtai or the omeﬁl
fat (0.126 mg/kg), perirenal fat (0.092 mg/kg), round muscle (0039 mg/kg)@subneo fat©
(0.038 mg/kg), flank muscle (0.035 mg/kg) and loi@uscle (0.032 mg/kg). Det@éd re@lts @@glv%%

in Table 6.2.3-1. @)
Q’?% N Q \ 9 @
@ \ ¥ D *&, @
Table 6.2.3-1 Residual radioactivity in edible&ues @% Oéﬁls of the lact@hg g@after repegd (GBx)

oral administration of 10 mg/%g at s@ﬁce fter t@ ﬁr@a 1r@ atl

o

7o

NNy

Matrix Fresh we@t K co@:@t?uwa%gt ) @ mt ﬁ:&\;

@ mgkeh © oV
Liver @nml.s@ @@@ @CM 68@»@ r&\\) ©© @470 \
Kidney Q1429 o ‘O 3867 @% % @ 0(@
Round muscle (sample) o %92.9 $9 @\ 07039 ;ﬁ\\w &-
Flank muscle (sample) A366.4(@ K @} 0.03 N . N «\Q -
Loin muscle (sample) é\ﬂ 3((@% o @Q 0032 © K é\ 7 .
Total body muscle @9 | ] 2900.08 \”’ @@:035@3 2 N @ 0.035
Perirenal fat (sa &, 73927 S0098 @O | SN -
Subcutaneous gﬂiﬁnﬁ ) 7@%\2 K@L} @@& <®®038 ©§ @% -
Omental fatgsample) %%69.%(}% 3 ‘0. 128, > -
Dissect@total body f@» @ 48060 A & 0@85 » 0.034
Calculated/estimate(@sidue{\the @le tis@es/or&ejl S C& % 0.577

a) calculated from dg%\;veii§ﬁ sacr 1ce); QO
assuming 30% 3 d 12% tal b 3§ and dissectable total body fat, respectively

b) mean conatlon@ the@ e dlff@rent g@ s oft Quscle@r at

o
Equiva @oncentratl@ys 0 12 @g/m[@nd O@&Z pg/mL were measured in the milk collected 8
after

hours the firgtvand econ’d% dos , r@§@ctlvely The first value represented the highest
con&e%ltratlon meat%fred %g ﬂ% whalp test Stiod. The values declined during the time period of 16
hours following the firs an@@eco@ admipistration to values of 0.048 pg/mL and 0.045 pg/mL,
respectively. Lhesefindings’ in icate that there is no risk of a significant bioaccumulation of
compound ate@md éS n milk afi \Q@ peated dosage. The concentrations in milk were comparable
to those @&Perm in the pl at the same times. In terms of amounts, an extremely low fraction of
0.03 "/@ the dose ad%q)mlst@ in total was found in the milk during the whole test period.

The edor@nantfﬁetab lite in extracts from the milk sampled in the evening was KBR 2738
glé@uron@ M17) acc§nting for about 71% of the TRR in the extracts or 0.134 mg/kg parent
comp(@ equivalents. In extracts from milk sampled in the morning, the predominant metabolite was
KBR 2738 glucuronide (M17) accounting for 59% of the TRR, i.e. 0.026 mg/kg parent compound
equivalents.
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The two predominant radiolabelled compounds in extracts of liver were KBR 2738 and the equatgrial S
(e) 4-hydroxy-KBR 2738 (MO06), accounting for 54 and 28% of the TRR, respective]yN"The S
corresponding equivalent concentrations were 2.526 and 1.316 mg/kg. v
The major radioactive component in kidney extracts was the KBR 2738 glucufon 1de (M17; Qf% o@
TRR) followed by 4-hydroxy-KBR 2738 (e) (M06; 24% of the TRR), by KBR 2738 (ZI‘V f t}%

and by the axial (a) 4-hydroxy-KBR 2738 glucuronide (M18; 9% of the TRR). The @)rres@)ndmg
equivalent concentrations were 1.016 mg/kg, 0.784 m&é@ 0.687 m@eg and 0.3 g/ Fore @
identification of the latter compound LC-MS/MS and N spectros@w methods@ere ;\Q d.
HPLC analysis of extracts from composite sample@f round, flagk and loin @scle <@Ve thr
main radiolabelled components: KBR 2738 gluc ide (M17), KBR 2738 a oxy -K

(e) (M06), which accounted for 24, 19 and 18 of the TR@ m%glpe 1@, 0. O%mg/lg%@@b 00 (\.
0.007 mg/kg.

HPLC investigations of the extract from cornpos1te&sam of Q ntal @@cuta@éo @ena&fa‘[
revealed three main radiolabelled comp@g%ﬂs n%for 3 , 4- hy rox

S
(e) (M06) accounting for 32% and KB%%ZB }lucm@ude 7) @oun‘lmg fo@% ofgthe T RR The
corresponding equivalent concentrat@s wgif% 0. O nd '*3&0
The quantitative distribution of fenhexamidand its meta%@htegs su r1s a§ 6. Zé@
9 9
@ N W @ @ @
SSTEEN KRN @Q &

Table 6.2.3-2 Quantitative d%trlb@gon of fenhe id angrits metabolites in exf@acts (%om the edible

tissues and\%lk of the lacégting @t (mean Va%es of twg extr%@mn%a
ISER N

Evening @ R@i'ﬂll‘lg§ﬂk % L@ 2 ney@ &muscle Fat

Nequivg N e(@ @ equlv equiv. equiv.

% TRR @conc Wo TRR,| con&v % TRR £QI. %ZIRR | Svonc. @TRR conc. |% TRR| conc.
¢ [m%: S limg/kg)| | jg/kg) §@ng/g, [mg/ke] [mg/kg] |

TRR S| o. O |6w44 ¢~ .%;;@ A 3267 0.035 0.085
as. ad | Pd | hd @ nda] 548 ] 2526 | 21.0 | 8687 | 19.0 | 0.007 | 36.0 | 0.031
M06  Isnd. | ndlY nd| ndo’ 287 | 8316 {340 { U784 | 181 [ 0.007 | 315 | 0.027
M17 70.9 | 0.184 | 56% | 0.026 |and. [Ond. 3119 1.016 | 239 [ 0.009 [ 9.0 | 0.008
M18 n.d. @\1 a.d. n.d, §n.d:§7 n@\ 94" | 0308 | n.d. n.d. n.d. n.d.
[
isd“efl‘ﬁﬁed 70.9 @9\313@& 59&@ 0@& 8&? é842 @.5 2.795 | 61.0 | 0.023 | 76.5 | 0.066

% TRR % of the T@l esp @re footnote ¥
equiv. co Equivale tconc atlo K]g 38% etabolites
n.d. not det C

2) TRR%@orga t1ssu fter rlﬁoe\©

a.s.\y\’ = fent exa act’%e subs ce)

MO06 = e\quaton R 27%
M17 'S gluc rinde
M18 @ 1uc 1de oF4- hy@)xy -KBR 2738

The u \5»7’ ge rent c%mpc@w was found in all tissue samples with the highest concentrations being
detec@d n 11@{ T@om& of parent compound in all tissues ranged from 19 to 54% of the TRR.
l@neta Hsm ¥ fe@xamld in the lactating goat proceeded via conjugation of the aromatic
0X %roup and via hydroxylation of the cyclohexyl ring in the position 4. The resulting
metab ites were the glucuronide of KBR 2738 (M17), the equatorial 4-hydroxy-KBR 2738 (M06)
and the axial glucuronide of 4-hydroxy-KBR 2738 (M18). Both glucuronides were readily excreted
with the urine. The parent compound and the metabolites were stable during the whole study period.
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Thus the metabolism of fenhexamid in goat is comparable to metabolic routes already known fro@he S
N
g

rat. The proposed metabolic pathway is shown in Figure 6.2.3-1.

rat, goat

O - glucuronic acid

S

M17)
rat, goat
Hce O
HO ©© SR
S B
@
as. = fe @xamm
M03 ;%’ghydroxy KB%@BS@@ & LSS e
MO06 = 4-hydroxy-KBR 2738, ~  «_ § N S
M16 = 3-hydroxy 27 N \ ;@ﬂ S

M17 = glucuronidg of S
MI18 = glucur@lde 0 KB@@?)S @j
M19 = sulfa@of iso@erlc 0X —KBR N@?
@
LS K
& & Q & o
S N A9

I1A 6.2.4 Pigs” &) | 2 Q@ &
The metabolic @z&thway@f f&@exa id wa{@ery similar in rat and goat. A laying hen metabolism
study was not«c ndu%ed A m%eg%ohsﬁ%tudy is not regarded as necessary.

Q & ©@
1A 6.2.@ &tur&ﬁf re@}ue in fish

As ou‘éLmed @l 1r§<t§ve 91/414/EEC, the EU Aquatic Guidance Document, as well as in EPA
gg ?uldel@les og Pow >3 should be used as a general trigger for a fish bioconcentration
stu @&mdy was summarised in the first dossier under KIIA 8.2.3 (bioconcentration).
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Report: K1IA 6.2.5 /01; || 1997 PRI
Title: [Phenyl-UL-"*C]KBR 2738: Identification of Radioactive Residues in Bluegifl® 4
Sunfish (Lepomis macrochirus) ©)
ReportNo. & | PF 4204 S < O
Document No.: | M-003791-01-1 (o8 N
Guidelines: US-EPA § 165-4 AN o o 9
GLP Yes @) @ SN @@
e
M ) @© S é
aterial and methods: & QX O &

[“C]-KBR 2738, radiochemical purity: >98 % (ra@o -HPLC, ra@)-th dayer = R 2738, €hem]
purity: >99% (HPLC, UV-detector), Specificati@n’ (Lot No.:xl065/1¥bluegi @ms @cro@
(lot F 3/95D), the study was performed with [ &henyl ElE- 14&&BR&Q}38 Qirthe gll}{ﬁlﬁsh\wlth a
tested water concentration of 210 ug/1 (nomfnal) g&? ﬂO@ ro sys@ D 1oré§f exp%ure was

&

7 and 14 days, respectivel v @ >
ys, respectively. D I 5 % S @
N \ > N~ S
@ @ s %
Findings and Observations: N % é\y @ Q
The total radioactive residues at da{@ an@4 w&%\deteﬁne{@ follews: O @
Q Sy O @ S’
0 . 0 @ 14 . .
Table 6.2.5-1  Total radloacil&@resold@s of [@’enyl(-@j ¢ RU@%S in @hegb@nﬁ%
v Test A (7-4@$expg\sure) @L Te\g\f)B (lf%ay e@posure)U
Edible tissues ZIHAS) Qlosgi@\g/kg 7 O J150 mgRe
Viscera S — s 7 7ZJ mg/@ f(\Q NB%}@kg
S = O -
The parent compo KQR 27 Wa maf& cor@onet@m all Qsh sa%ples Besides the parent
compound three metabolites w{ﬁe ide n%ed md theg mo@ qu@ﬂtate@
Table 6.2.5-2 Aﬂ‘@ o@grent compofﬁtd andaf me&hte@n blu@l]l sunfish using [phenyl-UL-
¢ M“CIKBR 2738 % D oy @ @,
@ @% (\ Tes{@A (7-day exlﬁksure}»\\o g Test B (14-day exposure)
N A(Q%Ediblegissue@% N Vigeera Edible tissues Viscera
7 |I%TTR}| [mgtkg] | TTRP| [mg/kg] | [%TTR] | [mg/kg] | [%TTR] | [mg/ke]
4-hydroxy-KBR 2738 ) <312| @ 032]° @82 & 2.18 3.87 0.45 3.71 421
3-hydroxy-KBR 27382 | ©3.72(~ 088 . 2349 181 5.59 0.64 4.02 4.56
KBR 2738-ghicuronide [ 1197 Q7229 33% 2600  10.65 1.22 2.90 3.29
KBR 27280 ol M| @' 497 4830 3496 4991 574]  4184] 4742
Total ié@niﬁed D 66.92] 32 @ 83 4155  70.02 8.05] 5247  59.48

ST
Theﬁnotransformatlon & KBR}273@ in b@@lll sunfish is characterized by 1.) conjugation of the
aromatic hydrag@y oup gli€ronicQicid and 2.) hydroxylation of the cyclohexyl ring in the

ositions 3 4. The'propdsed metabol@ pathway is shown in Figure 6.2.5-1.
p &@ p in pathway g
Q
S A
& & N

@@\@@@@@
RPN
@y
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Figure 6.2.5-1: Proposed metabolic pathway of [phenyl-UL-'“C] KBR 2738 in Bluegill Sunfish.

Cl N @j
HO a @ @®
@E i & 0@
N SIS
CH, R 5

KBR 2738

Cl
HO Cl
o
H
CH,
4-hydroxy-KBR 2738 I

(2 isomers)
HO \@ Q

O
NS
R H S © &
3-@roxy-rga§@738 @@:@0 @6 @® Q& @© @©® N o
N L s @ N
Lo O §@ e SRS
1A 6.2.6 Chemicat 1de@@>1ty o & 6@ @Q « " §
. A . N o ’
This Annex point is an E€ da quirgyment gscor to R. 11@200@@0
R

° % e &
@Q \© QO N \\ N @ §
S SERCAEORE S
A 63 ¢ Re@dg& trial&@upe@zise(@eld t@als)@ é&%
D
The rep@entative us@hos@?for the’ Annex | re@wal a§ g;a§s, strawberries and tomatoes and the
GAPs supported f%“ﬁhe ir@hmio@mnew or g&%se CEOpS are\the same as those evaluated for the first

Y ©
2 @ o7 &
During the rev@@v fué%r {mpe tria

b -
> ¢S & |
S cucte&m the EU were submitted and subsequently
evaluated YECCO Peer evi§ Meetings, ¢full Report on Fenhexamid’” ECCO Team at BBA,
Brauns&@eig of 28 FébruaryQ) @ @ "\%
D

As aregistration @@gra wa@rant@in tls@@USA during the Peer Review process, Bayer AG

recommended reconsidefitig t}@\grape RL@roposal given in the draft assessment report (2 mg/kg)
@@%U%%ata ythat RQ%ould also cover imported produce (ECCO Peer Review
Repott o FenhexamidizECCO Team at BBA, Braunschweig of 28 February 2000,

inclusion.

by submitting
Meetings, @
pages 15%5& 86 @© §9

The daF@sub re cc@ered sufficient to derive processing factors, but one open point was the
reca @iﬁ’am@ ial, Balances where the necessary data are available. Two processing studies on
gré@es are Zubmitted w@ this AIR dossier providing information on mass balances (preparation of
wine a@@raisins).

In the Report on the ECCO Peer Review Meeting a concern was addressed relative to the
comparability of residue data for tomatoes and strawberries generated in greenhouses from the
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northern and southern region. This issue has been addressed with a statement comparing greelégfse
conditions in both European regions (Doc. no M-008470-01-1, report no. MR-140/99) and whi as
submitted during the evaluation process. In the meantime it has become commaa sense reflectédin the
“Guideline on comparability, extrapolation, group tolerances and data requirg@nts for settfag M
(SANCO 7525/V1/95 rev.9) that for greenhouse uses only one zone in Eur %e may exist, @ @
Also the fact that the strawberry trials were conducted ynder plastic t& s in southern Et{%
finally considered acceptable since the GAP involves gHI of 1 d@» Due to the@%ﬁor@% har’est
interval the growing conditions either in the glassheyse or in a &1@ c tunnel a@ not@nm &X d t&©
@

/‘7@

result in significantly different residue levels at har% t. & g
@ ) @
In the process of the MRL review program&under @f‘tml&& the@?f\f{L @g 3%%00§er I
Summaries from all trials (original dossiefY ad%ﬁnal @rop@ gr@ trial®” andc US dag) Wene
provided to the RMS (CRD) so that all ne%sa%@ta &@alreaava%able Qﬁerefo@ no gesidue
will be included in the amended Annex«H ossmr AN X
@ & S <&
N o & O
Q @ < g L
Ty S e
IIA 6.4 Livestock feed@ st%dles @ @ @ @ @ @ \

Livestock feeding studies wqtshot é%nducte@ﬁ sin@y the é%ul of the fe@to ©e transfer was

regarded as not relevant duéso tkyi use §em sglppor@d nel&er W’]% the Bgst 1%lus10n submission
N

nor with the renewal appl\l@tlon 2) § w\g %@ %y

NS
HA641  Poul @@ % 2 é& &

No additional data @tess&ry p@e r Fto st‘&§mer@unde@pomt I@ 6.4. &

I1IA 6.4.2 @%% ru@%antsY%goaK\ CO@Q é@ &

No additiona Ssarygy- ple@ refe&% ste%&ment Qnder @t I@%A.

11A643® Plgs o S S & >

No ad(}@nal data neé§éary§leas efer to stat ent ﬁer p@t 1A 6.4.
N
AG44  Figh® & & O O & L

This Annex poinéis no@n Ec&a r@lrem&ﬁ@t} ac&rdm@ Reg. 1107/2009/EC.
@ O . &) ,
$ & F TS T
ITA 6.5 @ Effec%of ir@tri@%pr%@sin&%d/or household preparation on
NS

7 Q

D
A 5.1 TheSiaturd of residue @ \
A s%dy from (19@ PF4§%6) i®available and was included in the Monograph 1998 in

oY
section B.6.8.£@ffec son t atufé@f the@@sidue.
Fenhexami as “1@ sta agan;q\t7 h%@olyms under conditions representative for pasteurization,

baking, b@smn%@@lhnd s@ﬂlzatlon

IHA 6?5@ @§ Dl@but@ of the residue in peel/pulp
Pl feg,t0 the B t below (IIA 6.5.3
Q@ re g@ o the nne@om elow ( ).

IIA 6. Residue levels - balance studies on set of representative processes
In the Annex II dossier of fenhexamid several processing studies in grapes were submitted, but the

description of the mass balances was not part of these studies.
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The processing study presented below provides this information on mass balances for the prepa@@n
of wine and raisins.

N

Report: KIIA 6.5.3/01,
Title: Determination of the residues of fenhexamid in/on grape afd the process ed

fractions (pomace, grape; must; wine at bottling; raisiyjrsyaste; washl@s ra ﬁ)

after spraying of Fenhexamid WG 50@the field < N
Report No. & 10-3076, dated September 07, 2011 Q@ @@ @ y\g@ S
Document No.: M-413919-01-1 Q %, @ @ w D
Guidelines: e EU-Ref: Council Directive%%f/4l4/EEC abuly 15, 19&§An{e>ﬁl part A, @

section 6 and Annex III

A sectlo&S Res@es in‘ey 0&@eate@’rod
S,

Food and Feed

e EC guidance workiw&locu@%ﬁt 7&%?/VI Q5 rev@’(]ul@ 199%’)
e OECD Guideline for the tmgéf? cals, Wlagnitude 0 eP 1de&
Residues in ProcQs d @ango%htles 3808 (Oé\@ber , 2008) §
%\ >SS
& M@\%nals@ad 0(% & §9 .
In view of the existence of res1d@§ of fe@e rmd harv es déte rmu@} in i&mples from

field residue trials performed @cord&g to intéded g 1a1 u@ co iong (see point ITA
6.3.3), investigations on the@%’ects of pregessing ﬁve b Two proc@mg trials were

conducted in Germany an Francé\m 0r§1g to @rmu@ﬂthe remdu@)f fe@xam@ in grapes (RAC)
and in the processing predicts must, wine a ralslﬁg (10-3076; KHA %@/0 k&ﬁ’he field trials were
also conducted for RAC an@%“ 1S a@gﬂ Wer@repd m@etalgm re%rt nQ @2076 which can be
provided at request, S @ O % &

Fenhexamid WG Wa@)raye\(@wce%? ap 1catloi°@ates ggﬁppr@( 750@ a.s./ha and water volumes
of 200-800 L/ de%@dmg %n t typea ap@%ahon%low hlgﬁrolume spraying). The last

application W@ con@ted dta pre- @rveé&mter@ﬁof @ays© @

After pro&@smg (described below ‘@Mue@na s@ wa@perfo@ied according to the fenhexamid
methog®180 (for m 1nf atlo &nt IL@ 3). e 11 of quantitation was 0.05 mg/kg for
all matrices. Prlo@md &%allel% th 51(1&%» an@@sw @} method was validated by recovery

experiments. @@Q N @ \ O % >

S F s Ss S
Preparation ¢ ust@% Wj;ﬂ@ N \© S
Red and \Qlte grapes were pravesse ) m@ and@yine according to slightly different vinification
techniq The mainCsteps ring‘hnif ¢ ion@e crushing, fermentation, racking, and bottling.
Detailed 1nfonnat10w®bou%he d%rent 1ﬁca§@n techniques is given in flow diagrams 6.5.3-1 and

6.53-7. %Q@\QQ

o @)

@"° N
Preparation of\taising\ * § R
D . . . . . .
The prepar&n o{}aim mug]\%ted tl@ﬁdustrlal practice in a laboratory scale. The destemmed fruit
(grapes) @re d@@d at &yempgrature of 60°C. The water content of the raisins ranged from 10 to 12%.
After drying,. e raisins wéte washed in standing water under slow movement. After washing, the
wat@cont@e@@ of t}g§aisi sYanged from 13 to 19%; cf. diagram 6.5.3-3.

$

&
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II. Findings o >
In concurrent recovery experiments, the sample materials were spiked with fenhexaénﬁ ng
concentrations of 0.05-100 mg/kg. The recovery data for the individual sampl@materials (aiking@j

levels) are summarised below in Table 6.5.3-1. @J@ & @g
T _ - SIS
able 6.5.3-1:  Recovery data for fenhexamid in grapes M% ®) 2 %
Matrix FL n Recoveries [%] VC@ @l Max Q"\}\/Iemi R@ @
3 [ 0,
[mg/ke] (Single Values) Wl | 1%laf | @ JBl S
005 [5] 85 [ 95 [ 98 [ 99@] 101 R 1Q 9 19 6.60,
Bunch of 050 [ 5] 91 ] 92 ] 95| gH| 97 I B | a7 A 94 2.6,
grapes 4.0 1] 80 il S [ Y 8072 | &2
overall |11 N B N 80l 10| 93 [%6.7
005 [5] 77 ] 78] 79 837 8¢, af 70 ® [« 80 J 49,
050 [6] 77 [ 78 [0 | ®0 | 8 | 8R| 77 |o82 P 8] 22
5.0 1] 92 A o O . ® RS
Raisin waste 25 1| 8 @) O @ MIENENERES
50 1] 84 [oF SHRSIISERSHESED i)
100 1| 864 oS N Y 8 86,7
overall |15 2 9 O o I¥717.9 9L 82 5.1
005 |5 ]Q9 [-102 | 1047] 105°] 1069 Q 957 w6 [&Jo02 4.3
Raisins 050 |5 %97 97 |21 [003 | 104 | « 7.5 e 104 [F100 3.3
washings 3.9 &l 899 Y2 © & 7 9] g9
overall NI 2 N P 8% > 1@®” | 100 52
0052 | 5|7 [®8 | & | wr | 10¥] 5N 97 [ 4 100 3.5
0.5 | 5 199494 295 <97 [297 | ¥ | ©4 97 95 1.6
Raisin S \?% 939 X &’ 4 - 23
RS S @ 83
%©20 Oli1 k8 | @ N | D 86
” overgll | 13 j .2 Q @g3 104 95 6.2
LD 005 6| 347 7] 780 79 P sod 84 ¢ 77 84 79 4.2
&Q\ 050 6 Q1 | ®6 | 87 | 82| s8] 100 81 101 89 75
4.0 7| rR7 S S 87
Pomace, grape S9° | B o8 RNill= q 83
o . P s e s L
20 &Y 180 ¢ & | | @ 80
QD ovefall |16 R ! 74 101 83 7.7
A [0.05 9| 18| 106 1065] 106@ 111 | 113 | 104 113 107 3.5
@’ 050 & 6 |Ap1 | 04 | jye | 10> | 109 | 111 | 101 111 107 3.5
Must 2.0 | 1] 94 9 - - 94
\‘% 39, [&) 1059 aF g - - 105
overall {04] @ S 94 113 106 4.5
©0.05 .| 6 89 {92 [@7 [ 99 [ 100 | 105 89 105 97 5.9
: 0500 | 6N 89934, 97 | 98 [ 101 [ 102 | 89 102 97 5.1
Wine at
bottling &0 lor] &, Q 80
@ | @3.9 1 |96 96
& Soverall, [ 144 80 | 105 | 96 | 638
XT & R
Q$ & T S
N
Must wine:

Residues of fenhexamid in the harvested bunches of grapes at day 14 ranged from 0.85 to 2.0 mg/kg.
The values in must ranged from 0.05-0.38 mg/kg and in wine at bottling from 0.30 to 1.2 mg/kg.
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Mean transfer factors can be calculated from the residue levels as follows: 0.75 for must and 0.5 r

young wine at bottling; cf. Table 6.5.3-2. As all of these transfer factors are <1, no concentra of &
fenhexamid during processing to wine is to be expected. > @@ v
& NI
Raisins: Q> N
At day 14, fenhexamid residues from 0.85 to 2.0 mg/kg were measur the bunc\l@)f grépes. dn
raisins, the residue levels were between 3.5 and 7.3 mg/@ N é\a \\ @Q
A mean transfer factor of 3.9 was calculated for raisins. The transfeé@ctor is >1, tiws a cen ion é
of the residues of fenhexamid will occur during proc‘,@%ing to raisiss. é\g R ®© @Q}
% Q & N
Table 6.5.4-2: Summary of residue values and t@gl@sfer factor@ gra&(@jﬁd gess@ro
following application of fenhe%unid ) 50 %Q g\a @%% N o
Study Country | PHI Portion o[ @ Q@ Yenhexamido) @ <
Trial No. Year (days) a%gj%yseﬂ\ N @ O @
Trial SubID @ > {0 Residues (mg/kgs é‘“rag{ﬁr fa@§
GLP Q N @ v @g A 2 >
10-3076 Germany 14 Q@Eyunc@ grapes LY @\% D S § S
10-3076-01 | 2010 {Pomgee, gripe |© & 659 O O 83
@ W @0 S O [0
GLP yes NS o]@ﬁgt (@ & @(Q @ é 0.8
v Wine @ﬁom@g @ 1.2 \@ G % 0.6
12 Yreiswase? | 22508 @] 7 130
S Ryisin v§?ngb@ § 17 § 0.09
X @§ .. N (©) ' °
ﬁ@ PRaisigy, \J@ & - 39 IS 3.7
10-3076 Fr ﬁ%/ d 16\@ Bq@@ ofgrapeso 9) 2 O.g @ -
10-3076-02 N & [Pomacegrape S @ O 4.5
o O NN S
GLP yes D @,@ %© Muste @%\9 ©© S 39 g 0.5
Wi t bofyli 0.38v 0.4
o\@ Y %@ % a @hng @ @ q
S O] X @Sm waste O SO Q\. 13.0
AN PO | Ruisiashin® | Y 1009 0.1
» K s R O N '
@§ ~ @@I@ Raigin %@J D S 3.5 4.1
> - S
o N PGS & @
Table 6.5.4-39 Me4n tra&@er fa(&t%‘s fr@n proggssing@7 @ grape treated with fenhexamid on day 14
@ 2 Ol @ Y Fenhexamid
ortion ana@ed Q < ran@ factor Mean TF
s ST A N V))
Bunch of grapes (AN O - -
Pomace, grape g\@ o & | Q" 33;45 3.9
Must O ) & @ 0805 0.65
Wine atboftling &~ 2 &7 Y 0.6; 0.4 0.50
Raisin Wate < 13; 13 13
Raisigwashiggs® &7 O 0.09; 0.1 0.095
RAgn 7 i 3.7;4.1 3.9
O

&
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Material balance D
For the material balance of fenhexamid, the absolute residue A was calculated from the: @§éve§
residue R according to the following equation: S @® S
& MRS
Absolute Residue A = Relative Residue R in mg/kg * Weight mYof Fraction i& fé
@ & NS
Corrected weights were calculated for fractions which Were not preddced from @ tot \mo Pof &@
material available but only from a portion of the material. The abi@ute re51due , for these @mn&
was calculated according to the following equation=\ Q & & ) &@
@ Q O o @

Absolute Residue A = Relative Residue R in mg/kg *@?brree@g% W%@lt Mo 9 of d@ctio’&in kg ‘

The material balances show, that 10 to 25% @”thaggsolu(@ ress oféﬁhexz@ild w@re @ereim

wine at bottling, while 57 to 91% were r@ereg % ©@

N N
Overviews of the material balances@nd tl&e per@nta%&of r@dues@ec @d 1% {3the erent
%

processing fractions of the treated sa@%les%{e glV@m T%ﬁle 6 —4 a
S

Table 6.5.4-4: Material balanc@s%nd {ﬁ@ of @lue @fenh@xaml@covéﬂ in th}pmcessed
fractions pomdge, gripe; m@t and wikie atﬁottlm@Q & @

Relative | Startin ater@y @ «@‘ractlon S ;’\\J © Residue
Sample Residue i, = Y @brree{ﬁﬁl Wbsolute | Percentage
Material R o, r{@ se;i ﬁeg @A) Weight QResidue recovered
[mg/ka} ) O gkl > Almg [%]
Trial 10-3076-01 & <  © & &) @ | @
Bunch of N N AN S
Q.0 BN 38.3 100 77 100
grapes (RAC) JO 0 & & aptd N
Pomace, grape'{ 6.@;§ 3836 [ 3836 | 1094 |7 260 @ 65 85
Lees 2 3836, 388¢ @26 U B gy - -
Must & 1.6 @ 38.30 | 336 19.66 | 51 31 41
Wine af > D N > o
S D
bottling 1@ &%60 @@18;66 1{9&4 398 15.74 19 25
Trial 10-3076-02¢7 F2ES MRS
Bunch of SN O NH N
0.8 ©- 67.80° | @100 - 58 100
grapes (RAC}\\@@ @Sj)© m® o QJ 6,
Pomace, grape | 3.8 [C§7.80) 678Q |, 836 oF 12 - 32 55
Lees @) - ol 678007 6380 A T3.12%, 5 - - -
Must 0.32\ 67.86 | 67.80, 23@ 34 - 9 16
Wine:a S D
botiling 0°80 %@8.32;\ 22. @ 10 27 18.91 6 10
Minor deviations nggy~oceur due to Koundi agrlcultural commodity.
D Corrected w@ﬁ = weight of @on * ﬁéal amount of must obtained after clarification/amount used for fermentation)
N
% & @
& &G
S o ©
@’ @@ N o
& & "
N
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Table 6.5.4-5: Material balances and percentage of residues of fenhexamid recovered in the proces@o

o

fractions raisin waste, raisin and washings N Q

Relative | Starting Material Fraction [@ Residl@\\)@ S
Sample Residue . Corrected )y’ Absolute *ercef@ge
Material R Total Used Weight [%] Weigh Residue @ e@red@

(mg/kg] | kel | [kel | mkel D

g/kg ; kel V| A [mg D%]
Trial 10-3076-01 ) @ @
Bunch of Q > S
2. - - : 1 @ :
grapes (RAC) | >4 1 O W o & .p
Berry - 5.57 5.57 4.45\ 80 N - . & - 4 O -, @
Raisin waste @@ ’ o R O ¢ @
’ 2
undried 5.57 5.57 S 5@ O @ D S
Raisin waste 25 0.29 029 [N0.071P «VF Y -] QI8 Y6
Raisin, R o @u g S % °
Raisin. - aas | asss] osy | als o O LT & @
Raisin 7.3 0.85 085 | ~0.87 169 | « - . e &
. @) B (S
Raisin 5 53 R N Q
washings 0.17 0.85 ©t<. 1?@ @O & § @ 0.3@ c 3
Trial 10-3076-02 R v g S A O Yy LS
Bunch of i 52 Qg SIS @wj o
arapes (RAC) | 085 - %\@ R @5.18@ é@) K - SRaRS 100
Berry - 538 518¢, 4908 |go, 96 & «? & - -
Raisin waste, q N) © ¥ L D i
s | 38 Y 548 D18 RN .
Raisin waste 25 =) 0@’ @18 P ooy | V1 AN o 5D 0.6 13
Raisin, N NG N X Q 4
oven-dried @ &4'9% S) 0.8% DY (Q 2//,@ < @ i
Raisin c73 JY 1.09 1.09 LIS & W S 4.0 91
Raisin O § S @
vashings P 048 | S0 [OT0a T e ©© 41 ©§ @- 0.2 4
Minor devigti@s may occur %e to ro&;\{l}ﬁng@: raw@ricultuul@f con@odity. 0%
> O X SSTENASTNS
&@ L@ o\@ Q° @ o @
Q\ A Y éﬁ ©III C@lusw%s
@@Q

In order to de@’mmnsf@acto@@or r@due@§ fen@xamld in must, wine and raisins, processing
studies have'Been cddu §-

The m @ alue of r@due sfe ctc@%r ;ﬁ‘swt was 0.65, for wine 0.50 and for raisins 3.9.
Processing of grape@exce aa@n ds uctlon of the levels of fenhexamid residues in the
pro&%sed commodities age mpal & t RA@ Thus, for fenhexamid, processing to liquid products
will not result in any cortcentration gf the @@dues Only in the case of raisins - in which the drying
process would be e %ecteg 1nc;§§e theéSelative residues via weight/water loss - is a concentration

of residues @dent\ @

S & S
s &
&% O @ N
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o & (@, 9, Y -
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@@W@ @\ a y \M@@ @\@ %@ %.m@
fQ o %&@Q @%@ mh\Q@ MN &% &@&@%@\@
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Diagram 6.5.3-2: Flow chart for red wine processin o
g |Y g @ 6

Red Grapes S @®\ v
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Diagram 6.5.3-3: Flow chart for raisins processing @ g
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IIA 6.6 Residues in succeeding crops @ @6
N @j
IIA 6.6.1 Theoretical consideration of the nature and level of the re@e @

The level and nature of residues in succeeding crops (confined rotational cro@é field rot onal Qgs)

is influenced by the amount of active ingredient applied to the soil, by ﬂ% degradatlo§eh% ur n@
soil, and by the uptake of parent compound and soil iépabolites bythe roots. A@mn&ﬂy paréiy @
compound and soil metabolites can be metabolised by ?e plants. E@@mally hyd@%ylat@ reaegons &
and formation of conjugates are often observed. N “\a Q § C&©
The aerobic degradation of Fenhexamid (KBR 2738) in soil was @vest@ted aborgtory stiidies Q&

is described in the E-Fate section AIl 7.1. AN

The metabolism of KBR 2738 was investigated in @fatlonﬁ@ croﬁs, (sp&@@jw , Sms chéizd and
turnips) following soil application of [phen;@UL%@]K@@?BQ@ he&lica@n r%gs Wep%sliglitly

higher than in agricultural practice. .
X S WD
N o 6 &% © Q x §

Q ~
TIA 6.6.2 Metabolism and d@bu@iﬁn stu@%s on@%pr@nm@nﬁ @Q @)@
SO N
Report: KIIA 6.6.2 /013 H997 NN §> S D
Title: Confined-Retationa Cr,Qp tudybvith KBR 2738 S A
Report No &  |PF4240°™ & N @
Document No | M-003800- 01-6 @ v T Q& 9
Guidelines: US EPA Rgggdue Cheml§§§ Te\g@\iuld%@e QPPTS 869. 185@$
GLP Wy g & o @ \ Q& ~
§ ©& \® - @
@ ©\ & EX&\EUV(—)& S;umrm@/ N

QY

The metaboh@l o%@e f%gmde @BR Q%738 was 1n1ga§§1 the rotational crops wheat, Swiss
chard and €grnips from?glree g&%&e@e ro@ons @hen ~UL- @”]KBR 2738 was formulated as a
50 WP @ applied upf form thesoil of a pl g @am%{l m?) by spray application (day 0).
The application rate&orres&g edito 346@ a.s’tha and was lgsed on the projected annual field rate of
3360 g a.s./ha. Cr of the firsgSecorid, and t@‘d rot@tion were sown at day 30, day 134 and day 314,
respectively. Im@atur m@ iny 1gat&ﬁ”wer@whea&§rage and hay (soft dough stage). Wheat
straw and SW@?C ard, tumgfl”ea&@nd &@s wer@harvested at maturity.

The total radioactive rem@es ( rea sig antly from the first to the second rotation and
were ev@wer in th%hlrd @tlonﬁ in Ta’&lae 6.6.2-1). The maximum TRR (0.73 mg/kg) was
observed for Swis ard 7§§L sown& dzﬁ@ after soil application. The TRRs from the second
rot%%n were all <°6¢710 & TR S of F@\»thlrd rotation ranged from <0.01 mg/kg (turnip roots)
to 0.08 mg/kg %@W da@477 @ &

Generally, onlya re ﬁv@nall%oun@f the TRR was extracted using methanol/water, and the
active ingredient, detecte the dlchl @methane phase, was a minor compound of 2.0% of the TRR
or even 1@5 A nfgyor aunt @the radioactivity (ca. 50% up to ca. 90%) was extracted by exhaustive
extractiéin usidg diox ne/Z@Cl 9:1 under reflux followed by 1N KOH at room temperature. As a
resu t!:\\fhe t@ amount of\parent compound in the first rotation ranged from 0.4% (<0.01 mg/kg) in
wl@ fopg@e to 3.7% .03 mg/kg) in Swiss chard (as a maximum of all plant samples of all
rotatiop$): The distribution of radioactivity into the four special fractions, which are characterised by
the extraction procedure, indicated the presence of a number of components of different polarity and
structure. This was conclusively shown by TLC of phases and extracts, where possible, proving that
numerous minor compounds contributed to the metabolite pattern. Based on the extraction results, it
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was concluded that major amounts of the TRR were bound to the lignin and hemicellulose fractiogs of S
the plant matrix. N
As an example, the individual amounts of more than 30 components of the TRR in Swiss ¢ @ werg@j
either very low (e.g. 0.04 mg/kg as a maximum assigned to metabolite gro%§ ) or the ra@oact@
remained at the TLC-origin (e.g. 0.25 mg/kg released from the lignin fraction using @xa Cl)
Three metabolites were characterised as soil metabolites éhmer and trl@g of the par@t corﬁ@oun@ﬂ
each amounting to <1.5% (<0.01 mg/kg). @ % \ @ @
A total hydrolysis experiment was conducted to analyse%or the maxifium amount@; 4-@OX@QBR S
(cyclohexyl-hydroxylated derivative of the parent c@pound) in Jwiss chard, v@éh re@lted 15) 1 2

(20.01 mg/kg). Intensive efforts were made to @se for 2,3-dichloréA- hyﬁxya ine (D

was clearly shown using Swiss chard and straw, ¥eépresenting @ ma&@fum@g %@at D% A W@not
detectable. & @@))Q %Q & @
The results of the metabolism of KBR 2738 rot&;wna@@rops@ sur@mrlse@énd ust@ by&th‘e
proposed metabolic pathway. % X \\ % ©@ o §@
. N
g &
9
A. Materials L
©© S
1. Test Material @
< v &
Chemical structure S
S & position of the
~ % radiolabel
N
@ (g

Radiolabelled test@ater@x . %h@l -UL- 1“C]K%@ 27387 o @

Specific radioacfivity &\ & 1 190 MByg/mig (304 uCitng) L0 .S
Radiochemicalpuritey”  © | X98%«(FPLC and TKE) §

Q
Applicatioga rate ‘0’ Lone spray applicatign'to soilat 3460 kg a.s./ha

Preparatiog of apphcat@ﬂ @9 @P 500 latioﬁg p&egared by homogenising the active
solutlo@ @ ingredignt, with) "the b ank @ormulation of the WP 50. The

Q\ & applicaion s@ﬁ‘uor@vas pr&pared by dissolving the formulation in

N @44 mbof waer, O

TS o -

@ ©©Q @@Q \@ \©\ \§ @fQ
2. Soil: % ¥ o K & &

Monbhei @ (German}@Q san@ loan@%oﬂ,@%%é\%fganic carbon, pH 6.3 (CaCl,), cation exchange

capa01t (CEC) 10 E@eq/ 1 g] \ N
%ﬁ Q@ <
3. Plants: - %Rotatl(%ﬁal gl@b @y & JVariety Representative for crop group
& spmglg whe&p < R | Kadett small grain
@ Swiss chéd Yy @ Lucullus leafy vegetable
%ﬂmlp@@ W Vollenda root vegetable
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B. Study Design RS
Experimental conditions: . @§

>

Application: O @)
The application conditions simulated the proposed annual maximum rate § 3360 g a.s.{}ha. Q@h
rotational crop study one soil application (day 0) was performed. A compa%er controlle@ack%aye@
with a flat fan nozzle was used for application. As a 1@11‘[, 346.0 né*ﬁ.s. was a@ﬁed teythe Séﬁ’
corresponding to 3460 g a.s./ha. The uniformity of applidation was e-é@ rmed using@0 ﬁlﬁ@\dis a. <
1.5 cm diameter) placed evenly over the soil surfacce@;gefore sprayi&@and the ra%@activ' det@ine%©
by combustion. RN Q o & & @) &@

& sy L@ V9 9 @
Growth: % &° @6@3 %\ %@’ @6\ \% :§
Plants were cultivated in a planting containe@ivhias d W@ a s loag soiKAppr%imately
0.5 m? of the area was used for the sowin%of Sprfiing wheat, O.Z@m2 %zr Sw'@s chardand @ n@for
turnips. During the first rotation plants Q%Te ogrg%vn sim\llar t(@atur&

ma%@tur%nd light congitions
in a vegetation area and for the remai@%g p@{%d iu@g@éreeﬁi%usq,\ﬁ(@e dg%i i$ les e glass roof
atic
QRN
8)
S

&

a

@

of the vegetation area was open i@ing @%@ sunshine ?@ods\@ld au closgd during

rainfall. Plants were irrigated as r@ded@ & S @Q ® S \”\9
o & S @S D
Growth of confined rotationa} onth> & “  Average &nip. EL£) Sunshine hours (h)
crops in the vegetation area M <O N Q@ M4 L P 132
(first rotation) L9 i @Q §@ o 16.z§ @ &@ 224
S yly S & S Ny
& o Augus? @6 o &8 U 207
@ S¢ b%@ S | S 99 © & 140
S S Oedber \@ @@@ 7% X@ 123
/r\\© K\ & LN D AN N R

Growth of c01®\1jed rétationsD) Monfth KU T@Qp. CO A Dayp, Temp. (° C) Night
2

crops in the reenhou@’ *v Oetpber % N &y 6.00 artks, 8.00 14 8.00 pm - 6.00
(second a@%ird rotation&a @7 > & @O NS am
N @’ cjjuly el Q Q
R ISR S
Sampling: § NS %@’ &) >

X

The sampling dates @ive@m T@@ 6.@—1. @eat ﬁ@ge and hay (soft dough stage) represented
immature saxfiples. Whe &w{ﬁd grafn, Swis char&and turnips were harvested at maturity.
Wheat gra'%s were collectéd m all@ﬁeg@ain&@ears and chaff were combined with straw which
was cut@b pieces anc@omo@nised ith @id nitrogen.
Turnjps were separ: intd\|eavesand r@ts and cut into pieces.

. Ry P . o
Aliguots of all samples @ﬁre e@’&her ex@cte@amedlately or after a few days of storage at -20°C or

below. @° & @@ Q&

Y @

$
C. Analytixﬁ Pl‘é@dur Q

&
Extraciig%: Q@ O
An %ﬁuot @%or was Successively macerated with methanol (2 x) and methanol/water 1:1 (v/v)
us@ a P@®tron homog®niser. The suspension was filtered by suction yielding the methanol/water
extrac mbined filtrates) and solids 1. The methanol/water extract was evaporated to the aqueous
remainder at ca. 40°C using a rotary evaporator. The aqueous remainder was partitioned with
dichloromethane (3 x) leaving the aqueous phase. The dichloromethane solution was concentrated
yielding the dichloromethane phase. The remaining solids 1 were further exhaustively extracted.
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The TRR value of each RAC was determined by summation of the radioactivity measured eig@;he
combined methanol/water extracts and in the corresponding solids (solids 1) remaining aft\ this &
conventional extraction. (©) v

The radioactivity in extracts was determined by liquid scintillation counting %C). The ra@%aet'

in solids was determined by combustion. The released '*CO, was absorbed 111 an alkalin@cin@ation
cocktail and quantified by LSC. % o 9«

& 9 &S Lo @
Exhaustive Extraction 1 (Acidic Hydrolysis of Solids 1) Q 9

Q ¢ & O
Wheat forage: An aliquot of solids 1 was further @tracted using dioxane/Zl\@Cl R (V/x@und%%
reflux for 2 hours. The suspension was filtered uction and t ﬁlt@y"cak@%&/ash& using dioxane.
This gave the dioxane/HCI extract and the solids$¥. N L@ \ © @@
: . . ) e AN S T
Exhaustive Extraction 2 (Alkaline Hydrolysis%ef Solids 2) @ g\f @J& N >
Wheat forage: Solids 2 were further extracte% using lNH @foon@emper@urer 2 IS. {he
suspension was filtered by suction and t%%lter\c@e washed.using water. 'Fhis gave the ext
and the solids (non-extractable residue@Aliq&%ts fr@ the @oxan@{ 1 Wit}gd KC@extmgts a ©\
were taken for radioactivity measure@nt. §i§ é\ﬂ @ Q};\a @) ~
Extraction of other crops & & v S S
Other crops were extracted analog%mly@ de%@jﬁbed @ foragg. &© ©© (COIEERAN
Enzymatic treatment of the ﬁﬁﬁueogg phas@ Swigs chagd, with Qelluk@@ K2
The enzyme solution wa@prep@d L@}g c las&in sodium ac ate@ffer@-[ 5.0) containing
0.02 % NaNs. An aliquot\of‘;§aqu ous p ot &wiss @rd f the fifst rotagtjon was evaporated to
dryness under a stre@( of mifrogen.in a @eacti- tal. T?ci?t@he drfo re%due a{N iquot of the cellulase
enzyme solution v@add@ angl &ed@@s 16 hﬁrs @7 °C.@he aqueous @hase (before and following
cellulase treatm@ wa&@mly@% by TEC. \\ N é@ @§ Q
o D O >
artitioning of radiégctivitiin th%KO extragt of gr .
An aliquet of the KOH@tra@ gragy; was ]@rtiti ned u%@g dicKtBromethane (2 x), the mixture was
centrify@gd, the orga@pha@ as s@ra d and@pncentrited. Ghe radioactivity of the organic phase
was determined. @%ren@ﬁiing ueg@pha&\vas@geutra@d with 2N HCI and partitioned using
dichloromethane {2x). Khe migare vw%s\cen{?@lged, e orggnic phase separated, concentrated and the
radioactivity d@termn@. @@ 4, @@’ RN @@ «@j@
VW 9Oy oD
Total hyd%ysis of Swiss@ar ,%Q Kz @
An aliq@ of hompg@nisewiss %ar@as Q?%‘red and heated under reflux for 2 hours with
diox%geQN HCI (9@ Af% coo%g, th lu‘rpiégwas filtered by suction and the solids were dried at
roomtemperature.%e radioactivity offhe digkane/HCl extract and of the solids was measured.
The dioxane/HG] extract wasanixed @ith wdter and concentrated using a rotary evaporator at ca. 40°C.
The aqueousTemainder waS extragted witlt dichloromethane (3 x). The combined dichloromethane
solutions co&c}ntr and the ph@@s analysed by TLC.
>y S

Total hﬁrol@ of stiaw O
The@rdro is co tio@r straw were very similar as for Swiss chard, however greater volumes of

so{éent were used.

Quantitation:
Parent compound and metabolites in the extracts were quantified by TLC.
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Identification and characterisation:

Parent compound and metabolites were identified by TLC. HPLC was used fpt, the chroma
comparison of metabolites and fractionation. The HPLC was equipped with@ DAD-Detettor (\@

length 254 nm) and a radioactivity flow through monitor with a solid scint&a or glass cel©@ @ %
N S P
Storage stability: © @& % \\ @Q @

@fage é

©)
The rotational crop samples were all extracted either jimmediately a@ sampling ygg@afterrt
o

(nine days as a maximum) at -20°C or below. "@e investigation of extracfd or phases
hydrolysis experiments gave no indication for a mposmon 0 olit r@ll experimetfital
data it was concluded that the extraction data d the meta@ ite mnem@yere gat influgncedQrom
storage of samples. > >

% & @:
O O < .
IL. % o Q © & © @% @
Re ultsglnd ]}Lscus NS
Swiss chard of the first rotation h@estedéat m@urlt Nday @) r@ale %e i TRR

(0.73 mg/kg) of all crops of all rot S. @iﬁe lov@st TRR fror@%ﬁhe firgt rotdtron det rmined in
turnip roots and leaves, both 0. mg/k at m\turl Y%’Tab 6. 6 ) Tl@ R@frorﬁ\l e second
rotation were significantly lower h;g@vas ecially evi fo& wisgphar owmg a decline to
0.02 mg/kg. The “C-levels ofthe steond gotation @’ere cﬂ@se tazea ch <<%ther ra%mg m 0.02 mg/kg

s from the third

f\'

(wheat forage, Swiss chard, %m%@

eave§

rotation were even low%@han the seégnd

0.03 mg/kg. The TRRigfrom

on]% one

o7
thirg, rotation rargsd frof <0.

op (whéat ﬁ@ I

gm) t079.10 m%/kg@traw) %he TRR

1ned unchanged at
@l m /ké(tuorn@)roots) to 0.08 mg/kg

straw LS N > >
(straw). @ § @ S §a N
& @D
Table 6.6.2-1: @al (@act e res1dues (T@%s) 1% nﬁne@rota al c% following soil application of
14,
@phe L-©C]KB 738@46% a.s.fha §§
o A Tatal ‘ﬁadgﬁcnve RJs1duQZTRR)
rotationalxqr%)p Sfirst 1 ?ionf(@w N secon,g%\@tatum@ third rotation
N n@ @%ampﬁg day @ samfiling day mg/kg sampling day
wheat forage N0.14,> V603 O 0.2 77 0.01 352
wheat hay S 017 [ oy 89 @ 0@ 239 0.03 406
wheat straw 2D 1% . Q10 & 299 0.08 447
wheat grain = @] Q@17 ¢)f . 8Bl O] ©O0.04 W 299 0.03 447
Swiss chard ¥ | Y0.7130 5 ey 0.8 191 0.01 363
turnip leaveS\ 006 | 116> & 0@ 237 0.01 390
turnip rogty’ e o 110 & - 002 237 <0.01 390
8
Q NS \*P

R, @ :

As Swiss chard from thiSTirs swotatiofidsho the maximum TRR (0.73 mg/kg) of all crops, the
metabolite pattgmn of this s@mple Q@ras %&lestigated more intensively. The complete analysis is
surnmarise(@TabI%%Q arison of the amount of parent compound in all crops of the first
rotation i e@ T 6@92 -3. ¢ stepwise extraction procedure for the investigation and
character@dtio the fdture &Fthe res1dues and the resulting data can be described as follows:

The cen ent@ally céggracf@’ radioactivity of the combined methanol/water extracts (generally ca.
50 ‘@f t as p§tmoned into the dichloromethane phase and aqueous phase to facilitate the
ch acter@atlon of the metabolites according to their polarity, and to quantify them in appropriate TLC
solven{ gystems. The radioactivity in the dichloromethane phase of crops from the first rotation ranged
from 1.1% (grain) to 22.1% (Swiss chard) and in the aqueous phase from 9.0% (grain) to 37.1%
(wheat forage). Individual data and the unextracted amount of radioactivity (solids 1) following
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methanol/water extraction of each crop is given in Table 6.6.2-4 to Table 6.6.2-9 (in % and mg/k@

Table 6.6.2-2:  Identification and characterisation of radioactive residues in Swiss chard of the firsf g) @j
rotation following soil application of [phenyl-UL-*C]KBR 2738 at-3:460 kg a.s. / @@
"l % of TRR\ @g/kg
identified * < S
RS
KBR 2738, parent compound (subtotal) @ & (&\\ﬂ% g@
KBR 2738, dichloromethane phase V Q@ ©0 NO)
KBR 2738, dioxane/HCI extract N o <7 i 20,014
@ & o R &«
haracterised (subtotal ﬁ ’ 8 2
characterised (subtotal) @ O @@) ) ( 68) & @@ )
characterised by comparison with soil metabohtes@% btota N W\,\ %@J Q 3.3)\% L (0 02)
mono-deschloro trimer, BBJ 98-12, (M23), dlchlt@)meth@e ph @@% b@ o 1 % 0.01
trimer of KBR 2738, BBJ 98-9, (M22), dichlor %netham@v haseg) S <@’ 01
[C-O-C] dimer of KBR 2738, BBJ 98-11, (1\{&0) dlchioro&\hane @ase &% Q w, 0.7 <0.01
~
characterised by extraction procedure andy LC a lvs1s/,§ubto§a§ X @) @ (74, (0.54)
metabolite group 1, dichloromethane e 2 ‘?\, \@7 @@ N > 0.04
diffuse radloactlwty 3, dlchlorometh@ phase N ® @Q &.1 N 0.02
at least 10 unknown components o@he dl% rom@ﬁne $se, @Q IS ©© 9§i 0.07
each<1.9%,<0.01l mgkg S & % ®)
metabolite 16, aqueous phase < & Q & ~ L 9 2.6 0.02
metabolite group 17, aqueoué&phase Q @Q @ § @ %@2.4 0.02
diffuse radioactivity 6, aquéous p% @ {° v, | 28 0.02
at least 6 components ofthe aq S pi},g@ eacl@ 1.8 @2 < O?&@lg/ké & . S 8.3 0.06
TLC-origin, aqueous § §9 Q &S 4.9 0.04
unpolar compounds oxaﬁéHCI e)@ct 1gnin- fractlon @ Y @ 24 0.02
polar compounds,@% &t%ct (hgnln §%ﬁon)<mamly @%& §@m § 33.8 0.25
S 5
characterised byextr: n p&@dure <) @b Q
KOH fr h h 10. .
0) extrac@hemlce osso\i actlo@ g@amx@ment et ch@matog@ ed 0.5 0.08
solids (ﬁ%gl-extractable 1@1du§ @r two exha@we ex@ctlon*:%@eps)o Y 8.5 0.06
D O N
QY & @%\
total residue (TR @ 100.0 0.73
%} @ @, R

* further 1. 2

/kg @fthec
and analy as arat

chard (conduc pernﬁgnt)
Table 6@3 V&%son (@TRR and ih
14
%, in s{g\%treoat\%wnh@ enyl§ -1“C|KBR 2738
W TRRy @(BR 2738
@ g@g A mg/kg
wheat, forag 0.1%y 0.4 <0.01
wheat, hay @ Q ® Q17 ©@ 0.7 <0.01
wheat, st @Q & 2 0.7 <0.01
wheat @m N N ©©0.17 2.5 <0.01
Swisg ard@@ S0 3.7 0.03
@ 1eav@§ <006 0.5 <0.01
0.06 0.5 <0.01

den,t\f@d as 4°OH-KBR following total hydrolysis of Swiss

parent compound in rotational crops (first rotation)

Prehmmary hydrolysis experiments (acid and base including mixtures with different solvents,
variation of temperature) were conducted using solids 1 of Swiss chard from the first rotation to
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develop the most effective extraction and possibly achieve a one step procedure. However, a seq e S
of two exhaustive hydrolysis steps was necessary to minimise the non-extractable residues. Q
As a result, the exhaustive extraction was conducted using dioxane/2N HCI 9:4 (v:v) under @Jx fo@j

2 hours followed by 1N KOH at room temperature for 2 hours. The non-ex@table residues (so@)
following both treatments were mostly <0.01 mg/kg except for forage (0.02 n@{kg) ~straw
(0.06 mg/kg) and Swiss chard (0.06 mg/kg) from the first rotation, and.straw (0.02 m@g) feom the

second rotation. Some crops of the second and third rotdtién were nor@urther extra%eﬁ sinc@\soli @
were <0.01 mg/kg following methanol/water extraction (&.g. turnipsb@ @ S é\a o
> & VR O K

@ S @
Table 6.6.2-4: Characterisation of the extraction bviour of 14C-l%idu@fn w@t sanfples of t@é first
rotation ok N ) O o @
@ G N ANy

% 2 Wheat, NS
Forage (day 63) wHa)g(ﬁ/ay 89 Btraw y 13@' Qrairﬁ\y 131)-
% |mgkg =\ % © 1@% X% mg)@g b, mg/l®’ |
dichloromethane phase 7.6 OQT” KR BN 0.0 92) N 0.05% % §<\\0.01
aqueous phase 37.1 50093710 a0 |95 0 Q0 | 0.02
(solids 1) subtotal, (55.3) 08)54 (63.50 1@11) @3&3@C (6:30) @9.8)@ (0.15)
further extracted S TS > R S < S %]
dioxane/HCI extract 25.6 Q 04 8.3 @ 0.(@ Q Q o. 79, 0.01
KOH extract 18729 . 003 | @21 o @ | o2 & 7.8 0.13
solids (non-extractable 109 | 0.0 8.1 001 91206 0.06] ©O4.2 <0.01
residue) f& \Q %) @ NEE &2 2
Total radioactive residue |- [00.0 04 .0 4 0.4k 1000 [© O% 100.0 0.17
@
. S e O § O « S
Table 6.6.2-5: Cl:;@risat@’n 0'§e extragtion @avg{gﬁr of 14@%@@5 in @ss chard and turnip
sa s O%Qw firs tatioR® © l§>@ & @
@@ ) Stiss g};d > {ﬁrmp ves « Yurnip roots
N D © (da G Ay (daypny110) (day 110)
_ Y % mg/% « % P mg/ky 2 % mg/kg
dichlorom@@ne phase [, 22.K] 16 [©O147 7| @01 112 <0.01
aqueous/¥hase J 2§ & 015, 3§ S, 285 0.02
(solids 1)’subtotal, N §6.9) &, léb\ 4R1.9) (&03) (60.3) (0.04)
further extracted § S 4 o &> O
dioxane/HCI extrac % 37@ @5\90.28 L, 19.3 & 0.01 24.6 0.02
KOH extract o AP 1@& C, o.g;,i\? A 001 232 0.01
solids (@) SAS 806 | 9.5 <0.01 12.5 <0.01
(non-extrac ﬁresidue) ©© NS %T_,Q f@@ @é
Total ra%@@ ive residueg, 100@5 @ 0.7&@ 1009y 0.06 100.0 0.06
S

N

As \fﬁoxane/HCI %ﬁtur %an&@cr d E@perature cleave e.g. ethers of aromatic alcohols,
representing essential stbst &ﬁreS@f 1g1§@, this extraction is suitable for the characterisation of
radioactivity (@@alen ¥ ‘:ﬁimcﬁﬁie lig& matrix or incorporated into lignin. A significant amount
of solids 1 @he fotationabcrops was_s@ubilised by treatment with dioxane/HCI. As an example, the
portion @dioxa@/Htra@%ble radioactivity in wheat was 25.6% in forage, 33.3% in hay and
38.1% o~ straw;, Howeverotly 7.9% was released from grain which is a typical storage organ of

N8

starchy, @ @Q o N

Tk@ ndig§lved radioa&%dty following dioxane/HCI extraction (solids 2) was treated with aqueous
KOH ecting typical extraction conditions for the characterisation of residues in hemicellulose
fractions. As shown in Table 6.6.2-4, a significant portion of the TRR of wheat samples was
solubilised in the KOH extract, especially from grain (77.8%, 0.13 mg/kg). This was obviously due to
the higher water solubility of the radioactivity, possibly from partially hydrolysed carbohydrate
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oligomers or polymers and probably to some extent to mineralised metabolites (e.g. G0, >
incorporated into starch and similar natural compounds. N Q
Swiss chard revealed a significant portion (37.9%, 0.28 mg/kg) of the TRR in t dioxane/H <« tract@j

The amount of radioactivity in the dioxane/HCI extracts and KOH extracts

o@mip leave

scand t@

.. o
roots was very similar (ca. 23%, Table 6.6.2-5). % § @@\ o
X
Table 6.6.2-6: Characterisation of the extraction behavio%@@f 14C-res1dl@¢m wheat sanmﬁes Q& @Q %)
second rotation @ y\g &
m Q Q
) Wheat o N S EN
Forage (day 177) H ay 239) Qtra@@(day 9) &, Gram%ay &&
% mg/kg mg/k: % /k% D" v fhs/kg
dichloromethane phase 20.8 <0.01 w 8.2 &’ <(s %\5.8 © <o o\“f’l k>~ <0.01
h 22.8 < 27.6 < 284 Q1 3 8.2 <0.01
(s 1y subrol fuher | 6| 000|643 6021 T Fonis vo o
(501sd)sutota,urter (56.4) (.A ({}ﬁ? )(2 (% Q(. )3(@7 @j@ )
extracte R Q
dioxane/HCl extract 17.9 @&01 o\\zos q <Q§ @%4.1 . @3 % 9.7 § <0.01
KOH extract 269 | &OO0LR 138 ] ([S001k 91 01|y 7759 003
Solids 116 [ 9<0.0hF 200 | % xo0. @{g RY D o.og 3% <0.01
(non-extractable residue) Q 5 ® @Q O\W\?
Total radioactive residue 100.9, @)2 @%&O 09 @}%3 A00.0 ¢ (ﬁﬁo 100.0 0.04
Q, [4 W
SN e PS8 g T O
Table 6.6.2-7: Characterisation of’the ext tlon@ehavu@r of “Coresi @es in_ SWiss c@rd and turnip
samples of secord ro n @ g S %", @ {5\7\’
% ﬁwns@hard@ @\g Tu@ipl ves N Q\@Turnip roots
Q& @’ 191y, ;@ v lday237) o |  (day237)

&@ “qirg/kg % @& mg/kg % mg/kg
dichloromethane @&e \Q <Q.b% g ST @01 3.0 <0.01
aqueous phase_Q S 3 .6 d <d1 %& 40. @ §so_0fq\a 57.3 0.01
solids 1 (subtc@f) ~N L5209 00D 46 S 0@ 39.7 <0.01
dioxane/HClgxtract 9% 2 <0. (%\ ® Ny * *

o R @ * @ a@ * *
KOH e;gg@t S 5 MO0l | o o] a8
Solids 2SN £0:01 , Q = \W* * *
(non-extractable re ) 4 S S & N
Total radioactive residue 1 S 0,087 1600 P 0.02 100.0 0.02
* no further extraction @@5 $ @@’ @\ @@ @§

< N
Table 6.6.2- ©Character on e e@ctm@ehar of “C-residues in wheat samples of the third
% rotation '%f' . <) @
<@’ & o D
SN Y Q Wheat
R N age (day 359 ay (day 406) Straw (day 447) Grain (day 447)

R g Q)

N o %o mglke | % mg/kg %% mg/kg % mg/kg
dichloromethane@jiase Q@O.Olﬁ 20.9 <0.01 10.2 <0.01 1.7 <0.01
aqueous phasess  <\" T kS <0017 499 0.02| 40.1 0.03 9.9 <0.01
(solids 1) su@al, Q o 63.9% ‘@Qﬁ' 29.2 0.01| (49.7) (0.04)| (88.3) (0.02)
further exgigeted & g )
dioxan 1 \>’ * * 30.2 0.02 10.7 <0.01
KOH gxtract O @\% = * * 7.5 <0.01 73.0 0.02
solid® g D * * 12.1 0.01 4.6 <0.01
(non-extragtable residue)

Total rgdipactive residue 100.0 0.01] 100.0 0.03| 100.0 0.08| 100.0 0.03

* no further extraction
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Metabolite pattern in Swiss chard: o
Radio-TLC analysis of the dichloromethane phase (22.1%, 0.16 mg/kg) indicated nur&us@
components. Unchanged parent compound accounted for only 2.0% (0.01 m%}kg) of the ’\\‘ Thg@j
dichloromethane phase was further analysed using characterised metabohte}§}om a soil me abo

study as reference compounds. The reference soil metabolites were applied as partl5@over 1ng
zones. Three metabolites were assigned as BBJ 98-9 (mono-deschlorog{rimer of KB1®2738@ 23%

BBJ 98-12 (trimer of KBR 2738, M22) and BBJ 9 ([C-O- C@dlmer of 2&%’ 1\@ @
respectively. Each of the soil metabolites contrlbutei <1.5% (<0. Oang/kg) of th® t s g@m 1n<§
Table 6.6.2-2.

N Q. & & @

Table 6.6.2-9: Characterisation of the extraction@aviour of 1@4%1&1@5 in @%7% g‘\@d ag&f@ur%

samples of the third rotation % @ N

o I~ @@, o
Swiss chard % Q?lrmp aves Q @‘I‘urmp@ootb& @ g
(day 363) % " (da& 0), % (day 390) §@
% m Y m@kg 4 . Jimg/k
dichloromethane phase 7.8 % 01 11%%\ o\>o.og.§ 6,3 < <o<§§ Q
aqueous phase 46.7 < % § <0.0 §%.6 § ©
solids 1 45.5 <0. % 4 = D@48.2@} 01 %
dioxane/HCl extract * © @@ &) q §@ @Q"
KOH extract ’2@@ N *Qp &@‘ Q O * &
Total radioactive residue | 1080 0.?@ 100.0 O@\fj .. 0.0 e <001
* no further extracti @ v N
no further extraction o\@) Q @@ § @ y\?

The radio-TLC analy of t@q Sas pha@ 2 A, O@L@mg@) oﬁ§w1ss e@%d revealed numerous
metabolites. The a @unt of eac ~9t gl & po W@ $ 0. O@mg/kg@or fitther characterisation, the
aqueous phase wasste nta®/ely trga ed %@th ce&ulase & @

The aqueous gge o Pwiss ¢ ard%man@ pract &ﬂcall unch d with cellulase. To obtain further
details of pos %@ﬁi%@ basic strucgt%res b@cheré ds,@total hydrolysis of Swiss chard
was addltléﬁally condq%ted w&@ a@quo@f the@)’rlgl@l sa Sﬁe using dioxane/HCI (described
below)& @ @ ©© § &

L - :

O O & N

Metabolite patten& ot er cro S 62}% @
Following convért 1on tra€tion ‘g@’%am@iﬁt of y§

was low for@eat e ~ ay, staw, t@ 1e§\§@s oots (each <0.01 mg/kg a.s., Table 6.6.2-3).
The radio-% compans@ of @ QM fr% the first rotation, including grain, showed that
most of metaboht% accopnted f&b <O0. g“ mg/ﬁga each and the maximum metabolite amounted to
0.03 mg/kg in stra @

The\%alysm of th&dloxaﬁe%HCJ @trashm@i that parent compound was only detectable in Swiss
chard (1.7 %, 0.0] mg/lggj a&@grau@2 5%@0 .01 mg/kg). Therefore, KBR 2738 constituted only a

small part of Q@lgr%%ﬁkg" § .

DCHA d ussiof 9

DCHA“@ 3- ﬁ orQ hyyamlme) was not detected by TLC in the dioxane/HCI extract of any
sam Th]@ as «?‘ rmed for forage, hay, straw, grain and turnips using a further solvent system.
A@ acesQ@ DCH have been present in Swiss chard, the dichloromethane phase of the total
hydro experiment was analysed by 2-dimensional TLC and provided further evidence that no
DCHA was present.

The aqueous KOH extracts were highly viscous, dark coloured and heavily loaded with matrix. Based

KBR 2738 in the dichloromethane phase
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on the measurement of radioactivity and from the chromatographic analyses of the organic p
(dichloromethane phases and dioxane/HCl-extracts) it proved impossible to quantify\ glg@@

components. S @@

& L&
Further characterisation of the KOH extract from grain: @

Due to the importance of grain for human consumption, and because of @relaﬂvely h@h peﬁ’@ntagf@

of the TRR present in the KOH extract, partitioning wit chloromet}@w was inve ated\ﬁ’ e@§ @
no radioactivity was measurable in the organic phase proving that fhe radioactivizy ree é&p the > @
aqueous KOH extract. The same was observed following neutrahsa‘sgon of the K@ extrﬁ% Q

From these results it was concluded that the radigggtivity in grain‘was @pt d t compoundgor
similar organic compounds but probably consisted of pola@lant tab ites %\pola& mpg@unds

taken up by the roots, probably after degrada or @ﬁhera@@@uon@ﬁthe étlve imgredient in th&011

G @
niffiic (Dc@lA) @j

Total hydrolysis of Swiss chard and dlsc%%bn 0{@3 dﬂél?lor§
The total hydrolysis of an aliquot of S@ss chard co@me e al@nce &DCE@Qeven@nde{§§gstlc

conditions using dioxane/HCI 9:1 2 s u on, ercen ages of
parent compound and 4-OH-KBR which’ m1g°h$ be Féieas r§:s cqQ gat%@)or bound
residues. The HPLC 1nvest1gat10Q0f the dic @rom se @ow to @@ydro‘i?ms of Swiss
chard was conducted analoly @ the apple @etab @y The 4- fraction was
sampled and analysed by TE€E. AKa resulg,the m\@tabo]@@ 4-0 as d@ected in relatively small
amounts (1.2 %, <0.01 m@kg) EPom @ tot dr&ysm CXRGI‘IIL]QQ 1t @ the@%)re concluded that
4-OH-KBR or poss1ble co @ ate precur; pr SW1s§\@har§but were of minor
importance. DCHA (@eren@vco@@und BNF 55@&)@s not@etec S
The dlchlorometh@ phage of thd) ota@drol}ﬁ e@nm@@ was also a@;ﬂysed by two-dimensional
TLC. The chron@%gr lea@prove%”thzt\ECHN 37C®ras 1Qt present as a metabolite and
furthermore, {@s n m@d frc@ an @’onjuggl e %plan@amx&hnder the drastic hydrolysis
conditions. The det@gted radioacti V1ty t at est afea of&&HA was so low, that the value
could not b% dlstlngulshggi fro @ ground radioactiviy. It Wéis therefore concluded that DCHA
was n@@esent asa r@ abol@ even 10@1;1}; dr&c hyd,rolys1@:ond1tlons

\ S

O K N

Total hydrolys1s tra and uSSkQI} of @A ©
The total hydr lys1s a§ s1<@@i T ana ] fo@CHA was also conducted for straw and the

NonN-oCcCurrence of S a&&early%@emo%s{rate%s for Swiss chard.
Sy &

DCHA @sswn for gﬁ‘ler c@ps @ @ 0\%

Grain; @ AN &9

The‘:\g%rresponding&otal@drol (i@zjof grain @5 the analysis for DCHA was not conducted due to the
following expegmental facts ayaila l@froe extraction procedure.

The specia@westigé@ons Swiss® chard and straw (highest TRRs) clearly proved the absence of
DCHA. Theextragtion ainy(methagy /water and dioxane/HCI) showed that only an extremely low
portion o@radigaptivityvas @olved and the main portion of the TRR was detected in the aqueous
KOH @ﬁact@ @oacti\@y of the KOH extract could not be distributed into dichloromethane with
or \@hou‘[ fleutraligationis Therefore, it was concluded from the chemical behaviour of the extracted
raéﬁaactl@y, that DCHA was not present in grain.

Forage, hay and turnips:
As DCHA was not found in the most important crops with the highest TRRs, and the metabolite
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pattern indicated no significant differences, the remaining crops (forage, hay and turnips) with maych >
lower residues, were not further investigated. \@ @@

. . . § &
Metabolic pathway in confined rotational crops: N & &)
KBR 2738 was a relatively minor but significant compound in rotational cr@Jps and 4-QH-KBR. was
present in traces. The TRR consisted of numerous minor metabolites disIg@lteg Gn tlg@f@
dichloromethane phase, aqueous phase, dioxane/HCl-e t and KOH@(tract. The posig%n o@e @
TRRs was strongly influenced by the degradation of KBR 2738 soil. The @pos@me@&olicé
pathway is given in Figure 6.6.2-1. @} & S R O &

QN Q &' @ % @) &@
III. L@g%usions Q} R \© 2 @@

S v

The metabolism of KBR 2738 was investig in e«itioggﬁﬁcrolisx’(whSWJ@S6 chardand ‘E%rnips)
following soil application of phenyl-UL-!* radi%%-belleééctiv gredient. Th@’TR& wergyery low
compared with the applied amount (3.46 Rg as, a).%}nched a@%ve i@edi%t repr
3.7% or less of any TRR followin@onw@ionand@ & aus@ e ﬁaction@ndic@(@ng i @%
degradation in soil before root upta@A Q%jor a@unt@the @ioa ity (@ 50%up to ca. 90%)
was not extractable using metol/wz@’r. However “significant Qynoupty’ of ﬁoa@@ity were
solubilised by exhaustive extraction usifg dig&eﬂ@%l @nder &e@ux @owe‘é@y IN'KOH. Based
on extraction experiments a -s\\) fmal extraction fifocedure, it@@s concluded$hat magjor amounts of
the TRR were characterised-as g@mpm& in¢orporgfed int6, the -dignin feaction or hemicellulose
fraction of the plant m@t&@ The Gktragfy’and aseg were nalysed by R@, wheniever possible, and
the chromatographic g/estig@n sl@wed th@adiga@ itwas dis%ibti etween many minor
compounds. S @ @% @ O O é& O

The highest TRRs@%re abservedyn crops fromﬁhe rotdtion sown 3%@days after application. The
residues decline@gn@ntl&ﬁom the ﬁr&t\o thé%secon@@otat@ andQvere even lower in the third
rotation. 8 Q) Q K@j Y\g& A

The composition 69 the “ERR @ z‘éﬁona oﬁ%ps S ob@)uslgé%ubstantially influenced by the

metabolisin“of KBR 8 1nsoil led o0 djffere in (¥ results obtained from the plant
metab@ﬂigl studies, @here €he radivactixity wap easil extrdeled and consisted of mainly parent
compound. The h@xyl%&l de@fati\ge thezgg}rent%gompo@a\d (4-OH-KBR) was also of very minor
importance in refationahcrop ltho@n thg@arent@om nd was intensively degraded in soil, no
DCHA was d ectabven@l sp@ in&stiga@ls cg@u"cted in Swiss chard and straw. This was
consistent wih the result he.plant and, soil faetabolism studies.

From the rsults of the ¢ ﬁn@otatiﬁiﬂl crép stud@it was further concluded that for the majority of
sample@heat fora, e@hay,@raw, gyain, @ni Jeaves, roots) the amount of parent compound was
<0.0&mg/kg when $own %day%fter @l ;§; ation at the applied rate (3460 g). For Swiss chard,
the amount of parent cogpoundwas 0.63 m when sown at day 30 from a TRR of 0.73 mg/kg. The
TRR declined rapidly to 0.024ng/kg%fter @wing Swiss chard at day 134. Therefore, considering this
rapid declir@he ]{e%gse nua%ﬁéld te’of 3360 g a.i./ha distributed over several treatments and a
generally faster degrad under field conditions, it is estimated that the time interval required to
reach 0,00 mg/kg parefif corapdund in Swiss chard would be nearer to 30 days than 134 days after
appliiag n. § @ §

A

&
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Figure 6.6.2-1 Proposed metabolic pathway of [phenyl-UL-"*C]KBR 2738 in confined rotational crogf
<

OH
N
e &
H,C Cl@@@ s @
30 , S N
él:[a / % O\§ éq\a@
a O @ N @ @
OH o 9 @ @ v S
a }@ siv'e deg'radatg&rg @ @ @
in soil @ K
]@_@ @ — N\ ¢ @
N o a @@J Q \© © on
v Sy &
LA YR
(soil z\n/[ezt%lbolite) cl ke©© Ho @ @ Cb@&

) N e S & &L
" Qt & AL (g
“0@1}7@ & e w)\% ©§ (O
a @6 @ & nul\@s m@etaboli’t&nd small
@ Q amdunts GRS, in m;&tlonal crops
@)

o
M23

wm g Wk
(soil metabollte)l ‘S Q> Gol ml\;ft@golite) AN @
root‘r\’ @ & S
up%(e @ @ @ \Q\ @ y\?@
" Q°
l o O O & - §

@gaﬂoso@e v
@ metg{)ohtes @b@ Q@

S QO NTN N e
AN
a.s. = fenhe @i)d 6\ & @'\ %& > § RV

&F
§ §a%r solubl® N incorpgration incorporation into

tabol'@s into lignin hemicellulose fraction

O N
MO06 = 4-hydréxy- 2738 L9 o @
M20 =[CO-Cldimerof KBR27S® & & T o g
M22 = erofKBRZQ%X KQ < X
M23 éimono-deschl,o@trime\@ KBR 27386 o\@ RS o\©
RO SO NE U N

@9@ %\ v © @

N 5

IIA 6.6.3 @Fiel(@alsﬁp@ ent@we c@s @§

Please refer ¥o'the st@em gi\ﬁe@und@Ann@;}poin@above (ITA 6.6.1 and I1IA 6.6.2).
S O A

R N
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ITIA 6.7 Proposed residue definition and maximum residue levels @ @6
S

@® @
NS
The proposed residue definition - for risk assessment and monitoring pur&se - is the pa@nt o@ an
applies for both - plant and animal matrices. © ‘\ \@ é\g
\& @ 5 S LT @

Sraion & T & &

IIA 6.7.2 Proposed maximum residue levels (MRLs) and &® fication % Q @ C&©
@

I1IA 6.7.1 Proposed residue definition @b

Maximum Residue Limits (MRLs) for fenhd were se‘&t 'Cn ope under@ sevégal
Commission Regulations the latest one belng Com mlssmn@egul%lon % Y, of 2&7 u11
amending Annexes II and III of regulation 396/ fithe %&ess of the @L reView p%gram
under Article 12/2 of the MRL Regulation 3 T1e (Su ies @m all@lalsé@rlgl os%er,

additional European grape trials and US @%) wlag wege t51s f%the @L s\g\tﬁtmg weéee proxdded

to CRD. Thus, all necessary data are a@dy K»ﬂabl@ th S. @ % Q> éﬁ S

Relative to the supported represen@%@ 1n/@ grap % stl@vb s andXom. a@s the;data sets
forming the basis for the EU M S were reﬂgﬂed 1 the o@mal er a@@’or ubmitted and

evaluated during the EU revigy pro:@ s fo nn‘§ ingljis 1on§nd tl@’efo <g:\s1due data are
reported in the amended An@ll dossier. @

% &
For easy reference the curfent ha@om@te@ary&@jMRL Va]{g fo @hex&r@d are shown in

S {L° Ny
Table 6.7.2-1. N @@ o S 6@ \@ é . \@
Table 6.7.2-1: Harz&@@lzed tempo@ E@RL @ues @fenl@ amid S} S
N
nf:::)ir Cé@ups @i exam%les &glndéﬁl@al pr&luct&o wh1 @he@s apply (a) Fenhexamid
@

100000, 1 FK@’IT FI&SH @R FROZEN; @\I{JT‘S ~
11006Q < (i) Citrgsfruit 2 Q) NG 0.05%
12@% (i1) T@}J nuts @elled% uns,l(elled) @) Ry S) 0.05*
130000 (iifRome fibit % O N o N 0.05*
140000 @ Sto% fruit @@ S @ O >
140010 A ts 5
140020 )@ @%les@g\veet cg%rrles@)ur cl@%es) @j@ 5
140030 D eac Necmes mml@}hybr@ 5
140@ Plums (Dang n, g@ﬁgage 1rab,&l@) 1
140 ofids Q @ 0.05*
150000 (v) Berries & smalbfuit o - V

51000 (aJ Tab@@g&ﬁd wine grafed m%\' 5
152000 | .o(b) Strawbertied @ & 5
153000 & (c)Cane i@t S 0N 10
153010 @9 \ Blackbarries (clou%?ﬁes) 10
15 @ D@eme@iegamb rries, Boysenberries, and Cloudberries) 10
15 ?:"l ©@ aspbe (Wineberries, artic bramble/raspberry, (rubus articus),

DN ctaggapberries 10

&3090%@ @ Oth¢ 10
154060° (d) Other small fruit & berries
15@‘)[/0 Blueberries (Bilberries) 5
154020 Cranberries (Cowberries (red bilberries)) 5
154030 Currants (red, black and white) 5
154040 Gooseberries (Including hybrids with other ribes species) 5
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nl(l:I(I)l(ll)‘:EI' Groups and examples of individual products to which the MRLs apply (a) F en}n@f‘ni(fl§
154050 Rose hips > @@ -
154060 Mulberries (arbutus berry) @JQ & 10 ©®
154070 Azarole (Mediterranean medlar) (Kiwiberry (Actinidia arguta) %\
154080 Elderberries (Black chokeberry (appleberry), mountain ash %gckthorn (seaC & 9
sallowthorn), hawthorn, service berries, @ other treebe& %\ N D é\’
154990 Others @ & K 5.9
160000 (vi) Miscellaneous fruit < O N SRS
161000 (a) Edible peel @ D O c:8.05%,
162000 (b) Inedible peel, small Q) 2 @ S | N
162010 Kiwi v o D . L7100
162020 Lychee (Litchi) (Pulasan, r%buta@@airy@hl), gosﬁ%@n S B:05*
162030 Passion fruit & & & ® | D005,
162040 Prickly pear (cactus fru% @ Q Q S @j 0.@
162050 Star apple \ &% O« *
162060 American persim k&{l@ (B ckesa pot@whl \apot N & .05%
green sapote, cangytel (y@ afdte), ﬁ@m H@y s@?e) @ @ ©
162090 Others r\& D s S k. 0.05%
163000 (c) Inedible peel, Targe & @J) [\© @\VJ &Q O f\\Q 0.05%*
200000 | 2. VEGETABLES¥RESFFOR FROZENy 9 Q RSN
210000 (1) Root and tuber Vegetable,,s@ < &\g L9 e ) 0.05*
220000 (i) Bulb vegetables) @@ @ v Q N .9
220010 Garlity SN S 0.05%*
220020 Onions (S skn@gnions @@ N § N Q;N . § 0.6
220030 Tlots @ SENOEEN 0.05*
220040 prin nlons@’els@lon an sm@ varj s) @ 0.05*
220990 | A 0thety o NN Q 0.05*
230000 ©\(/ ii) E@itmg&egetab@% - @ P §
231000 Y (a)Solanagea 9 & 0O 9
23 1010@2) Tonggﬁoes (Q\llﬁ@ry t toes@\ree ton@toes@hys ligy 0]1berry, Wolfberry
(L d L. chinens€)) & ©\ 1
23%90 ﬁers& 11i ?{ﬁepper§ o © % X 2
231030 § bergines (egg pla t Pe@) 1
231040 & Ok lady’ ger S 0.05*
231990 ofiers O @S 0.05*
232000 " (bECucugbits - efhble pegL \ 1
23201 Cuctiwibers:O %;3 e @ 1
232@ G@rkmsQQ N 1
232080 @ourg ttes (St@mer squash, n@frow (patisson)) 1
232990 thers NS 1
233000 (c) Cubitbits €iedible peel © 0.05*
234000 | @°(d)Sweetgotn 2 O 0.05*
239000 )" () Otherduiting“wegetables 0.05%
24000 ngﬁ?»ras veggtabless®
241000° | o(a) Fleweringbrassica 0.05*
242000 | (b)Head beassica 0.05*
243000 @ &) Leafy brassica 0.05*
42440080 (d) Kofirabi 0.05*
250600 (v) Leaf vegetables & fresh herbs
251600 (a) Lettuce and other salad plants including Brassicacea
251010 Lamb’s lettuce (Italian cornsalad) 30
251020 Lettuce (Head lettuce, lollo rosso (cutting lettuce), iceberg lettuce, romaine 40
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nfl(r)l(ll)ir Groups and examples of individual products to which the MRLs apply (a) Fenoh@ni;lgb
(cos) lettuce) @ @Qb =
251030 Scarole (broad-leaf endive) (Wild chicory, red-leaved chicory, @icchio, & ©®
curled leave endive, sugar loaf) 305,
251040 Cress < 9 &
251050 Land cress © Y O N0
251060 Rocket, Rucola (Wild rocket) & @ @) Q\ 30, @ @
251070 Red mustard SR CE ! S
251080 Leaves and sprouts of Brassica spp @izuna, leavesof peas and ra(@h and D O @Q}
other babyleaf brassica crops (arvested up tO8 truleaf @e) 0 &
251990 Others Q N %9 309
252000 (b) Spinach & similar (leaves)s_ R RS v S 005*
253000 (c) Vine leaves (grape leavesf\Q> %@ <) Qy h@ O« 0.05*
254000 (d) Water cress @ @ R D O | £870.05¢
255000 (e) Witloof RS D O O .9 0Q5*
256000 (f) Herbs RN RN Y
256010 Chevil N & v S £ @ e 30
256020 Chives G N S Q) @Q S k730
256030 Celery leaves%: enn@) leave§HCorighder 16@5 di&@av @arav@ﬁ ’
leaves, 1 e, an?@lica, sweet Ci ng ther Q acea | Ves)@ & 30
256040 Parsleys_ Q & ] % S 30
256050 Sage@Wmteévory§mm@avory@’ @ ‘N 9 30
256060 Rosernary SR %@ < 30
256070 hyme (@Jora@ 0reg®0) 6 N . @ 30
256080 @asﬂ (B&im t, pe@mm% S & K\ 30
256090 aydeaves (@rel) @ ©© @ @ 30
256100 | O TalRlgon (Fyssop)™ N RS 30
256990 ©© &ers (E 1ble¢ﬁswers)@o\y S § r\ﬂ 30
260000 [V (vipbegume Vegetables (frissh) & &7 ©
260010@ Beans (wiﬁﬁéé@s) (G%en b@ (frené@’bea]@ snap@ans) scarlet runner
@\ be@’shcl ean@dlong beangdy & 2
2668&20 B@ns (w@)ut {ﬁods) (P@ad bea@ Flaé%olets&@k bean, lima bean,
' 0.05%*
260030 QPea 1th ) (M@ﬁﬁeto (@ugar @as)) @ 0.05%*
260040 Pe@ po@Gardgn pea@e %§ chickpea) 0.05*
260050 @ tlls S \ \ 0.05%*
260990, Othergy) Q @’@ O@ 0.05*
2700 (vii) Stem Veg§ﬁbles (&ssh) | A R 0.05%
280600 (Vlll)sEungl (« @ 0.05*
290000 (iRSeawsds @ @ 0.05*
300000 | 3. PULSE§yDRY, ™ X o 0.05*
400000 | 470OILSEEDS AND QU@RUIES
401000 k&S (i) Olgeedss”  w. 0.1*
402000 (i) Oilfryds’ &2
4020@ @Q Olis for roduction 0.05*
402620 > Palmn almoil kernels) 0.1%*
402030 > @%mﬁﬁﬁ 0.1%
2040 apoy 0.1%
402999° Others 0.1*
506000 | 5. CEREALS 0.05
600000 | 6. TEA, COFFEE, HERBAL INFUSIONS AND COCOA 0.1*
700000 7. HOPS (dried) , including hop pellets and unconcentrated powder 0.1*
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nl(l:I(I)l(ll)‘:EI' Groups and examples of individual products to which the MRLs apply (a) F en}n@f‘ni(fl§
800000 | 8. SPICES S ESTEN
900000 | 9. SUGAR PLANTS < & 0.0@@
1000000 10. PRODUCTS OF ANIMAL ORIGIN-TERRESTRIAL ANIMALS' N
1010000 (i) Meat, preparations of meat, offals, blood, animal fats fresh&iﬁ%led or frozenC () %@@
salted, in brine, dried or smoked or proce@ as flours orqnéals other RS N
processed products such as sausages and¥ood preparat]@ based on t @ 0&@
1020000 (i1) Milk and cream, not concentrated, no&contammg adc@ésugar or IS L q
sweetening matter, butter and other, f&ts derived froifymilk, cheese @d curd f@.OS *@%
1030000 (iii) Birds’ eggs, fresh preserved or woked Shelled eg\é a 0&@%@;; y fres o SN
dried, cooked by steaming or bsding in water Toz x@ @@
otherwise preserved Whethe%)r not (@ﬁaml@adde&\sugar& We@ing R
matter @A S SR 0.05*
1040000 (iv) Honey (Royal jelly, pol ) o @ K 7 O | &770.05%
1050000 (v) Amphibians and reptilg$y ro&kgs crovodiled), =) @ (@»\5/*
1060000 (vi) Snails @ @ 5 o > X M 05
1070000 (vii) Other terrestrial Kxé@nal gj&iuct%\ @ N \9 N & 0.05*
indicates lower limit of analytic det@‘nnan@g @ @ Q @) AN
o & O S @S U
Substance Fenhexa& S s &@ L9 & ©
Legislation Reg. ( No @/ZOI@Q @% @ @ N &
Entry in to force ~ 24.072011 9 V& & X & «\2\7%
W & 6 O @@ RS XS
SRS S Q AN 0N
@ s .9 X @ @
S (O NN 9
IIA 6.8 ®ropgsed pre-hatvest i rval§\re eitry §Wlt®ldlng periods
SR @
ITA 6.8.1 & Pn@ﬁarv&’t lntépval (% day&f @ relevant (%:s
N @ & AN
o @C t @ ific’ 'Qat' n % O\U PHI (days)
Crop Sﬁ thme ({){(u\%ryz cific’sigu lé)\ N y
14 (table grapes
Grapes 9 ((% @ ﬁd%; errbnaw@ I {@ 21 Ewine gragesg
Strawberrig |97 &7 .okl (Gerfany), © O 3
O 94 Belim: Spai) g7 !
@ &) @Qgrem@use @aiyn) o 1
Tomatoes Q> field ;@ gree]@ﬁ;@use (,i%%?n) 1

N
ITA 6.8.2

> O [ o

8. e-engry petiod (ays@r livestock to areas to be grazed
Not applica@@;&— n&%e ondsrops which e fed to livestock.

1A 6.8.3

Not a ﬁ:ab@ % Q
@

IIQEPS 4o

Ny
-ent@© pe for man to crops, buildings or spaces treated

v
\’V@hh(@ng period (in days) for animals feedingstuffs

Not ap@able

IIA 6.8.5
Not applicabl

Waiting period between last application and sowing or planting
e.
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ITA 6.8.6 Waiting period between application and handling treated products o S
Not applicable. @ N
@ v
I1IA 6.8.7 Waiting period between last application and sowing/plant@succeedin&@r PSS,
Not applicable - Fenhexamid is absolutely safe for any succeeding crop. (o8 O\Q
SIS
R O o
% o\ Q, '24\9
< & &S Lo @
ITA 6.9 Estimation of exposure through glet and othaneans @ § é\” C&(@&
The active substance fenhexamid was included .k'f' Annex 1 @ Dlr%mve &9414@ C (i Qect{@
2001/28/EC) with Entry-into-Force of June 1 2@ N \© © @

The EU toxicolgical endpoints relevant for the dlet@y rls@@seséﬁment @@en mid@ cofisJuded
during the EU review process are summarize®in T&&e 6. %}\I bel@ b@’ @’ & %
Q @7 o

Table 6.9-1: Summary of fenhexamid Etctoxi R 1c \d ts rele %nt féo 1et risk asSess t
Y x 4 P &8\{)’
uro %@n C ©

. N
EU End-Point . b amid éﬁg@z ;@)ct&)&gg(g&Ap&@dix 11
Acceptable Daily Intake (ADI@Q ggé‘;%i/ ::;i&% ¢ @%’eor ! (%@ @@ ~
) 4- (8

S

Acute Reference Dose (ARfD)  [\Wot adlocated. Not c%ns1de@ﬁ> necessary. O
o N @ S 2 o
9 O o
The dietary exposure ofgconsumers tﬁenh@mld erlve@ﬁemdﬁ@s W Qval@ed using the EFSA
PRIMo model (revisien 2). Fis mo@el wa@imtl dev\@pe dfor the evalu\a%n of the harmonized
EU MRLs and incl chrotric ax@écut@ons tlogdata for adult€and children. For the evaluation
of the chronic ex ure uses VQ—IO dief® relet to&che El@and 22 national diets from
13 dlfferent rlger States. Eor the @aluat&\l of ﬁ%e exposure 19 national diets from
11 different -Q, @er Stétes are@sed & @b @
N Y
b\ G >
The Ac@table Daﬂy@tak@ L@f 0.2 mg/kgbw/ @?s adepted during the initial inclusion of
fenhex&ud in Annex4 (Star Commiitee aQ lant Fealth.on 19 October 2000). Furthermore no

Acute Reference @e (A&D@ set Q@e to (ﬁge 10@){10 ty of fenhexamid.
@ N
1A 6.9.1 @Tl\@ cal(‘ﬁlatlo 9

@
For TMDJssalculation all ood ms o v am@ld a&@al origin were considered to contain residues of
fenhexa@id at the p sedQJ M %s were considered even those set at the LOQ (see
Table6.7.2-1). S & g
As shown in Table 6.9.1g)the @MDIS @fen@amld calculated according to the EFSA PRIMo model
were found to 1@1%ge betg@ S% o of the ADI of 0.2 mg/kg bw/day, which demonstrates a

Théﬁ@forc')temporary proposed MRLs of fenhexamid do not cause
gdue t(‘}@hromc dietary exposure to fenhexamid residues.

sufficient 1@ in O
unaccepta& rlsl§w co
Q
S
& @ Iy °
g T

&S
&
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Table 6.9.1-1: TMDIs of fenhexamid calculated according to EFSA/PRAPeR model @ @
TMDI MS diet Highest contributor to MS diet o é§
(% of ADI) (in % of ADI) | commodity /%'oup of com 1ty
20.4 WHO Cluster diet B 7.2 Lettuce )
17.5 FR all population 10.3 Table and w@ﬁe grapes A R
14.7 ES adult 10.7 Lettuce <\ O B ©
13.9 DE child 3@ Tableand wine grapgsy s, v
13.9 IT adult %5 Letiée O & 9D
12.7 NL child . 3.1 Seapole Y O o
12.6 WHO regional diet @ 1.5 ttuce S) X 0
12.4 IE adult o) 29 ableggiid wing: grap/t{sb &
11.5 IT kids/toddler D 58 | Lettifde o
11.4 ES child w 83 O | bettuce, ¥V O - %,
11.2 WHO Cluster diet E Q @™ 4.5 | -Tabledtid w1n¢&§rape§
9.8 WHO Cluster diet F @ 6@ Qlettucy o & A
9.2 PT general population %, ° ° 6.9 3, | Table and@ine grapes ;@v
8.5 NL general @ ° @24 & Esttuce, Q> ;{\9 A
6.9 DK child Q XN [T 28 "\Lettuo@ =
6.8 FR toddler < @ o ? StrgBerriesy @ 9
6.7 UK vegetarian Q~ e 2.8 & | Léuce o7 ¢, -
6.5 UK adult @ % v S 287 |Juable a@ wm&@ape@(
5.3 WHO Clustgidiet DS (&, MRES VJFablegnd wine grap&d
52 UK toddler & O 4 @7 | Table and Wihe grapes
5.1 DK adylt®? VY § < 37 Table an@Wine %gapes
4.8 SE general popiatio @ 0.p Kiwi *v
90thpercen & SR ° @
S S QX S
4.1 FR@ifant B §p2 | Stawberrics
3.8 Kpaduliq®  « 2 Q1.6 | kettuce @
3.6 UK infant & N LY Q@I’Od@ of animal origin
2.8 > PL g?ﬁeral gopulation o ¥ IS 08 Table and wine grapes
2.5 . LfGidult ™ IR F gt3 ¥ L@,@\;\fﬁce
N Lo R O @
'S & & é@ &S
T1A 6.9.2 N ﬁ cal%ul @,\ S
Since the TMDI @ku fen am;d%em rate@@onsiderable margin of safety, it was not

deemed nece & t@rfo

1A 6.9.3 % NESTI c§cul§ms

S

)
2

9
N
expos@ is essary to be calculated.

2 @

As no A@) was dem\%& nécute
N < @ @ Q@ S
@ @ Q
N & @ Q&
ITIA 6.10 &O@Ws@al stu ies@
No additi Qs arevailedy Q
0 addlt@als (?5: esa @avall@e
@ N % @
SR
& & T
& &

EKIQ&ICU@I ns\@ ordet® refine the dietary risk assessment.
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IIA 6.11 Summary and evaluation of residue behaviour and reasonable groupt@ @6
N
: : . O &
IIA 6.11.1 Summary and evaluation of residue behaviour @,Q & @

Summary of plant metabolism

@

apples, lettuce and field pea) following application of enyl—UL—”@kKBR 2738€‘}The ﬁ&&abo
proceeded via two basic pathways. The first was the conjugation of the parent com@ound.@ith ose é
(and glucose-malonic acid) at the aromatic hydrosyl group. Thg second waian oxidationCof
cylohexyl ring, leading to hydroxy—derivativehe parent compo@md ir@he Sand 4-positidns
followed by conjugation. Additionally, unknow

S S Q o
The metabolism of Fenhexamid (KBR 2738) was invei%?ated in five tagget crops (g@@es,ct@ato%

gonjugates v@e forued a(@@if erely ydr@%)y graups.
However, these metabolic changes occurred galy to@m lgcter{&fhe rzf} magority Sﬁradio%tivity
in target crops was mainly unchanged pa%llt contpound.Pro se results it@?jan @»con ed @at
only the parent compound is relevant feg the residuesdefinigion. T@extr@d radioactivity apdthe
distribution into solvent fractions w@very\ 'mila@}and 40 cle@age of the @\j%nide?&«gtmct was
. . % Q
observed. In target crops only dry se@ of gti%ld pe@ﬂver@ore @ﬁcg@o e@t. @ o
& @ Q\ RS \ @ () Q 2,
The metabolism in confined rotion@ crop® wa ten@?ly {@ue ©®. bb@he degradation of
Fenhexamid in soil. Only a 1@@@501’&@%’01‘ the appli act@@sub@%lce and of ioacéwe soil residues
was taken up with the roots&The@@sult@ota “adioagfive reSiduesy(TRRs¥in p]@%nts were therefore
very low. Fenhexamido{v@s the@nos@mpo nt i@ivid N conmonen@n t%aTRRs of confined
rotational crops. The qgﬂantiti@f metpbolited werglj§®1e, é c&% O\@
T, $
N o &
From the metaboﬁ in@stiga&i it@s @clu@@@%at reparted abolite pattern represented
the residues at pling or harvesteand th areng%omp nd .\‘?’ metabolites were stable. In total a
high extractioyrate idefdificatfoh rafe was @ﬁiev@’or i)y ampggs (target crops and CRCs). The
following ]Ef;irigure (6.. 1.?1@1) shgf@ sche%latic@ thg fvsitions of toleculel which were involveq in
the metabplic reactl(%%) Th eta@c degradaton p%au?vay Nare shown in in the corresponding
chaptersof the first.EU dossiePand in thig@0ssier. A comihon:pathway is shown in Figure 6.11.1-2.
IO S
Based on the obtéined Its &ha@d pg{éﬂt cogpoun@ the proposed residue definition for all
target crops rota@@nal ctops (&5@ asse§3ment @hd mo@toring).
s s &
© @
< . %
N

Q

2
&

2y,
Qe

Iy
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Figure 6.11.1-1: Schematic picture of the positions indicating metabolic reactions of fenhexamid (KBR 2738)
in target crops and confined rotational crops @6
direct conjugation with glucose, 6 Q\ v
glucose-malonic acid, and formation IS @ @
of other conjugates @ AN S

dimers and.trimers{ginor,, > @ 6\ Y Q@
/ \ n@aboht%ollo% root U tak Q S B
) . DS M A A NN
hydroxylation followed by formation of glucose%njuga(@s and@ Q Q © @7 @§
other conjugates g\y \\ \\ > &% ® éﬁ §
g @ s S v
S @ AN NN @ < S %,
R > & O S ¢
9 9 S) S S
o = ¥ S o ° S
SSTEEN ¥ @R S
% AN %
SO N S
o O N O S Q \5@
~ % 9 § @ S e R N
v 9 O ¥ .0 & )
§F TS e S %0 <
@ S o L @© @ @
S QO NTN N o 9 N
F D Na a8 §@ N
& £ .0 O « SIS, @
TN g S S
N & & @ Vo &
N T8 Ve &8
Q Q
§ RN > & >
T e e 4
v O & .9 o O @
QOO O N O D
¥ o K & o
< S oF LD wl
@’ NS @ @ N
i AN NG ERAN)
& N TIPS S
N (g @\ R &@
N N
&@ A" gf § N
@ < Q & ©@
> O o
¢y ®
{x’ O @ o
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confined rotational crops)

e, © OH @ @@
@AQ a & oL

' KBR 2738

Figure 6.11.1-2: Proposed metabolic pathway of fenhexamid (KBR 2738) in plants (target crop@nd @
N @§

2-hydroxy-KBR 2738 O/‘LE S “
(M03) “

X e
glucoside of 2&ydroxy- oside pid-hydroxy-KBR 2738
( (M07)
o @ |
@nd/ob\ & and/or
3 * @ @ furth * te of
further conjfigate of %X, urther conjugate o
@ydroxy—Kg@E 2738 9 4-hydroxy-KBR 2738
o (MO08)
H,C
0~ "NH
a
a
3 0 o W
HO Q NH
) ca a
é@ M20 *

8

inor metabolites following root uptake from soil
M20 = [C-O-C] dimer of KBR 2738
M22 = trimer of KBR 2738
M23 = mono-deschloro trimer of KBR 2738

@ #
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Summary of livestock metabolism @ @©
D
A livestock metabolism study was performed in the lactating goat. T@? main pa@y 0@7

transformation proceeded via conjugation of the aromatic hydroxyl group v@ glucuronictacid. @

compound is well suited for excretion. N
R § § %
) X

Another site for enzyme action in the goat was the cyclgHexyl ring. @droxylatlorg ok place atethe @

osition 4. X S
p & &@Q é\” QQ @@@ é}©
Comparison of the metabolism in plants and am‘%als Q @@f $ & @}
The metabolism in plants and in animals was weﬁ@éomparabl@arengcomp@;md S them;%%n r&idue
in target crops, goat liver and goat fat. The p%%nt C(@ as dir ctly?onju d with gluc%e and

glucose-malonic acid in plants (MO1, M37). The @%dm curégic aci (M@ wa ed ih
goat and rat. The parent compound wgs’ ale, oxidised (@droxgﬁ@ted)@ th 4-pos on he
cyclohexyl ring (M06) in animals @% m\}lants@}Exanﬁples co ﬁar‘i‘gﬁc ¢ the

glucuronic acid (M18) in the goaté% rag and t]@» glu@lde @07) pla er ¢ mparable
metabolisation was the hydroxyl n at tff& 2-pc%1t1 %&f the@ycloh@yl ri t‘k@ rat and in

plants. An important common 10?@ wa lea @"w prag ucts@re f ed inanimals and
plants. Further significant 1de@1 1ed metab ites sh@lmgé@e de@ﬁc ion We® é&nd M19 in the
rat. Therefore, no additionai\inetagohs udlgswere@eemeﬂ%necesgary with an@%ther radiolabel. In

total it can be concluded tFat the fetabol¥m ianimals an lants sw; ?s Ve@lm
bl iingl andg e

9
Figure 6.11.1-3: Sche@g}hc pl§ne ofithe p(@tlons 1catggﬁ§>meta@llc r%etlon&&ﬁ fenhexamid (KBR 2738)
als&and pl NS

N S
dl@ co%&@atlor& % N N & N

P N
S \Q v §@
9 >
'S
< 0%
/@& < Q .0

hyd roxylatnon@lowe@y fo @“ tion Q@{%on j u%ﬁes @\ S
=) $ ¢r «
Res1du$}1 raw agm@tura@commodlt;&n«g@rocessed fractions of grapes
The Fepresentatlve%es c@n fd®the @1 x@enewal are: grapes, strawberries and tomatoes and the
GA}S supported for the @clum@m rengwa a@qe same as those evaluated in the first inclusion.
a N
During the@ T \%ew pravess furth r-&ape trials conducted in the EU and US were submitted and
subseque@‘ry e\@ﬁla‘ted@?eer Review Meetings, ‘Full Report on Fenhexamid” ECCO Team at
BBA,%%u (%"» eiglf 28 gbruary 2000). Based on these data an appropriate MRL was set to cover
also@apo @prod§ he EU.
Th daﬁt}® mitted were considered sufficient to derive processing factors, but one open point was the
q

recalctildtion of material balances where the necessary data are available. Two processing studies on
grapes are submitted with this AIR dossier providing information on mass balances (preparation of

wine and raisins).
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Relative to the metabolism and residue section all further data requirements addressed in thg@ull
Report on Fenhexamid’ (ECCO Peer Review Meetings, ECCO Team at BB% Braunschw@of ZS@j

February) were fulfilled. @JQ & S
) $ & o
Residue definition and MRL {\9 N é\g
The proposed residue definition - for risk assessment g monitori urpose - i@ie nt adive @
B o . . @) N
substance only — as the only quantitatively s1gn1ﬁca1§ substance detgeted in any, ptant @m‘n vy in©
plant metabolism studies. @ Q& © @© @
= o & & <
eod Ny LY RO 6 &
Estimation of exposure through diet . & S (God 6\ Y §
The TMDI calculations using the EFSA Pkléb m(@ (rexg.%) y&%ﬁ:d@‘laxi@n usa}e ofithe ADI
e

§

of 20 %. The estimate of the short term exposure @s no@@&nsid@ed n ssa@g and ths no@ forthed
since an ARfD is not allocated. It can b&%@ncl{fkd tl*&% riskefor th@pngu@er dogs not arise f@ the
long term or short term exposure to fe xa@'d. @ |5 ) w\?\ N é\f ®)

> D
N QS @ & § @ ©
ST SR N A O R
IIA 6.11.2 Reasonable grodnds lg@supp%t of the pet ® o RN
Not considered since this is not% Eq%ata re@ﬁre@t u&@ Rg& 107/%09/@ '
S % O
W OO o SN L9 .
© O & & S
S % 9 § @ S e BN N
v 9 O ¥y O K .
§F TS e S %0 <
§ ENNC & & o @
AN SEPE § N

2 2 & € o &
> S S
& FE5 5T

FUSS S
5 & & & .~ S

QRS T LS
@ 9O g © o .0 %

N PN
S\ L 4+ 9 @
@’ o & @ &S

°\ Q @ N
Q N &9
N N S & &
S @ﬂ&@\ O
@%
N Q

&§§© S ©@

AN
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