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1.0 SUMMARY

Report: [ (1999): Res1due Levels of

Imidacloprid and Imidacloprid Metabolites in Pollen of Maize Plants Cultivated
on Soils with Different Imidacloprid Residue Levels. Te k%

“Hofchen” - 1999

Bayer AG, unpublished report No: SXR/Am 011; 199 %@8
(appendix I and 111 report data from study MR471-99 and MR;@ @) respeﬁiv@}&')

ocatlon QFarmland

_— Nk \S‘é ¢
Guidelines: Internal Testing Method | (‘5\&\ Nz Q}b ,QQ\Q’
Deviations: not applicable N \0\0 006 &6‘\ i
¢ X'
: \ VAR
GLP: yes (certified laboratory) A QQ}\\@&\’ N 6@“’ @Qf\
&,

@0’ 5 O e°

Material and methods: maize seed (variety “Ihas@@ egfhen ctqﬁvlth 70 g/U' Gauc% W<S 70 \§°

0
(a.1. content: 72.5% imidacloprid; batch no. 233@‘21%@ ‘Qg{%@‘glqpﬁ‘nental no. 04 175 8"78&&)1‘ . 60 0\g
imidacloprid-free were drilled on 10 May 99 m S vﬁ‘[h 1f ?ent 1m1daclopr1d {fd@glev j\ g\'\
So1l samples for an analytical determinatio f eéﬁnc@clqﬁnd residue level e\ en @0 ,@O

immediately before drilling. Drilling ra‘réQu{@Sb E?/h@b Q&ﬁrmg peak ﬂowern%@oﬁctﬁe a@é p@\lts
(end of July) pollen was harvested fro&ﬁr t]% nw}e ;@bw&s These pollen s ]

to a residue analysis for 1m1daclopr&/d‘agﬁ i e aé(gtrmetabolltes

\
0& & \\00) O \60

& & & &
SRS Q@ (\o) R\ v July 22 - 29, 19@8 é 50 00
A\
Dates of soil analysis: &\ o ‘;\ @Q’ {}@Q’ &Q August 9 — lgéb {389 \§°
S

Dates of analysis of ol\gqgu‘o@? g&cﬁ@!g August 36 gebtgﬁ%a? 2%Q 999.
\\

QA
o 6 @0 @9 @{0 @

O
Findings: Resnd%e n @bll éngk@n ollen of maize p} §§}suc e@é}ng Crop.
(d\@te&“&g’ Qvg@t Q{QOQ are h1ghhghte® A\ \&\0’ O
O & \\‘\ 0\\

\\‘9

Dates of biological work:

Type ofég@gg}% (&(’\800’\ ,C% \Q) é\ \gﬁl%ﬁLevel [mg/kg] *
P & 6 @]%ﬁn-NTN Hydroxy-NTN

(“@ﬁntr Plot (sow h @? tield field number 5 02 ‘0\ > Q \(\\(’
\6, ' obosample\@- Vem) &n dé\\ 0 -- -
@ OQEeaves @rog@;ced latest) @ &é\ @Qd $(\ n.d. n.d.
0} Po]l@ﬁ}sa@@pled from the plants X ({S\Q/ \oo\ .@% n.d. n.d.

P ~
Q’{“ \(a 13@,,1997 (field number-502; N Q

a
W

Sodl sample (0-30 cm) é\e /\x\ & &7 0.018 . .

zz
‘°/)

LLeaves (produced latgai') \}O Q n.d. n.d. n.d.
¢

O
O
R Pollen sampled ﬁ:@% the plants \\ \Q n.d. n.d. n.d.

* Limit of quantitation for soil sa @p?e 0.006 mg/kg for imidacloprid; n.d. = below limit of detection (0.002 mg/kg)
Limit of quantitation for biologic @mples 0.005 mg/kg for imidacloprid and hydroxy-imidacloprid, 0.01 mg/kg for olefin-
Q\\\‘ imidacloprid. n.d. = below limit of detection (0.0015 and 0.003 mg/kg).

Q

)

O\
5

@°°

"1 U (Unit) = 50,000 seed
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Type of Sample Residue Level [mg/kg] *

Imidacloprid Olefin-NTN Hyd{@(y—NTN 2
Variant ,,1998 (field number 507) 0&\
Soil sample (0-30 cm) < LOQ -~ 00 -- .(\°>
Fo T
Leaves (produced latest) n.d. n.d. OQQ’ \Q,&Q I]z-jﬁ‘- &
0 >
Pollen sampled from the plants n.d. n.d. <& 6&@ &QQ’CJ .Q
— . .
Variant ,,1999“ (south of field number 502) & & &7 & O
~ - - Q
Soil sample (0-30 cm) n.d. Q- Q\ ) @(’ -- , Q’&Q’
¢ o) & O
Leaves (produced latest) 0.011 N 4 Q%.QQ}\' N 6@'\’ <LOQ ¢ x5
D < O .Q}Q Q . Q}Q O

Pollen sampled from the plants n.d. ) ﬁ.d.\(\\ L n.d. § &O
* Limit of quantitation for soil samples: 0.006 mg/kg for imidaclogrid; od. =below limit of detection (0.002thg/kg) v

Limit of quantitation for biological samples: 0.005 mg/kg for i@%da ﬁ%@ﬁ@?{i@&y-imidmloprid, 0.01 m@%gg@‘?'oleﬁn- O}® (\Q}

imidacloprid. &bﬂz = §oq/w§l» mgz,c\)f ac}@‘fection (0.0015 and 0.0%’{&hg@&g). .(960 ()$
. . O S o TN

Observations: No residue levels at or abo&é\ the limpit @fd@ectwn could be de\té\ctgﬁ‘ In pokﬁbn@o

of maize planted as succeeding crop in soil %@é‘vi&&l& r@qped with Gaucho-@r%ss)@‘ﬁ ﬁn‘g@?@ Eyen
: : X, . O : Q). \& ‘
in pollen of seed-dreesed maize plantggho s c@aof igtidacloprid above a@ 1&@?1%& defection
were found. In the latest leaf stagessa g@ﬁd@é IQ\&%I\&O 11 ng/kg imidacl@ri@an&i&ra\@s §§’ the

__ . & N O e (&0
hydroxy-metabolite (< LOQ) were g@%ctg&..\@ O Oy &
$ &S E ) >
SR 0;20 Y
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2.0 INTRODUCTION

According to EU directive 91/414/EEC the 1mpacts of pesticides on honeybees have to be
examined. Besides the intrinsic toxicity of a pesticide the concentrat@% to whichya
honeybee may be exposed under field conditions is an integral corg@onent for @% hazard
assessment. The present study aims to examine the exposure m@?eater deta{@for a
refined risk assessment. Qf\ N

T'he maize pollen samples were analysed for residues of i 1m &&rld agﬁ’ 1@oleﬁn- and
hydroxy-metabolites. These metabolites were cons1dere%ogs &ﬁevan%@n@% they have a
chemical structure closely related to the parent molecu é& were Q%S@Ved in plant
metabolism studies in significant proportions (up to @r\gsx 10 9

%o
o &
o Q
i& N \é\ R & Q
3.0 EXPERIMENTAL AP 0?0 & O R &S
¢ & R X
AR N Q ¢
Y & v ¢ )
3.1  Test Substance Used for Test Variant |, | 9@ N\ &‘Q @C& &}Q(‘ {}Q’% O&é\ $&
C O
Test substance: OQG%%cthifV O 6@ &6\0 GQO \'\\‘9 , &O
Active ingredient(s): Obeq]mlgacﬁlgpnd@\lm 33893) .(‘\\O \ O‘\\' (73\
Chemical name(s) of ai(s): Q & \,\\ ?&mld}-:lzo@ﬁlmmme 1-[(6- chlor'&é\ 0\ \{oq’,g)&
<O \Q/ @@?ﬂ@lﬁi’nethyl] N-nitro- .0 be (\6 -~
- * & & 3 & \°> QO
CAS number of ai(s): @00 O ,é@ gSSZ& -41-3 s\@ \\ &} \OQ <@
Indikation: % 6@ QQ Qeﬁ dressing Q (,OQ Q .&& .Q\O
0) O 0) &O O (O \O\ N\
Developmental/article numb%@ 0& \\Q @\ Q\Q?M 175 778 &\6 N OQ& Q 06
Formulation/batch numbe&\ (\ﬁ &Q,Q) 0;0 (\Q,Q’ 233 614 749 @0 Q/{C\ 6& .\(}Q/ @60
No. of certificate: \oczf’ 39@ @QQ oo Q/ FAR-No. 559- 10(\ &OQ OC\ Q}(’ \&6{&
Al content (acc. to @\al ‘1\} Gé ¥ @ &\\\ 72.5% &Q, \\C}Q && O(&QQ\O
Analytical metho& &2/ \0\ &2' HPLC, ext;%t > \@0’ \\(’ \QQ'
60*9« O Doa® X (@
Date of analys(bsq’ K\ ®@ ¢ R Februg&b 1(\’@9%% Qb g\O
\ Q
Expiry dat& Yo N S @Q/ &AQ’ Au\g@t 71999 o &
: XN
Physwal‘%pp@fagﬁoe @ Q}\Q \&1%@% \r. ‘Q\Q 0\\
W) E} 2 \\C’ @
Specﬂﬁ c{e}lsm}%\ Q\\ r\i{t‘,ap a
Slg)a Q%o@tl@ \g \9) Q%’o;aﬁe\@er@%re
Qgeed\ﬁrq@.l \g‘ﬁ%tg@qj tested in the study g/gl\? = 50,000 seed)
(\ @ 0) 60 O\ \0\ Qﬁ“ content 49 g/U imidacloprid;
oY \ Q\ c, \\\" a@hly{é\al findings, FAR 668-00: 44.6 g/U imidacloprid).

Seedéﬁ\\llbﬂg rate tested in the st%@ &Q,\ @62 Wﬁa (= 2,400 seed per four 240 m? study plots)
@alze variety: , Ilias“; standard fungicidal treatment:

(\
¢ Q \ 6\ @
\5® O . 6\00) Q}\b &\\5\ Q,(\ \\S\Q/ O \(\Q,OTMTD)
&Q’\S%‘Jﬁe\{)ry precaution: QO \\(&\ Q& \ Routine hygienic precautions
S o S
,@fZ ¢’ Reference Subst%p%@ & °\<§°\
N N Q@
O \
\io\\ For this type b(f materlal@ndd?se pattern, a reference compound is not specified.
N C\Q \g&&

3.3 Execution of the T %@\

The sampled stk@fy plots were drilled on 10 May 1999. Pollen was sampled between 26
and 29 July é@%
(9
o
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P N M_ P P . L

Sponsor: BAYER AG
GB Plant Protection

Marketing - Seed Treatment
D-40789 Monheim

Study Director:

Culttvar Manager:
Trials Officer:

Responsible Analyst (soil)
Responsible Analyst (biological samples):
Study Technicians:

Quality Assurance:

Laboratory Study Number:

Q ¢ °
| Sl %069 N \0&\ N N
3.4 Procedure of Seed Dressing N @\6 q}\ Q;Q L O S @0

{ \
The maize seeds (variety: ,,Ilias* OQ%%L\% %b(&vafiant 99” were dreise\ J9‘>
seed dressing company (SUET&%%QQQE e@&:hmk GmbH, D- %@%Ms&w@g@%ﬂd
delivered to Bayer on 1 Apn]@? % ﬁ‘e%&ﬁe Insecticidal treg‘&ne@t thie i@dg*&ere
treated with a standard fug@c gm &Q\Q’Fhls fungicidal trgﬁ @&%ﬁ?sgoapphed to

all imidacloprid-free sqgﬁ’s éﬁ g)h %e}e@dnlled on study plog‘@bo&fés’gﬁv@@ag{@ “1997”,

44 7% & 0
\ ¢

1998 and the contrg}\ &\\ Q}\ Q/(\ Q/(\ OQ &OQ &\\6

&\0 N ¢ & \\ &0

3.5 Location of the @ @%’z&@ agig l&@%cr:pnon of the § z@‘%/c&?ot@ Qo

Q,
T'he trial sﬂq)%vaga}ogé} "\W&thm the Bayer AG’ @@QJ §vﬁé\ land "Hofchen",
approx1m@i%’l)@? kan @O@Burscheld (Germ b@%q}@’ a level). The precise field

locatlo&%a&a@lww 0\\
. (@“m@ol@t (,O \Q‘ﬁeld area ,,Auf dem Bm%h@fl’d“(é%%h of field number 502

Q/(\ N rw(;i% @%E}Q field area ,,Auf de@%r@)&% a}f\ié]d Q@mber 502
O '@*\ Va ag\l% “ field area ,,Au ’&m@ a@h\}eldSQ ﬁeRi number 507

\\- v%@%t %99.:: field area @ﬁd@n %iacl&fcqq\%outh of field number 502
b\ The ég\l &haracterlstlcs of t@)@ S %y@io{@bwde determined for another study at a site close

>
@i@
¢ ¥
*‘\o

(\

@Q’QOQ t(i\cghe&tudy fields (OE N@Q mﬁlgﬁ date: 8 December 1998). The soil at this site
600} Q/@a\%%lasmﬁed as a "loaﬁiy t? wh E}Qjﬁde size fractions of 7.1 % sand, 83.9 % silt and
\ c,Q& %‘4 7o clay. The pHg gal (IQ&I{d\‘at study site was determined to be 6.72. Soil
o & C%rgamc carbon wgs 1535% b)é}%‘veg)g%t The water holding capacity was 64.47 g water per
0’&\@ 100 g dry soil. \\@ & RN &é\
W 0" S F
\S O & R
QX X W
3.6 Treatmenf-Design SQ

Q \\
After the previous &\\ ’{%ad been destroyed (4 1/ha Glyfos and subsequent ploughing), all
study plots wergbﬁrllled with 2 U/ha maize seed (1 U = 75,000 seed) on 10 May 1999,

For each test \&rlant and tor the control, plots of 8 x 30 m were drilled with either
1m1dac10pr{éz‘ free or Gaucho WS 70 dressed maize seed (variety: Ilias). Drilling distance

was 80 cf between rows and 12.5 cm in-row. Prior to sowing the proper functioning of
the equipment was tested. The equipment was adjusted according to the preconditions
(e.g. seed density). The test plots were adjacent to similar test plots which were
cultivated with either sunflower or rape plants.
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With regard to imidacloprid, study plots received the following treatments:

e Control plot: untreated grass area since 1996. Drilled with imidacloprid-free maize seed on
10 May1999
: Z
¢ Variant, 1997 cropped in fall 1997 with Gaucho treated winter whea@@g9 g ai/ha), @ayed on

30 April 1999 with 71.5 g/ha Gaucho WS 70 (= 50 g,@u/ha lmldaclﬁbrld batch
no. 233 614 749, 72.5% imidacloprid according @?‘AR no. Sf(\%%l ). Drilled
with imidacloprid-free maize seed on 10 May &@9’@0 {Q

e Variant ., 1998 cropped 1n tall 1998 by Gaucho treated winte b@fﬁey (2% al/@% Drilled with
imidacloprid -free maize seed on 10 Ma Xo]\g!) GQ’&O o
(9
* Variant, 1999 untreated grass area since 1996. Dr\l\fé\d \@i’t’&h Gaugh}) V\(ﬁ 70 treated maize ’&0\'
seed on 10 May 1999 (89 ¢ alfha)Q}Q \o K\
&\ C
On the day of drilling, soil samples were taken t%éna&t e@@ the residue leve{&&f {{&"
the study plots. From each study field 20 soil g&re@%f §°clg§’dl@%eter and a depth @&Q 30 x O

cm were sampled. Sampling points were dlsﬁflb e 00% the two diagonals of\@ach & %
study field with equal distances between t % {\@m@ el @fsanmles per dlago,@ &(’ 600} &
Depending on the plot arrangement, tl‘gq%t @é Gxﬁ%heb%ampled area was &‘ S &\6 <5

5 N\ O
Q O \
e C(Control plot/Variant ,,1999* 30x&@m \Q/ O\ Q;Q QA \\Q s\ Q,Q\
¥ & O & S
e Variant, 1997 240?39@&‘1 Z (}3 QQ/ OQQ 0) SR\
.&\

e Variant,, 1998, 0Q4)®’§ {@0 6{&, & OQ Q &Q/

Immediately after samplmg)) so@ s&nq\pke{s\ v&re divided into tW@@s ‘pl@ Qﬁe
subsample contained t cm@og\{"smﬁayer and the oth u@%an@ % 0-30 cm soil

fraction. After d1v1d11q~§" afﬁsk@sa&ﬁpl&% were stored at —20° 1:1”1‘6@1 ue “analysis.
Residue levels of tlbe?d r s\@%nples are reportecgwﬁ t{qﬁ %eitmjéfl‘r;él‘lalytlcal report
: N\

(appendix I).

o N )
3.7 Plot sttor&)an@C@?n zgz&of the Plots durm h&gt y O Q‘/\O&
&, o N \“ Q 0(7 \\Q Q}
Plot h1s¢3:5r26‘a%¢§ 9@ g%atments of the stu@y gﬂ%ts\&m&p&ﬁted in detail in appendix II.

A O Q

Q
3.8 éﬁ.@ " *}’r e@?tre C“ ,&o && 6\0 O}é\
plm@gféé"olfen from Maize §7'a ,00 5N
60 Poll @wgﬁ\sampled betweer{i 6@d 2@ J@)"fy& 99 by shaking pollen out of the maize

Q/&\ Qb\ ﬂow%réﬁlrectly After sa@ﬁ E@S lg,ﬁ samples were stored on dry ice in the field.
0}‘0 O &{Qo’t]g\@end of each samp{lﬁl%idaxzﬁt Qh% latest, the pollen samples were transferred into a

Q/

.&60 Q&re gerator (-20°C) wﬁer w\g&‘re sr\%?amed until residue analysis (see 3.10).
0\@3 g SampZe Processwqg Q?zd Res &J%}?naiysw
¢
N Sample proceﬁ@smg and an cal methods are described in detail in appendix I (soil
N \1%
R samples) appendlgo\ll 10logical samples).
C)Q\\ $\
O
N\
&
O\
Q
Q‘v
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3.10 Climatic Conditions During the Study

During cultivation of the study plots, temperature and precipitation events were
continously recorded by weather stations located adjacent to the study g&es (within a 3
km distance). The following records were made during this time pert}%\d: O

N\
( L
Month Precipitation Min. air Max. air Soil  ° _Energy input
[mm] temperature  temperature  temperaturé <2 [kJ/gfhz]Qj,
2m [°C] 2m [°C] 0cm [2C] 0 5 O
April 70.6 0.1-109  49-209 042 @.‘75 6‘2’5'%@
O RS
May 39.5 37153 12.5-276 &\\99.%\9"21.6 & (567
ot S 5
June 80.3 6.8 —15.0 13.3-,*-23.1\@@ 198 198" 6@«& 54.5 @Q/&
R NERNER
July 29.7 11.0-184  17.0— 3%@\\ &@ (1})3@% {\\és.;@ 60.7 \5\@ O
. ) Q
August 86.6 7.8~ 18.6 5.9 %%Oéé@ Q\Ql%\?—*- 9 46.4 & | @Q’ Q
QPPN R & oL
6* O 0 N \ 6Q WA
4.0 FILING L S & &8
Qd°§ C&@ 0@. & &&Q 3 5\&@\@. $ @f& ’
All raw data, the study protocol an the efiginal of the report are ﬁ]b ithe Cenitral GLP

archive of PF/E, Crop Protect'@ﬁ @%Qh@?

%@ SQQ\/IOnheim, FRG.
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5.0 RESULTS AND DISCUSSION

2.1 Analytical Findings on Soil Samples S
N\ | 6@

Analytical findings on soil samples are summarized in table 1 and '&e\n in detaifin the
analytical report (appendix I). In the control plots, no residues at ot above theylimit of
quantitation was detected. In the treated plots, residue levels »\@e\?e well in the range as
expected from plot and/or treatment history. Within the 0-3 Q@ng&%il lay€r, iiidacloprid
concentrations of 17.8 pg/kg and < LOQ were detected fo&%@%s‘[ valzgﬁ’nt@@?,1997“ and

,», 1998, respectively (Tab. 1). No residues were detecr@ﬂn&]}le 0-3®Qén§@\goil samples of 6
¢ O Q} ™ (’\&
the ,,1999/control* field. &\\ 0\0 Q &@(\5\ Q,@
: T : N Q \\Q/ Q .{(\ '\
5.2 Analytical Findings on Maize Pollen Samples &@\\ AN \(,\\Q} Qo{\ \.}\@ &o‘

QO

C
No residue levels at or above the limit of det@\%’t&i\&’ @Q?igheﬁe&d\etected in pollen oi‘zg‘l‘lqize &«
0;{@ Q}ﬁﬁhﬁﬁﬁucho—dressed plag@g. &\E‘Oveni o @8’

planted as succeeding crop in soil previous&&(\c:g@p
%

: . : : ) ..
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. o) .. O AR
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Figure 1: Arranigement of the study plots on study fields.
Each study plot had a size of 8 x 30 m with distances of 80 cm between rows and 12.5 ¢cm in-row.
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TABLES

Table 1:  Soil Residue Level of Imidacloprid at the Different Study Sites.

The details of the analytical work are given in appendix I. Residue data refer{pQG?le level 1mb¥’ed1&tely
before seed drilling on 10 May 1999. Plot history was as follows: (Q QQQ

e Control plot: last imidacloprid treatment: before 6 (\0)
e Variant, 1997%: last imidacloprid treatment: 30 A@‘i‘]l 45999 (50 1/ha)
e Variant,,1998%: last imidacloprid treatment: 26\9%%&\&1 008 (%@g aitha)

e Variant 1999 last imidacloprid treatment; ﬁef@e 1996; @111&@/0}1 10 May
1999 with Gaucho- treatefﬁna\@% seed {&Q) %\ﬂ\ﬁha)
A\

0 Q

(* \0 ; o
Sample No.  Sample description Soil Lﬁye&y\ Imi Oclqp}id Residue Level Q/(’\é? P
U O [ngke] ¢
X g\ E(\ Q
é E \
1 Control Plot (0‘0 2( c a& < LOQ Q

Variant O @ ,
& \e 0-20 N o
2 (field nur@g \} - O\\\\ R L& @% .

\0>

o> \Q ®q &(\Q}\ Variant ,,1999 C& @Q’Q Q}\O C}é\
O & VY (south of field nu@%egisozgay SIS
& O ’\°> 60 8\ ) c,

O

\QQLOQ (Limit of quantlf%at
‘0
n.d.: Residue levelg}‘helq}\f tlfc\\m@} ofé‘etectlon 0.002 mg/kg.
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- e ]

Table 2: Plant Residue Level of Imidacloprid and Toxicologically Relevant Metabolites at
the Different Study Sites.

The details of the analytical work are given in appendix I. Residue data refer to the level immediately

before seed drilling on 10 May 1999. Plot history was as follows: \.%\Q A
¢ Control plot: last imidacloprid treatment: before 198@ 40\\
e Variant, 1997 last imidacloprid treatment: 30 Apr'&@ 999 (50 gg{@ha)
e Variant, 1998“: last imidacloprid treatment: 26 S@f&. @98 (52 \i/ha)
e Variant 1999 last imidacloprid treatment: beﬁre@&%; drited on 10 May
1999 with Gaucho-treated m@’}ze@%ed (89&(?5&/@%?;I
O \\{9 Q:\. \0‘0
. ) o\ 5
Type of Sample \\(\5\ Residue L%ﬂél [@g/kg] * ’&Q\’
Imidacloprtd Q}\\ QQleié\ﬁQI\é,’\,Eﬁ Hydroxy- Q/{\“ ‘o(’
: QO ‘X
NN NIN & &
Control Plot (south field number 502) Q’}’.& &0 ‘(\\ \ 0\} Q&
Leaves (produced latest) o nd &0 n.d. nd. ¢ \}é\ O
) N O XK SR\
Pollen sampled from the plants ‘ ¢ Q&I}LQ’ \Q &QJ n.d. c}’&\nsl&\ {0 O$
Variant ,1997* (field number 502) " (O ¥ &7 O S
s < : O
Leaves (produced latest O Q} Q : n.d. NN d. 9 ¢
Poll . led fr th)lt S o 0%4{?&&0 d 6\5\'&0"@°§
ollen sampled from the plants O & \» .Q, n.d. @ +5 S n.g: R\
Variant ,,1998“ (field number@ ,)({&Q’ Q/Q& X \ Q,Q’ {\0) Q\ O\
- ' \J \ ' N ,0 Q C
Leaves (produced latest) ng( o Oé\ AOQ @\} n.d ! C (JOQ & .{& e,
Pollen sampled from the\p . O O nd O O N0 \n.d.
Variant ,,1999“ (south‘of field fumber 5¢2) RSN
Leaves (produced latest) Q2O 0.011 Q “nd O ¥ < LOQ
(p \éa 3@ @0@(\..0 3O X X &>
Pollen sampled, o@tﬁ{%l W) <LOQ o O &« .6\ n.d.
* LOQ (Lim&'ﬁ)f @@Iﬂ%ﬁ&t{@?{: 5 5 ug/kg for imidagl@ri@\\& é}ydr@ywi@%dacloprid;
MR Q,Q& N {OO 10 ng/kg for ole{gie-i@g’daglﬁ Eﬁ]\ &@‘0
n.d. (]&Qoggﬁ ' f@eqfe t&qén): 1.5 ng/keg for&'@ldqé‘loggﬁi {&g‘nyéﬁ)xy-imidacloprid;
SRR éoq' N 3.0 ug/kg fo ol&i&e@ﬁni&&!& id
{ .
o & FE 6@{0 3O %oé\ €& o
(QQQ’%\%Q)\\¥ \0°§\,&QQ§\
P & & SPNFONOINN
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APPENDICES

APPENDIXI:  Analytical Report for Soil Samples. O .
Bayer AG, Crop Protection Business Group 39 August 31, 1999
Crop Protection - Development 0\(0 L
Institute for Metabolism Research and Residue Analysis & \(\0) MR-471/99
51368 Leverkusen, Germany ) &Q}\‘ @@6\ Page 15 of 7
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Em?r 15638\&8\0 ¢ S &
A o
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G0 5308 S S
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O 00 esi u@ﬁof Imidacloprid, & &~ & o .4
& & TN F L
\-\& Q &0) O Y ®0 Q}Q\ 6&0°&® 66
Q,C’(J &Q/(\\ @Q (\0) Q,(\ OQ OQ A 3 &Q\ ¥ {&Qz
0™ 3 ¢ .Q,Q’ \\\\ ) Q& xO (QQ’ \&0
& NN & M & O

\\ ~ .0
Q,Q 6‘2’ & Q;\9 B\
C@) 40 \\(Q > Qﬁayer AGQG, Crop Prot 1083
o &Q

SO

N usites r@ﬁ%
\(\Q’} x% 6O ) & Crop Protect@\ @ev r({éht N

40(\ &Q, & I{qg}\lt%@e for Metabolism Res%a?chcﬁnd\‘%e \\alysm (PF-E/MR)

0
\Q ¢ 51368 I&\ve(tl?us@ QQ
P & (é’ S \g & & &
NS & 0" & b\ N
Q o° 5\ @ o XV C
Q,\O) (\ N\ N \} g t}o
T 0) GO gﬁt a:rtmg Date
§ L& Saysustdo
O t09, 1999
O ¢ o Q Q! %&&us
Q ' O O ﬁ R ¢
6 \) N\ QO O Q $'(\
IO SEIRC S & E
> O ¢t &.\Q @Q @Ital Completion Date
¢ & NN S
AQ}"Q\(’\Q(\ \"\“’ 60(’ ,&&{0 \OQ August 11, 1999
¢ A N
o ’\OQ Q
O xQ
. \(,b \\(9 \\Q/Q Study Numbers
QX O (K
A S & E 370 1548 — 8
0&\\\ K E 370 1549 -9
Q \ E 370 1550 -0
Q/&\ E 370 1551 —2
N E 370 1552 -3
0&‘2’ E 370 1553 — 4



Study Report No.: SXR/AmO011 GLP Study No.: E 370 1551-2 Page 16 of 35

TABLE OF CONTENTS . \QGJ gaAGE
N
TITLE &9@9 ......... 15
o
TABLE OF CONTENTS....ooroee oo RS- ® 16
o™
I INTRODUCTION.......oooiieeeee e 8”'9?' .Q/(.‘,&? ........ é‘&fb&. .............. 17
O & oY
2 REFERENCE SUBSTANCE..........cococoeioemmeeesereserennn, & NN ORI 17 i
XS N X
3 PERFORMANCE ... .Q\@\. S S 17 &
. A o« °
3.1 EXTraction.......cocviuiveeieiiiiiiieeeeeeeeeeeeeeeeeeeaeee, 5 ﬂ?’..@{\\..w...é} &..@,@ ........................... Q/(\V“CI’7 &600
. . Ny Q °
3.2 High Performance Liquid Chromatographic \ \%{g@?e n\g&“&;\b\\\@‘o 18 &
. \) \
3.3 Method of Confirmation.........eeeeeeeeennn.. R\ e &.(fé\@. . 06\.\.@.\ ........................... \Q,Qt ....... 18 (Qé\ )
Q O Q
4 RESULTS. ..o eeeeeeeeeeeeeeeeeeeee, S q%...(\éof&q}..Q.;@Q..@S..........................0,@0.?.@@(? ...... %8»\)0\&\
O . 9 )Y W o .
S REFERENCES......oooooooooooooooooo RO A S\Q«.‘i\@ ......... S
ANIN) \ O Q0 0
§ ¥ & & S S & & & &
&y & ¢ O . & ¥ O
SAPNEMOSNIN) DL
o & D Q7O & 0
O L SRR SRS I
QB SER RN IR N E YN
¢ Q O
U AR ). SR O N
&\\0@ \\{;\ &Qg, &q, x.\\&\ on \Q&o &O&\\ @Q} 6°®
0& Q;Q QGQ, {\,0’ Q;Q \006) \‘\}0 & ()(Q ‘Q&
¥ QOO 30 oS &0) O
N 6@6&*&{0 {@Q}\ O N (@
IR V& QSO
O L &Y e O v O @
e & N ¢ ¢ &
NI M We A ® 8
& N O © SR IPRFN
60(0 & OO &\% & O & N &
Q,\o) Q/(’\\‘ A Qé\ (}\\ &\S\ oQ,é' O(J\\ 0’0 60
SR S O & &
& \O 2R ™ S
L e YO @ P
& > O N & O L
O A7 Q NASKORRONIFONIR
.\6\ Q/(\ \\S\ Q/Q \(\@ . (\‘ \QQ/
O BV 0& é\ &\‘ aQO X
v QP RPN
& & AN NS
& AR . SR
& AT Vo
\) .QQ \\
o @
Q Q\@ \gf‘{\
O
N \&Q
O
N\
&
@0\
CQ



Study Report No.: SXR/AmO011 GLP Study No.: E 370 1551-2 Page 17 of 35

1 INTRODUCTION

Soil samples of the German trial stations “Héfchen” and “Laacher Hof f’ Jyere analéged for
residues of Imidacloprid. The results are tabulated in Table 2 and 3. Extragtion of soil $amples
and determination of Imidacloprid by HPLC-UV were performed acc Ing to mg)ﬂ?od 00267

(MR-53/92) [3]. The limit of quantification (LOQ) was 6 pg/kg. Th&‘d}irg.it of de\&&:tion (LOD)
<.

Q
was 2 pg/kg. o’“OQ @(\5’\& Q/(;&Q, 06@
W« o O
QO) \}{') 6@& Q\,O\Q
\
2 REFERENCE SUBSTANCE T &S &
NN 6@% & 86
The following substance will be used as reference igbs{\mgc@n\é@cgvery experiments and for 4
preparation of external standard solutions. $<z§ é@Q O 080 Q}\“ @0‘? Qﬁ\“
Imidacloprid RO % ¥ Y & Qo © 45
OO o . QO SN
NP RS S & NV
A\ \\ g\\ \\\&\ 2 Q,Q \'c)
Ww @O %O & 6\{) '\&\
Q O O 8
?N N\ ¢ O U
VY ¢SS e
v N—NO, OIS
> O &SP
o . Q\' 06 .&0 \O\ GA\
& & QR
\Q e & @ & S O
¢ UO IR )
\oe‘o & @Qy IS 600 &OQ o‘\\ & 0
Empirical formulas™ o ¢ 9H%%1N502 5 C}Q O @6\ &50
_ 0& 660 Qb : {&0’ Q/‘Q \00 &\} 0)0’ (,O Q,Q
Molecular w%{,g‘hgq} Q&O +Q\° N 5.7 g/mol 6@6 \\Qf’ 0\@ 0(\\\ o0
Q@ N \
Referenc%@h@%%é@ I:@f%ﬂ\A @“Q’ M006380 Q@Q 06\(’\& Q&Z} 006 Q}é\o
NN \
Purity:\(\é& C&Q’ &gb @é Q}‘Qo 99.4 % (HP%@%Q@et@\t’yﬁ%@\%d by MS
.00 KQ’_Q Oé\\\b @%b ‘9(9 (ﬁxo\\ N
Ex%u\yQ@ate@ o)c S March 20 5)& RN
& o . O X A {
SIROINO ¢ o 6‘@0 \ O}é\
\0%)\'406@ \\Q’(’J&(}OOQGO
3 & PERFORMANCE S O
& O Q7Lx 3 Yo RS
o > & O & T &5\
& % St Extfaction Q@Q @0\\ @0&\@&0 &
&0 .Qo)\ O ¢ x> A U0
\) , Q N 2 \
3 O PR \\?Q
\ Q/@Q &%ﬂ samples are e§&gg d i a@%&@%o extraction device with boiling methanol. The oil-
o\eﬁ Kqf\%a‘th temperatur% is /igt at 20({9@%’9
N\ \
\\00 Soil samples b@“? 25 g are d{@gi@ed Into an extraction thimble and covered with a defatted
Q\\\Q cotton woglplug. 40 @E of‘methanol and some boiling chips are placed into aluminum

cups. Thimibles and g@b\go&re inserted in the Soxtec extraction device.
NRS

The extraction tg\u% takes one hour. Afterwards the thimbles are placed in rinse position

for 30 minuteg@d‘ntil the extraction is terminated.

The residug,‘zlgs‘ flushed quantitatively into a 50 mL centrifuge tube by two times rinsing
the alummium cups with about 5 mL of ethanol. The extract is evaporated to dryness in a

l'urbo-Vap evaporator at 50 °C and reconstituted in 2 mL of acetonitrile/water 50/50
(V/V).
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3.2 High Performance Liquid Chromatographic Measurement

Liquid chromatograph: Hewlett Packard 1090 '\00’. Y
o Q
¢ O
o& O
Column: LiChrospher 60 RP-Select B (5 um) 123‘9{ 4 mm @\(\
OF X X
. . O & @ S
Solvent A: Water + 1g Sodlum-dlhydrogenplggs ‘ate-2-§y%€@‘@e per L
RO SR &
Q\Q N &
Solvent B: Acetonitrile &‘ Q\O ° e & (,OQ
AN SEEANIN 4 2 X9
F AW LD <& \
& & Qf N O Q-
Oven temperature: 40 °C NI AEN RN @0‘ <
S F L o & O
e’ ¥ &9 @ SRS QI
| S & & ® e & \(vb O
Inject. volume: 25 ul (\64 ¢\°> 03)0 &O‘\ R\ 5\0\ | \@Q \Qﬁ\ &{&
& ) DRIANS O
L ¥ ®@° R\ § & @ 20
Flow rate: 1.5 mL/@?n@\ Q&Q 30 Q\Qﬁ on S & & &
O . X, K\ X
& é\Q@@ R ¢ Q&
Detector wavelength: 270 O .0 F QO O\
\{SLO \ &QJO% Qv Q/Q}\ @0 \’é t}& 0. (}Q/ 66
07 ¥ (.Y O QO &
. Gradienb for the?HREC< U\ TN 0
Table 1: Gradien: g%b hQ@ \{ﬂig@eﬂf measurement\o& ’&0 0?\ Qo(Q &
N O ONENS O oV (@ 4
N qu’ NI {00 Nl Q' & &‘\\ @\0

‘ \{\ ’
’\(»0 9\\(&\ A '\OQ\ Q}(Q
¥ 3.3  Method g}ﬁ(Confir 1017
< Q \@\ &v&

NS
Within each series of an@f?@ the identity of Imidacloprid was determined by LC/MS/MS
according to method @537 (MR-551/98) [4]. Therefore, one standard sample (recovery
experiment), one C(&pﬁrol sample and one sample from the trials were analysed for the

characteristic magé?—to—charge ratio of Imidacloprid.
(}0
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P . m P —

4 Results \.%\(\0). g
O \
& L
O O
Table 2:  Concentrations of Imidacloprid for trial station ‘“"‘Hofchr&:r;z§0 & Q&
(E3701551-2, E3701552-3 and E3701553-4) K& S
O ng’ &8
0) & X \0\0
6@ <& S
Sample No. | Sample description Soil &\\0\6\0 Imldﬁcl(}pnd ) Q,@Q
layer Q X’ O
Yy : Q) Q\ o Qx‘[;égfl%g] éé\ ({@Q
D@ N L o & 0
¢ NI\ 2N\ \
No. 1 (:,‘ont'rol sa:mple 0-20 Crgié ¥ \\-(\0’ 6\(\\ S<LoQ @0\} @&
(1dentical with test sample 1999) ol Q& P & & ¢
(\ é\ N e o ,QQ—,Q&— R C) (\QJ
NI A 6@& & (960 60\*
No.2 ('jc? m'mll Sa'lilple le 1999 Sg%&?\‘;& P> & n.d. ‘\0& \&Q 5 \S\(\
(1dentical with test sample )& Q, @Q’ ‘; R\ O | Q,O o
Q& & N & & 67 AV
O QN L O QO <
No.3 Test sample 1998 &% & Q&%&é& N &QR\SS Q‘Q’ & ¥
Q \\ { 6\ O K&Q’ * .\O . OQ &QJ
S @ & o & A Q&L S
No.4 Test sample IQ&% 0)\ $10;30 cm & 6%&5%\@\‘ &
\QQ% 8}« Q,Q' Q/E Q 66 ‘&62 06 Q/'é{ @
& O (N L\ F L
No.5 Test sargﬁgﬂbg@ & GQ’Q 0-20 cm < ,@0 0)& Q0®2®%
&0 9 P & @ QT F
& S0
0 Q ¢ U Q) N \N 6 O
No.6 S samgle (807¢ 030 e’ o & @ 178
0. I,%s’t&sa& e \Qgi* &@& &\\\ O .
() '\ 6\ 6‘2} \} o ()A
<LOQ: Qg\ t@‘ﬁoﬁ?s ng Imidacloprid bel:é\\(&‘t’he@‘i’ngi? quantification of the analytical
ST SO
@%n&@ @Cﬁs of Imldacloprl_g@be@jowg eohn}p(’of detection of the analytical method
Q/(\ é\ sz@ OS\ OQ \{\\(7
N " & (X
& )N\ G
6 (Q Q \Z O \ O {
& ™ & ¢ RN O @
\% v A\ Q N\ N Q/Q Q
O QQ .Qo) O Q" x> ¢ o
» O & NN N
o NIV NN
N & & N GRS
¢ 8 IO
Q) &Q/ (QQ/ «\\Q’ O R
0’0 (,0 .O‘Q‘ (&Q
W O Q QQ’
$0 .c)b \\(;0 Q
? Q& O &
N
& N
§
S
&
o
&
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Table 3:  Concentrations of Imidacloprid for trial station “Laacher Hof”
(E3701548-8, E3701549-9 and E3701550-1) S
8&\ A
& &
o 5
Sample No. Sample description Soil Q/@ﬁi\daclom&
layer & Ang/kgl X
C S
S ‘QQ?
Control sample N
No.1 (1dentical with test sample 1999) @%\@Q
@&Q &‘o'
Control sample ¢ &
No.2 A n.d. & o
(1dentical with test sample 1999) 0\\}\ &
Q
00{% & C§Q &
No.3 Test sample 1998 Q 5.3 & 0{“\ SN
Si Ca¥ Y
&0 ' Q, \(\S‘Q\\S\% O\ O
No.4 Test sample 1998 O ]@O‘% o & \\9@'\\
' pic RN & o YO
g P& &L
(QOQF Q}‘-@ &Q’é g\& QA {}O ’.00 &Qz&
No.5 T'est sample 199(}80%%@&1\%@9. \ 60(5’-20 cm &‘ K 90{ Q’Qf\é{@é@\
O & N O * Q ®
Q Nl > O
e @\——@L—&W@
5(\5\\ \\Y Q&Q/ O)Q/ Q/‘(\Q/ .\0 . \'Q/
No.6 | Test sang\mfeg@%@ repficaié) Q}QIO@
O & P& Q (
S & TQ 0
No.7 o Fest e 1997 17.3
S e
o & e
No.8 ¢ 15.7

Q& BN T o
20 Q G O X
<LO@: @o@@gﬁg of ImidaCIOpr\i(c\d,él%Q’l%\&Q 'gg@'

QRN >
\QQ "J;e@[ Sample 1997 f\
\

O ¥

a | = . Q L | L ]
<g@‘u\el@',fr.a.t1ons of Imldac@%r]@l?\\b@gg@h%ﬁimlt of detection of the analytical method
\\
Q
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Table 4: Recovery Rates of Imidacloprid
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O
& &
Fortification Soil Soil Imidacloprid
[ng/ke] layer o] Sk
e @Q
N RN
6.02 Hofchen 0-20 cm xO 4‘2594-0 ,@Q’C’ >
6.02 Laacher Hof
60.2 Hofchen
60.2 Laacher Hof
Q
0‘0) O
O 00
R
>  References &
@ X&' ¢
&’\0 &\}‘9 &Q/ . &
C 00 WO o Y N \
. 0" @ S O @ LR
1. Chemikalienge z@tt & nto, dated July 25, 1994 ,©° @ O
g@g@t ¥ Q/Q% E@i@t& d -68?@\@ o 0(\\\ &

A

N\

O &

2 OECDP'@?’O 00\}“@% “Laboratory P t'@oﬁ\f Ated N ber 26, 1997 [C(97
. I igl%sbcp & %ds aboratory rac&& ( R(),\Q@) %@, ovember 26, |C(97)

186/Finaf] & ¥ ¥ &
& & & 0&\6@

N\
&
SN

A\ (ﬁ
& & @0\\ O &

V@ d &
- ~ . Y O & A .
3. ﬁethod for hlgh-pej%qg;ﬁa eg\ﬁlliﬁ chromatographic determi-nation of
é}&sg&hesﬁog e nsecticide Imidacé\@%\@ig@é&oﬁg@rence: MR-53/92, Method 00267 dated

& Jdnuary 29, 1992

O &0

> &c,Q&Rgéoe Pollen and Beeﬁoa&()b

Q'

QO (}\ N

Q ,\x'\\” \@\ QO

Q)
Q

& & &
\)@@ & Residue @%ayf‘tlgél
6& 1décloprid, ydroxy-aﬁe&@% 13t @ﬁg

NI PR
e’ &

168 byl

Q

QN &ob o

o Q
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d:Olefin-Metabolite in Nectar, Honey, Rape Flower,
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' MIR-551/98, Meﬂ:@é“g\@?)? dge(&c;é}mary 15, 1999
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APPENDIX II:  Plot History and Cultivation of the Plots during the Study.

e (Control plot: field area ,,Auf dem Brachfeld*, south of field number 502

e Variant, 1997 field area ,,Auf dem Brachfeld*, field number 502
e Variant, 1998 field area,,Auf dem Brachfeld*, field number 5\0%

e Variant,1999%: field area ,,Auf dem Brachfeld, south of ﬁe(@%umber 50?0&\

\
\000 \(\0)
Plot History RN &
Q" x¢ N :
S ——e2 o
Study Plot / Year Cropping, Pesticida!@re@hents P
Control \\(‘f\ 0\’\" GQ} &5\
1996 - 1998 grassland noné’ Q\6\ & @
Variant 1999 NCAPUR SR
IS
1996 - 1998 grassland &@ n L \{\\Q, O
Variant 1997 &(&@ &0’0@ &
1996 winter barley Q/Q’Q 60 A 6(\ @(\5\ A\
\ '\ C’)&
AOQ Q/‘:QS aEconal |H]J & 3
(\ Q/ <S3 ~L/ha Bulldock [I] 5\0& .\@
&0 R @Qow L/ha Starane [H] O\(\ g\’@ o
OQ 0%0) \x @QS L/ha Camposan [Eﬂ &O (.)}(Q
wmtet\@pe@ &60 OQ\Q/ %6 \0) @ R
» Q
1997 WIQ@Q}&@\G & 06 \} 1.5 L/ha Folicu (]ﬁg &\O \&
0& 0&0 \(\Q R 20 [./ha B ﬁsa \O *
RSN 12 k @91 1 ‘éﬂ/ 1
& $ QJO) \0 Q/Q/ g es@m ’@u “[]
& owinger @ea&o 0.3 L/gl a/@guc@ FS [F/]
@ X2 Q
AUIRS £%Q58\@§'g imidacl/ha) 0.5 ﬁﬁ
& b &V 006% \@lo Q[H]
0" 8 Y X @
S O N ® \me Q?%e [H]
1998 \QQ' 0(\6 @@Q o iﬁﬁer wheat q?stox R |1}
o O (';@ W Q 09 0&/11 ck [1]
Y X » Q> \Qo \‘\ Q @ﬂ}’fos [H]}
T &8 O
O @O & ¥ 60 & V<€
S O \QQ & \Q\\ winter wheat " &“’ 0 30 %L§ Arena [F]
0
Vari it 1@.8\&\0" Q- C@) &\0) Q,Q \O& (Q
o O WO L | O &) O
019 NN winter badlgy 7 O &7 0
ISR &Y ¥ 00905 kg/ha Herold [H]
& O Y Y OO & C -
o 60() é\@ N\ Q}\, Q/‘o NI 5\ 3.0 L./ha Fenikan [H]
X & O Q \\‘0 @ @5 oS 1.5 L/ha Pronto Plus [F]
O N o Q& ' O R $(\ 1.0 L/ha Folicur [F]
& R R o (& & &5
O Y & & Q& O @ 0.8 L/ha Camposan [H]
& 00 X
c,Q \% O (}\ % : O
& \(’\&‘997 \'\‘9 XS winterd .r@/
N oY N N various developmental herbicides
AN 2PN > O
\ R \
&é\ $S Q}(Q
1998 | 3 \r@gﬁ
,&\\\C’ winter barley 0.5 L/dt Manta plus [F/I]

Qé(' 51.8 g imidacl./ha) 3.0 kg/ha Mesurol RB 2

[H] = herbicide/plan\t\ §$ %é regulator, [F] = fungicide, [I] = insecticide
\ \
Q}\
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APPENDIX II:

Control plot:

Variant ,,1997;
Variant ., 1998
Variant ., 1999
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field area ,,Auf dem Brachfeld“, south of field number 50?2
field area ,,Auf dem Brachfeld®, field number 5

field area ,,Auf dem Brachfeld“, field IlllmbERéb% N
tield area ,,Auf dem Brachfeld*, south of ﬁg@ number 5(&6Q

1999 Treatments Q/(\\Q

Study Plot / Year

Control 82} O
24 March
5 May
10 May
20 May

Cropping

Grass (Lolium perenne) 4
uncropped
N
' TMTD [F °> X N
maize R@[ c;lq’ O 6 &Q}\ @ &
l& @/I\i@“ er@%@eﬁ <

N@Ux@qf |H]

maize

11 June Maize

Variant 1999 @Q \@Q/ Q}\ O\ s\\'
24 March Grass (Lolium pg@m{@& & (ﬁ/}&fx‘?(\jlyfos [H] N \S’O O
S May @00 & &Q 6{“ » OQ &
10 May wgfu[l(:}]aucho WS 7@6{}0] &\&JQ&O&.\S}\O\ Qé
(\Q/Q/ 1.0 kg/ha Terano @I]Qé\\ 500 \(’}Q/ 66
11 June (](’)&C\ (Q 6&0
Variant 1997 $0& R X \\@Oi@é

6@\2@%31‘ @hi@}\o 4\& Q>\ 0 60(\ © 60 kg/ha KAS
\\Q,/ham)d% \\Q}Q’

s\o
q@%sped 895 géh @ spray

{L%O g imidacloprid/ha] 00
5 1\@? Q. \0) Ql(\&‘uncropped

C)
Q
QQJ

uncropped

20 May

\¥ & Q
¢ &0*\0’ &\ N 60 kg/ha KAS
Q

RN (\b\
&, WRD [E]°
\\6\ P \‘°6 \?h
Q}’& Q/‘o \\5\ a Terano [H]

maize

mailze

60 kg/ha KAS
L/ha Glyfos [H]

60 kg/ha KAS
TMTD [F]

Q¥ 20 May @Q 1.0 kg/ha Terano [H]

[H] = herblcﬁe [F] = fu@mc& [I] = insecticide
P
\
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APPENDIXIII:  Analytical Report for Biological Samples.
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1 INTRODUCTION

Maize samples of the Germany trial station “Héfchen” were analysed for resi\dpes of y
Imidacloprid and its Olefin- and Hydroxy Metabolites. The results are tabwlated in thq\i}able
below. Extraction, sample clean up and determination of Imidacloprid, Hydroxy- and Olefin-

Metabolite by HPLC-MS/MS were performed according to method O(&%@/EOOI @@R-568/99)

The limit of quantitation was 0.005 mg/kg for Imidacloprid and thg&?%)ééf’oxy—l}j@ﬁ%bolite and
0.01 mg/kg for the Olefin-Metabolite. The limit of detection was<0.
Imidacloprid and the Hydroxy-Metabolite and 0.003 mg/kg fo&%@%)leﬁn—%}%’l%@\%olite.
SO
Q}Q \O\
NN
& & & @00 o
2 TIME SCHEDULE @ L@
$Q’ C)&Q’ (\.\\00) \\6 &Q}\ @
The experimental work was performed during g@Qfgﬁg(whg&%w\%eriod: ,;}o(\ &e"' O
O . &
Signature of Study Protocol:  March 22,0®§{8Q’\0)@&\°\’0 &é\ 400 .(‘\\0&
Start of Experimental Phase:  August éﬁ%}?
End of Experimental Phase: Sept@%@ﬁi’ﬁf

Completion of Report: Se n{i&e:&@%,

¢ L&
3 RESULTS OF POLLEN'AND GREENMATERIAL SAMPLES ;0% o
¢ o Q
R\ 2 NP NI > X A
AR U ASEN O Q0 &
3.1 Pollen Samples. & & bé ¢ & O 3 Qoé\ O

Img/kg]

2 n.d.

s o . d.
v, 9 N l 0 - ~‘ Q
E15512EG7001" | (Polleh of Mais-Rispen | < 45 o O e [ ad n.d.
AN P — M\ N
@53E980t§\ Pollen OfMalS-RISpeQ/\ @916‘\.‘5‘(’ ‘ 0\&' n.d. n.d. n.d.

Limit K@Qz?itation: 0.005 mg/k
Metégm{{\@ < 0.005 and <0'005 (_—J\\R&@ﬁ@}){i&w the limit of quantitation

X \
Litnit $ detection: 0.0015 mg&g é@q Imid qzépfagg and Hydroxy-Metabolite, 0.003 mg/kg for the Olefin-

o éé\fd@_ﬁ%zoﬁf %&' Hydroxy-Metabolite, 0.01 mg/kg for the Olefin-

,'&\Wet&%oﬁte, nd.: Residueg@eld@ the lz'ng( of detection
C o o\

S .
» ¥ & Q
& \\(/ \\9@
Q& N
e
N &
O
B\
3
N
Q
Q‘v
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3.2 Green Material Samples:

Sample Sample description | Sample | Hydroxy-NTN | Oleﬁn—NEN l Imidaé:l()prid ]
Name | W?ig%ht | Img/kg] | [mg/]@ﬁ | [Q%g/kg]
I

| E15512K002 Green Material -“

¥ X0 ¢ o
E15512E99002 Green Material 227 ,\,O n 0.011 <& (}o(\

S e
Limit of quantitation: 0.005 mg/kg for Imidacloprid and Hydrclz%@kl @/kg for the Olefin- @ O&{&
Metabolite, < 0.005 and <0.010 = Residues below the lim cm ﬁw‘n@r Q 0\\)\ &
Q
Limit of detection: 0.0015 mg/kg for Imidacloprid and Hy@y @OQ\Q a<5803 mg/kg for the Olejo‘ Qf” O}@ (\Q}
Metabolite, n.d : Residues below the limit of detection QQ/ (\6 (\5\ Q/ 0\,\ &\ 3)0 O$
& F & O b@ &L o
ORI S QK
PN O & O
VY N & AT AR
O & & ¢ & ® & & &S
OQ Q 0 \f‘) \ 6 .&\0)
W & L O E e
3&066&&6@ SR\ NN
O 00 \\ 0 \ o Q ~\.Q Q
SIS I 2
SRR Q‘QQ/E}Q\O.,@
& & & LT 0 ooQ\\\q}-\o\
,CQ \}CJ Q @ \\(\ 6 Q& &0 (Q \Q\
O Tl A & C} \O & O
QIFONNIIECIS P R
¥ 6‘2}6 SR ORI
Q Q}\ Q:\’ \ N\ \'Q/ \ O ‘KQ/
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WO & \) IRONIFTONEN
NSAPANORFONIRY NIFCIFOIROEAN
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4 EXPERIMENTAL

4.1  Reference Substances

Imidacloprid

Structural formula:

o \ /

N
Empirical formula: C,H,,CIN,O,
Molecular weight: 255.7 g/mole
Certificate of Analysis: MO00680, 03/13/‘5{@ g\ b 0 O .
Certified Assay: 99.4 % 6 °> N S 0(\6 s\oﬂé\. @Q N g\‘{é’
Expiry Date: March 200%0 Y QQ @0& N &\(\ ;\@\ 0 Q/O\ ,@O
RGO S S o
> | J
Hydroxy-Imidacloprid (WAK 410&) & 6{&6 Q s\&@ O Q\. O
Q
Structural formula: R
Qf’(\}\c)
Ry
$O& &2}\
\
N 6‘2’ Q,\
¢
Q" 3
Empirical forr@iﬁ 60 é» \\\Q\\ NSRS
Molecular\&\gi B\ @é\ 82}\371 g/mole 0Q \\‘\0 \\c‘}\\ &)
Certlﬁcaz\c*ofqgi\n@@msg & 930323ELB03 @6(@‘7/%0 NN
CertlﬁQ&A{ggax o°>‘ 99.4% oo O @0 & &
Ex & afe:\© June 20002 &O < O
PX Q\ﬁ 08 & O ©
Q/(\ @ \0> 66 \\6\ \0\ 6 \}OQ N
%ﬁn Imidacloprid (NTN 35884)° ¢ E NI
N ¢ O R & &Q" & > &
N7 N \ Q' 0 Q,Q $'(\
Q‘Strucu@l @Qfmula & &‘Q \
C) s Qf\ NN *0@
Q‘ Q\,o & N & &
AN O F O 7 "NH
’.OQ" \ ¢ N\ Q = N—‘é\
\\co O(’\\ O N—NO,
R\ O \\g\\e \ /
¢ Y C\Q &« N
Empirical formula: (\\\ ,{@ H,CIN.O,

Molecular weight: \\\\0 $\253 6 g/mole

Certificate of Analyaﬁs MO00804, 07/22/98
Certified Assay 98 %
Expiry Date: (Jo June 2000
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4.2 Residue Analytical Methodology

4.2.1  Extraction and Sample Clean-up O

\
I. Place for e.g. 2.0 g of the sample material in a 150-m] beaker. @ 40

Add 30 ml of methanol/water (3/1,v/v) and allow the sample to so%bOfor 30 m @\

Q'
R &

2. Blend the sample using an ultra-turrax blender (or equlvalent)&&?)r% \%rox 5&%’[@@ 1 min.
O
& O
3. Vacuum filter the suspension through 2.5 g of Celite ﬁltg@%lq}\ﬁsmg %hw@rzband filter 7
paper supported on a Biichner funnel into a 250-ml Vac@& &ilter 11
\\ \
4. Wash the filtered solids with a total of 30 ml of n@fh%éol Q&T v/v). Press remd\qﬁl <O

solvent from the solids using rubber damming. ﬁiseﬁ' ﬂ’lQé ﬁlt@%d solids. & é\é\ .
5. Transter the filtrate to a 100-ml graduated Q?h&ﬁe]@éﬁﬁ%ngme the total volum@ o:l% X &c,o

extracts. Mix the solution well, and tran%ﬁsr\éﬁ ]@‘\aq %<§1 .0 g sample equlgﬁlq@ to a s\
250-ml] brown glass round-bottomed f&sl@q’ O @Q}\ & Q‘\\ o\ X 42,

6. Concentrate the aliquot to an aqu@u@emﬁlgdber& 5to 10 ml usmg\@ &Xo%vwor@%%r

\"9

with a max. bath temperature of'5 Q’Cgé\ 400 & Q X & °
& ®°’ & &L Q\O >
0 O & Q NS OQ X Q
N & & & &7 R0
O Q o> .
4.2.2 ChemEIut® Columi@QZ’{@ﬂn-@p Q/Qf\ ¢ 60{\ &OQ O&\\ ¢ \6{0{&
N 6@ & «\\\ & \Q N <°® &
1. Add 5to 10 ml vg e @w@eﬁs solution from 4 2 k\@(teg\@t@%%&g the total volume of
the extracts to @ff é&ﬁ Eﬁf QQ/‘ A d 4\0&

2. Place the@ﬁqu@‘bu&’*s ﬁﬁg@ on the top of the @1@@%@620 (20 ml volume) column
fitted with 2 {@ﬁo letstainless steel neecﬁé Qgﬂ? )\13& ti% ﬁprox 15 minutes to achieve an

umﬁg& d?stgfbu\t;fb%’& the liquid on th8 luﬁ%&\ b\é

3. Elug&the re@%i e% from the columno‘\;m@g’l 4@@&)@6&4202 Collect the eluate in a 250-ml
) P ~
l%gﬁwn g {@\ @und bottomed ﬂa&& O \\0 S
O
P O o\\ & & &
043 Eva]&@rag@ the eluate from st@?) 3Cto (ﬁ}ynézss @%mg a vacuum rotary evaporator and a max.

baﬁ} t@@nperature of 40 g“ ¢ \\(Q(‘ ;&\0 \\‘S\
\\ & 0
&"Q\(’\s ,&\‘9 oV A ,&0,0&\
\ & Vo
0 O
. c,)b \\(/0 \QQ/Q
N\
Q O \g{”
A% O
& &
O
Q}\
\)
@0\
Co
QO
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4.2.3 Silica Gel Column Clean-up

l.

2.

O O .\oo) N\a \60
1. The volumes to be used f@g Qgﬁl@g\@ﬁe(gﬂlumn with toluepe
elution with acetonitrile [gﬁlSéQb ‘3@%; geqtermined for eac!a Qﬁl&b{} ﬁﬁ)ﬂé
\

. Allow the solution to pass through the column at a flow rate ofo\l

6@
. Rinse the 250-ml brown glass round-bottomed flask w1th i@ gﬁz of ¢ \’\{(‘

. Elute the residues with 5 ml of acetonitrile at a ﬂo@b\r%té 0§<§\f mfﬁn%m Collect the elua\t@ In o

. Evaporate the eluate from step 5 to drynessgﬁm@g a@c,ﬁ' ngj'otary evaporator @ﬁd

Dissolve the residues from 4.2.2 step 4 in 2 ml of toluene/ethyl acetate (85(/)) 15, v/iv).
O QY
Apply the organic solution from step 1 onto a 0.5 g (3 ml) silica gel (%@H) colunyf
(e.g. Varian). \00 O
Q &@Q I\ 0,
K Z{é} mln@@‘o \QQ/Q
® 3 b

toluene/ethyl acetate (70/30, v/v) and apply the solutlo n\té,the C m@ too.
,\,Q, Qf\
N

a 25-m] brown glass pear-shaped flask. ¢ . O 5 N
\(\ ¢’ O
\ O
(9
max. bath temperature of 40 °C. Dissolv Ah g. 1.00 ml of acet\@hlgﬁle/wat\ \ 5\\

0 5
(2/8, v/v) and determine the residues \Qﬁh (MS 5@8 o\ 0\ S 6&@ &\0)&
O
O &\Q) &

0(\ Q
SRS
X
QOQ

\ o
& 6 OQ QJ \ Q/\\
X\
S ,\o \©
y,lo@c

N & \
0 \O\ R\

%@t@%nd for

column!

L @e .
O \&

\0 ‘9
8& &\}6@ \}
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3.3 HPLC-MS/MS determination of Imidacloprid and Metabolites

4.3.1 Measuring equipment and HPLC conditions:

\&\0) A
& \
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4.3.2 MS/MS-Detection

The experiments were performed on a triple-quadrupole mass spectrometer system, ﬁtte&l with
an electrospray interface operated in the positive ion mode under MRM c 1itions. 006
The mass spectrometer was tuned by infusing a standard solution of O.S&ﬁ\g/l Imida&i\)prid and

1st metabolites (dissolved in water/acetonitrile 8/2 + 0.1 ml acetic acigkcﬁer. 1) ata @Sw rate of

10-20 pl/min. Mass axis calibration was done by infusing a polypr@qylgﬁ% gly@ ?}QQOO

solution. Unit mass resolution was established and maintained in&&aqjhfﬁlass&(é%\%b?lng

quadrupole by maintaining a full width at half-maximum of bq&%@fl 0.8 a&d\&d@ DA. After
tuning and calibration, optimal collision-activated dissociaté\é\% {@AD) @%@‘ﬁons for &
fragmentation of Imidacloprid and its metabolites were determined. Fhese experiments were:™ &
performed with nitrogen as collision gas with a collisi‘:&a@ogﬁg’ekéf @DS Qe& tor Imidacl()prid@@QQl
eV for the Hydroxy-Metabolite and -13 eV for the O&i%\ﬁé@@ﬁ\/lftgab@qhta%nd at an approximyate &
collision gas thickness of 1.46 x 10" atoms/cm?. Iglé% fizeis a@qg(\ get at 1.48 1/min, C%K%ai(jl} gas
s set at 1.44 1/min collision gas is set at 0.87 l/(r\nin&\gﬁd(@‘rqt}&\g@dis set at 6.0 l/min&\O {&\Q,
O A 9.0 AW Q
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Appendix IV:  Copy of the GLP Certificate
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Appendix IV:  cont'd.
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Appendix V: Quality Assurance Statement

Referat GLP

Quality Assurance Statement






