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1.0 SUMMARY

Report: I (1999): Residues of Imidacloprid and

Imidacloprid Metabolites in Nectar, Blossoms, Pollen and Honey Bees S%mpled
from a French Summer Rape Field and Effects of These Resttdues on F%i*agmg
Honeybees 0& Q@

Bayer AG, unpublished report No: SXR/Am 001; 19 3?84}2@0 S
(Appendix I reports the data from study RA- 2042/90&?

&\
c., O ¢
Guidelines: Internal Testing Method ;&\&\0’ Q/\S‘ 6@& Q‘p\o
FULSIN : A X &
Deviations: not applicable W9 W Q
- &K > <& . &
GLP: yes (certified laboratory) N PPN & ©
N @0 NI IR & ©
X ) <@ \
,Q@ Ky \Q & 0\0\& O
O
Material and methods: Poncho FS 500, a.1. con’[e@‘t§ 7@"3 Q@yﬂuthrm & 428%@/1@ \}@Q’ &
Imidacloprid; specification (formulation No.: 03@2’ q&d@‘% 029 developmex&& N% bo(’ O$°

00195939); under field conditions small beeh&\es pg;@ 5 Qﬁq’oneybees) were cg@%@n Q6
flowering summer rape plots (drilling rate: @ng@laé S agﬁﬁlmg device for ra‘%é ar ancg‘sa‘gé\

pollen. Nectar was also directly samplegq%@ ﬂ@ve@\ vga ‘micropipettes. In {@ ngn@?l%évgérg\
were sampled by hand. The honeybegs‘u%&l a@%&@ﬂal%\%ollectors were ob%é?v@}& fo\ﬁ%lgﬁ} \gzt*

behavioral impacts. All samples 1%((&§gng (gﬁe kbh%x%ees were subjecte@QtoQa&rc&@%u\@‘\an@lysm for
P

¢
imidacloprid and 1ts relevant met@%ogﬁteg L \Q& &o 3¢ & \0\ A\o
N \b »F & QD
Dates of biological work: Jmﬁ% LéO é@ %a N Q O \qj\‘ 60\\
Dates of analytical worl<é§§}\11,@‘€‘3(i)kK .ElﬂyQ?_‘Z 1998. O(\@OQ@ \\60 &{,\0 <&
N &\}C) \Q \Q' N O (Q &O& ((\Q’ \QQO
O e &V 7 AT O O
Findings: Remdue@n Q@pe@?aqﬁ muatrices and in the foga%il@%gﬁeg@eeg&
N\ N2 MRS \
0) O \Q/ ov MR\ Q’ m .
Type of Samplg® & 80 & & ¥ &7 Rresidoe Level .
ype o Same\Q@ (\,& &“6 ((\Q, 3 & OQ\\\ (\5\ S\&Réfé\i@ﬁ Leve [mg/kg]
‘ O \{ & O lmida bpridﬁ? & ef' \NTN Hydroxy-NTN
| ¢ \ \& ~ . Vo N Q
%@nt @QSQ&lpIQ@)‘ X ,&6)0 §\0> Q& &Q %
0.C O O . .r
dlé[gne)&h es@ %@exposure ®e Q}} RS & X <0.01 < 0.01
ape ne@r %@n pled by bees O‘\ \0\ 6 \OQ \(o\\c7 -- .-
0) 60 R ct@' mmp!ed with micro Q/(C\ o ,Q@ 0, O\& <0.01 <0.01
(\ 6\ ca ar S from the flowers &OQ 0\\ &Q,\ 05 o
\}@Q’ QQ (@’p@%m soms é\ &é\ @Q 0~$? <0.01 < 0.01
60(’ é}b\R e pollen sampled by Q@Ss Qf\ N\ -OQ\ \\Qf -- --
N N T )
Q}‘? «Treatment Samples & O(J <<. 60 Q
A &~ Honeybees before @gure 6\ (K\\(;j <0.01 <0.01 <0.01
\\(,0 Rape nectar san-@ ed by beei @x <0.01 <0.01 <0.01
Q\\\O Rape nectarqgmpled w:tlkl@cr@ <0.01 <0.01 <0.01
capzl!ame's:?i‘om the ﬂm@%
Rape blossoms \\ \\ <0.01 <0.01 < 0.01

Rape pollen samg§8 bytbees <0.01 <0.01 <0.01

® Lmnt of quantlta\@%n 0.01 mg/kg
@
Observqtmnto(i\\lo behavioral impacts (e.g. apathy, exaggerated motility, discoordinated

movements) or suspicious mortality was observed on the honeybees used for collecting rape
nectar and rape pollen. At the time of sampling, aphids were observed on the rape plants.
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2.0 INTRODUCTION

According to EU directive 91/414/EWG the impacts of pesticides on honeybees have to
be examined. Besides the intrinsic toxicity of a pesticide the concentra@bn to whi
honeybee may be exposed under field conditions 1s an integral comg@ﬁem for tlbe\l?nazard
assessment. The present study aims to examine the exposure in gga‘dter detail @r a

refined risk assessment. Q/(‘\O & (ﬂ\\
The rape samples were analysed for residues of 1m1da010pr1d&@?1déd‘ts olefj;& %@d hydroxy
metabolites. These metabolites were considered as releva Ey&e they&d%a%e a chemical

structure closely related to the parent molecule and wer\f@gb etved 1{&)1@@\3 metabolism

x$
studies 1n significant proportions (up to approx. 10 % N \o\ o & 5 Q,@Q
g: \$Q’ Q \Q/Q O 6@ @Q/ : {&")
3.0 EXPERIMENTAL O @ S.& ¢ & &
3.1 Test Substance (&\ é\ \(’\& N & &
¢t 5° & O ¥ o &
Test Substance: O\T’O ({\0 Q& ,\(96 60
Active Ingredient(s): a—@s\l@rm (FCR 4545) 0& .\@ \\\5\ (S)\%'
@(b@&?fn qﬁclqpnd (NTN 33893) O\\ @0 &
Chemical Name(s) of AI(s): \\ @$ PROPANECARB PC &Qlw &\0)
N Q@ 2-DICHLOROETHE %2& N
@0 Q}\ & Qb\ @?METHYL CYANO@@F 6&
& (\ oJ O HENOXYPHENY ‘:@SE STER
O O R @%) 1-<(6-CHLORO-3PY HYL>-=
T L L i
&S &0) 0 & N-NITRO- 2‘“@@%@20&‘(} INTMINE
CAS Number ofAI(s)\oq,‘9(’ (;@(\ o> (\O)QQ/(\ (a) 68359 -37 OQS &OQ &\\6 &O {&Q’
& @ & & D (b) 138261 - 4D- :iQ SN
Indikation: $ 6 \O\ 6‘2/ Seed dl‘esg{)% Q/o) QO Q,Q
Product Numbeﬁl:Q 6 Q/Q Q;\~Q Q/\ 019593%@ \\Q' 0(\\\ \Q/\Q
Formulatm@@atsﬁl\&hﬁ \A@Q Og‘&e@% Qm& O0 06200/0029
No. of c@nf@te\bo F@\R No gb} q{\
Al Cg@&en&q(acg toO n%@'ms) a) ‘9\3780§ é\
(Q 0) @ 4&3% 2@)‘ Q
m@\%@ g\é\ C} %\ L{?lr\t}%td
Q\\ N l@? éxt. Std.
Q/(\ oﬁate of &ﬁ)’?a@ls Q\Os\ 5‘0\ \(76 > rng?zél 1998
\
0) 60 EXPIKQQDQ{Q Q& ‘0 Q,\\\ aﬂcje@aryél 1999
Qf\ Qb\ y‘sm&ﬁAppearance Q&O @0\\ o Q éﬁrk blue suspension
O(’O@ O ic Density: &Q&\Q’ Q/{\“ @Q} OQ‘& & [.151 g/ml
.{&6 c,Q& Si%raﬂe Conditions:  ¢© Q°® <<\\K \0&\ O\\' Room temperature
\ 4‘2} ‘(\&Seed Dressing Rate(gﬁ?e d in th : 2.5 I Poncho 500 FS per 100 kg oilseed rape
X4 &Q’ ¥ 6\ \‘o" (= 1050 g/dt Imidacloprid & 200 g/dt beta-Cyfluthrin)
& \\é‘ A @ ) L . .
W \}O (analytical findings : 1045 g/dt Imidacloprid).
Q\\\Q Seed Drillin q%ate Tested \;{u %dy 5 kg seed per ha
Safety Preéa.utlon \\Q\\ \) Routine hygienic precautions
o
O
3.2  Reference Subs{gnc
Q/Q
For this tyg@\of material and use pattern, a reference compound is not specified.

(}O

" Dressed seeds were analysed for imidacloprid only.
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3.3  Execution of the Test

The sampled study plots were drilled on March 19, 1998 (reserve plots drilled on April
14, 1998). Sampling of nectar, flowers and honeybees and the behav10r&l observations

were performed between June 15 and 18, 1998. \QQ QGQ’
é\ O

Sponsor: BAYER AG 0& 0?
GB Plant Protection N N
Marketing - Seed Treatna@%t*
D-40789 Monheim v oV RN

. N O Q7 ¥
Study Director: N\ 2\ o
. )

Cultivar Manager: &\6 Q/(\,{\

- DR &’
Trials Ofticer: & b@/\, O
Responsible Analyst: 5 N .@(Q S

| : ® &
Study Technicians: N @ Q
> Q5 & &
Quality Assurance: AOH @n&%‘f /«@ Stﬁﬁ’lenwerk 0&6\ 6Q0 &\‘o 6
A\
Laboratory Study Number: &O \QS\ \\‘(\\ Q\ S\
O 3 S & & E
OQ \& N <5 \(Q 60 &\0)
& 30" A& P OO e
3.4 Origin of Honeybees & & &Q}\ && OQ KOSIRONIN Qg R
@ AN \ '\O O \‘Q/
The honeybees used for polie Q’dcﬁ\e V) ed by acommefcial

French beekeeper (

_ Betore -t: l‘t@es ood at a forested aveaabout [Fkavapart from the
trial site. The beehéqff’e ’&se@Qfo g@%st were transporteid t(bQQhQ\\% @ g&% in the evening

of June 16 and rQ&lrQ\éﬁ to th@%l@@l\nal place onJ unecgzé& \I(%’Q& N

NN Oé\ Q&O
O \0 6 &Q/o) A(} \OQ,
(\
3.5 Procedure &f’ Sg}ed @r&éﬁrzng&md Dispatch of T@g}t @%%&té s\O
¢ &
Rape seé&s {Qﬁar&ty@&ﬁ@% e, TGW: 2.8 \g)Q ageﬁ Qm@a Centauer coating machine.

Som%QS 6325\8 @ P@ﬁcb% FS 500 were adc@é\t@)@ ‘@k\é\r%p% seed together with 450 g
a{@ %138 (gﬁod@& no. 868426) aryg%%) Xed &e@S@econds at 300 RPM.
Q/(\ \$ (& (}'0) Q'Q 6\0& {Q

3.6 é\ ! T al Site and Descr y?z 0 @%e iﬁ*ud Plots
z\ {(\cazc)@éf@ yi Dg@@@?dg )Y
0> 60 The t@?al ﬁ\te was located 1n Q@, \@%m&*}f @C@;ﬁches between la Neuve Lyre and la Vieille

@Q \%Q

00}@ O &f‘%@iﬁe were two rows 0&94 &épe‘(p‘lam‘ed@ots cach on the trial site (Fig. 1). Each plot had
{&5 (& 9@%126 of 4x20 m w1tl\af5\1 g@s@c &%t&y\een adjacent plots and 8 m space between the two
Q} \(\&plot rows. Each E\{lﬁ)t s sta -@@ 0@‘% with marking sticks prior to the beginning of the
;&\Q/‘ \Q’ experimental pqqgf /\‘(\ é\\éj
’\(’0 \O Q§
o a>° &R
Q® 3.7 Drzl!mg Qz((\(?he Rape g@%d’%ﬁ‘nd Calibration of the Seed Machinery

The control plot (&@) 1@81 Fig. 1) was drilled with 5 kg/ha untreated rape seed whereas the

treatment plot (\\@\@ 23n Fig. 1) recetved 5 kg/ha rape seed coated with 2.5 1/ha Pocho FS

500. >

&

Prior to SQ\WIHg the proper functioning of the equipment was tested. This machinery
control fs documented. The equipment was adjusted according to the preconditions (e.g.
seed density).



Study Report No.: SXR/AmOO] GLP Study No.: E 370 1358 - 7 Page 8 of 27
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3.8 Cultivation of the Plots

Treated and untreated plots were cultivated in the same way according to the practice of
the region. Before initiation of sampling, no protection treatments othe%)j[han the seed

treatment was necessary. S&\ ¥
&
3.9  Sampling Procedure Q}‘\OO o ({\\Q
g \)
Installment of bee hives OxOQ @(‘5’\& Q/cf}v@ «\6@.
Y« oY L
At the time of full rape blossom, tents of 4x4 m and 2 m&l@ @h‘? werq}dﬁs@&ﬁed on the
. . i O
control and the treatment plot (see Fig. 1). The tents q@ﬁ%@ed of @*1 aéq&mlmum frame B\
covered by gauze material (2x2 mm mesh size). F c@ﬁa{(\ Ing p@?pg%s, a walkway was> 00&
. . Q C
created by removing all plants along a 50 cm trap@c%@e@ﬁée@‘}hg}em entrance and @ﬁe 6

opposite end. One bee hive was placed at the Qﬁ% @F@t]&&\(g&wﬁ\y opposite to the gﬁztrance &0‘
in the treatment plot. In the control plot, no bee h%vg\\%ogﬁﬁ be installed since th@?ﬁrepared @Q’Q
beehive was not 1in a condition which perm‘iﬁ

t@(oa\@:nk oxts In the treatment@%té\cfﬁe hivoc}} @\Q}
entrances was disclosed and honeybees&% Q%E?(\'A@ﬁ’ todorage on the studg@%l@&withi:\%6 O
the tent area. Before placing the bee@%g&%&@m&@egﬁent plots, appr. 1\&%-@@0 O\’{Q
honeybees were sampled to get b1§ﬁ§< &n@ﬁe%@(zfql@\neybees and hon%&;ug;},. for thé &

residue work. The sampled ho&@?@é@s V%P@&Sorééessed as describeg}q {\g}&% @Qag@u@ﬁt

o N\
chapter. ¢ N @ 2 AN
Sampling of Nectar from gh% {d% eVbuths o Q2T QO

Q) 00' \)\z\ \}\ \Q 60 0(\ Qﬁo Q\O 64
On the day of hive in@&?ln&ng@g’n@ﬁl%@)llowing two day§@ t@kal&ﬁ z\lﬁ&g@OO honeybees
were sampled with Qﬁ/&e‘;&%‘r@@i@g{@(ﬁom rape tlowers &

Q}Q%N@ﬁhi\ﬁ\% m for feeding

0 Q. . & QO = .

over about 10~3Q&ec@ﬁc§} %&saﬁhpled bees were kljlzﬁéc%}ﬁy @@e@ ry ice). Dead bees
: AN \

were stored onﬁg?qce@ the %@qd and, at the end ee@h&%ﬁﬁ% ay at the latest,

I

transferred \E@% b ig%rag\f?r @OZODC)., At the end {h% imd;&i* esamples were shipped to
. RN . Y QY Q
Monheln(j&h d@y ioe ghd further retained at 2 Csu%t{\bqprgﬁa@non of the honeybulbs.

Honey@lt%g.@af@% pg{%d by cutting the Qs%ze(nob(%é}s iito m%’lves between the thorax and
the b%loxﬁ(éxbg\n egﬁqjving the filled ho Oybﬁi’bs\ '@N@@éers. All honeybulbs from one
4 A K@e S O %

tr%&tn@\g& g&pgﬁ Qtéi‘e pooled witin an{)@pg&l({é?f cap which was stored on dry ice. After

Q/@?ﬂ hﬁng@‘\bg\e}g g\@l respective treatgié%t\o%e@%]&&‘ﬁa(@ (at the end of each preparation day

(\é,\oié&?%e \[xatg@t c@ampled honeybul‘lac\,\w\ ebgt‘érg(f 1258 refrigerator at -20°C until residue
O)Q,Q’ Ko nalys o(bge 3.10). ,C\O %\‘\0 R C{}O "N\
Q/(’\& & Sa@})[@% of Pollen from t{c& %Q%e ‘eg@ (\q}
Q v Q e N
O&é\ O .\SF rqgﬁ*lb the prepared bee%\%gﬂgq\qB(ng%\%Q%ere removed and stored in a refrigerator at -
.{&5 Q&Q’ ?@&\QC until residue a@%\@ 4&%@ 3 (&? From the blank samples, not sufticient pollen

Q AQ}‘? &‘\%ould be obtaine(%xf%r xesidue (;@:noaé\]&is.

,(9&\ Sampling of M@@taﬁ?ﬁﬁom 6{1@ éi@\pe Flowers
A\ | O QO
Q\\\O The day be\ﬁgre sampl\g@, &E&%ween 10 and 20 flowering rape plants outside the caged area

were cov/é\{;ed by pla@ﬁcg\&ags to prevent insects from foraging on that flowers. On the
next day, nectar \@@S ectly drawn from that flowers by 5 ul micropipettes After

sampling, the nuicropipettes were emptied into a 1.5 ml Eppendorf tube which was stored
77T :

on dry ice 1r(1)\\3€he field. At the end of each sampling day at the latest, these samples were

transferre@ﬁnto a refrigerator (-20°C) where they were retained until residue analysis (see

3.10). @

As a check of possible contamination of the sampled material from e.g. soil particles,
dust, sampling people had to fill a second Eppendorf tube with uncontaminated tap water
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during sampling activities. Filling of this checking tube was done 1n several steps (5-10
pipetting events) from a water storage bottle. The analysis of these check samples

revealed no residues indicating that the sampling people did not transfer inadvertently any
residues from outside the flower into the nectar samples (see analytlcal@port pag§@24)

Sampling of Rape Flowers ) 0@ 400

About 10 g of rape flowers will be sampled from plants outside the fent are%\%ﬁer
sampling, the flowers are stored on wet or on dry ice 1n the ﬁd%% \g&t the W?l@f each

sampling day at the latest, they were transterred into a refrg?ra}%r (- 20“@ ere they
were retained until residue analysis (see 3.10). 7 5@
QO & AN \, x$
NS QN Q
&Q\ O\ oQé &Q’Q G &{&
3.10 Sample Processing and Residue Analysis o \g Q}\ N 00% o & &
M W &
Sample processing and analytical methods are Q&C@Be@m dﬁetagﬂ in appendix IlI. \&@ &
NN & &
Qg ¢ & ¢
3.11 Climatic Conditions During the Stud Q,Q’Q 06\ Q}é\ 6(\0 \& °0° X% o}é\ QQ}.

During the study, temperature and pI‘E%ﬁJI %@evénts(\ ere recorded tWQ\ @@ Th S\.{@
0

AR Q
following records were made: & &0@ 0)4 @Q’Q @Q o\\ o & \&c,
\ D N O O@ @ 6‘ ,@
Date Precipitation %ng@m@éﬁ‘at@e W Max. temperature @ a 0(\ G
16 June 4 mm Q)f & é\ 1§° 19°C &\\& Oﬁjﬁly&\bu&& windy
\
17 June none \000 0& \\00)@\ g&% 2%\%@ {\ &%u@% @fﬁm dew
\& Q Q/O) Q/ o &\ﬁ 6&0 \f@"\:f%fﬁ‘(i\()n in the
(9(’ \\3 \ 0) @ 2 6 \Om QHII’IU
& & & SOOI
|8 June (10 \}GQ’& O’Q\Q’ ’\>\ 7°C 6@6 \?6“@ & agunny, calm, dew
O RO > OO \
S & o ¥ 0 X & & Q formation in the
¥ & R o oy \\Q/ \ Q 0 morning
8)@@ @Q/ ) RO O KO@
O \Qf & C ¥
e » QWO
3.12 Obser%zqﬁ's@ ees OQ \@\ S\&\ & \\&

Du&ﬁ\l %te@tt@\est study plots wg?e\g&a@‘? %@fgc suspicious honeybee mortalities.

o devices were also observed for

Q> n&s@ﬂs @ @‘f)alrments They \Q&rexé‘xa@dlQ rbegx ‘g@‘f the following behavioral impacts:
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5.0 RESULTS AND DISCUSSION

Analytical findings are summarized in table 1 and given in detail in the analytical report
(appendix I). &

5.1 Analytical Findings § O

Analytical findings are summarized in table 1 and given 1n det%d,‘f‘oiléethe an%@tical report
(appendix I). No residues at or above the limit of quantltau%ng\é@Q'e fougﬁ'n&bﬁny of the
examined matrices for either the parent compound or the r@;Te&&ht met&%%&es (olefin- and

hydroxy-imidacloprid. NS "
. . NN\ T & Q-
5.2 Observations on Foraging Honeybees NN & QO X @q,
N & Q,@

/. : (&
No behavioral impacts (e.g. apathy, exaggerat rgﬁn]é)ﬁf @scd%()\rdmated movements) or
- ; QO O
suspicious mortality was observed on the hgﬁe){@:%\hs@b
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TABLES

Table 1: Summary of the Analytical Findings.

Qo
O Q
Type of Sample Residue Level [&\bg/kg] * (&.\\(@
&
. . ] & ]
Imidacloprid Olefin \Q& H@ﬁ% Y. NTN
Control Samples . S5 \){9 Qj@ ‘OQ’
Honeybees before exposure <0.01 \\&s(\b?)l 32} X <0.01
Rape nectar sampled by bees - Y S N - S
. \\% > &\Q, @0 6@ '\
Rape nectar sampled with micro- <001 & (\J& 3 G\\\S Q<§\ <001 ™ o
. : ' Q" (@ .(\0) 6 % ' 0\\} (’\&
capillaries from the tlowers NI ) @ Q
OIS S S8
Rape blossoms < %((3’ Q/@ o 6‘2’\(\ a;ég@.Ol < %ﬁl 0(0 NN
NN L Q O x5
Rape pollen sampled by bees & Q/‘ZJ\ 0%0 ,&3\ &0 -- | 5\63 \&6 .. Q: 3\{&
Nt Q ¢ . Q, X_
Treatment Samples OQO) q,é’ °> | \\6\ Q}Q’ ‘ - OS\\(&S’ 9
Honeybees before exposure @00\'" &\(’\“ &{@Q) \@?\ < 0.01 &e \\{\0) O&éQO{\O)? Q:QQ\Q’
Q A A0 XS
Rape nectar sampled by bees &QQ’@(@ %Oé\\é@ \g&\} < 0.01&0&\\ &,OQO&Q,@&@%&\Q\P
S ORI} SR SN
Rape nectar sampled with ndicrgh @0)‘2/ pr\ @@%_01 < (@% ]{0\0 &QQ \6\96&\0 01
capillaries from the ﬂowe}y\% S QN (\Q N R AR )
Rape blossoms RPN Q%\\ <0.01 2 59 @@ o <0.0]

S \
Rape pollen sam@l@l&@& bees,Q {00 <0.01 O <P

——
* Limit of qtlar[ﬁ%'rgng . A & @
XoWQ 60 <O ¢ 0(\ ) Q
O & ¢ X \ \" . O
AR MIPO NP\
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APPENDICES
APPENDIX I:  Analytical Report.
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1) Nectar-Samples:

Extraction and sample clean-up. O
S é@
1. Place for e.g. 1.0 g of the sample material in a 150-ml beaker&\ @Q
2. Add 10 ml of water and place the sample for 2 min into a@cit&as;orm:{Q ggth
Q
3. Add 20 ml of methanol. & OQ @C& Q/c) 6‘2’
S
4 Blend the sample using an ultra-turrax blender (01;&63% c’lent)bﬁor @@prommately ]
o @

5. Vacuum filter the suspension through 2.5 g Cgi‘itg f1l alyd using Schwarzbargﬁ’

filter paper supported on a Biichner funnel 1@ @25@%16%%@111’11 filter flask. &6
\

6. Wash the filtered solids with a total 0&@0 x}ﬁ' ha@bl/water (3/1, V/v) ress

&
residual solvent from the solids using gﬁ})g&@mm‘mgﬁ)lscard the ﬁltere@s{’gg'xds 600)

7. Transfer the filtrate into a 250- rgl*% @nd -bottom flask. &\ GQO Q
e° " 8 & &

8. Concentrate the filtrate to a &j\q@o% ¢§@ 1@der of 5to 10 ml uagh%\a er‘garXQ,
evaporator with a max. bath emye r§0 @i@ °C. 606\0;@ @0}

9. Add 5 to 10 ml water {@ﬂ@(f Qéo sg?ﬁtlon from step 8 {@ Q@h%
O

O\
of the extracts to appr %@ 8 40 & ¢§ . 6“ \©
PP gﬁ \i\& N & \o\ Y

6
10. Place the aquedts 5581%@% Qgi‘?e top of the Chem&‘ﬁl{@ 0 ml
volume) colum@v t{e?f *tlk isposable stainless st@ l Q%e 1t for approx.

15 minutes t(&achi%vg\%n&&mﬂ&m distribution of &e\lﬁlu&@ olumn

1. Eluteeﬁe g&miﬁe \ﬂo@the column with 1&% \?q&@%@%ollect the eluate 1n a
) Xy N J
250- m r%wn anra o@d bottom flask. 4\ a& @ s\o‘

¢
12. @va@%r@@: té}%\ @(@ate from step 11 t@&gxﬁes\sﬁli\mg gQ}vacuum rotary evaporator

sﬁ Qénaﬁ\ b@@l g@}nperature ot 40 go 0(’ ‘\0 \\s @0\\

1@ D\q%"s bye{he residues in 1. 00 ac@@og@rlg@‘water (2/8, v/v) and determine the

\%rei w@ HPLC-MS/MS, o ,\o & AN

°> o Q
Q> & c, o 60
RN \°> 60 6\ ‘0\ . Q ®
O O ANNURX Y q "6 N
P & &\ > SR 5\
A & Q Q" o <
XS O ¥ ,\& Q}\ Q o° \{\e
S & 0 O & &P X
\ Q& F S
¥ & SR, S O
Q/@ \\ QA
AR Q Q 6\ e
QY & < ¥
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2.) Bee-Samples, Rape Flowers, Rape Pollen:

Lxtraction and sample clean-up. , \(\Oi 2
NA
1. Place for e.g. 2.0 g of the sample material in a 150-ml Q&err., Add @8 ml of

methanol/water (3/1,v/v) and allow the sample to soak (@? 30 min. -

. & &
2. Blend the sample using an ultra-turrax blender (Q&m‘é%%ﬁ%alen@ﬁ)a@'
approximately 1 min. 0;&0 @&Q' @ &

O 0
&7 0 C o0
3. Vacuum filter the suspension through 2.5 g}\fc\}” g;&ite f%}]z;é}r @?& using
Schwarzband filter paper supported on a Bil funn o'a 250-ml vacuum
paper supp e Sé\r ighing Q;g

filter flask. N : A
| | \°\\¥Q' Q}\Q/ \\Q/\\ @00 & '\ <
4. Wash the filtered solids with a tota{&)} gﬁ m@q‘{"\\%gﬂganol/water (3/1, \3@&) Press ,©

residual solvent from the solids usimﬁ r
IO > &

0 e . O 1@ N &
5. Transfer the filtrate to a 100- dc@qfeg\%}ékfznder. Determine the tg\ﬁﬁ volugme ¢
of the extracts. Mix the solutg)\g we lg)cﬁn@x%ag%fer the half (e.g. b&ﬁ\ ggamplfi{\\(’ %
. Q = Q D & N
equivalent) to a 250-ml br&Wn\\gqfag@ {ggﬁd@)ottom tlask. N \Q&\ o X8
> v . & ¥ .8
6. Concentrate the aliqg@? Q&EQ&%@%{@Qemainder of 5 t%@@ mt quiin@%ta\‘r y
evaporator with a m(gg@ lg&'}li&@\n%}er\ibﬁre of 50 °C. \@Qx \\{\0{ OQ\ OQQ Q:QQ
2 NG\
7. Add 5to 10 ml(ﬁ'/ac@‘ tcgpthogq&a@}ous solution fromdst 9? g@bbé{i?jl&g&\ﬁ?e total
volume of the \Lgﬁqiég&sé)g@ %@\ﬁ{b@? 20 ml. 0066 *0(\ OQ‘ 6@ 006
\ > & @ SV S A
8. Place th@@:})@ﬁbb@s%ﬁ’ti@% on the top of theoﬁgﬁh 0%30&\%5@316020 (20 ml
volume)&&;\%luﬁq%ﬁtt@@ W@ﬁl a disposable stq’@le@&s\@@ﬁ {g%ec@@ and wait for approx.
AN ; xO % : C L. Q RN
15 mlg%tg&gooﬁ%%é’vg%@ uniform dlstrlbg{ﬁ)e@t; \%@L\géﬁon the column.
Q W X Q7 N\
9. Etu ea{llgb?%gﬂ%@\ofrom the column. i.tk@}élq@%gﬁ?ﬁ\@‘ﬁﬁlz. Collect the eluate 1n
&ﬁ»‘%%@-%bb‘\b{é%l&\ﬁlass round—bottogQ a@\.\\\&\b o Q\\Q,Q’
" X P\ N O X

OQ\\ &@? R;v“ag&a 'the eluate from s‘@‘ﬁ? 97\‘%\ g\ﬁ/\g@ 'S using a vacuum rotary evaporator

@A Q@ag@%g)ﬁ?a@(bath temperature\gfi\élg&%@() Q° @&é\
0" & X . O X NP
0%05 &\QA@Q&@B' Solve the residues é&y’%&x@ﬁ g&’tg&\?@g@é%thyl acetate (85/13, v/v).
D QO NN | NN OSSO _ _
Q/(\Q/ \\@Q’ {\\oj ZQQg—"xppIy the organic &)ﬁg@%gﬁb}%ﬁ? s&ép 11 onto a 0.5 g (3 ml) silica gel (S1OH)
| \(90% 60(’ &\Q’ (\&bﬁumn (e.g. Varia@’?\\oqf’ O 6\\() &0‘\ '
s ¢ O : @' O @ :
@czf\ QQQ}\ of 6‘2’4 13. Allow the sgﬁ&%l@ﬁ\\t&gﬁgz{aﬁ&tgﬁ%ugh the column at a flow rate of 1 ml/min.
N} &7 Q N Q2 \
6& &é,\b\ \Q\OQ’ 14. Rinse th%QSQQ&o]@Br%O? ,gf’ass round-bottom flask with 10 ml of toluene/ethyl
- Q/@Q \(,\Q(\Q’ acetate (734‘3\%609/\/5%3@0&0 the solution onto the column, too.
NY O ' :
4 \{ 15. Ell{&otbé’ residl{é\z (g?ﬁh 5 ml of acetonitrile at a flow rate of 1 ml/min. Collect
\0\\(9 the g&ﬁate In a 26@0?11{Eqbrown glass pear-shaped flask.
: Q7
® JQ@C’ Evapora@\t}@%luate from step 15 to dryness using a vacuum rotary evaporator
and a mazsi\\\g.a&h\}temperature of 40 °C. Dissolve the residues in e.g. 1.00 ml of
acetoni\&r‘ﬂe/@ater (2/8, v/v) and determine the residues with HPLC-MS/MS.
X
NOTE &eﬁ
1. The wgfl’qﬁmes to be used for tflushing the column with toluene/ethyl acetate and for

. (O, oo : .
elutionwith acetonitrile must be newly determined for each batch of SIOH-column!

2. The flow rate should not be too high, since otherwise losses of the residues in may
occur with recovertes below 70 % and the clean-up is less effective.

@@bgf\%aﬁm@%g Discard the ﬁlt\e?éc.l solidS{Q@Q |
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3.) HPLC-MS/MS determination of Imidacloprid, Hydroxy and Olefin Metabolite:

A)Measuring equipment and HPLC conditions: & X3
@‘% *
§ o
[nstrument: Hewlett Packard 1100 600 , {{\\(\
& & ¢
Column: e.g.: Phenomenex, Luna CISCQ) §um, %}&QXQ@Q’% cm
1.D. or Merck Superspher QB:P S\‘élect-l?é’ﬂ \Bugh, 12.5 x
O x@ Y &
C Q
Solvent A: Water + 0.1 ml Acet&rz}%@ﬁ L @Q@KQ’ (,\@ (}o&
NN ¢
Solvent B: ACN + 0.1 ml A 1c&ﬁc& .Q/@O (\5 .&Q}(\ 6@
& F N O
Oventemperature: 40 °C ¥ & ('Q\(\ §> &Q}\ & )
. S & O o NS
.. e’ Y O & O
[nject.volume: S0 uL ¥ O & N ¢ & & 07
L& & Q¥ & & o
- S\ Q > QO & (&
\ O
Split: 15@ %@Wrgm 1000 . S & & E K
& O 50 \Q/ OIS
& & EEQQ & R e O O N
o — oo Q/ o °\ .O X
Time O{ﬁbqi’not> 6\4 &\} 20% B O (,OQ ,@é. (”)“\.O\o
O (\0) 60 0\' QO (O \{ N\
Table | F &N \ F & 9 Q1O
\\\E \ .@°§ @s @é - BQ(&* A\ 600
& Qmé@né\% Q 20%B & & 04
, T .-(\Lj T
N *\@ 2 \% O ¥ %g&w
07,00 O O O (@
o & ié‘g&h 9&% RSN
¢ \\ . - |
| & ) EE 1 © &3 5&\&0&
&> o 2" 16 min Q@ZOC, 0@ @
R N NN
{&\\(\ Q&& ﬂ(\ Q} 19 min OQ \}@O @(‘1. ) \\\' I
| 00 S gf\és’og*ogéi‘s """
0®§o@\e@0 - M&“ -
N\ . ¢
\0% L{“\L QOO \\0) @Q' Stoptlm Q,() N \}ﬂ(\ &\9 n I
PSS 5\3 T T
IO QIR RN
6,0 & o ONRCANESNE
N o O OQ ' O &
oo}é\ X \@R@E@%tlon Times: Q&\ \(\Q,&\O@\Q O Olefin-Imidacloprid approx. 4.5 min
) ¢ O
\ Q}C)Q& \(,\{(\ Hydx;@xg@fomi@ @@é&pr approx. 5.5 min
O 0 .
@ ¢ {4@1 Q@%loprldb\ & approx. 8.5 min
© & < &
B O & R
Q ¥ W ¥
N\ Q\‘\Q &
N @’3\0
ﬁ\
S
&
o
&
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Mass Spectroscopy

The experiments were performed on a triple-quadrupole mass spectrometer fitted with an

electrospray interface operated in the positive ion mode under MRM cor&htlons

J
The mass spectrometer was tuned by infusing a standard solution of @\38 mg/] 0«\6

Imidacloprid, Hydroxy-Metabolite and Olefin-Metabolite (dlssolvgﬁ n acetoa@rlle/water

(2/8, v/v) + 0.1 ml acetic acid per litre) at a flow rate of 5-10 pl/@mQ (Qé\

Mass axis calibration was done by infusing a polypropylenc&gly \? 300(}2%01@1011 Unit
mass resolution was established and maintained 1n each m@zs gé‘ 01v1gg§qs§%irupole by
maintaining a full widht at half-maximum of between Q(,‘% er tuning and

calibration, optimal collision-activated dlSSOClatIOH l% condlé%n@(for fragmentatlo
of Imidacloprid, Hydroxy-Metabolite and Olefin-Me }Z/{e %m%@etermlned These qf‘
experiments were performed with nitrogen as c@ﬁs@qn ga \\Qéﬁhoﬁ collision offset 0{&@0
eV for Imidacloprid, &' %& \<\°> > &Q/\\ @0\

-23 eV for Hydroxy-Metabolite and -13 ¢V f(i\b(b},&&m&\/lqt&\%ohte at an appr%@m%@e o

collision gas thickness of 1.56 x 107 a&eﬁq @%Oé’ 0&\
Nebulization gas 1s set at 1.48 l/mlrb@t@l {gzi‘s S@\f at 0.95 I/min and\tﬁql\i@ %as é\ekca?

6 1/min. \\ o O 0> 5
é\&&\(\ & 6@ OQ &6 ‘\0) S o 00(\@\\@

E}Q’ @ 00 & As\ (/OQA < ’00 \&'
\O\ A\O

QO

Detector: c.g. Tr@e @bl L&/MS/MS Mass S@’\:tr@ns 3 -
X\

PeI;?RS}n Eﬁ%&‘i‘ oﬁ’ex\\fnstruments @ Q}\\ 6&0 QJ&QJG
N\ \
g@%@g lg&@ Macintosh® Sys@n&&&% &0& @ ‘&0

O &2’ 800 & Q,O? & @Q

Q,Q 6@ ’& Q:\Q 6@ \\Q/ 0\ 0.(\* &Q:Q
Interface: ,&0) {\QQ @\ i@ ay, Turbolon Spf%@?\ CJ\‘(\ qu} t} ‘Q‘,\O

&&Q/G S) \\\ 0\\‘%Q’
6\ é\ em‘lal +4900 V R\ %\}(\5\\\\& %Q\Q 0\\

0 \ ] 3 «
@A ™ \Q l@llperature 300 COQ &‘o @ &0 g\é\

S \Q AO 6\0’ ®@°Nebullzer gas: Nl&%&@h g\@ (§\9 9@% purity), 1.48 1/min

O O
(» )
60 3\ ‘0\ 5 Q\Q\‘}}

N\

85? MRM ( Sztt %%é\glégbn &iomtormg Mode)
& O &

O O

.Qo)\ 66 é\ .(((\ N ‘&Q’Q $

Polarity: og@"tl \\(& &\0 O

; &
’&\ SIS
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Mass spectrometer operating parameters

| _ _ O
Compound | Precurso Product \‘QO Dwel ,l;° Colls

r lon lon "’ l\(\°> s1on
Ql l QO%@Q pO 7&‘1&}5 Ener |
| Mass ,lléﬁass@éQ O@é%lgé’e gy
__ ] (amu)_l ) ,oe\\%a\ o 0°C) (eV) |
_ _ OO )Y RN 5
Imidacloprid (CI 37)# 258.0 | &Y (2109 3 & 500 20 &
— T R A @1 &
Imidacloprid (Cl 35) 256.0 4 & 2089.4° 500 j\e@o\zo |6
o —— e ——— armrees e r— m——— \\ A | & = n v o\
Hydroxy-Metabolite (C1 37)# 2740 1 908 250 | & 23 |9
_ — S - ° :
Hydroxy-Metabolite (CI 35) 27 &(Q. W 190.8 25000 o 23¢ (\q}’
. i _. — 4 Q -,‘ & — Q R —0 )
Olefin-Metabolite (C1 37)# O 286,07 | ¢ 237.8 2504 130
N NS N RN
Olefin-Metabolite (C1 35) O agaet Y 2358 | 0250 | O 13
L IR T . 7O T
#=""C] isotope of all substances@%q@&da&cge@t\@*qﬁse as qualifiers 60(0 ) > ©
&R QO &
oY (\6@ & & \Qz\} C\\ QOQ\\ Q}’»"\ 0&\0 \6&
& L@ F P
KOO SRR
S o @& & SCININ
O ) o Y xQ
Q7 XY Q. Q N\ &(’ N\
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4.) Flow Diagram Method for the Determination of Residues of Imidacloprid and
Metabolites in/on Nectar and Honey Samples

Flow Diagram Method for the Determing

Residues of Imidacloprid, Hydroxy- and Qk%\%n-
Metabolite in/on Nectar and Hone\y@SQﬁlples
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6@
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5.) Flow Diagram Method for the Determination of Residues of Imidacloprid and
Metabolites in/on Rape Pollen, Rape Flower and Bee Samples:

Flow Diagram Method for the Determination @?R&

Rape Pollen, Rape Flower and BeQ\@a@fples
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6.) Results of Bee Samples, Nectar Samples of Bees, Rape Flower and Rape Pollen Samples.

A) Bee Samples: )

Q
S
& L
-- —— ‘ ———
Sample name | Sample Sample | Residugs o (‘.\\(\
| description | weight OQQ’ XY & o
| — S o -
l__Hydroxy-NTN Olf@‘m«b‘lTN | <O [gﬁdacloprid
[mg/kg] | o ?kg] S Imgkgl |
. I ) B
Aé Q\O %OQ Q,& Q'
Samples taken before exposure N @ L o N\
NP N S\
Bees from B | 196g | @Q’ s& ' 006\&5}(\) 01 <((}Q8\l,
hive 1 * Siidfrankreich | W Sla® &Y O &
| Motk |
Bees from C 21.2
hive 2 ** _S}idfrgnkrgich

Samples taken during exposure
— - -~
Bees Poncho | A (8.
Sii(_:lfrar_}__krei%lgo & S

" PR ) N
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S 0.2 oS . . R
** This hive was used@ S@ﬁ}l}%& g\‘ﬁfg@m treated wﬂhadgﬁegeﬁt\ und. The results of
this study are no&&%%&tg&&%gﬁ 05@ 800 Q,C& &0)\\ \\Qo \QQ'Q
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B) Nectar Samples:

Sample I\fame * Sample Samplel Residues o
| description | weight & &
P g QO Q
; Hydroxy- Oleﬁn-N: &&_{Q‘] Imi@&:loprid
NTN mg/kd] | fmg/ke]
[mg/kg] 0&0 @(\5\ & ¥
- L LI ¢ &
O \¥
ST ¥
S &
Nectar harvested from the honeybulb of bees which were é@\lﬁgd be%&e @}zposure B Q,@
T — — T ~— ” O
Bees from hive l B 1.769 ¢ < O.‘\ v \\Q,°° &éQO@&’ < 0.0{&0 .{@(’
| * Stidfrankreich PR IRUNOIN & N
N & O R & X O
— ——
Bees from hive C 1728 g| o 0.0 o @&@ < 0.01
) * Stidfrankreich ST AN I
1* sample N \(DQ > QQ’Q Qz& Q
| e
Bees from hive C 1@? ,@}\1‘ 6“0) 6&( Qz:ﬁl <0.0ko|
D+ Stidfrankreich | & & L& g
&Zx Q) g\
2nd sample N II &ﬁ ]\ o?l O @ S &
| RSSO N SISO
O PR
ForiSy bl or bebs which &%ﬁé_§'\§ ;
Nectar harvested from gsgz, ‘oﬁyql?ﬁlqub g g@ s which were cog@c {.\ sure
| " - PN ‘, -
h CAS O 3% (00 1C
ﬁON:;]:;arN o \ﬁ?f A 16 < 0.06106 && @0}\ <Q.@1Q& <0.01
n \o%u 08@'1 llgé \6@ \'Q, ) 0\ 0(\* &Q,\Q
O 40’ o . OQ CJ\(\ Q/ ) O
) I IPNIEING | F X o L - )
e_‘(\q’ é:&@ %{&6 2 6%{00 QQ\\\ é\}\ “é}\ %&00) (ﬁ’&
Nectar 1;%1‘96&(6}.(1@?1‘6@ ysfrom the plants viad@%c@'ﬂ’- il&a\\'le\s*\
Q : —r _— —
Nec&ae% \QQ Oo‘& @@:E@r ca. ] ml {ca.l . 1\5[ < (.01 < 0.01
0@5?649&8 N 3 t}E endorfgefal s\&ﬁ\. ¥
Logfrol  © | 16.06.98 o
| 2 __ Q .
Q/(’\&\ Nectar @ & | Nektar ca. 1 m&bﬁgﬁ’ g@‘ <0.01 <0.01
&7 R 06/ 18@9%&2’ EppendorfgefaB [& & 3
N\ N \
6& Co \r\gqb@ 18.06§§ 2 (S‘@,;\o‘\ R |
SN [ M FORVRR S oo |
@Negctar Nekta& a. P ml s, il <0.01 < 0.01 l < 0.01
2 06/16/98 Epp@ﬁdm‘zfgeﬁiﬁp &’ l
¢ M &
«& | Poncho t}@6.,06.98 O L&

QSQ | ] B "'\GQ—_QJQ 1 ' ' - o -
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Poncho @%6@8 | |

* This hive was@@,(zéd to sample in the Poncho treated tield
** This hive w@ used to sample in a field treated with a different compound. The results of

this study ite not reported here.
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C) Rape Flower Samples:

Sample l—éample Sample Residue\i\(&’ 2
_ .. . R
Name description welght | & _6?00 |
{d@ldacloprid
i %@q%gg/kg]
o/kg] b7 \QQ}\
Rape Flower |Blitenin2  |ca.20 g o 0.08 & <0.01 &
Control Probengefilien = O&'
| ca. 20 g & .,&9(’
16.06.98 | & &
1, . N - <0 Q@o‘ &
Rape Flower |Bliiten in 2 ca. 20 g . . . &
. EANS K
' Poncho Probengetilien X & 0{0 XS o$
ca. 20 Y : 0&6\. 6(? \\,{\\C) A9
16.06.98 & & & O
— o) ——Q'e_g& RS
Q ¢ | <& 0}(0 6\\ &\0)
2P\
§ . N Qo N
O)Q’(Q NS ™ @ Q,\}O C’)&\ ) \6&
D) Rape Pollen Samples(:}& 0&o \\(\g) §O | \&@ 600 0& Q‘O& Q\Q{& té\o
F IFFS L Mé& A
O L Qg ¥ L S O XY __I
Sample Sample ,'© N \@%p{\e D \Q& &éﬁes ues
Name descgﬁ‘{ %@0 006@ .{@V%&gkt \Qg‘v Ry 0)&0 (/o@ Q&O
N a}qf Q/Q& Q;\9 {00 - . Q@ g& ?\\ nd ) . d__
&5)0 @Q &g qf@ Hyd%Q S “ &w- Imidaclopri
\ < 0.01 .
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Sample Name

| Sample

description

Water out of
Plastic Bottle

l

Sﬁcifranl-{reich

i

GLP Study No.: E 370 1358 - 7

Results of Water Control Samples

l g

!
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—
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l g

Water FRA
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Sample
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Appendix II: Copy of the GLP Certificate
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Appendix 1 (continued):
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Appendix III: Quality Assurance Statement

Referat GLP

Quality Assurance Statement






