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1 INTRODUCTION

Rape flowers, pollen, nectar and honey samples obtained from a German trial station
were analysed for residues of Imidacloprid and its olefin- and H@[}’oxy me’r@,bolltes

The results are summarized in the table below. Extraction, s@mple clegh-up and

determination of Imidacloprid, Hydroxy- and Olefin-metabolit Qeé?_cﬁy HPLC-MS/MS were
performed according to method 00537/E001 (MR- 568/99) he |Imlt§§? quantitation

was 0.005 mg/kg for Imidacloprid and the Hydroxy-metabot Qc'énd 0:01 sg/kg for the
Olefin-metabolite. The limit of detection was 0.0015 n&?k@qfor | a@foprld and the

Hydroxy-metabolite and 0.003 mg/kg for the Olefin- 1 a@@ﬁlte ¥ & @ &
N\ N
Q \ \\ e ¥
Q/@ & N ”O ; @6‘(" S
@ x5
2 TIME SCHEDULE N NI " 3 & N
’é' & of N & N O
Q & & &
The experimental work was performed Q&rl@f tlaéf foﬂox@fhg time period: & 606 &
% &6\ ¢ \g -&‘90
o \Q/ @° O & O
Signature of analytical study prot%@bl Q@bQ@ Q 13 > & & & &{&
Start of analytical phase: \g\ O Q QgﬁS 01 60{0. &(\iv &o} Q (S
End of analytical phase: @00 Q}’\‘\ é‘@ N Qﬁ% -08-09 s\@@ \\&\ & .O&\QY&’&
< O O @\} N\ OQ é‘ 7 WO
0‘0) SO .\@0. o Q' aY & é(\o A\O\
& S F&ER
3 SAMPLELIST & & & & & a7 0
& & O N
R 4 .@@Q & 60{\ O O &
SR AN P D
3.1  Untreated'Plot Sample NP IR
& & O & N0 S
. AL N Q
The foIIowﬁcff@ egx‘z}uggﬁe collected from egla‘orxéycé}r@é of the untreated plot:
| \(\@ AN e;b N «\\\\ X
Sampl\{e‘)_Q lglﬁ @0\\ é&‘lg\;te of Samphng
g\g‘ﬁ frgz 4 (C nx{‘?’l 43 .‘ v 2000-05-02 )
O from't omb) | $4). O 2000-05-02
q)b ectar @W&P‘le Comb) 3‘3 (@bqﬁ @: E9 2000-05-02
Q/ ~ .
| Q&_Q}O Nectat(frgm the Comb) | & \g,ch&mg§2b\ 2000-05-02
$1_ Pofién (ffom the Comb) | ©° 19 (Eolgily 134 2000-05-08
sPollen (from the Comb \\ <20 ‘on W 86) 2000-05-08
i Réllen (from the Comb)" @\" \"fonl 72) 2000-05-08
£ L Y i,
& SNectar (from the C: b)0” 22 Eolony 114) 2000-05-08
" |\ Nectar (from th%§omﬁ | Q‘ (Colony 86) | 2000-05-08
’ Nectar (fromgw&cfamb gQ 24 (Colony72) | 2000-05-08
Pollen (fromi'the Comb WY 28 (Colony 114) | 2000-05-15
Polien (from the Co OT 30 (Colony 86) 2000-05-15
Pollen (from the Ccﬁntlgx\ | 32 (Colony 72) 2000-05-15
Nectar (from thgx’%omb) * 29 (Colony 114) 2000-05-15
_Nectar (fro the Comb) | 31 (Colony 86) | 2000-05-15
Nectar (_EJ@QI the Comb) | 33 (Colony 72) | 2000-05-15
Honey (from the Comb) 34 (Colony 15,90,76) 2000-05-22




“_;\0) &tre t ng’ - 5
o S, Q S Necta o;jn\gt wers 2000-05-04
O N é\q’ _3"& e
O PR fo% fhe 2000-05-05
& P NI F’ollenQ @%@%e Comb) 2000-05-05
&R ¥ ’
Xe oib\ & Pol-®n - @ 86 (IEQm the Comb) 2000-05-05
{&6 f&& EFQ\P S@&Mrom the Comb) 2000-05-05
\g (@C(\ P&?en Sgﬁ'g\e% (from the Comb) 2000-05-02
& o ’\‘Bonenbgs\rvgmn 72 (from the Comb) 2000-05-02
W 0
O Treated %t} | i
R /\\\\ @&tar (from the Flowers) 2000-05-04
] @%}&9 Swarm 69 (from the Comb) 2000-09-05
O Pollen, Swarm 126 (from the Comb) 2000-05-05
GQS Pollen, Swarm 108 (from the Comb) 2000-05-05
SO\r Pollen, Swarm 69 (from the Comb) | 2000-05-02
(& | Pollen, Swarm 108 (fromthe Comb) |  2000-05-02
Pollen, Swarm 126 (from the Comb) 2000-05-02
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3.2 Treated Plot Samples (Poncho 80 & 420 FS)

The following samples were collected from the honeycombs of the\@@ated plcgé

Report No.: MR-147/01

&

Nectar (from the Comb) §® e&@h{g{éné}\e )
Nectar (from the Comb 1@/ 108)
W .

Honey (from the Comb z@—m 19,124,35) | N 0
SN q,ﬁ\& (\0’ <z§\ —ﬁ_@@gg_\
&\0 \}Cj ¢ Q/ '
3.3 Samples g t;% ¥ @mbs and Flower
PlOt Q GQ} \, Q\O ij
&5? @Q N \Q’ > b‘z} O K
The follo @argnb v@re collected froqﬁh@"t@ﬁe 8@%
the untr@&t%&\ a@’ﬁd gé%w\% plot: 06 5\0 \\% 6\0\\

Date of Sampling

. '@ (\ 0’ (/O \,(7
9. . O'| x t§ % a
@Pe\@bn@n.t& Q Sample Mate n Q?i in

Page 7 of 17

s and from the flowers of

Sample Material Sample Origin Date amplmg 00)40
| Nectar (from the Comb) | 6 (Colony 126) 0:05-02 (0
Nectar (from the Comb) 8 (Colony 69) e 0-05- 62 Q}\
Nectar (from the Comb) 10 (Colony 108) A s&o‘ 000- gﬁ ogo
Pollen (from the Comb) 19 (Colony 126) 20000 &
Pollen (from the Comb) 20 (Colony 69) Qq} | 0 2@%0 05-08 {\@' (}00&
Pollen (from the Comb) 21 (Colony 108)@@ RN é\ o%g@! 05-08 & O
Nectar (from the Comb) | 22 (Colony 12€ YR \9 @800 05-08 | 0\5\@ &0&
Nectar (from the Comb) | 23 (__glonésﬁgbé SF & 2000-05-08 S &
Nectar (from the Comb) 24 (Ct;gﬁy & @ 200005-08 ° k¢ €
Pollen (from the Comb) : 6% " 2000-05-15 @ Q &\‘9 &
Pollen (from the Comb) | ] 2000-05:18 | & ,@S\
Pollen (from the Comb) | ( u &Q’ 2000- @ ‘go\ @Q—G&Q/ \C\)S
Nectar (from the Comb) \f} 9{(Colc q2 3) 200?) N & ‘2}
> N
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3.4

Pooled Samples (Untreated)
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The following samples from the honeycombs of the untreated plot \(«%re pooleéi before

the analytical determination: o &
Sample Material Sample Origin Date of Samplmg@& Sample'Number
N e @
¢
- R
0" &
Nectar 5 (Colony 114) 2000-05 {gé)@ & 6@7
(from the Comb) 7 (Colony 86) 2000-05502" &
S [
9 (Colony 72) 2000:05:03 &
Polien 19 (Colony 114) g@%%;o O 8 &
(from the Comb) 20 (Colony 86) | 08" o2 & ©
\%M@
21 (Colony 72) Q,/‘L& < OQ—%%’*\@% é<>Q | &'}\\Q’ &0‘
Nectar 22 (Colony 114) ¥ @é %&&)@@5-@ 9.2 @Q’ )
(from the Comb) 23 (Colony 86) Q/Q/(\ 0 Q/*ZOQ‘@_%@R)B O " &
Ny e & L SER
24 (Colony 72) & .¢¢| & .2000805-08 PO T
Pollen 28 (Colony 1 2@0-05-15 .Q‘\O '\@ﬁ \& 0
Y Q, g\\ \\S\ O o
(from the Comb) 30 (Colony86)> ¥ | & ©2000-05-15 FONOPRCIN
| s2(Colny22) . 0] 0 20000515 P O RSN
Nectar 29 (Golopy'114) & (°°  2000- 05-15_ R
o & O
(from the Comb) 319Colony86) & 2000-05-1 ¢ Q.
e S NS
33 (Lol Y| 2000-05
Honey 34 (Colofty 15,9076) 2000-
(from the Comb) ?@6 Ec’,@ 2 & .gq’ 60{\
> o A )
$O& @Q}\ O{\é \6{@ O&ZP 6\0&) C&
. N Q
3.5 Poole%@a@pl\e% Q(ﬁ%@@ho 80 & 420 FS&@‘Z’ > (O S
’&0) 40 (10 Q} Q/ ‘\0 (,) {\6@ 0’0 Q}QSJ\
The follo*&i % om the honeycg@ﬁb@ ﬁg&i}f@}ed plot were pooled before
the ana¢yt¢¢%l det tlon
pl§%ll ter Sample Ori \0) gi Q&teéfSamplmg Sample Number
Qz
R\ \ X ¢
S @;‘ﬁtﬁz&é @S §£ 6 (Colon ¢§6 GO@ 50000502 1
(from the Gomb) sgcm@%y@ N 90 & 2000-05-02
O & | 10 (Colony’108) . ¢ 2000-05-02
® fr‘ - ﬁqz\ O Q}
WP 19¥Calony:126)° 2000-05-08 2
g«@mo Comb) \\on _g ,v 2000-05-08
%@ 2000-05-08
\» Nectar qﬁ(j 1022 318?%@26) 2000-05-08 3
«@ (ffom the Comb) & & 23 Colarly 69) 2000-05-08
& 4£(Colony 108) 2000-05-08 )
Pollen® | .\'28¢Colony 126) 2000-05-15 4
(from the Comb) Q 9\%0 (Colony 69) 2000-05-15
0" & 32 (Colony 108) 2000-05-15 __
Nectar | 29 (Colony 126) 2000-05-15 5
(from the CO’;&? 31 (Colony 69) 2000-05-15
| Cgo" 33 (Colony 108) 2000-05-15
Honey 34 (Colony 19,124,35) 2000-05-22 6
(from the Comb)




N\ . Sample Number
oS 6\ - 5 Q .
—\é e
O .
O R Flowers O (F281 7 U 2000-05-11 2
\ 1 1@ i : : oY | )
2 T O
“  Flowers A oV F2235 o 2000-05-11 3
X3 5
N Flowers . o" ,fz 6g 2000-05-11 4
\ 5 9—@5 : _ —
¢ QS (S
\ Nk
& &
N
oS
\
&
5
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Pooled Samples (Untreated and Treated Samples)

17

The following samples from the untreated and treated plot were\&?ooled before the

analytical determination: @ @Q
O
< -
Treatement Sample Material Q ate of {Q Sample
< O Qﬁhplmg}x “Number
Untreated | | _ :Q |;§° H&O nll
Nectar (from the Flowers) E:(\f\ Q 2000-05:04 17
Nectar (from the Flowers) \\Q} @&O 2\(0%%5?5 -05 QQ’
Q- Q
Pollen, Swarm 72 (from the CQ_@{EQ AN 0&50 05-05 13 @
7) R) .\d} .\&Qx 0\
Pollen, Swarm 86 (from the @@ WS e‘@000--05-05 Qo &
Pollen, Swarm 114 (from e G mbf 0 ¥ 2000-05-05 o*\ & &
% , & (@ Qfa O(J \
Pollen, Swarm 86 (fromx h Ormb), ¢ GQ} 2000-05-02 0@ b 0$
Pollen, Swarm 72 (@s)n\g}l’]e:G gﬁ fé{\ 2000-05- (7)\%@{(1} x ;\’{é’
e NN
Treated & é\@ Q :
i 6@
Nectar (gﬁmg%ﬁe@o\%érsqg} 200 é%
arm 69 (ffomithe Co 0-0¢
Pollen, Swarn fromithe Comb) 2%@ %’3& &
Pollen, W arm 126 ﬁ‘é?r[é\ﬂne Comb) ,@Q%C@- O@O%&& A.\Q\Q
Pollery, Sw .)l 3 frm the Comb) > 5@0@5&@56@
F&Sﬂeé(r, @rnﬁ%gﬁom the Comb) @2@0-&.—- 16

Lbén St Fh 8 (from the Comb
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4 RESULTS
& ¥
4.1 Results from the Pooled Nectar, Pollen, and Honey Samples’ from the Untreated
\ A\
and Treated Study Plot \000 O
OQ@(\ & &
Sample Number of Hydroxy- & Olefin- 57 & midacloprid
. : g [X
Material Pooled Imldacloprld. 4 &{éldaclo@%\o [mg/kd]
Samples [mg/kg]l <[.¢” [mglkagl e
O I N &
v O T X Q
o56 & . &
Untreated Nectar 7 . oavng. n.d. &"’ ©
- (from the Comb) W & ¥ éeq’ 1
- + § .\& 0&
Pollen 8 n.d. ad. N
(from the Comb) ¢ S@Q’ <
| OIS
Nectar 9 n.d. & fnd e
(from the Comb) F a9 N xS
R \&é ;\%‘? ‘§§
Pollen 10 n.d. s\\(\ & nQ@. ,&c,o
| (from the Comb) | @O 0} . N
X 0 \(\’é’ ,Q (\
Nectar 0&‘1. QQE {\0) NI
(from the Comb) | & ¢ C Q0L (@
Ho;ley &@Qg\ 3 &n(' & M A'\O n.d
i . . . & \ .
(from the Comb)® & & & ) | » Q X 6
\{ ‘ v V / & 0 \J
Treated Nectarqjo(’ Q/Q& Q/{LO’ ™ n.d. O(\@;Q’ \\5n.g,,\° .{&6 <LOQ
(from theéC\% by [ ¢ .o & | %t} Q ' &N
T T LS & TR &L
Petle” ].0" % n.go’ O O n.4. n.d.
N 0o M)
(from‘thexComb) {8 0 ORI IREA
e B ] SO
S aSotaS o [ NS O
& cl@‘?\o'\@ Q 3 Ongd O O & n.d <LOQ
|!ﬁ§ Qe Q & O &
Qxfég&‘\ CQ}TI 0 _ L * O\ - .@0)
Q O OO
400 \ \\go n O 4 3" @;‘h W @0\\ n.d n.d.
O @ o S \f‘) \;0 X_
& & gg};mépe Comb) LT, E QR
F NI T O SHBIRTORT |
NI S (O XN, % b\]
X P tar 5,7 . & 4. n.d. n.d.
Q> N éﬁo}gq\\t, e Comb) | SO RO
Q}\ \\@ ' 6\ \(5% ) 'Oet N,
AR o & Hone QA6 O & hd. n.d. n.d.
,(_)0> 60 Q y SRR N 3
&\ s C rom the Comb) | OQQ/ <\\0 T éO
0@@ X Limébé)f qMantitation: 0.005 m g{:&r &l{q@dgﬁog@ and Hydroxy-metabolite, 0.01 mg/kg for the Olefin-
C mgtabglite S & & oL
.&60 @)?395 and < 0.010 = R@‘dl@e %gi‘\g@ limit of quantitation (< LOQ)
O 4‘2}6{%‘@“ of detection: 0.0({1{5 g@ Kg %@iga% oprid and Hydroxy-metabolite, 0.003 mg/kg for the Olefin-
L, .tnetabolite, NI )
0’&\@ &n.d.: Residues bel%\@th&\qimit of(d%t ion
o 3 & &
\) XS ' Q
! N P &
\ \\0\}
& &
O
o>
D)
Q/Ox
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Results from Single Analysis of Nectar Samples from the Treated Study Plot

In two of the analysed pooled samples from the treatment plot, resSidues bejow the
LOQ were detected. To confirm the residue analytical resultsé\@he smgl%«\ amples

‘were analysed again.

Treated

metabolite

< (0.005and <0.010 =
Limit of detection: 0.0

metabolite,

n.d.: Residues belg&r

4.3 Res@ﬂs@gﬁ%e%w and Pollen Sarrw%g

<z,° &+

0> ‘0 o
b@‘}o

QQ/

2 @
o . .
Sample Material | Number of Hydroxy- fin- {Q(leldaclopnd
Pooled Imidacloprid gfopnd @ [ma/kg]
Samples [mg/kg] &0 k@%lkg]
\ /
Nectar 1/6 nd. > 0\{@/ n.d.&z} \\@ n.d.
(from the Comb) | L hod o & _
\\ Q X
| (from the Comb) | N <@ 4& 2 &
» QO
Nectar - O @n\b
| (from the Comb) | '
Nectar
_(from the Comb) |
Nectar
(from the Comb) |
Nectar
(from the Comb) & ¢

L|m|t of quantitation: 0.005 r(@ﬁ(go@:)r @ld%ﬁogﬁd and Hydroxy met

T@"“%ﬁ

tQ@Qﬁqﬁ\ 0 @et@qflon

ﬁle@mmt of quantitation (< (Pn
%o@%uql@cloprld and Hydroxg;

%fxthe(@lntg%ated and Treated Study

C >
\{@ o L \\S\ @ 45\
e .
60 & We Material | Number %f; kt d(&(yé‘ Olefin- Imidacloprid
o &\Q O (&o Pooled" &ﬁ’llcg I |d Imidacloprid [mg/kg]
Q.,\O’ & N [mg/kg]
of’ d‘.?é\ ntrolé\ Nectar n.d. n.d.
{\g\" $ & rom the Flowers
@Q* R O 3 Pollen n.d. n.d.
00} é,\b\ \Qq}\ (from the Comk)})‘ |
o{&b Q \(\Q\P Pollen ¢ n.d. < LOQ*
QO @F X Jfrom the {\Q‘bn@(f PN\
2 [Treated & & n.d. n.d.
\\(9 (fron%etﬁe Flowers)éq)i&&
Q\\\O &~ Pollen \00%\@ 15 n.d. n.d. n.d.
| ’@%m the chﬁ?o
Poll 16 n.d. n.d. n.d.
osth

(from t[%?
*: There was not erﬁ: gh sample material to

repeat the analysis

Limit of quantlt%@n 0.005 mg/kg for Imidacloprid and Hydroxy-metabolite, 0.01 mg/kg for the Olefin-

metabolite

< 0.005 and(s\Q 0.010 = Residues below the limit of quantitation (< LOQ)
Limit of detection: 0.0015 mg/kg for Imidacloprid and Hydroxy-metabolite, 0.003 mg/kg for the Olefin-

metabolite,

n.d.: Residues below the limit of detection
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4.4 Results from Flower Samples:

Hydroxy- Olefin-Imidacloprid l
Imidacloprid

[mg/kg]
[mg/kd]

Sample Number

| o O
™~
1 d n.d ¢ o0 n@{é\
| i \.Q' @ .

n.d

n.d

A~ W N

Nl
| &—\é\

Q
n.d n.c\ o

¥

Limit of quantitation: 0.005 mg/kg for Imidacloprid ancl&é}}/c{(&xy \Qégt\égo
metabolite > Y o
< 0.005 and < 0.010 = Residues below the limit of gilz

Limit of detection: 0.0015 mg/kg for |midac|oprige%n

metabolite,
n.d.: Residues below the limit of detection R\

S

\('oo
@glpeﬁ n-

h\
N

" O Y
fon (sL0Q) &
ydfoxysmetabolite, 0.003 mg/kg@gr,éﬁe
& 6@ &

gte, 0.01 mg/kg for t

Olefi N\
.&@, o
N



Q
) . - - O° N
C)@ R Q%%grléﬁnldacloprld (N&N{ﬁﬁw
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5. EXPERIMENTAL

5.1 Reference Substances \&\0"
&
Imidacloprid & .\(@
RS &
Structural formula: &8 g
0)’& & O’ &
(\NH O SOMPS
RN C
W O ¥ &
Cl o NS oV
\N/ NIOINATOIRS
N ’@\ \{& Y ’\Q} ™
> &.O RS
NN & \&Q}\
Empirical formula: CgHmCINstQ& 050 C&‘ @\6(\ @0 3
Molecular weight: 255.7 g/mole (b\"% \0@5 g\b W & W0
Certificate of analysis: ~ M06693, 2000-03-1 (SRS &
Certified assay: 99.8 %0 & & « & S & &
Expiry date: ovg;nﬁ& 20016" ¢ PO
| | ¢ @ S*OQ & Q\\&\ O
Hydroxy-Imidacloprid (W& Oﬁ%&‘)\ AOQ\Q@ ,\o‘\\ 6(’0 & (\& O
Structural formula: &@ §° &03’ 0)@0‘ ) ®<>° S 6&0?&6? 6&\
¥ & (Y .e \\Q HO NH) Q& O @Q’ O
NN IN & O &
. &2} O N N b(:{ N (,O

0“\(\@@(\’Q
Empirical formula
M%égl{@\rc ight: &
Certificate of rga“f’ysis:

ied assay:

& B X
. \50><\g>ﬁ<plry date:

& Q
& ©

&

Empirical forng}\@ﬂa:
Molecular weight:
Certificatecof analysis:
Certified assay:
Expiry date:

Mash 2005
\
X o§

NI
o0 O

5\&

CgHaC|N502
253.6 g/mole
M11453, 2000-07-28

98.6 %
July 2002
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5.2 Residue Analytical Methodology

5.2.1 Extraction and Sample Clean-up Y 0
0& 0*\6

1. Place for e.g. 2.0 g of the sample material in a 150-mL beal@r of

Add 30 mL of methanol/water (3/1,v/v) and allow the samqg@ soalégfbr 30 min.

O ‘(\ & 5@
\,

2. Blend the sample using an ultra-turrax blender (or egm\{é‘fent) f@? Qpproxmately 1

min. Q&\‘\ & 6@

\\

3. Vacuum filter the suspension through 2.5 g qu é&% filt noakd‘using Schwaer&ﬂd

filter paper supported on a Blichner funnel |th 3 rgk?v@%uum filter flask. Q/@
\ 40 \\

4. Wash the filtered solids with a total of@ﬁ) ‘L@? @%@nol/water 3/1, vﬂv Press@

residual solvent from the solids usmg @%rdzamﬁ\”% . Discard the fnlt@e@ O|Id%

5. Transfer the filtrate to a 100-mL g? uat@?i mﬁer Determine th&o Ivol eo
the extracts. Mix the solut|0r¢°>w @ng{o r@ﬁsfer the half (&\@\g.o‘\y‘l Q& %cgs%)&?ple

equivalent) to a 250-mL brow@ g@%a d\-@%ttomed flask. 60 O Q& L
N &‘ SENIC

6‘ 0 "5 ?

\Q

Q
6. Concentrate the allquotofo@?ﬁ é& ébu\é? remainder of Sd\‘c\) 6?) &L&ng@ a rotary
evaporator with a max&b%@l‘? t@%@éraﬁre of 50 °C. 60 0{\ Q&o O WV

R
Sy O SIS
(\5\\@(\\ Q\Q’ & (\ ‘Q Q§ 6& \&.@
\, Q ’(\ Q/ 0(\ &OQ .&ﬁ Q}Q \Q{&
5.2.2 ChemEqu;@\%gﬂlg@ﬁ Glean up L \Q £ &

1. Add 5 to 1@ 6@\1\@95\%0 ﬂ’?e aqueous SOIL\% ‘ﬁ‘om 5@@1\q§tep 6 to bring the total

volume Qﬁ’{Qe 60@?\?@‘& 10 approx. 20 mLAQ 0(9@&\5% o Q}Q‘,\o
& <
\

2. Plaq@ Q;r% aﬁ@é\ug solution on the top ijv‘?h@\‘b@gnﬁlut(@ CE 1020 (20 mL volume)

olu f@fe V\(ﬂ% a dlsposablewg @te@xr needle and wait for approx.
Q%Jsﬁ w}egi%chleve an unlfo;jn d{@%ﬁﬁﬂ gfthe liquid on the column.

\\%Iute 0%vfésldue:s; from th%\eol)m}]&%v{i?l t@b mL of CH,Cl,. Collect the eluate in a
25(%&?%0 rown glass rou&d \\ @ﬁﬂe@ﬁqék
g}EvgBorate the eluate@ﬁ‘om %ép @%qbﬂryness using a vacuum rotary evaporator and

¢ asmax. bath tempe\sﬁt@%@ﬁ@
&“

\C’ 0 \.s\
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5.2.3 Silica Gel Column Clean-up

1. Dissolve the residues from 5.2.2 step 4 in 2 mL of toluene/ethqﬂ acetatebq(85/15

VIV). 0 0@ Q<>°
2. Apply the organic solution from step 1 onto a 0.5 g (3 mL Q/é‘?llea gel &&%H ) column
O
(e.g. Varian). &O &g{\ ij gb
3. Allow the solution to pass through the column at a Cﬁé\w@éte o(& rm\f’/mln
N b@
4. Rinse the 250-mL brown glass round- bottomed@l ék wnth ‘&8 L of Q

toluene/ethyl acetate (70/30, v/v) and apply{f\f& @@ n\@nt&the column, too(oq’

‘0 40 0\ &

5. Elute the residues with 5 mL of acetongﬁle@% (319 rate of 1 mL/min. @&Iect theé\
eluate in a 25-mL brown glass pear-s k\o &\0(\ @@" 60 §
O
N
6. Evaporate the eluate from step 55‘0 n@é’s U%I@ a vacuum rotar&\e\geéporatgq? agé]
a max. bath temperature of 6 0@ 35‘6\(@ the residues mb\e g)"& 00 mb’ of
I\Q\S

acetonitrile/water (2/8, v/v) a@d@ot‘e(mlgtét{& residues with I-g Q&IVI O
(0 Q} ’6@ 6{& O \o ,@
¢ & @Q @‘} RN
(O 0) 0 > @ 19
\o RS O o TR
NOTE @% O ¥ \& 3O
1. The volumes t be % f@lo" kﬁshlng the col | Q/’ﬁ:ehelethyl acetate
and for elutlo@wgﬁ ggewn{\tr e must be ne ' eg\i?or each batch of
S|0H-column\? F & §F
& ¥ Q/Q Q;\Q Q/{Q

\\e
bollte may be\&‘b@e(@d@ t;he Olefln Metabolite

<Kcﬁer acidic condl«t}%@é) \0‘
Q
0)@‘2/ 4@0@'he @%-Metabollte is \d‘%gﬁq@d&\b dight (ca. 50% in one day at natural
V0 .&O day@@ Therefore aqg t&é\%Q} ntaining the Olefin-Metabolite must be
red Q’I 3&:ool and dark place.

) \(\
O & *0\0 o" & &" ,\\o ’5\
G Q¢ BRI
QO AN AN 0
¥ O X SO0
. Q) \Q/ Q/Q Q &C) : G
S SN \
,(10 (}0 'OQ\ &@
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5.3 HPLC-MS/MS Determination of Imidacloprid and Metabolites
5.3.1 Measuring Equipment and HPLC Conditions: \.&&‘ X3
O Q
Q S
Instrument: Hewlett Packard 1100 00‘ O
Column: e.g.. Phenomenex, Luna C18 (2),&5 um, 15 @ 46 cm i.D.
or Merck, Superspher, RP selegf pm
0.4 cm 1.D. \\\‘9&
Solvent A Water/ACN (9/1, viv) + 0. 1~<I‘?1L@Acetlcéclgﬂ S
Solvent B: ACN + 0.1 mL Acetic acg | Q@Q
Oventemperature: 40 °C » x@ & o
, i* N \\@ ¥ & <&
Inject.volume: 50 ulL & \Qv& & 0(\ @ &
Flow: 1.0 mL/min ¢ 9@ & Q/@ N &
Split: 150 uL into MS@Tr%giN \6‘ .OQ‘.Q/(,. & &
FL g
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5.3.2 MS/MS-Detection

)
The experiments were performed on a triple-quadrupole mass ﬁeotrome&é‘? fitted
with an electrospray interface operated in the positive ior&}&node under MRM

conditions.The mass spectrometer was tuned by infusing a standard sﬁg@lion of 0.5
mg/L Imidacloprid, Hydroxy-Metabolite and Olefin-Metabolite: dissolveadin acetonitrile

| water (2/8, viv) + 0.1 mL acetic acid per litre) at a flovxg’\ra{@\{\of S-Qrﬁ @kﬁﬁ’/min. Mass
axis calibration was done by infusing a polypropylene g}?col ép?ug@@n. Unit mass
resolution was established and maintained in each:mass resglving quadrupole by
maintaining a full widht at half-maximum of betweeyx 8 and 1.0 DA. After tuning and
calibration, optimal collision-activated dissociatig@( > cgn%g@@ns for fragmentation
of Imidacloprid, Hydroxy-Metabolite and Olef\?ﬁ-\-l\éé Qb\Ol'@@ were determined..@ﬁﬁese &
experiments were performed with nitrogen @% (ggzgjll.'@‘i’o \%@5 with a collision@@?‘fset of &
-19 and -23 eV for Imidacloprid, -23 eV fof g&d@’i etabolite and —12 and13 eV© &
for Olefin-Metabolite at an approximgte @@olﬂﬁ%m\ %é@s thickness of &?.%6\ X 1@6@ O§
atoms/cm?. Nebulization gas is set gﬁ.@% cl&%r{tﬁn,oc rtain gas Is sq&@tbﬂm L@tﬁi@@

Q& O

. . ¢ O . , L
CAD gas is set at 0.87 L/min and :Ql&%/é S@%‘Q@%@a 7 L/min. . K 05\6\@@, &Q’O\@&%
N QA I\ A
Detector: Triple Qua r@rﬁo&%ﬂ@l%@ms Mass Spectg/@%g@%r @ 0@@@
PE Biog?s&émg"‘(&etﬂ(m Imer Sciex Ins{r{ur@én{@y ;\\o‘\ <@
' S NT OO 00
API (}g@fw@\\/\@ﬁg@s {{@\ 4.0 System 6&0 Q & \o<“ ©
N
Interface: E@%tré%%ﬁg “Turbo lon Spray 6‘00 {\\\0 &OQ\JQG&‘E}
\qug”o(j{e?it‘{a - 3400 V & & Q\\b S
S Iél'g@%g@@ug@\ 400° C (Source)> &Q‘ & @@Q’ Ny
O ° O \
Gas: < INebulization gas: 1.48 Limin (iquid nitogeh 5.0)
Q O @ E N\ _ VBN TPNT
O & & 4t I@%as. 1.44 @méa Ilghlgoﬁlgdgen 5.0)
C7 & O Gollision gas 0.822\?_/ | &ﬁ uid ms‘togen 5.0)
& & D AUt
&3\ Q/C& & @@e‘gg@%o gas: b%é/\@n @iq% (g%gen 5.0)
Scan@l‘\/@? \QQ ¢ o«MRM (Multiple R@‘agﬁgqﬁlc@\tm@lg Mode)
. X A " I Q" O
Po@?lt & 87 & Positive xO O & Y@
. ook O % ¢ . 7.0 ¢ \O \}(Q
@&Ug} |oisPr§é g@ Profile & é& &@ 0(\6 60@
O Mass spec meter operatingiparameters- -
@6\ S Compounc @Q - > Product lon Dwell Collision
RO Q3 Mass Time | Energy
.&50 amu msec eV
S '
o [midacloprid (C
&
N

Olefin-Metabolite (Cl ¢ 250 12
Olefin-Metabolite (Cl 35

#=""Cl isotgp of all substances were detected to use as qualifiers
(,O
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Reason for Amendment @005 XS
O Q
O
The rape variety used in this study was erroneously described g&% Summe@ﬁape
while it was Winter Rape. & o &
Q" & \)
o (& & QO
0;\» & O &
Remark: & S&\\ &K <&
: O Q> AV
The corresponding pages 1 and 4 have been exchan @o o‘\b &@(\5\ |
Q,AQ/ N Qe (\/\' A ﬂ’\@
> & O & ¢
SR R MR N
& & O S N &
NP & &
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