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1 INTRODUCTION

Sunflower honey, pollen and bee samples obtained from the German trial station
“Ahrweiler/Mayen” were analysed for residues of imidacloprid and” its olefip- and
hydroxy metabolites. The results are summarized in the table@*elow. Extraction,
sample clean up and determination of imidacloprid, hydroxy- arbé‘ olefin-m@fabolite by
HPLC-MS/MS were performed according to method 00537/E@©\?Jg0.(l\/|;é€%/99). The

imit of quantitation was 0.005 mg/kg for imidacloprid and the hydroxy<dmetabolite ana
0.01 mg/kg for the olefin-metabolite. The limit of deteg)ﬁ%@QWas 00045 mg/kg for

imidacloprid and the hydroxy-metabolite and 0.003 mg/k(}g’»%\@he olg&hysﬁ}?etabolite.
' Q
AR 0“ 1 5&
2  TIME SCHEDULE ¥ W & ¥ &
D @ Lo 2 Q
& & o P 0§ &
The experimental work was performead durin%&\tﬁe@”&@@@@ \t(\i&?e period: Q@ i &
o ¥ & O W& Y
. & O \ Q& QR
Signature of study protocol: October 016@%% %0@% 5\5@(\6@ @%Q& \é\sb,,\c,o
Start of experimental phase: October 04, Q\QQQ & L .\(‘\\0 & & &
End of experimental phase: Decemb r@’B 99 &Q o 5\’“ Y \&"
- - Y29, 2008 o NN
Completion of report: January 21, 03 R 9 S 0{\6 o
O @ & " ¢ N\
@@0 Q}\ é{é 06\ & - S\KQJ *&\ {}OQ \00 \,Q:&
& s SRy 5 t}"OQ & O
RSN Q 0" \O' \N
3 RESULTS FOR SUNFLOWERHONEY, POLLEN @@ﬁ@%\@ﬁb@%s
O SIS VPR o 60 O
g ¥ & QN7 e & Q > .x¢
NORC Q. o O & &
3.1  Fresh Honey 0\3\‘5”&5\7@5@‘%‘6&%@\(5’1‘3 &7 (@ O @Q/@Q{Q
- YL -
Sample Name “ \' %@gf&n@édg%cription Imidacloprid
C\o) RN A\ o Img/kg]
AR . o
Honig@% N @%y &f Bee swarm No. 500 | , & \\S\ \\‘\9Q O
Wtrstad c) 090 \@\ontrol,WGrrstadt \000. ’é ,&6\0 g@ &® n.d n.d
a o — — -Q O 3 FQ____ - ] - —
X %r@‘ QQCR S Honey of Bee swarm NG 98, ¢ {\b\o > ; ’
¢ @(ﬁrrstad N 60 Control,Wﬁrrt&jtq}’ RS o n.4. -4
N e - (é.\' O QD 9 \Q (9 1 _ o .
\60’. yNHonig " | Honey of Bee SWO:&‘ %} O‘\&' o d g " d
Q/& Wéj@t Control,&wg&\s?aqv © oS .d. .d. | d.
\ & =t ..
&‘Q O I—@\rcwsl‘ @?2 K | Honey of Bge s @ﬁi 2212
O \ e& N b n.d n.d n.d
{&6 ‘&&V%p rstadt Ccﬂ‘ﬂrcﬂg\q’&V" %g@%té\\f\ o o o
\e, ] - - 1 - " - - - l
A‘Zi\miﬁ%f quantitation: 0.0Q&‘S‘ n"@/kg fqg&ni@cloprid and hydroxy-metabolite, 0.01 mg/kg for the olefin-

C'mefabolite, <0.005 and<0,010 = ReSidue’s below the limit of quantitation

\\(9 Limit of detection: OQ 15 mg/kg? r iidacloprid and hydroxy-metabolite, 0.003 mg/kg for the olefin-
Q\\\O metabolite, n.d.: Rg%dues be/o\@ h@%'mit of detection
Q& O &
\ \\0\}
& &
N
&
O
)
Q
&\(’
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3.2 Fresh Honey Samples Rodderhofe:
Sample description' Hydroxy- ‘Olefin- Imidacloprid
Sample Name midacloprid | Imidaclopdd | [mgk]
[mg/kg] [mg\@? &
) 1 [
Honig 50 G Honey from Bee swarm No. 50, 1 ‘Cﬁ?d .\QO) n
Rodderhdéfe Gaucho, Rodderhofe e DQQ}\ x&'&\.' Q
. - — I — .
Honig 65 G Honey of Bee swarm No. 69, n.d o &Q’(\S\n d @%&i\yb N d
Rodderhofe Gaucho, Rodderhofe A ,00>| 0&" 'é@b’&l& A
Honig 98 G Honey of Bee swarm No. 98, . \\(\’Q \0 QP]Q} QC\& 1d Q/Q\'C)
Rodderhofe Gaucho, Rodderhofe -SQ \© oo Y IS N
—Q,—‘ng—(v_w L A\,Q’ | ’9& o
Honig 173 G Honey of Bee swarm No. 173, \&* &%ﬂ\ &\Q' @0 (\6@ q Q;{QQ/ {{&"
Rodderhofe Gaucho, Rodderhofe \’}Q’ 8“ N \{\\?’ O A ;&\ <O
—— - @9—4&*&%——% N
. N X 2
Honig 229 G | Honey of Bee swarm No. 229, X\ qﬁ d\Q \qt‘ d & ndt O}@ &
Rodderhofe Gaucho Rodderhofe Q Q & & tﬁ Q
len‘ of quantftanon 0. 005 mg/kg for fmfdacl@n%qan@v\%yg;})xﬁmetabol:te 0. 01 m«@kg& Sr the\&bf@"
metabolite, < 0.005 and <0.010 = Res:dues f antitanon 0\ . Q/O &
Limit of detection: 0.0015 mg/kg for lm:dé%l Id @ d X —metabohte 0.043 r@p‘}’%@%g e.\@eﬁn-
metabolite, n.d.: Residues below the Im@%fdet & N \qu
\ Q N
3.3 Fresh Honey Sample\@ r@?& &@r@n@he:m
'\Qéag—é\gle@aésc-zﬁp;@oﬁ' ﬂ Hydrox Imidacloprid
Sample Name 0\& QS& bé &&\Q/ g\«’\\ Imida - [mg/kg]
O Q> W /
Honlg 23 G ,& A@o e‘§’ f,Beeswarm No. 23, OA'\E .Q’]&Q’ q
Grol}- ,& uib% (3?’03 Winterheim Q‘ 0‘9\ &(\b .6
Winterheim & \, NN
i O . L & O
\ o T _c,)'e“ AS\ \"H
Honl 3@@ ] e@@of Bee swarm No. 136, QRS
& \&\0) %e cho, Gro3-Winterhgim (O | & Q o
\@nt@* 3@9 hb()éo ] Q/(’ ol 1 1
N I—@WQ 173@ Honey of Bee swagm N@ °
.60> 60 GroRe & Gaucho, Grofs(WlQ Qﬁ’n\@ \’*\S\ n.d n.d. n.d
<V o Wintetheign o (°
oS 3 3 Qé‘ ;OQ @ e&Q’ go & - :
0}@ O r—g@% 6 G Honey of&@% @aﬁNg&?’ (ﬁ 1 d 1 d 1 d
30 & @rof- Gaucho; GfolWinterheirn < ¢ ¢
\ ic,Q v&@nterheim 3 SN
Q,\LH')QQ}' of quanntatxon O g/KQ f@€7 % aclopnd and hydroxy-metabohte 0.01 mg/kg for the olefin-
(10 metabolite, < 0.005 a 10 = Residres below the limit of quantitation
$& Limit of detection: 01 5 mg/kgw fQQrmidaclopnd and hydroxy-metabolite, 0.003 mg/kg for the olefin-
Q metabolite, n.d.. ﬁ@sxdues be@% tQ& limit of detection
Q 0\5
N &
ﬁ\
O\
&
O
N
")Q’
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3.4 Pollen Samples from the Pollen Trap:

Sample"Naﬁ’le “ Swarm | Colour | Test- Test Date | Hydroxy | Olefin [ Imida-
NoO. variant { Location -IM| =M cloprid
- | | Qﬁmg/kgl
Pollen 128 - Control | Worrstadt
17424K128M001 | n.d.
Pollen 234 red | Gaucho
17424G234R002 | n.d.
Pollen 234 orange | Gaucho .
17424G2340003 n.d. y&&
Pollen 234 | yellow | Gaucho Q,"J’ (JQQ
17424G234G004 d. - ©
Pollen 234 | blue |Gaucho 3 O
17424G234B005 - n.d. é\e‘\ .
Pollen 222 orange | Gauc @v '&cy & $0Q’
17424G2220006 L ¢ <LQ O
Pollen 222 | light |Gaugho | &
17424G222LH007 ilac 0§ v& @O\”@-
' " - N ' O\ ’ ? T .\
Pollen 222 reO .&@a%d}fo o o g
17424G222R008 & AN
Pollen 222 Cf/ell@v 8 a\@&w 2
17424G222G009 KRCIRS R n.d.
——— 21 — -
Pollen 222 | q@%o)
17424G222RD010 | oo @] rede”| & - | na
Pollen %25 6&* C’}i’@ &\0 Gaucho .
17424G222RP011 a}@ Nl R n.d.
- I\ T ~ T o0 & Z -3 i
Pollen .2 .37 & 1 ofange | Control | Worstagt] 14078 @
17424K01\§0 A(‘)ﬁ\ \\(Q Q}Q/ = OQ\ \Q\' ‘. Q@ ! o n.d. n.d. n.a.
- X - 6 & 0 - - ~ —~ ; r : a
F’oIIQ@r NS PR vellow | Contro QI stgﬁt
1742@6@4&\& < 6\&&2} ol‘\ \50 \6 n.d. n.d n.d
Polén & 7O - lilac i dt};ﬂ 07 1 R
4@0 L\é{_rjés[(% \00)@ 8}\ n.d. n.d. n.d.
, - 5 | . - —
q}\Poll n o 222 red <O I@é & 50 11.07.
gqfw GZZ%&{}%‘F@M 234 O . go & 99 n.d. nd. 1 nd
X2 222 | Gaugho [d - 11.07.
& Q&17424@\%22@3«-1(3017 234 oo 4 &08&6* 99 | nd n.d. n.d.
0}@ O ,&Q len 22%& Ii\é 039}@ 0 - 11.07.
O 1742462222340L018 & SR 99 n.d. n.d. n.d.
N & Pollen \‘92 “light R ARE I
lig q~ aucho - 1.07.
,.&\Q,\“ 1@31246222234LH019Q]° ﬁ acz;o\o 99 n.d. n.d. n.d.
\\00 Pollen 222 < or:g_ﬁge Gaucho - 11.07.
R 17424G22223 g%o 2345 | o 99 n.d. nd. | nd.
Pollen/\ g& lilac | Gaucho - 11.07.
17424G222234L.021 g@ 99 n.d. nd. | nd
Pollen [ 128 | yellow | Control | Worrstadt | 13.07
17424K12BGO22@0 99 n.d. n.d. n.d.

@
@0&
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3.4 Pollen Samples from the Pollen Trap (cont.):
Sample Name Swarm | Colour | Test- Test Date | Hydroxy Olefin Imida-
No. variant | Location -IM| ,(\O;-IMI %Ioprid
mg/kal & malkal | Jmgkg]
e Pgllen- B 12_8 ilac | Control | Worrstadt | 13.07. @0\ . Qo)
17424K128L023 | | 99 | ga | n& N0,
Pollen 200 ilac | Control | Wérrstadt | 13.07. [x°" & ¥ A
f.d Q? n.d
17424K200L026 L | 99 R4 ov (oY -
Pollen 200 orange | Control | Worrstadt 103@ R &5 ,QQQ’ -
17424K2000027 | \go n.d.
Pollen 200 red | Control Wérrstad@ 13007,
17424K200R028 | A b 98¢
Pollen 200 yellow | Control [ WOr a(:jzg(\»Q 8\6}0@0
17424K200G029 ST AT
. . _ . _fg/g 6@ —
Pollen 234 | olive |Gaucho | % & 7 |43.0F
17424G2340L030 | RIS IR
Pollen 234 43.07.
17424G234G031
Pollen
17424G234R032
Pollen
17424G2341L.H033
Pollen
17424G2221.035
Pollen
17424 G2221.HO36
Pollen
17424G2220037
Pf:mllezrhg\‘z:t .
17424G2220L038. " & R
_ o ST _
e c, (\)
174&@@@‘3@ B\ n.d n.d.
> Pollen o ' 222
@e’?@éﬁezzz{@. 0> n.d. n.d.
— é%%— — :
\c) X, POK QO -
@Qﬁ\& Qb\ 17424\)%05842 £ n.d. _. nd
(}5 O 6\ C@Ten | ‘§ r b Worrstadt | 19.07.
.\/50 @4@4LH043 : Qg n.d. nd n.d.
Y ¢ & Pollen Wérrstadt | 19.07.
@ @17424KL044 99 n.d. n.d. n.d.
& N ‘ B A I SR
X Pollen : ange- GroR- |19.07.
N I i
Q$0 1742-4(30051{5.6,6 (,% Q,% Winterheim | 99 n.d. n.d. n.d.
Pollen - ] Jblive | Gaucho GroR- | 19.07.
17424G0OL046 Q7 Winterheim | 99 n.d. n.d. n.d.
— — - — -l Q @ L . —l — -l - — -
QY
N
\
N
¢
&
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3.4 Pollen Samples from the Pollen Trap (cont.):

éamEle Name | Swarm | Colour Test Test Date | Hydroxy Olefin | Imida-
NoO. Variant Location -IM] ,\0; -IMI cloprid
[mg/kgg_e [mgfkg{]g {mg/kg]
- - - —t - —t et . L - !
Pollen - ight | Gaucho Grof3- 19.07. ‘Cﬁo Q?’
17424GLH047 lac Winterheim | 99 S gi-. gd. | nd
Pollen - lilac | Gaucho Grol3- 19.07.4(° (‘5’\& 39@ N
17424GL048 Winterheim 99" %&Q’ n.d. n.d. n.d.
Pollen 200 yellow | Control Worrstadt \K\\-Q &Q[& th \J G
17424K200G050 I 7 c‘\% ;e?\\ nd n-d. &
Pollen 200 light | Control Worrstag/t%@ VA &"” (,OQ
- S n.d d
17424K200HL051 ilac ] O@ 940" ¥, F@@'- - i
Pollen 200 red Control Wcuzfé%tag}Q N L &\.\ &,0
17424K200R052 S 0P, j n.d. nd. o ndo|g
— } i ] — | | ‘s “ - X . d@ Q}
Pollen 200/2 | yellow | Control | \WOFEs 2q; 7{@ O &\;E d}O@ $0
17424K200/2G053 $ @@ gree | nd &dgr] Ny
. . T oK - s\ Q . __H s\
Pollen 200/2 | light | Control pAWairstadt/2: 7.-9. SN &0
17424K200/2HL05 lac | O & & & & o799 MG §NG e nd
4 L O LS é°® [ & D Q}\o’
[ Poller 2002 | red 3] Contrdl | W Dadz | 790 | Lo
17424K200/2R055 | ‘Q QS@ J Q* 07.99 \”“5\ O v;@-dg@ n.d.

Limit of quantitation: O 005 mg
metabolite, < 0.005 and <0.0
Limit of detection: 0.0015 @g//@fo
metabolite, n.d.: ReSIdueb‘%el@Wt

O& &2/0 6

N
Q? 6‘2’ @0&

@

3.5 FresQ\qu@ﬁo @@Q@ets and Pollen Sggﬂpl

&

Q
d‘ @

2

a@

& }é\
ec

Test N

Va

riant oY) \Cbm 0
%&0& @Qrm é

Suhflower Pollen
QQ)‘ 6@

*Erm(g» of detection: 0. 005)5”

S
60 nz?@ o@uanntanon 0. 005 rég/k@ \g(&
m@;te < 0.005 and <Qc§

RésI

o g fog@m
O me\‘aboln‘e n.d.: Resx%@es«%law th@
L &
© @Q
NS

@90/@?9:’:0’ and hydroxy-m
If@?t o@etecnon

85;

83‘ ﬂ@f{ﬁ%ﬁ”@ and hydroxy-metagéht éﬁ

e ‘Qe/@ﬁ the limit of quanti ég%n,c\

1{@5‘ l%s:@h%

&oé io\

6‘\0

/@ for the olefin-

@g/kg for the olefin-

o
¢V
<Hy

g@\ imidacloprid

[mg/kg]

Tmidaalopria
[mg/kg]

I . L

n.d.

< LOQ

n.d.

midla

< LOQ

rid and hydroxy-metabohte 0.01 mg/kg for the olefin-

ap
S c‘gow the limit of quantitation
lopr:d and hydroxy-metabolite, 0.003 mg/kg for the olefin-

of detection
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e bl T

3.6 Intact Bees:

Sample Name | TestLocaton |  Date | Hydroxy- | Olefin- |  Imida-
Imidacioprid lmidacl,q@;‘id clca}prid
[mg/kg] [m{@?g] [g/kg]
Bees GroR-Winterheim | 19.07.99 | :
Sample 1 n.d.
Bees Grof3-Winterheim 19.07.99
Sample 2 n.d.
Bees Rodderhofe 01.07.99 '

Q
L I I . ..__.___.Q\Q_ﬁg‘;_J.Slb@ | — xQ
Limit of quantitation: 0.005 mg/kg for imidacloprid and hyd@ﬁ&yqﬁv t@bol(( , 5901 mg/kg for the o@kéﬁn— (,OQ
metabolite, < 0.005 and <0.010 = Residues below the hfmh‘@E q@%t'@%’o@(’ O N

Limit of detection: 0.0015 mg/kg for imidacloprid and @&%rgh/i\@éfgé‘%/g@(\o-ow mg/kg for é\@g/ olefin- &OK
N ¢
P & ‘

metabolite, n.d.: Residues below the limit of detection Q (Qé Q &
KRNI & y &
S & & e 6@& S
N\ 2
3.7 Content of Honeybulbs: Qb <2>0’Q%° O N
O Q¥ @ & O
____. _ _ C) ' Q/ O
Sample Name Test Location  qf W lr' N Aq}?ilydroxy-
& & ¥ Imidacioprid
& Al & & S*O [mg/kg]
Nectare of Bees GroB-WintO@%he&m \\ \.}\QQ.Q\@EQ nd, o8
Sample 1 | g& $0 AN | AN
Nectare of Bees Grol} m@/erhg\ (\ 66.07.99 N
Sample 2 ¥ %&J\Q,Q’ 02 A0 ;”69 &OQ .
Nectare of Bees ) Qﬁd@%’é@ Q}\ 01.07.99 & O &0 & O
i;t; O
O Qg\& LIPS B0 w87 [P o Fnd. n.d.
™ ( ‘ . ) () D - - - — .
Limit of quantit%@: @%O\@Q . %gﬁ r imidacloprid andoﬁyc{(%@x&q}ne&é%o@e, 0.01 mg/kg for the olefin-
. i : : A\ @
metabolite, < 0 5@9n%c§30. =Residues below the fimit Sf q@n&%nc@%
Limit of deteg?lortﬂ\y‘o.g(m 5&% g for imidacloprid @Q}\& Q&yd{&y@etg’%ﬁm, 0.003 mg/kg for the olefin-
metabolfte,q%.c(\ﬁngs:dtb&O ow the limit of dete§@o%<o N \0\\6 ®0
&\QQ/ &.‘}. O ¥ X O S & &
\# N \,0> I\NIAN 0& Q
OO O L Q,Q xO @Q' 6\ O\
Cé%’ﬁney Bees: A\ P P
O ¥ S W L
Y’rr\é% Test Locatio@W Hydroxy- Olefin- [  Imida-
O X PSS (\q} Imidacloprid | Imidacloprid cloprid
| L& &N [mg/kg] [mg/kg] [mg/kg]
Grof Wi j @%.07 99
mp|e1 \(,) é n.d. n.d. n.d.
ggj&wmterh& .\c,‘v\ 19.07.99
Sample2 (}0 ‘00\ &(ﬁ\ n.d. n.d. n.d.
7 Rodderas 01.07.99 |
N ¥ &\‘9 n.d. n.d. n.d.

- } - H — e I
Limit of quantitation: 0.0 n@%g for imidacloprid and hydroxy-metabolite, 0.01 mg/kg for the olefin-
metabolite, < 0.005 aan\ 0.070 = Residues below the limit of quantitation
Limit of detection: 0.0015 mg/kg for imidacloprid and hydroxy-metabolite, 0.003 mg/kg for the olefin-

metabolite, n.d.: R@?fdues below the limit of detection

<§§
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4 RECOVERIES

The analytical method for imidacloprid and metabolites was validated by performing
recovery experiments during the analyses of the samples. Cong\é’f" samples were
fortified with imidacloprid and the hydroxy metabolite at 0.005 mg/b@and at 0.01 mg/kg

for the olefin metabolite (LOQ). Recovery data for the pare\or@ compou and the

metabolites are given in the Tables below. R {Q@
&OQ N & ¥
Recovery Data for Imidacloprid P (& & &
FL: Fortification Level, RSD: Relative Standard Deviation, LOQ: Prach i@bﬁmit of@ua@\ﬂation
. N H o x5
. N ¢ O ¢ Q
. FL Single Value 3 %&a eValue | RSD LOQ O
Sample Material Analyte 2 : W\
P ’ [mg/kg] o & Q¢Z{Q"/ol %] | [mgikgl | &
’ '\ ‘ \ a ale .{&
Honey | | '0 Q/(' 0)40 ‘6\@ 400 98 S{Z’ 0.005 | o
Pollen Imidacloprd 0.005 96, @ gé 1(68 | \%@0 q7 3 _{90\ 0
o " ™ - Q/Q/ 60 \ . .&Q Q/(J . O(\ 5 Q,(j. (’\)’® Q}
__Bee._s I R ] (\.o @%Q/\ " 93 B e -séo 3
Overall Recovery Imidacl@ri\%ﬁu:@g ,&O @(\ 97 ;\o‘ R .8 QQ\ ;\'{é’
. — —e i . L. ° Q
Final determination as : imidacloprid, Resid%@s@@%g@%\g{g@\nﬁmdacloprid O & {QQ,. &Q, \&‘o
Q/ . .
0\%& ’ \&\Ql Q&' 0) 60(1 \@ 60 : 6)(’\& 2 \Q/o? 0‘(\6 Q}\O)
Recovery Data for Hydroxy Metabolit%@ {\Q &&Q’ 5{& \¥OQ @Q’ \ O Q Q:&
FL: Fortification Level, RSD: Relati\{@) t@%a@ﬁ\ [&@Qia\ﬁﬁn, LOQ: Practical Lolﬁl‘\ll @éﬁt&@%%@“
_ _ _ ] A 0 QRN Q , _ : , o _
QKON R N RS
RS M0 i Mean
| & FL [0 single Values ] e \t@u@g RSD | LOQ
Sample Material Anal 0 . P , O &
P @gté&wgﬁklo % & S LD | 6] | Imglka]
Honey p}&\ @eé,\& & &%@2\5 97, 94 \g\;g\(;@ @Q&g% 0.005
Pollen PIYEOTE \O 98, 99, 96, 94 2, 95 6.9
° “Meta %@é%& P ~6€% \\Qg& 0& Q Q/‘O
Bees 0 & & ' RN S P I\ 81
| - : " A\G A Q/ Q 1 @__ N\ ¢ b' |
o™ @}i%@hll \g(\g ery Hydroxy Mete@@lité}(’r\kﬁ | 00)0 @Q} 93 7.5

Final deternunation as - hydroxy metabolite, Residugs calc .-;‘- droxy metabolite
@@@{ & “5{51@ S @ @%‘ P ’
60 \)‘K\ (&C’ : 00)‘ 6&, 0 &\0) &’\& { Q,
A ¢ . ot & \0 &
Reco@%}\'ia@%{b@e Metabolite 2 Q (\5\ O
™,

X3
FL: Fortification bevely RSD: Relative Stapdar. Dewvigtion, LOQ: Practical Limit of Quantitation
W‘{\ bg ' | , *'&gl'é ' | A $ Q 5@\0 °(7- ) B ) | )
O v O &R  gingle Val Mean Value | RSD | LO
X2 %| terial Analvt o EL X gle Values ean Value | RS Q
& |8 pe gl Anavte Rimgikgl (O & (%] %] | [%] | [mglkg]
600‘ 0 Hongy _o& R N 100 97, 94 96 0.01
& P@ﬁﬁs Mgfbifg@\»@ 0‘,33@ 1 98, 102, 95, 91, 104, 104 09 5.3
— & . Q
.| Begs &6:@@ & O 97 97
O\ —— _ . _Q}Ef:l_ L - — — ~ N R
\\(9 (g@erall Reco\\c&’y@ efin Metabolite4, n=9 98 4.6
\S (R Fo S & Q0 N : | - -
Q Final determmatu@vas : olefln\g\\%t@%hte, Residues calculated as : olefin metabolite
A RS
O

Q
The single recovery v@%@ﬁ range from 81 to 104% and the overall recoveries from 93 to
97% with relative ,gkand%rd deviations from 3.8 to 7.5% (n=9) for all compounds. All
results of the reg@veries are in accordance with the general requirements for residue

analytical metl;\@?is.
Q}O
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5 EXPERIMENTAL

5.1 Reference Substances

. : N
Imidacloprid Q
O
O
Structural formula: Q
¢ \qu
— N —’<\ Q> o
Cl N

\ _/>__/ o &

N | 2 <&
Empirical formula: CgH1ogCINsO> & .\@6\ o‘\
Molecular weight: 255.7 g/mol & @0‘? &
Certificate of analysis: ~ M00680, 1998-03:3 Q}Q S S

: . 0 (, Q7 X Q" &
Certified assay: 99.4 % & 0) & & S0
Expiry date: March 2000 6 @@\ & s\o* .@Q "N s\(\"
0§o \9@\ K @Q}\ Q& S\,;(\\ y Q,O\ O

Hydroxy-Imidacloprid (WAK 41 OQPQ \\@ @0’600‘\@ @O @&‘Q 6& (\5?

00 \\(\ ,éQ'Q 6{“ o &\& 00(\ %\Q,
Structural formula: 0)@@ & & P & &

§ e SN

¢ 6‘2} ™ Q\
Empirical form & é@gli%CIN504 04\ |
Molecular we@hld‘o &{,\@ 7 g/mol &
Certificate g&a 5?5@ 30323ELBO3, 1995:0
Certified a S@y N QQ K 99 4 % & 5
- \ 0 O \Q& N
Xpiry te&* {(‘) O June 2000 S 9 &
@(\ \* © O Q (’ &0 Y
o@.wfmlda&?%gﬁd (NTN 35884) " &\ (& &
Sy 0 \}\ ‘9 \\\ (’}\ NN
&%@cturaff\ogﬁula Q‘é N Q,:” 06° \5\
Q/Q Q \Q QjQ Q&O 0’* 0& Q& (\QJ
C)@ o .&‘\0) &\6 & &6\ @&(Q ¢ 0$(/\ NH
P & & SAFONSER R
s & R
O o 60() N / N—NO
.Q,\Q &(’ & o C Q}\ c)‘a\o / ‘
& &8 N
\\(z Q ,00 Q}
Q\\\O Empirical formqlﬁ ;CIN50,
Molecular we@'ut .6 g/mol

Certificate of analysis (\\\ \‘R/I00804 1998-07-22
Certified assay: y&\ & 98 %
Expiry date: 0@9 June 2000

0
5

Q°°
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5.2 Residue Analytical Methodology

5.2.1 Extraction and Sample Clean-up

) o
&F O
1. Weigh 2.0 g of the sample material in a 150-mL beaker. & &
Add 30 mL of methanol/water (3/1,v/v) and allow the sample t& oak for&?\@min.
NN
Q" ¥ o
2. Blend the sample using an ultra-turrax blender (or ewﬂg@nt) f@ig“ @ﬁprommately
1 min. O O Q:&O \O\QQ’
O x@ Y &
3. Vacuum filter the suspension through 2.5 g of C@\t ‘\ﬁlter g@ dsing Schwarzbana x%
filter paper supported on a Blchner funnel into ag%O@ le.v%@u%ﬁ filter flask. oS C
N Q \Q/ Q 6 @ .\f’)
&é\\ \&Q/ . ¢ 0&\

N <@
4. Wash the filtered solids with a total of 30 $<i‘nL\éontﬁqﬁagéﬁfwater (3/1, vh@\& Press &

residual solvent from the solids using rub%&r@&?n@@ﬁr&@?}%@card the filteredggé%ggs. \}@% T
o & FeV L &
5. Transfer the filtrate to a 100-mL gragﬁoaﬁé%l C;o‘zgc/’ligx@e(n&Determine the (@q{@oluw -

the extracts. Mix the solution well, $ﬁ% \@%nﬁe@hgﬁqu (e.g.1.0g s@(ﬁug&é e.qui»ééfleﬁt)
to a 250-mL brown glass round-Q@l @e@;ﬁ?‘%&@@ @0 \Své\ 6}‘0@ 6&@{@&
O
. o & ¢ Q,Q& °{&6 Q\Q/_ szo '\6)0 Q& SN
6. Concentrate the aliquot to a’% @h%éo@ remainder of 5 tos\&qi%\\h@ %@18@3 rotary
evaporator with a max. ba&t&%ﬁ%g?a@‘?Q 50° C. &o‘\\ 6(’0 O,\gp &\o 4\0\
7 O A » A\
(\J{S& $0 &0?\ O)Q\,O&\\ Q,Q’Q\ @006 {Q\OQ&OQ \Q/+Q 6006
EPONE NN O F O P
5.2.2 ChemElut® ng)??r@é\ gﬁg%m‘éug@ @5°\Q&°Q&o&\\ ((g}(’\é;o{“
AEONIROIR NN RO RN R\
QA W N 04 Q
1. Add 5 to 10 n@@\gétgttotqr@tqn@obaqueous soluti%@\?@ﬁwg& \1Qgtﬁp 6 to bring the total
volume of tmé)oe@?agts..Ko@a rox. 20 mL. N &8 3O s\o‘
C7 & v & & Q& & @
AR, SRR I

2. Place the aguedusSalittion on the top of thé' GhemElut® CE 1020 (20 mL volume)
Q.. , < . . . > . S % . .
colun&rﬁflgtedﬁlth% disposable stainless steeln gﬁle@nd wait for approx. 15 minutes
to a ig&é\eoa?j &gﬁiggr\?n distribution o&&ﬁe&@q%&’l th\é\column.
& &\% N &6\ & N (’,&\'O N (\b\ OO}
3@@@ the(.\\{sésg es from the co@n@w&,ﬁﬁ ﬁ%ﬁL of CH»Cl,. Collect the eluate in a
O @O—m@bro@n glass round-bQﬁ%Qﬁ%qoﬁaé}?_ N

« Q ¢ O
@5‘ O ¥ O @Q S & QO (\e‘ |
& o4 Ev.@@b{;&te the eluate from%{éb@{ﬁo&?%@ess using a vacuum rotary evaporator and a
0" r@%x{;@%ath temperatu r%&\:% {g@ & & ¢
' R \(\Q’ AN <<0. N O\
X O v N\
& O X SO
o & & & N
N & \§
o N\ & &
0 » & ,Q
N\ P«
>
3 ¥
& &
O
oS

>

N

¢

K
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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/ethy! acet%te (85/15, viv).
O Q

2. Apply the organic solution from step 1 onto a 0.5 g (3 mL.) silica \%(S|OH)QQ§>I%mn

(e.g. Varian). 00 \Qo)

3. Allow the solution to pass through the column at a flow ratOQCBE\iﬁmL/rgﬁ 3
N

4. Rinse the 250-mL brown glass round-bottomed tlask y&tﬂw @E’J mL @P
toluene/ethyl acetate (70/30, v/v) and apply the solu@bn\@ to tQ&CQ‘Iumn too.
AQ’ Q ""
5. Elute the residues with 5 mL of acetonitrile a{\‘é fbm%/@ﬁvat\@ohq mL/min. CoIIe@{Lthe

&
eluate in a 25-mL brown glass pear-shaped fl%é%& 00) 6\0 < &}\

$ c—, A 2
é\ & \
6. Evaporate the eluate from step o to dryné’s &%@g a&a@ﬁlum rotary evapqﬁtg@c and %c

max. bath temperature of 40° @ls lve h% Jesidues In e.g @b mL\c, @

acetonitrile/water (2/8, v/v) and detegﬁlrie tQé’ rgs? d@%s by HPLC- M\\@@\ C) S\\
Q/ 0O Q, ’&
NOTE 0° \‘\ 5(‘ oQ ® &\0’ ‘ 0(\ ‘\@

1. The volumes to be used for Emsb‘?n\g%@ column with tgﬂﬁ@%lgﬁt\hﬁ ®Vé@tate and

for elution with acetomt(g& &ﬁus\? l@é“ néwly determlnecgoyfogne %@bagéh of SiOH-

T\
column! &&\V&Q‘ Q‘@q@éo@o@@ @ Q @ o X @6
% OQ &\\ &(’ \0{\'
2. The flow rate sh@"ul@ rg@\t g@ I\o\b high, since o’tﬁe §§s§§s of the residues
may occur with r@o»@ﬁn@% @Igzﬁv 70 % and a Ie%*s egfé%t)\/ev Igﬁn up.
Q,Q E}Q’ Q:\.Q Q} \\Q/

3. The hydro@% 1}? <zmay be conve éﬁ 6 hqe eh—:- metabolite (especially
under amd@c@?ﬂm%@‘sgﬁ I”g 8 t\ & @8

&
4 0‘\\\5 0\\

4. Theg gﬁnc}n anqlte E degrade@‘ﬁ)&(‘ ILQQntQ\(c? 50 % in one day at natural

daylight)’ Th @%{:‘é all solutions” Qsﬁ rg\ﬁ the olefin-metabolite must be
proél% T\rq&?l{g and stored !\rayqé 5}9 L\’an@ dark place.
R O 6 o o
NI O \é\ Q 2 \QQ' O\
L¢P X & 0@‘ Q&O @
0@ QQ . &0)‘ ‘qu} Q,Q \"é\ .(((\ ‘\Q/ O$
F O ¢ & & ¥ & @
QQ/ (\5\ \'\ O \"K\ OQ
S AU
'\(J O O N
© P S
A& P &\\9
\
A% O
& &
QY
&
Q
&
Q

O



%o
QO e
. Ny Qé
Instrument: HP 1100 & Q
Injector: HP 1100 & O
Column: Phenomenex, Luna C18 (2), 5 um, 15 CQ@? 0,46 cmd.
or equivalent O&O & @z,& Q&”
Injection volume: 50 uL o:‘ & Ny ‘OQ’
Oven temperature:  40°C ’» &
Mobile phase: A: Water/ACN (90/10, v/v)+ 0. k@éo‘sacetuc éb @,eﬁer litre |
B: Acetonitrile + 0.1 mL acetn@a rlitre o &
o " 1 — - \\ \'Q/(\ ..&Q/@
Time Table [0 min i 611 4 %R “ > N
~ [10min Q014 1%8 N & o
10.1 min_ qoo c ST = IR &\\0{0
- 15 min Q e 1B cg\ ] 5\0@@8 &
151m|n& @4@@? B s@\‘\%\\, O\c,
| Qo0 4 o ® & & & &
- 19m| [N ae /o B O \(060 &
| 0&\(\’6@6\ OQ @Q’\\&\Q%\
Stoptime: 19min & @ & o S @ & 0
Fi ' q( *0 N SRS
ow (column): 1.0 mLan no \\00) 3 N b& Q & 6“\
Flow (into MS): 0.15.4A Q@lrb% & 3\ @Q DA
Retention time: gﬁ\n@megéqbgﬁ%e@o approx. 4.6 mﬁ \ &O\ .{&6
d@ﬁx %Wlte approx. 55@%}2\ ,&o‘ N\
o‘ & a@o gﬁd@\ approx. 9061’ r@iﬁ N &6 Q&O
$ & s & NG et
NOTE: Cond(zt @d%pted for other I—I@’L@-I\/\l} /I\g@ tems.
& Q xS
S O @& NI \}x; &
60 .{\Q X9 . ) \,\¥ \Y, \6)0 N .&Q Q,Q
NARYSIONROION pPAONRIOIRN
& OO ¢ Lo F A
(\Qz\ &(\é\ 0?& 0(9 ;\&\5\ .Q/C& 600} QOQ ;O
° IR
gL & 65‘6 SR
&0 & o NN o
\}6\ QQ : 00)‘ 66 Q/Q N\ &é\ &Q,Q 0$
O O @Q N (’\& 2SI
» & P & & & 0 8
™ R RN NV N
o & & & S
X\ & %
O O &
© P S
QQ‘ \c) \\(, \Q@
O O (X
N
& &
N
&
o
&
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53 HPLC-MS/MS Determination of Imidacloprid and Metabolites

5.3.1 Measuring Equipment and HPLC Conditions:
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5.3.2 MS/MS-Detection

The experiments were performed on a triple-quadrupole mass spectrometer system,
fitted with an electrospray interface operated in the positive 10N méde undef, MRM

conditions. The mass spectrometer was tuned by infusing a standard solutian of 0.5
mg/L imidacloprid and its metabolites (dissolved In water/acetonitgsb‘e 8/2 + 0.&me acetic
acid per L) at a flow rate of 10-20 uL/min. Mass axis callbratlor@&@s done®y infusing a
polypropylene glycol 3000 solution. Unit mass resolutigb? Was %@agdished and
maintained in each mass resolving quadrupole Dby mairg’)bgigt}ﬁg a ,@?rl\o@idth at half-
maximum of between 0.8 and 1.0 DA. After tuning a@%&ﬁbratig& @\Btimal collision-

. . L. . . N\ . .. . x$
activated dissociation (CAD) conditions for fragm@iﬁao@:)n of\\b‘zr acloprid and its &
metabolites were determined. These experiments@q% peri(cﬁgr}éd with nitrogenxas (90
collision gas with a collision offset of -19 eV for@ni@@c&&ﬁr' R eV for the hyg&bxy- 3%
metabolite and -13 eV for the olefin-metabolijbée%ﬁé @ arY approximate collisidoh gas ,\0‘
thickness of 1.46 x 10'° atoms/cm®. Nebulizer&\@agoﬁs&@%t@?t’ 1648 L/min, curtain gas is set &
at 1.44 L/min collision gas is set at 0.87 L/mit @s?d{@trbé‘\g@‘s is set at 6.0 L/n@bﬁ.\e"' » &

& & 5 ¥ L & & O N
O \QQ’ 4\ O &((\ 6(2 \6\‘9 X5
Detector: Triple Quadrupoi K@MSJMS@&@‘& Spectrometer, \&%\& o\& &
Perkin-Elmer Sﬁ%)@haﬁu@%n@ ) N & 0(,@.\&"
API 365, Apple w§&r@8&%ystem® 8.1 S S @ O
(00 &\Q ’66 6{& \¥O S\QQJQ/ A&\ '\0Q °OQ \'Q:&
Interface: Electros\p&ag@q’l'w‘gqo%qeﬁpray O K &P
Pote n\(gtﬁ :0§ 4@%@0\\%‘ \60 t}& 0(\6 Q&O& Q\O\ 64\
Temperaturé: 400 ¢C $ O Sy
Ngb@&eg@@a@\. Nitrogen 5.0 (99.999 /%ﬁqq%@‘sf{g% /min
& . X' m 0 \ .
R u;\;bglgégaos\. ogen 5.0 (99'993@/8\%%1%/2\* 44 |/min
O Qf‘ $Xe: 0/ R \ :
" Juirbd gas: Nitrogen 5.0 (99'%@@@ p@:ﬁt@, 6.0 I/min
¥ ) 0‘\6 PN F@ 08 @
Scan type: &7 Mﬁ;@fb@dultlple Reaction Q(R)r},it%r'nqg Mbq&
& @ &9 SAFR R NS
NN\ N M S
Polarity: @Q ¢ o O@%@ﬁlve SN \\\ \\%Q &)
. OO X Q) X,
Colh&@r}\@%%o{\ o ¢Nitrogen 5.0 (99:999 % pirity) 0.87 l/min
> & 4& » @Q/. & & 60(’
M@s@gpecgﬁﬁ?m@?er operating par Q‘@gr\g?p ,-\\oQ ,3\’\"
&\50601 éé\&\b\w —— -—Q@{-\‘Q@%@“QS\J - —
@QS\ QES. Q)\*Ctt}aﬁu:)ound j@ﬁﬁrs ‘o&‘ ¥ Product lon Dwell Time Collision
O O @Q NI kQ g\ agé;?a(hu 0] Q3 Mass (amu) | (msec) Engrgyie\/)
{&50 o] m-metaboli’ge (37) QO&V & \\(‘% R _238 2_53_0 -13
£ @géie_ﬁn-rpetabome (35).” T y\g:ioo B 236 | 250 43
g ‘Hydroxy-metabontcg& A% | 191 250 21
\o\\(’ _ﬂHyd?oxyjmetabQ&te (35) | O’Q\QQ &272 - 191 - 2“50 ] -21
Q® T o o > — (| -
midaclopfid (37) 258%# | 211 | 500 -19 |
imidacloprid (35) &\ " 256 209 500 19

#: The Cl 37 Containin%i;ms ere detected to calculate the isotope ratio
o

Q
NOTE: Differer;@G\\T\/IS/MS-instruments or instrument parameters may resuit in different
jon transition@%nd different relative intensities.





