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Abstract:,<%%#OP%$,%F,FN%:*J,:,O*'DF-(*$P#D$*FJ-N:$#(,GFDOQ8:%*FJ,*J$#'%*'*(#,
9#D#,O:(#0,<J,:RQ#FQ$,O*'DF-$Q$P#J$*FJ,FG,PF8&$%&D#J#,S:(,N##J,Q$#(,%F,%D:P,
P&D#%SDF*(, 8:ON(:-'&S:8F%SD*J0,<,O#%SF(,FG, *J%DF(Q'*JT, %S#, :'%*U#, $QN$%:J'#,
*J%F,%S#,PF8&O#D,9:$,(#U#8FP#(0,VS#,N*F8FT*':8,#GW'*#J'&,FG,O*'DF-#OQ8$*FJ,FG,
8:ON(:-'&S:8F%SD*J,9*%S,PF8&$%&D#J#,9:$,*JU#$%*T:%#(0

8'49)(1%:+O*'DF-#OQ8$*FJ+,8:ON(:-'&S:8F%SD*J+,Blatella germanica+,Musca 

domestica

INTRODUCTION

?FJ%DF88#(-D#8#:$#,%#'SJF8FT&,FG,:J,:'%*U#,$QN$%:J'#,S:$,N#'FO#,PFPQ8:D,:$,
:,O#:J,FG,(#8*U#D*JT,(DQT$+,:TDF'S#O*':8$,:J(,F%S#D,N*F8FT*':88&,:'%*U#,:T#J%$,
X!- Y0,Z#8*U#D&, FG, P#$%*'*(#$, %SDFQTS, 'FJ%DF88#(, D#8#:$#, $&$%#O$, S:$, T:*J#(,
*J'D#:$#(,*J%#D#$%+,$*J'#,%S#$#,':J,D#(Q'#,%S#*D,#JU*DFJO#J%:8,*OP:'%,X6Y0,VS*$,
%#'SJF8FT&,':J,$F8U#,:,U:D*#%&,FG,PDFN8#O$,'FJ'#DJ*JT, %S#,:PP8*':%*FJ,FG,:J,
:'%*U#,'FOPFQJ(0,?FJU#J%*FJ:8,%D#:%O#J%,9*%S,$Q'S,:T#J%$,':Q$#,$#U#D#,(:O:T#,
%F,%S#,#JU*DFJO#J%,X[Y+,$*J'#,%S#&,O*TD:%#,D#:(*8&,%F,9:%#D,:J(,:*D0,VS#,%&P#,FG,
GFDOQ8:%*FJ,9*%S,:,8F9,'FJ%#J%,FG,:'%*U#,$QN$%:J'#,FGG#D$,:(U:J%:T#$,GFD,S#:8%S+,
JQ%D*%*FJ+,#JU*DFJO#J%:8,PF88Q%*FJ,'FJ%DF8,:J(,#'FJFO*',(#U#8FPO#J%,X!4-!5Y0,

<Q%SFD$,FG, X!7Y, D#O*J(, %S:%, *J$#'%*'*(#$, :D#, :PP8*#(, *J,T#J#D:8, %F,PFDFQ$,
$QDG:'#$+,9S*'S, ':J, S:U#, :, J#T:%*U#, #GG#'%, FJ, %S#, N*F8FT*':8, :U:*8:N*8*%&, FG,
*J$#'%*'*(#$0, 1J, %S#*D, FP*J*FJ+, :, $%DFJT, :J(, P#D$*$%#J%, *J$#'%*'*(:8, #GG#'%, FJ,
(*GG#D#J%,$QN$%D:%#$,':J,N#,FN%:*J#(,N&,\PDF%#'%*JT,%S#,:'%*U#,*JTD#(*#J%,GDFO,%S#,
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$QN$%D:%#,:J(,#JU*DFJO#J%:8,'FJ(*%*FJ$+,:J(,'FJ%DF88*JT,*%$,D:%#,FG,D#8#:$#]0,VS#,
:Q%SFD$,'FJ'8Q(#,%S:%,%S#,PDF'#$$,FG,O*'DF#J':P$Q8:%*FJ,FGG#D$,%S*$,FPPFD%QJ*%&0,
VS#,PDF(Q'%,9S*'S,%S#&,FN%:*J#(,9:$,N:$#(,FJ,O*'DF#J':P$Q8:%*FJ,%#'SJF8FT&,
9S*'S,'FJ$*$%$,FJ,#J'8F$*JT,%S#,8*RQ*(,:'%*U#,*JTD#(*#J%,*J,:,PF8&O#D,$S#88,%F,
PDFU*(#,PDF%#'%*FJ,:T:*J$%,SF$%*8#,#JU*DFJO#J%:8,'FJ(*%*FJ$0

VS#,*(#:,FG,FQD,D#$#:D'S,9:$,%F,*J%DF(Q'#,%S#,:'%*U#,$QN$%:J'#,(*D#'%8&,%F,%S#,
PF8&O#D,O:$$,%F,FN%:*J,$8F9,D#8#:$#,D:%#0,B#,:$$QO#(,:8$F,%S:%,%S#,U#D&,$O:88,
$*E#,FG,P:D%*'8#$,*J,O*'DF-(*$P#D$*FJ,^4+!,_O`,9FQ8(,D#$Q8%,*J,S*TS,#GW'*#J'&,FG,
%S#,J#9,P#$%*'*(#0,B#,Q$#(,PF8&$%&D#J#,%F,%D:P,%S#,:'%*U#,$QN$%:J'#+,8:ON(:-
'&S:8F%SD*J0,<,O#%SF(,FG,PDF(Q'%*FJ,FG,:RQ#FQ$,O*'DF-(*$P#D$*FJ,FG,PF8&O#D,
9*%S,%S#,:'%*U#,$QN$%:J'#,S:$,N##J,(#U#8FP#(0,V9F,%&P#$,FG,O*'DF-(*$P#D$*U#,
GFDOQ8:%*FJ$,9*%S, 6a, 8:ON(:-'&S:8F%SD*J,9#D#, PD#P:D#(, :J(, %S#, N*F8FT*':8,
:'%*U*%&,FG,%S#,#OQ8$*FJ$,9:$,*JU#$%*T:%#(0

MATERIALS AND METHODS

;)(/7-.6$)*+),+/$3()2%7%&'*%$)*+),+-./01.2345.-)65($*+

<,RQ:8*%:%*U#,'FOP:D*$FJ,FG,%S#,N*F8FT*':8,:'%*U*%&,FG,%9F,O*'DF-(*$P#D$*U#,
GFDOQ8:%*FJ$,FG,8:ON(:-'&S:8F%SD*J,b,%S#,WD$%,FJ#,*J,9S*'S,8:ON(:-'&S:8F%SD*J,
^:NFQ%,!4a`,9:$,*J%DF(Q'#(,*J%F,%S#,$%DQ'%QD#,FG,'S#O*':88&,PQD#,PF8&$%&D#J#,
^'/7-%$)*+ "`, :J(, %S#, $#'FJ(, FJ#, ^'/7-%$)*+  `, N:$#(, FJ, PF8&$%&D#J#,9*%S,
:Qc*8*:D&,P8:$%*'*E#D,:((#(,̂ P:D:GWJ,F*8`,b,9:$,':DD*#(,FQ%0,VS#,O*'DF-$Q$P#J$*FJ,
GFDOQ8:%*FJ,9:$,FN%:*J#(,:''FD(*JT,%F,%S#,GF88F9*JT,PDF'#(QD#0,

VS#,O*'DF-$Q$P#J$*FJ,FG,8:ON(:-'&S:8F%SD*J,*J'FDPFD:%#(,*J%F,%S#,$%DQ'%QD#,
FG,O*'DF-N#:($,FG,P8:$%*'*E#(,PF8&$%&D#J#,9:$,FN%:*J#(,N&,(*$$F8U*JT,:,%#J%S,
FG,%S#,O:$$,FG,*J$#'%*'*(#,*J,$%&D#J#,'FJ%:*J*JT,:J,:((*%*FJ,FG,PS:DO:'#Q%*':8,
P:D:GWJ,F*8,^PDFPFD%*FJ,!4d!`0,VS#,J#c%,$%:T#,'FJ$*$%#(,FJ,FN%:*J*JT,*J,:RQ#FQ$,
O#(*QO,:,$%:N8#,O*'DF-#OQ8$*FJ,FG,OFJFO#D,*J,%S#,PD#$#J'#,FG,:,$QDG:'#-:'%*U#,
:T#J%+,Q$*JT,:J,Q8%D:$FJ*',SFOFT#J*E#D,^e.442,b,L*#8$'S#D,;ONL`,#RQ*PP#(,
9*%S,:,%*%:J,$FJF%DF(#,L55,:%,%S#,5.,fLE,GD#RQ#J'&,*J,:J,FP#J#(,'FF8#(,$%:*J8#$$,
$%##8,O*c#D0,1J,%S#,8:$%,PS:$#+,%S#,PF8&O#D*E:%*FJ,PDF'#$$,9:$,':DD*#(,FQ%,9*%S,
:,P#DFc*(#,:'%*U:%FD,QJ(#D,:,D#gQc,'FJ(#J$#D,*J,:,$%:J(:D(,T8:$$,D#:'%FD,#RQ*PP#(,
9*%S,PDFP#88#D,$%*DD#D,:%, 4- h,i?0,VS#,FN%:*J#(,O*'DF-$Q$P#J$*FJ,9:$,$%:N8#,
(QD*JT,$%FD:T#,:J(,9:$,'FOPF$#(,FG,P:D%*'8#$,FG,4+!,_O,(*:O#%#D+,O#:$QD#(,
9*%S,8:$#D,D:&,(*GGD:'%*FJ,*J,:J,?FQ8%#Dj,k20,

Determination of lambda-cyhalothrin in the forms

VS#,9:%#D,GDFO,%S#,#OQ8$*FJ,9:$,#U:PFD:%#(,:J(,%S#,$:OP8#,9:$,(D*#(,GFD,5,S,
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:%,.4,i?0,VS#,PF9(#D,̂ :PPDFc*O:%#8&,74,OT`,9:$,:((#(,%F,5h,O8,FG,:'#%FJ#,:J(,
(*$P#D$#(,GFD,!4,O*J,*J,:J,Q8%D:$FJ*',N:%S0,VS#,$Q$P#J$*FJ,9:$,W8%#D#(,:J(,%S#,
W8%D:%#,:J:8&E#(,N&,="-L"k?,Q$*JT,:,!06,OO,l,!h4,OO,L&P#D$*8,!54-h,mZ2,
'F8QOJ,̂ n:'S#D#&-3:T#8`0,VS#,8:ON(:-'&S:8F%SD*J,9:$,#8Q%#(,9*%S,:'#%FJ*%D*8#)
9:%#D,^64d54,U)U`,:J(,(#%#'%#(,:%,5 4,JO0

Biological activity

VS#,%#$%,9:$,P#DGFDO#(,FJ,5h,G#O:8#$,FG,Musca domestica,^.-6,(:&$`,:J(,
Blatella germanica ^h,O:8#$,:J(,h,G#O:8#$`,VS#,%#$%,O:%#D*:8,9:$,:PP8*#(,FJ,
$QDG:'#$d,$OFF%S,^'#D:O*',P8:%#`,:J(,PFDFQ$,^P8&9FF(,P8:%#`,$%DQ'%QD#0,<G%#D,
5.,S,%#$%,*J$#'%$,9#D#,P8:'#(,FJ,%S#,:PP8*#(,$QDG:'#$,:J(,FN$#DU#(0,VS#,D#$Q8%$,
9#D#,PD#$#J%#(,*J,V:N8#$,!,:J(,50

RESULTS AND DISCUSSION

V:N8#,!,$SF9$,%S#,*J$#'%*'*(:8,:'%*U*%&,FG,#OQ8$*FJ,!,^9*%SFQ%,P8:$%*'*E#D`,
O#:$QD#(,:%,$#U#D:8,%*O#,*J%#DU:8$,:G%#D,:PP8*':%*FJ,FJ,%9F,%&P#,$QDG:'#$d,$OFF%S,
^'#D:O*',P8:%#`,:J(,PFDFQ$,̂ P8&9FF(,P8:%#`0,<J:8FT*':8,D#$Q8%$,GFD,%S#,#OQ8$*FJ,5,
:D#,PD#$#J%#(,*J,V:N8#,50,VS#$#,(:%:,':J,N#,'FOP:D#(,9*%S,%S#,D#$Q8%$,FN%:*J#(,GFD,
%S#,'FJ%DF8,TDFQP,̂ V:N8#,7`,9S*'S,(*(,JF%,S:U#,'FJ%:'%,9*%S,8:ON(:-'&S:8F%SD*J0

<.0-'+"=+ 1J$#'%*'*(:8,:'%*U*%&,FG,#OQ8$*FJ,!

Bioindicator
>7/0'(+),+

dead insects 
)*+%7(,.3'

Time

54,
min

.4,
min

!,S 5,S 7,S .,S 5.,S .6,S

Musca 
domestica

2OFF%S,$QDG:'# 54 5h 5h 5h 5h 5h 5h
% Mortality ?! "!! "!! "!! "!! "!! "!!

"FDFQ$,$QDG:'# ![ 5h 5h 5h 5h 5h 5h
% Mortality @A "!! "!! "!! "!! "!! "!!

Blatella 
germanica

o

2OFF%S,$QDG:'# 4 5 . h h h h h
% Mortality ! B! ?! "!! "!! "!! "!! "!!

"FDFQ$,$QDG:'# 4 4 4 . . . h h
% Mortality ! ! ! ?! ?! ?! "!! "!!

p

2OFF%S,$QDG:'# 4 ! ! h h h h h
% Mortality !  !  ! "!! "!! "!! "!! "!!

"FDFQ$,$QDG:'# 4 4 5 7 h h h h
% Mortality ! ! B! A! "!! "!! "!! "!!
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<.0-'+ =+ 1J$#'%*'*(:8,:'%*U*%&,FG,#OQ8$*FJ,5

Bioindicator
>7/0'(+),+

dead insects 
)*+%7(,.3'

Time

54,
min

.4,
min

!,S 5,S 7,S .,S 5.,S .6,S

Musca 
domestica

2OFF%S,$QDG:'# 55 5h 5h 5h 5h 5h 5h
% Mortality ?? "!! "!! "!! "!! "!! "!!

"FDFQ$,$QDG:'# 5h 5h 5h 5h 5h 5h 5h
% Mortality "!! "!! "!! "!! "!! "!! "!!

Blatella 
germanica

o

2OFF%S,$QDG:'# 4 7 h h h h h h
% Mortality ! A! "!! "!! "!! "!! "!! "!!

"FDFQ$,$QDG:'# 4 . h h h h h h
% Mortality ! ?! "!! "!! "!! "!! "!! "!!

p

2OFF%S,$QDG:'# 4 5 . h h h h h
% Mortality ! B! ?! "!! "!! "!! "!! "!!

"FDFQ$,$QDG:'# 4 7 . h h h h h
% Mortality ! A! ?! "!! "!! "!! "!! !44

<.0-'+C=+ =#$Q8%$,FG,%S#,'FJ%DF8,TDFQP

Bioindicator
>7/0'(+),+

dead insects 
)*+%7(,.3'

Time

54,O*J .4,O*J 5.,S .6,S

Musca 
domestica

2OFF%S,$QDG:'# 4 4 7
% Mortality ! ! " 

"FDFQ$,$QDG:'# 4 4 6

% Mortality ! !  B

Blatella 
germanica

o

2OFF%S,$QDG:'# 4 4 4 4
% Mortality ! ! ! !

"FDFQ$,$QDG:'# 4 4 4 4
% Mortality ! ! ! !

p

2OFF%S,$QDG:'# 4 4 4 4
% Mortality ! ! ! !

"FDFQ$,$QDG:'# 4 4 4 4
% Mortality ! ! 4 4

VS#, %9F, FN%:*J#(, PD#P:D:%*FJ$,9#D#, 'S:D:'%#D*E#(, N&, S*TS,OFD%:8*%&, FG,
N*F*J(*':%FD$0,<J,*OPFD%:J%,:''#8#D:%*FJ,FG,%S#,*J$#'%*'*(:8,:'%*U*%&,FG,%S#,PDF(Q'%,
9*%S,:((#(,P8:$%*'*E#D,9:$,FN$#DU#(+,9S*'S,*$,(Q#,PDFN:N8&,%F,%S#,G:'%,%S:%,%S#,
O*TD:%*FJ,FG,%S#,:'%*U#,:T#J%,%F,%S#,$QDG:'#,FG,PF8&O#D,N#:($,^O*'DF-P:D%*'8#$`,
F''QDD#(,OFD#,#:$*8&0,VS*$,D#8:%*FJ,':J,N#,#$%:N8*$S#(,GFD,:,$SFD%-%*O#,#cPF$QD#,
FG, *J$#'%$, %F, %S#, PDF(Q'%0,VS#, (*GG#D#J'#$, *J, N*F8FT*':8, :'%*U*%&, FG, %S#, %9F,
GFDOQ8:%*FJ$,9#D#,JF%*'#(,*J,%S#,':$#,FG,#cPF$QD#,%*O#,N#%9##J,54,O*J,:J(,5,S0
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LF9#U#D+,9#,FN$#DU#(,9S*%#,$#(*O#J%,'FU#D*JT,%S#,NF(*#$,FG,%S#,*J$#'%$0,
VS*$,':J,N#,#cP8:*J#(,N&,%S#,:GWJ*%&,FG,%S#,9:c&,8:&#D,'FU#D*JT,*J$#'%$,'Q%*'8#,
GFD,%S#,9:88$,FG,PF8&O#D,N#:($,X!7Y0,VS*$,#GG#'%,*$,JF%,PF$*%*U#+,N#':Q$#,*J$#'%$,
O:&,P#DO:J#J%8&,$%:*J,%S#,$QDG:'#0,B#,'FJ%*JQ#,FQD,:%%#OP%$,%F,*OPDFU#,%S#,
GFDOQ8:%*FJ,:J(,(#%#DO*J#,%S#,O:c*OQO,FP#D:%*JT,%*O#0

CONCLUSIONS

nFD#,:J(,OFD#,:%%#J%*FJ, *$,P:*(, %F,(#U#8FP,#JU*DFJO#J%:88&,GD*#J(8&,:J(,
$:G#,P#$%*'*(#$0,=#(Q'%*FJ,*J,%S#,(F$#,FG,:J,:'%*U#,$QN$%:J'#,:J(,:,'FJU#J*#J%,
P:'f:T*JT,b,:D#,%S#,O:*J,%:$f$,FG,%#'SJF8FT&,FG,'FOO#D'*:8,GFDO0,

VS#,$QNq#'%,FG,FQD,*JU#$%*T:%*FJ,9:$,%F,:,FN%:*J,PDF(Q'%,9*%S,%S#,GF88F9*JT,
PDFW8#d,S*TS8&,PF%#J%,:'%*U#,*JTD#(*#J%+,:,8F9,'FJ%#J%,FG,:'%*U#,$QN$%:J'#,:J(,
'FJ%DF88#(-D#8#:$#,$&$%#O0,B#,(#U#8FP#(,:,O#%SF(,GFD,FN%:*J*JT,%9F,%&P#$,FG,
%S#, :RQ#FQ$,O*'DF-(*$P#D$*FJ, FG, PF8&$%&D#J#,9*%S, %S#, :'%*U#, $QN$%:J'#,9*%S,
S*TS,N*F8FT*':8,:'%*U*%&0,VS*$,$%DFJT,*J$#'%*'*(#,#GG#'%,':J,N#,:$$F'*:%#(,9*%S,%S#,
U#D&,$O:88,$*E#,FG,%S#,O*'DF-$Q$P#J$*FJ,P:D%*'8#$0,LF9#U#D+,9#,'FQ8(,JF%,PDFU#,
:'S*#U*JT,$8F9,D#8#:$#,D:%#,N#':Q$#,%S*$,:$P#'%,J##($,:,GQD%S#D,*JU#$%*T:%*FJ0,1J,
U*#9,FG,%S#,U#D&,S*TS,OFD%:8*%&,FG,*J$#'%$,':Q$#(,N&,%S#,%9F,#OQ8$*FJ$,GQD%S#D,
D#(Q'%*FJ,FG,8:ON:-'&S:8F%SD*J,(F$#,9FQ8(,N#,9FD%S,*JU#$%*T:%*JT0,
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