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SAS ST L Npse opcd sy Sl ol rals
}jlp\jﬁTéuﬁquwJ:ﬁﬁ@l{aJémééb
oL, 5 ¢ el (Ender et al., 2005) . 13
Calibee clacbile L L (Etebari et al., 2007)
sla ‘..U'JT CAled 53 gyl gme Dk B nS 99
a.k.asl..:.»GﬂjTﬂng;jléb\M}&\:jﬁ):;y
(Zibaee et al., 2011) o, 5 oL LS
O BU o a1 0B oS s e sl lale
Ab S e S5 S W janie i Sl et
SESY (b 3Ulind ol hndl 5 gnT Cdlad (5 (6,15 sme
o s sl e 5T b LS 5 5B
slag,Y 5l b e (Sharifi er al., 2013) o, Kes
'g"iJjT Sl s gyl pme Dol ks 3T o ¥ oo
5 el T 5 bl cudplie 53 s oo
aw Gls Ol i i3 S edaline 1l e el 0556 oIS
2 (58 5 o ) Gl od U se s
gjcujwsuylfubgmws-&ﬁ(u?l
ot polde u»fg:JT J.A L;d._?u szl JM
wdo b glad OULS 5 &8 ST 1 A8 o i
T Sl O g e 4 e (BL oy olesd
Slge 23l Ol us of (oo p a5
2 on ol O S il ASL s s
Sl Glsje 3T 55 S 55y D) ge sl S
5 Sy @i 5 SLhwl -l 05568 5 ages
oS i Oljee ek (o5 2T oy Lol gl ] e
Segp 33 S Olge 4 OT 51 0lsas b Cnl s 3T L8
35 eslizul 53T 0L Ol dam plu 5 ST opl J S s,
b 5959 3Mg0
E. kuehniella w39y
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Vo o Cagby o gmedan oy YO Glos s e sle

40Jio
6 =6 LAGRS) Ol e Ly glaodss s
5035 o2 p L LOT o dd g 5 & Jb ol i 5405 58
o i 5 2 S S 55 65, L5 0 DLS 5 ol b les
SlaoiS len Jals LS 5 o) 3,108 36 Wl o2
ah OLS 3 D) pn bl S 05l Joo 2 s
(McGregor and -3 oS 5,0 S ,m Jols Slo 030598
st 0331881 O g0y 98 aline LS 55 Kramer, 1997)
cbable s ISl U« (Nijhout, 1994) s
(ot ) S gr Jmaly D i gy LS e 5
L(\WAY
G3A ol s emd 0 e PE 2 ple!
S S, A R 53 o er_-l Aol ol s
5 o ber BoSsa oS Gimes 5 Gidses
e (aL..z-\ (Nation, 2008) . ,ls i& el yda s S
LB s Sl i Cidpen b S5 o s
N o PPN L SV CH S P S PR
SLS 5 by 835 M5 gleas s La‘..iﬂ B
gk sl g bl IS A (555 gl
U 31l 5= ol 055650 5 (o pae (sl il e ) sbay
03 ghed SLS 5 GSle s 5 4 5 e 5T 50
Zibaee et al., 2011b; ) dzus Olie- Cadgen
SIS 5all 5 T YT (Vontas er al., 2001
Conl Oguliaal il 5 T3 55 VT s > oS
bt 53 55 5kl 5 el Db ,LWT (Giboney, 2005)
Sl 8 5 Slwl IS 4 S8 S WT 5 ST
ﬁ;T SUiasdes oY (Klowden, 2007) 5,1 :&
(Nation, <l sYsb slajly s 53 SLSY oS L
3,03 L Ol jhe el STy s bajlaSTT s 2008)
.(Lavine and Strand, 2002)
Slp ¢S Comm Jds & Dlie Al GlaodiS” by
-t elin (5L BT ST (gl Ollae e ple 5 0L
SIL J 28" 4 Odewy sl . (Loschiavo, 1976) asl
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31l 5= 1 984l o i

3 esbiaal b il i el 055658 3T i
O me 53l plonl (Oppenorth, 1979) &, 0l sy
ke Y0) 25 S Yo Lldie 4 DCNB® 5 CDNB'
¥0) odd slol 05l 8 2y S Yo 4 48 (Y50
G0 3l e S Ve e s 6l (Ve e
53 eyl B0 s Ol s oAb Ll bie & e 5T
B - I PN PEIPYI T GIN VAP P R W P
REPEY. SRS ORI PP DRy g
3 sl o T 6 ka7 9 oV T Cdled i

P G b T s o) S e
Olpl ¢S s &5 4 &S 5l eslizal b (Thomas, 1998)
Al i 4235 V0 Gl s 26 5L FAY C}»J}bﬁ
3900 ST Ll pomi

L (King, 1965) &8 5y o w57 gl I
YE zge sk 53 0Lyl oS s £S5 ,E S jhesliad
JREE PRI R WA T 5 S WS e PR
sl (8 Called uomius
O 5 5L Eay el w31 ol e
PS5 b gl s ] (Leonard et al., 1985)
VoV el b ATy e 5 3L s S 00 fuls
S50 s Sn O 5 1 fi s Ol 526 & L-Dopa 5 S
Fosl FAY s (6y9 Ol 4kEs O Gl e s g T
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‘. 1-chloro-2,4-dinitrobenzene

>, 1,2-dichloro-4-nitro-benzene

(Sl el A s ol Cele V()5 00 5 Lo
(b5 ) puE 5T (sl osmn oM w55 )
LY ks plowl (il o Y0) (s el 5 (0,5 9) aies
Gl 53T )3 5 Lkl 03ls 2yg 0 polex e 4 Ohes U
A ) 5 eslinal 35 g0 glacd g 5 (i S
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CS 5 5 g ol 3 eslinel 350 05 sm 815
el 03 Ao 53 AV IS 03l 5 0l S 53 LaS™ 35S
3l ysb )T ly, wele YP 2T o clasY
s Ve e O o gchle Lo as Ol
s g Oy BISS I e 8 s S
Sl A 53 g b ealanal () gl 51 dai dals glag,Y (gl
4 s 05 (Sla g, Y 5 Olal slaws .25 8 15 5 Y T
5 el 53 Cele FA 5 XF Sl de ols LSS (slao i
cble POLO-PC i3 ¢ 3l oslizal L 5 0dss oo Loy
CLle g lasd s Sla qwy Sl 03 e LCso
O5asn S8 2o 5 0 S5 SaVen 5¥ e ) ee gls
3 VF Sl oil 93 s 5 edd Hls ST e 5,¥ Y (6,
A il g lasd g (Sla oy 2 el FA
Sloaige S o) 2 Sl 490 4F

23 o 250 SBY T Gladise ag Gl
Css S s 681 Cele FA 5 YF Sles gl o)L
L U5 gen ke T s Sadr 3 ¥ F Sl ws
o) gad o oS o3litul s 5505 5en 51 ol (6l
Aids p o3 W Coul wged a0 ¥ gles s
a4 baged oYU i ud S mle adds Yo e 4

G o s d 55 =0 glos 3 m 5T o Olse

NERYS
(o905 3 ol Sl i

Sl g 3l 03lizal b o goe el b ot
50 ey o Tobul Jeiel s Okl Jea-WT
5 ads S Yol ¢l (Han et al., 1995) Ol

2 a-naphtyl acetate

* . B-naphtyl acetate
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.(Chun and Yin, 1998) .
Sl Julow 9 4 o8

Heslimal b 5 (Balas WalS” = b IB )3 Laesls 4JS”
Wosls o (bl CoMasl 5 o plsil SAS 9.1 4150 ¢ 5
.uwﬁu,;aJW\ch.“ﬁ;,:oyﬂp
e g mbs

AT o Y 53,5 05550 881K LCsp V s
oS ke 1 08 58 FYVAY o das o 0L 1 5,7
K g S Chle s el pl el T sy
350 (stbeed g Sl oy 2 g Olje ) i S
Voo cble bosdd Ll glag,Y 38 15 eslizal
L1y osee Sl Sl gt 0 8 e 0 55 S
Sl P Sl il s Dbl Jadi-WT 51 eslizul
Olge & Juii-ly 8y (Y Jgda) sls glas |y gyls s
gy s il Sl i A eslanal | s
Lo odalie 2l e o 8o SCa Ve Sl Lo Sl
(Y Jsds)

M 95 O 30 (ot
o s el g bases 55 Ol as
‘_;)lf g @33};_’: )‘ oslatw! Lv (Lowry et Cll., 1951)

Al
X gl (S 3 O a0 Cynd

G S Il gl OsasT ook S8 Lasis oS
ol Sy b glies il ol T (55 01
F) s JS—F (VY il Y ge o 00) Slind
e (O¥se e V) Dlid 5 50T OV e e
GF s SIS s GLS Ty S (Ve e 10)
¥oJ el 5 (Ve oo /0) p pu ST g T-F L
Lolie L aiss Yo Ol 4 ek gai 5 g HlnST Solaws
Bl ol e 5L OFD 3 s 5 ol 4 5SC1 28T
.(Fossati and Prencipe, 1982)
395 Ol a0 comdd

RS L N
Soe 4y 5 Lk 0305 )13 s S s / sty S 5
asls OG5 o .J...:sjf DR s T 5 aads Yo-¥e
Lo Lol oy 40 J bl ) Lo ¥ el (g5l sladl )
2o W 3 e ged Ui 4SSl 48 ¥ Soe 4 g

S5 55 Slgmy 5 Ll 5oy Sl i ¥'e Sk 4y 4

ijja,lél)f\a L Ephestia kuehniella poler o Sl g,yY Hles odd dnloes slass olae-) Jgd

Table 1. LC values of hexaflumuron treatment on the fourth larval instars of Ephestia kuehniella
Concentration (1 g/ml) Slope+SE df X°
LCso 421.97 2.061 £0 .299 3 17.599
*. All values were estimated by POLO-PC software

L4 03 pess POLO-PC 52l £ Ly polas den

Ephestia kuehniella poler o sg,yY 53 (mOD/MIin) s ses 1wl CIled C)})}A}lﬁ‘j{h b-Y Jad

Table 2. Effect of hexaflumuron on general esterase activity (mOD/min) of the fourth larval instars of Ephestia

kuehniella
a-naphtyl a-naphtyl B-naphtyl -naphtyl
Concentration (ug/ml) 24h 48h 24h 48h
Control (0) 0.222+0.033b 0.424+0.190b 0.083+0.014c 0.159+0.041ab
100 0.334+0.289%b 0.533+0.120b 0.306+0.046a 0.346+0.075a
300 0.910£0.171a 1.863+0.303a 0.101£0.001c 0.097+0.132b
700 0.143+0.124c 1.124+40.462ab 0.232+0.026b 0.139+0.079b

* Means within a column with various letters show statistical differences by using Tukey’s test (p<0.05).
(p<0.05) was o 0Lz S5 09037 3l eslial b1y s bT (sla Soglis O g2 55 Calides U39 5113 sl KL
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Table 3. Effect of hexaflumuron on glutathione S-transferase activity (mOD/min) of the fourth larval instars of

Ephestia kuehniella
CDNB CDNB DCNB DCNB
Concentration (ug/ml) 24 48 24 48
Control (0) Oc 0.083+0.024b 0.137+0.065b 0.019+0.003¢
100 0.028+0.048b 0.206+0.061ab 0.409+0.062a 0.289+0.05b
300 0.281+0.023a 0.446+0.180a 0.261+0.099ab 0.541+0.046a
700 0.085+0.012b 0.350+0.017a 0.230+0.118ab 0.548+0.083a

* Means with various letters in each column show statistical differences by using Tukey’s test (»p<0.05).
(p<0.05) was o 0Lt S5 09037 Sesbimal b1y g b (sla Soglis 0 o a5 Calitbun (o5 slyls (8l 5 Kbe

Etebari et al., 2007; Shekari et al., ) £,z
caliee  cbcble L iash ol 52008
S 55T VT Clab o s sl 055050815
LS 6\NJL{)>}:5&:‘J€(’)?})§:‘ Voo sVee sl oo
b,k 5550 53 (F Jsdr) di sdalie Cslus FA 5 YF
Ve les 3l o mie (AST) il st
A salie Gl ojk 53 03 alde eSS
Caliber ool Gladend 5 55 @ 5T 920001 (F dout)
s 3 e s 2Bl s el e
Voo CBle s 3T e ol Sl e edalis
Jeooss b aaio auins OlS Wl g il s 0 55 S
N el 5 5T N o 5T el il 55 4 55
Lokt Lled 06 glseS y oSs )Y L3(ALT)
5 Ul oo ane gsbay dald b awglie 45 sl slT
A2 (AST) Sl it 5 el DL o 5T Elab el
oo @b sl sl (Valizadeh er al., 2013) csls
Eurygaster integriceps Puton (Hemiptera: r.u?
r—:ﬁTﬁ-’ Sl 55 3 S 5 msm L Scutelleridae)
ol 1y 5l 5 s VT 5 51 sl 5 sl S LT
sles slag,Y 55 cpemes (Zibaee et al., 2011b) »1s
Galleria mellonella L. (Lepidoptera: o.i

w31 55 o) Sl mlaw 055150 Je b Pyralidae)

Aok 03 135w wge Gl 5T EST) bl 2l

(Hemingway dcea oles OLS 5 6 ul ks
(GST) Wl iul 5 0456 48 s and Karunatne, 1988)
(s s p 5 iz lyls o) 68 sl 5T
Lyls a8 e ,0ud g oIS (gla iSTe o Cislae j3g 63
slas,Y 4> (Vanhaelen et al., 2001 ;Yu, 1982)
o T b eds 5l 0t S oS
oS Csls il a3 - el 055688 5 51l Cdles
A1 93 ol s ol SLS 5l e ediasOlis
33 & A esis o (Valizadeh er al., 2013) .
e 1 0Ll 5 JU 51 68 p ki s Myzus persicae

Trichoplusia ni Hubner, Heliothis virescens
4 Jx5 Anticarsia gemmatalis Hubner , Fabricius

—ol 0l Cle LS 4t sk Sl edS
»»> (Vanhaelen et al., 2001) 555 0 ¢ a5 il 5
L Spodoptera littoralis .05 s N
& il =l 05368 I mkw Spinetoram
Sl Sglime el S g alS (gl smasb
(Fahmy and Dahi, 2009)
el 2S5 oS s o la 5T Sl auil 5 el
oy § JUsl Eel 5035 IEE |y ol 587 WIT 5 4ol

- el 5S4 5 S T @ sl T el 1 g2
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el VY 5 FA Glds 5 Jials el YF 51 de ﬁ;T 05 sy e (Ender et al., 2005) =it !5

AL ame 5 Sl pedlSa 1 B Ll 5 o o8 Bl 23 Bombyx mori L. (Lepidoptera: ) i,

{(Etebari et al., 2007) 35 o) Cdlad 3 oS 9,09, L ods Hles Bombycidae

Ephestia gz o sbas,Y 53 (mol/min/mg protein) St 5 gaT ST 5 VT Sl 0y g0 5ol Kn 56 -F J g
kuehniella

Table 4. Effect of hexaflumuron on alanine (ALT) and aspartate (AST) amino transferase activities
(umol/min/mg protein) of fourth larval instars of Ephestia kuehniella

ALT ALT AST AST
Concentration (pg/ml) 24 48 24 48
Control (0) 0.223+0.058ab 0.223+0.058a 0.143+0.017ab 0.143£0.017b
100 0.160+0.026b 0.237£0.059a 0.268+0.091ab 0.148+0.132b
300 0.245+0.040ab 0.143+0.028ab 0.115+0.102b 0.182+0.079b
700 0.27440.025a 0.059+0.037b 0.334+0.117a 0.54740.079a

* Means with various letters in each column show statistical differences by using Tukey’s test (p<0.05)
(p=0.05) das 0 Ol (S5 05037 3l enlazal b1y golaT (sla g O g o 5 Caliies o >~ 51515 sl u.i;l.:a i

334505 ogn (E LIS 8 el 53 a s o S
Wb Fole SIblo S L S Od 30 o
caldee  lackle L5 (Beckage, 2008)
TYRCIN Vg GO [ NS RO e
FA Sl o5l s Jo s Hlad I ey Cela TP s dals
Jadar) i edaline (gyls gae D& Hlad I ey sl
S 50 5 PS5 b ¢S Jsene G St W(F
e U185 GRIB s alS el e s
ZB Al 03 ST 5 e £ S s !
. (Zibaee et al., 2011a) L& Beauveria bassiana
B T e S ol el ) s
BININE g S (XH S PO P NV gy P Y
FA Sl slaeil 5 Oayseshl Ka Caliie glac bl
olis Yol 8 Wb s Ol LRl o ol
b bl e i o Cled Cgr 55 4 95Y 5L edias
o kS o Al 3 e (Y Jsdr) AsL e 5T b

Eurygaster integriceps Puton (Hemiptera:
PusS 9mam Ao slaclle L Scutelleridae)

Ve s Jo s Cele FA YF s s, eSSl
GlapslSe s 4 o8 3L il B o8y 5 Olje el
(Zibaee et al., ol o gl Cod Ol ho 55 Sl
G S L kol o S e Hles slagyY s 2011b)

ol ( Sad I w2 5TALDH) 5U35,4ms kS
Kaplan and Pesce, ) 5,5 555 3L aen y5 oS
b5 SN @ 1y Slyg,m O3S OlAB s o7 (1996
il Gl etls WS @ ) A8 e
(Wu and Lam, 1997, L LSda e S
o) o s m ol by (Diamantino et al., 2001
Ol Bl ydn S edd e 130G a5 0 5T
Jes @ Jgdr 4 45 b (Thomas, 1998) Ll o 5 5
SSsdas SESY Sl 53 ol ian e D)0 581K
Ll o 5T opl b Sl s KK sl Lol 5 sl
gl (Bl AL s Dl 5w e i L L 5
od lod pdS Jgene ys Bl D) 500 Sa 5l
Golasme psba Tl S b S b
o Sl bl ) (Zibaee et al., 2011beils jials”
Culex pipiens L. (Diptera: Culicidae) ,» - ST
pr e 5 055Vl (D gl iS5 ST L sds s
Spodoptera sy ,N 4 .(Arshad et al., 2002)
«Jdss litura Fabricius (Lepidoptera: Noctuidae)
(Senthil-Nathan and =.ils zals” sl 13T Lol
Kalviani, 2005)

gl ) uwlfjl}& 035 S g O e
-0 odlimal Jljegr il sla 2S5 5 Jole el gla
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Ol AalS” 815 5 (Fahmy and Dahi, 2009) sl
It 5 a6 S Sldlasy ol andllas 53 05,88
b iSTe o e 4 Dl Sk san (gla ] e >
(Oguri and Steel, 2007; Surendra-Nath, ..

35 055548 Ol zals’s 2003; Friedman, 1978 ).
S S h ) eslinl e 4 Dl o plea]
- b 1y () ol s (Nath, 2000) o i 55
Ny

Sk am g e L ESEIT Saus ;o b
bt SLS 5 (658 e b5 ol 01 Kiaysy
53 305 JaS Cov 1y SBT Carex Olab Olg 0
- 3T SIS LCs0 sliis 51 28 553 53 bl s
Jo 5 gl sy cbulgis V‘”:jfb 03 pse cla
D3 5 o 1y 5T s e ped gml 53 e bS]
slow M| cwlid S5 55 Ll g5 g0 YD ol sl
S olwT 51 (6,8 o 6T Comen OLab I 505 S
el el ol LUK ox plal 5 05
S AT L 2S5 ol ol 055 55 53 Ateun Lol sl
ST slen S35 Ll or o i b Sl 5 s gl
CIled s il oo OYM] | ST e ok 4y (o3b )
5L Fae 55 15 olen Jolss 43T o e Cuaglie
350 55 ST 05 Seo IS ighas ! el
2l Gss eop ) S 25hie Sl 5,515 e s
e sl peo Ll i 5o & (65,5lS DY same BT
0TS 53 mal (688 Olsiews 5 558 plonil 55 Aoz
AL

s (Monconduit and Mauchamp, 1998)

55, Ol (Etebari et al., 2007) o3 oS 5,05,
b malS (ol gen

Sl Ly STs ey b anlie 53 bag >
S5 M5 a3l (S5 5 sl b 55 il sla
ST Wy Shday Sy oS, b awlas ;o zis
(Chapman, 1998) & s ¢Sist Ll b s ¢S gl
- e Ol el YF Sl 03l 3 dy edS 6 5 Ol e
Cele A Sl ol s Jy il wald 4 Cd (gyls
A e g eSS e S 55 Ol
25 e Olgee (A Jgda) SIs Olis 2alsl dals 4 Sl
o pl S 5 (Zibaee et al., 2011b) ouS Jsane oy

B s a5 b o Sl (Etebari et al., 2007)

Osoysn SBSS JUT L odd [l Sl i 53 Codils talS”
el 53 5 Pl Glsen 3 oy Ll e
Sl e 4 8 Wl SR e s SR )
Sl g e S35 Sl O3mosr GBS T I fol>
LS T 1,5 .(Mulye and Gordon, 1993)
2 S ST S el el Gl 050
Zera and Zhao, Liys e s edSs 5 M5 5 555
(2004)

S5 Gladsly Sl eds S (s pedy 055K
S5 o 0,y Cadie aarls Cpea S O
Sl e 0555 (Klowden, 2007 and Lide, 1998
laamaale 6l 05V (6551 ¢ i 53 S5 50 e Olse &
22 @l Slad plin 5 (Lol § ot (5515
el glackle Gl .(Lide, 1998) .5
Sles o3k 53 058 Ol S Ll 0 ge ol K
5033 s (8 Jgda) s dald 4 s Sl FA 5 YF
Olje J2alS 55 (Valizadeh et al., 2013) of,Ken
Do) Ul S 5N s 058K

Xanthogaleruca luteola Mull (Coleoptera:
sdaline 1) sl 5037 b et 44 Chrysomelidae)

Spodoptera s\as,N 53 05,508 Ol cpiomen . L3 S
Sl Ls s odiyles  Spinetoram L <5 littoralis


www.SID.ir

35T o pod Llsid eed i 2 0555081500 30 (05 Sen 5 280 A

Ephestia kuehniella ¢ )lgz  sla5,¥ 5> (Lmol/min/mg protein) 055,48 SbSY Sl O9y50 581 K 36 -0 J gt

Table 5. Effect of hexaflumuron on lactate dehydrogenase activity (umol/min/mg protein) of fourth larval instars

of Ephestia kuehniella
LDH LDH
Concentration (pg/ml) 24 48
Control (0) 0.188+0.062ab 0.188+0.062b
100 0b 0.102+0.099b
300 0.302+0.290a 0.474+0.041a
700 0.151+0.076ab 0.369+0.050a

* Means with various letters in each column show statistical differences by using Tukey’s test (p<0.05).
(P<0.05) deas o Ol S 5 05a3T 5loslazal U1y g5l (gla Sslds O g ja 55 Calides o5 sl)ls slo u,:i.l.:a s

Ephestia kuehniella poler o sgY Hs st s (.U'JT Sl Q,)}Ulélj'ia go S U PRES

Table 6. Effect of hexaflumuron on phenoloxidase activity (umol/min/mg protein) of fourth larval instars of

Ephestia kuehniella
Concentration (ug/ml) 24 48
Control (0) 0.163+0.106ab 0.255+0.043a
100 0.206+0.063ab 0.252+0.067a
300 0.389+0.137a 0.215+0.052a
700 0.023+0.039b 0.252+0.042a

* Means with various letters in each column show statistical differences by using Tukey’s test (p<0.05).
(p<0.05) was o 0Lz (S5 09037 3l eslizal b1y s beT (sla Soalis O gt 8 55 Calies U39 (5113 sl 5l

Ephestia kuehniella C)L@?ydu,)\l)s(;ééyﬁrfgy);n::;ﬁolkﬁo,)y}lélﬁnﬁjt—vkj,.@-

Table 6. Effect of hexaflumuron on amount of protein activity (mg/ml) of fourth larval instars of Ephestia

kuehniella
Concentration (ug/ml) 24 48
Control (0) 0.396a 0.396¢
100 0.406a 0.415bc
300 0.387a 0.499a
700 0.413a 0.443b

* Means with various letters in each column show statistical differences by using Tukey’s test (p<0.05).
(P<0.05) deas o 0l S 5 05a3T 5loslazal U1y g5l (gla Sslds O g ja 55 Calides o5 slols slo u.:i.l.:a s

Ephestia kuehniella. ¢ )\ o sW35Y 53 (A oo 205 (o) o ol (55 b 1 055508188 36 -A st

Table 8. Effect of hexaflumuron on amount of triglyceride (mg/ml) of fourth larval instars of Ephestia kuehniella

Concentration (ug/ml) 24 48
Control (0) 0.384a 0.364b
100 0.434a 0.378b
300 0.384a 0.564a
700 0.371a 0.448ab

* Means with various letters in each column show statistical differences by using Tukey’s test (p<0.05).
(P<0.05) deas o Ol S 5 O5a3T 5loslazal b1y g5l (gla Sslds O g ja 55 Calides o5 - slols slo wi\.:a s
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Table 9. Effect of hexaflumuron on amount of glycogen (mg/ml) of fourth larval instars of Ephestia kuehniella

Concentration (ug/ml) 24 48
Control (0) 0.504a 0.707a
100 0.35b 0.385b
300 0.328b 0.335b
700 0.322b 0.336b

* Means with various letters in each column show statistical differences by using Tukey’s test (»p<0.05).
(p<0.05) was o 0Li5 S 5 09037 3l esbinal b1y 6 T (sla Soglis &gz, 55 Caliben U39 s1ls sla 5 Kke
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Abstract

The flour moth, Ephestia kuehniella, is one of the important pests of stored products that cause
annually severe damages. In the current study, changes of detoxifying enzymes, some enzymes
involved in intermediary metabolism and some non-enzymatic compounds were determined in the
larvae of E. kuehniella treated with different concentrations of hexaflumuron. Larvae were treated by
100, 300 and 700 pug/ml of hexaflumuron and aceton (as control) at different time intervals of 24 and
48 hours. Larvae treated by 300 pg/ml of hexaflumuron demonstrated the highest activity of general
esterases in both time intervals when o-naphtyl acetate was used as substrate. By using B-maphtyl
acetate as substrate, the highest activity was observed in the larvae treated by 100 pg/ml of
hexaflumuron. Similar results were observed in case of glutathione S-tranferase thatimply presence of
some isoforms of these enzymes. After 24h, activity of alanine aminotransferase was elevated along
with increase of hexaflumuron concentration but adverse results were observed after 48 h. In case of
aspartate aminitranferase, the highest activity was observed in the larvae treated with 700 pg/ml
concentration. Increasing of hexaflumuron concentration causes higher activity of lactate
dehydrogenase in both time intervals. After 24h, the highest activity of phenoloxidase was observed in
the larvae treated with 300 pg/ml but no statistical differences was observed after 48 hours. There
were no significant differences for protein and triglyceride concentrations after 24 hours but their
highest amounts were observed in the larvae treated with 300 pg/ml. Increasing of hexaflumuron
concentration decreased amount of glycogen in the treated larvae. These results revealed that
haxaflumuron could intervene in intermediary metabolism of E. kuehniella in addition to disruption in
growth and development.
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