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Table 1. LC values of hexaflumuron treatment on the fourth larval instars of Ephestia kuehniella
Concentration (pg/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 0Lz (S5 09037 3l eslial b 1y s beT (sla Soglis O g2 55 Calies U39 (5113 sl KL

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 Cslu FA 5 YF
Ver les sl o mie (AST) Sl iauil 5 sl
A salie Gl ojk 53 03 alde » 08 S
Calies 4wl gladenl s s ﬁ;T 95 ol (F Jsd)
s S e s 23S 53 el
Voo CBle s 3T s ol Sl o e edalis
Jeooss b aaio auins O Wi ldr 055 S
il gl VT 3T e il 55Y & (350
Lokt Lles Ol LlseS  oSs )Y 3(ALT)
5 ORIl oo ane ysbay dald b awlie 45 sl slT
A2 (AST) Sl it 5 el DL o 5T Elab el
oo @b sl sl (Valizadeh er al., 2013) csls
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ol 1y 5l 5 s VT 5 51 sl 5 sl S LT
sles slag,Y 55 cpemes (Zibaee et al., 2011b) »1s
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Ll A8 6 j0ud g0 IS gla iSe i Dglas 35 65y
s,y s (Vanhaelen ef 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
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(Fahmy and Dahi, 2009)
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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
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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 o Ol (S5 05037 3l enlazal b1y golaT (sla g O g o 55 Calides oy 611> 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
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Ve s Jo s Cele FA YF s s, eSSl
GlapslSe s 4 o8 3L il B o8y 5 Olje el
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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 L

Ephestia kuehniella poler o sgY Hs st s (.U'JT Sl Q,)}Ulél}f.a o UPNES

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 g 55 Caliee U39 (5113 sl ko
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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 05aT 5loslazal U1y g5l (gla Sslds O g ja 55 Calides o5 slols slo u.:i.l.:a L
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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 L
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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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