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ABSTRACT

Methanolic extract of biactive compounds dEucalyptus citriodoravas assayed for in vitro afitisectactivity against
Tribolium castaneun(Herbst) GC-MS analysis ofEucalyptus citriodorarevealed the existence of théPinene |,
Eucalyptol , 2,4-Dimethylstyrene , Isopinocarveol , Gis menthel(7),8dien2-ol , Bicyclo[3.1.1] heptar3-0l,6,6
dimethyl2-methylene,[1S-( 1 U -Carand,(1S,3R,5S,6R})- , Terpinen4-ol , T h y mo {TerpjneolU 7epitrans
sesquisabinenda y d r a tE¢ e me namopaene ,MAzulene ,1,2,3,3a,4,5,60ctahydrel,4-dimethyt7-(1-methyl) |,
Alloaromadendrene b-Guaiene , Epiglobulol , Globulol,-Raphthalenemethanol , decahydiq WYatrimethyl-8-
methyl , 8-epigamae u d e s modcorenol , WPdaydrocyclopropale]azuleré,5,6triol , 1,1,4,6tetramethyl
Phenylalanine , “aminoN-t-butyloxycarbony, t-butyl ester , 1,4Naphthoquinone , -&cety}t2,5,#trihydroxy- , 1-
Glyceryl ricinoleate , Decanedioic acid , dibutyl est€uranl7-oic acid ,216-didehydre19-hydroxy-,methyl ester, 1,4
Naphthoquinone , -acetyt5,8-dihydroxy-3-methoxy , 9-Octadecenamide , (Z) 9-Octadecenamidel2-hydroxy-,[R-
(2)]- , Tertbutyloxyformamide , MNnethytN-[4-(1-pyrrolidinyl)-2-butynyl, 17Pentatriacontene, Vitamn E -and
Sitosterol.The FTIR analysis oEucalyptus citriodordeavesproved the presence éfkenes, alkyl halides and alkanes
Eucalyptus citriodoravas highly activeon accumulative mortality ofribolium castaneunHerbst) (adult)
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INTRODUCTION eduction of fecundity and fertility. However, there is an
Tribolium castaneurn{Herbst) is considered as a major urgent need to develop safe alternatives that are of low
pest of stored graids Annual postarvest losses  cost, convenient to use and environmentally frieHdfy
resulting from insect damages, microbiddterioration  Considerable efforts have been focused on plant derived
and otlers factors are estimated to be- 126% of mateials, potentially useful as commercial insecticides.
worldwide productioA Control of these insects relies The aim of our study is to evaluate the insecticidal
heavily on the use of synthetiénsecticides and activity of the methanol extracts frork. citriodora
fumigants. But their widespread use Hagl to some against larvae and adults Dfibolium castaneum

serious problems including developmentimgect stains

resistant to insecticid&§ toxic residues on stored grain, MATERIALS AND METHODS

toxicity to consumers anikhcreasing costs of application. Extraction and isolabn of E. citriodora

However, there is arurgent need to develop safe The fresh leaves (1.8 kg) d@&. citriodora (purchased
alternatives that are of lowost, convenient to use and from local market in Hilla city, middle of Iraq) wer
environmentally friendlyCorsiderable efforts have been hydro distilled in all glass levenger apparatus
focused on plant derivedhaterials, potentially useful as Eucalyptus citriodorawas stored in airtight container to
commercial insecticidesTo avoid pollution of the avoid the effect ofhumidity and then stored at room
environment, deterrent and repellent substances havéemperature until further useMethanolic extract of
been searched for gie control during recent timgs Eucalyptus citriodorgpowdered were soaked 1900mL
Plant prodots have been successfully exploited as methanol for ten hours in a rotatory shaker. Whatman
insecticides, insect reflents and insect antifeedahts No.1 filter paper was used to separate the extract of.plant
Higher plants are a rich source of novel natural The filtrates were used for further phytochemical
substances that can be used to develop environmerg#al safnalysi$?4

methods for insect contfolinsecticidal activityof many Determination of antinsect activity

plants against several inse@sts has been demonstrated Tribolium castaneumwas obtained from laboratory
The deleterious effects of plant extracts or pure culturesMaintained in the dark in incubators at 26 + 1°C
compounds on insects can be manifested in severalhis insect was reared on wheat flour mixeithwyeast
manners including toxicity, mortality, antifeedant growth (10:1, w: w). Adults of 1-week old were used for the
inhibitor, suppression of repdoctive behaviour and study of plant effectsA control was prepared in the same
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Figure 2: Effect of methanolic leaves extratEucalyptus citriodor@an accumulative mortality of Tribolium

castaneum (Herbst) (larvae).
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Figure 3: Effect of methanolic leaves extratEucalyptus citriodoran accumulative mortality of Tribolium

castaneum (Herbst) (adult).

way but extract applation was omitted. Five replicates Gas chromatographly mass spectrum analysis

were set up for the treatéd”. To assess the effects of GC-MS is a powerful technique used for many
different extracts on progeny production (F1), 30 adultsapplications which has very high sensitivity and
were added to each glass vial containing a culturespecificity. The GCGMS analysis othe plant extract was
medium treated as above. After 48 h, the adults weremade in a Agilent 789 A instrument under computer
removed and the glass vials were returned to thecont r ol at 70 eV. About 1lelL

incubator until F1 adukmergence.
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injected into the GEMS using a micro syringe and the components corresponding the peaks were determined

scaning was done for 45 minutes. The time from when

as follows. The First set up peak were determined to be

the injection was made (Initial time) to when elution U-Pinene, Eucalyptol, , Isopinocarveol, @is menthe
occurred referred to as the Retention time (RT). Helium1(7),8dien2-ol, Bicyclo[3.1.1]heptasB-0l,6,6-dimethyt

gas was used as a carrier as well as an eluent. The flo@methylene,[1S( 1 U,

rate of helium was set to 1ml per minuteompounds

were identified by comparing their spectra to those oftheh y dr at-E| e men ecppaene,b

Wiley and NIST/EPA/NIH mass spectral librafig¥.
Statistical analysis

Results of the study were based amalysis of variance
(ANOVA) using StatiSca Softwaré’. A significance
level of 0.05 was used for all statistical tests.

RESULTS AND DISCUSSION
Identification of phytochemical compounds

-Caranol,(1S,3R,5S,6R),
-T&kpineol, Zepitranssesquisabinene
Azulene
,1,2,3,3a,4,5,6;06ctahydrel,4-dimethyl7-(1-methyl),

Al | oar o ma dseaede; Epiglebulol, &5lobulol,-2
Naphthalenemethanol , decahydig Utrirdethyl-8-
methyl, 8epigamae u d e s mo | ;acorenol, U
Perhydrocyclopropale]azuletg5,6triol , 1,1,4,6
tetramethyl, Phenylalanine , -aminoN-t-
butyloxycarbonw,t-butyl ester, 1,4Naphthoquinone , -6
acetyt2,5, trihydroxy, LGlyceryl ricinoleate,

Terpinen4-ol,

Gas chromatography and mass spectroscopy analysis ddecanedioic acid , dibutyl esteCuranl7-oic acid ,2,16

compounds was carried out in methanddavesextract
of Eucalyptus citriodorashown h Table 1. The G®/S

didehydra19-hydroxy,methyl ester, 14
Naphthoquinone , -Acety}5,8-dihydroxy-3-methoxy, 9

chromatogram of th81 peaks of the compounds detected Octadecenamide, (Z), -Octadecenamide12-hydroxy

was shown in Figure 1. Chromatogram -®1S analysis
of the methanol extract dfucalyptus citriodorashowed
the presence ofthirty-one major peaks and

,[R-(2)], Tertbutyloxyformamide , NnethytN-[4-(1-
pyrrolidinyl)-2-butynyl, 17Pentariacontene, Vitamin E

the andoa-Sitosterol(Figure4-37). The FTIR analysis of
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Table 1: Major phytochemical compounds identified in methanolic extrdeticdlyptus citriodora

S. Phytochem RT Mole Exact Mass Chemical structure MS Fragment  Pharmacologic
No. ical (min)  cular ions al actions
compound Weig
ht
1. UPinene 3.499 136 136.1252 53,77,93,105,13€ Anti-Bacterial
4@ Agents
2. Eucalyptol 4.632 154 154.135765 55,71,81,84,93,9 Anti-
6,108,125,139,1% Inflammatory
o 4
3. 2,4 5.158 132 132.093901 o 63,91,117,132 antioxidant
Dimethyist activity
yrene -
4. Isopinocarv 5.267 152 152.120115 H 55,70,92,119,13¢ antioxidant,
eol “ ,152 anti-
inflammation
and
antimicrobial
5. Cisp- 5.370 152 152.120115 55,67,91,109,13/ antiplasmodial
menthe H i ,152 and
1(7),8 antitrypanoso
dien-2-ol ?T/ mal activities
S
6. Bicyclo[3.1 5.570 152 152.120115 55,70,8392,109,1 antimicrobial
.1]hepgan 19,134,152 and
3-0l,6,6- L antioxydant
dimethy}2- 5 activities
methylene - |
J1s( 10
7. 5- 5.628 154 154.135765 OH 55,69,79,93,21, antimicrobial,
Caranol,(1 136,154 antr
S,3R,5S,6R inflammatory,
»O- / and
\ antioxidative
8. Terpinen 5.851 154 154.135765 \\ 55,71,93,111,13¢ anti
HO, —

4-ol , 154 inflammatory
action
/
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9. Thymol 5.891 150 150.1044655 51,77,91,115,13% antimicrobial

, 150 agent

10. UTerpineol 5.948 154 154.135765 OH 53,59,67,81,93,1  antiulcer

07,121,136 activity
//’

11.  7-epitrans 7.190 222 222.198365 H 55,69,82,93,119, Anti-oxidative
sesquisabin 161,189,204,223  activities
ene hydrate

HO
H
12. o2-Elemene 7.287 204 204.1878 67,93,107,121,1  antitumor
///’ 6,189 effects
T
13.  b-copaene 7.665 204 204.1878 55,79,105,161,2C anti
H 4 inflammatory
st
-

14.  Azulene 8.054 204 204.1878 55,81,91,107,121  Unknown
,1,2,3,3a,4, — ,147,161,175,18¢
5,6,% R ,204
octahydre
1,4
dimethyt-7-

(1-methyl)

15. Alloaroma 8.242 204 204.1878 \\ 55,69,91,133,161 antibacterial,
dendrene ;/ ,204 anti fungal

16. b-Guaiene 8.740 204 204.1878 55,105,161,204 anti

inflammatory
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