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Abstract

The aim of this study is to control two stored-material insects,
Tribolium castaneum and Tragoderma granarium.which are dangerous
pests that infect crops in fields and warehouses, employing safe
alternatives like plant extracts and nanoparticles to limit the hazards of
these pests. Rosmarinus officinalis, Zizyphus lotus, and Trigonella
foenum graecum are three Iraqi medicinal plants that have been
identified. As well as employing ethanol extract and ethyl acetate
concentrations of (2.5, 5, 10, and 20 mg/ml) as well as (1, 2, and 4%)
hexane extract on all phases of the two insects under study, Titanium
Dioxide nanoparticles were also put to the test. (TiO,) size (less than 25
nm) in controlling the two insects, and then testing the synergistic effect
of plant extracts with nanoparticles on the larval and adult stages of the
two insects, as well as studying the effect of phenolic compounds

separated from plants on the same insects' larval and adult stages.

The practical study was conducted in the insect lab and natural
products lab of the Department of Biology/College of Education for Pure
Sciences at Mosul University. Three extracts (ethanol, ethyl acetate, and
hexane) were obtained using the Soxhlet continuous extraction process
and a soluble solvent sequencing system. The extracts were concentrated
using a rotary evaporator apparatus (Rotary Vaccum Evaporator) (RVE)
to obtain crude extracts, which were then subjected to column
chromatography (CC) to obtain various fractions from each extract. Thin-
layer chromatography (TLC) was used to separate fractions of the column
in order to identify chemicals. Furthermore, using gas chromatography-
mass spectrometry (GC-MS) technology, the active compounds in hexane
extracts, particularly oils, were isolated and described (fixed and volatile).

The technique of High-Performance Liquid Chromatography (HPLC)
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was utilised to separate retention and characterize phenolic components
in ethyl acetate and ethanol extracts by measuring the retention time of
separated phenolic compounds (Rt) and comparing it to the retention time

of standard phenolic compounds (Rt).

The effect of alcoholic extracts on the percentage of the two insects
killed at all stages was investigated. The findings revealed that plant
extracts had a significant and discernible effect on the percentage of the
two insects killed. In the egg stage and for both insects, the ethanolic
extract of Trigonella foenum graecum delivered the highest percentage of
killing 100% 1in the stage treatment. Tribolium castaneum larvae,
Rosmarinus officinalis ethanolic extract, and Trigonella foenum graecum
larvae had a maximum killing rate of 100% at a 20 mg/ml concentration
and a 100% killing rate when treated with Zizyphus lotus ethanolic
extract. The adult phase was affected by the previous treatments as in the
other phases, with the highest killing percentages reaching 90 and 100%
when Tribolium castaneum and Tragoderma granarium were treated with

the ethanolic extract of Zizyphus lotus at a concentration of 20 mg/ml.

Females' ability to lay eggs was significantly affected by the plant
extracts, indicating that they had an inhibitory effect on egg laying by
females.as the productivity rate of Tribolium castaneum decreased to
48.33% using the alcoholic extract Rosmarinus officinalis, while in
zizyphus lotus the productivity rate decreased to 43.83% For the same
insect, while in Trigonella foenum graecum the productivity was reduced

to 42.75% in Tragoderma granarium.

The TiO, nanomaterial had a strong and clear effect on the
percentage of killing of the two study insects during the adult and larval
stages,They were 24.72 and 19.88% in the larval stage treatment of



Tribolium castaneum and Tragoderma granarium, respectively, while
they were 20.72 and 25.72% in the adult stage treatment of Tribolium

castaneum and Tragoderma granarium, respectively.

The larval and adult stages of the two study insects were affected
by the synergistic treatments of the plant extract with the nanomaterial,
with the highest percentages of killing being 38.38, 32.11, and 31.11 %,
respectively, in the treatment of the larval stage Tribolium castaneum
with the ethanolic extracts of Trigonella foenum graecum, zizyphus
lotus, and Rosmarinus officinalis, respectively. When Tragoderma
granarium was treated with ethanolic extracts of Trigonella foenum
graecum, Rosmarinus officinalis, and zizyphus lotus, the maximum death

percentages were 38.61, 29.833, and 25.277, respectively.

The two insects' larval and adult stages were treated phenolic
compounds (Callic acid, Resorcinol, Catechol, 4-hydroxy benzoic acid,
Vanillic acid, Coumarin, Caffeic acid, Coumaric acid, Quercetin, and
Cinnamic acid), which were isolated and identified by HPLC. As
indicated by the results, the highest percentage Only for Rosmarinus
officinalis extract did it occur in the first fraction comprised of
components (Catechol, 4-hydroxy benzoic acid) and the third fraction
consisting of Cinnamic acid compound for killing, as the percentage
reached 100% at a concentration of 20mg/ml. For the extract of Zizyphus
lotus plant, the largest percentage of killing appeared in the first fraction
of compounds (Risocinol and Quercetin) and the second fraction of
compounds (Vanillic acid and Cumaric acid), with the killing reaching
100% at a concentration of 20mg/ml, The first fraction, which contained
compounds (Calcic acid and 4-hydroxybenzoic acid), and the second

fraction, which contained components (catechol and caffeic acid) from



Trigonella foenum graecum extract, had the 100% of killing at a

concentration of 20mg/ml.
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