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- STRACT The insect pests cause major threats to the stored food grains. The red beetle, Tribolium castaneum is one of the

major pests worldwide that causes serious damage to the stored food grains. It is observed in the commodities that
includes flour, peas, nuts, dried fruits etc. This study was planned to understand the insecticidal activity of acetone solvents and powdered
extracts of Momordica charantia (Karela) fruit and Camellia sinensis (Green Tea) leaf extracts against the adults and its fifth instar larvae
of Tribolium castaneum. The acetone solvents of Momordica charantia (Karela) fruit and Camellia sinensis (Green Tea) leaf and their pow-
dered extracts were not found effective against the adults and larvae of the insect Tribolium castaneum.

Introduction

The insect causing damages to the stored food grains is one of the
major issues worldwide. The red flour beetle, Tribolium castaneum
(Herbst) (Coleoptera Terebrionidae) is a cosmopolitan species
that causes substantial losses to the stored food grains. Storage of
grains is a serious problem (Haq et al, 2005). The infestations of
the stored food grains cause huge economical losses.

The studies had revealed that the Tribolium castaneum (Herbst)
is the most destructive pest throughout the world. It is generally
found in Granaries, Mills, Ware Houses, Wheat Flour etc. It causes
serious damage to all kinds of stored grain products (Prakash et.
al, 2008).

Various insecticides are in use in the modern world. But, most of
them are synthetic insecticides. Considering the issues related to
synthetic insecticides and the traditional techniques, the bioeffi-
cacy of various plants extracts againts beetles had been studied by
various researchers (Rahman and Talukder, 2006; Sagheer et. al.,
2011). The herbal insecticides are eco-friendly and safe (Zia A, et.
al., 2011; Guruprasad, B. R. and Aklam Pasha, 2014, Elumalai, et. al.,
2015). Few studies had revealed that the toxicity of bioactive com-
pounds is responsible for the effectiveness of these plant extracts
(Khalequzzaman, M. and Sultana S., 2006; Mamun et. al., 2009).

The present investigation was undertaken to determine the effi-
cacy of locally available herbal plant extracts, Momordica charantia
(Karela) fruit extract and Camellia sinensis (Green Tea) leaf extract,
against adult Tribolium castaneum and its fifth instar larvae.

Material and Methods

The 7. castaneum culture was obtained from National Chemical
Laboratory, Pune. The wheat flour was sterilized at 60°C for 24
hours in an oven. A mixture of wheat flour with powdered dry
yeast in a ratio of 19:1 was used as a food medium throughout
the experimental period to maintain the culture. These cultures
were kept in BOD, under ambient conditions (28 + 2°C and 65%
R.H). The culture protocol of beetles was established to get a
regular supply of the newly formed adults for the experiment.
The 10-12 days old 7. castaneum adults of mixed sex and its fifth
instar larvae were used for the experiments.

Momordica charantia (Karela) fruit and Camellia sinensis (Green
Tea) leaf extracts in powdered form were procured from M/s
Amsar Laboratories, Indore (MP, India).

The trial experiments were conducted with acetone solvents.
The extracts of Momordica charantia (Karela) fruit and Camel-
lia sinensis (Green Tea) leaf were partially soluble in the acetone.
The toxicity was tested with 0.2 ml and 1.0 ml concentrations
(Begum M.; Sarker M. L., 2010; Mostafa M.. et al, 2012). The tox-
icity of the plants extracts was recorded after 24, 48, 72 and 96
hours.

The trial experiments were also conducted using in powdered
form of these extracts. The experiment was designed at 8 gm
concentration for both the individual extracts. The mean lethal
dosage were analysed by Probit analysis using Ehab Soft soft-
ware.

Methodology

Extracts in Acetone Solvent

The bioassay was performed by Film Residue method (Busvine,
1971). The solvents were prepared in Acetone, in which extracts
were partially soluble. From the stock solution, 0.2 ml and 1.0 ml
concentrations of both the extracts were tested for 24, 48, 72 and
96 hours in triplicate.

The higher concentrations were not considered because after
drying, the extracts were forming a thick layer and scaling off
from the petri dishes.

The acetone extracts with the above mentioned concentrations
were tested for the live adult insects and fifth instar larvae for
above said durations and mortality was observed. The experi-
ments were performed in triplicate and the data was analyzed
to calculate mean percent mortality and was corrected (Abbott,
1925).

Powdered Extracts

In case of adult and larvae bioassays powdered extracts of
Momordica charantia (Karela) fruit and Camellia sinensis
(Green Tea) leaf were measured (8 gm) and kept separately
into small food grade plastic bottles (3 cm diameter X 2 cm
height). The ten adult insects and ten fifth instar larvae of T.
castaneum were introduced into each bottle separately (7a-
lukder and Howse, 1994). These bottles were then covered
with a Muslin cloth to facilitate proper aeration and to pre-
vent entry of other insects. Each treatment was performed in
triplicate and kept on laboratory table for the observations.
The mortality / survival were observed after the 24, 48, 72
and 96 hours durations.

The mortality were calculated and further processed as was in
acetone solvents.

Results and Discussion

The mortality of adult 7. castaneum in both the extracts with
Acetone solvents, after 24, 48, 72 and 96 hours was very less. It
was observed that, adults of 7. castaneum, at 0.2 ml concentra-
tion of Karela extract acetone solvent showed 0.7% and of Green
Tea showed 2.7% mean percent mortality after 96 hours of expo-
sure. However, in 1 ml concentration of the plant extracts of Ka-
rela showed a mortality of 4% and Green Tea showed mortality
of 5.7%, after 96 hours.
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Fig. 1.0 showing Mean Percent Mortality of adults of
T. castaneum against two herbal plant extracts in acetone
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The study exhibited that the mortality of fifth instar larvae of
red beetle were little more sensitive in Green Tea solvent than
of the Karela extract. At 0.2 ml concentration Green Tea extract
showed 4.0% mortality and Karela extract showed 1.7% mortal-
ity after 96 hours of exposure. However, 1 ml concentration of
Green Tea and Karela extracts showed mortality of 7.3% and
7.0% respectively.

Fig. 2.0 showing Mean Percent Mortality of fifth instar larvae
of 7. castaneum against two herbal plant extracts in acetone
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Both the extract in acetone solvents showed very less mortality.
It may be due to their partial solubility in acetone. The partial
solubility of the extracts in acetone might also lead to failure in
controlling the insecticidal activity. Some other solvents may
also be used to confirm the same.

Fig. 3.0 Mean Percent Mortality of adult 7. castaneum
against two powdered herbal plant extracts
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The mean percent mortality in 8 gm concentration of Momor-
dica charantia (Karela) fruit and Camellia sinensis (Green Tea)
leaf extracts against adults 7. castaneum, at the intervals of 24,
48, 72 and 96 hours was almost negligible. The highest mortality
observed was 6.7% in Momordica charantia and 10% in Camellia
sinensis respectively after 96 hours. Whereas, the mean percent
mortality of fifth instar larvae in Momordica charantia (Karela)
fruit (8.3%) was higher than the Camellia sinensis (Green Tea)
leaf extract (1.3%) after 96 hours.

Similar to the adult insects of 7. castaneum, the mean percent mor-
tality of the fifth Instar larvae, after the intervals of 24, 48, 72 and
96 hours in both the extracts was also ineffective.

Fig. 4.0 Mean Percent Mortality for fifth instar larvae of
T. castaneum against two powdered herbal plant extracts
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The secondary metabolites play an important role in the insecti-
cidal activity (Modupe and Musa, 2014). In the previous studies, the
mortality due to the abrasion of insect cuticle (Sousa et. al, 2005)
and neurotoxic effects on larvae (Arora et. al, 2011) with various
extracts were observed.

In this study the Karela fruit and Green Tea leaf acetone solvents
and powdered extracts were found ineffective to control the adult
and fifth instar larvae of 7. castaneum. It was observed that the
least ash and protein contents of the extracts increases their ef-
fectiveness (Zia A, et. al, 2011). The chemical composition of the
extracts used in present study exhibited high ash and protein con-
tents, which might be the cause of ineffectiveness (Ramdin D, et.
al., 2013; Muhammad A, et. al,, 2013; Kandangath R A, et. al, 2015).
However further studies are required to understand the chemical
composition and other such causes of ineffectiveness observed in
the present study.

Conclusion

The present findings based on the laboratory experiments of the
acetone solvents of herbal plant extracts of Momordica charan-
tia (Karela) fruit and Camellia sinensis (Green Tea) leaf extracts
against 7. castaneum, suggest that these extract solvents and
powdered extracts were almost ineffective. In either conditions
they did not exhibit significant mean percent mortality of the
adult insects and fifth instar larvae. It can be concluded that the
mortality was just equivalent to the control group.

However, more trial investigations are required to confirm the
efficacy of these plants extracts against 1. castaneum.
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