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ABSTRACT

The piperidine structural modification is present in numerous natural alkaloids. These include piperine,
which gives black pepper and fire ant venom. The present work has been undertaken to evaluate the sub
lethal concentration (LDsg) value of piperidine on Odontopus varicornis. The changes in the mortality of
Odontopus varicornis was observed at various exposure period for 24, 48, 72 and 96 hours and its
sublethal concentration was found to be about 0.15% for 48 hours. When the insects were injected with
sublethal concentration 0.15% for 48 hours, led to 50% mortality of the test insects.
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INTRODUCTION

Studies on bioactivity of plant derivatives for pest
control continue to increase, but few of them have
potential as botanical insecticides. Chemical
instability, regulatory barriers and the availability
of new cost-effective and relatively safe synthetic
products compared to traditional insecticides are
hindering the success of botanical products. These
insecticides are best suited for organic food
production but they have potential to protect food
in developing countries ™. Insecticides from
medicinal plants are an attractive alternative for
pest management because they pose low threat to
the environment or to human health compared to
synthetic insecticides 2. Much of the increase in
agricultural productivity over the past half century
has been the result of controlling these arthropod
pests by synthetic chemical pesticides !,

Feeding damage and the transmission of plant
diseases by insects and mites are some of the
major causes of crop loss worldwide. Estimates on
a world scale suggest that elimination of insect
pests would increase crop production by about a
third . However, control of such pests has
become increasingly difficult because of reduced
effectiveness of pesticides caused by emergence
of pesticidal resistance in arthropod pests.
Therefore, an effort is warranted to find
alternatives or formulations for improving
currently used pesticides. One source of potential
new pesticides is natural products produced by

plants. Not only might certain natural products be
source of new pesticides, but botanical derivatives
may be more environmentally begin than
synthetic chemicals. Plants in the Piperaceae are
members of traditional pharmacopeia in many
Asian and African cultures and have also been
used for pest control. Piper guineese (Schumacher
& Thonn) and Piper nigrum (L.) are used as
insecticides and molluskicides in several areas of
Africa .

Insect pests are a major constraint on crop
production, especially in developing countries.
Natural plant extracts play an increasingly
prominent role as alternatives to synthetic
pesticides due to the increasing concern on health
hazards, environmental pollution and negative
effects on non target organisms [". Many floral
volatiles have anti-microbial or anti-viral activity
8911 and hence act to protect valuable
reproductive parts of plants from damage ™.
However, intensive screening is necessary to
select compounds with pesticidal properties, but
harmless to the environment and ecosystem.
Researches on potential botanical extracts which
are safe with little or no residues and naturally
derived with minimal technology are urgently
needed. There are more than 2400 plant species
belonging to 189 plant families which are said to

be rich sources of bioactive organic compounds
[12]
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Many toxic substances have been synthesized
which are lethal to insects at doses which are not
toxic to vertebrates %, Acute toxicity is typically
associated with the breakdown of tissues and
physiological systems at which exceed rates of
repair or adaptation and a test made to determine
the acute toxicity of a substances is referred to as
acute toxicity test ™. These acute toxicity tests of
different insects were reported for Gryllotalpa
africana ™! Sphaerodema rusticum [
Laccotrephes ruber ™" respectively. The well
known generally accepted technique of evaluating
the toxicity of pesticide is the determination of
sub lethal concentrations (LDsg values), where the
toxicity of pesticide to an organisms is assessed
by the concentration of the toxic compound in
terrestrial environment that kill 50% of the animal
exposed for specific period of time. The aim of
the study is to provide an examination for the
acute toxicity of piperidine, as a chemical
compound and some information about the
intrinsic  toxicity towards the test insect,
Odontopus varicornis.

MATERIALS AND METHODS

Insect

The insects collected from the fields and gardens
were reared in wooden cage, each measuring
about 30 x 22 x 28cm at the laboratory
temperature of 28 + 2°C and relative humidity of
80 + 5%. The insects were fed daily with soaked
cotton seeds (Bombax ceiba) as well as with seeds
of its higher plant, Stericulia foetida and
Gossypium sp. An additional food of the pieces of
chow-chow (Sechium edule) was also given to
these insects.

Piperidine

Density: 0.8629 g/mol.

Molecular wt: 85.15 g/mol

Synthesis Pvt. Ltd.

Toxicity Experiments

Ten treated insects each allowed into a small
insect cage (29 x 25 x 11cm) and observed their
mortality from 24 hours thereafter upto 96 hours.
Different sublethal concentration, of piperidine
which were 0.05, 0.08, 0.1, 0.13 and 0.15%. In
five small insect cages, each 10 insects were kept
in each. The solutions are prepared over wide
range of concentration. The tests were conducted
in adult male insect by injecting 0.025 ml to
each insect with 2.6 gauge syringe needle. The
mortality was recorded every 24 hours for the
observation period of 48 hours. The LDsp value
was calculated by adopting the method of (8.
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RESULTS AND DISCUSSION

The sublethal concentration (LDsg) of piperidine
for 24, 48, 72 and 96 hours and its 95 %
confidence limits were determined from the data
of the toxicity tests to get a basis of reference for
analysis and determination of the mode of action
for piperidine toxicity on the test insect,
Odontopus varicornis.

The acute toxicity of the phytopesticide piperidine
on Odontopus varicornis were assessed and
presented in the form of sublethal concentration
(LDso) for 48 hours of exposure. The mortality
rates of Odontopus varicornis in different
concentrations of piperidine were studied. The
selected concentrations to determine LDsp were
ranging from 0.05 to 0.15%. The LDsy value was
0.15% for piperidine (Table 1). The toxicity test
revealed that the rate of mortality increased with
increased concentrations (Fig 1).

Fig 1: Percentage Morality of Odontopus varicornis at

different concentrations of piperidine, over the period of
48 hours
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The toxicity tests were ideally suited for assessing
the relative impact of piperidine concentration on
Odontopus varicornis for 48 hours of exposure.
The dried fruits of some Piperaceae are used as
flavoring agents in food, but are known to have
insecticidal properties **?%. The suitability of
these naturally occurring amides as alternatives
for the development of new synthetic insecticides
has been reviewed Y. In spite of this, few amides
have been tested for insecticidal activity.
Recently, pipernonaline isolated from P. longum
was shown to have mosquito larvicidal activity
221 1t has been well recognized that natural plant
derivatives could be developed into products
suitable for pest control because many of them are
selective and often biodegrade into nontoxic
products %!, In the case of black pepper, it is one
of the world’s most traded spices and is grown in
several equatorial regions of the globe 4.
Extracts of black pepper contain high proportions
of piperine and other active piperamides, which
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already have been tested and applied for use in
several developing regions . In the present
investigation, Odontopus varicornis treated with
phytopesticide piperidine, the acute toxicity level
was expressed in terms of LDsy value. The
toxicity graph denotes the median lethal
concentration of piperidine at 48 hours of
exposure as 0.15%. The trends showed a raise in
mortality rate with increasing concentration and
exposure period revealing the regular mode of
action to continuous absorption of toxicant %1,

Similarly, a declining trend of sub lethal
concentration has been reported by many authors
for different toxicants in different species of

Laccotrephes ruber exposed to mercuric chloride
(281 Odontopus  varicornis  exposed  to
monocrotophos ?* Gryllotalpa africana exposed
to endosulfan®”!, Sphaerodema rusticum exposed
to heavy metal mercury BY respectively. The
application of LDsp values has gained wide
acceptance among toxicologists and if generally
the most reliable test assessing potential hazards
of aquatic life 4. LD, values are differing in
species to species for the same toxicants due to the
mode of action and responses of the animals %!
and also there can be large inter individual
differenced in response to a chemical because of
subtle genetic differences referred as genetic

insects, such as the works of OdontoPus polymorphisms B4,
varicornis  exposed to  dimethoate  *7)
Table 1: Percentage Morality of Odontopus varicornis at different concentrations of piperidine, over the period of 48
hours
Exposure Number of insects in Observed Expected LDso 95% Confidence Limits Chi
Concentration (%0) each concentration Mortality (%) Mortality(%b) (LDgp) Lower Upper Square
0.05 10 10 10.81
o o - o 015280 013899 047567 ..,
0.13 10 i 387 (0.25954)  (0.22350)  (0.32500)
0.15 10 50 48.16
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