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ABSTRACT

Callistemon lanceolatus (Myrtaceae) plant claimed for the management and control of rice- moth Corcyra cephalonica an insect pest of stored commodities.
When freshly laid eggs were exposed to Callistemon lanceolatus oil volatiles for 12, 24, 48, and 72 h with 20, 40, 80 or 160 ul of oils, a marked decline in egg
hatchability in this pest was seen after exposure period. The oil having insecticidal properties which was extracted by Clevenger apparatus in the laboratory by
hydro-distillation process, subjected to Gas chromatography-mass spectrometry technique. The presence of active ingredients of Callistemon lanceolatus oils
obtained at 0.001 % yield by hydro-distillation mainly consisted of 1, 8 Cineole*62.25 %; Alpha-terpineol*8.73; D-limonene*8.40 %; Alpha Pinene*7.03 %;
Alpha Phellendrene*2.85 %; Linalool*0.67 % etc. The result offers a platform for using Callistemon lanceolatus leaf oils for control and management of rice

moth Corcyra cephalonica in godowns, warehouses around the world.
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INTRODUCTION

With the help of gas chromatography-mass spectrometry on
the leaf of Callistemon lanceolatus the large number of
food/agricultural samples that must tested to control the pest.
Callistemon is a genus of 34 species of shrubs in the family
Myrtaceae, Callistemon species are commonly referred to as
bottlebrushes because of their cylindrical, brush like flowers
resembling a traditional bottle brush. They are found in the
regions of India. The extraction of oil from different parts of
Callistemon lanceolatus®''**"*3*37 plants is reported. So,
the extraction of Callistemon lanceolatus oil from
Callistemon leaf was done in laboratory conditions. We have
taken Callistemon lanceolatus leaves from nearby region of
D.D.U. Gorakhpur University Gorakhpur, Uttar Pradesh,
India. Selected leaves were plucked out from plant and
washed properly with water then oil extraction was done with
the help of Clevenger Apparatus by hydro-distillation
process. Callistemon lanceolatus®>"*'"'* leaves and their
products are biodegradable and beneficial for the society in
many ways. We use the Callistemon lanceolatus leaves oil
volatiles for Corcyra cephalonica, which act as pesticides as
well as non toxic and safe for the environment. It actively
reduced the egg hatchability larval development and adult
emergence. It affects all stages in life cycle of this pest under
the laboratory condition as well as in warehouses and
households?”*>****  Information is available pertaining to
specified plant components affect'”**2%%*33 on the insect
reproductive potential and egg hatchability. The analysis of
the leaf of Callistemon lanceolatus oil volatile carries some
active ingredients which act as pesticides. The fact that
during production of these oils there is a large amount of
highly concentrated matrix produced that causes difficultly
for pesticide analysis. This highly complex matrix is known
for its high background during GC-MS analysis and
especially for high boiling point components. Therefore, it
was thought desirable to ascertain the impact of action of
active ingredient of Callistemon lanceolatus oil volatiles on
different stages of Corcyra cephalonica, for a stipulated
period, in terms of eggs laid and their hatchability of such
individuals are analyzed at laboratory conditions. Therefore,

it was thought desirable to ascertain the impact of
Callistemon lanceolatus (Myrtaceae) leaves oil volatiles on
percent hatchability and its GC-MS analysis. GC-MS
analysis was done at N. B. R. . Lucknow, Uttar Pradesh,
India as per”*%!131519204041 for jdentification of active
ingredients of extracted oil. It is believed that the
characterized active ingredient will be proved as an asset for
the management of stored grain pests in households and
warehouse.

MATERIAL AND METHODS

Culture of Corcyra cephalonica in laboratory condition

A rich standard culture of Corcyra cephalonica was
maintained in the laboratory, on coarsely ground Jowar
(Sorghum vulgare L. Moench) containing 5 % powdered
yeast as per methodology of Mishra and Krishna, 1979. The
general layout of the experiments, the methodology adopted
to treat the eggs with vapour action of the selected oils of
Callistemon lanceolatus and the parameters chosen to assess
their impact on reproductive potential of the pest was similar
as are outlined””.

Extraction of Callistemon lanceolatus leaf oil by
Clevenger apparatus

Fresh leaves of Callistemon lanceolatus plant were taken in
two liter of oval flask of Clevenger Apparatus. For hydro-
distillation clean distilled water was used for heating 6-7 h at
42 to 86°C in the laboratory shown in Figure 3. The volatile
material was carried away in the steam through tubes and
then cooled in condensation chamber. The volatile oil was
then removed from the top of the hydrosol by separating
funnel. During this process compounds are not destroyed by
heat. Hydro-distillation needs large amount of plant material
and the time for extraction (process take around 3.5-4.5
hours) was similar as are outlined by™® then the oils sample
was used for hatchability experiment and subsequently send
for characterization of active ingredient by Gas-
chromatographic and mass-spectrometry (GC-MS) test at
N.B.R.I. Lucknow, India.
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Egg exposure to oil

In this experiment freshly laid eggs (< 24 hours) were taken.
To estimate percent hatchability 100 eggs were arranged
singly in a linear fashion on the floor of a glass petridish (10
cm diameter). One filter paper discs of 3.5 cm diameter were
kept in another petridish of same diameter, impregnated with
20, 40, 80 or 160 pl of Callistemon lanceolatus oils
separately. This experimental setup was kept in a glass
chamber having 30 cm diameter and 13 cm height from
inside. For each experimental regimen five replicates were
kept. In first experiment after 12 hours, in second experiment
after 24 hours, in third experiment after 48 hours and in
fourth experiment after 72 hours, the impregnated paper discs
were removed and replaced after 24 h as per requirement, and
then eggs were shifted from odorous to normal environment,
wherein their hatchability was monitored daily®. All tests,
performed at 27°C + 2°C and 85 = 5 % RH, were
accompanied by appropriately designed controls, wherein the
insects were not exposed to the oil volatiles. The data

procured from adequately replicated experiments, were then
subjected to suitable statistical analysis®.

GC/MS analysis of Callistemon lanceolatus oil

GC-MS for samples of essential oils of Callistemon
lanceolatus was done at National Botanical Research Institute
(Council of Scientific and Industrial Research) Post Box No:
436, Rana Pratap Marg; Lucknow, India. NABL-
Accreditated, Central Instrumentation Facility; Reference No:
NBRI/CIF/288/2012; 24.07.2012- Instrument  name
GCMSDSQ-II (Thermo Scientific); Column was taken of
TR-50 MS, 30 m x 0.25 mm ID, 0.25 um film; Oven having
temperature 500°C (5 minutes) to 2500°C at 40°C/min,
2500°C (5 minutes); Inlet is taken of 0.5 pl, 2500°C, split
50:1; the Carrier was taken i.e. Helium to analyze the leaf oil
of Callistemon lanceolatus which was extracted by Clevenger
apparatus with hydro-distillation in laboratory conditions.

Table 1: Percent value of Callistemon lanceolatus oil Active ingredients by GC-MS

S. No. Compound Name Area %
1 Bezylicosanoate 0.03 %
2 Alpha Pinene 7.03 %
3 Beta-pinene 0.39 %
4 Alpha Phellendrene 2.85%
5 D-limonene 8.40 %
6 1,8 Cineole 62.25 %
7 Linalool 0.67 %
8 Trans-Pinocarveol 0.18 %
9 Terpinen-4-ol 1.60 %
10 Alpha-terpineol 8.73 %
11 Nerol 0.36 %
12 Caryophyllene 0.54 %
13 Eugenol 0.42 %
14 Hexadecane 0.46 %
15 Durohydroquinone 0.65 %
16 Caryophyllene oxide 0.87 %
17 Gibberelic acid 0.04 %
18 Levomepromazine 0.03 %

Table 2: Mean value of eggs Hatchability of Corcyra cephalonica followed by their programmed exposure to the different concentration of
Callistemon lanceolatus oil volatiles for 12 h, 24 h, 48 h, 72 h

Experimental regimen Time of egg Exposure

(oils in pl) 12H 24 H 48 H 72 H

0(control) 92.800 +1.198 92.000 + 0.835 89.800 + 0.799 90.600 + 1.206
20 nl 88.600NS + 0.399 86.000* +2.254 78.000%* £+ 0.547 75.600%* £ 2.416
40 pl 79.400** + 1.658 75.600%* +2.132 70.200%* + 1.390 68.800* + 1.390
80 nl 68.200%* + 3.210 68.000%* + 2.276 62.000%* &+ 2.341 58.600%* £ 2.223
160 nl 51.000** + 0.706 48.400** + 0.245 45.000** + 1.578 41.400** + 1.433
Mean 76 £1.422 74 +1.548 69 +1.331 67 £1.734

LSD 1 % 7.015 7.111 5.935 7.260

LSD 5 % 5.144 5.214 4.352 5.323

Values are mean + SE of five replicates, Values in parenthesis are percent change with control taken as 100 percent, NS not significant, *significant (P < 0.05)
and **significant (P < 0.01) when treated groups were compared with controls, Data analyzed through Student’s t-test
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Figure 1: Chromatogram of Callistemon lanceolatus leaf oil
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Figure 2: Structure of Active ingredients of Callistemon lanceolatus Oil by GC-MS
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Figure 3: Image of Clevenger Apparatus

RESULT AND DISCUSSION

Action of Callistemon lanceolatus leaf oil volatiles affect
percent egg hatchability variably in rice moth, Corcyra
cephalonica (Stainton) (Lepidoptera: pyralidae)®®® when
freshly laid eggs were exposed to these volatiles for a time
duration of 12, 24, 48 and 72 h separately with different oils
concentrations, a marked decline in egg hatchability was
recorded after exposure of 24 h, 48 h and 72 h with 40, 80 or
160 pL of Callistemon lanceolatus leaf oils shown in Table 2.
Although 20 pL exposure is not effective at any exposure
time selected. Presumably, the volatiles liberated from this
oils/extract diffused into the eggs, like air’ through the shell
or they entered into them via aeropyles — tiny holes in the
chorion connected with respiration of embryos'’. Later, these
volatiles through their vapour action succeeded in terminating
the entire gamut of vital physiological and biochemical
processes associated with embryogenesis, only in those eggs
genetically programmed to be weak leading to their death and
there by their non — hatchability. Same types of result in
percent egg hatchability was noticed at varying degrees of
exposure period of volatiles’®?’. A similar insect were
likewise interacted with volatile of eucalyptus oil causes total
inhibition of hatchability, however, occurred if eggs were
uninterrupted exposed to eucalyptus oil vapour for 4 days.
All such marked adverse consequences did not happen with

eggs affected by cedar wood oil, unlike in C. cephalonica™.

Gas chromatography-mass spectrometry (GC-MS)

Gas chromatographic and mass-spectrometry (GC-MS) is
done for the characterization of active ingredients from the
Callistemon lanceolatus leaf oil extracted in laboratory was
analyzed by GC-MS test Column TR-50 MS. The retention
time and chemical composition of essential oils of
Callistemon lanceolatus are presented in Figure 1. Eighteen
volatile constituents, representing the total composition, were
identified in the leaves oils Table 1 and Figure 2. The most
abundant components found in Callistemon lanceolatus leaf

oil were 1, 8 Cineole*62.25 %; Alpha-terpineol*8.73; D-
limonene*8.40 %; Alpha Pinene*7.03 %. Several
chromatographic techniques are being applied to describe for

the determination of active ingredients in various plants
extra ct,2’4’9’1 1,13-15,19,20,39,40.

Identification of the components

Component identification was carried out by the Non Host
plant volatile components of the leaf of Callistemon
lanceolatus. It mainly consisted of Bezylicosanoate*0.03 %;
Alpha Pinene*7.03 %; Beta-pinene*0.39 %; Alpha
Phellendrene*2.85 %; D-limonene*8.40 %; 1,8
Cineole*62.25 %; Linalool*0.67 %; Trans-Pinocarveol*0.18
%; Terpinen-4-01*1.60; Alpha-terpineol*8.73; Nerol*0.36 %;
Caryophyllene*0.54 %; Eugenol*0.42 %; Hexadecane*0.46
%; Durohydroquinone*0.65 %; Caryophyllene oxide*0.87
%; Gibberelic acid*0.04 %; Levomepromazine*0.03 %.

CONCLUSION

Eighteen Volatile compounds were identified after the GC-
MS and the major constituents in the leaf was 1,8 Cineole
percentage than Alpha-terpineol. The oil showed activities
against some insect pest, bacteria and fungi. Trace analysis of
pesticides in Callistemon lanceolatus oils presents a
significant analytical challenge due to the heavy matrix
effects experienced. Highly selective and sensitive GC-
MS/MS systems permit a dilution approach to be taken when
analyzing Callistemon lanceolatus oils which brings a fast
result to the laboratory. This yield of the plants essential oil
that has been studied is important for the management of
Corcyra cephalonica insect pest globally.
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