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Abstract: Petroleum ether (Pet.E.), chloroform (CHCI3) and methanol (MeOH) extracts of the leaf,
stem and roots of Cnesmone javanica Blume were screened against adult Tribolium castaneum
(Hbst.) for insecticidal and repellent activity under laboratory conditions. The Pet.E. extracts of the
leaves, stem and roots showed higher toxicity against the beetles in comparison to the MeOH
extracts, however CHCI; extracts offered no mortality at all after 12, 24, 36 and 48h exposure
respectively. According to the intensity of activity the extracts could be arranged in a descending
order of leaf> root> stem. The CHCI; extracts of the roots and the Pet.E. extracts of Cn. javanica
stem offered highest repellent activity at 0.1% (P<0.001); while the MeOH extracts of the leaf
showed 1% (P<0.01) but the Pet.E and MeOH extracts of the roots at 5% (P<0.05) level of
significance respectively against T. castaneum adults.
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Introduction

Cnesmone javanica Blume of the family
Euphoriaceae is found in Assam, Indochina,
Myanmer, Malay Peninsula, Borneo, Java and
Sumatra. In Bangladesh the common name of this
plant is Rakhal Khoskhoshi. The plant is strongly
hirsute, covered with stinging hairs. Leaves
petiole 1.5-9cm long; blade oblong or ovate,
surfaces with patent hairs and scattered bristles.
Inflorescence 3 to 9cm in length. Flowers are
green. In Panta (India), the seeds of this plant are
used in the same way as coriander is used in curry.
In North Lakhimpur (India), the juice of the root is
used in long-standing fevers. This nettle is used by
the East Coast Negritos of Malaya with the fresh
juice of the tree for poisoning their darts. In
Kelantan (Malaya) it is used as a poison by
criminals while the flowers and leaves are mixed in
cakes that may cause death. The chemical
composition of the test plant is not vyet
investigated so much, and the information is
available only on cellulose properties of the plant.
Cn. javanica extractives were found highly
biocidal in nature when they were tested on the
crop plants like mustard and radish (Ghayal et al.,
2008). Patrick et al. (2012) reported that the
neuropharmacological effects of the Cn. javanica
extract is significant. Reports on insecticidal and
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repellent efficacy of Cn. javanica is scanty, and
this lead to the present investigations.

Materials and Methods

Collection and preparation of materials:
Cn. javanica was collected from the Rajshahi
University Campus and identified by Prof. (Rtd.)
ATM Naderuzzaman, Department of Botany,
University of Rajshahi, and also kept in the
herbarium of the Department of Botany, University
of Rajshahi. The plants were chopped into small
pieces, dried under shade and powdered using a
hand grinder, weighed and placed in separate
conical flasks to add Pet.E., CHCI; and MeOH
(Merck, Germany) (100gmx300mlix2times) for
48h. Filtration was done by Whatman filter paper
at 24h interval in the same flask followed by
evaporation until the extract was left. The extracts
were then removed to glass vials and preserved in
a refrigerator at 4°C with proper labeling.

Collection and culture of insect: Adults of
T. castaneum were reared in glass beakers
(500ml) in a standard mixture of whole-wheat flour
(Park, 1962; Park and Frank, 1948) with
powdered dry yeast (19:1) in an incubator at
30+0.5°C without light and humidity control for
continuous supply of adults throughout study.
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Dose-mortality test on T. castaneum: The
dose-mortality responses of Cn. javanica extracts
were observed by surface film method. For the
Pet.E. extracts of leaf, stem and roots of Cn.
javanica the doses range from 2.55 to 0.51mg cm’
% 2.04 to 0.25mg cm Z and 2.55 to 0.32mg cm™
respectively; and for the MeOH extracts 0.510 to
0.006mg cm; 0.510 to 0.102mg cm™ and 0.510
to 0.102mg cm™ respectively. Each of the doses
were diluted in 1ml of solvent, poured into Petri
dishes (5cm diam.) and allowed to dry. Ten adult
beetles were released in each Petri dish and the
experiment replicated three times. The mortality of
the beetles was assessed after 1/2, 12, 24, 36
and 48h of exposures.

Statistical analysis: The mortality (%) was
observed using Abbott’s formula (1925) subjected
to probit analysis according to Finney (1947) and
Busvine (1971).

Repellent activity test against T. castaneum:
The repellency test was adopted according to
McDonald et al. (1970). Half filter paper discs
(Whatman No. 40, diam. 9cm) were treated with
the selected doses of 0.314, 0.157, 0.079, 0.039
and 0.019mg cm™ of Pet.E. extract and were then
attached lengthwise, edge-to-edge, to a control
half-disc with adhesive tape and placed in the
Petri dishes. The orientation was changed in the
two remaining replicates to avoid the effects of
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any external directional stimulus affecting the
distribution of the test insects. Ten adult insects
were released in the middle of each of the filter
paper circles. The similar process was done for
the Pet.E., CHCI; and MeOH extracts. Insects that
settled on each of the non-treated half of the filter
paper discs were counted after 1h and then
observed repeatedly at hourly intervals up to five
hours. The average of the counts was converted
to percent repellency (PR) using the formula of
Talukder and Howse (1993, 1995): PR = (Nc —
5)x20, where, Nc is the percentage of insects on
the untreated half of the disc.

Results and Discussion

Dose mortality effects: The dose-mortality of
MeOH extract of root offered highest mortality in
comparison to the Pet.E. extract and the CHCI;
extracts of leaf, stem and root didn't offer any
mortality of T. castaneum. For the Pet.E. extracts
of the leaf, stem and roots the LDs, values ranged
between 1.09 to 0.68mg cm’? 2.72 to 1.25mg cm’
2 and 2.48 to 0.68mg cm respectively and for the
MeOH extracts of the leaf, stem and roots the
LDsg values ranged between 2.14 to 0.33mg cm?;
459 to 0.34mg cm? and 31.13 to 0.24mg cm™
against T. castaneum (Table 1).

Table 1. LDso values of Pet. Ether and MeOH extracts of the leaf, stem and roots of Cn. javanica against

T. castaneum adults

LDso (Mg cm™®) at different exposures

Solvent

12 24 36 48
Pet.E. 1.09 0.85 0.76 0.68

Leaf
MeOH 2.14 0.47 0.41 0.33
Pet.E. 2.72 1.92 1.61 1.25

Stem
MeOH 459 3.82 0.46 0.34
Pet.E. 2.48 1.23 1.03 0.68

Root
MeOH 31.13 0.31 0.29 0.24

Repellent effects on T. castaneum adults: The
CHCI; extracts of the roots and the Pet.E. extracts
of Cn. javanica stem offered highest repellent
activity against T. castaneum adults both at 0.1%
(P<0.001) level of significance; while, the MeOH

extracts of the leaf showed repellency at 1%
(P<0.01) and the Pet.E. and MeOH extracts of the
roots at 5% (P<0.05) level of significance
respectively. The results are presented in Tables
2 and 3.
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Table 2. Percent repulsion values and the arcsin transformed data of the Pet. Ether, CHCIl; and MeOH extracts of
Cn. javanica against T. castaneum adults

Percent repulsion PR = (Nc — 5) x 20 in hours

Dose_z (Arcsin transformed values for ANOVA)
Type of extract mgcm
1 2 3 4 5
10 33.2(35.18) 13.2(21.30) 26.6(31.05) 40(39.23) 33.2(35.18)
w 5 33.2(35.18) 93.2(74.88) 60(50.77) 53.2(46.83) 60(50.77)
I 25 20(26.57) 20(26.57) 33.2(35.18) 6.6(4.66) 20(26.57)
o 1.25 46.6(43.05) 33.2(35.18) 33.2(35.18) 33.2(35.18) 73.2(58.82)
0.625 46.6(43.05) 40(39.23) 46.6(43.05) 60(58.82) 66.6(54.70)
10 53.2(46.83) 46.6(43.05) 86.6(68.53) 66.6(50.77) 46.6(43.05)
“— < 5 46.6(43.05) 46.6(43.05) 46.6(43.05) 60(58.82) 86.6(68.53)
§ % 25 53.2(46.83) 86.6(68.53) 93.2(74.88) 40(39.23) 66.6(54.70)
© 1.25 80(63.43) 40(39.23) 26.6(31.05) 26.6(31.05) 53.2(46.83)
0.625 26.6(31.05) 40(39.23) 80(63.44) 80(63.44) 66.6(54.70)
10 93.40(75.11) 100(90.00) 93.4(75.11) 93.4(75.11) 100(90.00)
T 5 33.4(35.30) 33.4(35.30) 26.6(31.05) 33.4(35.30) 26.6(31.05)
% 25 33.4(35.30) 20(26.56) 20(26.56) 13.4(21.47) 33.4(35.30)
= 1.25 86.6(68.53) 33.4(35.30) 40(39.23) 33.4(35.30) 20(26.56)
0.625 60(50.77) 80(63.44) 86.6(68.53) 33.4(35.30) 73.4(58.95)
10 53.2(46.83) 93.2(74.88) 93.2(74.88) 60(50.77) 73.2(58.82)
w 5 33.2(35.18) 66.6(54.70) 26.6(31.05) 53.2(48.83) 80(63.43)
I 25 33.2(35.18) 53.2(46.83) 80(63.43) 53.2(46.83) 46.6(43.05)
o 1.25 40(39.23) 46.6(43.05) 46.6(43.05) 33.2(35.18) 80(63.43)
0.625 -40(-39.2) 20(26.57) 20(26.57) 33.2(35.18) 80(63.43)
10 66.6(54.70) 66.6(54.70) 86.6(68.53) 93.2(74.88) 100(90)
£ Cf; 5 60(50.77) 80(63.43) 86.6(68.53) 80(63.43) 73.2(58.82)
% I 25 86.6(68.53) 60(50.77) 66.6(54.70) 86.6(68.53) 93.2(74.88)
© 1.25 73.2(58.82) 80(63.43) 46.6(43.05) 60(50.77) 80(63.43)
0.625 46.6(43.05) 40(39.23) 26.6(31.05) 40(39.23) 60(50.77)
10 93.4(75.11) 86.6(68.53) 66.6(54.70) 66.6(54.70) 86.6(68.53)
T 5 60(50.77) 26.6(31.05) 33.4(35.30) 26.6(31.05) 46.6(43.05)
% 25 33.4(35.30) 26.6(31.05) 33.4(35.30) 0(00) 6.6(14.89)
= 1.25 33.4(35.30) -6.6(-14.89) 53.4(46.95) 13.4(21.47) 6.6(14.89)
0.625 73.4(58.95) 86.6(68.53) 100(90.00) -20(-26.56) -20(-26.56)
10 100(90) 100(90) 100(90) 100(90) 93.2(74.88)
w 5 73.2(58.82) 100(90) 100(90) 100(90) 100(90)
I 25 86.66(68.53) 80(63.43) 80(63.43) 73.2(58.82) 73.2(58.82)
o 1.25 86.6(68.53) 100(90) 100(90) 100(90) 100(90)
0.625 86.6(68.53) 73.2(58.82) 73.2(58.82) 66.6(54.70) 53.2(46.83)
10 100(90) 100(90) 100(90) 100(90) 100(90)
5 Gm 5 66.6(54.70) 46.6(43.05) 46.6(43.05) 53.2(46.83) 53.2(46.83)
g I 25 -73.4(-58.9) -93.4(-75) -93.4(-75) -93.4(-75) 00
© 1.25 40(39.23) 60(50.77) 53.2(46.83) 53.2(46.83) 60(50.77)
0.625 40(39.23) 46.6(43.05) 60(50.77) 73.2(58.82) 73.2(58.82)
10 -40(-39.23) 6.6(14.89) -33.4(-35.30) 26.6(31.05) -26.6(-31.05)
T 5 26.6(31.05) 26.6(31.05) 26.6(31.05) 33.4(35.30) -13.4(-21.47)
% 25 -53.4(-46.95) -26.6(-31.05) -33.4(-35.30) -6.6(-14.89) -13.4(-21.47)
= 1.25 40(39.23) 60(50.77) 53.4(46.95) 13.4(21.47) 33.4(35.30)

0.625 40(39.23) 46.6(43.05) 86.6(68.53) 33.4(35.30) 33.4(35.30)
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Table 3. Repellency effect of the Pet. Ether, CHCI; and MeOH extracts of Cn. javanica (leaf, stem and root) against

T. castaneum adults

Between doses (df =4)

Between time interval (df=4)

Plant part Solvent

F-value F-value
Pet. E. 5.333 0.629
Leaf CHCl; 0.701 0.559
MeOH 20.570** (P<0.01) 1.000
Pet. E. 115.163*** (P<0.001) 2.113
Stem CHCl; 6.991 2.131
MeOH 4.059 1.618
Pet. E. 9.319* (P<0.05) 1.251
Root CHCI; 456.980*** (P<0.001) 0.326
MeOH 13.060* (P<0.05) 1.290

The present result reports that this medicinal plant
bears killing and repealing agents. No previous
work was found that carried out on biological
activity of Cn. javanica, however there are some
researchers investigated other members of this
family that offered promising results. Ukiya et al.
(2006) found anti-inflammatory, anti-tumor-
promoting, and cytotoxic activities of constituents
of pot marigold (Calendula officinalis) flowers; Liu
et al. (2010) showed anthelmintic activity; Noor
Shahida et al. (2009) revealed hypoglycemic
potential; Samie et al. (2009) proved cytotoxicity
and antimicrobial activities; Han et al. (2008)
found in vivo and in vitro anti-hepatitis B virus
activity of total phenolics from Oenanthe javanica;
Shen et al. (2008) showed antiphytoviral activity of
bruceine-D from Brucea javanica seeds.

So, more comprehensive works are very much to
be solicited for its use in medicine and agriculture
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