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Abstract
The aim of the current study was to identify the phytochemical profile of several different fractions
of the ethanolic extract taken from the cansanção-nettle leaves, as well as assess the bioactivity
on Ascia monuste orseis. After gathering the plant samples, the species was identified, and the
organic extracts were collected after processing was completed in the laboratory. The fractions
obtained were as follows: hexane (Hex-F), chloroform (CHCl3-F), ethyl acetate (AcOEt-F)
and methanolic (MeOH-F). In the context of the insect, the biological parameters evaluated
included the incubation period, egg viability, length of the larval stage and mortality, pupal
viability and weight, number of defective adults and leaf consumption. The extracts revealed a
large percentage of anthraquinones, coumarins, anthracene derivatives, terpenes and steroids
and water-soluble tannins. All the organic extracts were confirmed to exert a negative effect
on the embryonic, larval, pupal and adult phases of the cabbage-caterpillar, implying that the
chloroform fraction induced 100% mortality in this pierid. It was also possible to verify that all the
fractions also affected the feeding behavior of the cabbage-caterpillar, decreasing the leaf
consumption by the larvae during the organic extract treatments.
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Introduction

botanical extracts is an effective one. According
(Lepidoptera:

to the findings from some studies the botanical

Pieridae), popularly known as the cabbage-

extracts directly interrupt the behavioral and

caterpillar, is one of the principal pests on

developmental activities of insects and mites,

brassicaceae. The most frequently employed

exerting a negative influence on the various

pest management method, in agriculture, in

stages of their biological cycles (Lovatto, 2012;

Brazil, is the chemical method (Bortoli et al.,

Ribeiro et al., 2016; Macagnan et al., 2016).

Ascia

monuste

orseis

As the caatinga biome is rich in biodiversity

2014). However, such unsystematic applications
in

with favorable ecophysiological conditions, it

several difficulties, especially the production of

carries a huge potential for bioactive secondary

arthropod-plague populations impervious to the

compounds to be produced. Therefore, a variety

main available active principles (Trindade et al.,

of plant species have been subjected to testing

2015). The urgent need to counter such issues

for insecticidal activity.

of

these

agrochemicals

have

resulted

has prompted the development of alternative

The genus Cnidoscolus (Euphorbiaceae)

and integrated control methods, and the use of

has caught the attention of the scientific world,
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mostly for the many biological actions it can

all the experiments were performed in the

perform (Valenzuela Soto et al., 2015; Jaramillo

Laboratory of Apiculture and Entomology of the

et al., 2015; Nunes et al., 2016). The plant extracts

Agricultural Sciences Campus - CCA and the

from various species of this genus have also been

Organic Chemistry Laboratory of the Federal

reported to induce alterations in the biological

University of the São Francisco Valley - Univasf. All

cycles of the arthropod-pests (Boiça Junior et al.,

the tests were maintained in an air-conditioned

2013; Carvalho et al., 2014; Gomes et al., 2014;

room, at 25 ± 2° C temperature and 60 ± 10%

Candido & Bezerra, 2015).

relative humidity, with a 12-hour photophase.

An analysis of the dead insects of genus

The

C.

urens

plant

species

were

Cnidoscolus have revealed that anthocyanins,

gathered from the community during February /

anthraquinones, coumarins, flavonoids, steroids,

2014. Access was duly registered in the National

lignans, saponins, tannins, terpenoids, xanthines

System of Genetic Heritage Management and

and alkaloids are present in the different plant

Associated Traditional Knowledge - SisGen, as No.

parts (Obichi et al., Morais et al., et al., 2016, and

A9B58BC. When the collection was being done,

Paula et al., 2016).

this region had received no rainfall for the last
the

three years prior. The professionals of the Ecology

secondary constituents of these botanical extracts

Investigations

conducted

on

and Environmental Monitoring Center - NEMA of

enables the identification of new substances

UNIVASF, performed the botanical identification

that can act as potential insecticides, while

from an exsicata deposited in the herbarium of

fulfilling the requirements of effectiveness, safety

the Brazilian Agricultural Research Company -

and selectivity (Silva et al., 2014). According to

Embrapa Semiárido / CPATSA (Virtual Herbarium

Corrêa & Salgado (2011) the botanical extracts

of Flora and Fungus - INCT-HVFF) under fall No.

reveal bioactivity which is directly linked to the

HTSA 6294.

synergistic action of this metabolite complex.

To process the vegetal material and

In order to extract, separate, purify

draw out the crude ethanolic extract and its

and identify the secondary constituents of

organic fractions, the nettle-fatigue leaves were

the various plant extracts, several eluents and

oven-dried under circulating air at 40° C, until

chromatographic techniques can be employed

they achieved constant weight. In the next step

for clearer understanding of the systematic

they were processed in a knife mill, to produce a

bioactivity (Cechinel Filho & Yunes, 1998; Lima

dry powdered sample of the vegetable material.

Neto et al., 2015). It was Chirinos et al., (2007) who

The material then passed through an exhaustive

highlighted that for the secondary substances

maceration system, with the extracting liquid

to be extracted, the chemical nature of the

(ethanol 95% Laboratory Grade) being renewed

compounds and, particularly, the composition of

every 72 hours. This extract was evaporated

the extracting solvent selected for it, need to be

in a rotary evaporator at 50° C under reduced

evaluated.

pressure, to remove the solvent. The extractions

From

the

preliminary

studies

it

is

were thus performed seven times to acquire the

evident that the ethanolic extracts from nettle-

ethanolic leaf extract (EPS) sample. The fractions

fatigue leaves exhibit insecticidal activity on

were obtained by subjecting the ethanolic leaf

the cabbage-caterpillar (Carvalho Neto et

extract (EPS) to vacuum liquid chromatography

al., 2017). In this context, this study aimed at

(CLV) utilizing silica gel 60 as the stationary

conducting laboratory bioassays to establish

phase, and the solvents hexane, chloroform,

the phytochemical profile and estimate the

ethyl acetate and methanol in increasing

bioactivity of the individual fractions of this

polarities as the mobile phase. Each fraction

extract on specific biological features of the

was then evaporated in a rotary evaporator at

cabbage-caterpillar.

50° C under reduced pressure, to remove the
solvent. Eight such extractions were done to gain

Material and methods
From February / 2014 to January / 2016,

each fraction of the EPS. Once the solvent was
evaporated, the fractions of hexane (Hex-F),
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chloroform (CHCl3-F), ethyl acetate (AcOEt-F)

in the plates compared to the specific eluent

and methanolic (MeOH-F) were obtained. One

and developer systems, the evaluation criteria

leaf ethanolic extract (FES) sample and fraction

were established. Here, (-) is the absence of the

were separated for phytochemical studies.

chemical constituent, (+) refers to the presence

The A. monuste orseis specimens were

of the constituent in its lowest concentration, (++)

collected and the stock was maintained from

is its presence in moderate concentration, and

the postures gathered in the urban gardens

(+++) is its availability in higher concentration.

in Petrolina - PE and Juazeiro - BA. Once the

For the bioactivity experiments involving

postures were transported to the laboratory

the effect of the organic extracts on A. monuste

they were conditioned in paper lined trays,

orseis, in keeping with the findings from the earlier

moistened with distilled water. They were placed

studies using aqueous and ethanolic extracts

in an air-conditioned room to raise caterpillars

of different nettle-fatigue parts (Carvalho Neto

of known ages for bioassay use. The caterpillars

et al., 2017), the conclusion drawn was that

were transferred, as soon as they emerged,

the organic extracts will need to be used at 2%

to polyethylene cages (45.7 x 32.6 x 28.0 cm)

concentration (w / v) in all the bioassays. To

provided with openings on the top and the side

apply the treatments, the organic extracts were

surfaces lined with voile-type tissue. They were

first dissolved in acetone and then in distilled

left undisturbed until the pupal stage, and were

water, in proportions required to achieve 2%

fed everyday on organically raised cabbage.

concentration.

The adults which emerged were transferred

acetone in the organic extracts, two controls,

to an outdoor screened cage (2.00 x 2.00 m),

one using distilled and sterilized water (ADE) and

which enclosed kale plants raised in pots, as a

the other with a combination of distilled water

base for the oviposition. The adults were fed on

plus acetone, were included in all the tests. This

10% honey solution, which was changed daily to

was done to quantify the effect exerted only by

prevent fungal growth. Cabbage leaves bearing

the extract on the insects, in the bioassays.

Regarding

the

utilization

of

the postures were cut and transferred to the

In the experiment dealing with the effect

laboratory, where a few of them were used in

of the organic extracts on the A. monuste orseis

the experiments and the remaining were stored

embryonic stage, the leaf cuttings bearing the

to maintain the stock.

postures (1 - 4 hours) were immersed for one minute
secondary

in the different treatments. After excess moisture

constituents present in the EPS and fractions

The

classes

had evaporated, the cuttings were transferred

were identified using phytochemical screening

to moistened, filter paper-lined petri dishes. Every

by applying the samples on an Analytical Thin

day, the number of caterpillars hatched on

Layer Chromatography (CCDA) plate using

each plate were counted, and the incubation

a capillary. Elution was then performed in

period (days) and egg viability (%) recorded. The

specific solvent systems or standards for each

completely randomized experimental design was

molecule group. The chromate plates thus

adopted, with six treatments and four replicates,

obtained were developed in a dark chamber

with each replicate containing 200 eggs. Data

under UV radiation (l) at wavelengths (l) of 254

were submitted to the analysis of variance and,

and 366 nm, followed by reactive staining and

when significant effect was attained, the means

heating, as cited by Wagner & Bladt (1996). A

were compared by the Scott-Knott test, at 5%

total of 14 classes of secondary metabolites

probability. To suit the statistical analysis, the data

were investigated, viz., alkaloids, anthocyanins,

were transformed into √(x + 1.0).

anthraquinones,

of

the

coumarins,

In the experiment focused on the

anthracene derivatives, lignans, mono-, sesqui-,

flavonoids,

influence exerted by the organic extracts on

and diterpenes, naphthoquinones, saponins,

the A. monuste orseis development, the leaf

water-soluble

tannins,

disks (Ø 6 cm) were immersed for one minute

xanthines, triperpenes and steroids. Depending

in the different treatments. Once the excess

upon the pigmentation intensity of the substances

moisture had evaporated, the disks were moved

tannins,

condensed
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to plastic containers (Ø 14 cm and 10 cm high)
lined with moistened filter paper and provided
with a voile-coated lid. On each disk, ten newly
hatched caterpillars (between 0 and 12 hours of
age) drawn from the stock-rearing batch were
placed. Every day, the containers were cleaned,
and fresh filter paper put in. These treated disks
were offered to the caterpillars for 24 hours, after
which time, all the treated disks were disposed
of and the caterpillars were fed on untreated
cabbage disks. These disks were replaced daily,
and repeated until the caterpillars reached
the pupal stage. As the caterpillars underwent
transformation into pupae, they were weighed
and placed individually in plastic containers (Ø
14 cm and 10 cm high) provided with a ‘voile’covered lid and left undisturbed until the adults
emerged. The newly emerged adults were
maintained

in

the

deformation

assessment

vessels and the biological parameters listed
were determined, viz., larval mortality (%), larval
stage duration (days), pupal viability (%), pupal
weight (mg) and number of defective adults
(%). The completely randomized experimental
design was adopted with six treatments and
five replicates, and each replicate included ten
caterpillars. Data were submitted to the analysis
of variance and, when a significant effect was
encountered, the means were compared by
the Scott-Knott test, at 5% probability. To suit the
statistical analysis, the data were transformed
into √ (x + 1.0).
In the experiment considering the way
the organic fractions affect the foliar consumption
in the A. monuste orseis larvae, the identical
extracts, treatments and procedures employed
in the earlier test were used. Thus, the 10-day old
caterpillars were individually picked and placed
on the treated leaf disks. Then, 24 hours later,
the images were recorded of the remaining leaf
area of the disks after the caterpillars had fed on
them. The leaf area was determined using the
free access software ImageJ. The completely
randomized

experimental

design

adopted

included six treatments and ten replicates,
and each replicate was represented by one
caterpillar. Data were submitted to the analysis
of variance and, whenever a significant effect
was noted, the means were compared using the

Scott-Knott test, at 5% probability.
Results and discussion
The
facilitated

phytochemical
identification

study

of

the

(Table

1)

secondary

compounds in the different organic fractions of
the nettle-fatigue and their probable actions
on

the

cabbage-caterpillar,

like

decrease

in mobility, larval growth and development,
decline in pupal weight, pupal non-viability,
morphological alterations in the wings, defective
pupae, differences in pupal size, larval mortality,
extension of the phase and incubation period, as
well as incomplete ecdysis in the larval and pupal
phases. These effects can be attributed to the
presence of substantial and possible synergies of
the chemical components viz., anthraquinones,
coumarins,

anthracene

derivatives,

mono-,

sesqui- and diterpenes, triterpenes and steroids,
as well as water-soluble tannins.
Peixoto-Sobrinho et al., (2012) observed
similar compounds in C. urens in their investigation
of the chemical constituents present in the
shoots and roots of the cansanção-nettle, like
the coumarins, mono- and diterpenes, tannins,
triterpenes and steroids. In their evaluation of the
phytochemical profile of the ethanolic extract
and fractions (Hex, Hex / AcOEt and AcOEt) of
C. urens, Souza (2014) reported the presence
of tannins, steroids, mono-, sesqui-, di- and
triterpenes.
Investigations

performed

through

the phytochemical exploration of the various
botanical

extracts

and

the

influence

the

secondary compounds exerted on different pest
arthropods, specifically in terms of their biology
and behavior, have been extensively discussed.
Thus far, however, no study has been done on
the kale caterpillar as the target insect. Andrade
Filho et al., (2010) identified the presence
of hydrolysable tannins, saponins, reducing
sugars and triterpenes and the way they affect
the development and mortality of Bemisia
tuberculata Bondar (Hemiptera: Aleyrodidae).
Cavalcante et al., (2006) also confirmed the
effect of the tannins and alkaloids on the mortality
and alterations in the fertility criteria for Bemisia
tabaci (Gennadius) (Hemiptera: Aleyrodidae).
Restello et al., (2009) reported terpenes present
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Table 1. Chromatographic phytochemical profile of the ethanolic leaf extract (EEF) from C. urens and the hexane
(Hex-F), chloroform (CHCl3-F), ethyl acetate (AcOEt-F) and methanol fractions (1)
Secondary Metabolite Class
Alkaloids
Anthocyanins
Anthraquinones
Flavonoids or Phenolic Compounds
Cumarins
Anthracene Derivatives
Lignans
Mono-, sesqui- and diterpenes
Naphthoquinone
Saponins
Water-soluble tannins
Condensed tannins
Hatinas
Triterpenes and steroids
(1)

EEF

Hex-F

CHCl3-F

AcOEt-F

MeOH

++
++
+++
+++
++
+++
+++

+++
+++

++
+
+++
+++
+++
+
++
+++

+
+
+
+
++
++

++
+
-

(-) absence of constituent, (+) presence of constituent, (++): moderate presence of constituent, (+++): high presence of constituent.

in Tagetes patula demonstrating insecticidal

From the results shown in Table 2, the

effects on the S. zeamais adults (Coleoptera:

organic extracts, barring the ethyl acetate

Curculionidae). Silva et al., (2004) established

phase (AcOEt-F), affected the A. monuste orseis

that the tannins exert a larvicidal effect in Aedes

during the incubation phase, by lengthening

aegypti. Thus, in the context of the 100% mortality

its embryonic phase. Connected with the egg

observed in the A. monuste orseis larvae for the

viability, the extracts showed no effect. This was

chloroform fraction treatment, the terpenes and

attributed most likely to the presence of a lipid

steroids present in this fraction of the extract

layer within the chorion, which is able to retain

revealed the insecticidal potential of these

the toxic substances, thus restricting them from

components on the cabbage-caterpillar.

reaching the embryo (Machado et al., 2007).

Table 2. Bioactivity of the organic extracts present in the A. monuste orseis embryonic stage. (25 ± 2 ° C, 60 ± 10%
RH and 12-hour photophase) (1)
Treatment (2)

Period of
incubation (days)

Viability (%)

4.31 ± 0.07 b
4.22 ± 0.23 b
4.61 ± 0.21 a
4.01 ± 0.25 b
4.94 ± 0.24 a
4.73 ± 0.17 a
3.84

100 ± 0.00
100 ± 0.00
100 ± 0.00
100 ± 0.00
100 ± 0.00
100 ± 0.00
-

Test. 1 (ADE)
Test. 2 (ADE + Acetone)
Hex-F
AcOEt-F
CHCl3-F
MeOH-F
CV (%)

For the statistical analysis, the data were transformed as √ (x + 1.0). Means followed by the same letter, in the columns, do not differ by Scott-Knott’s test,
with the probability at 5%. (2) ADE - Distilled and Sterilized Water; Organic Fractions of the Ethanol Leaf Extract (EEF), hexane (Hex-F), chloroform (CHCl3-F),
ethyl acetate (AcOEt-F) and methanolic (MeOH-F).
(1)

The negative effect exerted by the

well recognized and been recorded by several

botanical extracts of different species and plant

authors (Alves et al., 2012; Freitas et al., 2014 and

structures on lepidoptera has been extensively

2015; and Magrini et al., 2015) and the results

researched. Biermann (2009) in his assessment of

have indicated a negative influence on both the

the influence exerted by ten extracts on the A.

length of the incubation phase, with this stage

monuste orseis eggs identified that the tobacco

being extended, and the egg viability, restricting

extract

the larvae from hatching.

from

Nicotiana

tabacum

revealed

activity during the embryonic stage of the

The organic extracts were observed to

cabbage caterpillar, impeding the hatching of

induce larval mortality in A. monuste orseis at

100% of the larvae. The ovicidal effects caused

concentrations above 60%, for all the fractions

by a variety of organic extracts on lepidoptera is

(Table 3). The bioactive influence exerted by
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the chloroform fraction (CHCl3-F), inducing 100%

the bioactivity of the botanical extracts can

mortality and noted at 10 days of age, was very

demonstrate different actions depending on the

different from the other extracts and controls. The

biological cycle of the insects. The lack of any

manner that the chloroform fraction behaved

mortality in the control with acetone indicates

both in larval mortality and during the embryonic

that the choice of this solvent for the solubilization

phase of the A. monuste orseis suggests that

of the organic extracts did not hinder their effects.

Table 3. Biological aspects (mean ± SEM) of A. monuste orseis fed with cabbage disks treated with organic extracts
of C. urens. (25 ± 2° C, 60 ± 10% RH and 12-hour photophase) (1)

Treatment (2)
Test 1 (ADE)
Test 2 (ADE + Acetone)
Hex-F
AcOEt-F
CHCl3-F
MeOH-F
CV (%)

Mortality
(%)
0 ± 0.00c
0 ± 0.00c
82.0 ± 16.71b
76.0 ± 3.54b
100.0 ± 0.00a
68.0 ± 23.36b
15.34

Duration of the
Weight of
Larval Phase
pupa (mg)
(days)
16.42 ± 0.50a
17.08 ± 0.19a
9.94 ± 6.57a
15.4 ± 0.71a
12.9 ± 5.89a
26.63

0.26 ± 0.01a
0.26 ± 0.01a
0.13 ± 0.09b
0.18 ± 0.02b
0.12 ± 0.06b
2.92

Pupal Viability
(%)

Defective
Adults (%)

100 ± 0.00 a
100 ± 0.00 a
18.0 ± 16.71b
24.0 ± 3.54 b
32.0 ± 23.36 b
27.86

2.0 ± 3.54 b
4.0 ± 3.54 b
14.0 ± 13.54 a
20.0 ± 6.77a
24.0 ± 15.68 a
56.36

The data were transformed as √ (x + 1.0) to suit the statistical analyses. Means followed by the same letter in the columns do not differ from each other by the Scott-Knott test at
5% probability. (2) ADE - Distilled and Sterilized Water; Organic Fractions of Ethanol Leaf Extract (EEF), hexane (Hex-F), ethyl acetate (AcOEt-F), chloroform (CHCl3-F), and methanolic
(MeOH-F).
(1)

The effects exerted by the organic

biological aspects of this treatment could not

extracts from the plants belonging to genus

be assessed. These findings clearly demonstrate

Cnidoscolus on a variety of biological features

the insecticidal potential of the CHCl3-F fraction

of the pest arthropods have been documented.

of C. urens on the cabbage-caterpillar. It can

However, while very few reports exist on the

be certified that in all the treatments the pupae

insecticidal activity of C. urens, there are no

showed reduction in weight, when compared

studies on the influence that these botanical

with the witnesses. During the experiment, the

extracts from this species has on the cabbage-

fifth instar larvae and pupae from treatments

caterpillar. Candido et al., (2013) confirmed the

with the extract, revealed incomplete ecdysis

that the organic extract of C. phyllacanthus

- deformations, and produced above 60% of

exerted a larvicidal effect in the control of Aedes

pupal infeasibility in all the treatments. As for the

aegypti. Numa et al., (2015) in their investigation

adults, all the extracts induced different degrees

on the acaricidal action of certain organic

of morphological alterations in the wings in

extracts, corroborated the consequences of

comparison to the control, in the range of 14 to

the ethanolic extract of C. aconitifolius leaves

24%.

on the mortality of the adult Tetranychus urticae

Investigations into the bioactivity of

Koch females. Cruz et al., (2012) reported the

the hexane, ethyl acetate, chloroform and

termiticidal effect of the powdered root of C.

methanolic fractions drawn from a variety of

urens on the Nasutitermes sp. adults.

plant extracts have revealed that caterpillars

From the results it is also evident that when

raised on an artificial diet treated with different

the effects of the hexane (Hex-F), ethyl acetate

extracts register a decrease in the pupal weight,

(AcOEt-F) and methanolic (MeOH-F) fractions

larval size, feed conversion efficiency, embryonic

on the A. monuste orseis larval, pupal and adult

development, morphometric alterations in the

phases were compared with the controls, they did

adults, defective pupae, differences in the pupal

not differ from each other. It was also noted that

sizes obtained, larval mortality, flawed adults with

these organic extracts did not alter the length of

retention of the frontal carapace, deformed

the larval phase of the cabbage-caterpillar when

wings, inhibited growth and incomplete ecdysis

compared with the controls. As all the larvae

(Matos et al., 2006; Cunha et al., 2008; Ribeiro et

of the chloroform fraction (CHCl3-F) treatment

al., 2015).

succumbed showing 100% mortality, the other

All the organic extracts were able to
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decrease the leaf consumption by A. monuste

the possibility of a repellent and phagdeterrente

orseis. The ethyl, hexane and chloroform acetate

effect exerted by the organic extracts of C. urens

fractions induced a greater than 70% decline

on the feeding habits of the cabbage-caterpillar.

in foliar feeding, while the methanolic fraction

However, specific studies in the future are

caused a reduction of over 50% (Table 4). There is

necessary for these parameters to be analyzed.

Table 4. Leaf consumption during 24 hours of A. monuste orseis fed on the cabbage leaf disks treated with the
organic extracts of C. urens (25 ± 2 ° C, 60 ± 10% RH and 12-hour photophase) (1)
Treatment (2)

Consumption (%)
98.51 ± 0.00 c
98.73 ± 0.00 c
20.26 ± 19.20 a
28.82 ± 11.70 a
16.3 ± 8.63 a
49.77 ± 3.15 b
25.20

Test. 1 (ADE)
Test. 2 (ADE + Acetona)
Hex-F
AcOEt-F
CHCl3-F
MeOH-F
CV (%)

The means followed by the same letter in the columns do not differ from each other by the Scott-Knott test at 5% probability. (2) ADE - Distilled
and Sterilized Water; Organic Fractions of Ethanol Leaf Extract (EEF), hexane (Hex-F), ethyl acetate (AcOEt-F), chloroform (CHCl3-F), and methanolic
(MeOH-F).
(1)

The fact that the plant extracts, mostly
in the aqueous form negatively affect the foliar

the leaf consumption of the larvae during the
treatments.

consumption in the A. monuste orseis caterpillars,

In the A. monuste orseis larvae the

had been recorded even earlier by several other

ingestion of the chloroform fraction induced

authors (Medeiros & Boiça Junior, 2005; Medeiros

100% mortality.

et al., 2007; Mata & Lomonaco, 2013). The actions

The organic extracts from C. urens

of the organic extracts (hexane, ethyl acetate,

are

chloroform, ethanolic and methanolic fractions)

belonging to the secondary metabolite classes,

on the dietary behavior of other lepidoptera

which include the anthraquinones, coumarins,

have also been explored, and a marked decline

anthracene derivatives, mono-, sesqui-, di- and

in leaf litter consumption on treated substrates

triterpenes, steroids and water-soluble tannins.

was reported (Andrade et al., 2016; Freitas et
al., 2014; Alves et al., 2012). However, it is striking
that there are no scientific reports that have
reported the effect of organic extracts from
species belonging to genus Cnidoscolus on the
cabbage-caterpillar.
Although

the

C.

urens

extracts

demonstrate promising effects on Ascia monuste
orseis, further studies are essential to gain greater
understanding

of

their

bioactivity

in

other

biological facets of the kale and the ways they
affect the non-target beneficial organisms.
Conclusions
All the fractions (hexane, ethyl acetate,
chloroform and methanolic) of C. urens exert
negative influences on the embryonic, larval,
pupal and adult phases of A. monuste orseis,
disturbing the developmental cycle of this insect.
All fractions of the nettle-fatigue extract
were found to affect the feeding behavior of the
cabbage-caterpillar negatively, thus decreasing

composed

of

chemical

components
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