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Abstract

The use of oils obtained from plants has been an alternative to pest management, because
they are selective, biodegradable and have little effect on non-target organisms. The
objective of this work was to evaluate the storage effect on essential oil Jatropha curcas L,
for a period of 150 days, and its potential on the Brevicoryne brassicae (L.) (Hemiptera:
Aphididae). Mortality was evaluated in relation to the time after application. The solution
was sprayed onto discs of kaleleaves containing aphids, with the help of Potter’s Tower. Seven
oil concentrations were tested, with 10 replicates per treatment. There was no statistical
difference between the storage time and the different concentrations of J. curcas on B.
brassicae mortality, all treatments being efficient in the management of B. brassicae.
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Resumo

A utilizagdo de 6leos obtidos de plantas tem sido uma alternativa para o manejo de
pragas, pois sao seletivos, biodegradaveis e tém pouco efeito sobre organismos nao-alvo.

1 Instituto Federal do Espirito Santo - Campus Itapina, BR 259, Km 70, Caixa Postal 256, CEP. 29709-910, Colatina, ES. E-mail: anderson.
holtz@ifes.edu.br, https://orcid.org/0000-0002-1374-1049; ronilda.aguiar@ifes.edu.br, https://orcid.org/0000-0003-0638-0051; ver-
giliobneto@gmail.com, https://orcid.org/0000-0002-5440-7178; natalial999.ndf@gmail.com, https://orcid.org/0000-0001-7078-8444

2 Departamento de Produgdo Vegetal - NUDEMAFI, Centro de Ciéncias Agrdrias da Universidade Federal do Espirito San-
to, Alto Universitdrio, s/n, CEP: 29500-000, Alegre, ES. pri_stinguel@hotmail.com, https://orcid.org/0000-0003-4097-2835;
*julielsonoliveira@hotmail.com, https://orcid.org/0000-0003-1109-8798

Acta Bioldgica Paranaense, v. 51, e83710, 2022 M



http://dx.doi.org/10.5380/abp.v51i1.83710
mailto:anderson.holtz@ifes.edu.br,
mailto:anderson.holtz@ifes.edu.br,
https://orcid.org/0000-0002-1374-1049;
https://orcid.org/0000-0003-0638-0051;
https://orcid.org/
mailto:natalia1999.ndf@gmail.com,
https://orcid.org/0000-0003-4097-2835
mailto:julielsonoliveira@hotmail.com*,
https://orcid.org/0000-0003-1109-8798

Holtz, Stinguel, Ataide, Aguiar, Neto, Fienni

O objetivo deste trabalho foi avaliar o efeito do armazenamento do 6leo essencial de Jatropha curcas L,
por um periodo de 150 dias, e seu potencial sobre Brevicoryne brassicae (L.) (Hemiptera: Aphididae).
A mortalidade foi avaliada em rela¢do ao tempo apos a aplicagdo. A solugdo foi pulverizada sobre
discos de folhas de couve contendo pulgdes, com auxilio de Potter’s Tower. Sete concentragdes de
6leo foram testadas, com 10 repeti¢oes por tratamento. Nao houve diferenca estatistica entre o tempo
de armazenamento e as diferentes concentracdes de J. curcas sobre a B. brassicae , sendo todos os

tratamentos eficientes no manejo de B. brassicae.

Palavras-chave: Brevicoryne brassicae, Controle Alternativo, Oleo Essencial, Mortalidade.

Introduction

Cabbage aphis, Brevicoryne brassicae (Lin-
naeus, 1758) (Hemiptera: Aphididae), is widely
distributed in temperate and subtropical regions
of the world, being that, practically all its host
plants belong to the family Brassicaceae. In
Brazil, this species is considered a key pest of
the kale crop, developing large colonies (Botti,
2015), causing direct damages by the injection of
toxins and continuous sucking of sap, affecting
the development and commercialization of the
plant, due to the presence of totally damaged
(Griffin & Williamson, 2015). In addition, it may
be vectored of turnip mosaic virus, which attacks
kales and other plants of the genus Brassica
(Souza-Silva & Ilharco, 2008), justifying the
search for methods to control of this pest aphid.

Among the methods used to control aphids in
agriculture, the chemical is the most usual, with
the use of broad spectrum insecticides carried
out intensively (Filgueira, 2008), often with
products not registered for a particular pest. This
can lead to resistance of the target pest as well
as the appearance of new pests (Godonou et al.,
2009), in addition to environmental and human
contamination and the elimination of beneficial
insects (Ahamad & Akhatar, 2013).

Thus, the search for alternative measures to
chemical control has been emphasized, through
research related to the use of substances obtai-
ned from plants, such as vegetable oils, and has
shown a satisfactory efficiency in the control of
insect-plague, besides being less aggressive tech-
niques (Botti, 2015; Mapeli et al., 2018). Among
the advantages are the short residual period, low
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toxicity, low cost and availability (mainly because
Brazil is the country with the greatest vegetab-
le diversity of the planet (BFG, 2015)) (Kathrina
& Antonio, 2004; Wiesbrook, 2004) and have
secondary metabolites that can exert repellent
action, deterrent to feed, and oviposition, growth
inhibitors and sterilants (Saxena, 1989).

The Jatropha, which belongs to the family
Euphorbiaceae and is cited as a potential biocide
plant (Almeida et al., 2009), little attacked by
insects due to caustic latex exudation (Arruda,
2004), provoking food inhibition, repellency,
inhibitory or suppressive action of oviposition,
infertile eggs, inhibition of the development of
larvae, nymphs and pupae and inhibition of the
mating act, besides interfering in several metabo-
lic routes important for the general metabolism,
being able to cause the death of the insect (Ungaro
& Regitano Neto, 2007).

However, in general, essential oils in the
presence of oxygen, light, heat, moisture and
metals become very unstable, suffering numerous
reactions of degradation, making its conservation
difficult, making its process and time of storage,
essential for the maintenance of their quality
(Simoes et al., 2004).

In this context, the objective of this work was
to evaluate the insecticidal activity of Jatropha
oil on B. brassicae in the kale crop, as well as the
duration of this effect for a certain time.

Material and methods

The experiment was carried out at the Insti-
tuto Federal do Espirito Santo- (IFES-Campus
Itapina). The tests were conducted in heated room
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at the temperature of 25 + 1 °C, relative humidity
70 £ 10% and photophase of 12 h. Brevicoryne
brassicae was established in kale plants (B. oler-
acea var. Acephala) without any phytosanitary
treatment in a greenhouse for the multiplication
of this aphid for laboratory tests.

Seeds of Jatropha were collected in the
experimental area of the IFES- Campus Itapina,
and subjected to the extraction of the oil by cold
pressing. After this procedure, the oil was filtered
with a fine mesh screen and stored in an amber
colored glass container wrapped in foil. The
container containing the oil was conditioned in
an air-conditioned room with 25 + 2 °C, relative
humidity 70 £ 10% and photophase of 12 h. The
storage time of the oil used in the experiments
was 0, 30, 60, 90, 120 e 150 days after extraction.

The concentrations used in the experiment
with Jatropha oil were 0.0, 0.5, 1.0, 1.5, 2.0, 2.5
e 3.0% (volume/volume). For the dilution and
application of the oil was used distilled water
with adhesive spreader Tween® 80 (0,05%). The
control consisted of distilled water and Tween® 80
(0.05%).

Bioassays

Kale leaves were periodically removed and
taken to the laboratory, washed with distilled wa-
ter, dried on filter paper, and packaged in gerbox
plastic boxes.

Subsequently, they were transferred with
the aid of a brush of fine bristles, 10 aphids for
discs (8 cm diameter) of kale leaves. These were
packed in plates Petri (10 x 1.2 cm). Each of the
concentrations of the oil of J. curcas, which were
previously determined, were applied on the kale
leaves. The control consisted of disks sprayed
with the solution distilled water and Tween® 80
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adhesive spreader (0.05%). For application of
solutions on insects in plates Petri, was used a
Potter tower, whose pressure was 15 Lb/pol® and
solution volume of 6/mL. The storage time ranged
from 0 to 150 days.

The experiment was conducted in factorial 6
x 7 (6 ages and 7 concentrations), with 10 repe-
titions (each plates petri being a repetition). The
mortality of individuals 24, 48 and 72 hours after
spraying was evaluated. The data of the different
concentrations, as well as the storage time of the
Jatropha oil were submitted to the Tukey test at
5% of significance.

Results

There was no statistical difference between
the time of storage and the different concentra-
tions of the oil of J. curcas on the mortality of
B. brassicae, showing to be efficient, presenting
mortality rates above 40% in the 0.5% concentra-
tion, and reaching values higher than 70% at 3.0%
concentration at 72 hours after spraying (Table 1).

In the first 24 hours after spraying, the highest
efficiency occurred at concentrations higher than
1.5%, which did not differ among themselves, but
with mortality rates higher than 0.5%; 1.0% and
the witness, which were statistically the same.
This behavior was the same for all storage times
of the Jatropha oil (Table 1).

In the evaluation of 48 hours, there was
difference between the oil concentrations, in all
ages evaluated. The highest mortality rates were
obtained in concentrations higher than 1.5%,
being that, from this concentration there was no
difference between them (Table 1). In the 72-hour
spray powders evaluation there was a statistical
difference between the concentrations within the
storage ages of the Jatropha oil (Table 1).
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Table 1. Mortality average (%) * SE of Brevicoryne brassicae submitted under different con-
centrations and ages of storage of Jatropha oil with 24, 48 and 72 hours after spraying.

24 hours
Concentration Oil ages
(%) 0 30 60 90 120 150
0,0 2,00+ 1,50 aAl  3,00+2,00aA 4,00 £2,00aA 500+ 1,00aA  500+3,00aA 4,00 +2,40aA
0,5 8,00+£2,90aA  7,00£270aA 10,00 +3,80aA 7,88+490aA  690+2,00aA 7,00 £550aA
1,0 400+ 1,63aA  10,00+1,90aA 9,00 £250aA  8,00+262aA  12,00+3,23aA 8,60 £4,56aA
1,5 32,00£10,41bA 31,00 £9,80bA 32,50 +8,00bA 27,00+ 7,00bA 29,00 £ 6,05bA 28,00 + 5,80 bA
2,0 41,33+10,97bA 42,00+ 10,00bA 41,00 £ 6,80bA 40,00+ 8,80 bA 41,00 +585bA 39,00 + 7,80 bA
2,5 34,19+585bA  3500+595bA 3344 +580bA  36,50+585bA 3650+ 6,00bA 33,40 £ 8,00 bA
3,0 38,5814, 19bA  40,02+4,00bA 37,67+4,30bA 40,00+ 6,30bA 40,00 £560bA 38,00 £ 6,00 bA
48 hours
Concentration Oil ages
(%) 0 30 60 90 120 150
0,0 500+2,01aAl 6,00+ 1,80aA  4,50+250aA  6,00+175aA 680 +3,00 aA 560+ 3,20 aA
0,5 22,52+7,58bA 18,20+ 7,00bA 17,00 £ 4,50 bA 23,40 +6,48bA 23,00+ 543bA 22,00 + 8,45 bA
1,0 31,96 +7,38bA 30,00+ 6,80bA 29,90 +456bA 28,80 +530bA 32,76 £ 5,00bA 29,00 + 6,00 bA
1,5 54,65+ 9,88 cA 50,007,550 A 54,00+9,00cA 5580 £6,00cA 5330+7,80cA 56,00+ 6,01 cA
2,0 5594+ 994cA 57,30 £8,80 A 5325+454cA 50,00 £6,90cA 54,00 £500cA 52,10 + 6,35 cA
2,5 58,28+ 6,62cA  58,00+500cA 5540+430cA 52,00 +3,00cA 54,00 +7,80cA 59,00 + 4,50 cA
3,0 63,73+7,56 cA 60,00 +540cA 61,00 £4,45cA 5890 £ 6,80 cA 64,50 +5,00cA 62,00 + 8,00 cA
3,0 38,58+4,19bA  40,02+4,00bA 37,67+4,30bA 40,00 £6,30bA 40,00+ 560 bA 38,00 + 6,00 bA
72 hours
Concentration Oil ages
(%) 0 30 60 90 120 150
0,0 500+344aA'  7,00+335aA 10,00 £4,42aA 12,00+£5232aA 9,00+642aA 7,00+ 84laA
0,5 47,11 +7,44bA 46,00 £+ 6,99bA 45,00+ 6,41 bA 44,00+ 7,44bA 46,00+ 65bA 43,00 + 6,90 bA
1,0 65,87+ 8,19bA 64,00+ 8,10bA 63,00 £8,10bA 63,00+819bA 6500+73bA 63,00+ 8,00 bA
1,5 69,93+ 831bA 68,10 +820bA 67,00 £ 7,69bA 69,00 +8,31bA 70,00+ 4,6bA 64,30 + 8,00 bA
2,0 68,89+ 7,88bA 68,00 +7,00bA 6880 +7,10bA 6845+7,88bA 71,00+72bA 67,00 £ 6,80 bA
2,5 7249+ 6,09bA 70,20 +530bA 71,30 £5.98bA 72,00+ 6,09bA 73,00+ 620bA 69,20 + 6,20 bA
3,0 7524 +7,59bA 76,21 +6,53bA 70,00 £ 6,88bA 76,45+ 7,59 bA 74,00+ 7,10bA 70,30 + 7,00 bA

! Means (+ SE) followed by the same uppercase letter in the column and lowercase letter in the row do not differ statistically from each other by the Tukey

test (P> 0,05).
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Discussion

As observed at all storage times, when there is
increased concentration, the mortality of the pest
aphid is increased. Probably, there is a reduction
in the detoxification capacity of insects in the
highest concentrations, because there are more
molecules of the active principle of the plant
per volume of the solution, acting jointly in the
digestive tract, nervous and respiratory system
of the pest, simultaneously (Celestino, 2011). In
addition, the solutions were applied on the aphid
(contact path) and the food (leaf disc) (route of
ingestion), making it more difficult for this pest to
escape the insecticidal action of the plant. Several
authors argue that the action by contact is faster
than the mode of action by ingestion, because the
latter to act on the target organism depends on the
digestion process for incorporation and action on
the vital systems of the pest (Isman et al., 2006).

However, the action by contact of the oil,
probably, acts on the central nervous system of
the insect, preventing the transmission of nerve
impulses, due to inhibition of the enzyme Acetyl-
cholinesterase or by disturbances in acetylcholine,
or GABA, and / or Na + and K + channels. These
could also affect cellular respiration by preventing
the transport of electrons and / or inhibitors to
ATP synthesis (Holz et al., 2016).

The toxicity of J. curcas is attributed mainly
to the presence of two components in the seeds:
a ribosome inactivating protein (curcine) and
diterpene esters (Holz et al., 2016). Besides these,
the seeds present other bioactive molecules, such
as inhibitors of proteases, saponins, phytates and
tannins. Curcina resembles ricin, a toxic protein
isolated from castor bean seeds (Ricinus commu-
nis), which has two polypeptide chains, one with
lectin function and another capable of inhibiting
protein synthesis (Stirpe et al., 1976). Thus, mor-
tality of B. brassicae is probably associated with
the joint action of anti-food effects and protein
insecticides contained in the oil extracted from
the seed of . curcas (Darby et al., 2001).

The digestion and absorption of starch by
insects is prevented by the action of a-amylase

Acta Bioldégica Paranaense, v. 51, e83710, 2022

protein inhibitors, whereas, (Olsnes & Kozlov,
2001), the insecticidal activity occur when ribo-
some inactivating proteins (RIP,) are ingested
and cause death of the cells of the gastrointestinal
tract (Audi et al., 2005).

The storage time did not affect the potential
of the Jatropha oil on the aphid. Probably, this fact
is related to absence of the light incidence in the
oil, because it was stored in amber glass, wrapped
in foil. Secondary compounds from plants can be
oxidized when they are exposed directly to light,
pH and inadequate storage temperatures (Con-
stantine & Karchesy, 1998).

Jatropha seeds are orthodox and at room tem-
perature may remain viable for one year, however,
for extraction of its oil, a long period of storage is
not recommended because these oleaginous ones
are more susceptible to the attack of pathogens,
which can cause a rancification of the fatty acids
that compose the oil (Mello et al., 2005; Goldfarb,
2010).

The results showed that Jatropha oil presents
insecticidal activity and persistence, even though
it was stored for a period of 150 days, proving to
be efficient in handling the cabbage aphis. We
conclude that Jatropha oil is efficient in the man-
agement of Brevicoryne brassicae in kale culture,
even after a predetermined period of storage.

Acknowledgments

To Conselho Nacional de Desenvolvimento
Cientifico e Tecnolédgico (CNPq), the Coorde-
nacdo de Aperfeicoamento de Pessoal de Nivel
Superior (CAPES), the Fundagdo de Amparo a
Pesquisa do Estado do Espirito Santo (FAPES)
and to Instituto Federal do Espirito Santo for
financial support and grants.

Conflicts of interest

The authors declare that they have no known
competing financial interests or personal rela-
tionships that could have appeared to influence
the work reported in this paper.



Holtz, Stinguel, Ataide, Aguiar, Neto, Fienni

References

Ahamad, M. & S. Akhatar (2013). Development
of insecticide resistance in field populations of
Brevicoryne brassicae (Hemiptera: Aphididae) in
Pakistan. Journal Economic Entomology, 106, 954-
958. https://doi.org/10.1603/EC12233

Almeida, H. J. S. (2009). Avaliagdo e caracterizagio de
genotipos superiores por marcador molecular, para
obtengdo de cultivar de pinhdo manso (Jatropha
curcas 1.). In: Congresso brasileiro de plantas
oleaginosas, dleos, gorduras e biodiesel. Montes
Claros. Biodiesel: Inova¢ao Tecnoldgica. Lavras:
UFLA.

Arruda, E P. (2004). Cultivo de pinhdao manso
(Jatropha curca 1) como alternativa para o semi-
arido nordestino. Revista Brasileira de Oleaginosas
e Fibrosas, Campina Grande, 8(1), 789-799.

Audi, J., Belson, M., Patel, M., Schier, J., & Osterloh,
J. (2005). Envenenamento por ricina: uma revisao
abrangente. Jama , 294(18), 2342-2351. https://doi.
org/10.1001/jama.294.18.2342

BFG. (2015). The Brazil Flora Group, Growing
Knowledge: An overview of seed plant diversity in
Brazil. Rodriguésia, 64: 1085-1113.

Botti, J. M. C. (2015). Controle alternativo do
Brevicoryne brassicae (Hemiptera: Aphididae) com
extratos de diferentes espécies de plantas. Agraria
- Revista Brasileira de Ciéncias Agrdrias, ISSN
(online) 1981-0997, 10(2), 178-183. https://doi.
org/10.5039/agraria.v10i2a3520

Celestino, E N. (2011). Potencial do dleo
de mamona e associagio com Beauveria
bassiana (Bals.) Vuillemin visando o manejo
da broca-do-café . Dissertagio (Mestrado em
Produgdo Vegetal) - Centro de Ciéncias Agrarias,
Universidade Federal do Espirito Santo, Alegre.

Constantine, G.H. & Karchesy, J. (1998). Variations in
hypericin concentrations in Hypericum perforatum
L. and commercial products. Pharmaceutical
Biology, 36(5), 365-367. https://doi.org/10.1076/
phbi.36.5.365.4651

Acta Bioldgica Paranaense, v. 51, e83710, 2022

Darby, S. M., Miller, M. L., Allen, R. O. (2001).
Forensic determination of ricin and the alkaloid
marker ricinine from castor bean extracts. Journal
of Forensic Sciences, Colorado Springs, 46, 1033-
1042. httpS://dOi.org/lO.1520/]F815097]

Filgueira, F. A.R.(2008). Brassicaceas — couves e plantas
relacionadas, p. 279-299. In Filgueira, E A. R.
(Ed.). Novo manual de olericultura: Agrotecnologia
moderna na produgido e comercializagio de
hortaligas. 3* ed. Vigosa, Editora UFV, pp. 421.

Godonou, 1., James, B., Atcha-Ahow¢, C., Vodouhe,
S., Kooyman, C., Ahanchédé, A., & Korie, S.
(2009). Potencial de isolados de Beauveria
bassiana e Metarhizium anisopliae do Benin
para controlar Plutella xylostella L. (Lepidoptera:
Plutellidae). Crop Protection, 28(3), 220-224.
https://doi.org/10.1016/j.cropro.2008.10.009

Goldfarb, M., Duarte, M. E. M., Mata, M. E. R. C.,
do Nascimento, L. C., de Brito, N. M., & Souto,
E M. (2010). Incidéncia de fungos e qualidade
fisiologica de sementes de pinhdo manso
(Jatropha curcas L.) ap6és o armazenamento
criogénico. Biotemas, 23(1), 19-26. https://doi.
org/10.5007/2175-7925.2010v23n1p19

Griffin, R. P. & J. William, S. O. N. (2015). Cabbage,
Broccoli & other cole crop insect pests. HGIC 2203,
Home & Garden Information Center. Clemson

Cooperative Extension. Clemson University,
Clemson, SC.

Holtz, A. M., Rondelli, V. M., de Paulo, H. H., Franzin,
M. L., Botti, J. M. C., dos Santos, V. V., & Pratissoli,
D. (2016) - Toxicidade de extratos de pinhdo
manso ao acaro-rajado, Tetranychus urticae Koch
(Acari: Tetranychidae). Magistra, 28(1), 74-80.

Isman, M. B. (2006). Botanical insecticides, deterrents,
and repellents in modern agriculture and an
increasingly regulated world. Annual Review of
Entomology, Palo Alto, 51, 45-66. https://doi.
org/10.1146/annurev.ento.51.110104.151146

Kathrina, G. A. & Antonio, L. O. J. (2004). Controle
bioldgico de insectos mediante extractos botanicos,
p. 137-160. In: Carball, M. & E. Guaharay (Eds.).
Control Biologico de Plagas Agricolas. Managua,
CATIE, pp. 378.


https://doi.org/10.1520/JFS15097J
https://doi.org/10.5007/2175-7925.2010v23n1p19
https://doi.org/10.5007/2175-7925.2010v23n1p19

Holtz, Stinguel, Ataide, Aguiar, Neto, Fienni

Mapeli, N. C. (2018). Incidéncia e eficiéncia de
controle de brevicoryne brassicae em plantas de
couve tratadas com preparados homeopaticos.
Global Science and Technology, Rio Verde, 11 (02),
126-135.

Melo, A. E, Pinto, G., Gongalves, L., & Ferreira, A. D.
0. (2005). Método para determinagao da atividade
de tanase em derivados imobilizados. Embrapa
Agroindustria  Tropical-Comunicado  Técnico

(INFOTECA-E).

Olsnes, S. & Kozlov, J. (2001). Ricin. Toxicon, Atlantic
City, 39, 1723-1728. https://doi.org/10.1016/
S0041-0101(01)00158-1

Saxena, R. C., Arnason, J. T, Philogene, B. J. R. &
Morand, P. (1989). Insecticides of plant origin, 110-
129. https://doi.org/10.1021/bk-1989-0387.ch009

Simdes, C.M. O.,Schenkel, E.P.,,de Mello,]. C.P., Mentz,
L. A., & Petrovick, P. R. (2016). Farmacognosia: do
produto natural ao medicamento. Artmed Editora.

Souza-Silva, C. R. & Ilharco, F. A. (2008). Afideos
(Hemiptera: Aphididae) das couves. Revista de
agricultura, 83, p.87-91. https://doi.org/10.37856/
bja.v83i2.1472

Stirpe, E, Pession-Brizzi, A., Lorenzoni, E., Strocchi,
P, Montanaro, L., & Sperti, S. (1976). Estudos
sobre as proteinas das sementes de Croton tiglium e
de Jatropha curcas. Propriedades tdxicas e inibi¢ao
da sintese de proteinas in vitro. Biochemical
Journal, 156(1), 1-6. https://doi.org/10.1042/
bj1560001

Ungaro, M.R.G. & Regitano Neto, A. (2007).
Consideragoes sobre pragas e doengas de pinhdo
manso no estado de Sao Paulo. In: Resumos do 4°
Congresso Brasileiro de Plantas Oleaginosas, Oleos,
Gorduras e Biodiesel - “Biodiesel: Combustivel
Ecoldgico”. Lavras: UFLA, pp. 272.

Wiesbrook, M. L. (2004). Natural indeed: Are natural
insecticides safer and better than conventional
insecticides? Illinois Pesticide Review, 17, 1-8.

Acta Bioldgica Paranaense, v. 51, e83710, 2022


https://doi.org/10.1021/bk-1989-0387.ch009
https://doi.org/10.1042/bj1560001
https://doi.org/10.1042/bj1560001

