¥y ¥ ¥y

Anais da Academia Brasileira de Ciéncias
ISSN: 0001-3765

aabc@abc.org.br

Academia Brasileira de Ciéncias

Brasil

Albuquerque, Maria Rose Jane R.; Costa, Sonia Maria O.; Bandeira, Paulo N.; Santiago, Gilvandete
Maria P.; Andrade, Manoel; Silveira, Edilberto R.; Loiola Pessoa, Otilia Deusdénia
Nematicidal and larvicidal activities of the essential oils from aerial parts of Pectis oligocephala and
Pectis apodocephala Baker
Anais da Academia Brasileira de Ciéncias, vol. 79, nim. 2, junho, 2007, pp. 209-213
Academia Brasileira de Ciéncias
Rio de Janeiro, Brasil

Available in: http://www.redalyc.org/articulo.oa?id=32779203

How to cite e

Complete issue - .
P Scientific Information System

Network of Scientific Journals from Latin America, the Caribbean, Spain and Portugal
Journal's homepage in redalyc.org Non-profit academic project, developed under the open access initiative

More information about this article


http://www.redalyc.org/revista.oa?id=327
http://www.redalyc.org/articulo.oa?id=32779203
http://www.redalyc.org/comocitar.oa?id=32779203
http://www.redalyc.org/fasciculo.oa?id=327&numero=7197
http://www.redalyc.org/articulo.oa?id=32779203
http://www.redalyc.org/revista.oa?id=327
http://www.redalyc.org

(Annals of the Brazilian Academy of Sciences)
ISSN 0001-3765
www.scielo.br/aabc

Anais da Academia Brasileira de Ciéncias (2007) 79(2): 209-213

Nematicidal and larvicidal activities of the essential oils from aerial parts of
Pectis oligocephala and Pectis apodocephala Baker

MARIA ROSE JANE R. ALBUQUERQUE?, SONIA MARIA O. COSTA2, PAULO N. BANDEIRAZ,
GILVANDETE MARIA P. SANTIAGO®, MANOEL ANDRADE-NETO!, EDILBERTO R. SILVEIRA!
and OTILIA D.L. PESSOA!

1pepartamento de Quimica Organica e Inorganica, Centro de Ciéncias, Universidade Federal do Ceara, Campus do Pici
Caixa Postal 12200, 60021-970 Fortaleza, CE, Brasil
2Coordenagio de Quimica/Biologia, Universidade Estadual Vale do Acarall, Campus Betania
Caixa Postal D-3, 62040-370 Sobral, CE, Brasil
3Departamento de Farmécia, Faculdade de Farmécia, Odontologia e Enfermagem, Universidade Federal do Ceard,
Rua Capitéo Francisco Pedro, 1210, Rodolfo Tedfilo, 60430-370 Fortaleza, CE, Brasil

Manuscript received on October 19, 2005; accepted for publication on August 15, 2006,
presented by RAIMUNDO BRAZ FILHO

ABSTRACT
The chemical composition of the essential oils from aerial parts of Pectis apodocephala and Pectis oligocephala were
analyzed by GC-MS. The essential oils of these species were predominantly constituted by monoterpenes. Geranial
(42.9-44.5%), neral (32.2—34.2%) and «-pinene (10.7-11.4%) were the main constituentsin the il of P. apodocephala,
while p-cymene (50.3-70.9%) and thymol (24.4-44.7%), were the prevalent compounds in the oil of P. oligocephala.
The essential oilswere tested against the root knot nematode Meloidogyne incognita and Aedes aegypti larvae survival.
Theresults obtained show that both essential oils exhibited significant activity and could be considered as potent natural

namaticidal and larvicidal agents.
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INTRODUCTION

Essential oils from different plant sources have demon-
strated severa biologica activities, including antibacte-
ria (lacobellis et al. 2005), insecticidal (Aradjo et al.
2003), larvicidal (Albuquerque et al. 2004a), acaricidal
(Kim et a. 2004), nematicidal (Duschatzky et al. 2004)
and antifungal (Wang et a. 2005). As a consequence,
this vast arsena of bioactive compounds has attracted
significant and crescent attention of researchers in re-
cent years. Nematodes are tiny worms, some of them
are parasites to plants, and can play an important role
in the predisposition of the host plant to the invasion by
secondary pathogens (Jayasinghe et al. 2003). Plants
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attacked by nematodes show retarded growth and devel-
opment, as well as loss in the quality and quantity of
the harvest product. The nematode Meloidogyne incog-
nita isawidespread nematode found in several important
agronomical cultures of Brazil.

Innumerous human diseasessuchasmalaria, filaria-
sis, dengue fever, yellow fever and severa viral diseases
are transmitted by mosguitoes (Venkatachalam and Je-
banesan 2001), being the Aedes aegypti one of the most
hazardous because it is the vector for yellow fever and
dengue hemorrhagic fever, besides to be responsible for
some allergic response such as urticaria and angioedema
(Cheng et a. 2003). The synthetic pesticides have been
generaly used with success for the eradication of nema-
tode M. incognita and A. aegypti larvae. Nevertheless,
the continuous and indiscriminate use of synthetic in-
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secticides has also induced undesirable effectsincluding
toxicity to non-target organisms and environmental pol-
lution problems. Since essentia oils constitute a rich
source of bioactive compounds, they may be considered
as an useful alternative strategy to the currently avail-
able insecticidal agents in the use for controlling both
M. incognita and A. aegypti.

As part of a continuous research program on aro-
matic plants from Northeast Brazil, we have investigated
the volatile composition of the essential oils of severa
plants from the Asteraceae family (Albuquerque et a.
2001, 2003, 20044, b). The genus Pectis is constituted
by approximately 76 neotropical species. Despite the et-
nobotanical uses of some of them, this genus has been
the subject of scant phytochemical and biological stud-
ies. In the flora of Northeast Brazil, the genus is rep-
resented by five species, including Pectis apodocephala
and Pectis oligocephala, whose essentia oils we have
previously investigated (Craveiro et al. 1986, Albuquer-
que et a. 2003). The present work reports the rein-
vestigation of the essential oils from aeria parts of P
apodocephala and P. oligocephala, as well as their ne-
maticidal and larvicidal effects against the nematode
M. incognita and A. aegypti larvae.

MATERIALS AND METHODS

PLANT MATERIAL

Both P. apodocephala and P. oligocephala, in theflower-
ing stage were collected in May 2000 and June 2003, in
Sobral County, Stateof Ceard, Northeast Brazil. Voucher
specimens (#29441 and #29453) were deposited at the
Herbério Prisco Bezerra (EAC) of the Departamento de
Biologia, Universidade Federa do Ceard, Brazil.

EXTRACTION OF THE ESSENTIAL OILS

Samples of fresh aeria parts of both species were sub-
jected to hydrodistillation for 2 hoursin aClevenger-type
apparatus. Theisolated oilsweresubsequently dried over
anhydrous sodium sulfate and stored under refrigeration
until analyzed and tested. The oil yields (w/w on fresh
weight basis) for P. apodocephala were 0.20 and 0.12%,
while the oil yields for P. oligocephala were 0.40 and
0.18%, respectively.
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ANALYSIS OF THE ESSENTIAL OILS

The volatile components from aerial parts of P. apodo-
cephala and P. oligocephala (Table |), were analyzed
by GC-MS on a Hewlett-Packard Model 5971 GC/MS
using a (5%-phenyl)-methylpolysiloxane DB-5 capillary
column (30 m x 0.25 mm) with film thickness 0.1um;
carrier gas helium, flow rate 1 mL/min with split mode.
The injector temperature and detector temperature were
250°C and 280°C, respectively. The column tempera-
ture was programmed at 4°C/min from 35°C to 180°C
and then at 10°C/min from 180°C to 250°C. Mass spec-
tra were recorded from 30-450 m/z. Individua com-
ponents were identified by matching their 70 eV mass
spectra with those of the spectrometer data base using
the Wiley L-Built library and two other computer li-
brary MS searches using retention indices as a prese-
lection routine (Alencar et al. 1984, 1990) as well as
by visual comparison of the fragmentation pattern with
those reported in the literature (Stenhagen et a. 1974,
Adams 2001).

USED ORGANISMS

Second-stage juvenile (J2) of the plant parasite root-knot
nematode Meloidogyne incognita and instar |11 larvae of
Aedes aegypti.

NEMATICIDAL BIOASSAY

Egg masses of M. incognita obtained from okra roots
with aid of a stereomicroscope were maintained in Petri
dishes during 24 h in distilled water for the juveniles
eclosion. 50uL portions of water containing approxi-
mately 100 juveniles (J2) weretransferred to nematol og-
ica vialstowhich 1 mg of the oilsto be tested was added
and a H,O:DM SO 2% solution was poured to complete
1 mL. The nematological vials were kept on a hood at
28°C. Theinactive nematodes counting were performed
at every 24 hfor 72 h. After the last counting the inac-
tive juvenileswere maintained in distilled water for 24 h
to observe their revival. Four repetitions for each treat-
ment were performed using water and H,O:DM SO 2%
solution ascontrol. Tablell showsthe nematicidal effect
for the essential oilsfrom aeria partsof P. apodocephala
and P. oligocephala. InTablell thesurvival figuresmean
the number of juveniles showing motionless that recov-
ered motility after maintained 24 h in fresh water.
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TABLE I
Volatile components identified in the essential oils from aerial parts of
P. apodocephala (oils I and I’) and P. oligocephala (oils 1I and II’).

Compounds® _Relativg contents. (%) .
IKP [ qil1¢ | ail 'Y | oil 1€ | ail 11
a-pinene 940 | 114 | 107 - 0.2
6-methyl-5-hepten-2-one | 991 1.0 - - -
myrcene 993 - - 17 0.7
a-phellandrene 1007 - - 0.9 0.5
limonene 1034 | 6.7 6.9 - 12
p-cymene 1026 - - 70.9 50.3
B-phellandrene 1046 - - 21 -
nerol 1221 - 0.8 - -
neral 1235 | 34.2 322 - -
geraniol 1252 | 1.3 34 - -
geranial 1270 | 445 | 429 - -
thymol 1289 - 24.4 447
B-caryophyllene 1427 - 0.6 - 04
a-humulene 1456 - 0.6 - -
Total identified 99.1 | 981 | 100.0 | 98.0

@0rder of elution on DB-5 capillary column. PIK = Kovats retention index in
reference to Cg—Cpg n-alkanes on DB-5 column. ¢Samples of P. apodocephala
and P. oligocephala collected in May 2000. dSamples of P. apodocephala and P.
oligocephala collected in June 2003.

TABLE I1
Nematicidal activity (%) of the essential oils from aerial parts of
P. apodocephala (oil I and I’) and P. oligocephala (oil II and II”)
expressed as the average of four repetitions for each treatment.

Hours Larval mortality (%)
ail | ail I’ ail 1 ail I’ Control H-O
24 90 81 96 92 0 0
48 92 0] 100 97 2 4
72 9 92 100 98 6 9
Survival* 0 0 0 0 6 8

*Number of motionless juveniles that recovered motility.

LARVICIDAL BIOASSAY

Portions of essentia oils (5 to 500ug/mL) were placed
in a beaker (50 mL) and dissolved in H,O:DMSO
(98.5:1.5). 50 instar Il larvae of A. aegypti were de-
livered to each beaker. After 24 hours, at room temper-
ature, the number of dead larvae was counted and the
lethal percentage calculated. A control using DMSO
and water was carried out in parallel. For each sample,

three independent experiments were run. The bioassays
were performed at Laboratério de Entomologia, Nicleo
de Endemias da Secretaria de Sallde do Estado do Cear3,
Brazil.

RESULTS AND DISCUSSION

Table | shows the identified constituents and their per-
centage composition, aswell astheir KovatsIndices (K1)
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vaues listed in order of elution from a DB-5 capillary
column. The chemical composition of the essential oils
from both species, P. apodocephala and P. oligocephala,
were essentially constituted by monoterpenes, but as can
be seen from Table |, the essential oil of each specieshas
a characteristic chemical composition, either qualitative
or quantitative, that has been maintained steady indepen-
dent of the time of extraction. The main compounds of
the ail of P. apodocephala, in order of their abundance,
were: gerania (42.9-44.5%) and nera (32.2-34.2%)
followed by «-pinene (10.7-11.4%) and limonene (6.7—
6.9%). Ontheother hand, the most prevalent compounds
detected in the cils of P. oligocephala were p-cymene
(50.3-70.9%) and thymol (24.4-44.7%).

The nematicidal and larvicidal potential of the oils
from both species were evaluated against the nematode
M. incognita and the A. aegypti larvae. The results of
the bioassays are summarized in Tables |1 and I11. Since
all oilsfrom both plants exhibited similar and significant
activitiesin the bioassays and the oils have very different
chemical composition this make evident the unspecific
susceptibility of the tested organisms. Several papersre-
cently published have dealed with biological activities
of essentia oils. Citral (gerania + neral) rich oils pre-
sented antifungal activity (Wang et al. 2005, Pattnaik
et a. 1997, Belletti et a. 2004) while thymol rich oils
presented, antibacterial, antifungal and larvicidal activi-
ties (Singh et a. 2004, Shin and Kim 2004, Tepe et al.
2004, Goren et al. 2003, Carvalho et a. 2003). Interest-
ingly, p-cymenein particular, and other monoterpenoids
such as - and B-pinene are also present as the major
componentsin all those biologically active oils. Despite
the two-fold higher concentration of thymol in ail II’
the activity of this ail is still similar to the one of ail Il.
On the other hand, the figures are inverted in the case
of p-cymene concentrations. If at alower concentration
of p-cymeneail 11" still showed a dlightly improved ac-
tivity this maybe meansthat p-cymene contributes more
for the activity than thymol, once the total concentration
of both components (95.3% and 95.0%, for ail Il and 11’
respectively) is maintained steady. It is aso worthy of
notice the higher toxicity of oilsIl and II’ relativeto oils
| and I' in both assays.

The steady chemical congtitution pattern of the ails,
associated to their nematicidal and larvicidal properties,
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TABLE IIT
Larvicidal activity of the essential oils from leaves of
P. apodocephala (0il I’) and P. oligocephala (oil IT”).

Larval mortdlity (%
cone. (ng/mt) ail I oﬁ fl’)
500 96 100
250 62 100
100 22 100
50 3 60
25 Nt 17
nt = not tested.

could be relevant points to be considered to the possible
economical potential of the oils from both species.
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RESUMO

A composi¢do quimica dos 6leos essenciais das partes aéreas
de Pectis apodocephala e Pectis oligocephala foi analisada por
CG-EM. Os 0leos essenciais destas espécies foram predomi-
nantemente constituidos por monoterpenos. Geranial (42,9—
44,5%), nera (32,2-34,2%) e «-pineno (10,7-11,4%) foram
0s constituintes majoritarios no 6leo de P. apodocephala, en-
guanto p-cimeno (50,3-70,9%) e timol (24,4-44,7%), foram
0s compostos prevalentes no éleo de P. oligocephala. Ambos
os0leosforam testados contrao nematdide Meloidogyne incog-
nita elarvas do mosquito Aedes aegypti no terceiro estégio. Os
resultados obtidos mostraram que os 6leos exibem significante
atividade e podem, portanto, ser considerados como potenciais
agentes nematicida e larvicida naturais.

Palavras-chave: Pectis apodocephala, Pectis oligocephala,
0leo essencial, atividade nematicida, atividade larvicida.
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