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Composição Química e Atividade Acaricida contra Tetranychus urticae do 
Óleo Essencial da Planta Marsypianthes chamaedrys (Vahl.) Kuntze 

Resumo: Marsypianthes chamaedrys (Vahl.) Kuntze é uma planta popularmente conhecida 
como paracari, erva de cobra, bóia-caá ou betônia brava e distribuída principalmente nas 
regiões Norte e Nordeste do Brasil. As partes aéreas da Marsypianthes chamaedrys (folhas e 
caule) foram utilizadas para extração do óleo essencial, sendo os constituintes identificados 
por análises de CG-MS e a atividade acaracida do óleo foi avaliada. As análises por GC-MS 
identificaram 29 compostos, sendo identificados os sesquiterpenos β-cariofileno (12,2%), 
biciclogermacreno (17,9%) e germacreno D (34,1%). O óleo essencial obtido foi avaliado contra 
Tetranychus urticae mostrando nenhuma atividade acaricida significativa. 

Palavras-chave: Marsypianthes chamaedrys; Tetranychus urticae; sesquiterpeno; GC-MS. 
 

Abstract 

Marsypianthes chamaedrys (Vahl.) Kuntze, known as paracari, erva de cobra, bóia-caá or 
betônia brava, is a common herb in Brazil (North and Northeast regions). The aerial parts 
(leaves and stem) of this plant were used to essential oil extraction. The essential oil obtained 
was evaluated against Tetranychus urticae showing no significant acaricidal activity. Analysis by 
GC-MS was performed and 29 compounds were identified and the main compounds were the 
sesquiterpenes β-caryophyllene (12.2%), bicyclogermacrene (17.9%) and germacrene D 
(34.1%). 

Keywords: Marsypianthes chamaedrys; Tetranychus urticae; sesquiterpene; GC-MS. 
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1. Introduction 

 

Plants of the genus Marsypianthes belong 
to the family Lamiaceae and occur more 
frequently in the North and Northeast of 
Brazil, where some species are popularly 
known as paracari, erva de cobra, bóia-caá or 
betônia brava.1This specie is used in the folk 
medicine as anti-snake venom.2 The extract 
of Marsypianthes chamaedrys (Vahl.) Kuntze 
presented anti-ophidian activity, protecting 
mice against the venom of Bothrops 

jararaca.
1,2 Moreover, studies reported the 

analgesic effect of M. chamaedrys leaf 
extract, measured by the number of 
contractions and anti-inflammatory effect, as 
assessed by intraperitoneal dissemination of 
Evans blue.1,3 Previous chemical 
investigations led to the isolation and 
identification of steroids β-sitosterol and 
stigmasterol, triterpenes ursolic acid, 
oleanoic acid and tormentic acid from the 
aerial parts of M. chamaedrys. Other studies 
showed that this species is rich in triterpenes 
and sesquiterpenes, especially the oleanolic, 
ursolic and tormentic acids, lupeol, 
germanicol, α-amyrin and β-aŵyƌiŶ, β-
caryophyllene, germacrene D and presents 
flavonoids, such as rutin.4-6 

A recent review has reported the 
effectiveness of essential oils on repellency of 
insects that transmit neglected diseases and 
a detailed analysis shows the great number 
of patents on this subject.7 Furthermore, 
chemical substances obtained from plant 
species are one of the more efficient 
alternatives for pest control.8 Many studies 
led to the identification of several natural 
compounds from plant species with 
insecticide and/or acaricidal activity9 and 
then are pyrethrum (extracted from 
chrysanthemum - Chrysanthemum 

cinerariaefolium Trev.), nicotine (from 
Nicotiana tabacum L.), rotenone (from Derris 

sp. and Lonchocarpus sp.)and azadirachtin 
(from Azadirachta indica A. Juss.), widely 
used today.10 In this way, it is necessary to 
investigate the possible toxicity of essential 
oils from different plants on insects and 

mites.11 

The two-spotted spider mite, Tetranychus 

urticae, are important mite species of 
agriculture. T. urticae is able to infest a wide 
variety of economically important crops in 
the world12, such as cotton, bean, strawberry, 
papaya, tomato and grape13, causing 
considerable losses in productivity.14This mite 
has an oval body and displays marked sexual 
dimorphism, with females measuring about 
0.5 mm and males to 0.25 mm male. The 
dorsal shield are covered by long arrows and 
have two dark spots, one located on each 
side of the back.15 In the colonization of 
plants, females weave silk, which acquire the 
form of a web, where they form large 
colonies. The eggs are easily visible to the 
naked eye and are preferably placed on the 
lower leaf surface. Development phases are 
egg, larva, with three pairs of legs, 
protonymph, deutonymph and adult with 
four pairs of legs16. Due the high damage 
potential of T. urticae on crops and the need 
to develop control methods less harmful to 
the environment, this study aimed to 
determine the chemical composition of 
essential oil obtained from Marsypianthes 

chamaedrys and check its possible fumigant 
effect on two-spotted spider mites. 

 

2. Experimental 

 

2.1. Plant material 

 

The aerial parts of Marsypianthes 

chamaedrys were collected at Passos (Minas 
Gerais, Brazil) and identified by. Prof. Dr. 
Milton Groppo Junior. A voucher specimen 
(N° SPFR 12160, collector number: Milton 
Groppo 1887) was deposited at the 
herbarium (SPFR) of the Biology Department, 
Faculdade de Filosofia Ciências e Letras of 
Ribeirão Preto of São Paulo University, 
Ribeirão Preto, SP, Brazil. The field work and 
the chemical investigation were done with 
authorization of Instituto Brasileiro do Meio 
Ambiente e dos Recursos Naturais 
Renováveis - IBAMA (authorization number 
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26625-1). 

 

2.2. Essential oil isolation 

 

The fresh aerial parts (leaves and stem) of 
M. chamaedrys (1.07 Kg) were extracted by 
hydrodistillation using Clevenger-type 
apparatus for 4h. The oil (67.6 mg) was dried 
at anhydrous sodium sulphate and was 
analyzed by GC-MS. 

 

2.3. GC-MS analysis 

 

GC-MS analysis was done on a Shimadzu 
QP2010 with AOC-20i auto-injector using DB-
5MS column (30 m x 0.25 mm, 0.25 mm in 
thickness). The carrier gas was He with 
pressure of 57.4 kPa and flow rate of 1.00 
mL/min. The split ratio was 1/30, the injector 
teŵpeƌatuƌe ǁas ϮϱϬ˚C aŶd the iŶjected 
ǀoluŵe ǁas ϭμL. Teŵpeƌatuƌe pƌogƌaŵŵiŶg 
was the following: 60 – ϮϰϬ˚C iŶcƌeasiŶg iŶ 
ϯ˚C/ŵiŶ. MS ǁeƌe ƌecoƌded oŶ electƌoŶ 
ionization (EI) mode, with ionization energy 
of 70 eV (scan time: 2 scans/s). The 
identification of constituents was carried out 
based on the retention indices (calculated 
using from C9 to C22 alkanes) and by 
comparing the mass spectra with a computer 
databank (WILEY 7 and NIST 62) and with 
reference to published data.17 

 

2.4. Biological material 

 

Tetranychus urticae were obtained from 
cultures maintained for 10 years without 
exposure to any acaricide in the Plant 
Protection Department, São Paulo University. 
Spider mites were reared on common bean 
plants (3-5week-old), Phaseolus vulgaris L., 
variety Cerinza - IAC, at 25±2°C and 
65±5%r.h. and L12: D12. Tests were also 
carried out under the same conditions. 
Adult’s foƌŵs of Tetranychus urticae were 
treated with samples M. chamaedrys oil. 

 

2.5. Bioassays 

 

Desiccators with a capacity of 0.5 L were used 
as test chambers. Common bean leaves (3 wk 
after germination) were collected and disks 
(3 cm in diameter) were punched from each 
leaf. Four leaf disks with adult T. urticae (2-3 
d old) were placed on water-soaked cotton 
pads at the bottom of the desiccators. Each 
replicate consisted of 10 T. urticae adults 
placed on different leaf disks. A fine brush 
was used to transfer the spider mites onto 
leaves. For each dose and exposure time 
combination, four replicates were used in a 
completely randomized design. The essential 
oils were applied with an automatic pipette 
on a blotting paper strip (6 cm × 3 cm) 
attached to the bottom of the desiccators. 

The amounts of essential oils applied were 
1, 2, 3 and 4 µL/L air. No material was applied 
to the control desiccators. Exposure periods 
were 24 and 48 h to determine mortalities 
during each exposure time, leaf disks with 
two-spotted spider mites were removed from 
the desiccators and incited with a fine brush, 
if mites did not move, they were considered 
to be dead. 

 

2.6. Data Analysis 

 

In order to determine if there is a 
statistically significant difference in toxicity 
among the acaricidal doses in two exposure 
times, data were analyzed with a one-way 
analysis of variance (ANOVA); for analysis, 
the original data (x) were transformed to 
arcsen ((x + 0.5)1/2/100). The means were 
compared using the Tukey test.18 Statistical 
analyses were performed using the PROC 
GLM procedure in the SAS software 
package.19
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3. Results and Discussion 

 

The essential oil of aerial parts from M. 

chamaedrys was obtained and analyzed by 
GC-MS to determine its composition. 
Moreover, this oil was evaluated against T. 

urticae to establish a possible fumigant 
effect. Twenty nine compounds were 
detected and 26 of them were identified 
(Table I, Figure 1). The main identified 
coŵpouŶds ǁeƌe β-caryophyllene (12.2 %), 
bicyclogermacrene (17.9 %), germacrene D 
;ϯϰ.ϭ %Ϳ, ɷ-eleŵeŶe ;ϯ.8 %Ϳ aŶd β-elemene 
;ϯ.Ϭ %Ϳ. The sesƋuiteƌpeŶe β-caryophyllene 
has shown anti-inflammatory20, local 
anesthetic 21 and antimicrobial activities.22 

Germacrene D was already identified in 
various plants and probably it plays a role in 
the signposting of plants.23 In addition 
germacrene D is reported to be a 
biosynthetic precursor of the other 
sesquiterpenes, such as cadinanes, 
muurolanes and amorphanes.24 

Some monoterpenes were observed such 
as β-myrcene (0.2 %), limonene (0.6 %) and 
(Z)-β-ocimene (0.5 %). In addition, 
oxygenated sesquiterpenes were also 
identified: ledol (0.3 %), spathulenol (1.7 %), 
caryophyllene oxide (2.0 %), globulol (1.8 %), 
viridiflorol (0.6 %), iso-spathulenol (2.0 %), 
epi-α-cadinol (1.9 %), tau-muurolol (0.6 %) 
aŶd α-cadinol (2.2 %). 

 

Table 1. Compounds identified in essential oil of Marsypianthes chamaedrys by GC-MS 

Peak RT (min) Compound % relative RI 

1 7,28 β-myrceneM 0,20 987 
2 8,66 LimoneneM 0,61 1028 
3 9,24 (Z)-β-ocimeneM 0,52 1042 
4 21,16 Bicycloelemenes 0,68 13281 
5 21,30 ɷ-elemenes 3,85 1332 
6 23,02 α-copaenes 1,94 1372 
7 23,61 β-elemenes 3,01 1386 
8 24,84 β-caryophyllenes 12,21 1415 
9 25,27 β-gurjunenes 0,32 1426 

10 25,44 (E)-α-bergamotenes 0,33 1430 
11 26,32 α-humulenes 2,81 1451 
12 27,39 germacreneDs 34,10 1476 
13 27,97 bicyclogermacrenes 17,88 1490 
14 28,42 Germacrene As 1,11 1501 
15 28,68 ɶ-cadinenes 0,72 1508 
16 28,78 NI 0,44 1510 
17 28,89 ɷ-cadinenes 1,68 1514 
18 29,44 NI 2,67 1527 
19 30,45 GermacreneBs 1,24 1553 
20 30,63 Ledols 0,32 1559 
21 31,16 Spathulenols 1,72 1571 
22 31,35 Caryophyllene oxides 2,05 1576 
23 31,51 Globulols 1,80 1580 
24 31,85 Viridiflorols 0,59 1588 
25 33,07 NI 0,59 1620 
26 33,15 Isospathulenols 1,97 1624 
27 33,69 epi-α-cadinols 1,87 1636 
28 33,76 Tau-muurolols 0,58 1638 
29 34,18 α-cadinols 2,19 1650 

RT: retention time; MmonoterpenE; Ssesquiterpene RI: retention index in DB-5MS according to 
Ferhat et al., 2007; 25. Javidnia et al., 2007; 26Pino et al., 200527 
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Figure 1. GC-MS chromatogram of the essential oil from aerial parts (leaves and stem) of 
Marsypianthes chamaedrys 

 

The acaricidal effects of essential oil 
obtained from M. chamaedrys were 
summarized in Figure 2. The results showed 
that essential oil do not affect adults of T. 

urticae. There were no significant differences 
(P>0.05) between the mortality levels in 
terms of the essential oil concentrations 
regardless of exposure time. The results of 

this work suggest low acaricidal activity at the 
doses evaluated. The concentrations used in 
our assays (1-5 µL/L) were similar to those 
used in other similar studies (1,4-9,3 µL/L), 
confirming the low efficiency of this oil.28-30 

The highest mortality rate was 15% (2 µL/L) 
with greatest exposure time (48h). 

 

 

Figure 2. Mortality (%) of Tetranychus urticaeat different doses after 24 h and 48 of exposure 

 

Probably, dose increasing may improve 
the efficiency of control to two-spotted 
spider mite, but this complicates the use of 
this plant species as natural pesticide, since it 
requires the collection and processing a large 
volume of plant parts. It is important to 

highlight that the fractions and triterpenes 
mixtures of M. chamaedrys had showed 
prominent molluscicidal activity.28 

The essential oil was not efficient against 
T. urticae, however it is important to evaluate 
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other biological activities, because many 
activities have been reported for germacrene 
D aŶd β-caryophyllene. Moreover, the 
essential oil of M. chamaedrys could be used 
as a source of germacrene D. 
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