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ABSTRACT

The objective of this study was to identify the chemical compounds 
of extracts from the stem, leaves and stem/leaves of Melinis 
minutiflora to evaluate the repellent and ixodicide activity against 
Amblyomma cajennense larvae. The extracts from the stem (S), 
leaves (L) and stem/leaves (SL) of M. minutiflora were processed 
on Soxhlet with ethanol at 96%. The components identification 
was carried out by gas chromatograph-mass spectrometer (GC-
MS). The repellent effect and ixodicide action were evaluated with 
the olfactometer test and immersion of larvae test, respectively. In 
S, L and SL were identified 11, 6 and 8 compounds, respectively. 
The percentages of repellency were: 6, 12, 25, 32, 53 and 71 with 
S; 6, 15, 23, 32, 57, 79 with L and 6, 12, 32, 48, 64, 90 with SL, while, 
the percentages of mortality were: 8, 10, 19, 32, 49 and 75 with S; 
5, 9, 20, 38, 56, 82 with L; and 10, 10, 25, 42, 64 y 93 with SL at 
for the 5, 10, 15, 20, 25 y 30 mg mL-1 concentrations, respectively, 
in both tests. The repellent concentration in stem/leaves was 
RC50 9.94(16.52-23.18) mg mL-1 and RC95 42.25(32.47-90.18) mg 
mL-1 (R2 = 0.934); subsequently leaves RC50 22.25(18.49-28.49) 
mg mL-1 and RC95 60.11(40.04-239.39) mg mL-1 (R2=0.972), 
while, stem requires more repellent concentration with RC50 

23.55(21.13-27.20) mg mL-1 and RC95 67.01(48.57-130.25) mg 
mL-1 (R2=0.938). The lethal concentration (LC) with SL for LC50 

19.73(14.29-23.79) mg mL-1 and LC95 38.22(29.20-126.27) mg 
mL-1 (R2=0.974), lower compared to L, LC50 21.78(19.28-24.56) 
mg mL-1 and LC95 45.94(36.31-78.54 ) mg mL-1 (R2=0.974), and 
S LC50 24.00(22.30-25.57) y LC95 40.19(36.92-45.33) mg mL-1 

(R2=0.938). The results showed that extract from stem/leaves of 
Melinis minutiflora have high repellent effect and ixodicide activity 
on A. cajennense larvae.

Key words: Natural products; Amblyomma cajennense;
                     secondary metabolites; ixodicide.
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RESUMEN

El objetivo del estudio fue identificar los compuestos químicos 
de los extractos de tallo, hojas y tallo/hojas de Melinis minutiflora 
y evaluar su actividad repelente e ixodicida contra larvas de 
Amblyomma cajennense. Los extractos tallo (S), hojas (L) y tallo/
hojas (SL) de M. minutiflora fueron procesados en Soxhlet con 
etanol (96 %). La identificación de los componentes fue mediante 
cromatografía de gases-espectrometría de masas (CG-EM). 
El efecto repelente e ixodicida se determinó en pruebas de 
olfactómetro y de inmersión de larvas, respectivamente. En S, L 
y SL fueron identificados 11; 6 y 8 compuestos, respectivamente. 
Los porcentajes de repelencia fueron 6; 12, 25, 32; 53 y 71 con 
S; 6; 15; 23; 32; 57; 79 y 6 con L; y 12; 32; 48; 64; 90 con SL, 
mientras que, los porcentajes de mortalidad fueron 8; 10; 19; 
32; 49 y 75 con S, 5; 9; 20; 38; 56; 82 con L y 10; 10; 25; 42; 
64 y 93 con SL, a concentraciones de 5; 10; 15; 20; 25 y 30 
mg mL-1, respectivamente, en ambas pruebas. La concentración 
repelente (CR) en tallo/hojas la CR50 9,94(16,52-23,18) mg mL-1 
y CR95 42,25(32,47-90,18) mg mL-1 (R2= 0,934); en hojas CR50 
22,25(18,49-28,49) mg mL-1 y CR95 60,11(40,04-239,39) mg 
mL-1 (R2= 0,972), mientras que, tallo requiere más concentración 
repelente CR50 23,55(21,13-27,20) mg mL-1 y CR95 67,01(48,57-
130,25) mg mL-1 (R2= 0,975). La concentración letal (LC) en tallo/
hojas fue para LC50 19,73(14,29-23,79) mg mL-1 y LC95 38,22(29,20-
126,27) mg mL-1 (R2=0,974) más baja respecto a extracto hojas 
LC50 21,78(19,28-24,56) mg mL-1 y LC95 45,94(36,31-78,54) 
mg mL-1 (R2=0,974), y que tallo LC50 24,00(22,30-25,57) y LC95 

40,19(36,92-45,33) mg mL-1 (R2=0,938). Los resultados muestran 
que el extracto de tallo/hojas de M. minutiflora tienen un elevado 
efecto repelente e ixodicida sobre larvas A. cajennense.

Palabras clave: Productos naturales; Amblyomma cajennense;  
                           metabolitos secundarios; ixodicida.
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INTRODUCTION

In tropical and subtropical regions of the world, the diseases 
transmitted by ticks are one of the main zoonotic problems. Ticks 
affect 80% of the world´s cattle [31, 46] and are ranked in second 
place (after mosquitoes) as a main vector of diseases in humans, 
wild and domesticated animals [14, 17, 40]. In North America, 
Central and South America, the tick (Amblyomma cajennense) is 
considered to be very aggressive, especially in the stadiums of 
nymphs and adult. The ticks also transmit bacterium  Rickettsia 
rickettsii to humans cause of Rocky Mountain spotted fever 
and Tick Bite Fever in Africa disease [6, 14, 33,]. The genus 
Amblyomma involves nearly 130 species of ticks distributed 
worldwide [4]. Among these, Amblyomma cajennense (Fabricius, 
1787) (Acari: ixodidae) cause skin detriment, loss of body weight, 
low productive performance and cattle (Bos taurus y Bos indicus) 
death [19, 47]. Ticks have caused economics losses of 13-18 
billion dollars around the world [9, 15, 32], one billion dollars 
of Latin America and 48 million dollars in Mexico [11, 26]. A. 
cajennense is the second place in importance in México and it 
is found on 609,857 km2 (31% of total area) of tropical, arid and 
temperate zones [25].

Among control methods against these ticks, the utilization of 
synthetic chemical compounds is the most used [21]. Often use 
of pesticide has promoted the development of resistant strains 
of ticks. Moreover, chemical compounds can be accumulated in 
food of animal origin and consequently affect the environment 
[29, 38].

Natural pesticides derived from plants are an alternative to 
reduce the use of synthetic products [10, 12]. These are natural 
products generated from secondary metabolism of plants [5, 34]. 
They may help in the development of an integrated program for 
tick control. These programs include: management of resistant 
breeds of cattle, nutritional programs, plot rotation, fire control, 
entomopathogenic fungi, vaccines and natural pesticides against 
ticks [1, 31].

M. minutiflora, which belongs to Poaceae family, secretes an 
oleoresin from its thrichomes located in stem and leaves. This oily 
resin negatively affects ticks [28, 36]. Nevertheless, the chemical 
compounds producing these beneficial actions have not been 
identified.

The aim of the present research was to identify chemical 
compounds of extracts from stem leaves and stem/leaves of M. 
minutiflora and, evaluate the repellence and ixodicide effect on 
Amblyomma cajennense tick larvae.

 
MATERIALS AND METHODS

M. minutiflora (Mm) seeds were obtained from Centro Nacional 
de Investigación Disciplinaria en Parasitología Veterinaria, 

Jiutepec, Morelos, Mexico [National Research Center of Veterinary 
Parasitology]. It was seeded by hand in Tepic County located at 
21°, 31’ LN y 104°, 54’ LO, 920 m meters over sea level (m.o.s.l), 
1121 milimeter (mm) of precipitation, temperature of 15-25 °C, 
dry tropical to subhumid weather and, most of the precipitation 
during summer [27]. Plots were established on surfaces of 5 x 7 
meters (m), areas with 25 grooves. Seed density of 12 kilogram/
hectare (kg/ha) was used. Fertilization (100-50-50 kg de NPK/ha) 
was carried out 45 and 70 d after they have been planted. Later 
on, only Nitrogen (50%) was applied.

Extracts of stem, leaves and stem/leaves of M. minutiflora 
by Soxhlet

It took place at the Universidad Autónoma de Nayarit 
[Autonomous University of Nayarit], when the plant was 90 d of 
age. For the extraction process, plant samples were cut to obtain 
a particle size of 0.3-0.5 centimeters (cm). The plant material 50 
grames (g) was weighted and extracted by Soxhlet (Kimax® of 
250 mL). Filter paper (Whatman No. 1) with a grass sample was 
placed on the extractor equipment (Kimax® of 250 mL, model: 
24005, México). One hundred fifty milliliters (mL) of the ethanol 
96 % solvent was poured into the flask and placed at by constant 
reflux until plant exhaustion; this procedure was at 50 60°C. 
Once the extraction was done, extracts were concentrated in a 
roto-evaporator with reduced pressure (ACME®) at 40 - 50 °C. 
Yield of the crude extract was obtained. One part of crude extract 
was resuspended in ethanol 99.5% for phytochemistry analysis 
by Gas Chromatograph-Mass Spectrometer (CG-MS; Hp Agilent 
5973, Selective mass detector 6890, USA), the rest of the extract 
was resuspended at concentrations 5, 10, 15, 20, 25 and 30 mg 
mL-1 on ethanol 96% for in vitro assays.

Culture A. cajennense larvae

A. cajennense larvae were obtained by hand from beef cattle 
in Jesús María Corte, Country Tepic, Nayarit, México located at 
21°, 43’ LN and 104°, 52’ LO. They were placed in portable coolers 
at 4 - 6°C for transportation to the laboratorio de Resistencia y 
Taxonomía de Garrapata del Comité para el Fomento y Protección 
Pecuaria de Nayarit [Ticks Resistance and Taxonomy Laboratory 
of Nayarit Cattle Development and Protection Committee], to be 
identified under stereoscopic microscope (ZEISS®). To obtain the 
eggs, 10 ticks were placed in petri dishes for incubation (Precision 
Incubator®, model 6) at 27 ± 2°C, with a relative humidity (RH) of 
80 - 90%. The eggs were placed in 15 mL vials and then were 
placed 19 d in the incubator at the same conditions until hatched. 
The larvae were used at 14 d post-hatch, in the Olfactometer test 
(OT) and larval immersion test (LIT), described below [18, 36].

Chemical compound identification by CG-MS

The identification of chemical compounds from stem, leaves 
and stem/leaves extract was carried out at Phytochemical 
Laboratory, CINVESTAV Irapuato, México. Gas Chromatograph-
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Mass Spectrometer (CG-MS) Agilent Technologies 7890ª (origin 
United States of North America), with a capillary column (J&W No. 
122-0162DB-1ms), of 60 m, with 0.25 mm of external diameter 
and 0.25 µm of internal diameter was used. Helium was used as a 
carrier gas, with a flow rate of 1mL/min. Injector temperature was 
250°C. The injection volume was 1 µL. The initial temperature 
was 150°C for three minutes (min), subsequently increasing the 
temperature at a rate of 4ºC per min up to 280°C, for a total runtime 
of 60.5 min; a pressure of 24.942 pounds force per square inch 
(psi) was used. Flame ionization detector (FID) was operating at 
70 eV. Mass range was from m/z 50 to 550 amu.

Olfactometer Test
 

Repellence was determined by Olfactometer Test (OT). 
Olfactometer is a glass tube, “Y” shaped, 9 centimeters (cm) long 
with 0.5 cm of internal diameter and 0.8 cm of external diameter 
(Pírex®). A cotton ball was soaked with 1 mL either crude extract 
of stem, crude extract of leaves and crude extract of stem/leaves, 
concentrations (5, 10, 15, 20, 25 and 30 miligrams (mg) mL-1) 
or ethanol 96% (negative control) with ten repetitions for each 
treatment. They were dried at laboratory temperature for 24 hours 
(h) and then the cotton ball (200 mg) was placed in an arm of 
the olfactometer. In the other arm, another cotton ball (200 mg) 
was placed soaked with ethanol 96 %, and at the bottom of the 
olfactometer a batch of 1,000 approx. A. cajennense larvae was 
placed. It was covered with a cotton ball to prevent larvae escape. 
Larvae were allowed to ascend through the walls for 20 min, and 
then they were quantified in each arm. A new olfactometer was 
used for each trial. The percentage of repellency was calculated, 
with the formula of Muro [36]:

Larvae in the arm with cotton impregmated only
with the solvent corresponding to the evaluated extract

Repellence =                                                                       X 100
Larvae that climbed both arms of the olfactometer

Larval immersion test

This test consisted in measuring the larvicide effect of the 
natural extract from either stem, leaves or stem/leaves of M. 
minutiflora or ethanol 96 % (control). First, a sheet of filter paper 
(Whatman No. 1 of 8.5 x 7.5 cm) was placed in Petri dishes and, 
above them a 14 d  old batch of 100 ± 10 larvae was placed. Then 
they were treated homogeneously with different concentrations 
(5, 10, 15, 20, 25 and 30 mg mL-1) from evaluated M. minutiflora 
extract; these dilute concentration on ethanol 96% with 5 mL 
for each concentration. Another sheet of Whatman 1 paper 
was placed and it was immersed for 5 min for each treatment 
respectively, (with modifications at Drummond et al. [18] and 
Soberanes et al. [44] tests. Then the filtre papers was pulled 

and folded with snaps to allow solvent to evaporate for 40 min at 
room temperature. The respective control was conducted using 
ethanol 96 % [41] instead of the extract. For each treatment, ten 
repetitions were performed. After each Whatman 1 paper was 
identified, according to treatment. Larvae were placed in the 
incubator  (Precisión Incubator®, model 6, USA) for 72 h at 27 
± 2°C and 80 - 90 relative humidity (RH).  Afterwards, the larvae 
were counted, considering live larvae those with movement and 
dead larvae those without movement. Mortality rate of larvae was 
calculated following the next formula [2]:

% Mortality treated - % Control Mortality
Mortality=                                                              X 100

100 - % Control Mortality

Statistical analysis
 

The data obtained in mortality percentage were analyzed 
through one-way ANOVA test and then compared by Tukey test 
(P<0.05) when it was necessary according to SAS [45]. The lethal 
concentrations (LC50 and LC95) and their confidence limits were 
obtained following the Probit method with Polo Plus Software 
Version 2.0 [39].

RESULTS AND DISCUSSION

Phytochemical characterization

The composition of the M. minutiflora extract analyzed on 
GC–MS is shown in TABLE I. The identified components for 
stem, leaves or stem/leaves from the extract of M. minutiflora, 
revealed on stem 1,2-benzenedicarboxylic acid, mono 
(2-ethylhexyl) ester (33.42%) as best component, following 
hexadecanoic acid (6.96%), while for leaves, the best component 
was 1,2-benzenedicarboxylic acid, mono (2-ethylhexyl) ester 
(59.44%) similar to stem, and for last heneicosane (3.19%), 
in stem/leaves extract from M. minutiflora were observed 
1,2-benzenedicarboxylic acid, mono (2-ethylhexyl) ester (60.07 
%), the majority of the extract, on the other hand, n-hexadecanoic 
acid (12.81 %), octadecanoic acid (10.74 %) and eicosanoic acid 
(9.28%), were found in different concentrations. It shows that the 
components with the major concentration were to stem/leaves, 
regarding other extracts.

Meanwhile, Magano et al. [30] it was found that the 
components 2- benzenedicarboxylic acid, dibutyl ester (2.32 %), 
1,2 -benzenedicarboxylic acid, bis (2-ethylhexyl)-ester (20.19 
%), hexadecanoic acid (51.55 %), 9-hexadecanoic acid (11.84 
%) from Senna itálica extract (Arachoides subspecie)  present 
ixodicide effect in Hyalomma marginatum [30]. Two of these 
compounds were found in M. minutiflora. Previous studies, 
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reported some derived sterols from plants with toxic activity 
against arthropod pests (ß-sitosterol, stigmasterol, ß –sitosterol 
-3-O- ß-D-glucoside, 3 ß –sitosterol, 7α -hydroxy- ß –sitosterol 
and ecdysterone, cyasterone) [24] these components are similar 
to the present study.

Bioassays repellent and acaricide effect
 

The repellent and acaricide effects of the extracts from stem, 
leaves or stem/leaves against A. cajennense larvae were variable. 
These effects depended on the concentration applied in each 
bioassay. It has been found that the effect is dependent on the 
species, phytochemical composition and applied concentration 
[3].

Repellent effect

The repellency of extract from M. minutiflora, was denominat-
ed repellent concentration (RC50 and RC95 mg mL-1). The results 
are shown on TABLE II. The percentage repellence for the extract 
from stem, leaves or stem/leaves at concentration 5 mg mL-1 did 
not show significant difference compared to the control (P < 0.05). 
The minimum and maximum percentages of repellence were: 12 
and 71 with stem extract; 15 and 79 with leaves extract and stem/
leaves 12 and 90 with the stem/leaves extract, at 10 and 30 mg 
mL-1 concentrations, respectively (TABLE II), showing significant 
difference among the concentrations, for each extracts (P < 0.05). 
Bissinger et al. [8, 30] studied repellent effect of synthetic com-
pounds and terpenoids, the latter are derived from various plants, 

TABLE I 
CHEMICAL COMPOUNDS IDENTIFIED FROM EXTRACTS OF Melinis minutiflora BY GC-MS

 Compound Plant extract TR* Peakarea %

Stem
Propanoic acid,2-methyl-,(1,1-dimethylethyl-1,3-propanediyl ester   7.13  4.33
Isopropyl Myristate 11.91  1.06
Phthalic acid, bytilundecyl ester 15.50  5.62
Hexadecanoicacid, ethylester 15.72  6.96
Isopropyl Palmitate 16.40  0.81
9,12-Octadecadienoic acid (Z,Z)- 19.29  1.49
7-Methyl-Z-tetradecene-1-ol- acetate 24.93  1.00
1,2-Bencenedicarboxylic acid, mono(2-ethylhexyl)ester 27.34 33.42
Squalene 32.24   1.34
α-Amyrin 42.36   2.88
Lanosterol 46.03   5.51

Leaves
Propanoic acid,2-methyl-,(1,1-dimethylethyl-1,3-propanediyl ester   7.01   6.67
Heneicosane 18.00   3.19
17-Octadecynoic acid 19.58   1.19
7-Metyl-Z-tetradecen-1 olacetate 20.14   1.09
1,2-Benzenedicarboxylic acid, mono(2-ethylhexyl) ester 27.37 59.44
Heptacosane 29.96   0.44

Stem/Leaves
Propanoic acid,2-methyl-,(1,1-dimethylethyl-1,3-propanediyl ester 7.11 8.32
n-Hexadecanoic acid 18.89 12.81
9,12,15-Octadecatrienoic acid, (Z,Z,Z)- 22.68 4.35
Octadecanoicacid 23.35 10.74

Eicosanoicacid 27.54 9.28

7-Pentadecyne 30.55 5.34
1,2-Benzenedicarboxylic acid, mono(2-ethylhexyl) ester 30.70 60.07
2,3-Dicyano-4-[4-(1-imidazoyl)-butoxy]-phenol 34.48 1.32

*TR= Retention time (minutes).
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and are effective on different species of ticks. De Santana et al. 
[16], report the use of acaricides and repellents derived from 
plants, as an alternative tick control [22, 43]. Bioassay in Ambly-
omma americanum with vertical paper filter technique [35] exhibit-
ed the effective concentration of N, N-diethyl-m-toluamide (DEET) 
that repels 50 % of tick (EC50) of 0.02 mg/cm2, while EC50 from es-
sential oils of commercial origin is between 0.113 and 0.297 mg/
cm2. Based on estimations of EC50, oregano (Origanum vulgare) 
essential oils was the most effective between all the oil tested, 
followed by clove (Eugenia caryophyllta), thyme (Thymus sature-
loldes), vetiver (Vetiveria zizanioides), sandalwood (Sanalum al-
bum), cinnamon (Cinnamomum zelanicum), cedarwood (Cedrus 
atlantica) and peppermint (Mentha piperita) oils, whereas in this 
research the best repellency was 30 mg mL-1. The compounds 
callicarpenal, intermedeol, in extract from Mentha pulegium and 
leaves from Memora nodosa showed a high repellency percent-

TABLE II                                                                                                                                                                                                                        
REPELLENCY EFFICIENCY FROM THE EXTRACTS OF Melinis minutiflora AGAINST Amblyomma cajennense LARVAE

Plant
extract

Concentration
(mg mL-1)

Percenta 

repellent ± SD
RC50 (mg mL-1) 

(LCL-UCL) 
RC95 (mg mL-1) 

(LCL-UCL) R2

Stem 30 71.77Ca ± 4.31 23.55(21.13 - 27.20) 67.01(48.57-130.25) 0.975

 25 53.01DEb ± 4.15    
 20 32.03EFGc ± 3.84    
 15 25.01FGHc ± 6.13    
 10 12.62GHd ± 4.84    
 5 6.20Hd ± 1.98    
 Control 6.09Hd ± 1.91    

Leaves 30 79.42Ba ± 8.42 22.25(18.49- 28.49) 60.11(40.04-239.39) 0.972

 25 57.87Db ± 4.20    
 20 32.87EFGc ± 4.44    
 15 23.84GHcd ± 4.50    
 10 15.53GHde ± 5.73    
 5 6.60He ± 1.71    
 Control 5.54He ± 0.76    

Stem/
Leaves 30 90.83Aa ±  5.83            19.94 (16.52-23.18) 42.25 (32.47-90.18) 0.934

 25 64.31BCDb ± 13.46    
 20 48.13DEFc ± 14.21    
 15 32.15EFGcd ± 8.99    
 10 12.03GHde ± 6.59    
 5 6.55He ± 1.42    
  Control 7.29He ± 2.13    

RC50  repellent concentration 50% of the exposed parasite, RD95 repellent concentration 95% of the exposed parasite, UCL upper confidence limit, LCL 
lower confidence limit,  Determination coefficient (R2), significant at P<0.05 level. aMean value of ten replicates. Averages followed by equal letters in the 
column of plant extract (capital letter) or row for in every plant extract (small letter) do not differ statistically at significance level of 5 %.

age against A. cajennense nymphs of 77 and 87 % [43] similar 
to M. minutiflora. Instead, Fernandes et al. [20], found repellence 
effect against A. cajennense nimphs with extracts of Melia aze-
darach, Cymbopogon nardus, Spiranthera odoratissima, Cheno-
podium ambrosioides, Ageratum conyzoides, Mentha pulegium, 
Ruta graveolens and Memora nodosa, the best repellence was 
obtained with C. nardus (90 %) compared to other extracts tested 
(66 %) which presented lower effect than M. minutiflora.

 
The repellent concentration was determined by Probit Analy-

sis (RC50 and RC95), for extracts from stem, leaves or stem/leaves 
of M. minutiflora. The extracts from stem/leaves exhibited the 
best repellency on RC50 19.94(16.52-23.18) mg mL-1 and RC95 
42.25(32.47-90.18) mg mL-1 (R2 = 0.934), this repellency is com-
parable to that observed by Ashintani et al. [7] on Ixodes ricinus 
nymphs.
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Ixodicide effect

The percentages of mortality with the stem, leaves or stem/
leaves extracts at 5, 10 and 15 mg mL-1 concentrations were to 
the control (P > 0.05), TABLE III. The mortality increased (P< 
0.05) at greater concentrations (25 and 30 mg mL-1) with the 
three extracts. Da Silva et al. [13] observed the best acaricide 
activity at 20 mg mL-1 concentration when used thymol at 
increasing concentrations against A. cajennense larvae unfed 
and fed by larval packet and larval immersion tests (94.5 % and 
100% of mortality, respectively). In this experiment, the mortality 
percentages observed in the larval immersion tests were lower 
compared to those reported by Da Silva et al. [13, 42]. 

TABLE III
ACARICIDE EFFICACY OF M. minutiflora EXTRACT AGAINST LARVAE OF Amblyomma cajennense

Plant 
extract

Concentration (mg 
mL-1) Percentamortality ± SD LC50  (mg mL-1) (LCL-UCL) LC95 (mg mL-1) (LCL-UCL) R2

Stem 30 75.28Ca± 2.01 24.00(22.30-25.57) 40.19(36.92-45.33) 0.938

 25 49.50DEFb±11.09    

 20 32.21FGHc±10.21    

 15 19.10HIJdc±5.88    

 10 10.58IJd±5.54    

 5 8.62IJd±3.49    

 Control 7.43IJd±2.55    

Leaves 30 82.52Ba±3.04 21.78(19.28-24.56) 45.94(36.31-78.54) 0.986

 25 56.36CDEb±3.41    

 20 38.40EFGHc±6.73    

 15 20.51HIJd±4.23    

 10 9.62IJe±0.93    

 5 5.53IJe±1.06    

 Control 4.99Je±1.94    

Stem/
Leaves 30 93.34Aa±3.60 19.73(14.29-23.79) 38.22(29.20-126.27) 0.974

 25 64.42CDb±4.03    

 20 42.60EFGc±11.08    

 15 25.01GHId±6.89    

 10 10.36IJe±2.77    

 5 10.44IJe±2.54    

 Control 5.45IJe±1.58    

LC50  lethal concentration that kills 50% of the exposed parasite, LC95 lethal concentration that kills 95% of the exposed parasite, UCL upper confidence limit, 
LCL lower confidence limit, Determination coefficient (R2), significant at P<0.05 level. aMean value of ten replicates. Averages followed by equal letters in the 
column of plant extract (capital letter) or row for in every plant extract (small letter) do not differ statistically at significance level of 5 %.

The effect of extract of leaves at 25 and 30 mg mL-1 
concentrations showed difference among them (P < 0.05) and 
were greater than that at 5, 10 and 15 mg mL-1 concentrations 
(P <0.05). The mortality percentage in larvae with 30 mg mL-1 
concentration from stem extract was of 75.28 %. For leaves 
extract was observed an intermediate effect in 30 mg mL-1 

concentrations, reaching 82.52 % of dead larvae. The higher 
effect at 30 mg mL-1 concentration was observed with the extracts 
from stem/leaves with larvae mortality of 90.83 % (P < 0.05). De 
Santana et al. [16] assayed, two variations of essential oil from 
the Poacea Chrysopogon zizanioides, one of these variations had 
a high acid value (lower quality) and the other lower acid value 
(high quality). The quality is related with the concentration of fatty 
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acids and sesquiterpene zizanoic and khusimol (alcoholic portion) 
acid. The acid value of essential oils of C. zizanioides was 0.45 
mg/g potassium hydroxide for that with acid high value (HAV) and 
7.5 mg/g of oil low acid (LAV), reporting that in HAV the CL50 for 
Amblyomma cajennense larvae is 2.076 (1.853–2.311) (µL ml−1) 
and the CL99 of 13.030 (9.596–20.390) (µL ml-1). For LAV, the 
CL50 was 1.17(1.117–1.226) (µL ml−1) and the CL99 2.190 (2.002–
2.490) (µL ml−1). The CL50 and CL99 obtained from C. zizanioides 
were lower than M. minutiflora in the the present study. 

The LC50 and LC95, were determined with the extracts from 
stem, leaves or stem/leaves of M. minutiflora. The stem/leaves 
extract was the one that show best effect for LC50 19.73 (14.29-
23.79) mg mL-1 and LC95 38.22 (29.20-126.27) mg mL-1 (R2 = 
0.974, TABLE III). According to Gomes et al. [23], they identified 
monoterpene hydrocarbons, oxygenated monoterpenes, 
sesquiterpene hydrocarbons, oxygenated sesquiterpene and 
caryophyllene oxide from essential oil of Lippia sidoides, in 
concentrations of 2.35 and 14.10 mg mL-1. They caused a 
mortality of 41 and 82 % on unfed larvae of A. cajennense and 
20.6 and 99. 5 % R. sanguineus, because the penetration of an 
insecticide varies with the thickness of the layer of lipids cuticle, 
and may vary according to species and stage of development, of 
the tick [23].

The repellent activity and ixodicide from the extracts of M. 
minutiflora to the concentrations 5, 10, 15, 20, 25 and 30 mg mL-1 

against A. cajennense larvae was depending on the dose (FIG. 1).

FIGURE 1. THE REPELLENT AND ACARICIDE ACTIVITY 
FROM EXTRACTS M. minutiflora AGAINST A. cajennense 
LARVAE.

CONCLUSIONS

In summary, extract from M. minutiflora has a strong activity 
against A. cajennense, based on the test of repellency and 
ixodicide; this may be due the additive effect of components from 
extracts. Further research is recommendable with the purified 
and isolated active components from extracts is necessary, and 
its assessment on bovine host.
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