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@STRACT \
The essential oil extracted by hydrodistillation from the leaves of Xylopia parviflora (A. Rich.)

Benth. was analyzed by gas chromatography (GC) and gas chromatography coupled with mass
spectrometry (GC-MS). Caryophyllene oxide (39.2%) was the major compound following by
benzyl benzoate (9.7%), phytol (7.8%), humulene epoxide Il (6.8%), (E)-14-hydroxy-9-epi-
caryophyllene (4.9%), myrcene (4.3%), linalool (3.7%), (E)-B-caryophyllene (3.5%) and (2)-
nerolidol (3.5%). The acaricidal activity of this oil against Rhipicephalus microplus was assessed
by modified Larval Packet Test (LPT) and Adult Immersion Test (AIT) with oil concentrations of
5%, 10% and 20% (v/v). Mortality percentages of larvae were 88.27%, 80.29% and 78.94%
respectively at 20%, 10% and 5% dilutions. LCs, value was 3.279%. Xylopia parviflora leave’s
essential oil has considerably reduced egg laying and induced a low reproductive index (0.7%) at
20% dilution. This study suggests the use of Xylopia parviflora oil to fight against Rhipicephalus
(Boophilus) microplus.
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INTRODUCTION the rainy season. External parasites in general
In many parts of Africa in general and and ticks in particular weaken the body by
particularly in West Africa, ruminants are taking blood and causes diseases such as
important speculation in animal production. cowdriose, theileriose, piroplasmose, babesiosis
These animals offer enormous zoo technical, which are often difficult to diagnose 2.

economic  and  socio-cultural  benefits™. Among the different species of ticks identified in
Unfortunately, their productivity is very low Benin, the cattle tick Rhipicephalus (Boophilus)
because of many health problems affecting their microplus, introduced in Benin following the
growth and reproduction. Among the importation of dairy cows of the Girolando
pathologies encountered, infestations by breed from Brazil to Kpinnou rearing farm

parasites are very accentuated especially during
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currently represents one of the most resistant
tick to acaricides in infested farms 3-6

Manual de-labeling or the use of local medicinal
plants are the most widely used methods in
small-scale farmers, while the current
application of synthetic acaricides is the most
widely used method of intensive production
systems to control these ectoparasites!?.
However, the consequences for man and his
environment, the presence of acaricidal strains
resistant to acaricides, and the scarcity and high
cost of good quality synthetic products in local
markets pose the problem of finding alternative
solutions’. Some plants contain substances with
therapeutic and antiparasitic properties in their
organs (leaves, fruits, flowers, seeds)!. Essential
oils in many of them are endowed with a wide
range of biological properties (acaricides,
insecticides, bactericides, fungicides) and have
already been the subject of phytochemical and
biological studies®°.

Biological activities of essential oils including
acaricidal properties are well documented.
Several interesting results have been obtained
using the Larval Packet Test (LPT) and Adult
Immersion Test (AIT) against the cattle tick R.
(B.) microplus. Acaricidal essential oils can
derive from different plant families as Conifers,
Apiaceae, Lamiaceae, Liliaceae and
Verbenaceae%12, As far as we Kknow, no
investigations have been made on the chemical
study and acaricidal activity of the volatile oil
obtained from leaves of Xylopia parviflora.

The present study has objective to study
chemical composition and evaluate the efficacy
of essential oil from leaves of Xylopia parviflora
from Benin against R (B.) microplus tick
engorged females and larvae using AIT and LPT
bioassays.

MATERIALS AND METHODS

Plant material

Leaves of Xylopia parviflora were collected in
Bonou, Departments of Oueme (Benin). They
were dried naturally on laboratory benches at
room temperature until constant weight.

Essential oil extraction and test solutions
preparation

Essential oil were obtained from the leaves of
the plant by hydrodistillation (4 h) using a
Clevenger- type apparatus. The essential oil was
dried over sodium sulfate and stored at 4°C until
used. From this sample, dilutions were
performed to obtain solutions at 5%, 10% and
20% (v/v) for biological essays.
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Gas chromatography

GC analyses were performed on a Varian gas
chromatograph, model CP-3380, with a flame
ionization detector equipped with a silica
capillary column: HP5 J&W Agilent (5%-phenyl-
methylpolysiloxane) (30 m x 0.25 mm i.d. x 0.25
pum film); N, was the carrier gas at 0.8 mL/min;
injection of 1 uL 1:10 CHCl; solution, split ratio
1:100; injector temperature 220°C, detector
temperature 250°C; temperature program 60-
220°C at 3°C/min, then kept at 220°C during 20
min. The linear retention indices of the
components were determined relative to the
retention times of a series of n-alkanes with
linear interpolation. The percentage
composition of the essential oils was computed
by the normalization method from the GC/FID
peak areas on the HP5 capillary column,
response factors being taken as one for all
compounds.

Gas chromatography-mass spectrometry
GC/MS analyses were performed using a
Hewlett-Packard GC 5890 series II equipped
with a HP5 (5%-phenyl-methylpolysiloxane)
fused silica column (30 m x 0.25 mm; film
thickness 0.25 um) and a DB-Wax fused silica
column (30 m x 0.25 mm; film thickness 0.25
pm) interfaced with a quadrupole detector
(Model 5972) applying the same temperature
program as for the GC/FID analyses with the
apolar column; the temperature program was
70°C for 2 min, 70-220°C at 5°C/min, then kept
at 220°C during 38 min using the polar column
(calculation of the linear retention indices on
this column by coinjection with a series of n-
alkanes); injector temperature, 220°C; MS
transfer line temperature, 250°C; carrier gas,
helium at a flow rate of 0.6 mL/min; injection
type, split, 1:10 (1 pL 10:100 CHCl, solution);
ionization voltage, 70 eV; electron multiplier
1460 eV; scan range 35-300 amu; scan rate, 2.96
scan/s. The identification of the constituents
was based on comparison of their relative
retention indices with either those of authentic
samples or with published data in the literature
BBand by matching their mass spectra with those
obtained with authentic samples and/or the
NBS75K, Wiley 7t NIST 98 EPA/NIH, and FFNSC
2 libraries spectra.

Evaluation of acaricidal activities of the
essential oil

Adult Immersion Test (AIT)

The modified AIT test proposed was used4. The
engorged females were divided into three
groups of ten females randomly. Three dilutions
(20%, 10%, 5%, (v/v)) of oil were prepared
using Tween 20 (2%). Then, each group of



IJPCBS 2017, 7(2), 149-154

females was immersed for 2 min in oil dilutions.
The control group was immersed for 2 min in a
solution of Tween 20 (2 %). After, each female
was and maintained individually in Petri dishes
(6x6cm) to monitor oviposition (each
tick = experimental unit). The experimental
groups were maintained in a climate-controlled
chamber (27+1°C and RH >80+10 %). Daily
observations were done on every day and death
of ticks was confirmed by observing loss of
motility and pedal reflex after exposing to light.
The egg masses were weighed for the
determination of percentage inhibition of
oviposition on 15 days after treatment. The egg
masses collected from each female were placed
in a syringe with the distal end cut, then sealed
with hydrophilic cotton and kept under the
same temperature and humidity conditions
described previously.

Eggs laid by these ticks were collected and
weighed. The inhibition of oviposition was
evaluated after weighing the eggs as follows:
reproductive index (RI)=weight of eggs laid
(g)/weight of females (g); percentage inhibition
of oviposition (%I0)=[RI (control group)-RI
(treated group)] x 100/RI (control group) 15.

Larval Packet Test (LPT)

The modified LPT 16 was used to assess the
acaricidal effect of essential oil on 14-to 21-day-
old larvae. Briefly, dilutions (20%, 10%, 5%,
(v/v)) of oil were prepared using a mixture of
trichloroethylene (solvent) and olive oil (2:1
ratio) to treat 7.5x8.5-cm filter papers that
were placed for 2 h in a fume hood to allow the
trichloroethylene to evaporate before being
folded into packets wusing bulldog clips.
Approximately 100 R. microplus larvae were
placed into each treated filter paper packet,
which was then sealed with additional bulldog
clips and placed in an incubator (27°C, 85-86%
RH, and a photoperiod of 12:12 [L/D]) for 24 h.
Two replicates and a control (filter paper with
trichloroethylene and olive oil) for essential oil
were used in three independent bioassays. After
exposure to the respective dilutions, the
numbers of live and dead larvae were counted to
calculate the percentage of larval mortality 17.

Statistical analysis
All assays were conducted at least three times
with three different sample preparations. All

data were expressed as mean * standard
deviation (SD). Analysis of variance was
performed using SAS. The 50% lethal

concentration (LC 50) for each formulation was
calculated by the probit method 18generated by
the Probit POLOPC program (LeOra Software,
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1987, Berkeley, CA, USA). A one-way ANOVA and
unpaired Student’s t-test were used for these
analyses, and p < 0.05 was considered to be
statistically significant.

RESULTS AND DISCUSSION
Chemical composition
essential oil

The chemical composition of the essential oil
analyzed by GC-FID and GC-MS is given in Table
1. Results showed that sesquiterpens (74.8%)
with oxygenated (65.5%) occuring in higher
levels than hydrocarbon compounds (9.3%)
were the major fraction of the essential oil
obtained from the leaves of Xylopia parviflora.
As shown by their proportions given in Table 1,
the most abundant components in Xylopia
parviflora  leaves  essential oil  were
caryophyllene oxide 39.2%, benzyl benzoate
9.7%, phytol 7.8%, humulene epoxide II 6.8%
and (E)-14-hydroxy-9-epi-caryophyllene 4.9%
while the minor components were myrcene,
linalool, E-(B)-caryophyllene, (z)-nerolidol and
trans-sabinene hydrate.

of the studied

Acaricidal activities of the essential oil

Larval Packet Test

The larvicidal activity of the essential oil studied
is presented in Table 2. The oil didn’t produce
100% mortality of larvae at concentrations
tested. The X. parviflora essential oil produced
respectively 88.27%, 80.29% and 78.94%
mortality respectively at 20%, 10% and 5%
dilutions against the 14-to-21 day-old R
microplus tick larvae. The LCso value of this
essential oil on larvae was 3.279%.

Adult immersion test

The results of adult immersion test are shown in
Table 3. Essential oil from X. parviflora at the
20% dilution caused a significant reduction in
the egg mass weight (0.012g) and reproductive
index (0.7 %) of the cattle tick R. (B.) microplus
in comparison with the control group (0.303 g
and 24.5 %, respectively).

The study revealed that the chemotype of
Xylopia parviflora leave’s essential oil was
Caryophyllene oxide/benzyl benzoate which is
different of that from fruits essential oils. In fact,
several studies conducted in Cameroon and
Chad on the chemical composition of Xylopia
parviflora fruits established that this oil was
dominated by monoterpenes hydrocarbons
mainly B-pinene and a-pinenel®2l. We can
conclude that essential oil of leaves from Xylopia
parviflora dominated by sesquiterpenes is
qualitatively different from that of fruits in
majority ~ dominated by  monoterpenes
hydrocarbons. The average acaricidal activity
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obtained in the present study may be linked to
the content of this oil in sesquiterpenes. In fact,
according to literature, several terpene
derivates are mentioned to be toxic against the
cattle tick R. (B.) microplus. Biocidal activities on
females and larvae of R. microplus were
observed with oxygenated monoterpenes as
pulegone??, thymol and Carvacrollz 25
Sesquiterpenes (hydrocarbons and oxygenated)
have also demonstrated acaricidal activity and
synergistic effect against R. (B.) microplus® 23 24,
Moreover, monoterpenes hydrocarbons as
sabinene, a-pinene, limonene or B-pinene have
shown lethal effect in larval immersion test26.
The non-strong acaricidal activity observed may
due to the low proportion of compounds with
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CONCLUSION

Results of this study showed that Xylopia
parviflora leave’s essential oil contained mainly
sesquiterpenes. Acaricidal activity assessed by
Larval Packet Test (LPT) and Adult Immersion
Test (AIT) revealed an average potential of this
oil. This essential oil didn't exhibit strong
acaricidal activity but has considerably reduced
egg laying and reproductive index on cattle tick
Rhipicephallus (Boophilus) microplus.

ACKNOWLEDGMENTS

The authors are thankful to the Government of
Benin for its financial support through the
Scholarship fellowship initiated by the Ministry
of Higher Education and Scientific Research.

acaricidal potential.

Table 1: Chemical composition of the essential oil
from leaves of Xylopia parviflora (A. Rich.) Benth

N° Pic KI Compounds %
1 979 sabinene 0.2
2 991 myrcene 4.3
3 1023 p-cymene 0.2
4 1029 B-phellandrene 0.4
5 1036 cis-B-ocimene 0.3
6 1065 cis-sabinene hydrate 0.2
7 1089 6,7-epoxymyrcene 0.2
8 1098 linalool 3.7
9 1101 trans-sabinene hydrate 2.2
10 1179 rosefuran epoxide 1.0
11 1184 dihydrolinalool 0.8
12 1190 a-terpineol 0.4
13 1279 p-menth-1-en-7-al 1.4
14 1367 a-copaene 1.1
15 1380 geranyl acetate 0.4
16 1428 (E)-B-caryophyllene 3.5
17 1463 a-humulene 1.0
18 1468 germacrene D 0.5
19 1474 allo-aromadendrene 0.8

20 1497 §-selinene 0.5
21 1498 epi-cubebol 0.2
22 1501 valencene 0.1
23 1507 y-patchoulene 0.2
24 1510 B-bisabolene 0.6
25 1516 y-cadinene 0.4
26 1519 cubebol 0.4
27 1526 §-cadinene 0.6
28 1561 (Z)-nerolidol 3.5
29 1593 caryophyllene oxide 39.2
30 1618 humulene epoxide 11 6.8
31 1645 caryophylla-4(12),8(13)-dien-5-o0l 1.1
32 1652 allo-epoxide-aromadendrene 0.5
33 1665 (2)-14-hydroxy-caryophyllene 0.7
34 1677 (E)-14-hydroxy-9-epi-caryophyllene 4.9
35 1770 benzyl benzoate 9.7
36 2098 phytol 7.8
Monoterpene hydrocarbons 5.4
Oxygenated monoterpenes 9.9
Sesquiterpene hydrocarbons 9.3
Oxygenated sesquiterpenes 65.5
Aromatic compounds 9.7
Total 99.8

KI Kovats retention indices relative to n-alkanes (Cs-C20) on a DB; capillary

column (5%-phenyl-methylpolysiloxane)
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Table 2: Mortality percentage of Rhipicephalus microplus

of Xylopia parviflora essential oil

Essential oil X .
concentration (%) - parviflora
20 88.27+1.93
10 80.29+3.06
5 78.94+0.95
Yield (%) 0.38
LCso (IC 95%) 3.279 (2.040 - 4.372)

tick larvae exposed to different concentrations

ISSN: 2249-9504

Table 3: Mean female weight before oviposition (g), egg mass weight (g), reproductive index (RI)
of engorged females of Rhipicephalus microplus treated with different concentrations of essential
oil from the leaves of Xylopia parviflora under laboratory conditions (27 + 1 °C and RH >80 + 10 %)

and percentage inhibition of oviposition (%I10)

0il Concentration (%) Fen:::,li‘:)zvseiggrtl lz;]fore Egg mass weight (g) RI %I0
20 1.665+0.049 0.012+0.003 0.007+0.001 97.069+0.653
10 1.548+0.101 0.143+0.025 0.092+0.014 62.331+5.887
5 1.7110.191 0.34620.099 0.199+0.038 | 18.589+15.643
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