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Abstract

The acaricidal effects of crude peel oil from green and ripe sweet orange (Citrus sinensis) on caitle
ticks were investigated in-vitro. Parameter measured was the mos tality rate of the ticks treated with
these extracts at six different levels and at 24 hours after treatment. Dilution level had significant
effeci(P<0.03) on the ticks mortality rate among the investigated extracls except for the Asuntolfthe
commercial acaricide used as conirolj. The extracts can therefore be used effectively against cattle
ricks within the dilution rate of 1:10 to 1:1000. |
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Members such -as Iixedes ricinus and
Argas spp are active blood sucking types
leading to the anaemic state of the host
(Wharton, 1976). A-number of ticks are
involved in the transmission ef protozoal,
bacterial, viral and rickesttial diseases.
Boophilus ~ microplus for example
transmits babesis. /xodes ricinus transmits
- -staphylococcus aureus; ‘a bacterium

Introduction

Ticks which are blood sucking arthropods
are ecloparasites of domestic and wild
ammals and are widely distributed n the
werld. These arthropods parasitize man
and ammals causing several - economic
loss and serving as vectors of many
infectious diseases. 5= |
Ticks affect about 800 million cattle and a

similar number of sheep (Robert er al.

1982). Hunter (1996) described ticks as-

wingless acarine group of arthropods with

jointed legs, but do not have such clearly -

~defined body components as insects.
Moreover, they can be subdivided into
_hard and soft ticks based on the presence
or absence of the hard pmtectwe shell on
| thmrdorsal surface.
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causing tick pyaemia and rhipcephalus
transmits the rickesttia spp causing tick-
borme fever in ‘cattle (Graham and
Hourmgan, 1977). The adaptation and
mode  of life of ticks enable their
enormous population to be faiﬁy

‘maintained and their mntmmus adverse

effects in 'lwestock modumf:m can not be
ﬂverlmked. e |
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varieties of chemicals have been used
veyldwide to control tck. However,
solan(1979) - reported =mthat - complete.
~radication s extremely difficult and the,
evelopment of resistance against ‘these
hemiicals(acaricides) has led to the
volvement of other ways of tick control.
hompson et al. (1978) reported that
felinis minultiflora (molasses grass) and
iﬁmpdgan gavanus (gamba grass) can
e used for tick control within a marginal
ck zone. |
Iedsurea such as p..lsturt, ‘buming and
tational grazing are equally being used
1 tick control. In order to safeguard
wceessful  tick management for the
iture, the development of novel active
~ gredient from local materials s
evitable. s

2aves, barks and root components of
any plants have been reported to have

edicmal attributes 1f well prepared and
plied so also crude o1l from fruits and
eds of many plants (Schnaubelt, 1999)

ung and Foster (1996) reported that the
els of both bitter orange and sweet
mge are used m the formulation of
tbal teas due to the peel’s flavor
cfiles, thewr digestive and carminative
ects and for the production *of
mmachic, carminative and laxative
yducts. Sweet orange peel oil can be
d in treating prolapse of the uterus and
1s, diarrhoea and blood in the feaces
1 also used as an expectoranl and
iestant. | |
ange peel ol is aromatic but ; 1S seldom
:d except to cover the taste of
agreeable medicines or (o lessen their
dency o nausea, and for these

purposes it 1s [requently added to bitter
tinctures ~ and infusions (Blumenthal,
2005).

McHale (2002) reported that Citrus
sinensis peel otl are readily available and
that the o1l can be cold pressed from the
peel. He further reported that = -D-
Linomene, N-decylic aldehyde, lLinclol,
Terpineol and b-carotene are active
substances responsible for the unique
colour of this orange peel oil.

Wheaton and Stewart (1970) reported that
the major chemical in the citrus sinensis
peel. oil is Synephrine and this was
reported to be created.in the fruits growth
1 a chemical pathway involving tyramine

‘and N-methyltyramine. Synephrine is

alkaloid with similar  structure = to
ephedrine and appear to be present in
slightly higher quantities m unripe fruit
than in the ripe fruit (Hosda et al., 1990).
The objective of this study therefore was

to investigate the aEaricidal etiect of
nrt,en (unupe) and I‘IpL sweet orange

llll

concentr dthIlS on Cdtﬂe ticks in-vitro.

Mdtmmla :md Methods
Unripe citrus Sinensis peel oil, ripe eitrus

SINensts peel oil and Asuntol (commercial
acaricide). were tested on 1320 fresh live

cattle ticks; Amblyomma variegatum for

24 houm

01l was extracted mwhammliy from the
unripe and ripe citrus sinensis by hand

squeezing of the peel gotten fresh from
the fruits. |

Prehmmary test was uamed out i the
first instance as described by Nolan(1979)

to know whether there is need for serial

dilution or not. This was carried out on
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the two crude peel oils and the Asuntol
which served as control. 10ml of each
exiract.was pipetted into a bottle each
containing 60 fresh live ticks. The bottles
were shaken, drained and 20 ticks were
transferred into each of 3 Petri-dishes per
extract (3 replicates: per extract and
Asuntol). A strip of filter paper was put
inside each Petri-dish to drain the excess
extract. All Petri-dishes were tightly
covered and observations were taken 24
hours later.

Serial Dilution

The citrus sinensis peel extracts and
asuntol were diluted serially in ten-fold to
give the following dilution rations: 1:10,

©1:100 1:1000, 1:10,000, 1:100,000. and

1:1000,000. Asuntol being a common

acaricide served as control in this

~ experiment. As done in the preliminary
~ test, 10ml of .each of ‘the extracts. at -

different dilution level was pipetted into a
battle containing 60 fresh live ticks. The

bottles were shaken, drained and 20 ticks
transferred into each of the 3 Petri-dishes

per each dilution level of each extract and

,..'!,

asuntol (i.e., 3 replicates per extract and
Asuntol). A strip of filter paper was put

inside to drain excess -extract, and were
| covered and observatlons made 24 hours
laler | 3 |
- Sramtzcal A:m!yszs | e
'All data collected were Sllb_]ECth to

statistical analysis - using analymsi_ ok

variance procedure of statistical ‘analysis

- software (SAS 1999). The. treatment
means were separated using Duncan

option of the same sofiware. Meanwhile,

 least results.

43

the experimental model used was
randomized complete Block (RCB)

Results and Discussion

Table 1 shows the mean mortality of the
cattle ticks at 24 hours after treatment
with undiluted crude unnpe (green) citrus
sinensis peel oil, ripe citrus sinensis peel
oil and asuntol. All the ticks in each of
the undiluted extracts died after 24 hours
thereby ~ confirming the  acaricidal
properties of citrus oil, and hence the
need for serial dilution 1into different
levels.

- Table 2 shows the mean mortality of the
ticks at 24 hours after treatment with the
~orange peel oil and asuntol at different

concentration. For the unripe citrus
sinensis peel oil, no significant difference
(P>0.05) was obsewed between the mean

 mortality of the ticks at concentration

levels of 1.10, 1:100, .and 1:1000, but
observed - significantly (P<0.05) waith
further dilution of 1:10,000, 1:100.000

~and. 1:1,000, -000. However, dilution
levels of 1:10, 1:100 and 1:1000 gave the
highest mean t1ck mortallty percentage of

kR

-_S1gr11ﬁr::an_t' differenc_e _(P{O,.OS) was
~observed within the mean ticks mortality
- - for the ripe Citrus sinensis peel oil at

different concentrations. Dilution level of

1:10 gave the highest mean mortality

percentage of 92.5 .Asunto! which served

- as the control gave the best result closely
 followed by unripe citrus sinensis peel oil

while ripe citrus sinensis peel oil gave the
Signiﬁt,am differences
(P<0.05) were observed in the mean tick

,, ._mortahtles between thﬁ three —extracts
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Table 1: Preliminary evaluation of unripe (green) and ripe Citrus sinensts peel o1l for their
acaricidal effects on cattle ticks

Extract % mortality (@ 24 hours
Unripe C. sinensis peel o1l - 100.00 |
Ripe C. sinensis peel oil 100.00

Asuntol (control) | 100.00

Table 2: Effect of crude unripe and ripe Citrus peel oil on cattle ticks at 24 hours different
dilution level | e - %z

Extract - Mean % Tick-mortality =3 SEM
% <3l 1:100 1:1000 ~1:10,000 ~  1:100.000  1:1000,000

Unripe C.  95.007  95,00¥ 95.00™ 004542 00,00% - -5 87 588 2.05

SInensis : : b L R S rin g :

Ripe C  92.50%  92.00% . 91.50% = ° 8750 = 84.00% .  82.40% 1.20

sinensis | . X - - - | .

- peel o1l | . _ .

Asuntol 100.00™  100.00™ - 100.00™ 100.00™ .  98.50™ 94.25% 0.95

(control) | B . S e s N g

B s - 05 g Sy e i e 0 A

abcd = means along the same row with the same superscript are not .s’ignfﬁcantly different (P>0.05)

xyz = means along the same column with the same superscripts are not significantly different
(P>0.05) & |
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