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ABSTRACT: This study investigated the acaricidal effects of methanolic and ethanolic crude extracts of Calpurnia
aurea against the Melophagus ovinus or sheep ked at different time intervals using in vitro adult immersion test. For this
study, Melophagus ovinus was collected from naturally infested sheep from Ambageiorgis district, central Gondar zone,
Amhara region and placed into petri dishes (n=10). Both methanolic and ethanolic crude extracts of Calpurnia aurea were
treated with n-hexane, Dichloromethane, Ethyl acetate and Water for fractionation and tested for their insecticidal activity
against M. ovinus. At concentration of 6.25, 12.5, 25, 50 and 100mg/ml, all fractionates of methanol and ethanol crude
extracts showed 100% effectiveness against M. ovinus within 6 hours of exposure. However, mortality of M. ovinus
increased as concentration and exposure time to methanol and ethanol extracts of different fractionates increased within
the first one hour. On qualitative phytochemical investigations, the crude extracts of Calpurnia aurea had alkaloids,
flavonoides, phenolic compoundes, saponin and and tannins. The results of this study proved the acaricidal effect of all
fractionates of methanol and ethanol crude extracts of Calpurnia aurea against Melophagus ovinus. Hence, Calpurnia
aurea can be considered as a potential candidate for biocontrol of Melophagus ovinus and for the discovery of active
compounds that substitute commercially available acaricides.
Keywords: Calpurnia Aurea; Chromatography; Ectoparasites; Mallophagus Ovinus

industry and the country as a whole (Berhanu et al., 2011).
External parasites cause skin lesions or defects in all layers
of the skin. However, the extent and type of gross and
microscopic skin lesions may vary with the specific causes
of skin diseases (Wall and Shearer, 1997). Mallophagus
ovinus is among the most economically important external
parasite of sheep (Wall, 2007; Mersha et al., 2010;
Berhanu et al., 2011; Kumsa et al., 2012). Heavily M.
ovinus infestation in sheep results in weakness,
unthritiness, weight loss, anemia, and wool staining and
reduced resistance to diseases (Abadi, 2000 and Wall,
2007). Moreover, presence of chemical residues in meat,
milk and the environment has also prompted interest in
finding new alternatives. In addition to these, the
accessibility and affordability to the poor farmers makes
them less preferable compared to other alternatives (Robert
et al., 2010). The majority of farmers and pastoralists in the
developing countries rely on traditional health care
practices to keep their livestock healthy. These indigenous
practices include the use of medicinal plants or EthnoVeterinary Medicine (EVM) (Robert et al., 2010). The
application of botanicals to livestock to control
ectoparasites of veterinary importance is widespread in the
developing countries (Robert et al., 2010). In contrast, to

INTRODUCTION
Ethiopia has the largest number of livestock in Africa.
Sheep represent the most important segment of the
Ethiopian livestock system. The national sheep population
is estimated at 25.9 million (Central Statistical Agency,
2013). Annually, 16.6 million pieces of skins are produced
in the country, based on the off take rates of 33% for sheep
(Tadesse, 2005). The exportation of skin and hide is the
largest foreign exchange earns in Ethiopia and the leather
industry is one of the fourth growing economic sectors
(National Bank of Ethiopia, 2000). However, this sector
and the country as whole lost revenue due to a decline in
quality and fall in export prices (Kassa, 2005). The
majority of leather defects in the factory are due to damage
at pre slaughter stage of production on the live sheep, a
considerable portion of which are due to skin diseases
caused by external parasites (Kassa et al., 1998). In
Ethiopian tanneries, 35% of sheep skins have been
downgraded and rejected due to defects caused by external
parasites (Kassa, 2005). External parasites are very
common and widely distributed in all agro ecological
zones in Ethiopia (Kumsa et al., 2012). External parasites
pose serious economic losses to the farmer, the tanning
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chemical acaricides, botanical acaricides have many
advantageous features of being degraded in the
environment, not remaining in livestock, not prone to
resistance, and are relatively safe for humans, animals, the
environment (Alawa et al., 2003). They have also greater
accessibility with lower costs and apparent effectiveness
(Mwale et al., 2005). C. aurea is one of the most
commonly used medicinal plants to control external
parasite infestation. However, limited research work is
conducted on the effectiveness of C. aurea against the
most common external parasite of sheep, sheep ked.

that the collected leaves were washed with distilled water
to remove dirt and soil particles and kept for two weeks
under shed to be dried within pharmacology laboratory and
after completely desiccating, the leave were transported to
chemistry laboratory for grinding by electrical grinder.
Plant Processing and Extraction
Four hundred gram finely grinded C. aurea leaf
powder were soaked in to 80% methanol and 80% ethanol
and vigorously shacked to mix the powder with the
alcohol. The level of alcohol was added until it covered the
powder. In order to prevent settling, repeated agitation and
shaking was done within six hour interval. After three days
the extract was filtered with funnel filtration with gauze
and resoaked with similar alcohol. These activities were
repeated for three times and after nine days; the settled
mixture was squeezed by placing in the gauze to obtained
active ingredients which are not filtered during these three
filtrations. These methanol and ethanol extracts were kept
in different bottles. These bottles were labeled and stored
at +4oC until further processing. Then, the extracts were
evaporated by rotary vaporizer, at 60oC for methanol
extract and 68oC for ethanol extract. After complete
evaporation of alcohol, the crude was lyophilized for
complete removal of the remaining water in the crude.
Phytochemical screening

MATERIALS AND METHODS
Study Area
This experimental study was conducted from October
to April in Gondar, Amhara region Ethiopia. Gondar is
located 740 km northwest of Addis Ababa and 175 km
north of Bahir Dar the capital city of Amhara region. The
climatic condition of the area is 'weyna dega' with an
altitude of 2220 meter above sea level. Its annual
temperature is 19.3 and annual rain fall is 1153mm. The
study plant C. aurea was collected. From Azezo district,
central Gondar zone of Amhara region. Azezo district is,
located 738km northwest of Addis Ababa and 173 km
north of Bahir Dar. The climatic condition of the area is
'weyna dega' with an altitude of 2220 meter above sea
level. Its annual temperature is 19.3 and annual rain fall is
1153mm.

The qualitative phytochemical investigations of the
crude extract of ethanol and methanol fractions of C. aurea
leaves were carried out using standard tests performed
according to Ayoola et al. (2008) and Farhan et al. (2012).
Test for terpenoids (Salkowski test)

Study Design

To 0.25 g of each solvent extracts of C. aurea leaves,
2 ml of chloroform was added. Then, 3 ml concentrated
sulfuric acid was carefully added to form a layer. A reddish
brown coloration of the interface indicated the presence of
terpenoids.
Test for saponins

The experimental study was conducted from October
2017 to May 2018 to evaluate accaricidal efficacy of crude
methanol and ethanol extracts of C. aurea leaf extract of
against M. ovinus by using in vitro adult immersion test.

To 0.25 g of, each solvent extracts 5 ml of distilled
water was added in a test tube. Then, the solution was
shaken vigorously and observed for a stable persistent
froth. Formation of froth indicated the presence of saponins
Test for tannins

Plant identification and Preparation
Collection and grinding
C. aurea leaf was collected from its natural habitat
Azezo district, central Gondar zone of Amhara region and
transported to University of Gondar; Collage of
computational and natural science, department of botany at
the morning. The plant leaves were selected on the basis of
reports on their traditional uses against various
ectoparasites (Bekele et al., 2012). The plant sample was
authenticated at university of Gondar, Collage of
computational and natural science, department of botany
and the specimen was preserved for further reference, after

About 0.25 g of each solvent extract was boiled in 10
ml of water in a test tube and then filtered. Then, a few
drops of 0.1% ferric chloride was added to the filtrate. The
formation of blue, blue-black, green or blue-green
coloration or precipitation was taken as evidence for the
presence of tannins.
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collection (Heukelbach et al, 2006). Within one Petri dish,
ten active M. ovinus parasites were counted and placed
(Levot, 2000). One milliliter of each fractionated extract
was added to five different petri dishs containing ten active
M. ovinus each. 1ml of 2% tween 80m were used as
negative control. 1ml of (0.1% of ivermectin) was used for
positive control (Heukelbach et al., 2006). The experiment
was performed in five serial dilutions for each fractionation
per treatment petri dish (Gemeda et al., 2014). After 2
minutes of contact time, the extracts were filtered using
what man filter paper (Khater et al, 2013). All plates
exposed to each concentration of the plant extract and
control plates were incubated at 27 oC and 80% humidity.
The total incubation period was 6 hr (Levot, 2000).
Immersed M. ovinus were examined, under a stereoscope,
after 30 min, 1hr and 6hr and death of M. ovinus were
recorded in each time interval. Death of M. ovinus was
defined as the lack of limb movement, and failure to
respond when the legs were stroked with a needle (Khater
et al, 2013). The percentage mortality was calculated by
using a formula given (Krishnaveni and Venkatalakshmi,
2014)

Test for flavonoids
About 10ml of ethyl acetate was added to 0.25 g of
each solvent extracts and heated on a water bath for 3 min.
The mixture was cooled and filtered. Then, about 4 ml of
the filtrate was taken and shaken with 1 ml of dilute
ammonia solution. The layers were allowed to separate and
the formation of yellow color in the ammonia layer
indicated the presence of flavonoids.
Test for anthraquinones (Borntrager’s Test)
About 0.5 g of sample of each solvent extract was
shaken with 5 ml of chloroform and filtered. A 10%
ammonium hydroxide solution (5ml) was added to the
filtrate, and the mixture was shaken. The presence of a
pink, red or violet color in the ammoniac phase was taken
as an indication of the presence of anthraquinones.
Test for polyphenols
To 5 ml of the aqueous solution of the each solvent
extracts, 1 ml of FeCl3 (1%) and 1 ml K3 (Fe (CN) 6)
(1%) were added. The appearance of fresh reddish blue
color indicated the presence of polyphenols.
Thin- layer chromatography
Thin Layer Chromatography (TLC) is a useful
technique to determine bio active compounds in the plant
Extract. TLC combines chromatography separation and in
situ activity determination facilitating localizes and target
directed isolation of active consistence in a mixture.
Extracts obtained from four fractionates of ethanol and
methanol crude were chromatographed on 0.2-mm silica
layer, with a mixture of benzene, ethanol and ammonia
(16:2:0.2 v/v) as a mobile phase. Samples were applied
with automatic TLC applicator with solvent evaporation.
The samples were kept for one and half hour and removed
from the mobile solvent and the spots formed on the TLC
plates was visualized under Ultra Violet (UV) irradiation
light at 254 nm and 360 nm and measured. The plats which
were not visualized were stained by iodine and examined.
Parasite collection, area and identification

Mortality%=number of death ked/total number of ked*100.
Data Analysis
Collected raw data were stored in Microsoft Excel
database system used for data management. SPSS windows
version 20 was used for data analysis. Results of the study
were expressed as a mean of mortality percentage ±
standard error (Mean ± SE). Statistical significance was
determined by one-way analysis of variance (ANOVA)
with multiple comparison tests (Post Hoc/Tukey test) to
compare parameter within and between groups.
Insecticidal activities were considered to significantly
difference when 95% confidence limit levels failed to
overlap or All significant levels set at P<0.05.
RESULTS

M. ovinus were collected from naturally infested
sheep in Ambageiorgis district, 30 km in the north east
direction to Gondar town. After collection it was
transported to University of Gondar microbiology
laboratory by petridish covered with gauze in sample box.

The insecticidal activity of methanol and ethanol
extracts of C. aurea at concentration of 6.25, 12.5,25,50
and 100mg/ml against adult M. ovinus of sheep is
displayed in table 1 and 2. The results indicate that C.
aurea
with different concentrations in different time
exposures have different insecticidal effect. Mortality of
sheep ked increased as concentration and exposure time to
methanol and ethanol extracts of different fractionates
increased within the first hour. However, 100% mortality
was recorded with different concentration in 6 hr exposure.
Statistical results (one way ANOVA) have demonstrated

Adult Immersion Test
In vitro acaricidal efficacy test
In vitro adult immersion tests were carried out to
evaluate the efficacy of C. aurea against M,ovinus. The in
vitro tests were started within 60 min after sheep ked
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significantly higher insecticidal activity of different
concentration for different fractionates of methanol extracts
(P<0.05). After 30 min exposure of 100mg/ml ethylacetate,
n- hexane, dichloromethane and water have ascending
order of efficacy. For 50 mg/ml n-hexane and
dichloromethane have greater effect than ethyl acetate and
water. At 25mg/ml dichloromethane and n- hexane have
better effect than ethyl acetate and water. At 12.5mg/ml nhexane, dichloromethane and water have good effect than
ethylacetate. At 6.25 mg/ml n-hexane, dichloromethane
and water are more effective than ethylacetate. After one
hr exposure for 100mg/ml dichloromethane and ethyl
acetate have advanced effect than n- hexane and water. At

50mg/ml dichloromethane, n-hexane, ethylacetate water
have descending effect. At 25mg/ml dichloromethane have
better effect to n-hexane, ethyl acetate and water. At
12.5mg/ml ethyl acetate and dichloromethane have greater
effect than water and n-hexane. For 6.25mg/ml
dichloromethane, n-hexane and ethyl acetate show better
effect than water. The maximum anti parasitic activity
within the first 30 min was exerted by n-hexane extracts
and after 1hr exposure dichloromethane and n-hexane
exerts comparable efficacy. 100% mortality in all
fractionates and concentrations attained after 6 hr exposure.
Both methanol and ethanol extracts with different solvent
fractionates show almost similar effect.

Table 1. Mean mortality percentages for the assay of malopaagus Ovinus, using different fractionate concentrations of crude
for methanol extracts of C. aurea
Mortality
Fraction

Concentration

P-value
30min

1hr

6 hr

100mg/ml

66.67+8.819

80+5.774

100+0.00

50mg/ml

50.00+5.77 4

70+5.774

100+0.00

25mg/ml

40+5.77 4

50.00+5.77 4

100+0.00

12.5mg/ml

30+5.77 4

50.00+5.77 4

100+0.00

6.25mg/ml

26.67+6.667

36.67+12.019

100+0.00

100mg/ml
50mg/ml

60+5.774
50+5.77 4

80+5.774
76.67+3.333

100+0.00
100+0.00

25mg/ml

46.67+3.333

66.67+3.333

100+0.00

12.5mg/ml

36.67+3.333

50.00+5.77 4

100+0.00

6.25mg/ml

30.00+5.77 4

46.67+3.333

100+0.00

100mg/ml

63.33+3.333

73.33+3.333

100+0.00

50mg/ml

56.67+3.333

70.00+5.77 4

100+0.00

25mg/ml
12.5mg/ml

46.67+3.333
40.00+0.00

53.33+3.333
40.00+5.77 4

100+0.00
100+0.00

6.25mg/ml

30.00+5.774

36.67+5.774

100+0.00

100mg/ml

53.33+3.333

53.33+3.333

100+0.00

50mg/ml

43.33+3.333

50.00+5.774

100+0.00

25mg/ml

40.00+5.774

46.67+3.333

100+0.00

12.5mg/ml

36.67+3.333

46.67+3.333

100+0.00

6.25mg/ml

30.00+10.00

35.00+5.00

100+0.00

Positive control

0.01% ivermectin

53.33+3.333

53.33+3.333

100+0.00

Negative control

2%tween80

0

0

0

Ethyl acetate

Dichloromethane

n-hexane

Water
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0

0

0
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Table 1. Continues

100mg/ml
50mg/ml
25mg/ml
12.5mg/ml
6.25mg/ml
100mg/ml
50mg/ml
25mg/ml
12.5mg/ml

30min
66.67+3.333
60.00+5.774
40.00+0.00
36.67 +3.333
53.33+3.333
70.00+5.774
63.33+3.333
53.33+3.333
43.33+3.333

Mortality
1hr
76.67+3.333
66.67+3.333
46.67+3.333
36.67+8.819
53.33 +3.333
83.33+3.333
63.33+3.333
60.00+5.774
46.67+3.333

6 hr
100+0.00
100+0.00
100+0.00
100+0.00
100+0.00
100+0.00
100+0.00
100+0.00
100+0.00

6.25mg/ml

36.67+3.333

40.00+ 5.774

100+0.00

n-hexane

100mg/ml
50mg/ml
25mg/ml
12.5mg/ml
6.25mg/ml

67.67+6.667
60.00+5.774
56.67+5.774
46.67+3.333
30.00+5.774

83.33+3.333
73.33 +3.333
56.67 +3.333
5.00+ 5.774
40.00+5.774

100+0.00
100+0.00
100+0.00
100+0.00
100+0.00

0

Water

100mg/ml
50mg/ml
25mg/ml
12.5mg/ml
6.25mg/ml

63.33+3.333
50.00+10.00
36.67+3.333
36.67+3.333
30.00+0.00

66.67+3.333
66.67+3.333
43.33+3.333
43.33+3.333
43.33+3.333

100+0.00
100+0.00
100+0.00
100+0.00
100+0.00

0

Positive control

0.01% ivermectin

53.33+3.333

53.33+3.333

100+0.00

Negative control

2%tween80

0

0

0

Fraction

Ethyl acetate

Dichloromethane

Concentration

P-value

0

0

Table 2. Mean mortality percentages for the assay of sheep ked parasite, using different fractionate concentrations of crude for
ethanol extracts of C. aurea
Fraction

Concentration

Mortality

100mg/ml
50mg/ml
25mg/ml
12.5mg/ml
6.25mg/ml
100mg/ml
50mg/ml
25mg/ml
12.5mg/ml
6.25mg/ml
100mg/ml
50mg/ml
25mg/ml
12.5mg/ml
6.25mg/ml
100mg/ml

30min
66.67+3.333
60.00+5.774
40.00+0.00
36.67 +3.333
53.33+3.333
70.00+5.774
63.33+3.333
53.33+3.333
43.33+3.333
36.67+3.333
67.67+6.667
60.00+5.774
56.67+5.774
46.67+3.333
30.00+5.774
63.33+3.333

1hr
76.67+3.333
66.67+3.333
46.67+3.333
36.67+8.819
53.33 +3.333
83.33+3.333
63.33+3.333
60.00+5.774
46.67+3.333
40.00+ 5.774
83.33+3.333
73.33 +3.333
56.67 +3.333
5.00+ 5.774
40.00+5.774
66.67+3.333

6 hr
100+0.00
100+0.00
100+0.00
100+0.00
100+0.00
100+0.00
100+0.00
100+0.00
100+0.00
100+0.00
100+0.00
100+0.00
100+0.00
100+0.00
100+0.00
100+0.00

50mg/ml
25mg/ml
12.5mg/ml
6.25mg/ml

50.00+10.00
36.67+3.333
36.67+3.333
30.00+0.00

66.67+3.333
43.33+3.333
43.33+3.333
43.33+3.333

100+0.00
100+0.00
100+0.00
100+0.00

Positive control

0.01% ivermectin

53.33+3.333

53.33+3.333

100+0.00

Negative control

2%tween80

0

0

0

Ethyl acetate

Dichloromethane

n-hexane

Water
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0

0
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Table 3. Phytochemical constitutes and Mortality rate within the certain concentration and given time value
Mortality
Fraction

Concentration

30min

1hr

6 hr

100mg/ml

66.67+3.333

76.67+3.333

100+0.00

50mg/ml

60.00+5.774

66.67+3.333

100+0.00

25mg/ml
12.5mg/ml

40.00+0.00
36.67 +3.333

46.67+3.333
36.67+8.819

100+0.00
100+0.00

6.25mg/ml

53.33+3.333

53.33 +3.333

100+0.00

100mg/ml
50mg/ml
25mg/ml
12.5mg/ml

70.00+5.774
63.33+3.333
53.33+3.333
43.33+3.333

83.33+3.333
63.33+3.333
60.00+5.774
46.67+3.333

100+0.00
100+0.00
100+0.00
100+0.00

6.25mg/ml

36.67+3.333

40.00+ 5.774

100+0.00

100mg/ml

67.67+6.667

83.33+3.333

100+0.00

50mg/ml
25mg/ml
12.5mg/ml
6.25mg/ml

60.00+5.774
56.67+5.774
46.67+3.333
30.00+5.774

73.33 +3.333
56.67 +3.333
5.00+ 5.774
40.00+5.774

100+0.00
100+0.00
100+0.00
100+0.00

100mg/ml

63.33+3.333

66.67+3.333

100+0.00

50mg/ml

50.00+10.00

66.67+3.333

100+0.00

25mg/ml
12.5mg/ml

36.67+3.333
36.67+3.333

43.33+3.333
43.33+3.333

100+0.00
100+0.00

6.25mg/ml

30.00+0.00

43.33+3.333

100+0.00

Positive control

0.01% ivermectin

53.33+3.333

53.33+3.333

100+0.00

Negative control

2%tween80

0

0

0

Ethyl acetate

Dichloromethane

n-hexane

Water

Table 4. Phytochemical analysis of the leaves of C. aurea
Type of plant

Saponins

+

Flavonoid

+

Phenol

+

Alkaloids

+

0

0

0

The findings of this research have confirmed that different
fractionates of both methanolic and ethanolic extracts have
almost similar anti-parasitic activity against M. ovinus.
Even though insecticidal effect of the extracts depends on
exposure time and concentration, 100% mortality was
recorded after six hours of exposure. The mortality of the
parasite may be due to the complex mixture of secondary
metabolites like tannin, saponin, alkaloid, phenolic
compounds and flavonoids (Koul et al., 2008). Plants
which have chemical compositions similar to this plant
may have anti parasitic activity. The difference between
different fractionates of both methanol and ethanol extracts
may be due to different chemical composition of the active
ingredients (Megalla et al., 1980). The secondary
metabolites might be toxic to the parasite in combination or
individually (George et al., 2009). Above 70% mortality of
the parasite was recorded at 100% concentration with 30
minutes exposure. Except 6.25mg/ml, all fractionates of

C. aurea
+

0

DISCUSION

Chemical constitute
Tannins

P-value

Thin layer chromatography
During visualization under ultra-violate radiation light
at 254 nm there were different color band movement on the
plat and the invisible bands were stained by iodine and
examined under UV. The different color bands move over
the plat have different color weight.
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methanol and ethanol with all concentrations has almost
similar effect with positive control ivermectin. Extracts of
C. aurea have been used to treat scabies (Jansen, 1981), for
tick control (Regassa, 2000). Additionally, there are reports
regarding the antibacterial and antioxidant activity of C.
aurea (Adedapo et al., 2008), it is also used to treat
bacterial dermatitis (Tadeg et al., 2005). These reports
indicate the broad spectrum activity and the common
traditional and medicinal value of the plant. These
activities against different micro-organisms indicate that
the plant contains different chemicals that can act on
different parts of the microbes. These broad spectrum
activities may be due to the potential effects of secondary
metabolites. Crude extracts having similar secondary
metabolites might have a potential to treat similar diseases.
These might be the potency of the chemicals in the plant
and comparable anti parasitic effect of the different
fractionates have things in common. The phytochemical
composition of the acetone extracts of C.aurea showed
hypotensive eﬀect of intravenous injection to normotensive
rats (Riedel, 2010). This might be the cause that different
concentrations had similar effect that can relax the vessels
of M.ovinus and induce to take more active ingredient
within short period of time after being induced into the
system. N-hexane and acetone extracts have little tick
repellency effect to tick (Zorloni, 2010). These might be
because the crude does not have aromatic effect. Different
chromatographic images indicate that the plant has
different chemicals with different polarities. Chemical
constitutes having high polarity can retain the silica plat
and do not show advanced movement from line. Whereas,
molecules which are non-polar move with the volatile
solvents stored in the tanker. Color bands which are not
visualized by UV light were examined after staining with
iodine.

different retention factor to the silica plat. Based on the
above conclusion the following recommendations are
forwarded
 The different constitutes of the plant after
phytochemical screening and its host toxicity should be
further investigated.
 Plants having alkaloid, falvonoid, tannin,
saponnin and phenolic compounds should be studied
 Solvents with high different in polarity have to be
used during extraction to obtain different active
ingredients.
 Plants having medicinal value should be
conserved and registered
 There should be linkage between traditional
practitioner and researcher’s.

CONCLUSION AND RECOMMENDATION
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This study showed that C. aurea chemical compounds
extracted by methanol and ethanol have different chemicals
in it which have anti-parasitic effect. The insecticidal effect
of C. aurea has comparable affect with the synthetic drug,
ivermectin. Different plants have their own potent chemical
substances to do its function. The result of this study
provides scientific evidence to the traditional uses of C.
aurea, for the management of M. ovinus of sheep. Different
phytochemical screening results obtained from Methanol
and ethanol extracts of C. aurea shows low polarity
difference between solvents; since its metabolites have the
same characterstics. The crude has different chemicals with
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