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Abstract

Our study is conducted to evaluate the effect of Citrus aurantium leaves coper nanoparticles.
Characterization of coper nanoparticles was performed using UV, FTIR. The diameter of coper
nanoparticles was distributed in the range of 2 to 12 nm. Using different concentration s of
Citrus aurantium leaves extract, coper sulfate and nanoparticles (100, 200, 300ppm). The
result of our study showed that the higher concentration 300ppm of nanoparticles gave a higher
mortality percentage on 4" larvae 100% followed with 3" 89.3% and the pupa gave 83.3%
respectively, thus introduced to use Citrus aurantium leaves coper nano particles as a Culex

pipiens, management agent.
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INTRODUCTION

Manage mosquito by eco-friendly strategies.
The green nanoparticle is advantageous over
chemical and physical methods, since it is
cheap, single-step, and does not require high
pressure, energy, temperature, instead of
using highly toxic chemicals botanical produ-
cts used as sources of reducing and capping
metabolites (Li and Jiang 2009). Novel eco-
friendly strategies to manage mosquito vect-
ors are urgently needed (Shobha, et al.,
2014). The plant-mediated fabrication of
nanoparticles is advantageous over chemical
and physical methods, since it is cheap, sin-
gle step, and does not require high pressure,
energy, temperature, or the use of highly
toxic chemicals (Muhammad et al, 2013). In
the latest years, a growing number of plant-
borne compounds have been proposed for
efficient and rapid extracellular synthesis of
metal nanoparticles effective against mosquit-
oes at very low doses (Han, et al., 2005).
Citrus aurantium has received little attention,
like many other members of this genus, most
of studies on the insecticidal properties of
Citrus species were focused on peel and
seed extracts and not focused on other part
just like leaves, shoots (Ponce et al., 2005).
Culex pipiens it is House Mosquito. The
House mosquito is now targeting humans and
mammals on a regular basis. The mosquito
bites an infected bird and then goes to
another blood meal host, whether a human or
another bird, and bites that new victim, inject-

ting it with the virus from the original bird.
Life cycle, Egg, Larva, Pupa, Adult (Huang, et
al., 2008). The aim of our study was to pre-
paring green nanoparticle by using Citrus
aurantium leaves water extract as insecticide
by evaluation its effect on 3", 4" |arvae and
pupa of Culex pipiens.

MATERIAL AND METHODS

Water extract :Five grams of the Citrus aur-
antium leave powder were add to 200 ml of
distiled water; stirred well on hot plate till
boiling for fifteen minutes, the solution was
filtered and kept for 48 hours at a tempera-
ture of 4°C the methods was described
previously by Rafig et al., (2013).

Total Phenols: The total phenolic compou-
nds were detected according (Abdulalsalam
et al.,, 2017). Taking 200uL of plant leaves
crude extract 3mg/ml D.W. was added Folin
Ciocalteu reagent and mixed well then 2 ml of
20% sodium carbonate were added, incubate
the mixture in dark for 60 minutes. Absorbent
was measured at 650 nm.

Detection of Flavonoids: Measured flavan-
oid content according to Wadood et al.,
(2013). 0.1g of leaves extract were added to
5ml distilled water, then 5ml ammonia solute-
ion was added, mixed well with 1.0 ml sulfuric
acid. Appearing yellow color refers to flavon-
oids component.

Detection of Alkaloids: 0.5 g of leaves
extract was added to 3 ml of hexane mixed
well then 5 ml of 1% HCI, was added heating
the mixture till boiling, 1-3 drops of picric acid
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were added. Yellow colored precipitate appe-
ared indicated to alkaloids component.
Detection of Terpenoids: Terpenoids conte-
nt was determined as described by Lundberg
(2002). Leaves extract powder 0.5g was
mixed with 10ml 90% methanol, then 2ml of
chloroform and 3 ml of sulphuric acid were
added and mixed well. Presence of terpen-
oids compound, reddish brown color appea-
red.

Detection of Tannins :Tannins was measu-
red according to Prema, (2011) by adding
0.5g of leaves extract added to 10ml distilled
water then added 2% of FeCls. A blue-green
color was appeared indicated to tannins
(Prema, 2011).

Green Copric-Oxide Nanoparticles: Synth-
esis of green nanoparticles was done by
method as reported by Dhas, (1998) 0.03M
cupric sulfate was added to 500 ml of Citrus
aurantium leaves water extract. The solution
heated at 80°C for ten minute, the color of the
mixture changed to black, and thenfurther
mixing for 1 hr at room temperature kept at
4oC.

UV-VIS Spectra Analysis: UV- VIS spectrum
between 300-500nm, used for detection nano
-particle hydrosol by using shemadzu equip-
ment.

FTIR spectroscopy: The absorption and
intensity of different active functional group
indicate geometry features of functional
groups, by using spectra of Fourier transform
infrared generated by the radiation of electro-
magnetic absorption in the frequency range
500 to 4000cm using Shimadzu model.

Bio assay: Collect insect eggs from stagnant
water at the workplace. The eggs were grown
in plastic containers with dimensions of 4
liters of water and incubated at a temperature
of 27 £ 2 m, 10 + 5% relative humidity and 12
hours illumination. The larvae were fed with
a mixture consisting of a mixture of 1. 5
yeast, fish food and macaroni with at 120+1°
C and 15 minutes (after 15 minutes), and in
the pots 400 ml of water were placed at a rate
of 50 virgins per vessel, made of organic
glass 40 x 90 x 40 and door 10 x 10 cm in
the same laboratory conditions above. Adult
males were fed a cotton saturated with a 10%
glycerin solution in Petri dishes and fed the
female pigeon blood. After 2-3 days the eggs
were collected by the females and were
transferred to the above mentioned larval
breeding ground. In our study we have taken
the 3th4th larvae phase and pupa.
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Preparation of pesticides: The material
under study Citrus aurantium leave water ext-
ract, cupric sulfate salt and cupric nano parti-
cles) were used in concentrations 100, 200
and 300ppm, in addition to the control solut-
ion treatment. The test was carried out in 250
mL plastic containers usingper concentration.
We read the results after 24 hours of imple-
mentation.

Statistical analysis: The percentages of
mortality corrected according to the Abbott
equation. Formulaand subjected to statistical
analysis by the method of least significant
difference, below a potential level p<0.01.

RESULT AND DISCUSSION

Citrus aurantium leaves water extract consist
of different groups of active components such
as saponin, terpenoid, poly phenols, flavan-
oids, carbohydratesand tannins (Tablel).
Flavonoids are secondary metabolites acts as
signaling molecules Bala (2010).

Table 1: Showed qualitative analysis of Active
components in Citrus aurantium

Test Results
Total phenol +++
Saponin ++++
Terpenoids +++ +
Carbohydrates +++
Tannin +++
Alkaloids +++

Absorption spectroscopy in the UV-Visible
spectral region, to detect the absorbances of
nanoparticle peak at the range 300- 420 nm.
The UV Visible spectrum of copric nano-
particles as shown in Figure 1. The absorpt-
ion peaks at wavelengths of absorption peaks
at 300-420 nm indicate the formation of
cupric nanopatrticles. The absorption of coper
nanoparticles is responsible for this peak.
The size distribution of nanoparticle measu-
ring by using (DLS) Dynamic light scattering
was shown in Figure 2. It showed that coper
nanoparticle distributed in the range of 2-12
nm.
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Figure 1: UV Visible spectrum of copric
nanoparticles
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Figure 2: Size distribution by using DLS

Citrus aurantium leaves functional groups
determined by FTIR analysis and the band
intensities in different regions of the spectrum
for coper nano particle. The broad and inte-
nse absorption peak at around 3,394cm 21
corresponds to the O—H stretching vibrations
of phenols and carboxylic acids. The peak
2,355cm 21 located at around was attributed
to the N-H stretching or the C=0 stretching
vibrations (Lahib et al., 2017).The shift from
3,394-3,388cm™ may indicate the involvem-
ent of O—H functional group in the synthesis
of nanoparticles. The peaks in the range 650-
1000 cm of copper nanopatrticles are shifted
slightly to higher wave numbers, the soluble
elements present in Citrus aurantiumextract
could have acted as capping agents preven-
ting the aggregation of nanoparticles in solu-
tion, and thus playing a relevant in their extra-
cellular synthesis and shaping (Figure 3).
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Figure 3: FTIR sec rum of synthesized copper
nanoparticles

Figure 4 showed the effect of different conc-
entration of the water extract in destruction
Culex pipeins. The percentage of mortality for
the 3" larvae was 6.6, 9.9 and 11.3. We
found that the treatment with cupric sulfate as
shown in Figure 5 (43.2, 53.2, 36.6%). Figure
6 presented the, respectively (Sarmad et al.,
2017), in compare with control effect of nano-
particle on the 3™ larvae mortality 65.3, 77.6,
89.3%, respectively.

12
ml [ 10

8

6

4

2

0

7 6 5 4 3 2 1

Figure 4: The effect of different concentration of the
water extract in destruction third larvae phase of
Culex pipeins. R.L.S.D. for the effect of
concentration (p< 0.01) 3.1
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Figure 5: The effect of different concentration of the
coper sulfate in destruction third larvae phase of
Culex pipeins. Culex pipeins. R.L.S.D. for the effect
of concentration (p< 0.01) 3.1
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Figure 6: The effect of different concentration of the
nanoparticle in destruction third larvae phase of
Culex pipeins. R.L.S.D. for the effect of concen-
tration (p< 0.01) 3.1

Figure 7, 8, 9 Showed the result of the effect
of water extract, copric sulfate and nano
particle on 4" larvae 16.6,19.9 and 26.6,
49.9, 56.6 and 69.8 and 100, 100 and 100,
respectively.
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Figure 7: The effect of different concentration of
the in water extract destruction fourth larvae
Culexpipeins. R.L.S.D. for the effect of
concentration ( p<0.01) 3.1

Figure 8: Effect of different concentration of the
coper sulfate in destruction fourth larvae phase
of Culex pipeins.R.L.S.D. for the effect of
concentration (p< 0.01) 3.1
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Figure 9: Effect of different concentration of the
nano particles in destruction 4t larvae phase of
Culex pipeins.R.L.S.D. for the effect of concen-
tration (p< 0.01) 3.1

Figures 10, 11 and 12, presented the effect of
material under study on Culex pipeins pupae
phase 3.3, 3.3, 6.6, 6.6, 16.6, 20.3 and 69.9,
76, 83.3, respectively (Sabar, 2017).
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Figure 10: Effect of different concentration of the
in water extract destruction Pupae phase Culex
pipeins. R.L.S.D. for the effect of concentration (
p<0.01) 3.1
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Figure 11: Effect of different concentration of the
coper sulfate in destruction Pupae phase of
Culex pipeins. R.L.S.D. for the effect of
concentration ( p<0.01) 3.1
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Figure 12: Effect of different concentration of the
nanoparticles in destruction Pupae phase of
Culex pipeins. R.L.S.D. for the effect of
concentration (p<0.01) 3.1

Our study had shown that the nano particles
presented the highest mortality effect on 4™
larvae phase it gave 100% mortality in all
concentrations, followed by 3 larvae
300ppm concentration gave the highest
potential in compare with the other

concentrations 89.3%, while pupae 83.3%
(figure 13).

Figure 13: Effect of different concentration of the
nanoparticles in destruction 3.4 |arvae and
Pupae phase of Culex pipeins. R.L.S.D. for the
effect of concentration (p <0.01) 3.1

The responses and mortality of Culex larvae
and pupa observed in the present investiga-
tion could be attributed to phytochemicals
present in the leaf extracts of Citrus aurant-
ium (Gusmao et al., 2002). The other studies
observed that phytochemicals have a major
role in mosquito mannegment (Mancebo, et
al., 2001). Saponin from the bark of Quillaja
saponaria was a natural larvicidal against
Culex pipens.

Conclusion

In the present study the leaf extract of Citrus
aurantiumcopric nanoparticles was found to
have larvicidal activity again, thus introduced
to use Citrus aurantium leaves as a mosquito

Study the effect of citrus.......

manegment agent. Also, theresults of this inv-
estigation indicate that the Citrus aurantium
nano-particle was eco-friendly pesticide.
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