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Abstract

To synthesized and characterized green iron nanoparticles extracted from plants. Synthesis of iron bio-
nanoparticles was done by using ALoe vera gel water extract as un-reducing agent. Characterization of Iron
nanoparticles was performed using UV, XRD, and FTIR. The diameter of iron nanoparticles was about 52 nm.
The effect of the exposure of Aloe vera seeds to iron nanoparticles on germination of Lepidium sativum has been
studied. Seeds were exposed to green iron nanoparticles. Germination percentage and root shoot length were
calculated. The results showed a reduction in germination percentage on exposure to 1000ppm of green
nanoparticles while maximum germination percentage was on application of iron nanoparticles at 500ppm. Root
and shoot growth was enhanced under iron nanoparticles application while reduction in root and shoot length

was observed on exposure to 1000ppm of nanoparticles and Fe.
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Introduction

Synthesis Green iron nanoparticles, instead of using
chemical reducing agent such as sodium borohydride
which is flammable and corrosive (Khenfouch et al.,
2016). Now a day’s researcher used extracts of plant
part in preparing nano particles (Nyangiwe et al.,

2015).

These tiny products also have a large surface area to
volume ratio, which is their most important feature
responsible for the widespread use of nanomaterials
in mechanics, optics, electronics, biotechnology,
microbiology, environmental remediation, medicine,
numerous engineering fields and material science
(Sone et al., 2017). Different protocols have been
designed for the production of metallic nanoparticles.
Chemical physical, electrical and Biological (Sundus

et al., 2013).

The coating is used to stabilize the particles in
colloidal form, to prevent them from degradation and
to minimize the toxicity. Generally, magnetite and
maghemite are the two important forms of iron oxide,
which are used as the magnetic materials for
biomedical applications (Sundus et al., 2017).

Agglomeration of magnetic nanoparticles is
inevitable, because of their Vander Waals attractive
forces between the tiny particles. Magnetite (Fe30,)
nanoparticles are chemically stable and non
carcinogenic and has high saturation value (92emu/g)

compared to the maghemite bulk material.

The production of iron nanomaterials, such as
metallic iron and oxide of iron via a more convenient
greener route, is a great step forward in the
development of nanomaterials. This review highlights
the significance of biogenic approaches and the role of
biocompatible green materials in technological and
economically feasible process and practices (Sundus

2018).

The main objective of the current study is to
preparation green iron nano particles by using Aloe
characterize it

vera gel and by absorption
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spectrophotometer (UV- VIS), X-ray diffraction

(XRD), and scanning electron microscope (FTIR).

Studying Several indexes during the germination seed
of Lepidium sativum such as root length, shoot
length, fresh weight and germination ratio. To the
best of our knowledge, it is the first reports focused
on the effect of Lepidium sativum seeds germinating
after exposing to Aloe vera iron nano particles

nanoparitcles with different morphologies.

Materials and methods
Plant material processing
The plant Aloe vera sample collected from home
Garden. Fresh and healthy leaves were excised,
washed with distilled water, then cut the leave to

extracted the gel as shown in Figure 1.

Total Phenols

The total phenol compounds were detected by taking
150 pL of peel fruit crude extract (2 mg/ml D.W.)
then reagent of Folin—Ciocalteu was added and mixed
well for five minutes, then 2 ml of 20% sodium

carbonate were added.

The mixture was put in the dark for 60 minutes.
Absorbance was measured at 650 nm. Total phenols
were quantified from calibration curve obtained by
measuring the absorbance of known concentration of
Gallic acid (Fuku et al., 2016).

Detection of Flavonoids

The total flavonoids were measured according to
(Boghossian et al., 2013). Peel extract (0.1g) were
added to 5 ml distilled water, then 5 ml ammonia
solution was added, stirred well then mixed with 1 ml
refers flavonoids

sulfuric acid. Yellow color

component.

Detection of alkaloids

Peel extract 0.5 g was added to 3 ml of hexane mixed
well then 5 ml of 1% HCIl, was added heating the
mixture till boiling, 1-3 drops of picric acid were
added. Yellow- colored precipitate appeared indicated

alkaloids component.
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Detection of terpenoids

Terpenoids content was determined as described by
(Boghossian et al., 2013). extract powder (0.5 g) was
mixed with 10 ml 90% methanol then 2 ml of
chloroform and 3 ml of sulphuric acid were added
and mixed well. Reddish brown color indicates the

presence of terpenoids.

Detection of tannins

Tannins were measured according to (Boghossian et
al.,, 2013) by adding (0.5 g) of peel extract to 10ml
distilled water then 2% of FeCl3. A blue-green color

appeared indicated tannins.

Detection of proteins

Protein content was measured by an assay as
described by (Boghossian et al., 2013). Violet color
appearance suggest the presence of amino acids and

proteins.

Biosynthesis of iron nanoparticles

The procedure as established by (Bolik and Koop
1991). Twenty five grams of plant material was added
to 200 mL of deionizer water and heated at 80°C for 1
h on a magnetic stirrer hotplate for the extraction of

bioactive components.

Solid residues were removed by filtering the resultant
solution three times using Whitman filter paper. To
100 mL of filtered solution (pH:5.7) adjusted to 10,
0.01 g of iron sulfate hepta hydrate was added as a

precursor salt and heated at 85°C for 2 h.

The color of the solution changed from brownish dye
to dark blue color. Reaction mixture was cooled and
centrifuged at 10,000 rpmfori0 min to collect the
IONPs. The

precipitate was washed three times with distilled

precipitate assumed as obtained
water, dried and annealed at 500°C to obtain highly

crystalline IONPs.

Annealing was performed to ensure full crystallization
of the nanoparticles as well as decomposition of any
extra compound from the natural extracts, not

involved in the biosynthesis reaction.
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IONP Characterizations
X-Ray Diffraction (XRD)
In order to obtain the structural information of iron

nanoparticle by using X-Ray Diffraction (XRD):

Experimental Condition: X-ray Tube : Cu(1.54060 A)
Voltage : 40.0 kV Current : 30.0 mA Scan Range :
20.0000 <-> 100.0000 deg Step Size : 0.0200 deg
Count Time : 0.12 sec Slit DS : 1.00 deg SS : 1.00 deg

RS :0.30 mm.

The characteristic broad peak at 20 of 45° indicates
that the zero valent iron is predominantly present in
the sample. The size of the particles was determined

using the Scherrer equation (Buchaman et al., 2000).

CS=KA /BcosB

Where CS is the crystallite size

Constant (K) = 0.94

B is the full width at half maximum (FWHM)

Full width at half maximum in radius () = FWHM x
/180

A = 1.5406 x 10-10, Cos 0 = Bragg angle.

FTIR spectroscopy
The spectra of Fourier transform infrared generated
by the radiation of electromagnetic absorption in the

frequency range 500 to 4000 cm-1.

The absorption and intensity of different active
functional group indicate geometry features of these
groups. FTIR spectra were taken using Shimadzu

model.

Germination assay

Seeds of Lepidium sativum were immersed in a 10%
sodium hypochlorite solution for 10 min to ensure
surface sterility, then, they were soaked in DI-water,
nanoparticle suspensions for about 2 h after being
rinsed three times with DI-water (Burklew et al.,
2012). Seeds were inserted into cork spots each spot

filled with bit moss figure (2).

We used two concentration of IONPs in compare with

iron and control without treatment. Then, seed
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germination percentage was calculated, and seedling

root and shoot length was also measured.

Statistical analysis
Each treatment was conducted with three replicates,
and the results were presented as mean standard

deviation.

The statistical analysis of experimental data utilized
the Differance Least Significant ( L.S.D.) Each of the

Table 1. Active components in Aloe vera.

experimental values was compared to its

corresponding control.

Results

Aloe vera leaf (leaf skin and gel) showed that almost
all of the chemical constituents are present: different
groups of active components such as phenolic
Alkaloids,
Tannins, Proteins, carbohydrates, saponin, and
steroids (Table 1).

compounds, flavonoids, Terpenoids,

Test

Total phenol 4+
Alkaloids o+
Terpenoids T4+
Tannin A+
Protein o+ +
Carbohydrates 4
Steroids

Saponin A+

Table 2. Over all view of nanoparticles impact on germination percentage after five days.

Treatment % germination Shoot length Root length
FeNP 1000PPM 96 5.25 + 0.37b 3.6 £ 0.2b
FeNP2 500PPM 100 7.45 + 0.47a 5.3 + 1.3
Control 95 3.85+ 0.4¢ 2.18 +1.7¢
Fe 80 2.9 + 0.34¢ 0.53 + 0.5bc

Significant differences (p < 0.05) between means were indicated by different letters.

While Figure 1 shows the Aloe vera gel and Figure 2
shows the Bitmoss Spot. In table 2, four different
types of treatment were studied and the impact of
nanoparticles on germination percentage were
studied in detail (after five days) on shoot length and
root length (all the significant differences (p < 0.05)
between means were indicated by different letters,

and results were recorded in Table 2.

The UV-Visible Spectrometer spectrum of the nano
iron particle where recorded in Figure 3. The pattern
of XRD for the synthesized nano particles is depicted
in Figure (4), while Figure (5) represents the
flowchart of the FTIR spectrum of the synthesized
magnetite nanoparticles. In Figure 6 the germinated
lipidium sativum for the four groups (INO 1000PPM,
INO 500PPM, Fe and the control) were clearly shows

the differences between them.

Fig. 1. Aloe vera gel.
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Discussion degradation, stress, and act as signaling molecules.
Table 1 shows flavonoids are secondary metabolites, Phytoalexins, detoxifying agents, reduce toxic effects
ubiquitous in fruitiest of different groups of active and stimulants (Page 1982; Rasha et al, 2018).

components and vegetables, which protect cell from

Fig. 2. Bitmoss spot.

Recent research indicated that active components can changing of extract color from pale brown to black

be nutritionally helpful by triggering the production color indicated Synthesized Iron Oxide nanoparticles

of natural enzymes that fight disease, such as cancers, by the reduction of Fe+*2 to Fe° ions, then precipitate
heart disease, and age-related degenerative diseases was washed with water and ethanol and kept for air
(Madison et al., 2002; Salim and Sundus 2014). The dry as shown in Figure 3.

Fig. 3. UV- Visibel Iron Oxide nanoparticles.
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The absorption of peak at wavelengths of 375nm

indicates the formation of nano iron particles. The

pattern of XRD for synthesized as shown in Figure
.

Fig. 4. XRD pattern of synthesized Iron nanoparticles.

Fig. 5. FTIR spectrum of synthesized magnetite nanoparticles.

The intensity and position counts of the peaks
diffraction of the sample were match with the
standard XRD data for bulk magnetite (JCPDS No.
88-0866). The peaks which appeared at 38, 45,65and
78 can be assigned to the peaks of the Fe304 and
particle size about 53 calculated by Scherrer equation.
Figure (5) showed the spectrum of FTIR analysis, we
found that the strong band absorption at 500 cm-1
assigned to Fe-O bond vibrations referred to the

formation of Fe304 nanoparticles, it was reported

that the wave number 570 and 450 cm-1 referred to
Fe304 (Donnini et al., 2003).

The broad bands at 2000 cm- and 4000cm- are
assigned to O-H bending vibrations of water, on iron
oxide nanoparticles surface was due to the phenolic
compound in Aloe extracts while the absorption at
1300-1950 cm-1 referred to C-C stretching of
of Fe304

aromatic rings in the synthesis

nanoparticles (Donnini et al., 2009).
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INO 1000PPM

INO S00PPM

Fig. 6. Showed the germinated Lepidium sativum.

The absorption of peak at wavelengths of 425nm

indicates the formation of nano iron particles.

Table 2 indicated that all four types of treatments
affected the rate of germination, germination

percentage, shoot length, root length.

NPs stimulated the growth of Lepidium sativum roots
and shoots at almost all concentrations, especially at
the low concentration (500mg/L),and the high
concentration (100omg/L), which accorded with
previous reports (El-Temsah and Joner 2012), it
seems that relative low concentration significantly
promoted the growth of Lepidium shoots and roots in
our experimental condition. These positive responses
could due to the amplified uptake of the water and
nutrient by the treated seeds (Rasha et al., 2018).
The relative tiny diameter of NPs (about 52nm)
,which was susceptive to plant roots (Sundus 2018).
While the treatment with Fe showed the lowest
germination and the length of shoot and root in
compare with the other treatments (Figure 6), may be
due to the iron toxicity while the Aloe vera nano
particles may be remove the toxicity of iron heavy

metal.
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