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Studying the ability of olive leaves nanoparticles to reduce
free radicals resulting from the effect of gamma rays on water
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This study aims to explore the potential of olive leaves nanoparticles (OLNPS) in scavenging free radicals, particularly 2,2-diphenyl-1-
picryl-hydrazyl-hydrate (DPPH), and their capability to mitigate the effects of ionizing radiation. The in vitro assessment of antioxidant
activity revealed promising results for OLNPs, exhibiting effective DPPH scavenging within a concentration range of 0.00002 to 0.0001 g/I.
Additionally, the natural nanoparticles demonstrated significant antioxidant capacity, suggesting their potential as radical scavengers agains
free radical-induced damages. Characterization of OLNPs was conducted using UV-Visible absorption spectroscopy, revealing surface
Plasmon resonance absorption peaks around 287 nm. Furthermore, atomic force microscopy was employed to determine the morpholog
and size of the OLNPs, indicating an average diameter of 65 nm.
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1. Introduction can harm complex biological components like lipids, pro-
teins, or DNA [9].

Radiation is the emission of energy or a transition over space Nanoparticles (NPs) are extremely small materials having
or a material medium in the form of electromagnetic waves ok, ranges from 0.1 t0100 nm, the top-down and bottom-up
particles (such as beta and alpha particles). It can be creatgge the strategies by which nanomaterials are prepared [10].
artificially or through the radioactive decay of an unstablenps can be classified into various classes based on their size,
atom [1]. There are two types of radiation: ionizing and non-ponerties, and shapes. NPs possess unique chemical and
ionizing radiations. _ lonizing radiation is a form of energy physical properties because of their nanoscale size and high
that can be transmitted as electromagnetic waves, photoRg,iface area, these nanomaterials such as gold and silver were
(mostly gamma and x-rays), or charged particles (alpha, betgsed to scavenge the free radicals, but these materials are not
r)eutrons etc) [2]. Radiation occurs from a variety of sourcesgreen and have some toxicity when used in vivo [11]. Due to
like gamma rays from space, the atmosphere, and maﬂ-ma&}eir large surface area and tiny nanoscale dimensions, they
causes like nuclear fuel and surgical practices. Si_nce radigqye unprecedented electrical, optical, physical, chemical,
tion has such a complex effect on the human body, it has beegg magnetic capabilities. This science integrates informa-
used in a variety of fields, including medical imaging andjon from various fields, including biology, physics, chemical
cancer treatment (§uch as rad.iationtherapy) [3]. Gammara)@qgineering, pharmacology, material science, and medicine
are electromagnetic rays of high energy, no mass, and travg} 5] The nano-materials have interesting properties depend-
very quickly and over long distances. Therefore, gamma rayg g pasically upon one of the two features: surface area and
have a high ability to penetrate materials more than ‘?the&uantum confinement effect [13]. There are four types of
rays [4]. Human are exposed to nuclear radiation by differyanomaterials such as: zero- dimension (0D), one-dimension
ent ways [5]. The human organism is affected by radiation; by, two- dimensions (2D), and three-dimensions (3D) [14].
in highly complex ways. Different grades of biological im- gyery area of medicine is becoming more and more interested
pacts, from grades to death of living tissues, include a numbep, nanoparticles due to their capacity to deliver pharmaceuti-
of pathological change in human cells [6]. cals in the ideal dosage range. This frequently increases the
lonizing radiation causes oxidative stress (OS), an imtherapeutic effectiveness of the drugs, lowers adverse effects,
balance of free radicals, and antioxidant systems, leading tand improves patient compliance [15]. Free radical are un-
chronic diseases like cancer, Alzheimer and Parkinson [7]stable atoms that can damage cells, causing illness and aging
The human body produces reactive oxygen species (RO$16]. The number of free radical is reduced in the presence of
and free radicals like hydroxyl radical and hydrogen per-an antioxidant molecule while it is stable at chamber temper-
oxide during routine metabolic processes, and exposure tature, producing a colorless ethanol solution. Antioxidants
exogenous stressors like ionizing radiation and air pollutiormay be quickly and easily assessed using spectrophotometry
can negatively impact cells regular physiological activity [8]. with the DPPH test, which makes it suitable for evaluating
Small amounts of ROS are emitted during metabolic pro-many goods at once [17,18]. The DPPH technique is a rapid,
cesses. These highly reactive, oxygen-containing moleculesimple, accurate, and reasonably priced method for evaluat-
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ing the antioxidant activity of foods and beverages as well ashe %inhibition of free radical. DPPH test was used to assess
the ability of different compounds to act as hydrogen donorslive leaves nanoparticles ability to scavenge free radicals.
or free radical scavengers [19]. Figure 1 illustrates the purple color and 517 nm absorption

Olive Leaf Extract (OLE) is a natural wellness aid that of a freshly prepared DPPH solution. Percentage inhibition
possesses various beneficial properties. It is known for itef (DPPH) was calculated according to the following equa-
anti-inflammatory effects, which help reduce the risk of in-tion [1]:
flammation in the body [20]. Additionally, OLE acts as an an-
tioxidant, protecting cells from damage caused by oxidation. Inhib.(I%) = [(Aret — As)/Aref] x 100%, (1)
Its anticancer properties contribute to lowering the risk of
cancer development. Furthermore, OLE aids in the eliminaWhere A is the value absorbance of exposed to radiation
tion of free radicals, further enhancing its health-promotingdeionized-water samples with DPPH as a contrbl.repre-
effects. Notably, olive leaves contain significantly higher lev-Sents the absorbance of samples with various Honey nanopar-
els of antioxidants compared to other parts of the olive treelicle concentrations/% is the % Inhibition.
with the content of compounds like oleuropein ranging from
1% to.14%, as opposed to the lower percentages found ig. Results and discussion
olive oil [21].

The present study aims for the first time to utilize 3.1. The characterization of olive leaves nanoparticles
nanoparticles derived from olive leaves for the scavenging of using Uv-visible spectrum
free radicals in water samples, with a specific focus on mit-
igating radiation-induced risks. By targeting these free radi-The absorption spectrum of prepared olive leaves was mea-
cals, which are known to pose risks to water and contributesured by Uv-visible method in the wavelength range of
to harmful effects within the human body, the research aim$250 — 800) nm. Figure 1 displays the absorption spectrum
to reduce the associated dangers of radiation exposure.

3

2. Experimental work -

2.1. Olive leaves extract prepared

N

Plant extraction is one of the easiest ways to make nanopar
ticle solutions from olive leaves. This is out of all the known
chemical, biological, and physical preparation methods for :
nanoparticles [22]. The roots of olive leaves were washed in <

cold water, dried and ground into a fine powder, 2 grams from

olive oil leaves on 100 ml of deionized water and placed ona o5

Stealer device for 40 minutes at<|D), after that the color of

the water begins to change from white to golden (the color of 0

olive leaves extract), then the material is filtered by filter pa- 380 480 580 680 780
per, adding a solution of extract with different concentrations wasElengh o)

gradually to the deionized irradiated water. The investiga|, g re 1.
tion of the scavenging of free radicals produced when water

15

bsorbance

DPPH absorbance around 517 nm.

is subjected to various levels of ionizing radiation employed 0t -
deionized water as a sample. 0.35 -
2.2. Free radical achievements =
8 025 -
Irradiation was carried out using’d’Cs (a gamma source s -
with a 6 mCi activity that generates gamma rays with a §

662 keV energy) at a dose rate of 0.2 rad/hr for deionized < 0.15 -
water samples in an in vitro free radical scavenging (decon- ;4
tamination radiation) study. In this experiment, the radioac-

tive isotope'3’Cs was submerged directly under deionized %%

water samples for the purpose irradiation. 0 ; : ‘ ‘ ‘
Olive leaves nanoparticles were added with various con- 250 350 450 550 650 750

centration (0.00002, 0.00004, 0.00006, 0.00008, 0.0001) g/l Wavelength

to the deionized water (DIW) samples after irradiation, thenFicure 2. The absorbance of olive leaves nanoparticles only at
mixed with fixed ratio of ethanoic DPPH solution to evaluate 278 nm.
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FIGURE 3. AFM images (2D and 3D) for olive leaves nanopatrticles.

of DPPH, indicating peak absorption (2.246) at wavelength@&bsorbance at 524 nm. Figure 4 shows DPPH absorbance
of 224.6 nm and Fig. 2 shows the peak of absorption wast 524 nm for all deionized water samples with various con-

around 278 nm for all olive leaves samples. centrations of olive leaves nanoparticles. When Antioxidants
(olive leaves nanoparticles) react with DPPH, which is a sta-
3.2. Atomic force microscopy (AFM) micrographs ble free radical becomes paired off in the presence of a hy-

drogen donor or electron (free radical scavenging or natural

In order to observe the surface roughness and topography ahtioxidant) and is reduced to the DPPH and as consequence
deposited thin films, Atomic Force Microscopy (AFM) mi- the absorbance’s decreased from the DPPH.

crographs were obtained using digital instruments, The mor- The color change from purple to yellow results the ab-
phology and the size of the prepared olive leaves nanopartsorbance decreased when the free radical is scavenged by an
cles was determined by atomic force microscopy. Averagentioxidant, through donation of electron to form stable
diameter of olive leaves nanoparticles was 65 nm. The AFM
images together of the particles size distribution are shown
in Fig. 3. It is observed that the particles are nanosized and
approximately spherical in shape. 07

= |rradiated

e 0.00002¢/1
= 0.00004¢/!

0.00006g/I

3.3. The efficiency removing free radicals using olive 05

leaves nanoparticles

s (0.00008g/|
04 -

Absorbance

——0.0001g/|

. . . . . 0.3 -
In this experiment, olive leaves nanoparticles (free radical

scavenging or natural antioxidant) with various concentra-
tions were added to the deionized water samples after ex- 01

0.2 -

posed to gamma radiation were mixed with in varying con- 0 ; ; ‘
centration for the remove contamination of radiation (remove 290 390 490 290 690 790 890
free radical). The free radical scavenging activity or natu- wavelength (nm)

ral antioxidant properties of olive leaves nanoparticles werericure 4. DPPH absorption for all water samples at 524 nm with
estimated by reducing DPPH which leads to a reduction intdifferent concentrations of olive leaves nanoparticles.

TaBLE |. The value DPPH absorption, wavelength and % inhibition for various olive leaves nanoparticles concentrations added after deion-
ized water is exposed to gamma rays.

Water Samples DPPH absorption Inhibition% Wavelength (hm)

Irradiated 0.543
OLNPs concentration gl

00.2x107* 0.417 23% 524
0.4x107* 0.271 50% 524
0.6 x 107* 0.217 60% 524
0.8 x107* 0.090 83% 524
1x107* 0.088 84% 524

Rev. Mex. Fis70041101



4 0. S. ASHOUR AND A. H. AL-MASHHADANI

90% -
80% -
70%
60% -
50% -

40% -

Inhibition%

30%
20%
10%

0%

T T T T T 1
0 0.00002 0.00004 0.00006 0.00008 0.0001 0.00012

Nanoparticles concentration g/|

FIGURE 7. Inhibition % for all samples with olive leaves nanopar-
ticles added after irradiation as a function of concentration.

FIGURE 5. Tubes containing DPPH and deionized water exposed

to radiation with a different concentration of olive leaves nanopar- Table | summarizes the values of DPPH absorption and
ticles. free radical scavenging (inhibition %) for various concentra-
tions olive leaves nanoparticles added after deionized water
samples irradiation.

When olive leaves nanoparticles were added with vari-
ous concentrations to the deionized water samples after the
irradiation, the intensity of the DPPH absorbance decreases
with the increasing of OLNPs concentration in finite range
(0.00002-0.0001 g/l) as shown in Fig. 6. While free radical
inhibition were increased with increasing OLNPs concentra-
tion in the same finite range as shown in Fig. 7. The absorp-
tion and inhibition behaviors were attributed to the interac-

; ot oot ootre oomors aowroomons _tion of olive Iea\_/es _nanoparticles with free radicals, resulting
e — in their conversion into neutral molecules.
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FIGURE 6. DPPH Absorption for All Samples with olive leaves

nanoparticles added after Irradiation as a Function of Concentra-
tion. 4. Conclusions

DPPH molecule. The resu|ting depo|arizati0n is stoichiomet.ThiS research is the first of its kind used to evaluate olive
ric with respect to the number of electrons captureas [23]leaves nanoparticles as scavengers for free radicals formed
Figure 5 shows tubes containing DPPH and deionized waln water samples irradiated with gamma rays by using the
ter exposed to radiation with a different concentration ofDPPH assay. The current results indicate that olive leaves
olive leaves nanoparticles. The first purple tube containganoparticles have a high ability to act as natural antiox-
DPPH and deionized water only, while the other tubes conidants, as they work to remove free radicals produced af-
tain DPPH and deionized water exposed to gamma rays witie! deionized water samples exposed to the gamma source
concentrations of olive leaves nanoparticles. (**’Cs). The percentage of free radical removal reached 84%.
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