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Abstract:  
This study reports a novel green and straightforward method for synthesizing 

silver/silver oxide nanoparticles (Ag /Ag2O NPs) using a mixture of immature fruits 

and leaves extract of Iraqi christ’s thorn (IF-LCT). Synthesis of Ag /Ag2O NPs was 

verified by visual observation in which the AgNO3 solution turned to a brown-colored 

solution. The Ag/Ag2O NPs caused surface plasmon resonance (SPR) at 440 nm. 

Subsequent characterization was done by X-ray diffraction (XRD), ultraviolet-visible 

(UV-Vis), Fourier transform infrared (FTIR), field emission scanning electron 

microscope (FE-SEM) and energy dispersion X-ray spectroscopy (EDXS). The 

average crystallite size of the Ag/Ag2O NPs as assessed by XRD was determined to 

be 15.89 nm. All the other parameters approved synthesizes Ag/Ag2O NPs with a 

high surface area to volume ratio, high atomic packing factor (APF) and notably high 

specific surface area. FE-SEM analysis shown the silver NPs appeared as 

agglomerated spherical and quasi-spherical structure with average particles size equal 

to 21.65 nm. EDXS evidenced that nanoparticles contain silver and oxygen. The 

finest conditions for phytosynthesis of Ag NPs using aqueous extract to silver nitrate 

(1:10) ratio at 25 °C. The direct band gap was 2.96 eV. FTIR exhibited the particular 

stretch of bands of the synthesized Ag/Ag2O NPs. The aforementioned outcomes 

demonstrated that the Ag/Ag2O NPs were effectively prepared using IF-LCT extract. 

Key words: specific surface area, atomic packing factor, Scherrer equation, Ag NPs, 

face centered cubic. 
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    Ziziphus spina-Christi is a non-deciduous tree from the Rhamnaceae 

family growing in a tropical and subtropical Zone in Africa, southern and 

western Asia including Iraq  (Norouzi et al., 2017) (Ziziphus et al., 2026). 

Ziziphus is a global genus comprising 58 recognized species (El Maaiden 

et al., 2020). The genus Ziziphus is one of the most important perennial 

thorny species that is fast-growing, drought-tolerant, and evergreen. 

Ziziphus spina-Christi is also called Nabag, Sidr and Christ's thorn (CT) 

(Ziziphus et al., 2026). CT trees have high ability to withstand drought 

conditions and their wide adaptation to different types of soil (Al-Zaydi 

& Al-Jibouri, 2025). Additionally, CT offers economic advantages in the 

food and pharmaceutical sectors. CT has long been utilized in traditional 

medicine and therapeutic applications, in addition to its disinfecting 

qualities. CT trees also exhibit soothing effect, anti-inflammatory, 

anticancer, antimicrobial, and antioxidant (Mohammed & Al-Brahim, 

2014) due to presence of various bioactive substances, including 

flavonoids, tannins, carbohydrates, alkaloids, vitamins, saponins and 

christinin (Saied et al., 2008) (Asgarpanah, 2012). The phytochemicals 

are available, ecofriendly, and ordinarily non-toxic. As a result, green 

synthesis has emerged as one of the most advantageous approaches as it 

avoids toxic and harmful reducing agents (Gevorgyan et al., 2022). Plant-

based phytochemicals are involved in mechanism of reduction and 

capping process to prepare silver nanoparticles. Noble silver and its oxide 

particularly, Ag2O play a crucial role in nanomaterial science owing to its 

exceptional physical and chemical properties and thus its application 

(Jemal et al., 2017). Numerous studies have utilized various parts of the 

CT plant such as root, leaves, fruits, seeds and bark as reducing, capping 

and stabling agents to prepared Ag NPs (Al-Bahrani et al., 2018; El-

Ansary et al., 2018; Faraj et al., 2023; Mostafa et al., 2020; Yagoub et al., 

2021). To the best of our knowledge, no previous studies have reported 

the use of a blend extract of immature fruits and leaves of Iraqi Christi 

Thorn (IF-LCT). Therefore, the present study provides an 

environmentally friendly, economical and efficient method for synthesis 
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Ag NPs utilizing a non-toxic, low-cost blended extract of IF-LCT. The 

structural, and optical properties of the synthesized silver nanoparticles 

were characterized using XRD, FTIR, UV-Vis, TGA, EDXS and FESEM 

analyses. 

Materials and method 

Preparation of immature Christ's Thorn fruits and leaves extract 

and phytosynthesis of silver nanoparticles 

 Immature fruits and leaves of Christ's Thorn (IF-LCT) were collected 

from a private garden in Baghdad in November [Figure 1a and b]. Prior to 

air drying, the plant materials were thoroughly washed with distilled 

water. After drying, the seedless fruits and leaves were ground into a fine 

powder using an electric grinder. The resulting powder was stored in 

sealed and labeled glass container. Then, approximately 5 g of each 

immature fruit and leaf powder were mixed with 100 mL of distilled 

water and continuously stirred at 40 °C for 20 minutes. A centrifuge was 

used to separate the mixture. Prior to use, the viscous supernatant of IF-

LCT was collected and stored at 4 °C. For the synthesis of silver 

nanoparticles (Ag NPs), 1ml of IF-LCT extract was added to 10 mL of 

silver nitrate solution at different concentrations of 0.1, 0.01, 1 ×10
-3

, and 

5 ×10
-3

 M. The color change of the solution indicated the formation of Ag 

NPs [Figure 1c]. Finally, Ag NPs were collected by centrifugation and 

washed with distilled water to eliminate excess silver ions [Figure 1d].       

 
Figure 18 Images of Christ's Thorn (a) leaves (b) seedless fruits (c) 

AgNO3 solution, Ag NPs solution and IF-LCT extract (d) Ag NPs. 

 

Characterization of Ag NPs 

(a) (b) (c) (d) 
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The powder of the resultant Ag NPs was analyzed using X-Ray 

Diffractometer (XRD/6000 from SHIMADZU-Japan). To detect the 

effective functional groups, the spectrophotometer of Fourier transforms 

infrared (FTIR) type (Shimadzu, 8400 s, Japan) was used. The optical 

properties of Ag NPs solution were studied using spectrophotometer, 

double beam, (v-650, Japan). The morphology and elemental composition 

were investigated by field emission scanning electron microscopy 

(FESEM) and energy dispersive X-Ray spectroscopy (EDXS) from 

(MIRA3 TESCAN, FRENCH). 

Result and Discussion  

Crystal structure analysis of Ag NPs 

XRD analysis was used to verify the synthesis, crystalline nature, and 

size of Phyto-Ag NPs. As seen in Figure 2, the XRD pattern of the Ag 

NPs produced by IF-LCT was recorded at 2θ angles between 20 and 80 

degrees. The XRD spectrum of the Ag NPs shows the main Bragg 

diffraction peaks with its miller index around 38.07 (111), 44.24 (200), 

64.43 (220), and 77.35 (311) respectively, reflection planes of the face-

centered cubic (FCC) structure of silver. These diffraction peaks showed 

strong agreement with the Joint Committee on Powder Diffraction 

Standards (JCPDS) card no. 04-0783(Wei et al., 2020). Additional peaks 

attributed to cubic Ag2O were also detected at 32.20 (relative intensity 

100%), 38.07 (overlaps with Ag), 54.80, and 67.35 (Pham et al., 2015). 

The existence of organic molecules in IF-LCT may be indicated by the 

additional peaks detected at 27.76, 46.20 and 57.43 (marked with asterisk 

symbol) (Tanwar & Joseph, 2025). The capping and reducing 

phytochemicals in the IF-LCT stabilize the produced nanoparticles, 

giving the Ag NPs their crystalline character (sharp peaks of Bragg 

angles) (Rautela et al., 2019) (Kumar et al., 2012).  
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Figure 28 XRD diffractogram of Ag/Ag2O NPs. 
The Scherrer equation was employed to determine the crystal size (D) of 

Ag NPs, D = (K λ) / (β cos θ) (Merza, 2025). The Cu Kα X-ray 

wavelength is represented by λ which equal to 0.1540 nm, the full width 

at half maximum (FWHM) intensity of the X-ray peak by β (rad), the K 

shape factor constant (0.94), and the reference peak width is indicated by 

the angle θ. The average crystal size of AgNPs was determined to be 

16.57 nm (Roopan et al., 2013)(Fayyadh & Jaduaa Alzubaidy, 2021). The 

distance between the atomic planes (d) is calculated from Bragg's 

equation            where the first order reflection is denoted by n. 

The d values and XRD data were summarized in Table 1.  

 Table 18The d values and XRD data of Ag NPs 

2θ 
FWHM 

(rad) 

Crystal 

size 

D (nm) 

d 

spacing 

(Cal.) 

d 

spacing 

(Ins.) 

d 

JCPDS 

(04-0783) 

(a) 
SSA 

(m
2
/g) 

38.0720 0.0094 16.2776 0.2364 0.2361 0.2362 0.4089 35.1385 

44.2428 0.0125 12.5160 0.2047 0.2045 0.2036 0.4090 45.6993 

64.4300 0.0100 17.0514 0.1450 0.1444 0.1432 0.4084 33.5439 

77.3592 0.0104 17.7408 0.1233 0.1232 0.1200 0.4086 32.2404 

Average 15.89     0.4086  

Cal: calculation      Ins: instrument     a: Lattice parameter    
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The crystal axes of the unit cell, lattice parameter (a) of face -centered 

cubic (FCC) crystal structure of Ag NPs was calculated using the 

following formula  
 

  
 

        

  
 where h, k, l is the Miller indices. The 

values of (a) tabulated in Table 1. The average (a) values of Ag and Ag2O 

calculated to be 0.4086 and 0.4717 respectively which are well matched 

with lattice parameter of Ag NPs (JCPDS 04-0783) and Ag2O (JCPDS 

41-1104 ) (Dharavath et al., 2025)(Pham et al., 2015). This finding 

further verified that the synthesized silver nanoparticles existed in two 

phases: Ag and Ag2 O.  

The atomic radius (r) of the prepared Ag NPs was calculated using the 

formula   
 √ 

 
 , yielding a value of 0.1444 nm (Ali et al., 2023). The 

atomic packing factor (APF) was determined to be 0.74,  by substituting 

the volume of unit cell of FCC        (
  

√ 
)
 
             and 

volume of  unit cell      
    

 
 together with the number of atoms   = 4 

in the following equation     
       

   
, indicating that the atoms of Ag 

are closely packed in a unit cell (maximum density) which improved the 

structural stability and mechanical strength of the Ag NPs prepared from 

IF-LCT. Additionally, the surface area-to-volume ratio was also 

computed for IF-LCT-Ag NPs. The Ag NPs surface area,          

and particles volume     
 

 
     resulted in a ratio of 3×10

9
. This figure 

is significantly boosting the efficiency and reactivity of Ag NPs 

particularly, in antimicrobial application and catalytic reaction (Fahim et 

al., 2024). Furthermore, the specific surface area (SSA) of the Ag NPs 

was evaluated using the relation (
       

    
 ) where D and ρ are the size of 

AgNPs (nm) and the density of silver (10.94 ×10
6
 g. m

-3
). The SSA 

values (m
2
/g) [ Table 1 ] increased as the particles size decreased. The 

value of SSA was found to be larger than SSA calculated for Pathor 

Kuchi leaf extract/AgNPs (Theivasanthi & Alagar, 2012). 
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FT-IR Spectral analysis 

FTIR analysis was carried out to recognize the potential functional groups 

of the phyto-AgNPs. Ziziphus Spina-Christi is mainly composed of 

alkaloids, flavonoids and saponins (Dahiru et al., 2025). Hence, the 

characteristic bands of these phytochemicals were detected by FTIR 

spectrum Figure 3. 

FTIR spectrum of IF-LCT-Ag/Ag2O showed a broad band in the range 

larger than 3500 cm
-1

 may be attributed to the stretching vibration of N-H 

groups, phenolic and alcohols compounds. The absorption peak which 

resembled the C-H symmetrical/ a symmetrical stretching frequency of 

CH3, CH2 and CH3-O groups emerged at 2914 cm
-1

 and 2842 cm
-1

, these 

groups play significant role in activated the functional groups through 

donated electron density (Maheshwaran et al., 2020). Furthermore, the 

band at 1600 cm
-1

 and 1502 cm
-1

 assigned to C=C stretching vibration of 

aromatic ring and/or conjugated alkene. The peak at 1871 cm
−1

 attributed 

to the stretching of C-H holding aromatic groups (Venkatachalam et al., 

2015). In the 1500 to 400 cm⁻¹ region, the peak at 969 cm
-1 

is indicative 

of C-H group out of plane bending. The bending vibration of C-H 

moieties was observed at 1431 cm
-1

. The stretching vibration of phenolic 

groups C-O is responsible for the peak at 1193 cm
-1

. The stretching 

vibration of C-N aromatic amine appeared at 1342 cm
-1 

 (Coates, 2000). 

Finally, the weak peaks in the 435 cm
-1

 and 811 cm
-1

 are associated to 

Ag-O bond (Kokila et al., 2015) (Rani et al., 2020). All the band vibration 

mentioned previously may be result of functional groups that play a role 

in capping Ag NPs and reduction silver ions. 
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Figure 3: FTIR spectrum of IF-LCT-Ag NPs  

Band gap analysis of Ag NPs 
 To evaluate the synthesis process, investigate the electronic transitions of 

Ag NPs and determine the optimal silver nitrate concentration, UV-

Visible analysis was carried out. Figure 4a present the UV-Visible spectra 

of the colloidal silver nanoparticles recorded at different concentration 

ranging 0.1–0.001 M and 1:10 volume ratio of IF-LCT to silver nitrate 

solution. At concentration of 0.1M silver nitrate, a broad absorption 

spectrum with maximum at λmax = 498 nm was observed. As the silver 

nitrate concentration decrease to 0.001 M the λmax shifted to shorter 

wavelengths reaching, 440 nm (Pawar et al., 2016). The gradual 

constriction in the peaks accompanied by a blue shift of around 49 nm 

indicates a reduction in the average particle size of silver nanoparticles. 

The presence of an influential absorption peak is characteristic of 

nanoscale metal particles when contrasted with bulk metal spectra (Aziz 

et al., 2019). According to Mie’s theory the appearance of a single 

surface plasmon resonance (SPR) band is characteristic of spherical or 

quasi spherical nanoparticles and reflects increased symmetry and 

uniformity in particle size distribution (Pal et al., 2007).The SPR peak 

finding is consistent with the following studies (Masoud E. A & A. Al-
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Marrani, 2016) (Mostafa et al., 2020) (Ali et al., 2023). The synthesis of 

Ag NPs using different volume ratios of IF-LCT to 0.001 M of silver 

nitrate solution was also carried out at room temperature [Figure 4b]. The 

maximum absorption peak appeared at 440, 470, 480 and 488 nm at,1:10, 

10:5, 5:10 and 3:5 ratios respectively. The SPR bands exhibited a shift 

toward a higher wavelength and became wider with lower intensities as 

compared to the 1:10 ratio suggesting possible destabilization and 

increased aggregation of nanoparticle. This is because  the shape and 

position of plasmon absorption of silver nanoclusters are powerfully 

dependent on particle size and surface-adsorbed species (Pal et al., 2007). 

Therefore, the 0.001 M at 1: 10 ratio is the optimal concentration for the 

formation of Ag NPs. 
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Figure 4: UV-Visible spectra of Ag NPs at different concentration 

with 1:10 IF-LCT to AgNO3 ratio (a) and at 0.001 M with different 

volume ratios IF-LCT to AgNO3 (b). 
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The energy bandgap (Eg) of the colloidal Ag/Ag2O was calculated using 

Tauc’s equation         (     ). The bandgap was estimated by 

extrapolating a straight line on the energy axis. The definition of the 

absorption coefficient α is            where A is the measured 

absorbance and B is proportionality constant. The energy of photon is 

given by h  
  

 
 

       

      
  where h, c and λ are Planck’s constant, the 

speed of light and the wave length respectively. The electronic transition 

mode whether direct or indirect can be diagnosed from power factor n. 

The energy gap (Eg) is obtained by plotting        versus energy. In this 

research, n = 2 provided the best fit of the experimental data. As shown in 

Figure the estimated band gap of silver NPs solution was 2.96 eV. This 

value is higher than previously reported value likely, due to particle size 

effect and quantum confinement (Parmar et al., 2020) 

(Shameran et al., 2019). 
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Figure 5: Band gap energy of colloidal Ag/Ag2O NPs 

Morphology analysis  
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 The analytical techniques field emission scanning electron microscopy 

(FE-SEM) and energy-dispersive X-ray spectroscopy (EDXS) were used 

to visualize the morphology and determine the elements that attributing 

the nanostructure of Ag/Ag2O NPs respectively. Figure 6a illustrates the 

FE-SEM of fabricated Ag/Ag2O NPs. The Ag/Ag2O NPs were quasi 

spherical particles with dense clusters. Furthermore, the histogram 

[Figure 6b] showed distribution of particles size with an average size of 

21.65 nm larger than those estimated by the Debye-Scherrer equation due  

to agglomeration.  
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Figure 6: FE-SEM image of IF-LCT -Ag/Ag2O NPs (a) and 

histogram of average particle size by Image J (b). 

EDX analysis [Figure 7] was used to approve the preparation of Ag/Ag2O 

NPs. The x– ray emission peaks confirm the presence of two signals of 
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Ag (Ag Lα and Ag Lβ) with weak signal of O (O Kα). The EDX spectrum 

confirms the presence of silver through a characteristic peak at around 3 

keV (Ag Lα), along with a weak oxygen signal at 0.5 keV indicating the 

formation of Ag/Ag₂O nanoparticles. Besides, Cl signals (Cl Kα) and (Cl 

Kβ) were observed, arising from X-ray emission of phytochemicals 

present in the IF-LCT. Comparable findings were also documented by Ali 

Abdullah Fayyadh et al (Fayyadh & Jaduaa Alzubaidy, 2021). 

 
Figure 7: EDX spectrum of IF-LCT- Ag/Ag2O 

 

Thermogravimetric (TG) and derivative thermogravimetry (DTG) 

analysis 

The thermogravimetric and derivative thermogravimetry (TG/DTG) 

diagrams of phyto-AgNPs is shown in Figure 8. DTG and TGA was 

accomplished to figure out the thermal stability and existence of oxygen 

functionality on the IF-LCT/ AgNPs. TGA thermogram of the AgNPs 

[Figure 8a] displayed four weight loss of steps. The first and second 

decomposition steps occurs between the temperatures 25–135°C and 

135–210 °C with weight loss (3.3% and 4.42%) respectively, 

representing the removal of moisture and volatile moieties holding IF-

LCT /AgNPs. The third step was detected from 210 °C - 315 °C with 

9.37% weight loss, ascribed to the breakdown of the low molecular 
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weight phytochemical coating of Ag NPs such as alcoholic, alkaloids, 

flavonoids and saponins compounds. This outcome is compatible with the 

FTIR analysis. The final step is attributed to the decomposition of oxygen 

residue at elevated temperatures between 315 °C and 835 °C with a 

weight loss of 20.67% (Gharari et al., 2022). The most noticeable weight 

loss points were revealed by derivative thermogravimetry (DTG) [Figure 

8b]. The TGA measurement showed that the volatile and phytochemicals 

were adhered to the IF-LCT-Ag NPs. 
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Figure 8: TGA(a) and DTG (b) of IF-LCT-Ag/Ag2O NPs. 

Conclusions 

In this study, silver NPs were synthesized using blend of immature 

Christ's Thorn fruits and leaves as potential reducer, capping and 

stabilizer phytochemicals. The successful synthesis of Ag/Ag2O NPs was 
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confirmed by XRD, FTIR, UV–vis, FESEM, EDXS, and TGA analyses. 

The XRD analysis reveals the formation of two phases of Ag NPs and 

Ag2O NPs corresponding to a face-centered cubic (FCC) and cubic 

structure with average particle size of 15.89 nm. The FTIR spectrum 

exposes the distinctive peaks for phytoconstituents as well as Ag−O 

stretching vibration. FE-SEM analysis demonstrates that the particles 

aggregate in spherical and quasi- spherical shapes with an average 

particle size of 21.65 nm larger than those estimated by the Debye-

Scherrer equation due to agglomeration. EDX analysis confirms that the 

IF-LCT-Ag/Ag2O NPs exhibit a strong absorption peak at 3 KeV and a 

weak peak approximately at 0.5 KeV corresponding to silver nanocrystals 

and oxygen, respectively. The peak of surface plasmon resonance (SPR) 

in UV-Vis region displayed a blue shift at 440 nm with energy bandgap at 

2.96 eV. The specific surface area (SSA) for the dominant peak (111) 

plane is 35.1385 m
2
/g and atomic packing fraction (APF) is found 0.74. 

Finally, the surface area to volume ratio is significantly high. This study 

produced a rapid, simple, and environmentally friendly method for the 

phytosynthesis of Ag/Ag2O NPs by mixture of immature fruits and leaves 

Christ's Thorn extract. 
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 هستخلص البحث:

كسٛذ ٔحمُذو ْزِ انذساست طشٚمتً جذٚذةً ٔطذٚمتً نهبٛئت ٔبسٛطتً نخظُٛع جسًٛبث َبَٕٚت يٍ انفضت/أ

ببسخخذاو يضٚج يٍ يسخخهض رًبس ٔأٔساق َببث شٕن انًسٛخ انعشالٙ  (Ag/Ag₂O) انفضت

انخذمك يٍ حذضٛش جسًٛبث انفضت انُبَٕٚت ببنعٍٛ انًجشدة،  حى  .(IF- LCT) غٛش انُبضجت

 إنٗ انهٌٕ انبُٙ. أظٓشث جسًٛبث (AgNO₃) دٛذ حذٕل نٌٕ يذهٕل َخشاث انفضت

Ag/Ag₂O ًانُبَٕٚت سَُٛبً بلاصيَٕٛبً سطذٛب (SPR)  َبَٕيخش. أجُشٚج لادمبً دساستٌ  440عُذ

-UV) ٔالأشعت فٕق انبُفسجٛت انًشئٛت، (XRD) نهخظبئض ببسخخذاو دٕٛد الأشعت انسُٛٛت

Vis)ّٛٚٔيطٛبفٛت الأشعت حذج انذًشاء بخذٕٚم فٕس ، (FTIR) ٔانًجٓش الإنكخشَٔٙ انًبسخ ،

ٔلذ دُذد  (EDXS) ، ٔيطٛبفٛت حشخج طبلت الأشعت انسُٛٛت(FE-SEM) ر٘ الاَبعبد انًٛذاَٙ

ٕٛد الأشعت انسُٛٛت، بـ انُبَٕٚت، ٔفمبً نُخبئج د Ag/Ag₂O سًٛبثنج انبهٕساث دجىيخٕسظ 

راث  Ag/Ag2O َبَٕيخش. جًٛع انًعبيلاث الأخشٖ اربخج حكٌُٕ جسًٛبث َبَٕٚت يٍ 15.89

، ٔيسبدت سطخ َٕعٛت (APF) َسبت عبنٛت بٍٛ يسبدت انسطخ ٔانذجى، َٔسبت حعبئت رسٚت عبنٛت

-FEٙ )عبنٛت بشكم يهذٕظ. أظٓش حذهٛم انًجٓش الإنكخشَٔٙ انًبسخ ر٘ الاَبعبد انًٛذاَ

SEM دجى( أٌ جسًٛبث انفضت انُبَٕٚت حخخز شكلًا كشٔٚبً ٔشبّ كشٔ٘ يخكخلًا، بًخٕسظ 

( أٌ EDXS) انسُٛٛت الأشعت طبلت حشخج يطٛبفٛت حذهٛم ٔأكذ. َبَٕيخشًا 21.65 ٚبهغ جسًٛبث

انجسًٛبث انُبَٕٚت حذخٕ٘ عهٗ انفضت ٔالأكسجٍٛ. ٔكبَج أفضم انظشٔف نخخهٛك جسًٛبث 

 25إنٗ َخشاث انفضت عُذ دسجت دشاسة  1:10انُبَٕٚت ببسخخذاو يسخخهض يبئٙ بُسبت انفضت 

إنكخشٌٔ فٕنج. ٔأظٓش حذهٛم طٛف الأشعت  2.96دسجت يئٕٚت. ٔبهغج فجٕة انُطبق انًببشش 

ًُذضشة. ٔحشُٛش  Ag/Ag2O( ايخذاداً يًٛضًا نذضو جسًٛبث FTIRحذج انذًشاء ) انُبَٕٚت ان

 .IF-LCTَجبح حذضٛش جسًٛبث انفضت انُبَٕٚت ببسخخذاو يسخخهض  انُخبئج انًزكٕسة إنٗ

انكهًبث انًفخبدٛت: يسبدت انسطخ انُٕعٛت، عبيم انشص انزس٘، يعبدنت شٛشس، جسًٛبث انفضت 

 انُبَٕٚت، يكعب رٔ يشكض ٔجٓٙ.

 

8√  هلاحظة8 هل البحث هستل هن رسالة هاجستير او اطروحة دكتوراه؟  نعن8              كلا   
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