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Abstract
The silver nanoparticles (AgNPs) have been applied as an antibacterial agent in consumer products,

cosmetics, and food industries. In this present work, AgNPs were synthesized in various mediums of

polyvinylpyrrolidone (PVP), polyethylene glycol (PEG), and chitosan using the pulse laser ablation
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using a silver mirror and focused using a quartz lens with a focal length of 30 mm on a silver metal plate

placed in a petri dish containing liquid mediums for 120 min to produce colloidal silver nanoparticles.
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The results certified that All AgNPs have a spherical shape with polydisperse size in all media, including

PVP, PEG, and chitosan. The smallest AgNPs have been produced in PVP medium with an averaged

smallest size of 11.62 nm. Based on this result, PVP is the preferred medium to produce AgNPs with the

smallest size and good stability. The produced silver nanoparticles have been successfully employed as

an antibacterial agent, which is experimentally demonstrated by using Escherichia coli and

Staphylococcus aureus. The result certified that the produced silver nanoparticles could effectively kill

the bacteria with a killing percentage of 99.6 to 100%. © 2021, Gadjah Mada University. All rights

reserved.
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 Abstract: ZnO is one of the most studied semiconductor materials because of its 
interesting chemicals, and from a technological point of view, mainly as a consequence of 
their outstanding properties, such as wurtzite type, non-toxic nature, large band gap, low 
cost, and environment-friendly. In this work, the ZnO/C composite was synthesized by a 
simple and fast low-temperature method; the solid product was calcination temperature 
at 100 to 400 °C. The influence of variation in calcination temperature was studied using 
X-ray diffraction (XRD), Fourier transforms infrared spectroscopy (FTIR), scanning 
electron microscopy (SEM), and UV-visible diffuse reflectance spectroscopy. The X-ray 
diffraction patterns indicated a high crystallinity and a nanocrystalline size of the ZnO/C 
composite hexagonal structure of wurtzite. The SEM image of the samples showed that 
the powder has a spherical structure of flakes aggregated in the common nucleus like a 
grid. The sphere consists of spindle and flower-like structures. The optical properties were 
determined by UV-vis diffuse reflectance spectroscopy, and it was found that the band 
gap energy of ZnO/C composite increase from 3.210 to 3.329 eV with an increase in 
calcination temperature from 100 to 400 °C. FTIR spectra and EDS analysis showed that 
the existence of carbon in the composite. 

Keywords: ZnO/C composite; calcination temperature; colloidal method; morphology; 
optical properties 

 
■ INTRODUCTION 

Materials based on zinc oxide are the most 
interesting from a technological point of view, mainly 
because of their remarkable properties, such as the wide 
direct band gap of around 3.37 eV, a semiconductor 
material with a high exciton binding energy of 60 meV at 
room temperature [1], crystallizes in the typical 
hexagonal wurtzite structure with lattice parameters a = b 
= 0.325 nm and c = 0.521 nm [2]. All these properties 
make them widely applied in several fields, such as light-
emitting diodes [3], solar cells [4], photocatalysis [5], and 
photovoltaic applications [6]. 

Carbon as a good candidate is used as a host material 
for composite because of its properties, such as high 
surface area and conductivity. The combination of ZnO 
with carbon will result in an intermediate energy level in 
the band gap of the material and reduce its absorption 
energy. Previous studies on ZnO/carbon composites have 

improved the structural, morphological, vibrational 
properties and reduce the band gap of broadband 
semiconductors of ZnO [7]. Osman et al. [8] reported the 
synthesis of ZnO/C nanocomposite using glucose and 
observed enhanced visible-light photocatalytic activity. 
On the other hand, Jayalakshmi et al. [9] described the 
synthesis of ZnO/C Nanocomposite by the thermal 
decomposition using dextrose for the application of 
supercapacitors. There are different synthesis methods 
used to produce a ZnO/C composite, such as the sol-gel 
method [10], a hydrothermal method [11], micro-
emulsion method [12], thermal decomposition [13], 
combustion method [14], and microwave-assisted 
method [15]. The Thermal treatment, for example, 
calcinations, would remove impurities, and the second 
chemical phase, used as a capping agent, would give a 
pure product. In addition, calcinations effectively modify 
the crystalline phase to obtain a homogeneous one. 
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 Abstract: Euphorbia species possess pharmacological properties that have been widely 
used for medical purposes worldwide. In this paper, three plants belonging to the 
Euphorbia genus growing in North-East of Algeria were studied. The phenolic contents 
were identified using LC-MS, while the fatty acid composition of their fixed oils was 
determined with GC-MS. The quantification of the total condensed tannins and the 
leaves' entire anthocyanin content were performed using photometric methods. The main 
constituents of the polyphenolic compounds identified by LC-MS were ascorbic, 
chlorogenic, and ellagic acids. The oil yield of the seeds of E. terracina, E. biumbellata, 
and E. dendroides was 17.48%, 18.5%, and 20.05%, respectively. Quantitative analyses 
of these oils using GC-MS showed variations in the species' fatty acid constituents' 
concentrations and compositions. Besides, the phytochemical screening results showed 
that E. terracina possessed a high amount of tannin and anthocyanin content compared 
with other studied plants. 

Keywords: Euphorbia; polyphenols; oil; LC-MS; CG-MS 

 
■ INTRODUCTION 

More attention has been given to plants as a human 
medicaments source, especially in some developing 
countries, as plant-derived medicines have made 
significant contributions to human health and wellbeing 
[1-3]. Among the natural products found in plants, 
polyphenols constitute one of the largest classes of the 
plant's secondary metabolite, which has an important role 
in preventing and restricting free radicals. 

The plant Euphorbia belongs to the family 
Euphorbiaceae that is widespread worldwide and widely 
present in the tropical region. It is a large family of 
flowering plants, including 300 genera and over 5000 
species [4-5]. 

The Euphorbia species are considered critical 
medicinal plants used mainly in folk medicine all over the 
world. In Africa, Euphorbia species were used to treat 
various diseases such as skin disease, migraines, 

gonorrhea, fungal and inflammatory disorders, .and 
sexual transmission [6-7]. In Nepal, the latex of E. milii 
is used to cure sprains [8], while in China, it is used to 
cure hepatitis [9]. In Pakistan E. hellioscopia leaves are 
used to relieve constipation [10]. In India, E. neriifolia is 
known for its medicinal value, such as antibacterial, 
antifungal, antiviral, and antioxidant [11]. In Nigeria, 
essential oils from the leaves of E. milii are used for 
insecticidal action [12]. 

Few previous works are reported on the use of 
E. biumbellata, E. terracina, and E. dendroides in folk 
medicine. According to ethnobotanical investigations, it 
was observed that E. terracina leaves have been used as a 
remedy for paralysis and fever [13]. And E. dendroides 
was used as a fish poison and as a cathartic, while 
E. biumbellata latex has been used to cure warts [4]. 

Phytochemical studies of Euphorbia dendroides 
exhibited the presence of polyphenols, flavonoids, and 
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