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Abstract
Corrosion is the deterioration of metals by its environment. The corrosion leads to economic loss,
damage of structures, leakage, contamination of environment etc. Eventhough, corrosion is an
unwanted process, it has some beneficial effects such as batteries, electrochemical millings,
electroplating etc. Lot of research works are going on to minimize the corrosion rate. The corrosion
inhibitors are used to protect metals when it is part of a closed system. The inhibitors are used in
cooling towers, heat exchangers, filtering equipments, storage tanks etc. The inhibitors are also used
in pickling solutions. Chromate is the first type inhibitor used and was replaced by other inhibitors due
to its toxicity. The green inhibitors are preferred due to their environmental friendly nature, ease of
availability, cost effectiveness, non toxic nature etc. This review discusses the inhibition efficiency of
curcumin for protecting metals in different environmental conditions based on the literature.
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Abstract- Developing single phase phosphors for light emitting device has great demands for LED applications. BaGa2O4 

doped with one molar concentration of europium has been prepared by high temperature solid state reaction route. The 

structural studies were done using X-ray diffraction technique. UV-Visible absorption spectrum, Photoluminescence (PL) 

and Dielectric studies were also done. The sample doped with Eu shows strong emission at 613 nm with several weak 

emission peaks in the red region when excited at 393nm. The insulating character of BaGa2O4 changes with the doping as 

evidenced by the increase in conductivity. 

 

Keywords: UV-Visible absorption spectrum ,Photoluminescence (PL), Dielectric  

 

I. INTRODUCTION 

Gallium oxide can exist in different polymorph such as α-,-,-,-, depending upon the method of preparations and 

each polymorph shows different characteristics [1]. Gallium oxide is used as phosphors in optoelectronic devices. 

BaGa2O4 has attracted much attention as a phosphor material for LED application. In BaGa2O4, there are two 

different barium sites in which one site occurring three times more frequently than other. The nine oxygen ions are 

coordinated on both sides. The structure of barium gallium oxide is stuffed tridymite structure [2].Doping of a single 

rare earth ion into a host matrix can control emission colour to a suitable region. Hence doping on a phosphor has 

attracted much attention. The synthesis of BaGa2O4:1%Eu3+ has been done by solid-state reaction method. It is the 

mostly widely used and simple method for the preparation of phosphor materials. 
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The earlier studies show that rare earth free BaGa2O4 luminescent compound has emission in the bluish region [3]. 

Early report shows that BaGa2O4 doped with Eu prepared by solid state reaction method and calcined in a reducing 

atmosphere shows no luminescence effect [2]. The present work aims to prepare BaGa2O4:1% Eu3+ in air 

atmosphere and study the structural,optical and dielectric studies. BaGa2O4 doped with Eu3+ shows strong red 

emission at 613 nm this is in need of white LED application. The optical band gap of BaGa2O4: Eu3+ obtained as 

5.01 eV from Tauc’s plot indicating the dielectric nature of the material and which is further confirmed by the 

dielectric studies.  

II. EXPERIMENTAL 

Powders of high purity (99.99%) BaCO3, Ga2O3, Eu2O3 were used as starting reagents. Using an electronic 

analytical balance (Schimadzu), stoichiometric weights of the reagents were taken. The reagents were mixed 

thoroughly for two hours using an agate motor by adding double distilled water as the mixing medium. The slurry 

formed was dried using a hot air oven and then calcined at 1200oC for 5 h. The calcined powder was then ground 

well for two hours. The obtained samples were characterized using X-ray diffractometer (XRD) [Model D8 

Advance Antonn Paar, TTK450 using Cu X-ray source (=1.5406 A0)]. 

 

III. RESULT AND DISCUSSION. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. XRD patterns of A: JCPDS of BaGa2O4, B: BaGa2O4, C: BaGa2O4:1% Eu3+ 

 

3.1 X-ray Diffraction Analysis 

The XRD  pattern of BaGa2O4:1%Eu3+ matches with the ICDD card no 46-0415 shown in fig 1.The samples shows 

good crystallinity and it is observed from the sharp peaks in the XRD pattern [3]. The substitution of Europium has 

no role in changing the structure of BaGa2O4 sample and the absence of additional peaks shows the single phase 

nature of the prepared sample 

3.2 UV visible spectral studies  
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The UV-visible absorption spectrum of BaGa2O4:1%Eu3+ is shown in fig.2. An absorption peak is found at 270 nm. 

The optical band gap of the material is calculated using the Tauc’s relation.According to Tauc’s relation,the 

absorption coefficient of the material is given by the relation 

αhѵ =  A(hѵ-Eg)n          (1) 

Where A is a constant for different transitions, α is the absorption coefficient, hѵ is the photon energy and Eg is the 

bandgap n=1/r, where r is an index having values 1/2, 3/2, 2 and 3 depending on the nature of electronic transition 

[3,4]. n=1/2 for a direct allowed transition in which (αhѵ)2 versus hѵ is plotted in fig.3. The extrapolation of straight 

line to (αhѵ) 2 =0 axis gives the value of optical band gap 5.01 eV of the material. It confirms the dielectric nature of 

the material and the material. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Absorption spectrum of BaGa2O4:1%Eu3+            Figure 3.Tauc’s plot of BaGa2O4:1%Eu3+ 

              

3.3 Photoluminescence studies 

 

BaGa2O4 shows the emission in the bluish region when excited with 270 nm. The sample BaGa2O4:1%Eu3+ excited 

at 393nm, the excitation wavelength of the dopant Europium, a strong wavelength emission at 613 nm is observed in 

Fig.4. Emission spectrum of BaGa2O4:1%Eu3+ shows a strong red emission transition of 5D0-
7F2 at 613 nm The 

peaks at 592,660 are corresponding to 5D0-
7F1, 

5D0-
7F3 transitions [5,6].. The spectrum is dominated by red emission 

of Eu3+ and absence host emission is observed. 
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Figure 4. PL emission spectra of BaGa2O4:Eu3+ 

excited at 393nm.Inset shows the excitation spectra 

 

 

3.4 Dielectric studies 

The dielectric studies of BaGa2O4:1%Eu3+ was carried out by preparing the sample of 11mm diameter and 2 mm 

thickness. Fig 5 and 6 shows the variation of dielectric constant and dielectric loss with frequency in the range 100-6 

MHz. The dielectric constant is calculated using the relation 

r =Cd /0A              (2) 

Where C is the capacitance, d is the thickness, A is the cross- sectional area of the sample and 0 is the free space 

permittivity. At low frequencies, the value of dielectric constant is very large due to the contribution of electronic, 

ionic, dipolar and space charge polarization [7]. Space charge polarization is mostly seen at low frequency [8].  

 

 

 

 

 

 

 

     

 

 

 

 

 Figure 5. Dielectric costant vs log f of BaGa2O4:1%Eu3+                Figure 6. Dielectric loss vs log f of BaGa2O4:1%Eu3+ 

 

From fig.5 with increase in frequency, r decreased indicating the absence of space charge polarization in the sample 

[9].The decrease in the dielectric constant with increasing frequency is attributed to Maxwell-Wagner interfacial 
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polarization [10]. Application of the electric field does not instantaneously polarize the material because of inertia 

and all the polarization contribute at low frequencies.The decrease of loss tangent (tan) with the increase of 

frequency in fig 6 suggests that the sample possesses enhanced optical quality and beneficial to fabricate low-loss 

microwave electronic circuits [9,10]. Miller rule says that at higher frequencies the lower value of dielectric constant 

is suitable for enhancement of second harmonic generation coefficient [4].  

Ac conductivity is calculated using the relation 

ac = 2f0rtan             (3) 

where 0 is the permittivity of free space, r is the dielectric constant of the sample and f is the frequency of the 

applied field [4]. The variation of ac conductivity with frequency is shown in fig 7. The ac conductivity increases at 

higher frequencies. The dielectric constant and loss factor decreases with the increase in frequency .The dielectric 

constant (r) is 6 at 1MHz.             

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. ac conductivity vs logf of BaGa2O4:1%Eu3+ 

 

IV.CONCLUSION 

BaGa2O4:1%Eu3+ sample was successfully synthesized by solid state reaction method. The sample was characterized 

by Powder XRD. The PL emission spectrum of the sample shows a strong red emission transition of 5D0-
7F2 at 613 

nm when excited at 393nm.The optical band gap of the prepared sample is measured as 5.01eV from Tauc’s plot. 

The dielectric studies show that the sample possesses good dielectric behaviour. There is a decrease in the dielectric 

constant with increasing frequency and increase in ac conductivity with increasing frequency.The material 

BaGa2O4:1%Eu3+ shows both the photoluminescence and dielectric properties. Hence the material can be a 

promising phosphor for optoelectronic as well as LED applications.  
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Abstract

A set of vertices S of a graph G is geodesically convex if for every pair of vertices of S, all vertices of all shortest paths

joining them also lie in S. The geodetic convex hull of S, denoted by , is the minimum geodesically convex set of G

containing S. We say that S is Carathéodory independent if  and that S is exchange

independent if  or there is  such that . The Carathéodory number

(exchange number) of G is the cardinality of a maximum Carathéodory (exchange) independent set. In this paper, we

show that deciding whether a given graph has exchange number at most k is an NP-complete problem. We also present

characterizations of the Carathéodory and exchange numbers for some graph classes, like unit interval graphs and

powers of cycles, which allow us to determine these parameters in polynomial time.
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ABSTRACT

The purpose of the present research work is to investigate the functional group and category of secondary
metabolites present in the essential oil (Eo) from Pogostemon benghalensis using Fourier transform
infrared (FTIR) spectrometry, HPTLC and GC-MS technique. FTIR measures the vibrations of bonds
within the functional groups and yields a spectrum that can be considered as biochemical or metabolic
fingerprint of the plant product. Using FTIR spectra, it is possible to find out the minor changes of primary
and secondary metabolic characteristic functional groups which are responsible for their biological feature
of the species. FTIR is a nondestructive, cost effective, user and eco-friendly tool. Pogostemon
benghalensis, a wild relative of P. cablin, the highly utilized and adulterated medicinal herb by the native
people for the extraction of essential oil Patchouli. The fresh leaves were subjected to hydro distillation for
the extraction of the essential oils and were analyzed using the above techniques. The FTIR spectral lines
have shown diverse unique peaks of functional groups. FTIR confirmed the volatile compounds and
indicated by their functional groups of the essential oils such as C-H (Alkene), C-H (aromatic) and C=C.
Similarly, the analysis proved the presence of alcohols, p-substituted alcohols or phenols, alkanes,
alkynes, alkenes, aldehyde, ester, ether, aliphatic amines, carboxylic acids, aromatics, ketones,
disulphide, alkyl halides, halogen, and nitro derivatives. The intensity and estimation of predominant
volatiles were analysed by   HPTLC, which showed 8 peaks with max Rf values ranged from 0.07 to 0.96.
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ABSTRACT

Phenolics are the largest group of phytochemicals ubiquitous in plant species with considerable interest
economically. Recently, search of novel polyphenols increasingly becomes an area of intensive
pharmacological research due to their multiple bioactive features such as antioxidant, antimicrobial, anti-
carcinogenic, anti-viral and anti-inflammatory potentialities.  Anthocyanins are flavonoid group of
polyphenols, a group predominant in flowers, fruits and vegetables. The flavonoids, perhaps the unique
single group of phenolics in foods, comprise a group of over 4200 C  aromatic molecules with multiple
structural patterns. The functions of anthocyanins as medicinal have been well-accepted in folk medicine
throughout the world. In fact, these molecules are connected to an amazingly broad-based range of health
benefits. In this juncture, the aim of this work was to evaluate the antioxidant activities of purified
anthocyanin from wild balsam species. Initially, anthocyanin was extracted from floral leaves of wild
balsam species and purified by chromatographic techniques. Subsequently, it was subjected to NMR and
LC MS analysis. The major fractions identified were hesperidin, dimethoxy antirrhinin and trimethoxy
antirrhinin. Further, the anthocyanin extracts were subjected to in vitro protocols like 2,2’-azino-bis-3-
ethylbenzothiazoline-6-sulphonic acid (ABTS) radical cation, DPPH scavenging assay, ferric reducing
antioxidant power (FRAP), beta carotene bleaching assay, metal chelating and H O  scavenging power.
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Phytoplanktons are the self-feeding 

organism of the major group of the plaktonic 

community and a key part of oceans, seas and 
freshwater ecosystems. Phytoplankton serves as 

the base of the aquatic food web. The 
phytoplanktons serve as major component of 

energy flow in food chain.   Water quality and 

other biotic communities in water control the 
Phytoplankton diversity and density. Distribution 

of Phytoplankton and their variation at different 
zones of water body is affected by 

physicochemical parameters of water.  Study of 

Phytoplankton provides a relevant and 
convenient point of focus for research on the 

mechanism of eutrophication and its adverse 
effect on aquatic ecosystem (Shinde et al., 

2012). The present investigation focused on the 

excavation of algal diversity of upstream region 
of a fresh water river Achankovil of Kerala. 

The river Achankovil originates from the 
hills of Achankovil and also known as 

Achankovilaaru. The river is about 128 kilo 

metres long and is brimming with flora and 
fauna on its either bank. The water samples 

were collected from the upstream of the 
Achankovil river in forest division, once in a 

Month, from November to October 2019. Water 

samples were collected during the morning time. 
Phytoplanktonic forms were collected by 

plankton net Number -20 silk bolting cloth. 
Phytoplankton sampleS were allowed to settle 

by adding Lugol’s Iodine and adding 4% of 

formalin for the preservation. Macro algae and 
attached micro algae were collected by 

manually. Microscopic observation was done by 
light microscope and algae were identified with 

the help of Fresh water algal key established by 

Desikachary (1959), Prescott (1982) and 
Philipose (1967). 

 Present research investigations explore 
the phytoplanktonic diversity of upstream region 

of Achankovil river. The study revealed that thirty 

different forms of micro and macro algae were 

present in the five different sites of study area. 

The algal groups present were Chlorophyceae, 

Bacillariophyceae, Cyanophyceae and 
Euglenophyceae. Chlorophyceae was dominant 

group comprising twelve  different  genera over 
the rest  groups and constituted 40% of the total 

population.The second predominant group  was 

the ten  genera belongs Bacillariophyceae with 
33.3 %, and seven genera of Cyanophyceae 

with 23.3 % and least reported was the one 
genera of Euglenophyceae having 3.3 per cent. 
 

Table 1: Class wise distribution of   
Phytoplankton   genus in Achankovil river 

 
Algal class Name of algae 

Chlorophyceae 
 

 

 

 

 
 

 

Ankistrodesmusfalcatus 
Bulbochaetesp 

Cosmariumobsoletum 

Cosmariummanipurense 

Cosmariummargaritatum 

Gonatozygonaculeatum 
Pediastrum boryanum 

Scenedesmus quadricauda 

Spirogyra sp. 

Staurastrumsp. 

Cholrellasp. 

Micrasterias radians 
Bacillariophyceae 

 

 

Cymbellasp.  

Fragilaria sp 

Naviculapupula 

Naviculasalinarum 

Nitzschiafrustulum 
Nitzschialinearis 

Surirellarobusta 

Tabellariaflocculoa 

Synedra ulna 

Gomphonemasp. 

Cyanophyceae Anabaena spherca 
Lyngbyaarboricola 

Lynbyabirgei 

Spirulina sp. 

Oscillatoria cortiana 

Merismopedia elegans 

Merismopediatenuissima 
Euglenophyceae Euglena sp. 
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Abstract

Algae are organisms with size ranging from microscopic to hundred feet to large seaweeds. The

present study focuseson the algal diversity in Pandalam area of Achankovil river, Kerala, India.

Pilgrims of Sabarimala uses the water of Achankovil River for various sanitary purposes and

there by waste dump in river may cause water pollution and related ecological problems.Water

samples werecollected during the monsoon and post monsoon seasons in the early morning

before increasing the intensity of sunlight. Phytoplanktonic forms were collected using plankton

net.The analysis of physico-chemical parameters such as temperature, pH, salinity and

productivity show a slight variation in mean value during the two seasons. The study reveals

presence of forty one algal genera belongings to four algal classes.Theresults showed that

parameters such as dissolved oxygen, carbon dioxide, total hardness and silicate

indicatevariations with relation to seasons.The variations and distribution of phytoplankton and

changes in physico-chemical parameters in freshwater helps to know the water quality of the

river.
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Algal Diversity; Aquatic Ecosystem; Biodiversity; River Ecology
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ABSTRACT

Bryophytes are primitive non vascular plants. A little is explored regarding the medicinal effects of
bryophytes on carcinoma. This study investigated the biological effects of purified terpenoids from
Brachythecium buchananii on selected cell lines such as HeLa, MDAMB-231 and MG63 human
osteosarcoma cells and also elucidating the regu latory signaling pathways underlying the effects of
terpenoids towards caspase cascade and the antioxidant enzyme system. The cell lines were treated with
various concentrations of purified terpenoid extracts interms of evaluating viability (MTT assay).
Interestingly, MG63 cell lines showed poor viability as compared to other ongo cells and was subjected to
further molecular evaluations. Migration and invasion assay results using wound-healing and transwell
assays, respectively reveal the pro-antimetastatic potential of the purified terpenoids from the moss. The
flow cytometry study substantiated terpenoid induced apoptosis in MG63 cells. Cell cycle analysis
revealed the significant increase in the number of cells arrested at the S growth phase. Terpenoid extract
also displayed DNA fragmentation in the cells. Western blot analysis revealed the down regulation of the
anti‑apoptotic proteins Bcl‑2, pro‑caspase 3 and over expression of the pro‑apoptotic protein Bax. In
addition, the caspase cascade profile of the terpenoid extract substantiated their efficacy in tumour
inhibition. Thus, the overall results confirmed the biological features of terpenoid induced apoptosis in the
MG63 cells.
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INTRODUCTION 

Aromatic plant species and their essential oils (Eos) have been 

used from the beginning of human civilization for various 

purposes. These oils are mainly used for flavouring the food 

and beverage [1]. The Eos is commonly in liquid form, clear 

and light coloured complex and volatile. The Eos are 

characterised by its strong odour among the secondary 

metabolites [2]. Eos is ubiquitous in buds, flower, leaves, 

stem, seed, root or trichomes of aromatic plants [3]. Plants 

have been traditionally used as a folk medicine to extend the 

shelf life of foods, to inhibit the action of microorganism, to 

treat various diseases. The Eos is used from the prehistoric 

times as antimicrobial, antiseptic and for other therapeutic 

purposes by the indigenous peoples [4]. From the study of the 

WHO, approximately 80% of the world population, mostly in 

developing countries, still relies on herbals and their extracts  

 

for primary health needs [5]. The Eos and other secondary 

metabolites present in the plants are responsible for its 

medicinal properties. Eos is proven for its antimicrobial, 

antiviral, and antioxidants activities [6].  Also, Eos are 

employed as an additive in antibacterial agents and proved 

with high efficacy to be safe [7]. Antibiotics are commonly 

and widely used for many bacterial and fungal infections. 

From the time period of the invention of antibiotics these 

chemotherapeutics are used to eradicate many diseases. 

However, the uncontrolled and over dosage of these 

antibiotics leads to the emergence and dissemination of multi 

drug resistant strains in several microorganisms [8]. Such 

multi drug resistant strains of Escherichia coli and Klebsiella 

pneumoniae had isolated from community acquired infections 

[9]. Many pathogenic microorganisms which infect human 

being have become a primary constraint in terms of economic 

INDO GLOBAL JOURNAL OF 

PHARMACEUTICAL SCIENCES 

ISSN 2249- 1023 

ABSTRACT: The essential oils from Pogostemon benghalensis and P. cablin were isolated and the major 

compounds were identified by GC-MS technique. The antimicrobial potentials of essential oils from 

Pogostemon benghalensis and P. cablin were tested against clinically important microorganisms. Gram 

negative bacteria includes Escherichia coli  (ATCC 25922), Salmonella typhimurium  (ATCC 13311), 

Pseudomonas aeruginosa (ATCC 85327) and Klebsiella pneumoniae (ATCC10031) and Gram positive 

bacteria include Staphylococcus aureus  (ATCC 25923), Staphylococcus epidermidis  (ATCC 12228),  

Bacillus subtilis (DSMZ 1971), Bacillus cereus (ATCC 11778) were used for the present study. Also 

Aspergillus niger (ATCC 16404) and Candida albicans (ATCC 10231) were used as the fungal strains. The 

minimum inhibitory concentration (MIC), minimum killing concentration (MKC), leakage of potassium ions, 

release of 260 nm absorbing materials was analysed. 41 and 36 fractions were identified from the essential oils 

of Pogostemon benghalensis and P. cablin respectively. The result indicated that oils have significant 

antimicrobial properties against the selected strains of microorganisms. In conclusion the essential oils of 

Pogostemon benghalensis and P. cablin can be used as a natural source for antimicrobial agents and could be 

used for application in pharmaceutical and food industries. © 2020 iGlobal Research and Publishing 

Foundation. All rights reserved. 
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Abstract
Present research focuses the exploration of the biodiversity of micro and macro algae ofAchankovil river during monsoon seaso
The, water samples were collected during pre-monsoon, monsoon and post-monsoon seasons. Samples were collected from th
upstream, downstream and midstream regions of the river. The results showed that seventy three types of algae belongs to four
major algal class such as Chlorophyceae, Bacillariophyceae, Cyanophyceae and Euglenophyceae were recorded. The algal typ
include twenty eight Chlorophycian, twenty six Bacillariophycian classes, the remaining sixteen genera belongs to Cyanophycea
three Euglenophyceae classes. The physio chemical parameters such as temperature, pH, dissolved oxygen and CO  content w
indicated at optimum values. Nitrate, phosphate and silicate shows variation from the river water ranges. The presence of specie
such as Euglena, Scenedesmus, Navicula and Nitzschia indicates the river water is polluted.
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Algal diversity, Physiochemical features, Achankovil river, Monsoon seasons.
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Abstract
Aromatic herbals are economically important as spices, flavor, crude essential oil and also for other
therapeutic uses. The essential oils (Eos) continue to rise as a commodity and indirectly a range of
beauty care and aromatherapy products. Pogostemon benghalensis (Burm.F.) Kuntze., a close
relative of patchouli is a bushy herb of Lamiaceae family. The leaves are substituted as the source for
essential oils which imparts the therapeutic properties to cure many health related issues among the
human beings. Native people use the decoctions of this wild species for curing many skin related
issues but not validated scientifically. In this scenario, the present study was undertaken to extract the
Eos from Pogostemon benghalensis, fractionated by GC-MS and to evaluate the anti-inflammatory
potentials using animal models. Anti-nociceptive role of Eos were analyzed in rats using the acetic
acid-induced writhing test. Anti-inflammatory effects of Eos in four different concentrations, namely
100, 200, 300 and 500 mg/kg, were accessed in animal models representing various changes
connected with inflammation such as carrageenan-induced paw edema, xylene induced ear edema,
cotton pellet-induced granuloma and ethanol induced ulcer. No sign of toxicity was noticed in the Eos
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