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Abstract
Proteolytic enzymes hold a pivotal position in numerous industrial processes where hydrolysis of protein molecules is
recuired under precise conditions. The emerging trend of biotechnological applications in recent years has witnessed a
renewed interest in alkaline serine proteases extending their utility in detergent, leather, textile, food and pharmaceutical
industries. A variety of microorganisms have been reported to produce alkaline serine proteases on a large scale, however,
extenswe research to find an alkaline serine protease with desirable characteristics such as significant catalytic efficiency,

pandt.d stability and broad substrate specificity is still ongoing. Although submerged fermentation dominates the com-
mema] enzyme production, recent reports have emphasized on solid state fermentation technology which can reduce major
cost associated with the enzyme production. In the present review, recent research on alkaline serm,p proteases along with

B

their novel properties and production using solid state fermentation have been discussed. ‘
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ABSTRACT -

B_lg-plastics are either bio-based polymers or capable of degradation into simple compounds. The
rising development in the production and use of bio-plastics has globally revolutionized the
dependency on traditional plastics. The conventional plastics prepared from petroleum, coal and
natural gas h.ave been extensively used by humans since antiquity as a prime componenf of almost
all the materials used in day to day life. Since, these plastics are non-biodegradable; they cause
serious impact on the environment. Recent years have witnessed the introduction of a wide variety
of bio-plastics derived from natural polymers such as starch, celluiose, chitin etc. These bjo=plashiss
§
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are now bemg‘ utilised in packaging materjals, electronics, medical devices; hold; .g'ﬁﬁ
potential for utility in future. This mini-review confers about types of bio-plastics,é@e f
different sectors and their future prospective, =y .
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Abstract
The present study focuses on utilization of papaya pccl for polygalacturonase production in solid-state fermentation (SSF).

Papaya peel was screened as optimum solid substrate and valorized under SSF for polygalacturonase production by Asper-
gillus niger ANO7 and the effect of different tcrmemanon parameters viz. fermentation time, particle size, moisture content
and agitation speed on the enzyme production was investigated. Two fermentation variables viz. moisture content and fer-
mentation time have been identified to significantly affect polygalacturonase production as predicted using Plackett-Burman
Design (PBD). It was further optimized by Response Surface Methodology (RSM) using Rotatory Central Composite Design
(RCCD). An overall 5.4-fold increase (264.20 U/g dried substrate) in enzyme production was achieved after optimization
at fermentation time 144 h and moisture content 90%. The results of RSM showed that the mbdeLwas in good agreement
with experimental results with R?=99.6% (P <0.05). A. niger ANO7, A. tubingensis MP30, A. furigatus M1 and A. sydowii
indicated a high growth rate of 0.55. 0.52, 0.39 and 0.25 mm/h, respectively on the optimized solid substrate in SSF. Natiye
PAGE and Zymogram study showed predominant presence of polygalactirnase4n the purified preparation. The purified
polygalacturonase enzyme significantly increased pomegranate juice clarification by 3.6-fold and prevented haze formation
during storage conditions.

Keywords Polygalacturonase - Biowaste - Papaya peel - Solid state fermentation - Response- surface methodology

Introduction (Viniegra-Gonzéle et al. 2003; Pandey et al. 2000). The
agro-industrial residues are not only economical solid sub-

Solid State Fermentation (SSF) has several economic advan-  strates but also suitable for extracellular enzyme produc-
tages that have demanded the researchers’ interest in recent  tion due to low cost of harvesting and thus are considered
years for the production of industriully important enzymes.  best suited for production of enzymes in SSF (Mahmoodi
The SSF process has been reported (o be the most suitable et al. 2019). Pectin is the integral part of middle lamella of
because cf its high productivity, easy enzyme recovery and  plant cell wall (Caffall and Mohnen 2009). It is composed
cost effectiveness for the production of fungal enzymes  of D-galacturonic acids joined together by a-1, 4 glycosidic
linkages, in which a few hydroxyl groups are methylated.
Pectin methylesterase, polygalacturonase and pectin lyase
Electronic supplementary material The online version of this completely degrade pectin, releasing galacturonic acid units
o o a0 301 P s et
y ' S avatable 10 ¢ zed users. enzyme that hydrolyses pectic substances randomly and

produces oligosaccharides. This enzyme has been reported

B0 Anand Nighojkar

nanandphd @gmail.com to be produced by higher plants and microorganisms includ-

ing bacteria and fungi’(Uzuner and Cekmecelioglu 2015;
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ADSORPTION OF TOXIC IONS BY COLOCASIA ESCULANTA PEELS
FROM ULTRAMARINE BLUE EFFLUENT
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Sharma Dipak
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Abstract: The ability of arbi peels (colocasia esculenta) as “low cost natural adsorbents were
investigated for adsorptive removal of toxic ions from ultramarine blue industrial effluent. The
removal percentage is comparatively higher with chemically treated adsorbents within samples
collected from Ultramarine blue pvt. Limited. Spectrophotometric and ICP Spéctroscopic (Inductively
coupled plasma mass spectroscopy) techniques are used for estimation.

Keywords: Adsorptive, toxic, ICP, effluents, estimation.

Introduction
As a number of research projects are going on worldwide to establish appropriate, effective and
economical use of different agricultural wastes and by products for the removal of toxic metal ions
from industrial effluents of different origins including textile, pharmaceutical, leather, battery units
situated in different areas of a particular city'23. L

U Present study is an attempt to resolve the major global issues as toxic metél ions are present in higher
concentrations in industrial effluents as discharge of ultramarine blue pvt. Limited. Ultramarine blue
industrial effluents collected from sampling site s; to sg is used against adsorption of adsorbents
prepared from arbi peel. This work also connects purification of effluents collected from ultramarine
blue L'mit.. If it is allowed to mix into water stream without treatment then it may pose threat to the
aquatic life. Actually, such pollutants are hazardous because of their non-biodegradabl

The adsorption efficiency of adsorbent prepared from arbi peel against toxic metalf{&pA

Cr, Zn, Cu and Pd is determined in terms of percentage adsorption and using trégted, a eatid
sample of arbi pecl?,

Volume - XVIIl 2021 75
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Sources and biological activity of Coumarins: An Appraisal I

“,
M. Paramjeet K., Bhasin Sheetal, Dubey Arti, Nagar Hariom* and Sharma Dipak
School of Applied Sciences, Suresh Gyan Vihar University, Jaipur, India

Keywords Abstract

Natural coumarin Source Coumarin was first isolated as a natural product in 1820 and

biologieal activifics named as derived from the French word for the seeds of
Tonka bean, coumarou, Dipteryx odorata (C.@umarouna .
odorata) (Leguminosae/ Fabaceae). The structure  of ;

heterocyclic compound is fousg.in most of the drugs that is
the reason why heterocycles are of vital interest in the
pharmaceutical and agrochemical science. In the metabolism
of most of the living cells various heterocyclic compounds
plays important role. In addition, a wide variety of
pharmacological, biological and physiological activities are
also exhibited by O-based heterocyclic aromatic coumarin
compounds. There are following pharmacological activities
for example; anti-cancerous, anti-coagulant, anti-oxidant, anti-
HIV, anti-inflammatory and anti-bacterial-which are exhibited
by coumarin. Various sources of natural coumarins and their
biological activities are compiled in the present review article.

Introduction

Heterocyclic = compounds have an drugs. Many of the heterocyclic
important part in the pharmaceutical compounds were isolated from natural
industry for the search of effective resources and various synthetic methods
bioactive agents. More than 90% of were also developed for their synthesis.
pharmaceutical drugs have a heterocyclic Major sources of comple i
ring, e.g. penicillin, quinoline, which compounds are the micro gfamsms\.
contains heterocyclic structures are used as are used as antibiotics in

analgesics, antibiotics and anti-tumor dlseases The coumarins .‘re

*Corresponding author’s e-mail addresses: hariom.nagar@mygyanvihar.com
Received: 25 July 2020; Accepted: 27 Nov 2020; Published: 25 Jan 2021
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One-pot synthesis of coumarin derivatives via microwave assisted Pechmann
reaction and biofogical activity of substituted coumarin derivatives
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Pechmann reaction is mainly used for the synthesis of substituted coumarins as it can be cxecutc_:d \Ml-h st_ralght forward
primary resources and gives coumnarin derivatives with excellent yields. In the present ‘worls coumarin derivatives ha\fe' bcgn
synthesized by condensation of B-ketoesters and substituted phenols under micgyave l;radlm_tlon in solvent free conqun in
which oxalic acid is used ds catalyst. Oxalic acid is found to be a potential environment friendly cuta]ys; for synthesis of
coumarins. The new method of synthesis described here offers a number of advantages of being convenient, safe, gentle,
shorter reaction time, high yield, and cleanness as compared to the conventional methods. The symhes_nzed gompoungis have
been systematically characterized by IR and MS analyses. All products are examined for antimicrobial activity against the
Gram positive (Staphylococcus aureus and Bacillus subtilis) and Gram negative (Escherichia.coli and Salmonella typhi)
bacteria and antifungal activity against two fungal species (dspergillus sp. and Fusarium graminearum). All the compounds

inhibited the growth of bacteria as well as fungi.

Keywords: Antimicrobial, Antifungal, Coumarins, One-pot Microwave irradiation, Oxalic acid, Pechmann condensation.

Coumarins are found under class benzopyrones of
heterocyclic compounds and most of natural products
contain this heterocyclic nucleus. Coumarin is a
compound with comprehensive range of biological,
pharmacological and various physiological activities.
Coumarins are used as anticoagulant'?, antibacterial®*,
antioxidative®, antiviral™®, antitumor™'?, bacteriocidal®,
fungicidal", anti-inflammatory and anti-HIV agents
1¥0501¢  For the preparation of coumarins various
methods for example von Pechmann condensation"’,
Knoevenagel condensation'®, Wittig reaction'®, Perkin
reaction”, Reformatsky reaction”™®  and Flash
vacuum pyrolysis”™* are used. Among all these
methods Pechmann reaction seems to be quite facile
and efficient method which requires acidic catalysts.
In various reported methods the catalysts used have
many disadvantage such as moisture sensitive, too
toxic to the atmosphere, rigorous experimental
process and expensive. In order to synthesize
coumarins through Pechmann reaction a relevant and
moderate catalyst is desirable. Moreover the catalyst
_should be recyclable which can be consequently used
in 'the further reactions to make the process
environment friendly. Using simple filtration method

water soluble catalyst is separated from insoluble
products. In our work we used oxalic acid
(as catalyst) for the synthesis of coumarins through
Pechmann reaction. Biological evaluation of
substituted coumarin derivatives was also done by
performing microbiological bioassay. The biological
activity was determined against bacteria and fungi.
In this work, our purpose of research is to propose
innovative and suitable ways of synthesizing
coumarin derivatives and evaluation of their
biological activities.

Experimental Section
Materials

All chemicals used were of analytical grade. For
biological activity cultures were used from MTCC
(Microbial Type Culture Collection, Chandigarh)
and media used are of Hi-megdi Merck and
instruments  are j
Amphotericin B were
The chromatoplates wer
gel G. IR spectroscopi

C A -
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Tapping Into Actinobacterial
Genomes for Natural Product
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The presence of secondary metabolite biosynthetic "g‘;ene clusters (BGCs) makes
actinobacteria well-known producers of diverse metabolites. These ubiquitous microbes
are extensively exploited for their ability to synthesize diverse secondary metabolites.
The extent of their ability to synthesize various molecules is yet 1o be evaluated.
Current advancements in genome sequencing, metabolomics, and bioinformatics
have provided a plethora of information about the mechanism of synthesis of these
bioactive molecules. Accessing the biosynthetic géne cluster responsible for the
production of metabolites has always been a challenging assignment. The genomic
approach developments have opened a new gateway for examining and manipulating
novel antibiotic gene clusters. These advancement§ have now developed a better
understanding of actinobacterial physiology and their genstic regulation for the prolific
production of natural products. These new approaches provide a unique opportunity to
discover novel bioactive compounds that might replenish antibiotics’ exhausted stock
and counter the microbes' resistancs crisis.

Keywords: actinobacteria, genomics, antiblotics, secondary metabolltes, biosynthetic gene cluster

INTRODUCTION

Actinobacteria are an omnipresent group of bacteria that play ar
complicated organic matter in the soil. They are of great interest for reb
producers of diverse metabolites with several biotechnological appc:
tools could help the researchers o determine the BGCs of seconda
like herboxidiene, paulomycin, sceliphrolactam, bagremycin, and hur
Sfreptamyccs (Lee ctal,, 2020), Actinobacteria synthesize several secondary metabolites with various
biological activities (Passari ¢t al, 2017). Several phenolic compounds (calechin, kaempferol,

! June 2021 | Volume 12 | Article 655620
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Production and application of glucose isomerase from Streptomyces
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Abstract

This study reports Streptomyces sp. strain T.5.A.KP identified as Streptomy
actinobacteria of Madhya Pradesh (India) as a new actinobacterial strain
Streptomyces sp. strain TSA. Dm1 closely related to Streptomyces sampson
were selected from an array of 120 actinobacterial isolates, whic
36% amylase producers. S. enissocaesllis ylelded maximum Gl at pH7 and 70
from Streptomyces sp. strain TSA, Dm1 was observed at pH 7 and 37 °Cin 94, b. Mighaelis
and amylase was 1.54 M and 0.36 M, respectively. Vp,,, for Gl was 11.76 v/
employed for HFCS production. Saccharification of corn starch was achieved up to 90.

ces enissocaesilis isolated from soil inhabiting
for production of glucose isomerase (Gl) and
ji for the production af amylase. These strains

-Menten constant (K;,) for Gl
ml and amylase 33 U/ml. These cultures were
9% by Streptomyces sp. strain TSA.

Dm1, and the glucose was isomerized to 40.8% by S. enissocaesilis. Presence of glucose and fructose in HFCS was also

confirmed by high-performance liquid chromatography.

ke

Keywords Actinobacteria - Streptomyces - Amylase - Glucose isomerase - High fructose corn syrup

1 Introduction

High fructose corn syrups (HFCS) in the past half cen-
tury have gained remarkable attention as a sweetener
for food and beverage industry. This liquid sweetener
was developed in the 1960s as a partial replacement to
sucrose which suffered production shortages and price
hikes after Cuban revolution [1]. HFCS is an equilibrium
mixture of glucose and fructose which has sweetening
ability comparable with sucrose [2]. Fructose in HFCS is
1.3 times sweeter than sucrose and 1.7 times sweeter than
glucose, Thus, HFCS possesses a higher sweetening capac-
ity. This sweetener possesses a high commercial value, and
its annual production is estimated to be 10 million tons [1].

Fructose is twice as sweet as sucrose, and glucose
Imparts 70-75% sweetening as that of sucrose (3], HFCS

) Sheetal Bhasin,z sheetalrbhasin@gmall.com | Department of Blosclences, Mahara)a Ranjit Singh College of Prg
Indore, M.P, India. *School of Life Sciences, Devi Ahilya Vishwavidyalaya, Indore, M.P, India.
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is chiefly produced from non-sweet sources like starch or
cellulose which makes it cheaper than sucrose [4]. Apart
from this, HFCS is stable and does not pose the problem of
crystallization. Its commercial manufacturing began from
1970s opening a new frontier in the sweetening market.
The industrial production of HFCS requires two impor-
tant stages. In initial step, @mylase is employed for sacchar-
ification of nop-sweet starch to monomeric glucose units
followed by its isomerization into fructose using glucose
isomerase [5). Usually two variants, HFCS-42 (42% fructose)
and HFCS-55 (55% fructose) are available commercially [6].
The concentration of fructose in HFCS can be enriched to
90%, but industrially HFCS-55 Is chlefly used as sweetener
in cold drinks, ice cream and yogurts. HFCS-42 finds its
usage in confectionary and beverage industries [7].
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Sources and biological activity of Coumarins: An Appraisal
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Abstract
Coumarin was first isolated as a natural product in 1820 and

named as derived from the French word for the seeds of
Tonka bean, coumarou, Dipteryx odorata ‘(?r?’umarouna .
odorata) (Leguminosae/ Fabaceae). The structure of
heterocyclic compound is fouad in,most of the drugs that is
the reason why heterocycles are of vital interest in the
pharmaceutical and agrochemical science. In the metabolism
of most of the living cells various heterocyclic compounds
plays important role. In addition, a wide variety of
pharmacological, biological and physiological activities are
also exhibited by O-based heterocyclic aromatic coumarin
compounds. There are following pharmacological activities
for example; anti-cancerous, anti-coagulant, anti-oxidant, anti-
HIV, anti-inflammatory and anti-bacterial which are exhibited
by coumarin, Various sources of natural coumarins and their
biological activities are compiled in the present review article.

Heterocyclic
important part in

Introduction

industry for the

compounds
pharmaceutical
search of effective

have an drugs. Many of the heterocyclic

compounds were isolated from natural

resources and various synthetic methods

bioactive agents. More than 90% of
pharmaceutical drugs have a heterocyclic
ring, e.g. penicillin, quinoline, which
contains heterocyclic structures arc uscd as
analgesics, antibiotics and anti-tumor

Received: 25 July 2020; Accepted: 27 Nov 2020; Published: 25 Jan 2021

were also developed for their synthesis.
Major sources of complex heterocyclic
compounds are the microorganisms which
are used as antibiotics in various infectious
diseases. The coumarins arg, der
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Optimization of various encapsulation systems for efficient immobilization

of actinobacterial glucose isomerase

Tanim Arpit Singh ab Anjana Jajoo b Sheetal Bhasin”

* school of Life Sciences, Devi Ahilya Vishwavidyalaya, Indore, M.P., 452001, India

b Department of Biosciences, Maharaja Ranjit Singh College of Professional Sciences, Indore, M.P., 452001, India

N

ARTICLEINFO ABSTRACT

Keywords:
Immobilization
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Alginate

Isomerization

High fructose corn syrup

Glucose isomerase (GI) converts glucose into fructose by a reversib.le rgaction. This reaction is 1ncéustdnallzil
valuable for the production of high fructose corn Syrup (HFC?) Wthh.lS used as a sweele?er .by 00! ar.\ts
beverage industries. GI being an expensive enzyme necessitates its usage in El‘f\frloblllzed form ‘oa'rl{n;reasxng i

reusability and economic viability. Global HFCS production accounts to 10 million tons'whu:h is lgf est amo;\.g
products yielded by immobilized process. Current study evaluates different encapsulation systems [or immobl-

lization of GI produced by Streptomyces sp. T.5.A.KP which was found sobe, Strepromyces enissocaesilis (Acces'fmn
number MN911386). This is the first report of extracellular GI prod\ug_;ion‘ by a strain of Su'ept?m_yces gmsso-
caesilis. GI was immobilized using chitosan, alginate and agar to enhance its stability and co_nversxon f;:(-ﬁuency.

4 The concentration of polymeric gel with cross linking agent was optimized to get‘ideal pore size for maximum GI
activity. Immobilization on chitosan signiﬁc?ﬁtl‘y increased (P < 0.05) the Gl activity by 47.18%. Agar ﬁ'.icreased
the Gl activity by 19.7% and alginate exhibited 18.5% higher activity than soluble enzyme. Thermal stabfl.lry was
increased by all three processes but maximally enhanced by chitosan immobilization. Chitosan immobilized GI
exhibited enhanced activity at acidic pH whereas agar immobilization enhanced Gl activity in alkaline range.
The chitosan-TPP immobilization proved better than other encapsulation systems. HFCS was produced using
immobilized G1, High performance liquid chromatography (HPLC) analysis of HECS revealed that it comprised of
an equilibrium mixture of glucose and fructose.

1. Introduction

Glucose isomerase (E.C. 5.3.1.5) isomerizes glucose into fructose and
xylose into xylulose, It is also referred as xylose isomerase as it has
higher affinity for xylose but the conversion reaction of glucose into
fructose carries greater commercial Importance. Glucose isomerase (GI)
is widely utilized in production of HFCS, a chief sweetener used in food
and beverages. Higher solubility and sweetening capacity of fructose
than glucose makes it an attractive sweetener at industrial level. HFCS is
cheaper than glucose and also has lower calorific value. For decades, the
conversion of glucose to fructose has been of high interest and great
commercial value (Fatima and Javed, 2020). HFCS finds wide applica-
tion in food (confectionary, baking and softdrinks) and pharmaceutical
industries to impart sweet taste In the products. Annual global produc-
tion of GI is around 10 million tons GI Is an expensive enzyme, therefore,
to make the isomerization process economically feasible its immobili-
zation Is necessary. The immobilization of enzyme can be carried out by

* Corresponding author.
E-mail address: sheetnlybhasin@ymail.com (S, Bhasin),

hutps: Z/doiorg/10.1010/).beab, 2020.101766
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adsorption to insoluble carrier, entrapment within polymeric supports,
cross linking and covalent binding with supports (Tumrurk et al., 2008).
Among these different methods of enzyme immobilization entrapment
process causes least damage to the enzyme structure, therefore this
method was opted for the current study. Gl Immobilization has been
reported by different methods using GAMM support (Yu et al.. 2011),
silica xerogel (Perminova et al,, 2009), Eupergit C 250L (Kaich-
alski-Katzir and Kraemer, 2000) and non porous glass surface (Chopda
et al., 2014). Since G s widely used in food industry, its immobilization
carrier must be non-toxic and economical (Wang vt al.. 2009), In current
investigation, chitosan, alginate and agar were used for immobilization
of G These three carriers were chosen as they are easily available,
economic, non-toxic and biodegradable.

Production of GI can be traced back to initial report by Marshall and
Kool in 1957 using Pseudomonas hydrophila. Since then Actinoplanes sp.,
Streptomyces sp., Bifidobacterium sp., Bacillus sp. and Lactobacillus sp.
have been reported for GI production. Actinobacteria are well known
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Pechmann reaction is mainly used for the synthesis of substituted coumnarins as it can be executed with straight forward

primary resources and gives coumarin derivatives with excellent y
synthesized by condensation of B-ketoesters and substituted phenols un

¢ Nt
|
~

jelds. In the present work coumarin derivatives have been
der mict8Wave ifradiation in solvent free condition in

which oxalic acid is used as catalyst. Oxalic acid is found to be a potential environment friendly catalyst for synthesis of
coumarins. The new method of synthesis described here offers a number of advantages of being convenient, safe, gentle,
shorter reaction time, high yield, and cleanness as compared to the conventional methods. The synthesized compounds have
been systematically characterized by IR and MS analyses. All products are examined for antimicrobial activity against the
Gram positive (Staphylococcus aureus and Bacillus subtilisy and Gram negative (Escherichia ¢oli and Salmonella typhi)
bacteria and antifungal activity against two fungal species (4spergillus sp. and Fusarium graminearum). All the compounds

inhibited the growth of bacteria as well as fungi.

Keywords: Antimicrobial, Antifungal, Coumarins, One-pot Microwave irradiation, Oxalic acid, Pechmann condensation.

Coumarins are found under class benzopyrones of
heterocyclic compounds and most of natural products
contain this heterocyclic nucleus. Coumarin is a
compound with comprehensive range of biological,
pharmacological and various physiological activities.
Coumarins are used as anticoagulant'”, antibacterial’,
antioxidative®, antiviral™®, antitumor™?, bacteriocidal®,
fungicidal', anti-inflammatory and anti-HIV agents
152116 For the preparation of coumarins various
methods for example von Pechmann condensation'’,
Knoevenagel condensation'®, Wittig reaction', Perkin

reaction?, Reformatsky reaction”’®?, and Flash

vacuum pyrolysis”™ are used. Among all these
methods Pechmann reaction seems to be quite facile
and efficient method which requires acidic catalysts.
In various reported methods the catalysts used have
many disadvantage such as moisture sensitive, too
toxic to the atmosphere, rigorous experimental
process and expensive. In order to synthesize
coumarins through Pechmann reaction a relevant and
moderate catalyst is desirable. Morcover the catalyst
should be recyclable which can be consequently used
in the further reactions to make the process
environment friendly. Using simple filtration method

water soluble catalyst is separated from insoluble
products. In our work we used oxalic acid
(as catalyst) for the synthesis of coumarins through
Pechmann reaction. Biological evaluation of
substituted coumarin derivatives was also done by
performing microbiolog}cal bioassay. The biological
activity was determined against bacteria and fungi.
In this work, our purpose of research is to propose
innovative and suitable ways of synthesizing
coumarin derivatives and evaluation of their

biological activities.

Experimental Section

Materials
All chemicals used were of analytical grade. For

biological activity cultures were used from MTCC
(Microbial Type Culture Collection, Chandigarh)
and media used are of Hi;_, ia_and Merck and
instruments are of Remi. (;Smeptomycin and
Amphotericin B wer

The chromatoplates

gel G. IR spectrosc done by
using Shimadzu Foul / // Infra Red
Spectrophotometer  (KBR{W{) (UGC-DAE

T
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ABSTRACT <

The.nanocapsules were prepared by the intetfatial deposition technique proposed

in the year 1989. The required quantity of the drug and benzyl benzoate were:

mixed and added dropwise in the organic phase containing the polymer PLGA
dissolved in the two organic solvents. With continuous stirring at 4000rpm for 1

hour, soyalecithin was added in the above mixture. Finally; the later was added in-

the solution of Polaxamer 188 with a continuous stirring speed of 4000rpm for 30
minutes. Fine concentrated colloidal dispersion of paracetamol nanocapsules were

obtained after the removal of organic solvents and high-speed centrifugation. Then
Keywords anocapsules were characterized by scanning electron microscopy, zeta potential
and particle size analysis. The compatibility of the excipients was analysed by

Paracetamol :
nanocapsules, FTIR. The nanogel of paracetamol was formulated with carbopol 934 and
Accelerated triethanolamine as the major ingredients. The transdermal formulation was tested

Stability eat, for its in vitro permeation studies through the biomimetic dialysis membrane using.
Franz diffusion cell and-entrapment efficiency was-also conducted: The receiver -

Microbiological

tests for organisms, | . i N 5
Stability - solution was phosphate buffer (pH 7.4) and the permeability study was carried out

for 12 hours. The transdermal gel was subjected to accelerated stability tests for 6
months and after this period microbiological tests were performed for common

microorganisms. The qualitative and quantitative estimation = of viable

accelerated stability study showed that the product.is stable for the period of 6
months. The microbiological assay established the absence of common
microorganisms. Transdermal gel formulation containing paracetamol can be
prepared by the interfacial deposition technique using Carbopol 934 as a carrier. In
vitro drug relcase data showed better physiochemical characteristics with no skin
irritation reactions, Moreover, the accelerated stability test and the.migrobiological

tests assured a stable product. o 5.0 A
T )

microorganisms present in the gel was evaluated which includes tests‘for-'tot_al'
viable count (bacteria and fungi) and specified microbial organisms‘(Escherichia.
coli, Salmonella typhi, Pseudomonas aeruginosa and Staphylococcus aureus). The.
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Synthesis, characterization and biodegradation of bioplastic films produced
from Parthenium hysterophorus by incorporating a plasticizer (PEG600)

A
Shashwat Nigam?, Apurba K. Das®, Mukesh Kumar Patidar®*

* School of Biotechnology, Devi Ahilya University, Khandwa Road, Indore 452001, India

b Department of Chemistry, Indian Institute of Technology Indore, Khandwa Road, Indore 453552, India

¢ Department of Biosciences, Maharaja Ranjit Singh College of Professional Sciences, Indore 452001, India
\

ARTICLE INFO ABSTRACT
i Keywords: The alarming use of fossil fuel based plastics causing hazardous environmental impact has drawn attention to-
\k./ gf°g'”nz ) wards alternative sources, Therefore, the present study aims to utilize Parthenium hysterophorus for the production
foc epracetion ioplasti i i ility. id biodegradable- bioplastic films were synthesized
Parthenum hysterophorus of bioplastic films and illustrates its biodegradability. A rapid blo egra{i biop syn

using cellulose acetate (CA) prepared from Parthenium hysterophorus wee&;?fincorporating different copcentra-
tions of polyethylene glycol 600 (PEG600) ranging from 0 to 50% w/v (BP0O, BP10, BP20, BP30, BP40 afd BPS0)
as plasticizer. The films were evaluated based on their physicochemical and mechanical properties, Thethighest

‘ tensile strength and Young's modulus of 11.5 +"%23 MPa and 170 + 0.89 MPa, respectively have been observed
for the BP10. The highest elongation at break of 9.13 + 0.12% was exhibited by BP40. The functional groups of
the plasticized and unplasticized films were characterized using Fourier transform infrared spectroscopy (FTIR).
The bioplastic film BPS0 exhibits highest relative crystallinity of 21.27% determined by X-ray diffraction analysis
(XRD). All the bioplastic films exhibit a good thermal stability and shows three degradation stages in Thermo-
gravimetric analysis (TGA). The bioplastic films are 69.29% biodegradable in natural conditions in 45 days, while
70.29% and 83.57% degradation are observed under composting and laboratory condition, respectively. Hence,
the bioplastic films prepared from Parthenium hysterophorus by incorporating PEG600 can be a potential substitute
for petroleum based plastics.

Cellulose
Cellulose acetate
Plasticizer

1. Introduction posal of plastic waste is also a great challenge. Though, some plastics
can be recycled, which requires additional steps like separation, trans-
portation, processing and rémanufacturing (Shen et al., 2020). The ma-
jority of plastic wastes are incinerated which gives off carbon di oxide

(CO,) and other irritant gases to the atmosphere. The CO, is the single

Plastic has transformed everyday human life and is playing a cru-
cial role in influencing every aspect of life. Though, the majority of the
plastics are petroleum based which dominates everywhere due to their

excellent versatility, mechanical and barrier properties (Gonzalez and
Alvarez Igarzabal, 2013; Sanyang et al.,, 2015). Inspite of plentiful ad-
vantages of petroleum based plastic; it is a big threat to the environment
due to their exceptional resistance to biodegradation (Lopez Rochaetal.,
2020; Bhuyar et al., 2018).

The production of petroleum based plastic consumes about 4% of
the total extracted fossil fuels as its raw material (Lebreton and An-
drady, 2019). The increase in future demand of the plastics by the year
2050 may necessitate 20% of the total fossil fuels extracted globally
(Lebreton and Andrady, 2019). The demand for global energy is also
estimated to rise sharply, which ultimately cause more dependency on
fossil fuels (Aydin, 2014; Aydin, 2015). The excessive use of fossil fu-
els causes increase in green house gases which is a big threat to the
environment (Kone and Buke, 2010). Apart from production, the dis-
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most important green house gas which contributes more than half to
the global warming today, ‘whose share can increase upto three-fourth
by 2100 (Shen et al., 2020).

Nowadays, bioplastics produced from eco-friendly and natural
biopolymers like cellulose, starch, proteins, lactic acid, hydroxy alka-
noates or other materials derived from plant or microorganisms have
become a topic of great interest among the researchers worldwlide
(Joshi et al., 1984; Mostafa et al., 2018). The biodegradation ability of
the bioplastics makes them to decompose into inorganic compounds or
biomass through enzymatic degradation by variety of microorganisms
(Mouafo Tamnou et al., 2021).

Parthenium hysterophorus weed, due to its higher cellulose content,
has been used for the extraction of cellulose’(r_\l_gigﬂai et al., 2008;
Varshney and Naithani, 2011; Nigam et alz:fz.Wassive quantity
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ARTICLE INFO ABSTRACT

Parthenium hysterophorus, the world's one of the most dangerous weeds, was used in the present study for the
extraction of cellulose. The extraction of cellulose from Parthenium hysterophorus was optimized using Plackett
Burman (P-B) Design and Response Surface Methodology (RSM) involving Box-Behnken Design (BBD). The

Editor: Dr. Z. Wen

Keywords:

Cellulose extracted cellulose was obtained with a maximum yield of 36.43% using 2.5% (wt/vol) of acid, 5.9% (wt/vol) of

Parthenium hysterophorus alkali and 2.6% (wt/vol) of chlorination treatment. The yield of the cellulose found to be 36.43% which was 74%

Waste management higher than the pre-optimized value of 21%. SEM micrographs of the extracted cellulose showed cleaner surface

;}:p:;:;surface meshodatigy and fibrillar morphology compared with Parthenium biomass. The functional groups of extracted cellulose were
P characterized by FTIR. The amorphous and crystalline nature of the extracted cellulose was determined by XRD

and the Crystallinity Index was calculated as ~55.28. The thermal stability of the extracted cellulose was better-
than the commercial cellulose and it was stable up to the temperature close to 350 °C. The extracted cellulose
was used to synthesize cellulose acetate and was used further for the preparation of bioplastic film. The prepared
bioplastic was highly resistant to salt and 10% sulfuric acid, but was labile in the presence of alkali. The produced
bioplastic film exhibited tensile strength of 10.8 £ 0.15 MPa, 2.86 + 0.28% elongation at break and Young's
modulus of 153.61 + 0.08 MPa. Therefore, Parthenium hysterophorus can be a potential source for the preparation
of bioplastic and the produced bioplastic can be potentially applied in food, medicine and packaging industries.
i

¢

is cellulose. Cellulose is a linear homopolymer of p-D-glucopyranose
units having long chain joined by (1-4) glycosidic bonds [5,6]. Cellu-
lose is abundantly present in all plant material and has a broad range of
applications over other naturally occurring polymer like proteins and
starch | 7]. Cellulose is used as a most popular constituent of biomass for
more than 150 years due to its universal applicability [8]. Certain plants
contain huge amount of cellulose [9,10]. Together with cellulose,
waste. It is widely distributed at road sides, waste lands, degraded soil, hemicelluloses and lignin are the other major components of natural
rock crevices and bunds. Management of this weed has become a biggest fibers present in the plants. Cellulose is semi-crystalline in nature while
challenge for agricultural scientists, Various management methods such hemicelluloses and lignin are amorphous in nature [11].

as mechanical, biological and chemical methods have been approached; Varshney and Naithani [4] reported the chemical functionalization
but satisfactory solution is still yet to be explored. Henee, the problem of ~ 'of the cellulose extracted from Parthenium weed. However, the prepa-

the eradication of this weed can be solved by its utilization for valuable

1. Introduction

Parthenium hysterophorus L. (Asteraceae) is an invasive weed which
was accidently introduced in India through the seeds imported along
with PL 480 wheat grain []]. It has a great ability to proliferate in
favorable condition throughout the year [2]. An enormous amount of
Parthenium weed is produced annually in the regions of Asia as a natural

products [3]. Parthenium hysterophorus contains 78% holocellulose, The cellulose has been extracted from varis?,g L rials including
15.8% pentosans and 17.2% lignin; therefore this could be a potential wood fibers [ 121, slsal fibers [13,14], cocopfit sk o ), pineapple
i i ber [19],

source for the extraction of cellulose and preparation of biodegradable

material [3,4). The most abundant polysaccharide present on the earth agricultural waste of onlon and garlic liz‘
I
W

,‘{sq'vArc
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The present study focuses on utilization of papaya peel for polygalacturonasc production in solidState fermentation (SSF).
Papaya peel was screcned as optimum solid substrate and valorized under SSF for polygalacturonase production by Asper-

gillus niger ANO7 and the cffect of different fermentation parameters viz. fefrientation ti

me, particle size, moisture content

and agitation speed on the enzyme production was investigated. Two fermentation variables viz. moisture content and fer-
tly affect polygalacturonase production as predicted using Plackett-Burman

mentation time have been identified to significan

Design (PBD). It was further optimized by Response Surface Me

thodology (RSM) using Rotatory Central Composite Design

(RCCD). An overall 5.4-fold increasc (264.20 Ulg dried substrate) in enzyme productioﬁ' was achieved after optimization

reement

at fermentation time 144 h and moisture content 90%. The results of RSM showed that the model was in good ag

with experimental results with R2=99.6% (P < 0.05). A. niger ANO7, A. tubingensis MP30, A. fumigatus M1 and A. sydowii

indicated a high growth rate of 0.55,0.52,0.39 and 0.2

5 mm/h, respectively on the optimized solid substrate in SSF. Native

PAGE and Zymogram study showed predominant presence of polygalacturonase in the purified preparation. The purified
polygalacturonase enzyme signiﬁcanlly increased pomcgranatcjuice clarification by 3.6-fold and prevented haze formation -

" during storage conditions.

o Keywords Polygalacturonas

Introduction

Solid State Fermentation (SSF) has several economic advan-
tages that have demanded the researchers’ interest in recent
years for the production of industrially important enzymes.
The SSF process has been reported to be the most suitable
because of its high productivity, casy enzyme recovery and
cost effectiveness for the production of fungal enzymes

Electronic supplementary material The online version of this
article (htlps://doi,org/l().l()07/9423‘)8-02(l-0()| 38-0) contains
supplementary material, which is available to authorized uscrs.
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/

(Viniegra-Gonz'&le et al. 2003; Pandey et al. 2000). The
agro-industrial residues are not only economical solid sub-
strates but also suitable for extracellular enzyme produc-
tion due to low cost of harvesting and thus are considered
best suited for production of enzymes in SSF (Mahmoodi
et al. 2019), Pectin is the integral part of middle lamella of
plant cell wall (Caffall and Mohnen 2009). It is composed
of D-galacturonic acids joined together by a-1,4 glycosidic
linkages, in which a few hydroxyl are methylated.
Pectin methylesterase, polygala ectin lyase
completely degrade pectin, rel acid units
(Combo ct al. 2012). Polyga tinolytic
enzyme that hydrolyses pect
produces oligosaccharides. ThiNgZTRIGK
to be produced by higher plants an i drg
ing bacteria and fungi (Uzuner and Cekmecelioglu 2015;
Patidar et al. 2018; Aggarwal cl al. 2020). Polygalacturo-
nase is mainly used in beverage industrics for extraction and
clarification of fruil and vegetable juices. Additionally, it has
important role in tea and coffee industry, textile industry,
animal feed industry, treatment of waste water, protoplast
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Abstract

Protcolytic enzymes hold a pivotal position in numerous industrial processes where hydrolysis of protein molecules is
required under precise conditions. The emerging trend of biotechnological applications in recent years has witnessed a
renewed interest in alkaline serine protcases extending their utility in detergent, leather, textile, food and pharmaceutical
industries. A variety of microorganisms have been reported to produce alkaline serine proteases on a large scale, however,
extensive research to find an alkaline serine protease with desirable characteristics such as significant catalytic efficiency,
expanded stability and broad substrate specificity is still ongoing. Although submerged fermentation dominates the com-
mercial enzyme production, recent reports have emphasized on solid state fermentation technology which can reduce major
cost associated with the enzyme production, In the present review, recent research on alka]inc\sgﬁr’le proteases-along with

their novel properties and production using solid state fermentation have been discussed. Y
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ABSTRACT

B_iq-plastics are either bio-based polymers or capable of degradation into simple compounds. The
rising development in the production and use of bio-plastics has globally revolutionized the
dependency on traditional plastics. The conventional plastics prepared from petroleum, coal and
natural gas have been extensively used by humans since antiquity as a prime component of almost
all the materials used in day to day life. Since, these plastics are non-biodegradable; they cause
serious Impact on the environment. Recent years have witnessed the intreduction of a wide variety
ofblo-plastlc_s denygd from natural polymers such as starch, cellulose, chitin etc. These bio-plastics
are now being utilised in packaging materials, glectronics, medical devices; holding immense

potential for utility in future. This mini-review confers about types of bio-plastigMility in
different sectors and their future prospective. S$.C :
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Preventive Load Shedding for Avoiding Line Overload
Under Emergency Conditions Using Sine-Cosine
Technique and Accounting for Distributed Generations

Pradeep Purey*, Rajesh Arya** and S C Choube***

A_v

At times, emergencey' load shedding is required based on predicted load in next interval.
Under such sitvations, the load shedding strategy must be planned in anticipation and
may be implemented after the load increase or in previous interval itself. In view of this,
the paper presents a methodology for optimal load shedding in advance such that operating
constraints are satis(ied in the prescent condition and in the next interval predicted load
condition. The effect of distribution generation has been considered. Sine-cosine
optimization technique has been employed to get minimum load shedding at minimum
buses. The algorithm has been implemented on a 14-bus standard test system.

T

. R
Keywords: .oad shed, Severity index. Line overload alleviation, Distributed genétation

Introduction

Load shedding is an important issue once the system lands in non-correctable emergency
state (Stott et a/., 1987). Non-correctable emergency state may arise owing to violations
of: (i) line flows; (ii) bus voltages; (iii) stability margin; and (iv) frequency deviations. In
each of the above cases, load shedding is required. Many times, if system capability
permits load shedding may be avoided by line switching which may even explore the
possibility of line overload rotation (Arya et al., 2000).

Hajdu ef al. (1968) presented a methodology for alleviating line overloads using N-R
method along with Kuhn-Tucker theorem. Palaniswamy et al. (1985) incorporated
generator and load characteristics for load shedding. Medicherla et al. (1979) used load
flow for developing a load shedding algorithm for line overload alleviation. Shah and
Shahidehpour (1989) used expert systcm-based heuristic approach for line overload
alleviation. Pande and Arya (2005) applied Hotfield neural network-based optimization
for alleviating line overload. Arya and Koshti (2014) developed an algorithm for line
overload alleviations enploying Teaching Learning-Based Optimization (TLBO) technique.
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Abstract

Plant antimicrobial peptides (AMPs) are diverse molecules crucial in host defense mechanisms. Thesc natural compounds display

a significant role as immune modulators and anti-infective agents. They are
snakins, and several others, based on the variation in their
and mechanism of action. The z!lsqcx_idlng number of drug-
s, which can bewtidized as alternatives to

broad-spectrum antimicrobial activities and also play
classified into different families like defensins, thionins, cyclotides,
structure, the composition of amino acids, number of disulfide bonds,

resistant plant and animal pathogens has pushed researchers to scarch for novel peptide:
chemical antibiotics. In addition, the exhaustive genomic and proteomic data available on the cyberspace encourage the

development of peptide libraries used for the prediction of unexplored peptides, thus saving time and cost for wet-lab
experimentation. Understandifg the insights of the structure and function of pmfAMPs would offer excellent opportunities to
expand their use as therapeutics in pharmaceutical and agricultural industries. This study reviewed the basis of plant AMPs,
provided information on recent advancements in omic tools, and updated newly added peptides in the databases. The potential

application of these peptides in human healthcare and agribusiness was also discussed.

Keywords: antimicrobial peptides, plant proteins, protein database, therapeutics, defensin

Introduction Additionally, pathogens are unlikely to develop resistance
Antimicrobial peptides (AMPs) belong to a diverse group of against these peptides as compared to-antibiotics.
bioactive molecules ranging from 10 to 100 amino acid
residues in length [1]. Originally. these peptides were known
to possess antagonistic action against numerous pathogens,
including bacteria, fungi, viruses, protozoa, Recent discoveries
have cxpanded their functions as immune modulators,
antihypertensive molecules, anticancer, and antitumor agents
[2,3]. Nowadays, AMPs are considered a fundamental
component of the innate immune system [(4]. These bioactive
peptides have been naturally and synthetically derived from
various prokaryotic and eukaryotic systems. Natural AMPs
have been isolated from plants, amphibians, insects, mammals,
fungi, bacteria, ete. [5,6]. Recent evidence of increasing
resistance of microbes against antibiotics has drawn attention
towards the use of peptides as novel therapeutics for the

Plants produce defensive molecules in response to the invasion
of pathogens. An array of peptides isolated from different parts
of the plants, namely roots, seeds, flowers, stems, and leaves,
has  demonstrated  antimicrobial  activity  against
phytopathogens, as well as pathogenic bacteria causing
infection in human beings [8). Based on the amino acid
sequence homology, ll;e"' main families of plant AMPs
comprise  defensins, thionins, lipid-transfer proteins,
cyclotides, snakins, and hevein-like proteins [9]. The key
features defining plant AMPs are that they are enriched in
cysteine and glycine and the presence of disulfide bridges [ 10].
The major challenges faced by thesec compounds are the
development of intrinsic toxicity in plants, lesser stability, and
cost of production, restricting their use for commercial
treatment of various Gram-positive and Gram-negative applications. With the advancement in biotechnological
infections [7). The use of AMPs in medicines has emerged techniques, these peptides can serve as an attractive tool in the
rapidly because of their broad-spectrum activity and safety. agriculture field for increasing crop yields [11].

in plants and
plant AMPs

This article summarized diffp®
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ARTICLE INFO ABSTRACT A
Keywords: Alkaline proteases have several industrial applications. In the present study, newly isolated Nescozmospora sp. N1
Microbiology was screened as hyper producer of serine protease. A multimeric protease of the fungus was purified 10 homs-
By mh“°}°9: geneity till 96.78 fold purification with 22.51% recovery. The homogeneity of purified enzyme vizs checked by
‘Enz)ﬁzlt;’;“a native PAGE and its molecular weight was found to be 198.03 kDa by MAL_DI-T OF. On‘ SDS-PAGE znzlysis,
Microbial biotechnalogy enzyme was found to be a hetero oligomer of 17.66 kDa and 20.89 kDa subu{'uts. The purified enzyme showed
Serine protease maximum activity with casein as substrate at 60 °C and pH 8.5. The K, and’\‘[,;;,iigalues were found to b2 0,015
MALDI-TOF mg/ml and 454.45 U/ml, respectively. The enzyme was completely inhibited by PMSF, wihile the activity vizs
Superdex 200 40% enhanced using p-mercaptoethanol, suggesting that it is a thiol-dependent serine protezse. The pufified
, protease was active over an alkaline pH rar.ge from 7 to 12 and temperatures from 20 *C to 60 *C. The enzsme
exhibited excellent stability, almost 100% IOWard;Fréanic 4olvents such as toluene, benzene and hexzne, sur-
factants such as Tr:ton X-100, Tween-20, Tween-80 and SDS, as well as commercial detergents. The significant
properties of purified enzyme assure that it could be a potential candidate for commercial purposes.
1. Introduction bacteria, yeast and fungi [8]. Although, there are many microbial sources

available for producing proteases, only few are recognized as commercizl
Proteases (peptidases or proteinases) are found in all living organisms producers. In recent years, proteases from other sources like insects,

playing a vital role in metabolic and physiological processes [1]. They plants, mushrooms etc. have also been reported [9, 10, 11]. Extracellular
catalyze the hydrolysis of peptide bonds in protein molecules [2]. Pro- alkaline proteases contribute to 25% of total microbial enzyme sales [12]
teases not always fit clearly into the int2rnational system for the classi- encompassing widespread applications in industrial sectors such as
fication and nomenclature of enzymes (EC number) because of their laundry [13], leather [14], silk [15], pharmaceutical [16], nutrition {177,
diversified and complex nature [3]. However, they can be classified ac- silver recovery [18] etc.
cording to their source (animal, plant or microbial), catalytic action The escalating demand of alkaline proteases in various industries
(endo or exopeptidases), pH, molecular size, charge or substrate speci- entails the need of definite properties of enzyme like thermal stability .
- and nature of active site [4]. Ever since the advent of protein profile, catalytic efficiency af higher pH, substrate specificity, kinetic
sccture and homology modelling, other forms of classification such as studies, activity and stability in presence of organic solvents, surfactants
MEROPS databases have been proposed which is based upon the chem- etc. [19, 20, 21]. Bacillus derived alkaline proteases are stable at elevated
ical structure and information about evolutionary relationship of proteins temperatures and pH, but a majority are incompatible with detergent
15). matrices [22, 23]. Therefore, high performance zi]ka]ine proteases are
The worldwide sale of industrial enzymes accounts to US $ 300-600 being sought for commercial exploitations, especially for detergents.
million per annum, 75% share is held Ey hydrolytic enzymes, of which Proteases from microbial origin have long been used in industry.
two thirds are proteolytic enzymes [6]. Microorganisms largely Nowadays, filamentous fungi are preferred over other microbial sources
co-nf.ributc to the production of intracellular and extracellular enzymes because of their biochemical diversity, growth on cost effective sub-
utilized in biotechnological and industrial applications (7], Proteases strates such as those used [n SSF, bulk production of extracellular en-
exploited commercially are mostly derived from microorganisms like zymes, ezse in recovery of product from fungal biomass and suitability to
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Siain removal ! . was found to be a suitable substrate
Dehalring
Histologlcal stalnin, : :

& B mented with a novel inducer, custar

FTIR
up to 1,88 fold. One factor at a time app
response surface methodology was used for further opt
fermentation time, 63% moisture content, 1 x 108

Alkaline proteases find extensive applications
broad alkaline range activity. The present wor
production from Neocosmospora sp.

cost agro-based materlals used in this study. Protease production was ¢

ranging from detergent indus‘fri_tg’to therapeutics due to their
k describes the first report on optimization of alkaline proteade
NI and explores its utility in detergent and leather industries. Wheat brai
fcr protease progyttion under solid state fermentation amongst several low
nhanced when wheat bran was supple-
d apple seed powder in the ratio of 4:1 which increased enzyme production
-0ach was used to select parameters important for production and
imization. The optimum level was attained at 123h
spores/ml jnoculum size and 1.4mm particle size which

resulted in 3.12 fold increase in protezse production. The partially purified enzyme exhibited maximum activity
at 60°C and was active over a wide pH range of 8-12. Protease was compatible with various laundry detergents
viz. Tide, Surf Excel, Ariel, Wheel etc showing more than 80% stability even after 3h of incubation and was
efficlent in removing blood stain from the cotton clcth. The enzyme was also more efficient in dehairing goat skin
as compared to conventional leather processing treatment.

1. Introduction

Protease enzymes are ubiquitous in nature catalysing hydrolysis of

( srotein molecules into peptides and amino acids (Sumantha et al.,

2006). In fact, proteases make up the largest single family of enzymes
engrossing several bioengincering and biotechnological applications.
Alkaline proteases from the array of proteases, account for almost 40%
of the total worldwide sales of enzymes owing to their activity and
stability under harsh operational conditions (Wahab and Ahmed, 2018).
Ever since the advent of biotechnology, alkaline proteascs, primarily
subtilisin derived from Bacillus species have served as an essential
Ingredient of modern laundry detergents (Maurer, 2004). The perfor-
mance of a high grade detergent protease depends upon several pa-
rameters such as degradation of protein stain, compatibility with
detergent components like surfactants, complex agents, perfumes and
other enzymes, stability in the presence of oxidizing agents such as

¢ Corresponding author.,
E-mail address; principal@mracindore,ory, (A, Nighojkar).

https://doi.org/10.1016/f.bcab.2019.101310

bleach and shelf life in detergent formulations (Vojcic et al., 2015).
Advences in improving performance of detergent proteases are ongoing
in te=ms of cost effectiveness, superior washing performance with fabric
care and improved stability. Hence, spotlight on subtilisin like proteases
derived from fungal species having robust properties have gained much
interest ia recent years. Fungi;are known to secrete extracellular en-
zymes in large amounts and are a preferred choice for enzyme produc-
tion duc to ease in downstream processing. Recently, alkaline proteases
have also gained prime importance in leather industries for their ability
to dehair animal skin in a safe and eco-friendly manner (Sujitha st al.,
201€). The foremost step in conventional leather processing makes use
of lime and sulpaide for removing hairs from animal skin. This process
discharges considerable amount of harm] t causing severe
impzct on water and soil. Additionally e@lp@lit .have precise
control over the chemical reaction capy/ca{ k'iﬁ"t{a?%g"g- and loss of
hair and wool (Khandelwal et al., 201 '.gl'ﬁerefore, proteasas may serve
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Abstract
a. Jetropha

Activated carbon is amorphous carbon which exhibit high degree of micro porosity and large surface are

{ureus is an important plant for the production of biodiesel. In the production of biodiescl huge volume of jetropha
husk is generated which are consider as biodiesel waste. Jetropha husk is cfficient m'w_.matcriul for the preparation
nstudy of charactetistics of

of activated carbon. This paper reviews 103 research papers from 1991 to 2017 0

activated carbon prepared from Jetropha husk. Different researcher focus on physico-chemi
activated jetropha husk carbon using XRD, SEM, FT-IR and TGA antysis? Physical properties suc
moisture content, volatile matter content, surface area, CHNS analysis, pH and porosity were studied and analyzed

cal characterization of
h as ash content,

in detail by different author.

Keywords: Activated carbon jetropha husk (AJHC), biodiesel waste, chemical activation, characterization.

Introduction:

Activated carbon is a form of amorphous carbon with small, low volume pores that increase the surface arca
available for adsorption. Activated carbon is prepared by that organic substance which have high amount of
carbon®. Agricultural waste is one of the best choice because it contain high amount of carbon as well as its cost is
_low™, Many researcher prepared activated carbon using various agricultural waste such as rice husk L B 20 B,
\“oyabean hull®?, maize cob® %%, almond and uapricot shell”, cajanas Cajan®* sawdust®?, sugar-canc

baggase®™, jetropha husk>>"".

Jetropha Husk is poor in nutrients so that it cannot be used as agricultural fertilizers but it is rich in cellulose,
hemicelluloses and lignin which is difficult to digest and degrade therefore converting this waste into valuable

activated carbon is finest option?.

Jatropha husk is the waste product of jatropha curcas plant which is a soft weeded deciduous shrub is also known as
ratanjyot®, jamalgota®, chandrajyot®, physic nut*®$ ete. It is a wildly growing hardy plant, in arid and semi-arid
regions of the country on degraded soils having low fertility and moisture**and can live for abg ) years'' . TUis
tropical plant that can be grown in low to high rainfall areas either in the farms as a ¢ or on the
boundaries as a hedge to protect fields from grazing animals and to prevent and contro

Jatropha curcus belongs to the family Euphorbianccac, which is comprised of a
Pelonging to 321 genera®. Now a days these crop is planted as commercial crop btkay
important in the production of oil which is an important replacement of petroleum based dic\gc‘“hﬁiéﬂ-

Me crops of
83080 spccics

Preparation of activated carbon is completed in two steps that is carbonization of raw jetropha husk in an inert
atmosphere and than activation of the carbonized material either by physical activation or chemical activation
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Abstract_.' Adsorption is a fundamental process in the physicochemical treatment of wastewaters, The
coal fly ash is a waste material that generate from industrial processes. It is a cheap, eco-friendly and bio
fiegrac_iable material. Long term exposure of human bodies to heavy metals susceptible to receives various
infection and diseases from an environmental and economic perspective. Adsorption is acceptable process
that can be applied in wastewater treatment, these waste materials pollute our environment or ecosystem and
pose t.he problem of their disposal so “use waste to treat the water” is the concept to avoid the environment
pollution. The.application of available adsorption models such as the isotherm, kinetics and thermodynamics

w as well as the mﬂyence of parameter on metal adsorption by low cost adsorbent shall be reviewed to under-
st_and the adsorption mechanism of low-cost adsorbent. In this review study the chemjcal composition of
different coal fly ash and fly ash for the removal of heavy metal ions are summarized. “3.:.?'

Keywords: F ly ash, Heavy metals, Adsorption, Environment, Wastewater.
. S

Introduction

Quality of water and management of waste is most important proposition in human life. Accretion
of technologies in industrialization and urbanization lead to increase in percentage accumulation of

such as industrial, agricultural and domastic'.
Water is a basic source of life and thus is essential element to all living things on earth. Technolog-

ical development and industrial activities cause heavy metal pollution is posing significant threats to
the public health and environment because of its toxicity, non-biodegradability, bioaccumulation and
persistent tendency through food chain?
Process of adsorption is operate in chemical, biological and physical system for the use of remov-
U ing substances from any liquid or gaseous solution. Adsorption process involy'e separation of a sub-
stance from one phase accompanied by its concentration at the surface of another involves adsorption,
Adsorption efficiency depends on activated carbon, temperature, pH and adsorbate, Heavy metals
from industrial wastewater can be removed by adsorbent’. Heavy metals are toxic in nature therefore
it is essential to remove from wastewater. Adsorption is very common method for removal of heavy

metals from wastewater. So many researchers used fly ash as adsorbent for removal of}ga, ic.ateri-
e
Vi

4 -
al and heavy metals from wastewater?, 7 /\k

The aim and objective of this review paper is to provide fundamental informat
ture in fly ash as a adsorbent for removal of heavy metals.

Composition of fly ash

Fly ash particles are generally spherical in shape and range in size from 0.5pm to lOOp,ﬂ.ls: Fly ash mate-
rial solidifies while suspended in the exhaust gases and is collected by electrostatic precipitators or filter
bags. Table | showed the chemical composition of coal fly ashes.

IJRAR19J2070 | International Journal of Research and Analytical Reviews (IJRAR) www.iirar.orq [ 835
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ARTICLE INFO ABSTRACT

The effects of gamma radiation and monochromatic lights on growth of in vitro shoot cultures c!f orchid,
Dendrobium sonia, were investigated. The gamma irradiated shqosucul.tures grown under white, blue,
yellow and red monochromatic lights exhibited differential gra\pgkpattern. Shoot cultures. gamma
irradiated at 15-45 Gy showed reduced shoot length, fresh weight and leafarea. The mono_chromanc light
significantly influenced survival rate and growth of irradiated shoots. The yellow and red light treagtments
positively influenced survival of gamma irragliated shoots with significant increase in fresh weight, shoot
length and chlorophyll content. Yellow light was found to be most effective as leaf area was increased
across the radiation dose range (15-100Gy) compared to red light. The results demonstrated that the
method of post-irradiation exposure could be useful to improve growth of gamma irradiated in vitro
shoots, and help to recover orchid mutants with novel modifications.

© 2019 The Authors. Published by Elsevier B.V. This is an epen access article under the CC BY-NC-ND
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1. Introduction

Radjation mutagenesis has become an established tool in plant
breeding with significant contribution to crop improvement by
improving existing cultivars [1,2]. There is a great interest in
developing mutants of ornamental plants for flower shapes and
colors [3] as the species are amenable to mutation induction and

-selection based on flower color and plant type mutations is
“ relatively easy [4]. Of the >3200 officially released, improved

mutant plant varieties, more than 625 belong to ornamental plant
category, improved for flower type, leaf size, pigmentation,
photoperiodic response and early flowering [5,6].

Orchids are the popular ornamental plants among the members
of the Orchidaceae that constitute the largest botanical family of
higher plants 7]. These ornamental plants are known for their long
lasting fragrance and quality of flowers. In India, orchids are mainly
grown in the north-eastern region in the dense evergreen forests
under conditions of low temperature and high humidity [8]. The
genus Dendrobium is the largest genus belonging to Orchidaceae
with  most members being epiphytic. Dendrobium has

* Corresponding authors.

E-mail addressefs: penna888@yahoo.com, science2002@rediff; mail.com
(P. Suprasanna), science2002@rediffmail.com (M. Jain).
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approximately 1500 species and almost one fourth of them are
used for their high ornamental value [9). Because of their
commercial value in the horticulture sector, development of
new and novel orchid varieties having exotic color, size and shape
of flowers under diverse agro-climatic conditions has become an
attractive option [10). One of the breeding strategies for orchids is
through induced mutation in which orchid plants or cells are
exposed to mutagens such as gamma rays, x-rays, electrons or ion
beams or chemical agents [10]. Among the targeted breeding traits
for orchid mutants are flower color, sizes, morphology and shelflife
as well as plant architecture and vigor. Although several new
mutant varieties have been developed in ornamental plants using
gamma radiation and are propagated for new traits [11-13], only
few mutant varieties of D. sonia have been successfully generated
through mutagenesis namely ‘Keena Oval’, ‘Ahmad Sobri', *Keena
radiant' and 'Hieng Ding' [14].

In vitro organogenesis is the process where de novo organs can
be induced from cultured tissues (explants), under the influence of
certain physical and chemical conditions such as the type of
explants, basal medium, growth regulators, carbohydrate source,
light, and temperature [15]. In vitro cell and tissue cultures provide
several advantages for mutatipp=brégging, as sufficient, high
amount of in vitro material car -b',e‘g(_t?;hécsj t&Nyr mutagenesis and
Jever, the method is
frequencies and

often challenged by lower jmiutatig

6&1{‘5 g/licenses/by-nc-nd/4.0/).

the CCBY-NC-ND license (http://ieativeTomm
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MAGNETIC FIELD AND ITS IMPACT ON PLANT GROWTH AND DEVELOPMENT r —\
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ABSTRACT ) <
Plant magnetobiology has become an important topic fo study and manage biological effects on plants.Studies
over the past several years have paved its way asa new advancementfor achieving enhanced growth anfi
development in crop plants including horticultural plants.An emphasis has been made upon the use of this
technique with different magnetic field intensity and exposure. The precisemechanism of its action is not known,
but biological and chemical cues are being studied as possible mechanisms. This article presents an overview of

‘magneto priming’ for the enharicement of growth and yield of various plants.

INTRODUCTION ‘ o
All the living organisms in this ecosystem are under the influence of Earth’s geomagnetic field (GMF) and it is

believed that all the life forms have evolved inthe presence of GMF- whether it be geotaxis in magnetotact_ic
bacteria, cellular responses in humans or stimulation of growth in plants(LefévreandBazylinski2013). Amagnetic
field QMF) is a vector field in the neighborhood of constant magnets or electric currents that is specified by both
direction and strength and is characterized by magnetic flux density (measurement in T) and MF strength
(measurement in amperes [A)/meter [m]).The magnitude of the Earth's magnetic field at its surface ranges from
25 to 65 W4T (0.25 to 0.65 gauss). A German botanist in 1930 Ssawostin first reported faster growth stimulation
of wheat coleoptiles under magnetic fields followed by Murphy in 1942 concluding that germination rate of
different types of seeds would accelerate underMF treatment.Developments in the area oftiiagnetobiology began'
in the 1960’s with the development of space biology and the effects on different life forms separately including -,
studies on migratory birds (Wiltschkoand Wiltschko 1972)and hw\xeyb_c:s(Gould 1980). In the subsequent -
period, magnetoorientation of magnetotactic bacteria (Blackmore 1982)was studied under bacterial
magnetotaxis.

Initial studies of MFeffectsonplants were conducted by KrylovandTarakonova(1960)who experimented seed
germinatipn under MF treatment and suggested that the effects were mostly “anauxin-likeand termed the
phenomanon, magnetotropism. There have been several studies on the effects of plants and these have been
reviewed (Maffei 2014).To investigate the magneto sensitivity of plants, four different types of magnetic fields
have majnly been employed:(1) weak static homogeneous magnetic fields, (2) strong homogeneous magnetic
fields, (3) strong in-homogeneous magnetic fields and (4) extremely low frequency (ELF) magnetic fields of
low to moderate magnetic flux densities.

Studieshave shown that magnetic fields have significant effect on seed germination, plant growth, development,
and yield. depending upon a specific species and on the characteristics of ficld exposure such as intensity and
duration with difference in their growth pattern (Teixeira da Silva and Dobrinszki 2016). For example, a
significans decrease in the cell numberof onion (Allium cepa) meristemshas been observed. Barley (Hordeum
vulgare) seedlings grown in Helmholtz coils with a 10 nT MF intensity showed a decrease in fresh weight of
shoots and roots, as well as dry weight of shoots and roots in comparison with’ GMF controls. In another study,
it was concluded that very low MF was capable of delaying both organ formation and development (Lebedev et
al,, 1977).Belyavskaya (2004) found that weak electromagnetic fields suppressed the growth of plants, reduced
cell divisjon, intensified protein synthesis and disintegration in plant roots. Sunflower (Helianthus annuus)
seedlings exposed to 20 pT vertical MF showed small, but significant increases in total fresh weights, shoot
fresh wejghts, and root fresh weights, whereas dry weights and germination rates remained unaffected (Fischer
et al, 2004). However, the best results have been observed for the plants exposed to Electro
nugn?ts.ElecuOmagnetic Fields (EMFs) have magnetic and electrical properties that surround objects with an
electrizal charge which will interact with other objects within that field. At present, there is a growing tendency
to use ejther strong homogencous or in-homogencous field for the treatment of seeds for improving their

performance (Shine et al. 2012). /g.:‘(‘:\
EFFECTS ON GERMINATION RATE AND ROOT AND SHOOT INITIA’PIONi'; P °X

Several studies proved the positive effect of Magnetoprimed seeds with signiﬁ&'mf angfapi g’éf tiination and
carly roat and early morphogenesis giving rise to the possibility that magnetism ‘an indredse the4geed of plant
development. Many studies have suggested positive effects in MF treated seeds. of agrivuttral idportance or
with ornamental value. Groundnut seeds had shown an increase-in germination‘~'(a}e@r@"gf;}\fﬁgous seedling
31
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A novel thiol-dependent serine protease from Neocosmospora sp- N1

| %

%

I

I

Fatema Matkawala®, Sadhana Nighojkar ", Anil Kumar®, Anand Nighojkar ©

& .
* School of Bivtechnology, Devi Ahilya University, Khandwa Road, Indore, 45.2001, India
® Atata Gujri College of Professional Studies, A.B. Road, Indore, 452001, India .
¢ Maharwja Ranyit Singh College of Professional Sciences, Khandwa Road, Indore, 452001, India

ARTICLE INFO ABSTRACT

Keywondse
Microbiology

Enzyme Kinetics
Enzymology

Microbial biotechnolegy
Serine protease
MALDI-TOF

Supendex 200

Alkaline proteascs have several industrial applicatio
was screened as hyper producer of serine protease. A multimeric pmteas.
geneity till 96.78 fold purification with 22.51% recovery. The homogenei
native PAGE and its molecular weight was found to be 198.03 kDa by
enzyme was found to be a hetero oligomer of 17.66 kDa and 20.89 kD3
maximum activity with casein as substrate at 60 °C and pH 8.5. The Km &L :
mg/ml and 454.45 U/ml, respectively. The enzyme was completely inhibited by PMSF, while the acm'ir_v.was
40% enhanced using p-mercaptoethanol, suggesting that it is a thiol-dependent serine protease. The ‘g\mﬁcd
protease was active over an alkaline pH range fggm 7 50’12_ and temperatures from 20 °C to 60 °C. The enzyme
exhibited excellent stability, almost 100% towards organic solvents such as toluene, benzene and hexane, sur-

ns. In the present study, newly isolated Neocasmospora sp. N1
e of the fungus was purified to homo-
ty of purified enzyme was checked by
MALDI-TOF. On SDS-PAGE analysis,
sybunits. The purified enzyme showed
qkz,;,_,, values were found to be 0.015

factants such as Triton X-100, Tween-20, Tween-80 and SDS, as well as commercial detergents. The significant
properties of purified enzyme assure that it could be a potential candidate for commercial purposes.

1. Introduction

Proteases (peptidases or proteinases) are found in all living organisms
playing a vital role in metabolic and physiological processes [1]. They
catalyze the hydrolysis of peptide bonds in protein molecules [2]. Pro-
teases not always fit clearly into the international system for the classi-
fication and nomenclature of enzymes (EC number) because of their
diversified and complex nature [3]. However, they can be classified ac-
cording to their source (animal, plant or microbial), catalytic action
(endo or exopeptidases), pH, molecular size, charge or substrate speci-
ficity and nature of active site [4]. Ever since the advent of protein
structure and homology modelling, other forms of classification such as
MEROPS databases have been proposed which is based upon the chem-
ical structure and information about evolutionary relationship of proteins
[5].

The worldwide sale of industrial enzymes accounts to US $ 300-600
million per annum, 75% share is held by hydrolytic enzymes, of which
two thirds are proteolytic enzymes [6]. Microorganisms largely
contribute to the production of intracellular and extracellular enzymes
utilized in biotechnological and industrial applications (7). Proteases
exploited commercially are mostly derived from microorganisms like

* Corresponding author,
E-mail address: nanandphd@gmail.com (A. Nighojkar).
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bacteria, yeast and fungi [8)]. Although, there are many microbial sources
available for producing proteases, only few are recognized as commercial
producers. In recent years, proteases from other sources like insects,
plants, mushrooms etc. have also been reported [9, 10, 11]. Extracellular
alkaline proteases contribute to 25% of total microbial enzyme sales [12] _
encompassing widespread applications in industrial sectors such as
laundry [13], leather [14], silk [15], pharmaceutical [16], nutrition [17],
silver recovery [18] etc.

The escalating demand of alkaline proteases in various industries
entails the need of definite properties of enzyme like thermal stability
profile, catalytic efficiency at higher pH, substrate specificity, kinetic
studies, activity and stability in presence of organic solvents, surfactants
etc. [19, 20, 21]. Bacillus derived alkaline proteases are stable at elevated
temperatures and pH, but a majority are incompatible with detergent
matrices [22, 23]. Therefore, high performance alkaline proteases are
being sought for commercial exploitations, especially for detergents.
Proteases from microbial origin have long been used in industry.
Nowadays, filamentous fungi are preferred over other microbial sources
because of their biochemical diversity, growth on cost effective sub-
strates such as those used in SSF, bulk production of extracellular en-

2405-84 i . waie .
40/0 2019 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nds4.0/).
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ARTICLEINFO ABSTRACT ‘\\._'_
Keyworde: Alkaline proteases find extensive applications ranging from detergent indifstries to therapeutics flue to their
Proteasc production broad alkaline range activity. The present work describes the first report on optimization of alkahn: protgase
Statistical optimization , production from Neocosmospora sp. N1 and explgges its utility in detergent and leather industries. Wheat bran
Stain remaval was found to be a suitable substrate for protease poduction under solid state fermentation amongst several low
fﬁzh:jlﬁn‘g eal stain cost agro-based materials used in this study. Protezse production was enhanced when wheat bran was supp_‘!e-
Fl'IRD ogical staining mented with a novel inducer, custard apple seed powder in the ratio of 4:1 which increased enzyme production

up to 1.88 fold. One factor at 2 time approach was used to select parameters impaortant for production and
response surface methodology was used for further oprimization. The optimum level was attained at 123h
fermentation time, 63% moisture content, 1 x 10° spores/ml inocidum size znd 1.4 mm particle size which
resulted in 3.12 fold increase in protease production. The partially purified enzyme exhibited maximum activity
at 60°C and was active over a wide pH range of 8-12. Protease was compatible with various laundry detergents
viz. Tide, Surf Excel, Ariel, Wheel etc. showing more than 80% stabiliry even after 3h of incubaticn and was
efficient in removing blood stain from the cotton cloth. The enzyme was also more efficient in dehairing goat skin

{’-7\\
\

as compared to conventional leather processing treatment.

1. Introduction

Protease enzymes are ubiquitous in nature catalysing hydrolyrsis of
protein molecules into peptides and amino acids (Sumantha et al,
2006). In fact, proteases make up the largest single family of enzymes
engrossing several bioengineering and biotechnological applications.
Alkaline proteases from the array of proteases, account for almost 40%
of the total worldwide sales of enzymes owing to their activity and
stability under harsh operational conditions (Wahal and Ahmed, 2018).
Ever since the advent of biotechnology, alkaline proteases, primarily
subtilisin derived from Bacillus species have served as an essential
ingredient of modern laundry detergents (Maurer, 2004). The perfor-
mance of a high grade detergent protease depends upon several pa-
rameters such as degradation of protein stain, compatibility with
detergent components like surfactants, complex agents, perfumes and
other enzymes, stability in the presence of oxidizing agents such as

»
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bleach and shelf life in detergent formulations (Vojcic et al., 2015).
Advances in improving performance of detergent proteases are ongoing
in terms of cost effectiveness, superior washing performance with fabric
care and improved stability. Hence, spotlight on subtilisin like proteases
derived from fungal species having robust properties have gained much
interest in recent years. Furigi are known to secrete extracellular en-
zymes in large amounts and are a preferred choice for enzyme produc-
tion due to ease in downstream processing. Recently, alkaline proteases
have also gained prime importance in leather industries for their ability
to dehair animal skin in a safe and eco-friendly manner (Sujitha et al.,
2018). The foremost step in conventional leather processing makes use
of lime and sulphide for removing hairs from animal skin. This process
discharges considerable amount of harmful effluent causing severe
impact on water and soil. Additionally, the inability to have precise
control over the chemical reaction can cause skin damage and loss of
hair and wool (Khandelwal et al., 2015).
as a greener altemative, replacing the

Received 26 June 2019; Reccived in revised form 16 August 2019; Accepted 26 August 2019

Avallable online 27 August 2019
1878-8181/D 2019 Elsevier Ltd. All rights reserved.
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Abstract ’

Plant antimicrobial peptides (AMPs) are diverse molecules crucial in host defense mechanisms. Thesc_n‘atural'compounds display
broad-spectrum antimicrobial activities and also play a significant role as immune modulators and anti-infective ag?nt.s. T!Iey are
classified into different families like defensins, thionins, cyclotides, snakins, and several others, based on t'he variation in their
structure, the composition of amino acids, number of disulfide bonds, and mechanism of action. The asc.enfimg number otj drug-
resistant plant and animal pathogens has pushed researchers to search for novel peptides, which ca'q\Bg_ ijtilized as alternatives to
chemical antibiotics. In addition, the exhaustive genomic and protcomic data available on thécyberspace encourage the
development of peptide libraries used for the prediction of unexplored peptides, thus saving time and cost for v.v?t-lgb
experimentation. Understanding the insights of the structure and function of lant AMPs would offer excellent opportunities to
expand their use as therapeutics in pharmaceutical and agricultural industries. This study reviewed the basis of plant AMPs,
provided information on recent advancements in omic tools, and updated newly added peptides in the databases. The potential

application of these peptides in human healthcare and agribusiness was also discussed.

Keywords: antimicrobial peptides, plant proteins, protein database, therapeutics, defensin

Introduction

Antimicrobial peptides (AMPs) belong to a diverse group of
bioactive molecules ranging from 10 to 100 amino acid
residues in length [1]. Originally, these peptides were known
to possess antagonistic action against numerous pathogens,
including bacteria, fungi, viruses, protozoa. Recent discoveries
have expanded their functions as immune modulators,
antihypertensive molecules, anticancer, and antitumor agents
[2,3]. Nowadays, AMPs are considered a fundamental
component of the innate immune systcrﬁ [4]. These bioactive
peptides have been naturally and synthetically derived from
various prokaryotic and eukaryotic systems. Natural AMPs
have been isolated from plants, amphibians, insects, mammals,
fungi, bacteria, etc. [5,6]. Recent evidence of increasing
resistance of microbes against antibiotics has drawn attention
towards the use of peptides as novel therapeutics for the
treatment of various Gram-positive and Gram-negative
infections (7). The usec of AMPs in medicines has emerged
rapidly because of their broad-spectrum activity and safety.

*Corresponding author: Email: ak_sht@yahoo.com
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Additionally, pathogens are unlikely to develop resistance
against these peptides as compared to antibiotics.

Plants produce defensive molecules in response to the invasion
of pathogens. An array of peptides isolated from different parts
of the plants, namely rdots, seeds, flowers, stems, and leaves,
has  demonstrated  antimicrobial  activity  against
phytopathogens, as well as pathogenic bacteria causing
infection in human_bgeings [8]). Based on the amino acid
sequence homology, the main families of plant AMPs
comprise defensins, thionins, lipid-transfer proteins,
cyclotides, snakins, and hevein-like proteins [9]. The key
features defining plant AMPs are that they are enriched in
cysteine and glycine and the presence of disulfide bridges [10].
The major challenges faced by these compounds are the
development of intrinsic toxicity in plants, lesser stability, and
cost of production, restricting their use for commercial
applications. With the advancement in biotechnological
techniques, these peptides can serve as an attractive tool in the
agriculture ficld for increasing crop yields [11].

This article summarized different AMPs found in plants and
searching plant AMPs

© 2019 Matkawala ef
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FINANCIAL STATEMENT ANALYSIS OF ONGC LTD: A DESCRIPTIVE STUDY / /\
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Abstract
This write up is an attempt by the researchers to Jind out the effect of financial performance on the

overall performance of the company. The researchers have used various parameters to measure and
quantify the financial performance of the concern. It has been observed that sound financial performance
results in sound Junctioning ¥f the concern. The motive behind this research study is to provide various
Jruitful suggestions not for only the company under study but for all those companies comprising of
similar kind of business.!

Keywords: Financial Performance, Proﬁtgbilitgg Solvency, EBIT

Introduction

Finance is important for every business organization whether the business is small, medium, or large.
Without the adequate finance an enterprise cannot accomplish its objectives and cannot sustain in
the market. There are tWo purposes for the business for which it needs finance, first one is the
establishment of the business and second is to carry out its day to day operations :S0-we can say that the
finance is the life blood of an enterprise and it is very necessary that an entcrprkg‘fshould perform very

operations in monetary terms. It is used to assess firm's overall financial health over a given period of
time. It generally reflects the overall performance of the busindss 4§ it tells us about the profitability,
liquidity, feasibility, as well as the growth of the business. It is also used to indicate firm’s success, state
of affairs, and compliance. In order to find out the financial performance of an enterprise
financial performance analysis is done, so that the relationship between the various items or

it is beneficial not only for the enterprise but also for the Creditors, Investors, Management, and Bond
Holders etc. Thus for the Feasibility, Viability, Capability, Diversification, Expansion, and growth of.an
enterprise, an enterprise should have a better financial performance.

Review of Literature
Sheela (2011), researcher has revealed the financial performance of Wheels India Ltd. through various

financial tools namely ratio analysis, comparative balance sheet and DuPont analysis and also statistical

Singh A. & Tandon P. (2012),in their paper they examined the financial performance of SBI and ICICI
banks public sector and private sector respectively they compare the financial performance of SBI and
ICICI banks on the basis of ratios such as credit deposit, net profit margin etc. The period of study taken
is from the year 2007-08 to 201 1-12.The study found that SBI is performing well and financially sound
than ICICI Bank has better managing efficiency than SBI.

Roy M. & Sabah N. (2014), in their paper analyzed the performance of Oil and Natural Gas
Corporation by using ratio analysis tool particularly those which are related to financial statement and
find out the strength and weakness of the company and their position in the market the balance of
2010-2013 are used.

*Assistant Professor, Maharaja Ranjit Singh College of professional Scicences, Indore
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An overview on preparation and characterization of
activated jetropha husk carbon

&
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Activated carbon is amorphous carbon which exhibit high degree of micro porosity and large surface area. Jetropha
. Cureus is an important plant for the production of biodiesel. In the production of biodiesel huge volume of jetropha
husiis generated which are consider as biodiesel waste. Jetropha husk is efficient raw material for the preparation
of activated carbon. This paper reviews 103 research papers from 1991 to 2017 on'stttdy of characteristics of
activated carbon prepared from Jetropha husk. Different researcher focus on physico-chemical characterizatjon of
activated jetropha husk carbon using XRD, SEM, FT-IR and TGA analy&ts. Physical properties such as ash content.
moisture content, volatile matter content, surface area, CHINS analysis, pH and porosity were studied and analyzed
'~ in detail by different author.
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Keywords: Activated carbon jetropha husk (AJHC), biodiesel waste, chemical activétion, characterization.

Introduction:

Activated carbon is a form of amorphous carbon with small, low volume pores that increase the surfacc arca.
available for adsorption. Activated carbon is prepared by that organic substance which have high amount of
carbon®’. Agricultural waste is one of the best choice because it contain high amount of carbon as well as its cost is
low™. Many researcher prepared activated carbon using various agricultural waste such as rice husk !5 1% 20. 2.
s0; *ean hull*?, maize cob??**%% almond and apricot shell?’, cajanas Cajdn®®??3% sawdust®'??, sugar-cane

baggase®>3*, jetropha husk®>”7,

Jetropha Husk is poor in nutrients so that it cannot be used as agricultural fertilizers but it is rich in celluluse.
hemicelluloses and lignin which is difficult to digest and degrade therefore converting this waste into valuablc
activated carbon is finest option?.

Jatropha husk is the waste product of jatropha curcas plant which is a soft weeded deciduous shrub is also known as
ratanjyot®, jamalgota®, chandrajyot®, physic nut®*® etc. It is a wildly growing hardy plant, in arid and semi-arid
regions of the country on degraded soils having low fertility and moisture*and can live for about SO vears”. It is
tropical plant that can be grown in low to high rainfall arcas cither in the farms as a commercial érop or on the
boundaries as a hedge to protect fields from grazing animals’and to prevent and control erosion*® %, The crops of
Jatroph.a curcus belongs to the family Euphorbianccae, which is comprised of approximat specics
Pelongmg.to 321 genera®, Now a days these crop is planted as commercial crop becauseg ically
Important in the production of oil which is an important replacement of petroleum based diese}) '

Preparati i ; . . L - ;
mm{; Sral:wu of activated f:arbon Is completed in two steps that is carbonization of raw jetrop Mo ﬁ/{m inert
phere and than activation of the carbonized material either by physical activation or chemical activation
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Abstract

On &" November 206 night ai 815 pom. Prime Minisier of intha M. Narendra Modi in his
mischeduled televisian address 1o ihe vation annowneed hat the currency notes of * 300 and 1000
denomination will not be u legal tender money from midnight, The reason for this move was: India's
Ministry of Finance clained that * 500 and ° 1,000 notes ar being used simply 1o finance terrorisin, find
iegal drug sales. fiel the Black marker, drive uaitcrieiting and pay bribes. This so-called “black
money ™ liae reputediy built wp to such epic propartions that Prime Minister Modi declared that enough
was enough, that he would take it upon himself to wash his cotary’s currency supply in one fell swoop.
Phis studvwill help us to know abaut the perception level of collegian students from the different colleges
of Indore cipy.

Keywords: Demonetization In India. Perception. Disudvamiages and Snudy of Colleges.

fiscal prudence, besides contributing to overall
improvement in business environment.

India has traditionally been a cash
intensive economy. According to an estimate,
about 78 per cent of all consumer payments in
India are affected in cash. It was, therefore, obvious
that currency squeeze during the demonetization
‘period would have had some adverse impact on
economic activity, although such impact was
expected to be transient. In order to mitigate the
adverse impact on the common man as also on
economic activity, a series of measures ‘were
undertaken, keeping in view the feedback received
from various quarters showed in below table.

Introduction

On November 8. 2016, it was decided 1o
demonetize  high value currency  notes  of
denomination of * 1000 and * 500 (called specified
bank notes - SBNs). Such notes. valued at * 154
milhon, constituted 86.9 per cent of the value of
wtal cur.ency in circulation. The decision was in
continuation of a series of measures taken by the
Government of India during last two vears aimed at
climinating corruption. black money, counterfeit
currency and terror funding. The decision was
cuided by the aim of reaping its enormous potential
mediua-term benefits in the form of reduced
corruption, greater digitization of the economy,
ir cased flow of financial savings and greater
formalization of the economy. All of these would
lead 10 higher GDP growth and tax revenues that
could be used by the Government for inclusive and
stronger economic growth within the norms of

Copyright © 2019 Published by kaav publications. Al) rights reserved www.kaavpublications.org
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Abstract

A plethora of solid substrates, cultivation conditions and enzyme assay methods have been used for efficient production and

estimation of polygalacturonase and pectin methylesterase enzymes. Recent developments in industrial

biotechnology offer

several opportunities for the utilization of low cost agro-industrial waste in Solid State Fermentation (SSF) ‘for the-pcctino-
lytic enzyme production using fungi. Fruit waste mainly citrus fruit waste alone and along with other agro-industrial wa.ste
has been explored in SSF for enzyme production. Agro-industrial waste, due to the economic advantage of low procu.rmg
cost has been employed in SSF bioreactors for pectinolytic enzyme production. Acidic pectinases produced by fur_lgl are
utilized especially in food industries for clarification of fruit juices. This review focuses on the re\Ecr}t developmctlts in SSF
processes utilizing agro-industrial residues for polygalacturonase and pectin methylesterase préd_,y__dtion, their various assay

methods and applications in fruit juice industries.

S

Keywords Agro-industrial waste - Enzyme assay - Juice clarification - Pectiﬁ&'ytic énzymes - Solid state fermentation

Introduction

Pectinolytic enzymes are a group of related enzymes that
hydrolyse pectic substances. Pectin is a complex polysac-
charide present in the middle lamella of plant cell walls.
It is composed of multiple units of D-Galacturonic acid
linked by a (1, 4) glycosidic linkage. Pectinolytic enzymes
have been reported in higher plants (Nighojkar et al. 1994;

" Jolie et al. 2010) and microorganisms including bacteria and

fungi (Uzuner and Cekmecelioglu 2015; Patidar et al. 2016;
Rebello et al. 2017). Pectin is completely digested by three
major enzymes: pectin methylesterase (pectinesterase; EC:
3.1.1.11), pectinase (polygalacturonase; EC: 3.1.1.15) and
pectin lyase (EC: 4.2.2.10) to rclease galacturonic acids and
its oligomers (Combo et al. 2012). In nature, microorgan-
isms have been endowed with vast potential. They produce a

B4 Anand Nighojkar
nanandphd @ gmail.com

Maharaja Ranjit Singh College of Professional Sciences,
Hemkunt Campus, Khandwa Road, Indore 452001, India

Mata Gujri College of Professional Studies, A.B. Road,
Indore 452001, India

School of Biotechnology, Devi Ahilya University, Khandwa
Road, Indore 452001, India

Published online: 24 March 2018

range of enzymes, which have been exploited commercially
over the years. It has been Feportcd that microbial enzymes
account for 25% of total global enzyme sales (Jayani et al.
2005). The pectic substances can be converted by means of
microorganisms or their enzymes into constituent monosac-
charides or specific oligosaccharides without the production
of undesirable by-products (Zykwinska etal. 2008; Martinez -
et al, 2009). : ' A
Pectinases are known for their tremendous potential in
various industries. Pectin methylesterase and endo-polyg-
alacturonase have important role in softening of fruits,
extraction and clarification of juices, preparing gel, food
manufacturing, retting of textile fibers, extraction of olive
oil, protoplast isolation, etc. (Kashyap ct al. 2001; Jayani
et al. 2005; Kohli and Gupta 2015). Galacturonic acid, pro-
duced by action of pectinolytic enzymes, has various appli-
cations in industries mainly in pharmaceutical industries.
It is used for the production of vj @q )
food industries and as washing ds :

‘acidic pectinase used mainly in fruit juice nd wine indus-
tries (Kashyap et al. 2001).

%ﬁm, p:f:}j @ Springer
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Actinobacterla were Isolated from sofl samples gathered from different localitles of Indore rez)on.'/\mqnz 64
fsolates, 28 exhibited pigment production, These Jsolates were further assessed In secondary sereening by sub-
merged fermentation process, The isolate NL vras found to be the highest pigment producer, Culmra'l and
Morphological characterlstics of our Isolate NL eorresponded with typica’l-:&'ﬂure'. of Streptumycetes. Maxfmum
pigment production was observed on peptonce yeast extract fron medium (PY1). Pigment yicld was hizhest using

cotton method when compared agalnst solid state and submerged fermentation processes. The Influence of feavy

metal salts on pigment production was testedand regults revealed that Co, Cu and Pb Increased the pigment

production whercas Mn was found to have Inverze effect. Antibacterial activity of crude melanin obtalned from
different fermentailve processes was checked against test organisms Escherichla coll, Salmanella typhi, Bacillus
subtills and Staphylococcus aureus, The crude melanin recovered from cotton method and submerged fermenta-
tion exhibited broad spectrum activity against gram positive and gram negative organism. Optimised pigment
preduction using the enhancing heavy metals can be scaled up to jndustrial level for production of pigments to
be employed as preservatives and dyes,

1. Introduction

Actinobacterla are ubiquitous gram positive bacterla exhibiting fi-
lamentous growth and are abundantly present In soil (Lakshmipathy
and Krishnan, 2010; Popa and Bahraim, 2011), They are biotechnolo-
gically valuable class of prokaryotes and have significant importance In
recycling of organic matter and xenoblatic compounds, This activity [s
assoclated with the production of different hydrolytic exo-enzymes
(rinlvasan et al., 1991; Ballav et al., 2012; Barka ¢t al,, 2016). Among
actinobacterla, Streptomyces is one of the largest and widely studied
genera (Slvaperumal et al,, 2014). Their large genome makes them a
prolific source of secondary metabolites like antiblotics, enzymes, antl-
tumor, striking pigments and pesticides (Kafilzadeh and Deldari,
2015).

Production of plgment from microorganisms 1 independent of
weather conditions, Other alternatives of pigment source include
plants which are highly influenced by climatle conditlons whereas
microbial growth can be conveniently controlled by regulating the
physiological and nutritive conditlons. Production of plgments from
microbial sources is therefore advantageous over plant based pig-
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ments (Venil and Lakshmanaperumalsamy, 2009). The characteristic
of pigment production is widespread among the members of actino-
bacterla than in any other bacteria (Sdnchez-Marroquin and Zapata,
1954). The dark-brown to black pigments synthesized by micro-
organlsms are consldered melanins which are formed by the oxidative
polymerization of indolic or phenolic compounds (Manlvasagan ¢t al.,
2013b). Melanins are amorphous, negatively charged, high molecular
welght polymers which have significant contribution in improving the
growth and survival méchanism of organisms. These compounds
are known o protect organisms against environmental stress, tem-
periture extremes and UV radiations (Manivasagan ct al., 2013a;
Sivaperumal et al., 2014). Melanins have widespread applications in
pharmacology, cosmetics, textile, agricultural and food industries
(Dastager et al., 2006).

The objective of the present investigation Is to fsolate potential
pigment producing soil actinobacterla and Implementation of different
fermentative processes for better yield of plgment. The antimicrobial
potential of the pigment was also explored and the potential actino-
bacterial strain was characterised on the basis of cultural and mor-
phologlcal features.
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ADSTRACT. Tor A, B € M), let the Jordan product be 4B + BA and G(A) the
eigenvalue inelnsion sel, the Gershgorin set of A, Characterization is obtained for maps

¢ M) = M (@) satislying
Gl A)p(B) 4 a(B)n(A)] = G(AB + 134)

for all matrices A and B. In fact, it is shown thal such a map has the form ¢(A) =
£(PDYA(PD)™", where P is a permutation matrix and D is a unitary diagonal matrix in
AL

L}

1. Introduction

Eigenvalues of matrices play central role in linear algebra and its applications.
When the order of the matrix is high. there is no efficient way to compute eigen-
values unless the matrix is of very special tvpe. At times knowing the location of
eigenvalues will be sufficient. Hence eigenvalue inclusiou sets (i.e. sets containing
cigenvalues) are of interest to the researchers.

The important. types of eigenvalue inclusion sets of matrix A are Gershgorin set
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2010 Mathematics Subject Classification: 15ARG, [5A18.
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Abstract

In (3], Theorem 2.1 deals with characterization of mappings ¢: M, = My which satisfies 0¢(¢(ﬂ)¢(3)) =
C(AB). where 0.(A), € € [0,1], denotes Ostrowski set ofA. In the proof of this theorem an assertion was
made (assertion 2.6) whose proof contains an error. In this paper an example is provided to substantiate our

claim and the error also has been rectified.
g S

\«____.&':

Keywords: Eigen value, Inclusion sets, Preservers, Gershgorin Set, Ostrowski set. 3

Introduction
~t L s

.~

First we introduce the notations used in the paper.

Let M, be the set of n x n complex matrices and Ly, Eyz,veeer
For any matrix A € M, Eigen values inclusion set is a set which includes all its eigenvalues.
There are three main Eigen values inclusion sets of any matrix 4 € M, namely Gershgorin set, Ostrowski

set and Brauer's st which are denoted by G(A),0,(A) and C(A) respectively (For definitions of G(A), and
0,(A) sce section 1). It is known that 0, (A) = G(A).

In [3, Theorem2.1], it has been proved that, a mapping ¢: M, — My, satisfies
0,(p(A)p(B)) = 0.(AB) for all A, B € M, e € [0,1] if and only if there exist ¢
matrix P and an invertible diagonal matrix D, where D is unitary matrix unless
(n,£) = (2,3), such that ¢(4) = c(DP)A(DP)™.

While Assertions 2.1 to 2.3 prove the theorem for € = 1 i.e, when ¢ satisfies
G(¢(A)¢(B)) = G(AB) for all A,B € M,,, Assertions 2.4 to 2.6 prove the theorem for £ € (0,1). Essentially
proof of assertion (2.6) is the proof of the theorem for £ € (0,1).
The matrices X and Y considered in 2.6 do not satisfy 0;_(/1) = 01(B) as claimed which is crucial for the
2

proof of the assertion. A counter example has been provided in this note to this gff‘cct. Further, X and Y have

E,. be the standard basis of M,.

= #+1, a permutation

been defined so that
01(A) = 01(B) and the rest of the proof goes through.
2 2

This paper has been divided into 2 sections,
Section | deals with basic definitions, statements of key results from [3] and Section 2 with counter example to

show that the claim made in Assertion 2.6 is false and rectification of proof of the assertion.

Section 1: Basic Definitions and Statements

Given matrix A = [a,,] € M, we define
Ri(A) = Row deleted sum of A =10y |ay]

Cp(A) = Column deleted sum of A = Ty =y || & A,
The Gershuorin set of A (see (1], [2]) is delined as //VD C'filil":.",'/
G(A) = U, Gy (A)  where G (A) = (j € Cilu— aw | < R (A)) "
It is well knowa that 6 (A) contains all the Figen values of'A
Lete ¢ [0, 1] the Ostowski set of A (see [1]) is delined by
I - Page 9
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Abstract
A plethora of solid substrates, cultivation ¢

estimation of polygalacturonase and pectin methylesterase enzymes. Recent d

onditions and enzyme assay methods have been used for efficient production and

evelopments in industrial biotechnology offer

several opportunities for the utilization of low cost agro-industrial waste in Solid State Fermentation (SSF) for the pectino-

Iytic enzyme production using fungi. Fruit waste mainly citrus fruit 1
has been explored in SSF for enzyme production. Agro-industrial waste, due to the economic aay
cost has been employed in SSF bioreactors for pectinolytic enzyme production. Acidic pectinases produce

waste alone and along with ottier_agro-industrial waste
dvagtage of low procuring
X d by fungi are’

utilized especially in food industries for clarification of fruit juices. This review focuses on the recent devc]c_npmegts in SSF+
processes utilizing agro-industrial residues for polygalacturonase and pectin Tdthylesterase production, their various assay
methods and applications in fruit juice industries.

Keywords Agro-industrial waste - Enzyme assay - Juice clarification - Pectinolytic enzymes - Solid state fermentation

Introduction

Pactinolytic enzymes are a group of related enzymes that
hydrolyse pectic substances. Pectin is a complex polysac-
charide present in the middle lamella of plant cell walls.
It is composed of multiple units of D-Galacturonic acid
linked by « (I, 4) glycosidic linkage. Pectnolytic enzymes
have been reported in higher plants (Nighojkar et al. 1994;
Jolie et 21. 2010) and microorganisms including bacteria and
fungi (Uzuner and Cekmecelioglu 20135; Patidar et al. 2016;
Rebello et al. 2017). Pectin is completely digested by three
major enzymes: pectin methylesterase (pectinesterase; EC:
3.1.1.11), psctinase (polygalacturonase; EC: 3.1.1.15) and

its oligomers (Combo et al. 2012). In nature, microorgan-
isms have been endowed with vast potential. They produce a

= Anand Nighojkar
nanandphd @ gmail.com

Mzhzrzja Rarjit Singh College of Profassional Sciences,
Hemlunt Campus, Khandwa Road, Indore 452001, India

= Mata Gujri College of Professicnal Studies, A.B. Road,
Incore 452001, India

School of Bictechnology, Devi Ahilya University, Khandwa
Ro2d, Indore 452001, India

Publisted online: 24 March 2018

range of enzymes, which have been exploited commercially
over the years. It has been reported that microbial enzymes
account for 25% of total global enzyme sales (Jayani et al.
2005). The pectic substances can be converted by means of
microorganisms or their enzymes into constituent monosac-
charides or specific oligosaccharides without the production
of undesirable by-products (Zykwinska et al. 2008; Martinez
et al. 2009).

Pectinases are known for their tremendous potential in
various industries. Pectin methylesterase and endo-polyg-
alacturonase have important role in softening of fruits,
extraction and clarification of juices, preparing gel, food
manufacturing, retting of textile fibers, extraction of olive
oil, protoplast isolation, etc. (Kashyap et al. 2001; Jayani
et al. 2005; Kohli and Gupta 2015). Galacturonic acid, pro-
duced by action of pectinolytic enzymes, has various appli-
cations in industries mainly in pharmageutieshipdustries.
It is used for the production of vitam'(rr}/g Esﬁd@
food industries and as washing poyder agentN
industries (Molnar et al. 2009; Bx\ii-g;qa-
Almost all the commercial prepatations 0£pe
produced from fungal sources (Kertgsz/1951). Fil
fungi especially Aspergillus niger is 2 ghaibr b
acidic pectinase used mainly in fruit juice an
tries (Kashyap et al. 2001).

wine indus-

bialus clialin .
Ty e @ Springer
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~  ALook Ahead Load Shed Strateg)('é?
" for Line Overload Alleviation Based /-

on the Sensitivity of a Severity Index .
Incorporating Distributed Generations

Pradeep Purey*

&

The paper describes a new methodology for load shed at buses incorporating the
effect of Distributed Generation (DG) at selected buses. The strategy gives load shed
amount at selected buses in anticipation of the predicted load in the next interval. The
method first exploits the capability of DG present at various buses for achieving line
overload alleviation and then, if necessary, load shed is executed at load buses. Itis a
monovariable method, where load shed is executed at buses having the high§st
sensitivity of Severity Index (SI), and then another bus is selected in thqlggkt iteration
based on the magnitude of sensitivities. The algorithm has been implemented on a
30-bus test system., N

Keywords: Load shed, Severity Index (SI),J acobian, Sensitivity, Line overload alleviation,
Distributed Generation (DG)

Introduction

" Various security levels based on the operating conditions of a power system were defined

by Stott et al. (1987). ‘Secure’ and ‘correctively secure’ status provide safe operating
conditions. Disturbances in the system, e.g., component outages, load increase will bring
in the system various unsecure operating conditions. These unsecure emergency states
are alert, correctable emergency and non-correctable em'erg_enC}}. Violations of operating
constraints, e.g., bus voltage magnitudes, line flows and volt'age"fsfﬁ‘li'illify‘>margin are
alleviated by rescheduling usual real and reactive power control variables if the system
operates in alert and correctable state. Unusual control action as line switching is executed
for alleviation of line overloads or rotation of overload at times if system capability permits
(Arya et al., 2000). If the system lends up in non-correctable emergency state, then load
shedding is the only remedy to make the operation of system secure. At times, at selected
buses, Distributed Generation (DG) is available in standby mode which may be strategically
brought into the picture for alleviating operating limit violations (Bae et al., 2004; Arya
etal.,2012a; and Arya, 2014). Hence the option of DG should be taken intcyg&iﬂ&ation

- S.C

- . . — TR
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ABSTARCT .
With the advent of the 21st century, the role of Employees State

Insurance Corporation is important to provide thelr services in the

!/
¢

attempted to examine the impact of managerial effectiveness on
Employees State Insurance Corporation employees. This sector is very vital
to protect the employees and very much conscious about their social
security. An amplified reliance on computerized technolog y,sge]e-}v_,or_king,
self-regulated work and team work; all these changes mové towards d

more flexible and elastic personnel management, both in number of .
increasing human power and in their skills and competencies. The adjustments with the changing conditions

of work and employment are responded by significantly. With the growth-of information technology, leaner
& flexible processes have increased the demand for competent managers for handling the multi — task. For
this study total 100 employees of Employees State Insurance Corporation were selected to examine the

impact of managerial effectiveness.

KEYWORDS: emotional intelligence managerial effectiveness, work and employment, competency, “self-

regulated work.

INTRODUCTION
India’s population although their capacities to pay insurance premiums are very low mainly

consisting of middle and low-income segment requires the stipulation-of social security. In India, only 3% of
population is covered by some type of health insurance, either social or private due to unawareness of the
schemes of ESIC. The existing mandatory health insurance scheme in India for Organized Sector is —
g{anO|VEES’ Stat:(aEiSnl;usrat:lce Sr;heme (ESIS) and Central Government Health Scheme (CGHS). The Employees’
ate Insurance | cheme Is more a i i thi : i
e e (e Scheme ppropriate and significant because this was the first social insurance
SchemeT\zﬁi;:sii srz;ial inslurance measures Introduced in India was the Employees’ State Insurance (ESI)
corporatian {ESIc Cr)s re tef:/ant and. implemented and administered through Employees State Insurance
indmnty and me;dlcaTr e last six decades ESI Scheme of India is a major multi-dimensional social
site. -t t;]a-re programmer- that has emerged with its exceptional growth in lieu of
Despite al the eff, r(:grap (;C coverage, multl-fgcg_ted services and an Infrastructure thai-hag no analogous.
aou, piie is made by the Corporation for the efficient performance of :
the imp’a i rgot§p calcny of the C?rporatlon has not been very positive, Theré
persone for the del;sna Ir}tellig.ence in handling the managerial tasks efficiently
ery of services by Employees State Insurance Corporation.
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Abstract

Polygalacturonase, an industrial enzyme has been produced from various fungal isolates using solid state and suf)qu'w,cd fermentation tcchniqut_:s,
The challenge has been yield, extraction and cost of production. In the present study, a low cost solid substrate, dfed papaya peel was employtd
for polygalacturonase production using Aspergillus niger ANOT, Polygalacturonase enzyme from Aspergillus niger ANO7 was purified to 248
fold with a 52.6% recovery through anion exchange chromatography on DEAE-ccllulogg-and, gel filtration chromatography using Sephadex G-
200. The SDS-PAGE revealed that the enzyme was monomeric with a molecular weight of 64.5 kDa. The optimum pH and temperature were 5.0
and 55°C, respectively. This enzyme was stable over a wide pH range (4.0-7.0) and relatively high temperature of 55°C for 1 h. The Km and
Vmax values of polygalacturonasc for polygalacturonic acid were 2.6 mg/l and 181.8 pmol/mUmin, respectively, The purified enzyme could

digest the polygalacturonic acid into oligosaccharides with a small amount of galacturonic acid as visualized on thin layer chromatography.

Keywords: Polygalacturonasc, Purification, Characterization, DEAE-ccllulose chromatography, Sephadex G-200 chromatography

Introduction

Pectin, a major constituent of plant cell wall is mainly composcd of
galacturonic acid residucs. The cnzymes that hydrolyze pectic
substances are broadly known as pectinolytic enzymes, which include
pectin methylesterase, polygalacturonase (exo-polygalacturonase and
endo-polygalacturonase) and pectin lynsc on the basis of their mode
of action {1, 2]. Polygalacturonase is one of thc most widely
distributed enzymes in bacteria [3], fungi [4] and plants [5].
Polygalacturonase (pectinase; EC. 3.2.1.15) hydrolyzes the a-1, 4-
glycosidic bond between galacturonic acid residues and releases
oligomers of D-galacturonic acid,

Polygalacturonase has a share of 25% in the global sales of food
enzymes and has numerous biotechnological applications such as in
fruit juice extraction and its clarification, scouring of cotlion,
degumming of plant fibers, waste water treatment, vegetable oil
extraction, tea and coffec fermentation, bleaching of paper, in poultry
feed as additive and in alcoholic beverages [6-9].

Polygalacturonase has been purified and characterized from various
fungal isolates viz. Mucor flavus [2), M. circinelloides [10), A. niger
[11-13], A. awamori [14, 15], A. carbonarius [16), Rhizopus oryzae

*Corresponding author; Email: ak_sbt@yahoo.com

11|Page
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[17], Sclerotium rolfsii [18), Penicillium sp. [19, 20, Bispora sp. [21]
and Neosartorya fischeri [22].

Polygalacturonase production from microorganisms has ‘been

. reported under both submerged (SmF) and solid-state fermentation

(SSF) conditions [23]. SSF holds tremendous potential for the
production of industrial enzymes. Agro-industrial residues arc
generally considered as suitable substrates for the production of
enzymes in SSF (24-26). ¢

In the present study, polygalacturonase produced by locally isolated
A, niger ANO7 in SSF has been purified using ammonium sulfate
precipitation, ion exchange and gel filtration chromatographies. The
purified enzyme has been characterized for its physico-chemical
properties.

Materials and Methods

Materlals
Pectin, polygalacturonic acid and D-galacturg
from Sigma-Aldrich Chemical Co,, U
papaya peel and orange peel were collect
and dried before use. Other chemicals uk
analytical grade.

R;;rll 2017! Volume 01 | Issue 01

© 2017 Patidar et al.; llcenses Canadlan Journal of Blotochnology. This Is an open access arlicle distributed as per the terms of Creative Commons Attribution-
NonCommarcial 4.0 Intarnational (hitps://creativecommons,org/licenses/by-nc/4.0/), which permits unrestricted use, distributlon, and reproduction In any medium,
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Coumarins have been synthesized by microwave irradiation in
solvent free reaction condition. and excellent yields of coumarins
have been obtained with high purity. Pechmann method is a
revere reaction which is one ol the easy and forthright scheme
used to produce coumarins. IR and NMR spectroscopy have been
used 1o conlirm the successful synthesis ol coumarins by
Pechmznn reaction. Use ol commercially accessible low-cost
catalyst makes this procedure veny fascinating from a cosl-
effective pomnt of view. An easygoing and capable microwaye
synthesis technigue has been evolved for condensation ol
B-ketoester and substituted phenol in the presence of catalytic
quantity of oxalic acid al extensive lemperaiure range lo give
the resultant  substituted 4-methyl-2H-chromen-2-one  in

elevated outpul.
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Pechmann condensation. Substituted phenols

Coumarins are placed under the class benzopyrones of
heterocyclic compounds having physiological and
pharmacological activities. They are widespread in
plants. they are also isolated_from tonka bean, which
also gave them their name (from a French comarou)'.
Various natural products such as organic and
medicinal useful compounds contain coumarins as
main structural unit?. Usually they are used as linker
in agrochemicals, cosmetic and drugs® and in the
synthesis of insecticides. optical brightening agents®,
dispersed fluorescent and tunable dye lasers®,
Coumarins are recognized 10 have several biological

activities such as antifungal, platelet aggregation®,
antibacterial’, anticancer®, antioxidative properties”.
anticoagulant. anhelmentic. hypnotic’,  inhibitory
of steroid 5- reductase'. anti-inflammatory and
anti-HIV activities''. Additionally coumarins act as
main component of fluorocoumarins, chromenes.
coumarones. and various medicinal plant'?. These
properties make coumarins especially attractive target
for organic chemists lo prepare a number of designs
of bioactive compounds.
Microwave irradiation
proficient synthesis of various compounds. The
solvent-free conditions makg_ reaction time shorter
which is suitable for the éyto#hesis of heterocyclic
13-17 }

is used as a ol lor

compounds -
In the present work coumarin derivatives have beén

synthesized in “solveni free conditions starting from
substituted phenals along with methyl acetoacetate
and ethyl acetoacetate in the presence of catalyst.
Coumarin and its deriyatives can be synthesized by
various schemes that consist of Perkin reaction'®,
Knovenegal reaction'®, Wittig reaction’. Pechmann
reaction®', and Reformatsky reaction™. Between these
reactions Pechmann scheme is mainly used for the
research of substituted coumarins as it achieve with
vens straightforward primary resources and gives
excellent yields of coumarin denvatives.

Traditionally the route consists of the condensation
of phenols with -ketoesters in the presence of a range
of reagents to produce excellent vields of 4-
substituted coumarins®'. Synthesis of heterocyclic
compounds by microwave assisted process ix widely
adopted these days because of convenient operating
condition.  Preparation of heterocycelic compound
have been reported in the presence of promoters. like
polyaniline sulfate salt***. heteropoly acids™,
zeolites?”, amberlyst 15%, montmorillonite clay™.
nafion-11",  potassium s ‘
Zn[(L)-proline], catalyst}
acid catalysts™". Largd/ <57
(promoters) used in
production of huge qu
Furthermore Pechmann
conducted by using CuFe 0, M
aluminate ionic liquids*™'', melamine formaldehyde
resin supported H° ion catalyzed'. ionic liquid
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Coumarins have been synthesized by microwave irradiation in
solvent free reaction condition, and excellent yields of coumarins
have ‘been obtained with high purity. Pechmann method is a
revere reaction which is onc of the casy and forthright scheme
uscd to produce coumarins. IR and NMR spectroscopy have been
used to confirm the successful synthesis of coumarins by
Pechmann reaction. Use of commercially accessible low-cost
catalyst makes this procedurc very fascinating from a cost-
effective point of view. An casygoing and capable microwave
synthesis technique has been evolved for condensation of
B-ketoester and substituted phenol in the presence of catalytic
quantity of oxalic acid at extensive lemperature range to give
the resultant substituted 4-methyl-2//-chromen-2-one  in
clevated output,

Keywords: B-Ketoester, Microwave irradiation, Oxalic acid,
Pechmann condensation, Substituted phenolg

Coumarins are placed under the class benzopyrones of
heterocyclic compounds having physiological and
pharmacological activities. They are widespread in
plants, they are also isolated_from tonka bean, which
also' gave them their name (from a French comarou)’,
Van_otlxs natural  products such gg organic and
mefitcmal useful compounds contain coumarins gag
main structural unit?, Usually they are used as linker
in agro'chcmicals, cosmetic and drugs’ and in the
synthcsns of insecticides, optical brightcning agents*
dlsperscfi fluorescent  angd tunable  dye Iascrs’j
Coumarins are recognized to have seyerq biological
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activities such as antifungal, platelet aggregation®,
antibacterial’, anticancer®, antioxidative properties®,
anticoagulant, anhelmentic, hypnotic*, inhibitory
of steroid 5- reductase'®, anti-inflammatory and
anti-HIV activities!'. Additionally coumarins act as
main component of fluorocoumarins, chromenes,
coumarones, and various medicinal plant‘_z. These
properties make coumarins especially attractive ta'rget
for organic chemists to prepare a number of designs
of bioactive compounds.

Microwave irradiation is used as a tool for
proficient synthesis of Va‘i‘i.gu-,S? compounds. Thc.
solvent-free conditions make “reaction time shorter
which is suitable for the synthesis of heterocyclics
compound§>!7 . -

In the present work coumarin derivatives have been
synthesized in solvent free conditions starting from
substituted phenols along with methyl acetoacetate
and ethyl acetoacetate in the presence of catalyst.
Coumarin and its derivatives can be synthesized by
various schemes that consist of Perkin reaction'®,
Knovenegal reaction'?, Wittig reaction?®, Pechmann
reaction*, and Reformatsky reaction?, Between these
reactions Pechmann scheme is mainly used for the
research of substituted coumarins as it achieve with
very straightforward primary resources and gives
excellent yields of coumarin derivatives,

Traditionally the route consists of the condensation
of phenols with ﬂ-ketogsters in the presence of a range
of reagents to produce excellent yields of 4-
substituted coumarins?, Synthesis of heterocyclic
compounds by microwave assisted process is widely
adopFe.d these days because of convenient operating
condition.  Preparation of heterocyclic compound
have been reported in the presence of promoters, like

polyaniline sulfate salt?# heteropoly acids?S,
zeolites”, amberlyst 152, montmorillonite clay®,
nafion-H*,  potassium dihydrogen  phosphate®!,
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In the present investigation, antioxidant activities of different fractions of-.Pru’nus dulcis seed e;ct'l_'lact we‘rg
evaluated. The warring blender method was employed for exl.ractio‘n‘.yvd'mtal phe'nol an °V°“9'd
contents were correlated with the diverse antioxidant activities of dllffcrcnt fr_at':t'mns that shvae

significant correlation with the total lavonoeid content. Maximum antioxidative actmpes were exhlbnt%d
by its ethyl acetate fraction which was selecteedor isolgtion of different colrnpounds. SllX purc. comp_oyr'l S
were isolated which were further evaluated for antiradical, antiproliferative and antibacterial activities.
Out of six compounds, gallic acid, pyrogallol, ethyl gallate and protocatechuic acid showed potent 2,
2-diphenyl-1-picrylhydrazyl (DPPH) scavenging activity. Gallic acid and pyrogallol were also found to be
antiproliferative on two breast cancercell lines (MCF-7 and MDA-MB-468). Further, most ofthe.cc?mpounds
exhibited an antibacterial activity similar to chloramphenicol. To the best of our knowledge this is the first
report on the antioxidant activities of four different fractions of 17 dulcis seed and also on the antiradical,

DPPH antiproliferative and antibacterial activities of the isolated compounds.

Antiproliferative activity © 2016 SAAB. Published by Elsevier B.V. All rights reserved.
Antibacterial activity

1. Introduction source of phenolic compounds and different secondary metaholites -

Autoxidation of polyunsaturated fatty acids of cells is associated
with ageing and different diseases including cancer (Yin and Porter,
2005; Ackerman and Simon, 2014). Synthetic antioxidants such as
butylated hydroxyanisole (BHA) and butylated hydroxytoluene (BHT),
widely used in the food industry are known to be carcinogenic in nature
(Landete, 2013). Therefore, a great interest has been generated in
supplementing them with natural antioxidants from plant sources,
These are primarily polyphenols that commonly act as singlet oxygen
quenchers and as reducing agents which can donate electron and can
block the action of free radicals (Boeing et al., 2012).

Itis believed that regular consumption of nuts, including almonds in
moderate quantity lowers the risk of cardiovascular diseases (Chenand
Blumberg, 2008; David et al,, 2008). Nuts contain a good amount of phe-
nolic compounds, terpenolds, pigments, and other natural antioxidants
thatare helpfulin the protection from chronic diseases including cancer,
primarily due to their secondary metabolites, fibre, vitamin E contents
and some other compounds with antioxidant properties (Craig, 1997),
Almond (Prunus dulcis) is one of the popular tree nuts that is a good

* Corresponding author at; School of Life Science, Devl Ahilya Unlversity, Takshashila
campus, Khandwa road, Indore (M £.)-452001, Indla,
E-mall address; navlifescience@gmail.com (N, Dhingra),

http://dx.doi.org/10.101 6/j:5ib.2016,10013
0254-6299/0 2016 SAAB, Published by Elsevier BV. All rights reserved,

that are considered useful for preventing oxidative stress (Halliwell
etal, 1992; Halvorsen et al., 2002). It is further suggested that polyphe-
nols from almond skin may serve as the source of potent antioxidants
and as antibiotic against Helicobacter pylori (Shengmin et al., 2002;
Carlo et al., 2013), In fact, bicactive phenolic and flavonoids have
been previously isolated from almond skin (Maria et al, 2007) and
antiproliferative terpenoids from almond hulls (Amico et al., 2006)
which have been evaluated for their antioxidative properties, Oxidative
stress induced by free radicals alters the structure of biological sub-
strates, which was believed to be one of the leading causes of cancer.
Antioxidative phytochemicals present in fruits and vegetables can
have overlapping mechanisms of action, including modulation of
detoxlfication of enzymes, scavenging of these free radicals etc, and
thus could prevent cancer (Dhingra et al., 20 14a). It has been reported
that polyphenols and flavonoids possess strong binding ability with mi-
crobial protein and glycoproteins to form complex through hydrogen
bonding and hydrophobic effects, as well as by covalent bond formation
and thus could inactivate microbial adhesins, enzymes, cell envelope
transport proteins, ion channels etc. One of the mechanisms behind
the antibacterlal activity of flavonoids is by reducing outer and inner
layers of membranes fluidity of bacte lakcetissesabolic perturbation
'Is reported to be one of the maj “CauSos
flavonolds (Havsteen, 2002; W fhe :,‘&n'd' UIr
w 'l
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ABSTRACT

%, , ;
Our study presents an elficient system for in vitro plant regenctaljen via somatic
koo (MS) medium

embryogenesis from leaves of € ferbera famesonti eullured on Murashige and S
(cytokinins or

: ! - .
emented with various combinations and concentrations of gfowth regulators
of sections when cultured on MS basal

suppl
aux|ns). Nodular, greenish brown callus was obtained from le:

medivm supplemented with 2.0 myg [ 2, 4-D, Somatic embryo maturation and shoot regeneration

way obtained in MS medium supplemented with 2.0 mg/I BAP and 3.0 m;_l/l IAA, Multiple shoot

pro||feration from the regencrated shoots was obtained under the influence of BAP (2.0 my ') and

Kn (3.0 mg 1"y followed by root induction using Indole-3-acetic acid (IAA 3,0 mg I'"). Our results

may facilitate mass production of high-quality Gerbera plantlets to meet up the demand of cut

flowers in commercial market.

KRYWORDS- Gerbera Jamesonii; plant regeneration; Embryos; in vifro culture;
Benzylaminopurine (BAP), Indole Acetic Acid ‘
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Abstract

Monochromatic lights emitted by fight-emitting diodes (LEDs) have generated ggeat interest (or efficient and controlled growth
in vitro, especially of plants which are v angered o require specific intensity and wavelengih of Tight, Tn the present study, v
have evaluated the effect of monochivin..c LEDS onin vitro morphogenesis: growth, proliferation of shoot cultures, and routing
of Dendrobium sonia. Different lipht sources viz. white LEDs (W), blue LEDs (13), yellow LEDs (Y) and red LEDs (R} were
tested under photoperiod of 16 I of exposure ond § 1 of dark. The frequency of morphogenesis depended on the vavelenyth of
the applicd monochromatic light. {ligher wavelength monochromatic light (yellovr light) was obiserved o induce bigher shoot
proliferation (98%), enrly PLI3 (protocormy ke bodies) formation, differentiation into green buds and hoot initintion us
compared to red, blue wid white light treatments, Yellow light also yielded higher number of’ shoots per explants (29
shoots/explant) than red, blue and white light ticatments. The results supgest that the monochromatic Jight sources stimulate
morphogenic elfects on in virw culiie ol Dendrobium confa, and that veliow light treatment can be used to enhance the
efliciency of mictopropagation

Keywords: Dendrobiunt sp., Pliatrepenerition, Protovorietike bodies, fu vitre celture, Light Emitting Diodes (1.70Ds)

Abbreviations: BAP - G-Benzylaminopuring, IAA - Indole 3- Acetic Acid, MS - Murashige und Skooy medium, VLI -
Protocorm-like bodies

i
commercin) wvalue [2)1 Usually, orchids oare germinated
through seeds but only in the presence of uppropriate liast (4],
Plant tissue cultute techuigque has become very useful fur the
propagation and  production  of orchid  plants ¢f high
commercial value [5). Out of these, there are about 300
spucies available in India

Introduction

Orchids are the monocotyledon ormamental posted plants
belonging, 1o the  family Orelidaceae. They eshibit an
incredible range of diversity . size, shupe, and wolor of
Nowers ond folinge, Orehids categrrized i Wrcintened
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(comprising 140 genera) of owhe o e be found p fodia
(2). Orchids are well known for their cconomic Hnporinnee
and are widely cultivated for crnpnental prposes and tic
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Abstract

Monochromatic lights emitted by light-cmilling diodes (LEDs) have generated ggeal ir,\lgrcsl {or efficient and controlled growth
in witro, especially of plants which are et Langered o raguire specific intensity and wavelength of light. In the present study, we
have evaluated the effect of monochrom....c LEDs on in vitro morphogenesis: growth, proliferation of shoot cultures, and rooting
of Dendrobium sonia. Diflerent light sourcus viz. white LEDs (W), blue LEDs (B), yellow LEDs (Y) and red LEDs (R) were
tested under photoperiod of 16 b of exposure end 8 I of dark. The frequency of morphogencsis depended on the vavelength of
the applied monochromatic light. Righer wavelength monochromatic light (yellow light) was observed to induce higher shoct
proliferation (98%), early PLB (protocorm: like bodies) formation, differentiation into green buds and shoot initiation as
compared to red, blue aad white light treatments. Yellow light zlso yielded higher number of shoots per explants (29
shoots/explant) than red, blue and while light treatments. The results suggest that the monochiomatic light sources stimulate
morphogenic effects on in virre celivie of Dendrokiiun sonia, and that yeliow light treatment can be used to enhance the

efMiciency of micropropagation
Keywords: Dendrobinm sp., Plant regeneratio:, Protocorm-like bodies, In virro cullure, Light Emitting Diodes (L.EDs)
Abbreviations: BAP - 6-Benzylaminopwrine, IAA - Indole 3- Acctic Acid, MS - Murashige and Skoog medium, PLB -

Protocorm-like bodies

;
commercial wvalue [3] Usually, orchids ure germinated
through sceds but only in the presence of appropriate hast [4].
Plant tissuc culture technique has become very useful fer the
propagation and production of orchid plants cf high
cemmercial value [5). Out of these, there are about 300
species available in India.

Introduction

Orchids are the monocutyledon omamental potted plants
belonging to the family Orchidaceae. They exhibit an
incredible range of diversity ir size, shwipe, end color of
fMlowers and foliage, Qrchids are categarized as threatencd
and endemic specics ol largest botanical fumily of higher

plants by International Union for Conservation of Nuture
(IUCN) [I]. It is estimaled tha! abent 1300 species
{comprising 140 gencra) of orchi , can be found i India
[2). Orchids are w=ll known for their economic imporiance
and are widely cultivated for omatnertal parposes and the
production is now asswined at industyial level beeause ol high
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Abstract

Polygalacturonase, an industrial enzyme has been produced from various fungal isolat
The challenge has been yield, extraction and cost of production. In the present study, a lowsost salid substrate, dried papaya peel was employed
for polygalacturonase production using Aspergillus niger ANO7. Polygalacturonasc enzyme from Aspergillus niger ANO7 was purified to 24.8
fold with a 52.6% recovery through anion exchange chromatography on DEAE-cellulose and gel filtration chromatography using Sephadex G-

200, The SDS-PAGE revealed that the enzyme was monomeric with a molecular weight of 64.5 kDa, The optimum pH and temperature were 5.0
and 55°C, respectively. This enzyme was stable over a wide pH range (4.0-7.0) and relatively high temperature of 55°C for 1 h. The Km and
Vmax values of polygalacturonase for polygalacturonic acid were 2,6 mg/l and 181.8 pmol/ml/min, respectively. The purified enzyme could
digest the polygalacturonic acid into oligosaccharides with a small amount of galacturonic acid as visualized on thin layer chromatography.

cellulose chromatography, Sephadex G-200 chromatography

es using solid state and submerged fermentation techniques.

Keywords: Polygalacturonase, Purification, Characterization, DEAE-

Introduction

Pectin, a major constituent of plant cell wall is mainly composed of
galacturonic acid residues. The cnzymes that hydrolyze pectic
substances are broadly known as pectinolytic enzymes, which include
pectin methylesterase, polygalacturonase (exo-polygalacturonase and
endo-polygalacturonase) and pectin lyase on the basis of their mode
of action [l, 2]. Polygalacturonase is one of the most widely
distributed enzymes in bacteria [3], fungi [4] and plants [5).
Polygalacturonasc (pectinase; EC. 3.2.1.15) hydrolyzes the a-1, 4-
glycosidic bond between galacturonic acid residues and releases

oligomers of D-galacturonic acid.

Polygalacturonase has a share of 25% in the global sales of food

and Neosartorya flscheri (22).

Polygalacturonase production” from microorganisms has been
reported under both submerged (SmF) and solid-8tate fermentation
(SSF) conditions [23]. SSF holds tremendous potential for the
production of industrial enzymes. Agro-industrial residues are
generally considered as suitable substrates for the production of
enzymes in SSF [24-26).

In the present study, polygalacturonase produced by locally isolated
A. niger ANO7 in SSF has been purified using ammonium sulfatc
precipitation, ion exchange and gel filtration chromatographies. The
purified enzyme has been characterized for its physico-chemical

enzymes and has numerous biotechnological applications such as in propertics.
fruit juice extraction and its clarification, scouring of cotton,
degumming of plant fibers, waste water treatment, vegetable oil Materials and Methods
extraction, tea and coffee fermentation, bleaching of paper, in poultry
Materials

feed as additive and in alcoholic beverages [6-9].
Peclin, polygalacturonic acid and D-galacturonic acid were purchased

from Sigma-Aldrich Chemical Co, USA. Microbial substrates,
om local juice shops

Polygalacturonase has been purified and characterized from various
fungal isolates viz. Mucor flavus (2], M. circinelloides [10), A. niger
[11-13), A. awamori [14, 15), A. carbonarius [16], Rhizopus oryzae

analytical grade.

"
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[17), Sclerotium rolfsii [18), Pentetlltum sp. [19, 20, Bispora sp. [21]
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Abstract: Adequate reactive pgwer reserve and
voltage stability margin are important issues for
secure operation of power system. Adequate reserve
and margin is achieved by suitable settings of
reactive power control variables. In view of this
novel technique to achieve the above mentioned
objectives has been described in this paper. A
guadratic performance index which minimizes
deviation of reactive power generation from average
generation output of the generators. This assures
adequate reactive power reserve al various PV-buses
on the lower as well as upper bound sides. The
fitness function has been minimized using Jaya
algorithm subject lo desired voltage stability margin
and accounting all equality and inequality operaling
constraints. The developed algorithm has been
implemented on two standard test systems. The result
obtained has been compared with those obtained
using Teaching Learning Based Optimization
technique (TLBO), Differential Evolution (DE) and
Coordinated ~ Aggregation Particle ~ Swarm
Optimization (CAPSO).

Keywords- voltage stability margin, reactive power
reserve, reactive power control variables, jaya
algorithm.

1. Introduction

Maintaining a desired voltage profile along
with adequate voltage stability margin is an
important and challenging problem for modern
interconnected power network. In current operating
state a desired voltage profile is obtained by base
point settings of reactive power control variables e.g.
PV- base voltages, shunt compensation and OLTC
operations. To have desired voltage stability margin
one should have

adequate reactive power reserve

network capability to transfer the rcactive power
and

Voltage profile in current loading conditions [1].

For long time proximity indicators have
been used for voltage sccurity enhancement.
Tiranuchit and Thomas [2] applied minimum
singular value of jacobian to maintain desired
voltage stability margin (VSM) and voltage profile.

ISSN: 2231-5381

Singh college of Professional Sciences, Indore (MP), India
Acropolis Technical Campus, Indore (MP), India

Sensitivity analysis has been used by Begovic and
Phadke [3] for improving voltage security Chebbo et
al [4] developed algorithm for optimum reactive
power dispatch employing LP and an optimal
impedance solution on voltage stability index.
Ajjarapu et al (5] presented an optimal planning
strategy for reactive power against voltage instability
employing repeated load flow runs up to voltage
collapse point. Bansilal et al [6] used least square
optimization technique for maintaining desired VSM
employing L- index [7]. Arya et al, [8] described a
method for static voltage stability «improvements
using a linearized model in¥volving related
sensitivities. Arya et al [9] presented a corrective
rescheduling ~rethodology  for voltage stability
margin enhancement using incremental linearized
model and adapting a quadratic performance index
so as to get closed form relations for obtaining
settings of reactive power control variables: Pande et
al [10] used functional link network for reactive
power  management and voltage  stability
enhancement. Titare et al [11] developed an
approach to mitigate probability of voltage collapse
accounting parameter uncertainties using improved
PSO algorithm.

Taghavi et al [12] used Fuzzy technique to
develop a reactive power optimization algorithm for
hybrid system. Khazali and Kalantar [13] applied
harmony search algorithm for obtaining optimal
performance of the system based on reactive power
considerations. Genetic  algorithm has been
employed for voliage stability margin enhancement
and reactive power dispatch by Devaraj et al [14]. A
preventive strategy for reactive power management
along with VSM improvement has been developed
by Mousavi et al [15]. Singh et al [16] developed a
multi objective VAR management algorithm using
modified differential evolution algorithm. Titare et al
[17] used voltage dependent reactive power rescrves
modeling for voltage stability enhancement
employing ensemble of mutation and crossover
strategics and parameters in differcntial evolution
(EPSDE). Fang ct al [18] developed a robust
optimal reactive power reserves dispatch under
stochastic environment of load injegtert=st buses
employing chance constraints r§
method. Bhattacharya and Raj

~ http://www.ijettjournal.org
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1. INTRODUCTION

Modern interconnected power systems are operating
close 1o their voltage collapse points due o increasing
load and limitation of transmission network and
sources. Under stressed operating condition coupling
between real power and voltage increases and may be
significant.

Thus impact of MW- generation rescheduling is @n
important consideration for improving voltage stability
margin. Kirschen and Meeteron 1] employed MW-
generation rescheduling for alleviating voltage limil
violations. Further it was observed that voltage
magnitude alone is not a good indicator for voltage
stability considerations. Adequate voltage stability
margin may not be available even adequate voltage
profile is observed in power system. Hence Johansson
et al [2] presented an algorithm for improving voltage
stability by shifting MW- generation using classical
optimization technique. Vishakha er al [3] used L-index
?.nd presented an  algorithm  for vollage stability
improvement. Active power gencration direction was
obtained by Wang and Lasseter [4] for improving
voltage stability limit using gradient search algorithm.
Singh er a_I [5] presented and discussed MW-generation
resct}edu]mg at selected buses from voltage stability
cons_ldcralion viewpoint. Arya and Purey [6] employed
modxl_':cd bare bones particle swarm optimization
lcchpl.quc' for obtaining optimum real power generation
participation factors to improve load ability margin of a
power system.

& <
In view ol:?huvc' {his paper describes an algorithm for
optimum real power rescheduling for voltage security
improvement employing Jaya optimization algorithm.
Section-11 presents problem formulation. Scction-IIT
gives solution mcthodology and section-IV  depicts
results on a tests system, Section-V gives conclusions.

1I. PROBLEM FORMULATION
The objective is to maximize load ability limits with

respect 1o MW-generation  scarch direction  [6].
Performance index (PI) is written as follows:

Pl = (P,[l““" _ l:’ﬂ) (l)

it .
P, maximum load ability
P, current loading points

Then PI indicates voltage stability margin. The above
pcrfornlmnce index is* nfaximized subject to operating
constraints given as follows.

(1) Load flow cquations
The repeated load flow equations are written as follow

F(V, 8. & 7)=0 (2)

In above V, 8, represent vollage magnitude and phase
angle vector, respectively. & vector of MW- generation
participation factors, 77 bus load participation factors

(ii) Constraints on MW- generation participation factors
1.e

l‘;%,
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Abstract—This paper presents a new mcthodology for
improving voltage stability under stressed condition by active
power rescheduling accounting inequality constraints. Whenever
the reactive power control variables are exhausted, then only
active power control variables are used to enhance the voltage
profile as well as to obtain desired voltage stability margin, MW-
gencration  rescheduling  using the algorithm Increases
considerable voltage security margin and load bus voltage as well.
The objective is to optimize minimum cigenvalue of load flow
Jacoblan which indicates the proximity indicator of present
opcrating point to saddle node bifurcation point. The minimum
cigenvalue of load flow Jacoblan has been optimized using Black
Hole (BE) algorithm, Proposed methodology has becn
implemented on IEEE 14-bus test system. Performance of the
developed algorithm are compared based on statistical inference
of the fitness function with, Teaching Learning Based
Optimization (TLBO) and Particle Swarm Optimization (PSO)
techniques. The simulation results are good enough to accept and
validate the proposed methodology.

Keywords—MW-generation  rescheduling; BH; Minlmum

eigenvalue; Static voltage stability.
I. INTRODUCTION

Power systems are being operated closer to their stability
limits due to economic and environmental constraints. Voltage
stability has become an increasingly important factor in the
operation and planning of electric power systems. At any point
of time, the power system operating condition should be stable;
meeting various operational criteria and it should also be secure
- in the event of any credible contingencies. There are different
measures against voltage instability in real time and in the
planning and designing stage of a power system.

Reactive power management from voltage stability
viewpoint has been an important issue in recent years.
Enhancement in static voltage stability limit is usually achieved
by rescheduling of reactive power control variables. Since
power, networks are heavily loaded and operate very near to
voltage collapse point. Moreover, reactive power resources,
most of the times touch the limits. There are situations where
voltage security enhancement by reactive power control
variables may not be feasible. In such situation, voltage stability
margin can be enhanced by rescheduling of MW-generation, if
such possibility exists owing to strong coupling between active
power and voltage under stressed condition, under outage
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condition or due to excessive MW transfer along a transmission
line, which may be dictated due to economic consideratiox}s [1].
Mansour et al. [2] used modal analysis for optimum location of
static VAR compensation. A methodology for voltage sgabillty
improvement developed by Verma et al. [3] by controlling PV
bus voltages and minimizing reactive power loss of the
network. Mousavi et al. [4] presented a method of enhanced
voltage stability margin by using reactive power management.
Dike and Mahajan [5] presented voltage stability index-based
reactive power compensation. Basu (6] pr'esgmed a
minimization of active power, Yyoltage deviation and
maximizing voltage stability by’ ysing reactive control ,
variables. Titare et al. [7] developed ah optimal reactive power-
rescheduling algorithm to enhance static voltage stability. All
the research papers for voltage stability enhancement cgted
above use reactive power control variables for optimization.
There may be situations where considerable voltage stability
enhancement could be achicved by chosen MW-participations.
Kirchen and Meeteren [8] have attempted to control the voltage
within limit by MW-generationrescheduling. However, voltage
magnitude itself is a poor indicator of proximity to system
collapse condition. Under emergency condition, the MVA
distance to voltage collapse is of significance instead of voltage
magnitude. Srivastava and Srivastava [9] presented the effect of
generation rescheduling to enhance the voltage stability margin.
Chung et al. [10] described a strategy to improve the power
transfer capability constrained by small-signal stability by
appropriate active power generation rescheduling based on
sensitivity. Dutta and Singh [11] presented a technique for
optimal generators rescheduling technique for congestion
management based on sensitivities of power flow through
congested line. Venkaiah and Vinod Kumar [12] presented a
new methodology for static congestion management (CM) by
optimal rescheduling of active powers of generators. The
selection of generator buses was based on the sensitivity of the
c_ongqstcd line. Proximity indicator becomes important in such
situation. Singh et al, [13] presented new algorithm for active
power generation rescheduling at selected generator.

This paper developed, a new methodology for optimizing
!hc proximity indicator with respect to MW-generations will
improve voltage stability margin, Minimum eigenvalue of load
flow Jacobian has been used as a proximity indicator as well as
opjcctive function. As the system is stressed minimum
eigenvalue continuously decreases and becomes zero at
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Abstract

The banking Industry is exceedingly cutthroat compelitive, with banks not only challenging among
each other; but also with non-banks and other financial organizations. Most banks’ merchandise
developments are uncomplicated to duplicate and when banks provide nearly similar services, they
can only differentiate themselves on the haiis of price, security in (ransactions, convenience, image,
quality of services efc. Therefore, customer reteniion is potentially an effective tool that banks can use
fo gain a stralegic advantage and survive in ftoday's ever-increasing banking competitive
environment. In this study, the determinants of customer retention has been measured and found the
most inmportant determinants from the employees and customers’ perspectives. For this study fotal
500 customers and 200 employees from public and private banks were chosen. Through analyzing the
mean, rank was assigned on the basis of the highes! loadings.

Keywords: Customer Retention, Competilive Advantuge, Determinunts, Imuge, Quality of Services.

Introduction

It is more economical to keep customers than to acquire new ones. The costs of acquiring customers
to “replace” those who have been vanished are sky-scraping. This is because the disbursement of
acquiring customers is incurred only in the beginning stages of the commercial relationship. In
addition, longer-term customers purchase more and, if satisfied, may produce positive word-of-mouth
promotion for the organizations. Furthermore, long-standing customers also take less of the
comPany’s time and are less sensitive to price changes. Banks have the prime responsibility of
providing financing requirements for businesses and carry the overriding responsibility of deposit
safety. With these diverse challenges in the banking sector, most banks have moved out from the
conventional strategies of product development and diversification, antagonistic promotion

campaigns, promotional strategies and establishing branding strategies which ;m- on the
extcrna.\l customers. In this case, use of customer service to provide a co -@3’ vf:.é fast
becoming everyone's stralegy and customer 1etention has become the most/bea { 0 of
Copyright © 2017 Published by kaay publications. All rights reserved w gaMpublicat)
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as to be customer cenfric. As

e ext thal it h

Indian Banking sector is booming every day, it is very clear in compelitive context thal | : As
tory for public sector lo develop proper undersh nd‘r:fg of the customers

i is must along with &grompi response. CRAL.

new private players are entering, it is manda

needs and expectations. Understanding of custoiers and changing demand
in this context is a proper methodology and an organized way to develop customers uii i i
deep analysis of consumer behaviour. The customer farge! base is broadeng day by day. And 10 sustain a{szﬁg 11 the
coupetition marketers have been equipped with a mantra that is CRM vhich enables markefers (o mam!(?m thelr
presence. Flourishing trend in banking sector of India Is expected fo continue Jfor everlasting, and it is attracting huge
attention. Attitudinal shift of the Indian consumer and the emergerce of ICT have transformed the Jface of banking sector
in India. It has-been perceived as a key opportunify area. Present stugly provides detailed information about the growth
of banking industry in India. It further examines the preference and perceplion among péople across different socio-
economic classes in India and how the wban and semi-urban retail markets are witnessing

significant growih.
Keywords; Banking Sector, CRM (customer relationship management), Custoner satisfaction, ICT. Growth.

~

Introduction

Banking is considered as one of the vital contributors o the economic growth of a country. It serves as the central

channel for all economic aclivities. The banking industry in India lias undergone fundamental changes post-
in the 1990s and the government's decision {o privalize banks by

independence. The opening up of the economy
reduction in state ownership culminated in the banking reforms based on the recommendations of the Narasimbam
Comnmittee. Madhok and Zaveri have stated that banking industry has witnessed i sca change since colonial times when

profit was the prime consideration. It then moved to the socialist era of seventies and cighties where serving the poor in
ll}e remotest comers of India was the only goal. During this cra, nationalized banks have started function with a view fo
give access (o organized banking to as many people as possible. Bank policies were solely direcled tawards achieying
the social objectives of employment generation and social welfare. Profit molive took a back sea. ’

Far.\k?\ﬁ S;actc])r in India bqs passed through an‘gxciling and challenging phase, The reforms in the Indian (inancial sector
;:ﬁoﬁo I ;(:“ rt\tdg\;\ liank};ng t(l) ugdergo drgstll_c changes through (he creation and diversification of products/ service
, A v 1w Private Sector and forcign banks, institutional change: opti :
lio, ( vale : : s, adoption of modern (cchnology
globalization of banking aclivitics efc. The s ' idly aller nafi b
; ystem has expanded rapidly aller alization in 196!
Fe Al ' \ ; apidly afler nationalization in 1969 and 1980. The
govcm}gn:f“r\lllic;s bgz:::: \}::rel mostly confined (o }lrban arcas arc now cxpanded to rural areas also. Since 1990s the
, 4 implemented many bzllnkmg sector reforms which have completely changed the pace. face and

character of Indian banking sector,

With i functi ientali §

'I'hcrc;cl;:ccfl:csl ncj(l}angc in the functional orientalions of banks, the cntire purpose of b;

e sll}dics r«';“ Ing scctor has passed through economics and accept challenges and 1
» loltowing are the key challenges of change in (he banking industry;
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Abstract

Currently there is growing craze of commodity (rading in India. Numbers declared Jrom exchanges
like Multi-commodity Exchange (MCX), ICEX (indian Commodity Exchange), National Spot
Exchange Limited (NSEL) shows the growth in volume day by day. But, there is also a negative
corner fo it, many times relail investors' lose money in commodity market, Why this happens.... There
is no fantastic market than it, then also why we are not able to make money in this market? Lack of
knowledge of market is the major reason behind it. In this post, we have taken a view of factors which
affects commodity market. Hopefully it will helpful to commodity tracers. This study found the impact .
of mulli commodity market affecting business growth and development so iotal 100 businessmen veore
selecled dealing in different products and commuodities. The Jindings of the study concluded that due
1o the volatility of the markel price has a greater impact on business.

Keywords: MCX, Growth of Business, Price Strategy, Market Volarility

Introduction
The World Bank report nofes that the global commodity market prices continue to remain weak.

However, owing to the renewed weather-related concerns in the grain markets and resurface of
geopolitical tensions in the Middle East, there exists a revivification of short term risks to the upside
in energy markets, The market has experienced a sharp decline in the prices of metals and precious
metals in the last year (2012). Dwyer, Gardner and Williams (2011) encountered a significant
enhancement in the global commodity market with regard to the volatility and levels of prices over
the recent past. These gains have awakened a number of anxicties for policymakers, permitting the
p'o}emxal for rising commodity prices with some developing nations particularly concerned about
rising food prices. The G-20 has been devoted (o work (0 address excessive commodity price
volatility‘, with a direction on the role pliyed by (he growing presence of finaneial_investors in
commodity markets, A discussion of the relationship between business cyele
economy should, therefore, consider {he interaclion between supply and g€t

Copyright © 2017 Published by kaav publications, All vights reserved wilhat
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ABSTRACT

Aim: Purification and characterization of pecin methylesterase produced by Aspergilus
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charadterized for physico-chemiczl and kinetic properties. “;
Place and Duration of Study: Experiments were performed at the Sch §
Ahilya University, Indore, INDIA and Mzharaja Ranjit Singh College of, cences,
Indore, INDIA, between October, 2014 and August, 2015. ) L,
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ARTICLE INFO ABSTRACT

Article history: Production of an extracellular, acidic pectin methylesterase was carried out by a newly isclateq fungal
Received 17 December 2015 strain identified as Aspergillus tubingensis using dried papaya peel under solid state fermentation. Re-
Received in revised form sponse Surface Methodology involving Box-Behnken Design was &miployed for the optimization of

10 February 2016 process parameters viz. moisture content, period of fermentation, ingtUlum size and particle size of
Accepted 14 February 2016

i i i i i 246.83 UJg dried substrate, obtained by
bl 17 Feb 2016 papaya peels, Maximum yield of pectin methylesterase was ‘ ined |

Metphle‘onlloe W RIEH inoculating 10 g of papaya peel with 1 x 107 spores/ml, at initial 86% moisture content and particle dize
Keywords: ‘ 2 mm after 120 h of fermentation period. The TRtrly same optimized values (R*=0.99) and experimental
Response surface methodology values (R*=0.96) indicated the validity of the statistical model. Under these experimental designs, the

Aspergillus tubingensis yield of pectin methylesterase increased 3.39 fold, which was much efficient and economical than “one
Pectin methylesterase

o factor at a time” methodology. Crude pectin methylesterase showed maximum activity at 50 °C and pH

ﬁ?;:t‘;ar;loc'lmn 4.6. Addition of partially purified enzyme increased the pineapple juice clarity as indicated by an increase
in % transmission at 650 nm from 3.1 to 19.5 and decrease in pH from 4.3 to 3.0

© 2016 Elsevier Ltd. All rights reserved.

1. Introduction and fungi (Plaza et al, 2008; Jolie et al, 2010). Microbial pecti-

nolytic enzymes are among the most important industrial en--

Pectin is a complex macromolecular component of the plant  zymes and are of great significance with wide range of applica-
cell walls. It is a methoxylated galacturonic acid polymer that  tions in fruit juice extraction and clarification, textile processing,

provides integrity and rigidity to plant tissues (Caffall and Moh- degumming of plant bast fibers, treatment of pectic wastewaters,
nen. 2009). It is sequentially hydrolyzed by pectin methylesterase ~ papermaking and coffee and tea fermentations (Kashyap et al.,
and polygalacturonase enzymes for cell separation (Ridley et al., 2001+ Jayani et al., 2005).

2001). Pectin methylesterase (pectinesterase, PME, EC 3.1.1.11) Pectinolytic enzyme production from microorganisms has been

~ catalyzes the deesterification of pectin, yielding methanol and the reported in both submerged (SmF) and solid-state (SSF) fermen-

pectin with a lower degree of esterification called pectate (Du- tation confiitiqns (BeYovi.c'. and Ostrovers'nik, 1997; Favela-Torres
vetter et al.. 2005; Jolie et al., 2010) which acts as a substrate for et-al, 2006). High availability of the solid substrate, less chances of
polygalacturonase (PG, EC 3.2.1.15), an enzyme that depolymerizes conz.lammanon. du'c to less water content and no requirement of
the polysaccharide chain (Dey et al,, 2014). Pectinmethylesterase is ;?:r;g?:gijg:;;trl:gnatrx?g ai?‘:slffei;’feii:;ger imF g‘i’lf““gal
produced by plants (Fayyaz et al., 1995; Deytieux-Belleau et al, zyme from SSF rnediu.m (p:mdey ')03(()3- Viniegne-’éc:?\(z:gleuza;teﬂ

2008), plant parasites (Shrivastava ct al., 1t94) and many different et : e

: ‘ ) ! ' i 2003; Rodriguez Couto and Sanroman, 2006). Various agro-in-
plant pathogenic and saprophytic organisms including bacteria  gystrial waste viz. coffee beans (Tai et al., 2014), lemon peel (Ruiz

Abbreviations: ITS, Internal Transcribed Spacer; BBD, Box-Behnken Design; PDA, et al, 2012), orange bagasse and wheat bra
Potato Dextrose Agar; RSM, Response Surface Methodology; SEM, Scanning Elec- lemon pulp (De Gregorvio et al, 2002), wiy
tron Microscape; SmF, Submerged Fermentation; SST. Solid State Fermentation: U/ et al., 2002), strawberry pomace (Zheng ancf{afje
gds, Unit per gram dried substrate ; 5
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ABSTRACT: ’

The ability of agricultural solid waste and horticultural waste and other natura
origin or organics, minerals, rice husk, zeolinte, clay, pcat moss, chitosan, saw
egg shell in the treatment of industrial effluents containing toxic metal ions in aqueo
This biosorbents and nalural adsorbents has been found to serve as an alicrnative male
of effuents treatment, and have the capability to race posuively in eliminating loxic fiet
elfects of essential parameiers such as equihbrium tme, prelimimary meta
adsorbent dose, particle size. pl of the solution, contact time, batch and column studies

biosorption capacity,

were also shown. This review presents the use of existing agricultural solid
different natural adsorbents to remove different Pollutanis (Cr", Zn™", Cd™". Fe” . Ni°

the effect of treatment on their efficiencies.

"";‘ P

| solid waste such as biological
dust, mangilera indica (mango).
us solution were reviewed.
rial 10 the usual methods
al 1wns. The sound
| jon. concentralion. Maximum

wastes. horticuliural waste and
CPdT gL AsT et and

KEYWORDS: Horticultural waste, Pollutant. Eliminaliom_[yc!ustriul._Ad§q;be|1}. Toxic. Effluent.

INTRODUCTION:

Industrial effluents constitute the most important cause
of different types of toxic metal ions pollution in natural
water. Effluent generated from industrial treatment plant
contains significant toxic metal ions contaminants. Their
concentrations must be reduced to safe levels before
being released  into  the environment.  Fast
industrialization has led 1o rise dumping of toxic metal
ions into the environment. These poisonous metal ions
entered into the water bodies through effluent from metal
plating industries and industries of Cd- Ni. stabilizers
alloys, pigments, mining opcrations, melal plating,
tanneries, radiator built-up, chlor alkali, smelling,
storage space batleries industries and alloy indusiries e,
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A physicochemical technique includes adsorption.
chemical precipriation. coagulation, ultra filtration, ete
Among of these methpds adsorption is the most
cconomical and effective because ol their relative low
cost. The adsorption process is being generally used by

easiest  and  most
elimmnation of these melals

Toxic melal ions that are rele:
tend to persist indelinitely, accu ues
QuUs
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Abstract

Jetropha Curcus is an important plant for the production of biodiesel. In the production of biodiesel huge
volume of jetropha husk is generated which are consider as biodiesel wasie. In the present Jluﬁl an ullcmpl way
made 10 determine the aptimum condition 1o converi this biodiesel wasie injo the activated Larh'un by chemical
activation method using NaOH as an aciivating agent. The effect of aclivation temperature. Impregnation ratio and
aclivation lime were éxamined Sor the syathesis of activated carbon PTG cocHemical parameters viz moniure
content, ash content. volatile matter content and carbon content wf prepared acivated carbon were alse cvennned

This study found that biodiesel waste is ¢fficient raw material for the preparation of activated carbon

Key words: Jerropha husk. Optimum condition, Biodiesel waste, Activated carbon. -

Introduction

Jetropha Curcus is an important plant for the production of biodicsel. In the production of biodiesel.
huge amount of Jerropha husk as biodiesel waste are produce. These Jetropha husk like other agricultural
waste cannot be used as agriculiural fertilizer although Jeropha husk rich in cellulose, hemicelluloses
and li-gnin'. Degradation and digestion is not possible. So it is betler o use Jetropha husk for the
preparation of activated carbon.This activated carbon is excellent adsorbent and can be used to purify,
decolourize, detoxicate, filter or remove dissolved substances. This biodlw.l waste converted nto
activated carbon through these steps: dehydration, carbonization and activation™. Moisture is remos ing
from raw material in dehydration step. During carbonization step. organic matter of raw material is
converted into primary carbon. Now primary carbon is activated in activation method. Activation of
carbon i§ done by two method that is gas activation method and chemical activation method. In this
research chemical activation is done by treating primary carbon with NaOH Some paramcierslike
activation temperature (500-900°C). Impregnation ratio (1:1-2:1) and activation time (0-120 min) were
studied and deternune the best suitable condition for the preparation ol acnvated carbon' . This paper
presents preparation of activated carbon from Jerropha husk by chemical activation methodtreating with

NaOH.
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4
Abstract ‘

Actinomycetes were isolated from soil, compost pit and vermicompost samples. Protease
producing actinomycetes were screened and out of twenty five cultures,ten were positive for
protease production. Actinomycete isolate MG4 was selected for optimizing submerged
fermentation technology. MG4 produced 264EU/mI of protease in submerged fermentation.The
selected isolate grew on Bennett’s medium with typical powdery texture and ivory aerial spore
mass. MG4 exhibited straight chain spore arrangement pattern on morphological analysis by slide
culture technique.Optimization of protease production process was done and the maximum
production was observed at 30°C and pH 7 in72 hours. Medium containing soybean residue
promoted the protease production to maximum (316 EU/ml).

Introduction

Actinobacteria are filamentous prokaryotes, rich in GC content. They are a peculiar group
of bacteria predominantly present in soil. They are slow growers and play a very important role
in mineralization. Actinobacteria can breakdown a wide variety of organic macromolecules which
are difficult to degrade. The extensive range of enzymes produced by them allow these filamentous
bacteria to survive in extreme climates also. Actinomycetes have been isolated ﬁom'ﬁml Zhu et
al. 2007, Atalan et al. 2000], water [Zaitlin et al, 2003], insects, salt lakes [Thum ;&rrdSmgb Q07],
hot springs [Song et al. 2009], marine cnvnronments etc [Tian et al. 2009]. Pr dﬁ‘;tlo '&E se
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weGIRKCSHUTCE S Ystem of 11 Uitro 'Suispension Culture of
Celastrus paniculatus under Regulation of
Monochromatic Lights

Vandita Billore?, Lalit Khatediva and Meonica Jain*
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Kew soprd<- Cph suspensine sy Secondary melaboliivs, ol i snaichats

Absiract
Plants are wonderful resource of bioproducts encompassing significant value to
et drag e ol e . dhie plant cell suspension cuitures bear

dininsse potential for prode tion of high-value secondary meraboﬁ@gé"and are
choser as allernative scure - of ro material for industria! use. In the present
study, homogenous cell suspension culture of Celaaglys paniculatus a medicinally
important plant was established and muitifold production of alkaloids and total
phenols was obtained under the influence of monochromatic lights. One month
old leaf derived friable callus of C. paniculatus was used to raise homogenous
suspension cullure and kept on rotary shakers in cabinets ilfuminated with
different monochromatic LED lights (Blue, Yellow and Re

d). The monochromatic
lights proved to be a sthong abiot

ic elicitor in driving the production of
secondary metabolites so much so that the metabolites

were released
extracellularly and the medium se

rved as sink or spacious pool for leaked out
metabolites from the cell mass. Maximum production and enhancement in
alkaloids and phenols (95 and 44.7%, respectively) over control was obtained
from cell mass grown under yellow light treatment, followed by blue (64 and
23.7%) and red light (50 and 26%) treatments. Further scale up of secondary
metabolite production was hence performed under yellow” light conditions,
starting from 2.5 gm cell mass suspended in 250 ml of media extended up to 1000
System exhibited

ml culture media for one month. The continuous culture
remarkat'e potential of this plant cell system as multifold vield of total alkaloids

“Author for correspondence: “scienceZ0i2eredifimas ! iosci

) itho pondence ‘su:n.u*L Liredilfmail.coms. Department of Biosciences,
Pacific Academy of Higher Fduncation und Rescarch University, Pacific Hills, Udaipur,
Rajasthan, India.
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Preduction of an exgacellular, zddic pectin methylesterase was carried que by a newly isolated fungal
strain identified as Aspergils whingensis using dried papaya peel undcr solid state fermentation. Re-
spense Surfzce Methodology invelving Bax-Behnken Design was empfoyed for the optimization bf
process parzmersts viz. maisture content, period of fermentation, incculum size and particle size of
p2paye peels. Maximum yisld of pecin methyl..sterase was 246.83 Ujg dried substrate, obtained by
inoculzting 10 g of papayz pesl with 1x 107 spo¥es/mi, 4t initizl 86% moisture content and particle size
2 mm 2fer 120 b of farmentadion period. The nearly same optimized values (R*=0.99) and experimental
vzhues 'PZ_OS":‘) indicztzd the validity of the statistical model. Under these experimental designs, the
yizid cf pectin methyissterase increased 339 fold, which was much effident and economical than “one
facror 2t 2 dme™ mathodslogy. Crude pectin methylesterase showed maximum activity at 50 °C and pH
45. Addition of partially purified enzyme increased the pineapple juice clarity as indicated by an increase

i X trznsmission 2t €30 nm from 3.1 to 19.5 and decrease in pH from 43 to 3.0.

© 2016 Elsevier Ltd. All rights reserved.

. Introduction

Pe':tn is 2 complex macromolecular component cf the plant
. It is a methorylated galacturonic add polymer that
prcrlir_-s integrity and rigidity to plant dssues (Czffzl! 2nd Mok-
nen. 2005). It is sequentzlly hydrolyzed by pectin r:e:hyies'er?se
znd polyzalzcruronaze enzymes for cell separztion (Ridlzy et 2l
2001) Pectin methylesterase (pectinesterase, PME, EC 3.1.1.11)
catzlyzes the deesterification of pectin, yielding methano! and the
pectin wi-"l 2 lgwer degree of esterificaticn czlled pectate (Du-
vereer 1 2. 2003; Jelie et al, 2010) which acts as 2 substrate for
V,,‘;,'ga[;'-uu'c.,af 'rG EC 32.115), an enzyme that depolymerizes
the pelyszccharide chein (Dev et 2l 2014) Pectinmethylesterase is
produced by plants (Feyyaz et 2l 1585 Dzytiewx-Bellesu et al,
254%), plent parasites (Shrivesiavz et 2l 1984) and many different
plant pzthogenic and saprophytic organisms including bacteria

Albreviztiorz: ITS. Intemral Transeribed Spacer; BED, Box-Behnken Design; FDA
Porato Dertroce pzar: ¥SM, Response Surface Methodelogy: SEM. Scanning Elec-
ton Micosope, SmF, ScEmerged Fermentation: SSF, Sotid Szzr= Fermentation; Uf

g45, Unit per gram drisd substrate
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and fungi (Plaza et al., 2008; Jalie et al, 2010). Microbial pecti-
nolytic enzymes are among the most important industrial en-
zymes and are of great significance with wide range of applica-
tions in fruit juice extraction and clarification, textile processing,
degumming of plant bast fibers, treatment of pectic wastewaters,
papermaking and coffee and tea fermentations (Kashyap et al.,
2001; Javani et al.. 2003). =

Pectinolytic enzyme production from microorganisms has been
reported in both submerged (SmF) and solid-state (SSF) fermen-
tation conditions (Berovic' and Ostrovers'nik, 1997; Favela-Torres
et al, 2008). High availability of the solid substrate, less chances of
contamination due to less water content and no requirement of
continuous agitation are the advantages of SSF over SmF for fungal
biomass development. Also, it is easy to extract extracellular en-
zyme from SSF medium (Pandey, 2003; Viniegra-Gonzilez et al.,
2003; Rodnguez Coute and Sanroman, 2006). Various agro-in-
dustrial waste viz. coffee beans (Tai et al., 2014), lemon peel (Ruiz
et al, 2012), orange peel (Zhou er al., 2011), grape pomace (Diaz
et al, 2012), orange bagasse and wheat bran (Sllva et al 2005)

0). wheat

nolytxc enzyme producnon. Utilizatlgn d

more on production of polygalacturo ey & rpports are
NDOZ
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ABSTRACT

Alm: Purification and characterization of pectin methylesterase produced by Aspergillus
tubingensis in solid state fermentation.

Study Deslgn: Pectin methylesterase enzyme produced by A. tubingensis was extracted from the
fermented solid medium and purified using chromatographic techniques. The purified enzyme was
cnaracterized for physico-chemical and kinetic properties.
Place and Duration of Study: Experiments were performed at the School of BI
Ahilya University, Indore, INDIA and Maharaja Ranjit Singh College of Prof
Indore, INDIA, between October, 2014 and August, 2015.
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Abstract MW-generation rescheduling is being consid-
ered for voltage stability improvement under stressed
operating condition. At times it can avoid voltage collapse.
This paper describes an algorithm for determination of
optimum MW-generation participation pattern for static
voltage stability margin enhancement. The optimum search
direction has been obtained by employing modified bare
born particle swarm optimization technique. Optimum
scarch direction is based on maximization of distance to
point of collapse in generation space. Developed algorithm
has been implemented on a standard 25 bus test system.
Results obtained have been compared with those obtained
using standard particle swarm optimization.

Keywords Voltage stability -

Particle swarm optimization -

Bare bones particle swarm optimization -
MW-generation rescheduling - Loadability

Introduction

Voltage stability consideration is of great significance for
large inter-connected power systems which usually operate
near to saddle node bifurcation point (SNBP). Large
numbers of research articles have been published for
voltage stability enhancement using reactive power control

X Rajesh Arya
aryarajesh@yahoo.com

Department of Electrical Enginecring, Acropolis Technical
Campus, Indore 452020, Madhya Pradesh, India

Department of Electronics, Maharaja Ranjit Singh College of
Professional Sciences, Indore 452001, Madhya Pradesh, India

variables [1-5]. In some situations adequate voltage sta-
bility margin may be obtaineq by.suilable selection of
MW-generation participation. c_gtf-htion direction based
on economic criteria may give rise to lower voltage sta-
bility margin which may nolt be sufficient to avoid voltagé
instability untier “stidden load increase condition. Under
certain situations it may not be possible to provide ade-
quate loadability margin by rescheduling reactive power
control variables. These situations may arise due to
(@) network limitation to “transfer reactive power and
(b) source capability to supply reactive power (6]. Kirschen
and Mecteren [7] were probably the first 1o exploit MW-
voltage relationship for alleviating voltage violations by
MW-generation re-dispatch. Under emergency condition
the distance to voltage collapse from current operating
point is of much concern. Hence MW-gencration partici-
pation must be based on voltage stability considerations
rather than economic considerations. Johansson et al. (8]
developed a fast active power rescheduling algorithm for
avoiding voltage collapse under dynamic situation. Kar-
balaei et al, [9] used a ¢lassical optimization technique for
obtaining saddle node bifurcation point (SNB). El-Dib
et al. [10] used hybrid particle swarm optimization
(HYPSO) to obtain maximum loadability point. Vishakha
et al, [11] used L-index [12] and developed a strategy for
voltage stability margin improvement. Wang and Lasseter
[13] developed an algorithm for voltage security margin
enhancement using gradient search method and obtained
optimum active power generation direction. The boundary
of maximum loadability point may be either a point of
collapse (POC) or a low voltage boundary or a thermal
limit boundary. The consideration in this paper is to
determine relative participation of cach generator so as to
naximize distance to poc from :
computationally efficient meifg
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Abstract \ o
) : X

Jetropha Curcus is an important plant for the production of biodiesel. In the production of biodiesel huge
volume of jetropha husk: is generated which are consider as bindiezelavuste..In. the present study an altempl was
made to determine the optimum condition to convert this biodiesel waste into the acrivated carbon by chemical
activation method using NaOH as an activating agent. The effect of activativn temperature, Impregnation ratio and
activalion time were examined for the synthesis of activate:l carbon. Physico-chemical paramzters viz moisture
content. ash content, voiatile maticr content and carbon content of prepared acti vated carbon were aiso examined.
This study found that biodiesel-waste is efficient row riaierial Joi* the preparation of activated carbon.
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Introduction

Jetropha Curcus is an important plant for the preduction of biodiesel. In the production of biodicsel.
huge amount of Jetropha husk as biodiesel waste are produce. These Jetropha husk like other agricultural
waste cannot be used as agricultural fertilizer although Jetropha husk richsin celluiose, hemicelluloses
and lignin'. Degradation and digestion is not possible. So it is better to use Jetropha husk for the
preparation of activated carbon.This activated carbon is excellent adsorbent and can be .used to purify,
decolourize, defoxicate, filter or remove dissolved substances. -This biodiesel waste converted into
activated carbon thiough these steps: dehydration, carbonization and activatior"%. Moisture is removing
from raw material in dehydration step. During carbonization step, organic matter of raw material is
converted into primary carbon. Now primary carbon is activated in activation method. Activation of
carbon is done by two method that is gas activation method and chemical activation method. [n this
rescarch chemical activation is done by treating primary carbon with NaOH. Some parameterslike
activation temperature (500-900°C), Impregnation ratio (1:1-2:1) and activation time (0-1'20 min) were
studied and determine the best suitable condition for the preparation of activate

NaOH,



