Number of books and chapters in edited volumes / books published
per teacher during the year
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'P. P. Patil and
Bharati Vidyapeeth (Deemed to be University) Pune
Y. M. Institute of Management, Karad, (MS) INDIA 415124
Department of Statistics, SGM College, Karad (MS)INDIA 415 124
Email : Ppp-karad@gmail.com

drsppatil@sgm.edu.in

Abstract:

We consider g k-unit series system with life time of each unit Tollowing inverted
exponential distribution with an unknown scale pammeter. In this article we consider the
problem of setting prediction interval for future sample, when lifetime distribution of a unit jn
a k-unit series system has inverted exponential distribution based on Generalized Variabje
approach. We provide generalized prediction interval for the scale parameter based on

moderate sample sizes,

Keywords: Series system, maximum likelihood estimator, modified maximum likelihood
estimator, generalized prediction interval,

Introduction:

There is a large amount of literature about the estimation of scale parameter of
inverted exponential distribution using different approaches. Inverted exponential distribution
is life time distribution which is used in the relinbility discipline. The inverted exponential
distribution (IED) has been discussed as a life time mode| by Lin et al (1989) in detai]. They
have obtained maximum likelihood estimators, confidence limits and uniformly minimum
variance unbiased estimators for the parameter and reliability function with complete
samples, Stefanski (1996) has discussed some basic properties of the IED. Godase 8.8, etal
(2017) explained tolerance intervals and cm;ﬂdancc intervals for the scale parameter of
Pareto-Rayleigh Distribution, Godase §.S., etal (2017) derived interval estimation for
lifetime distribution of k-unit parallel system. Godase S.S., et.al(2017) prediction and

Department of Statistics, 5. G.;M. College, Karad
199
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PREDICTING AND MODELLING OF PRICES OF GOLD BIG DATA
ANALYSIS OF INDIA

'm *Omprakash S, Jadhay
'Assistant Professor, Sadguru Gadage Maharaj College, Karad
*Assistant Professor, Dr. Babasaheb Ambedkar Marathwada University, Aurangabad

Email: rupali.stat@gmail.com

Gold takes a fundamental part in the nation’s culture, measured g stock of price, a symbol of
Prosperity and position and an important portion of numerous ceremonjes.

Prices of gold big data records are generating numerous volatile manners. Gold stay
remined measured an innocent reoccurrence savings since of his individual to privet in
contradiction of increase. Finally, the predicting mode! of gold obligation replicate its
construction as well as outline. Gold prices survey a usual univariate chronological data and
there are several methods 1o estimate gold prices is Box-Jenkins, precisely the autoregressive
integrated moving average (ARIMA) models, The prices value records present volatility
manners, the Autoregressive conditional hewmkzdastl’city (ARCH) or Generalized
Autoregressive conditional heteroskedasticity (GARCH) model construct this volatile manner
data in proper Way as compare ARIMA model, The study concluded that the GARCH (1,1)
model is better predict as compare the ARIMA model with help of different evaluation
measures,

Keywords: Gold Data, Big Data, Volatile, ARIMA, ARCH, GARCH

Introduction:

regional commemorations across the Country are famous with gold: in the south, Akshaya
Tritiya, Pongal, Onam and Ugadi; in the east, Durga Puja; in the west, Gudi Pavda: in the
north, Baisakhi and Karva Chauth. Gold is essential to additional special life actions also.
Gifting gold is intensely deep-seated part of wedding ceremonies in Indian civilization—
marriages make around 50 percent of annual gold request. {71

Department of Statistics, 5. 6.M. College, Karad 35



'R. D. Patil , *Dr.R.R, Kumbhar, *Dr. 8.V, Kakade
Assistant Professor, S.G.M. College Karad,
’Principﬂ], Vivekanands college Kolhapur,

*Professor, Krishna Institute of Medical Science Demmed to be an University karad
Email: patilrd1996@gmail, com :
‘rrkumbhar@yahoo,co.in ;
’samhwhhde@yahmmtn

Abstraet: _

different classification techniques.
Key  words: Hean disease,  Logistic regression(LR), Linear Discriminant
Anﬂﬂis{lﬂﬂ].clﬂmiﬁnatinn. Cleveland Heart Disense,

In this study we focused on heart disease as it leads 1o death, Heart disease is very
complex to determine due to many problems of health such as cholesterol, chest pain, and
blood pressure. Here we have used the heart disease dataset of University of California

Department of Statistics, S .M. College, Karad .



0a/11/2023, 18:00

hiltpa:hval whateapp. com

Q
by
1)
po
2
(g
N
I
m
z
)]
ok
=
-

|| aded §'| Iaisalias & | Mg 2S'n

IRSTUHEL] aypeyd

{7) WhatsApp

.. S:. Part I<.Semester |

Chemtstr)rPaper Il

ke DriD.R. Chandam@»‘u’ M. Desai
PHADI(F PRAK'\SHAN

<

1



VWCISTM-T0XE

PP-39: Synthesis of sibher nanoparticles from dragon fruit peel extract and their

antibacterial properties

& R.Shinde M. AL Hakmu S R Malawade, T, A. I{uatml.]w*.

Depitmem vl PIysics, 5.0 College Karad,

Abstract: In order 1o Jevelop active materials with favourable properties for antibacterial
activity the silver nanopafticles are avnthesized by biojogical method which acls 45 green
svnthesis method using dragon fruit peel extme To synthesis sitver nanoparticles 10 mM silver
nitrate reacted with peel extract ol dragon fruit which produces silver panoparticles Thie
resultant products were chatacterized by using UV-Vis spectrophotometer. UV-Vis specird
shows surlice plasmon resonance penk ot 434 nm. which confirms formation of silver
nanoparicles. Further this praduct with other combination will used to study antibacterial

activitles
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Synthesis methods for metal-organic framework (MOF)
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KEYWORDS ABSTRACT

Metal-organic ) Metal-organic framewarks |MOFs) are poross erystalline materials constructad
frameworks, Synthesis of metal centers and organic linkers, ervating 10, 20, or 30D well-organived
methods frameworks with high surface areas. The study of MOFs has become one of the
main toples for research in many felds, due to the broad patential applicatons
projected for these materials in varlous nrees. It Is wll lenavom that synthesis
methads dictate the structure and properties and performance of the resulting
MOFs. This chapter provides a completely up-to-date overview of the synthesis
methods for MOFs. Using different synthesis methods, the size and crystal

morphalogy can be manipulated,
B RAFTN 2022 Pablished by Prarup publicativn. All Righis Reserved

I Intreduction

Porous materials are solid compounds with &n ordered and/or disordered pore structure, volume,
ind large surface arca, These combined with some of their distinctive chemistries make them a special
class of chemical and engineeri ng materials. Over the past few decades, parous materinls have become
one of the leading research fields in chemistry, physics, materials science, and engineering, The
diversity in the pore orlentation and dimensionality, combined with the varigty in pore shapes and sizes.
makes the parous materials highly interesting and vasily studied, The IUPAC defines porous maeriais
according to the pore dimensions and classifies ther as materials with dimensions less than 2 nm pore
as microporous materials, materials rnging from 2 10 50 nm as mesoporous materials, and materinls
with pores larger than 50 nm as microporous materials [1]. Porous materials have shown grear
applications  in  some industries. such o5 oil and gas processing. indusirial  catalysis,
adsorption'separation, and fine chemical industries [2]. They are also being recognized and explared in
the research fields of water treatment. sustained release of drugs, and fuel cells, in the recent decade
{3}

Amaong all porous materials, zeolites are the most famous micraporous materials. Chemically, the
acidity of zeolites is adjustable, in addition 10 their high-quality pore channel selectivity and
iydrothermal stability, These help the research value of zeolites in industrial applications like petroleum
processing. However, the inorganic nature of zeolites limits their adjustability in chemical properties
and designability in pore structures and sizes, which restricts the further development and applications
of zeolites [2]. For decades, there have been research efforts trving 1o combine various metal Centers
and functional organic molecules into porous structunes for the regulation of physical and chemical
properties. This effort has resulted in the development of hybrid porous crystalline materials formed by
the coordination of inorganic metal centers and arganie linkers in the 1990s. This new type of porous
material is commonly called the metal-organic frmmework (MOF) [4]. Ever since their discovery,
MOFs have received significant attention from scientists, engineers, and technologists because of their
versatility in structures and chemistries. Since the synthesis of MOFs directly influences the

“Corresponding author: Dri- 1. A, Dinle. Dipartment af Physics, S6M Collegs Korod

Emant: (ngholp@groil e 65
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«Research On Deep Learning for Artificial Neural Networks Based On Implementation
Using Convelutional Neural Networks & Back Propagation”

"Miss.Sawant Shital Rangrao. mwﬂ_um
Department of Computer Science
Sadeuru Gadage Maharaj College, Karud

ABSTRACT

Deep learning refiers to the shining branch of machine learning that is based on learning levels
of representations. Convolutional Neural Networks (CNN) is one kind of deep newral network, It can
study concurrently. In this article, we gave a detailed analysis of the process of CNN algorithm both the
forwatd process and back propagation. Then we applied the particular convolutional neural network 1o
implement the typical face recognition problem by java. Then, a parallel strategy was proposed in
sectiond, In sddition, by measuring the actual time of forward and backward computing. we analyzed
the maximal speed up and parallel efficiency therotically.

Keywords: Convolutional Neural Networks, Face training, parallel Strategy, Maximal speedup.

1. INTRODUTION

Deep learning refers 1o o subficld of machine learning that is based on leaming levels of
representations, corresponding to a hierarchy of features, factors or concepts, where higher-lever
concepts dre defined from lower-level ones, and the same Jower-level concepts can help to define many
higher-level concepts.

Deep leaming is learning multiple levels of representation and abstraction, helps to understand
the dita such as images, audio and text. The concept of Deep Leaming comes from the study of
Artificial Neural Network; Multilayer Perceptron which contains more hidden layers is a Deep
Learning structure.

In the late 1980s, the invention of Back Propagation algorithm used in Artificial Neoral
Network brings hope to machine learning and creates a wrend of machine learning based on statistical
models. In the 1990s, a variety of Shallow Learning models have been proposed such as Support Vector
Machines (SVM), Boosting, and Logistic Regression (LR). The structure of these models can be seen
as one hidden node (SVM, Boosting), or no hidden nodes (LR). These models gained a great success
both in theoretical analysis and applications.
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In 2006, Geoflfrey Hinton wheo i the prafesor of University of Tosonto, Canada and the denn
of machine leaming and his students Ruslan Salakhurdinoy published an anticle In “Sclenoe™, led to a
rend of machine learming in scademin and mdusiry. The ormcle hod 1wo points: 1) Anificial Neoral
Metwork with multiple hidden lovers hos an excellent ability of chamcteristic leaming. ‘The
Churacteristics obtained  from  fearming bave an essentin] desciption to data, and then facilitile
visunlization or classification. 2) The difficulties of deep newral network in tmining can overcome by
layer-wige pre-frining. In this article, the implementafion of layer-wise pre-traiing is achieved
through unsupervised leaming. Foed forward neuml network or Multifayer Perceptron with multiple
hidden layers in amificial newral networks is wmlly known as Deep Neural Networks (DNNs).
Convolutional Neural Metworks {(CNN) is one kind of feed forwan] nearnl network. In 1960, when
Hubel and Wiesel rescarched the neuroms wsed for local sensltive onentation-selective i the cul’s
visual gyutem, they found the special network structure can effeclively reduce the complexity off
Feedback Meural Networks and then proposed Convolution News| MNetwork, CNN is an officion
recognition algorithm which s widely used in patemn recognition and image processing. It has many
features such as simple strocture, less training parameters and sdaptability, Tt bas become 2 hot topic in
voice analysis and image recognition. Their weight sharad network strestures make 1 more similar 1o
biolegical neural networks. 11 reduces the complexity of the network model md the number of waights
Generally, the structure of CNN Includes two layers one i Teature extmction layer, the input of each
neuron |s connevted to the Tocal receptive ficlds of the previous lnyer, and extracts the local featire.

Once the local features are extracted, the positional relutionship between it and ather features
also will be determined, The other is feawre map layer; each computing tnyer of the network s
compesied of a plurality of feature map, Every fenture map is o plane, the weight of the fi¢utons in the
plane are equal. The structure of feature map uses the sigmold function as activation Rinction of the
convolution network, which makes the feature map have shift invariance. Besides, since the neurons in
the same mapping plane shore weight, the number of free pirameters of the selwerk in reduced.

Each convalition layer in the convolution neural network is followed by n computing lnyer which is

Department of Statistics, 5. G.M. College, Karad
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1 BACKGROUND AND RELATED WORK

Convolutions]l Neural Networks can be applied in many different arcss, Yann LeCun and his
leam gpecinlly designed Convolutional Newral Networks 1o deal with the varinbility of 2D shapes,
which are shown to eutperform all other technigues.|!] Dun © and his team present o fist, fully
parmmeterizable GPU  implementution of Convolutionsl Neursl Network variants for  |mage
Classification. [2] Another teamn proposes two novel frontends for robust language identification (LID)
using a convolutional neural network (CNN) trained for sulomatic speech recognition (ASR). [5)
What's more, Convolutional Newm| Networks are used in Visunl Recognition [9] and many other arcas,
such ns Facial Point Deection [6], House Numbers Digit Classification [10], and Multi-digh Number
Recognition from Street View Imagery [11].

Besides these works, many leamis are focusing on the speed up of ConvNets, For example,
Multi-GPL Training of ConvNets. In thly work . Facebook Al Group consider a standurd architecture
[ 1] wroined on the fmage net dotaset [2] for classificntion and imvestigate methods 1o specd convergonce
by parallel izing training across multiple GPUs.[4]

3. PRINCIPLE OF CONVELUTIONAL NEURAL NETWORK

3.1Methodology

Cenvolution neuml fetwork algorithm s o multiloyer percoptron that is the specil design for
identification of two-dimensional image information. Always buve more layers: input luyer,
convolution layer, sample layer and output layer, In addition, in deep network archilecture the
convalution layer and sample layer can have muoliiple, CNN 15 not as resricted Boltzmann machine,
peed 1o be before and after the layer of neurons in the udpeent laver lbr all connections, comvolution
neural network algorithns, each neuron don't need to do feel global imape, just feel the local area of the
image. In addition, cach neuron parsmeter is set to the same, namoly, the sharing of weights, namely
each nearon with the same convolution kemels 1 deconvolution mage,

et reafe i
- BT 0 eI ey <

Fig 1 fully connection vs. partial connectlon
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CNN ilgorithn has oo muin processes: convolutivn and sanpling.

Couvolution process: use a trainable Olier {, deconvolution of the input image (the firt gage s
the inpul image, the input of the after convolution i the festure image of each layer, numely Feature
Muap), then add a bias by, we con get convolution layer C,.

A sampling proceds: n pixels of each neighbarhond through pooling steps, become a pixel, and then by
scalsr weighting W, o weighted, add bias by . o, and then by an actvation Timction, produce o namow o
times feuture map 8,

input

f
4
2\ ,
- QOO

it _i

4

Fig 2 main process of CNN

The key wechoology of CNN is the local receptive field; shorng of  weights, sub snmpling by nme
or space, so s 1o extroct feature und reduce the stee of the trmining parameters. The advantage of CNN
elgorithim ks that vo avoid the explicit feature extrnction, snd implicitdy w leam from the trminmg dato; The
same seuron weights on the surfice of the fenture mapping, thus network can leam parallely | reduce the
complexity of the network; Adopting sub sampling strecture by fime or space, can achieve some degree
of robustness, scale and deformation displacement: Inpat information and network topology cin be o very
pood match, Tt has unique sdvantages in speech recognition and [mage processing.

A2 ONN Architecture Design

CNN algorithm need experience in orchitechne dedign, and noed 1o debug uncensingly in the
prectical application, in order to obtain the most suitable fir pardcular applicetion architecturs of CNN
Based on gray image o5 the tnpat of 96 T 96, in the preprocess stage, lurning it into 3232 of the size
of the image, Design depth of the layer 7 comvolution medel: input layer, convolution layer Cl,
siib ssmpling layer S1, convolution layer C2, sampling bayer 52, hidden layer H and oulput lyer F.
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Among them, fis the number of convolution cores in a featare patiem .

Output of neuron of row  x, column v in the * sub sample laver and & feature paniern.

ah =
045" = tanh| wi E Zaﬂjﬁln_,m,ﬂm““ﬂ) (32)
£=

The cutput of the / ™ neuron in | ™ hide laver H

5N
S
Oqp = tankh, 3 wilallo i + Blasto (33)
yua

=0 =i

Among them, 7 is the number of feature patterns i sample lnyer.
Output of the i  newron /'™ cutput layer F

N
Oy = tanh Z Oy-s. Wi + Blast o
=

3.1.2 Buck propagation
Ouitput deviation of the K th nilnon in oulpl leyer O ©

A=y -1, 3
inpit deviation of the & th neuran in output layer:

A=y -1, by, =@ ¥IG]) 140
Waight and bigs variation of K™ neuron in output O 1

s, =4y, v

ABias, =4\, 53
Oulput bjas of k th nisuran in hide layer M
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4.1 Selups
Table | setups of the experiment
cru Intel Core §5-3570 CPUIA0GH: = 4
The number of CPU cores 4
Memory Size AGB
Operation System LUbuantu 14.10

4.2 Paralict Strategy and Parallel Eficiency

Thits analyais is based on a hypothesis that both serial and parallel method have the same mamber
of training In serial realization method, the tolal execution e is N times of the sum of 1] and 12

Input

— Nimages

— Fonward —— Backward -

[rm——
[

|
mpamue Output

Fig 4 the serial algorithm of training

Tﬁmcfmnlm-(flﬁ

1=N+p, =1,

w
—

il

e i mages -

Forward »  Baciowand

Nin images ———
f_ Formard -=— Bachward -

_mm_:

T i ta
b Updaiie pacameter -—~-c‘f.&m "+ Outpt

Fig § the parallel strategy
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b | 2 [ a |4 5| 6 [ 7| 8] 9 |t |n

Result | yos | yos | yes 0o | yeo | mo | yes | yes | oyes | yes | yes
time/ms | 11642 |23163 11615 794 (00718 [t19se [11687 | 1ieas  [1ise2 | 1iede

i-mpmn 128743

Table 1T time consumed by the algorithm

dd  Theoretically Analyvsis of the Maximal Speedup
By measuring the time overhead of tralning, especially the avernge time ol 11, @and 3
the maximal specdup and speed-up efficiency aro lsied belaw:
Time of serial execution: 5317000000
Time of parallel exccution: 266500000
Speed-up ratio - 1.995122
Speed-up efficiency : 0.99756]

§ CONCLUSION

In this work, we accomplish face recognition by using deep leaming algorithm, We puainly
apply the algorthm of convolution neuml network 1o excavate the deep information of multi-layer
network in the process of fuce recopmition And we also ufilize the slgorithm 1o moke parallel
computing an the cloud platfonm for accelerating the process of fuce recounition, snalyzing theoretical
sccilemtion riio, and experimentnl verification. Experimental results show that we hove schieved good
resilts, OF course, the parallelism we do b coame-grained, and there are stlll many modules that can be
fine-grained in the algporithm, This will be the focus for s in the Aure 1o continue 1o Tmprove the work.
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Recent Advances in Electrospun Composite Nanofibers for Energy
Storage in high performance Supercapacitors

V.A. Nimat!, J. B. Thorat!, N. §. Harale!*

"Department of Physics Sadguru Gadage Mahara] College Kurad-415110

KEYWORDS ABSTRACT

Electrosploning, The development of sleetrochemicl energy storage has been spurred by the
ongaing need for sustainable and clean energy as well as the depletion of fossil fuels,
Nanomaterlals are characterized by their particle size measured In panoscale
1D Nano fibers, Supercapacitors (SCs) are efficlent electrochemical Unergy storage devices with a
Energy storage. wide range of uses. The performance of these devices Is based on the mikewp and
arrangement of the electrodes. Effective supercapaditive materials are those made
of carbon-based compounds and transition metal oxides. Electrospinning has been
utilised to create planned one-dimensional structure with specific components for
culting-vdge energy storage devices siice |t isa practical and affordable technique.
The ability to produce and electro 5pin inorganic materials, particularly metal
oxldes, to Improve conducting and ceramic characteristics, Is extremely
advantageous for energy storage. In this worl, an overview of the recient progress
and applications of hybrid supercapacitors that utilize activated carbon derived
nunofibers, along with transitional metal axides, a5 electrode materials is presented.
This article alss summarizes the performance of $Cs electrospinning 10 nanofibers

for energy storage in supercapacitor.
© RAFTN 2022 Published by Prarup publication. Al Right= Reserved

Supercapacitor,

I. Introduction

The issue of energy has emerged as one of the most pressing global issues. Demand for renewable
and sustainable energy storage technologies is heightened by the depletion of fossil fuel supplies, the
growth of the world's population, and pollution from mining and hydrocarbon use [1]. To achieve highly
efficient utilization of energy storage by using multiple renewable energy sources for storage and
employing nanomaterials, it is crucial to create high-performance supercapacitor, Nanomaterials are
substances with nanoscale dimensions in which surface or interface characteristics predominate over
bulk chamcteristics [2]. Due to their high surface-to-volume ratio and short fon and electron transit
lengths, which result in improved intercalation kineti cs, nanomaterials and their composites are regarded
a5 optical candidates to enhance the clectrochemical activity of electrode materials [3]. Supercapacitors
receive a lot of attention because of their superior qualities compared to batteries, including quick
charging and discharging, high power density, exceptional cycle stability, and minimal maintenance
costs. Since H. I Becker of General Electric Company received a patent for them in 1957,
supercapacitors have been the most widely used kind of energy storage. The patent made the first
mention of porous carbon's capacity to store charge in an aqueous electrolyte. The energy storage of
porous carbon supercapacitors took place at the interface between the electrode and the electrolyte, as
confirmed in the 1960s by the Standard Ol Company of Ohio (SOHIO) and in 1970, they created the
first supercapacitor for commercial use utilizing porous carbon as the electrode material [4]. The creation
of 1D nnostructures has been researched using a variety of techniques, including solvothermal or

SETNNY, SOihon growih, chemical vap depoasilion plate-directed
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Electrochemical Supercapacitor Performance of Electro spun Nanofibers
S.S. Kulkarnf!, |. B, Thorat?, N. 5. Harale1*
"Department of Physics Sadguru Gadage Maharni College Karad-415110

KEYWORDS ABSTRACT

Electrospinning The mpid development of electric applisnces and vehicles has increased
Nanofibers, the demand for energy storage systems. and this desire his sparied researchers on
Enorgy storags, the next generation of high-performance, high-density eneipy storage devices,
Metal oxide, Future energy sustainability Is currently being assured by mew opportunities and
Carbaon, solutions made possible by nanotechnology. The synthesis of metal xides and
Conducting palymers. sophisticated functional napaflbers can be done on a wide stale uslng one of these

technigoes, electrospinning, which Is particularly straightforward and affordable.
Particular attention is given to manofibers In this work that have good
electrochemical characteristics. Due to the Intriguing confinement ffects and
structire-related  featares.  one-dimensional (iD) nanostrucmires Including
nanofibers, manoreds, and nanotubes have garnered a grent deal of attentlom,
Because of their large surface areas, porusities, and quick charge transport, metal
oxides with 1D nanostructures are particularky recognized as promising candidates
in the applications of energy conversion and storage devices. The syathesis of pure
metal oxides via electrospinning and their vse in Energy storage make up the three
main components of this rosearch,

0 RAFTN 2022 Published by Prarup publication, All Rights Reserved

1. Imtroduction

Rapid population expansion and technological advancements have led to an enarmous increase
in the usage of fossil fuels, which not only depletes available resources but also has negative influence
on the sustainable development of world economics and ecology. Renewable energy sources are regarded
to be the worthiest replacement for fossil fuel in the coming days because they are environmentally
friendly and sustainable [1]. Science and technology specialists have been grappling with the problem of
converting this enormous energy into electrical power for an extremely long time. Photovoltaic cells, Li-
lon balteries, supercapacitors, and fisel cells are today the most efficient clean alternative ENErgy sources
[2]- The ease and sustainability of human progress in the wide spreading use of Electric vehicles (EV),
flexible wearable electronic devices depend on both primary and rechargeable batteries, which can
produce clean electric energy from the stored chemical energy and transform chemical energy back into
electric energy. More researchers will focus on supercapacitors because of their high-power density,
which efficiently satisfies people's desire for & fast-paced lifestyle [3], Because there is a significant
association between the forms, sizes, and morphology of nanomaterials and their physical/chemical
properties, scientists are striving to optimize these parameters. This also suggests more stringent
specifications for energy storage technologies, going bevond thoss that only stores energy and then
deliver energy when required.

As supercapacitors opernte as a bridge between batteries and electrochemical capacitors in terms
of electrochemical characteristics, they are a possible alternative to batteries [4]. Nanomaterinls offer
significantly befter ionic transport and electrical conductivity to supercapacitor. They also make it
possible for all intercalation sites in the particle volume to be occupied, which results in high specific

* Corresponding author: [l N § Haral. Department of Physics SGM College Karad-415110 112
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Reuterin: A Broad Spectrum Antimicrobial 20
Agent and Its Applications

Kiran S. Dalal, Sandip P. Patil, Girish B. Pendharkar, Dipak S. Dalal,
and Bhushan L. Chaudhari

Probiotic bacteria play a vital role in living animals including human health by
helping in the digestion of foods and boosting the immune system. Hence,
microbes with better properties are of interest. Some probiotic bacteria produce
specific substances that can inhibit or inactivate other organisms which compete
for nutrients and space. The P-hydroxypropionaldehyde (3-HPA) known as
reuterin is produced by Lactobacillus reuteri. It has broad antimicrobial activity
against potentially harmful microorganisms without adversely affecting the ben-
eficial gut flora. Its production occurs under the anaerobic condition where the
enzyme glycerol dehydratase facilitates the conversion of glycerol to reuterin by
removing water molecules. The structure of reuterin contains both hydroxy and
aldehyde functional groups. Reuterin is a low molecular weight water-soluble
compound resilient to proteolytic and lipolytic enzymes, and remains active at a
varied pH and hence finds applications in industries. This chapter focuses on
reuterin production, stability, antimicrobial activity, and its applications.
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