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44. Art'' Intelligence - The road ahead with special reference to Banking 

sector 

11eiid.,l)pa rtmcn( of ('Ommerce, M.( ). P Vii ishnay (ollege for Women. 

(Iteflfl' 

pc
,Imanghi De'i K.C, AMOCj$lf l'rt)feqor, l)epiirfment °f((pmmercc  M.O.P Vaishnav 

(1fl for wnnwfl. ('hcnniii -34 

('('iOi ho.c (al'al'% been i/ic dri%'ing/(,r((' h('/;1p1(/ the ap,)/i((Iti(;n ('[flew technrlogie 

4,(jfli111 ,p7((//i(it'(' is mor(' an opportunily ih(l1J (/ threat It is a ifxi/ to make Ihe banking 

more ('iIItit'?71 (111(1 / )(Pf/ ( J /.
.t/)CC'(/ shfi rather than a trend shift A I adoption ic 

in we/arc that are already strong in I)igital adopters. I)igilal SO/U/ion providerc c/ate 

-ç O the current banking opera/ions can undergo robotic process automation ('RPA. 

AfoW!t'(l qclerns can ensure compliance with internal regulation every lime and collect data 

will he further used to calibrate the system even more. Digitilisation and robotics boost 

hizin1s between the customers and the bank. The banks seem to be competing with each other to 

launch iheir .41 solutions and stay ahead in the lechnologj.' adoption curve to meet intense 

cornj't i/ion and customer expectation. 

Key Words Arttflcial Intelligence.A utornation.Alpowered Solutions, Robotics. Digitilisation 

Iitmduction 

To achieve our vision of digital equality, we need to understand how new technologies are 

shaping society: where they present opportunities to make people's lives better. and indeed 

where they threaten to create harm. Artificial intelligence is a reality today and it is impacting 

our lives faster than we can imagine. 

Artificial intelligence is the blend of three advanced technologies — machine learning, natural 

language processing and cognitive computing. The concept of Artificial Intelligence is to 

simulate the intelligence of humans into artificial machines with the help of sophisticated 

machine learning and natural language processing algorithms. The prime motive for the idea of' 

transferring the intelligence from humans to machines is to overcome the very barrier of' human 

clligence:  scalability. There's always a limit to the speed with which humans can pertirm the 

given tasks. Artificial intelligence looks to overcome this very challenge with human intelligence 

by ttiiflsfèrring  the human intelligence to cognitive machines with supreme computational 
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capahilities.FinaflCial iflStjtutloflS are b
eginning to explore how artificial intelligence 

enhance venue. rcduce fiud and improve the cuomer expernce. While there are decrease 
COS 

challenges  

time for organizations of an sizes to invest, learn and partner with experts who can help expj t 

benefits of Al. 

Some of the key applications of artificial intelligence in the Banking indust1. that 
Will 

rc'o lot oni7C the industry in the corning years. 

AML Pattern Detection 

\nhi-moncy laundering (AME) refers to a set of procedures laws or regulations designed 

the practice of generating income through illegal actions. In most cases, money launderers hide 

their actions through a series of steps that make it look like money that came from illegal or 

unethical sources are earned legitimately.Most of the major banks across the globe are Shifting 

from rule based software systems to artificial intelligence based systems which are more robij 

and intelligent to the anti-money laundering patterns. Over the coming years, these systems are 

only set to become more and more accurate and fast with the continuous innovations and 

improvements in the field of artificial intelligence. 

Chat bots 

Chat bots are artificial intelligence based automated chat systems which simulate human chats 

without any human interventions. They work by identifying the context and emotions in the text 

chat by the human end user and respond to them with the most appropriate reply. With time. 

these chat bots collect massive amount of data for the behaviour and habits of the user and learns 

the behaviour of user which helps to adapts to the needs and moods of the end user.Chat bots are 

already being extensively used in the banking industry to revolutionize the customer relationship 

management at personal level. Bank of America plans to provide customers with a virtual 

assistant named "Erica" who will use artificial intelligence to make suggestions over mobile 

phones for improving their financial affairs. Allo, released by Google is another generic 

realization of chat bots. 

Algorithmic Trading 

Reports claim that more than 70% of the trading today is actually carried out by automated 

artificial intelligence systems. Most of these hedge funds follow different strategies for making 

high frequency trades (HFTs) as soon as they identify a trading opportunity based on the inputs. 
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—  4 

izning of store space to affect customer's sensory eperIent1 Therctore 
the ow'PerS of small md mernum appamel retail outkt to u1tI(1lf anlyst t 

ji1es of store ambience and make a perfect combinatiojis of them which will help 
aid retaining customers. Store ambiences not only help in retaining customers 

e' period of ume but also persuade them for unplanned purchases which results in 
and profit. Store ambience attributes plays an impottant role in making choice 

jng stnre. Owners of apparel retail outlets are focussing on various ways of altering 

ietcfactors so as to provide customers a unique shopping experience and investing 

and eHort on physical environment will definitely increase salc5. atiect customer 

intention and make a world of difference 
Researchers and academicians have recognised that tortt ambience plays an 

role hi the success of a Business. The main focus ul this paper I 10 provide a 

overview of the concept of store atmosphere and to explore and identify the 
s factors of store atmosphere by reviewing exiSting litci .itiirt av,iilahk and 

aIM; 

ngan empirical research to know the store 
anilniilce' van.ihl which ownei oh sula 

Rt&.HT1 apparel retail outlets COnSideF iipffliafl(. 
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ptoLiabhtY KorlcL II ''ti i hit (hi' nf IIlfflFtf.ri t toattr' itid IiiaIllt,flii a spr fit1 !lrgt ulat 
nominal Fahlit N'1III ( J o  I 2 )in (litbir F('

'.ill'i whrrr pro1c anj 
.11 h l)'IIwr (Wit Itided th in'ch jc ha gtng It 011% i ibt'rnes.c to hedui,j5111 thu to (lual. 1 °mr nu( le.ir famIly y shift tøwards an jiiihition ut a global hilestyle, A Consunler of today spen to 

good cto Shopping therefore has developed from a need based activity to 
In the Indian context, a study was done on store 

choice hehav 1  
Indian shoppers on an overall basis give ifliportalice to proxim, of the store, 

,. ç nise and service provided by the store and stot'es dealing in apparels are also chosen 
on ambience. Daniel P.,Dr. Narayana M.S. ,Prof. Kumar P. Vijay,(2016)coticluded that 

laces a more knowledgeable and demanding Consumer and since business exists to 

v the needs of the consumers, the demands and expectations of the consumers often have 
retail organizations to change their formats and product offerings. Store atmospherics 

ides store's physical characteristics such as music, scent, temperature, lighting, colourand 

mudi more that are used to develop an image and draw customers, Kotlet' (1973) 

recommended that along with the trends toward retail innovation and evolution, retailers and 
oremanagers now interested in how shoppers get experience while they come to the store. It 

has long been recognized that consuniers respond not only based on the product or service 

u3iIty itself but they also take much attention on the store environment. It is because; besides 

product and services, the atmosphere of the store is also one of the influential factors in the 

purchase experience. 

Rew ofLiterature 
Singh Priyanka, Katiyar Neha, Vernia Gaurav (2014) concluded that owners of apparel shops 

has claimed that they have influenced customer's buying behaviour by 
rnani)Ulati1lg store 

atmospheric via layout, colour, lighting and music. Donovan, Robert and lohn Rossiter 

11982)found that pleasant environments encouraged consum to stay longer in the selling 

en'Ijrontnent and to make unplanned purchase. Store atfliOSPh1e 
a tti'ibuteS such as colour, 

lting, interior decoratin or music forni tI'e overall context within which shoppers make 

Stare selection and patronage decisions, and are likely to have a 
significant impact on store 

age. Selection of a specific retail outlet involves a comparison i the 
available alternative 

ouUe00 the evaluative criteria of a constt1fl
Donovan R. J.' & Rossiterl R. M,llcoolyn G. 

Hdk A.( I 994)said that in our competitive era, an attTaCt1 store all1

IS essena UI 

:
COUragig Customers to buy products. A considC1ab numbe1' 

ot
liwe been 

Oied based on the proposition of the 
enViIO11t 

,1tlie 5tore on
uoi level and 

rtase behaviour of the consuliler Prasad YR mal shna (2,01 2)cofldt1'd 

(Ikut 

0

as one of the last moving 05uflerg00
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Pro 1 0hoff (2006) 
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A
ç 1(I1 to Study the nflpcL of Llfjh(ifllJ and Muj Ofl Customer Purchase 

ntentiehl with special ref erene to Big Bazaar of Jàpur 

Ms. l . 
PinE £athh Agarw41 

OnEODUCTIOK 

Rrailing u one of the biggest sectors and it is witnessing revolution in India. It is expected to grow tremendously in 

:- few years. With the change of taste and preferences of customers. Rcutil Industry is getting wore popuhr these 
a.AccordingtoSikiiSunita,'Wadh Dipti The word Retailing refers to any Ethiry that involves the direct sale 

taa3 ludividual customeror end user. McGoldrick(1990);Marsh,(1999)said in their sndies that competing with 

ctt retsilers beyond the basic concepts of price, convenience. and assortment is the key to success in todays 
ccrpeiithe scenario. As means of differentiating itseliwith others, retailers thrnigh store atmospheric elements 

athtideoo1graphics, music, smells, and lighting ite the senses of loppers According to Levy and 
Weiti(2009)goreenyitonmeuUs referred > as the attribute that aims to itensifv the store vnvinrnment with the 

mbination oFdifferent cues uch as lighting. colour, music, and scent. Chitra K ViIaya(2009)d atmosphries 

ithedes stores physical tisti ilit are u.ced to develop the retail wiit image and dxwcustome1s. It 

phYacalekinentsin a stores desigi that appeals to customers and cncow'ags them to buy. l3anetjeeSottali. Saha 

Suuetra20l2)concluded that smart brands and retailers will spend more effuit in-store in terms of improving ncr 
lliltrlørs but also the overall shopping experience even if they are high valueseeking ones. In today's 

t0dtn Era shopping has become a social and leisure activity, reducing the nuznberolcognitivcly planned 

PitthL5es maIeby customers. Ambient are cruri'l tang ihie components of the service product that give cues to 
r'n mers  and create a percepniai image in the minds of cuStomers. 

REY1EWOFUIIRATURF 

II (2003) in our competitive era, an attravc store imbianceis essential in euiagingcustflmm 

Man'rrearche.zs. retailers, marketers and practitionerS have investigated the influence of ambient 

cutoniei patronage and customer behaviour in geneflt
(1992) the ambient ictors play a sigmflcaut 

''1Otmrngvustmncrs' impression. 

1ng toBaseraClay Hutama, Mutsikiwa Munyaradri &. Dhliway Kossam (2tfl3hhe music played alfeds 

lOur, creates image, attracts attention or 
controls to1C traffic, 'Thlwne and tempo oImtisic can control 

gore. Michael & Welta, Barton A (2012) said that  :1usi car' he uredto srtiOflO' 

wornel] S wear from childien'S
csdiJ)g  1,1 

for example 5j t willdLsti11gh1
_____.
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aA ol0) s animpcllunt element that reiaikrs should Carefully conijdei 
Ruchi(,, /_illti. ii. & Isliwat }{20f 0)saj.j thu

in 

Using plope rfltinc inieti] 
eu abLeto

the mind olcustomcrs and coitesponthng with Cuslomcremorjoiutl rtporrie. 

1 tiic 'iglu music at the tight time toneate P°e effect of panun ennhj0flGr.ai 

GBç2002)sd that music is an important element in enhancing in store feelings arid tinotians. 
- & WIiZ 1(2001)Mualc have impact on bot Ii how long Customers spend in a shop and how 

K y. cording  10  1. W. Turky & 1onald E. Milhiman (2000) Music played in a store can have a 

jct on a variety of behaiours including sales, arousal, perceptions of and aaiil time tpent in die 

40fln1et1I rn-store traffic flow, and die perception of visual stimuli in the retail stoie. Holbrook Morris B. & 

p.Gardfler (1993)said that last music tempo increase arousal, Mihliman Ronald E (1986) said that Music is one 
and effective ways in generating positive mtxd and coinmunicatingwith customers in non-

Grewal D., Baker)., Levy M. & Voss GB (2002)in agreement with Mathlia and Wirtz(2001)said that 

jsic is an impeItt1t element in enhancing in-store feelings and emotions. Ba.sera, Clay Elutimu, Mursikiwa 
jradri Dbliwayo, Koazn(20l3)carned out a research whtCja isidicated that mttskal types aapropriate 

fre	 t.ajfl stores and failure to matches the music and the shop can have negative results. When preferred music is 
cision1ers stay longer1 become mere comfortable and relaxed, and are likely to order more items. The 

ambient noise is, last, loud and causingdiscotnfort, customers will spend less thne in arenil 

Lighting 
BateraChy Ilutania, Mutsikiwa Munyaradzi & Dhliwayo Kossam (2013)in their researchconclu3edtha lighting 
has aisisafluential impact on how customers react and finally reach at the pm iasedecisiorn. According to HuhnB.. 

coweus . & Van Dijk M(2009) appropriate lighting has the ability to create an appropriate snccd. which in itdf 

attractS trIll captures the customer's interest, According to Vaccaro(200S)whelt the score environment is brighter, 
are likely to observe and much the commodities in the store. Arcni & im( 1994)saidthat Lighting directly 

iriaences customer perception towards store image and their mood  to  sh in thestear In-store Lighting influences 

cutomers perception, value and expenditure. The impact f lighting wa examined by Aresti C S. & Kim P 
(1994)thnt lighting factors can influence both the store image and handling of merchandise, Poyce & Rayv.lnm 

(?());lea(2O30)ccnchiddd that the main functionsof rclail lightiugaxe rnpr id mbiencei1ILmni0n, attract 

attention and accentuate merchandise. In geoeral lighting arrangement. brightness 
level, light source property. 

uniformity arid contrast ale impottant facwrs t be considered in retail lighting design. Summers 
mu Hebert (2001) 

demonraicd that lightingplays an iruipoilalit role in j a gbeic1Urtlitflent QflS 

tCCU Lighting was found to be more time s
nding, product touching and piding up. Schielke (2010) suggested that 

Colauredlighi couldconvert identity of retail space suck as price level 
sryle,expresSivefless and attmctiveaes.S 

Schielkt and Lendesdorif (2015) suggested that storC types and lighting 
arrangements could affect a stor&r brand 

aLige itt which that decorating lighting (e.g., accent lighting wall washin grazing lightf 
 ng)  could uiaeasc positive 

rliO(iOtti  and enhance retail identity. Taylor and Socovs rese showed diac light influences the rOUte customers 

ttkt through the store. This tudy indicates that pcople arc drawn to Light and that they. therefore, will choose the 

re fihtuninated path when pasting an obstick
y lais ow dgebYS 

1l3bcttIes  in a store. Under righc lighting' condiriflS
often examined and touc.hed than under 

hfhottg cottditions. Magnum tcak this one step futiherand shed that lighting influetW a nctiYen5 of 

in 50re. James and Mehiabian (1976)said char lighting can 
 be 

the main ctt cistore iroumeni that 

)LIr tCt  im o umei behaviour. This meanS that bright hibelps customer!
posie altin!llC 

da the or retail brand. Basera. Clay Hotam.i. Mut-iki Mun)1ra

DhlivtY0, Kostam (2013) 

that brigbt lights allow them  to see the rhaJt& C1eaIJY and 
 05 believe that irlivenSUPt 

,. ironmeur According to Lesy and Weira (2009) 
ghthtasho iuvol more than rst ilinmZP' 

zig helps in creating a sense of excitement i the retail shoe Ths m?am 

Puti1y toWards a busin or a ret brand. ltges an cci
co1r reod1O dthe goMs in the thL 

of Light ISC3lled popping the werchandis' isf°'
sl°° P1 itnii- 

POppW 

Sf Inteminn Jou u,fProt

V i. t2. 

2D21---21J 



01-07 

08-14 

le '1 
IJ- . 

2 1-25 

p-ISSN :  2395.7069 
(Gnerj Impact Factor : 

 Z0546) 
INSPIRA JOURNAL OF COMMERCE ECONOMICS & 

COMPUTER SCIENCE 

QurtCrly Double Blind Peer Reviewed Refereed Journal of IRA A Nt°
liideitig Status: INSPIRA.JCECS c Indexed and Included in: 

trt1Ut1tlJi Accreditation and Researdi Coj1 (IARC) ii Research liblc 
 i  Acadentir Keys eeriutinal Sodety for Research Activity (ISRA) I 

 Open Academic Jourrialc Endes (OAJI) 
flire.t0ry of Research Journal Indexing 

(t)RJI) I international Scientific Indexing Os!) Journal Factor (JF) I  General Luipact Factor (GIF) I Scientific 
World ldt (SQWml) international Institute of C)je Re i2 

VolumeO3 No.01 

  

 

January 
- March, 2017 

  

CONTENTS 

ons:ISO9l(Q 
Management System), ISO 20000-1 (IT Service Management) & Iso 27001 

(1nformaon Security Management System) 

Prof. .4nita Shukia 

Liquidity Trends in Steel Authority of India limited (SAIL) : A Study 

Pr(yanka Sin gli 

Equated Amount of Installments Using Ms-Excel 2010 

Dr. Hem ChandJain & Dr. Aruna Jam 

Iniplicadon of Base! 3 Accord on Indian Banking: Public Banks Versus Private 

Banks 

Prof Arvind Kumar &  Prerna Tripathi  
26-28 

Social Performance Appraisal : An Overview 

Dr. Mon ika fain  

Accounting and Administration of VAT in Rajasthan and Haryana 

GarimaAhuja 

Profitability of Private Banks in India : An Overview 

YogeelaChoudhary 

Financial and Banking Sector Reforms in India: An Overview 

fir, Ri 
II! 

Rl and Contribution of Small Scale Industries in Econolille Deve 

India 

'.K. Gup & Abhhek Charvedi__________________ 

29-32 

33-36 

37-41) 

N~I 

4 1-48 

Ji 

49.51 

-j 

1r - - 

1fldian Tax System: A Long Lasting Journey 

HU41e  _____ 

Pricii g  
Punjab) of Rice Expoers in India

ith Special Reference to Stale a! 

&Nadnder Kaur & !finiani Joshi 



I (/ 

C ço 

It 

ti 
rfJwp"' 

I cara' 
!'inid 

__•:-- %WSQ1itiItuh1HlW. 

' Sucl 1.1 11111e41 

p. Shobbalt ,Srti hiv.Ii,tvi1,, if (ihIJW, 

of Puiil Inn IInn1Ir,' A ',hinl'1  n E'iti;,f; IJi.tjt,i l'tilig;ili fiinf,;i 
f)r. VaneetE knni 

nd vcnJi; i' Ij;l ':. iii Jiidi: 

fir. Mrina!i Kwtkar 

anagcmcnI of Nun1 f'n:nfvuinisi;i A',.n ni y with pn i;l 1'rlrI4iif 

to Public cIor R;snk 

(argi 

A i;;j ii ',','je',•,in 

Priyanka Sharnw & Proj. .'ttfr I, ni" WIll  

/.iiiiiiI I"jungi A 

tn •f ( (;rfioriIl. 'n ici I''.Ir nti'IIiJJtiy If iidiliiie iii Srlritnif Iiinli;iii 

1k. Asha .Shw-,na 

19 ln'Ii;nu E'i'.r.;il J'olscy ininI it., JtoIiIr:iii, 

L
1'1 Kumar 

211 hlturc (If RuriI fJ'() in I'.ajatli;ni (Policy nid (ioverilance Structure for kw.ul 

fjJ'( iii JiJiJJhuIi) 

1k. ft. K. Sharina & 1)r. Mu,zika Khafri 

21 Ekrrioncljatjr,,, ;i:id it'. I I jicI OJI IJic Indiati Inorny 

fir. ManLth Shrivata vu 

flfquithty A:if'j'i: A (;irip;ui;uii vc Study of Carl ha I fr:altlu ;uic I lii. .u;ul 

f. kddy'. 1,Inr,nItnii ic. I .ini, 

Th. .Sreth (.'. fain & Mahtiidri' Kr. Karnawal 

21 RiiI 01 f4 J htyCc8 Jncura,,cc Scjir:ruic: iii P,ih;iiicitul' tire Sci i;ul Sen or it 

Ikncfl, 

!h', 4farn(1, fain & Kanika Kai,ndal 

Us,, 1' .11 ,f,i I',rianci;ul luip;" t 
14 Mii,rth'1  Sanawar 4 Prof. M.( ,S/sar,,I11 

.Iyi I ' Seg u;wt: (lfnrr:1Inn iii iuiriia arid Juiuii(:
,iIuiik fun ('iuuu'Itr J,1ilian 

A f null I1JIaU IUli y of IJiupaCi and l'ti fn ii roti
Of i cui am1 

at luiltan Mitrkt 

In
ltan,al / /Jn,,w;it r;opla 

t,fr 41r1 t 'I ( i .' I. s:
,'iIn Ii

nnin' 'I" 

its/n/i;  . I(l,tihha  h/usfs! 



- - 
Impact Factor: 2.0546) Volume 03, No 01, Janua - March, 2017, pp 5-92 

srroJ ENVIRONMENT- A STRATEGY FOR SUCCESS IN AILING 

Priyanka harr 
Prof. Satish Agarwar 

nbiencc ci a shop plays an important role in creating an image in the minds of the usr 
intiuence of store Amthence on buying beh2vj(

S EnCreasing with the rise in two inc an 
ijigle head of househdltl 1aim who are mostly making more purchase decisions jr the store. iIer 
j aiso realised the unpad of store environment on shopping behaviour and are therefore devoting 

nsiderable amount of resources to their store design and merchandise presentation in order to attract 
and retain customer. How good a retail store may be in offering the best of prod ucis at the best bargair, 

all efforts would be fruitless if there are no people walking through the door. ref ore to beat the 
tjtion and survive in the market retailers need to make their store visually attracth'e from the 

joside and welcoming from the outside. The main focus of this paper is to identify the faciors of stor' 
.rnhience which customers consider important. 

Keywonis: Store Ent'iroient, Store Ambience, flfnw lere, Ughhng Le Prt 

l.nttduction 
Store atmbsphere plays an important role in influencing customer buying behaviour. Kotler 

(l9thncd Atmosphere as a conscious design of an area in order tocreaeadesirede tonconsuiners 

his the effort to design a shopping environment that produces emotional effects on the individual in order 

to ease their likelihood of purchase. Zomerdik & Voss()1O)cooduded by saying that re s an 
inPortint difference between 'desired atmosphere" and "perceived environnt". fl first refers k the set 

&ory qualities designed for the artificial environment in order to establish a spedfk ambar.0 

other hant perceived atmosphere can vary from one individual to another or s rea to 

ds noise arid temperature are partially learned, and y cannot be fufly controlled b 
orgamzabor 

T1e & Milliman t2O0 said that The atmosphenc C acteriStiCS of a store
a mean 

a et) of consumer evaluations and bthaviouis. Soars()O9) sea 
draw the atttion of consumers through the use of colors, soundS,

the atmospt 
nbate themsefves from others Kotier (1973) warns that e 

SbX8 must imdergo a periodic review, as its influence dedmeS 
OVe2' tune- 

it or th pof c mpetit0rs 0n . 

20O9) said that creating a superior custom& __ 

in tothv's retailing environment5 8 ma 5W! in 
and 

time spend in the stmxe cr other a1 o&h EEh' 

itxj & Milliman ()•i that store atm°5P r p'r A — çJn for 
in mvatien to the environn arid 5oebelia

me st3P 
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at!n0t)i
i alwaYs presented as the quality 01 S[3Q ttlofflid' mu .

, 0. sensory chiinels to thO atmosphere are visioi
.1III1• mki •l tijti•l 

T.eievant visual dimensions of the stüre atmosphere are: coimnir,
Sili.' aiid shap are: volume and pitch; 011actorr smell and freshness- Tactile; softness

arid & ebat (2002) said that complete reformulation of abuosphere 
ic mu a sinqile 

j ias the ability to signi icantiv alter the perception of the CoI1suIicr on the stoi-e llu, thi' 
pSt in a senso retail eflvfronment emerge as tools for the lro'ision of experit'fltvs to 
which can bring competitive advantages if worked differently and consistently 'ith the 

targeted. Colours produce different reactions in individuals and retailers are trying to 
::.to  bring consumers to a mood state that leads to product purchase. Playing (lie appropriate 

d iusic can help retailers develop a desirable atmosphere, which contributes to the image of 
: d consumer choice. The elements under control of the retailer (retail atmosphere) are usually 

-e related to the customer' senses. For instance, the store can manage the amount of light, the colours 
walls, the kind of music played on the background, etc, and the olfactory cues can exert strong 

luenos on the consumer responses related to a specific store atmosphere. Bone and ElLcn(1999)argucd 
thit retailer, once perceiving the power of olfactory stimulus have searched competitive advantage 

trough this variable Herrniann et al. (2013) a store that presents smells that are pleasant is better 
vauated by the consumer. The use of perfumes in environment or odours in the atmosphere as means 

cf riñuendng human behaviour seems to be growing. Pine and Gilmore (1999) indicated that creating a 
unique customer experience can provide financial value for the company. Baker et at. (2002) said that 
Eiare atmosphere can interact with consumer perceptions to affect behaviour. The notion that store 

atmosphere influences consumer behaviour s%ras introduced to marketing research by Kotler, who 

inithl; defined atmosphere to be a component of store image along with other variables, such as 
brihtaess arid crowding. Baker (1987) identified environmental cues in a store to he either Ambient 
Factors, Design Factors, or Social Factors Also an extreme ambient factor, such as very high or very low 
temperature can lead to avoidance behaviour. Music has an impact on sales, time spent in the 
environment and the state of arousal. Yalch & Spangenberg (2000) said that the extend of the effect 

- depends on the type of music, e.g., foreground vs. background music, the tempo and volume of music 
and the age of the patron Yalch & Spangenberg (1990) Several studies have confirmed that the mere 
prese or absence of a scent has a significant influence on consumer behaviour, irrespective of the 

odour. Bone and llen (1999) identified 34 studies showing 
s tistically significant effects of scent 

PK on consumers' response. Parsons (2009)ln general it can be assumed that pleasantly scented 
environments lead to approach behaviours while unpleasant environments cause avoidance 

non a
ssociated scent may even lead to negative 

eeds to be considered one study Spangenberg et al.(2006). Presence of a pleasant buth as genders 0
maroc' for men, 'vanilla' for SPor5. The presence of mediation variables,  SUCnbient

bought more itemS and spent more Confirmed that in the presence of gender-CO 
nient in the store, 'as found to influence interpers0fl 

temperature go Wom) shoppers perceive In have spent more timepe ire level Septahle 
IQVCIS 

OJce l,e1iaviou °Y °fl their purchases. Griffltt (1970) ambient tern that while acc bability of avoi
to keep at'athon of people. Baker (1987). It increase the 

1' iall are 0spcciallY fipor display of a .noced customers, too high or low levels of a that
1 & Milliman vakthe1d & Baker(1998) said that the decor, layout, 

in 

°tOmers in a mall once the enter. Gagnon & Osterhaus (1985) said of retail store 
r's percePti0001 a t1e tvp' or $120

ts C0
failures occur, Odct increases sales significantly 

jjrespeC
tive of and behavio that 

v,hefl servi
a cust0m iber app€' 1 sajd thatretail personnel's ' 

therefore juences behavi0ur Bitner (1990) concluded pe'ati1Y inllu of 

ePlOYees dressed in unprofessional attire hìave btii 
sho' tat he  miumber acts 

wUtiI1gflC5S IL) 
(1992) said 

and satisfaction. Baker, Levy & GreW3l - wht tij-ig tiSM0u'i' 

P!0Yees has a positive impact on levels Of p' 5 er onne] 0fl 0 jering a groCli1l? 

fl th less Staff nt jted space Hut 0  & Richardson (1995) Stores with more sales 5ore5 f othe ifl hr 
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An Empirical Study of Efficient Resource 
Allocation Using Modified Particle Swarm 

Optimization in Cloud Environment 
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Abstract--- It is evident that in rising computing paradigms such as cloud computing systems, efficient resource 
allocation is one of the main segments to take advantages of the capabilities. The cloud computing environment is an 
active environment which allows the services to be shared among many users. Cloud environment requires new 
allocation methods customized to specifications. In this paper ModifledParticle Swarm Optimization (MPSO) 
algorithm is used to achieve an allocation that benefits the users who utilize the resources in cloud. It is a technique 
inspired by the behaviour of birds flocking where particles search the problem space to find an optimal solution. The 
algorithm was developed with the aim of allocating the resources efficiently in a cloud environment. The proposed 
algorithm shows better results in terms of flowtime and task execution cost when compared with Particle Swarm 
Optimization (PSO) and Genetic Algorithm (GA). 

Keywords--- Resource Allocation, Modified Particle Swarm Optimization, Cloud Computing. Flow Time,Task 
Execution. 

L Introduction 
One of the main services of cloud environment is resource allocation. The process of assigning the available 

resources in an effective way over the internet to multiple clients is called Resource allocation. For efficient resource 
allocation, available resources !n  cloud should be assigned to different activities taking into consideration the 
availability of resource and project time. Resources starvation will occur if the allocation is not managed precisely. 
Resource Allocation is integrated with cloud provider activities for utilizing and allocating resources within the limit 
of cloud environment so as to meet the needs of cloud applications. It requires the type and amount of resources 
needed by each application in order to complete a user job. The objective of this paper is to make an efficient 
allocation of resources in cloud environment. The proposed algorithm helps in meeting the objective by measuring 
the resource usage to exhibit better flow time and minimized task exection cost. Advantage of this algorithm is that 
it has an expanded search space when compared with PSO and GA. Its convergence rate is also high. It also makes 
computations more efficient. 

II. Literature Review 
Substantial quantity of research using server consolidation and task consolidation is available for resource 

allocation. A framework for communication between resource owner and cloud using Resource •Cloud 
Communication Paradigm (RCCP) [71  has been proposed. Performance factors and optimum cost have been 
considered to create virtual machines for efficient utilization of resources[4][6]. These performance factors 
dependon communication channel cost, reliability and overall resource cost. An energy efficient resource 
management system was proposed for virtualized Cloud data centers that reduced operational costs and provided the 
required Quality for Service (QoS). Heuristic approach for dynamic reallocation of VMs using live migration 
revealed substantial energy savings [2J[3][13] based on current requirements. The performance of P50 based on 
uniform design (PSO-UD) [1] was compared with PSO and the results revealed that PSO-UD algorithm was faster 
in the convergence than the standard PSOalgorithm. Simulated Annealing Particle swarm optimization algorithm, a 
new population intelligence algorithm had good performance on optimization[15]. Simulation resultshighlighted that 
the disadvantage of getting in the local best point of standard PSO was overcome effectively and the ability of global 
optimality was toned up. A new hybrid particle swarm algorithm based on 'P systems' [5] was proposed by 
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analyzing the functionality of elementary particle swarm algorithm. Experiment results shown that the designed 
algorithm has better performance in seeking Optimization solution quality, robustness and convergence speed [8][9} 
[10][14}. Existing works on resource allocation highlighted on attributes like operational cost, quality of service with 
standard PSO and other algorithms whose convergence is not as efficient as MPSO. So the present work evaluates 
the flow time and energy efficiency with MPSO. 

ifi. Methodology 
Modified Particle Swarm Optimization algorithmhas been adopted in the proposed work to obtain efficient 

allocation of resourcesin cloud. The Particle swarm optimization (PSO) [I l][121[16]is a nature inspired optimization 
method based on the social behaviour of birds flocking or fish training. There are many variants of PSO, and it could 
constantly develop expedite in converging to an optimal solution. In Basic Variant of PSO, the rate clamping, 
Inertia Weight, Constriction Coefficient, Synchronous Vs Asynchronous are considered. In Modification Variant of 
PSO, the Single Solution of PSO, Niching with PSO, Constraint Optimization with PSO, Multi-objective 
optimization, Dynamic Environment of PSO, Discrete PSO are considered. 

In modified PSO,the population diversity factor is used to alter the inertia weight for solving the defined problem 
in cloud computing. Parameters required for solving the problem and how a mapping is obtained between the 
solution and the particles of algorithmhas been identified.Each particle is a possible solution for allocating the 
resource to the tasks for a problem. Each particle vector is of length N which denotes number of input tasks.Eách 
element ofthe vector is a random numberbetween 1 and M (total available resources). 

Figure 1: Generation of Initial Population 

In the proposed method, the initial population is generated as random integers ranging from I to M to execute 
the task at hand. Randomness helps in maintaining population diversity and unbiasedness in selecting members of 
thepopulation .The overall performance can be improved with population diversity and inertia weight. In this 
method, a regulator represented by kb is used. During the search, the regulator improves the static weight w by 
controlling the population diversity through negative feedback. The regulator index is shown with e and is expressed 
as follows: 

et — 
D1 (t)—D0(t) — 00(t-1)-00(t)  

' ' — D(t) — D0(t-1) 
WhereD0(t — 1)is the extent of diversity at time intervalt — 1 and D0  is the extent of diversity at time interval t. 

Using the regulator indexkb, static weight is defined as 

w(t) = kb x e(t) = kb(1 (2) 

The suitable range for kb is between 0.9 and 1.6.The value 1.4 is a good choice for most situations. In the 
proposed method, static weight will be adjusted according to population diversity. In the course of the search, ifD0  
decreases rapidly, inertia weight w will increase to improve global search.IfD0  decreases very slowly, a small inertia 
weight w will be introduced to improve local search and when D0  fluctuates, a negative inertia weight —wwill be 
used to reduce particle diversity. With this technique, the balance between global and local search will be 
maintained without converging to local optima. The Modified Particle Swarm Optimization algorithm chooses the 
particle with maximum fitness while iterating.Its position is initialized randomly for increasing the chaos ability of 
particles which results in the particle searching more domains. The fitness of the particle which has the best value in 
last iteration would be acceptable. 
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Systematic Review of RCT's in mHealth interventions focusing 
on Maternal and Child Health 

L. Devika Rani 

Research SchoIar Department ofJournalism and communication. Institute ofDistance Education, 
University of Madras, Chennai, Tamil Nadu, India 

ABSTRACT 

The widespread availability of mobile phones makes them a prospective tool for health related interventions. 
MHealth interventions have been studied in many research areas like HIV, Cancer, Smoking Cessation, 
Diabetic care etc. But extensive research has been limited to general areas. The aim of this review is to 
examine the current evidence on RCT's of mHealth interventions in the field of Maternal and Child Health. 

Keywords: Randomised Control Trial (RCT), Child health, mHealth Intervention, Maternal, Awareness 
INTRODUCTION 

According to WHO, 'Mobile Health (mHealth) 
is an area of electronic health (eHealth) and it is the 
provision of health services and ifórmation via mobile 
technologies such as mobile phones and Personal 
Digital Assistants (PDAs) ". The integration of mobile 
telecommunication technology into health is called as 
mobile health' 

Globally, SMS is the most widely used form of 
communication wherein a message is sent from a 
sender to receiver in text form. The messages can also 
be sent in bulk from computer to person or vice versa. 
The proponents of SMS technology advocate that 
SMS is a simple, direct and cost effective medium of 
communication2  Of late recorded voice over calls is 
also used to deliver health messages to vulnerable 
population. It has been credited as a useful public health 
tool, particularly in underserved settings. 

Randomized Controlled Trial i.e RCT is a study 
in which people are allocated at random (by chance 
alone) to receive one of several clinical interventions. 
One of these interventions is the standard of comparison 
or control. The control may be a standard practice, a 
placebo ("sugar pill"), or no intervention at all. Someone 
who takes part in a randomized controlled trial (RCT) 
is called a participant or subject. RCTs seek to measure 
and compare the outcomes after the participants receive 
the interventions. Because the outcomes are measured, 
RCTs are quantitative studies. 

In sum, RCTs are quantitative, comparative, 
controlled experiments in which investigators study 
two or more interventions in a series of individuals who 
receive them in random order. The RCT is one of thc 
simplest and most powerful tools in clinical research. 

Search Methods: Online databases like Pubmed, 
Popline, Cochrane library, peer reviewed journals, online 
clinical registry and gray literature were searched for 
relevant studies. The search included all the studies done 
till February 2017. The study was started in November 
2016. After filtering the articles from the exclusion 
criteria, eleven studies were narrowed down which met 
the inclusion criteria. They were thoroughly read and 
examined to understand the scope and reach of Ml-lealth. 

Inclusion Criteria: The criteria for inclusion were that 
all the studies should have used mobile phone as a tool 
for Health Communication. It should have included 
Randomized Controlled Trial in its study. There were 
no geographical boundaries for this study. But only 
studies available in English were included. The subjects! 
participants of the RCT should be women who were 
pregnant/young mothers at the time of study. One study 
was about women who aborted their children. So women 
who were pregnant but lost their child were also included 
in the study. 

Data Collection and Analysis: The data was collected 
by the author since November2016. The first stage of data 
collection was from online databases like Pubmed and 
Popline. Then the author reviewed online peer reviewed 
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journals to find relevant studies. Since there were very 
limited studies with RCT in its design including gray 
literature was essential. So academia and researchgate 
were searched for similar studies. The reference list in 
all the published articles were thoroughly studied by 
their title and when necessary with abstracts as well. 
In addition to all these things, the author constantly 
searched general Google search engine for studies which 
were not widely published. 

The keywords used were 'mHealth, RCT, Pregnancy, 
Neonatal, Maternal, Child Health, mobile, text messages, 
and voice over calls etc'.  

voice calls were sent to pregnant women for three 
days in a week, as a reminder for adherence to 
take iron supplements regularly along with some 
basic health information. RCT was conducted 
among 130 women for a period of three months. 
The difference between the treatment group and 
control group was 0.43grams per decilitre on 
average. Since, this project met with unforeseen 
challenges in retrieving for women with follow 
up visits, it lacks statistical power. But it assures 
that the automated voice calls can be beneficial 
for pregnant women. 

2. MHealth intervention 
Afier collecting all the articles, articles which were 

repeated were removed. The author made it a point to 
include only completed studies. There were few studies 
which were still in the analysis stage, but those studies 
weren't included because they were yet to prove their 
study. Similarly, only RCT's with relevant field work 
were included in the study and studies explaining only 
the protocol for future trials were excluded. 

The available data was then analyzed for a general 
pattern in mHealth interventions, their success failure, a. 
implications etc. The data was scrutinized to see the 
popular areas of research in Maternal and Child Health 
which uses MHealth as a Health Communication tool. 
The location of all the studies were also identified. Then 
the gaps in the research were analyzed. 

Important Results 
Location: Since M}Iealth is an amazing tool to serve 
the Low and Middle Income Countries, due to their lack 
of well developed health setup, nine out of the twelve 
studies were conducted in Low and Middle Income 
Countries with a majority in African nations. 

to create awareness 
about women's health, contraceptive methods 
and child's health: ARMMAN conducted a 
RCT in 250 villages of Rural Maharashtra. The 
districts covered were Osmanabad, Sholapur and 
Washim. The study was conducted from January 
2013 to December 2015. In addition to voice calls 
the intervention included eight animation videos 
which were played by the health worker to the 
family members of the pregnant or new mother. 

The result showed an increase of 36% for women 
who knew the importance of consuming iron and 
folic acid tablets. 

b. There was a 46.95% increase on the women 
knowing at least three types of family planning 
methods. 

In the infant scale, 

i. there was an increase by 33.79% in the oral 
intake of ORS during a Diarrhea episode. 

ii. Adherence to exclusive breast feeding 
increased by 43.4%. 

iii. 13.5% increase in the number of infants who 
tripled their birth weight at the end of one year. 

iv. 89.32% of the enrolled women were satisfied 
with the content. 

Similarly, in Cambodia4  the effect of mobile 
phone based intervention on post abortion 
contraception was studied with a RCT design. 
The Mobile Technology for Improved Family 
Planning (MOTIF) study involved women who 
sought safe methods to abort. 249 women were 
placed in a Mobile phone based intervention. 
There were six automated messages, interactive 
voice messages with counselor phone support as 

Areas where MHealth is used as a tool for Health 
Communication 

1. Mllealth intervention for adherence to 
medication: A study in Mumbai was done 
by ARMMAN, a NGO in partnership with 
babycenter, India . This project focused on 
adherence to medication. In their baseline survey 
they had found out that around 70% pregnant 
women fell off the iron tablets course given to 
them by the Government Hospital for free of 
cost, citing forgetfulness (54%), general dislike of 
pills (11%) and constipation (7%). So automated 
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and when required. 251 women were in a control 
group receiving standard care. It was observed 
that there was an effective contraceptive usage 
after four and twelve months of abortion — 64% 
vs 46% of the controlled group. Adding a mobile 
phone based intervention in the abortion care 
services had brought in significant changes in 
Cambodia. 

In Kenya5  family planning information was 
sent via text messages. Beneficiaries of m4RH, 
a mHealth service in Kenya were randomly 
selected for this trial. They were assigned with 
full access or limited access to the content. The 
content was then followed by questions sent via 
messages. Even though the response rate for the 
questions seem to be very low, the authors had 
concluded that the knowledge about contraception 
in the intervention group was 14% better than the 
controlled group. The authors had also observed 
that mHealth messages can play a vital role in 
increasing the knowledge but they may insufficient 
to cause behavior change. 

In Kenya, in a RCT named as Mobile WaCH 6 

SMS messages were sent to pregnant women to 
invite them to have their delivery in a hospital. 
Reminder messages were sent for their iron 
intake. Two way SMS was facilitated where in the 
patients can ask their queries. This study reported 
a 61% interest among the subjects. 

3. MHealth intervention to aid community 
workers in data collection and counseling: In 
Uttar Pradesh, a project called as MSakhi was 
introduced to Accredited Social Health Activists 
(ASHA's). MSakhi is an audio/video based 
mobile app that provides support to ASHA's in 
routine activities in Maternal and Child Health 
Care. The content was based on National Rural 
Health Mission's manual and Home based New 
Born Care, Guidelines and formats. ASHA's used 
it for two purposes. First for their self education 
and second as ajob aided counseling, registration 
and decision support. It has been very useful in 
referring and tracking high risk pregnant women, 
recently delivered women, newborns and infants. 
Auto referral was based on the ANC service 
delivery data. In case of death, the date, time and 
type of death was registered through MSakhi. 
While more than half of the beneficiaries (55%)  

surveyed in the experimental arm reported that 
ASHAs used mSakhi during counseling, less 
than a quarter (22%) of surveyed comparison arm 
beneficiaries reported that ASHAs used the paper-
based fiipbooks. Beneficiaries found mSakhi to be 
engaging and also reported other family members' 
interest in the counseling messages because of the 
multimedia mobile content. 

4. Mllealth intervention for antenatal care, 
vaccination: In Khushi project, a cluster 
randomized controlled trial was conducted 
in 96 villages of Udaipur District, Rajasthan7  
They were randomly divided into three arms. 
Near Field Communication sticker, Near 
Field Communication pendant, Near Field 
Communication pendant with voice call reminder 
in local dialect. The result showed that the pendant 
and pendant with voice call reminder arms did not 
significantly improve adherence compared to the 
sticker group. But the point estimates showed that 
there were higher odds of on time completion in 
the pendant with voice call group in comparison 
to the remaining groups. 

In a RCT to assess the Khushi Project 208 mothers 
and 128 children were enrolled from August 
to December 2015 for a study period of seven 
months 9  Findings suggest that the necklace worn 
with a Near Field Communication Pendant is the 
preferred form of Wearable for infants and their 
mothers too agreed to like it compared to a simple 
Near Field Communication sticker. 

In Zanzibar'° 44% of women in the intervention 
group received the recommended four or more 
antenatal visits, compared with 31% in the 
control group. The odds for receiving four or 
more antenatal care visits were 2.39 (1.03-5.55) 
for women benefitting from the mobile phone 
intervention. 59% of intervention women stated 
that received text messages influenced the number 
of times they attended antenatal care. 

In Kenya ", of the 397 subjects, 3.6 in the 
intervention group had less than four antenatal 
vists while 9.7% of those in the Controlled Group 
had less than 4 visits. Of the participants, 7.4% 
of those followed up had less than four antenatal 
visits while 18.6% of those not followed up had 
less than four visits. 
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ABSTRACT 

Thc ob/ective of this paper is to study the impact  of  brand name on consumer preference for store 
brands vis-à-vis national brands. 272 consumers were involved in a blind and non-blind taste test of 
two table butter brands (store and national brand. Since store brands have now become premium 
products, an investigation into the impact of brand name on the competing brands was done. The 
responses of the participants were analyzed using Paired 't' statistics. The results show that under 
blind lest condition, the impact of intrinsic cue of taste has led consumers to evaluate the store brand 
higher on overall preference. However in the non-blind condition, consumers are influenced by the 
extrinsic cue — brand name — and rate the national brand higher on overall preference. Our stud 
indicates that store brands have improved in quality but need to take efforts to improve their brand 
equir: to generate brand preference in stores. Future research can be done on private label impact in 
other non-dairy food categories. 

Keywords:  Cues.  hrand name, store brands, consumer preference. 

Introduction: 

Store brands are defined as "brands that are owned, 
controlled, and sold exclusively for and by retailers" 
(Lewison and Baldersoji, 1999). Research has 

suggested that Private label brands (PLB), also 
commonly rthrred to as "own brands" or "store 

brands'S. consist of merchandise produced and sold by 
a specific retailer or chain of retail stores (Kumar and 
Steenkainp. 20(17). They are manufactured to retailer 
specifications and sold uridcr their store name or as 
another brand sold exclusively in their store. 

The consumer perception of these brands was also 
categorized accordingly. National brands were viewed 

as brands that delivered high quality at high price and 
generic brands an acceptable quality of product at a 

lower price. Store brands, were introduced and gained  

popularity amongst consumers in America, Europe in 

the late 1970s and early I 980s (Burt. 2000). The store 

brands provided the mid-range alternative to shoppers 
on both quality and price. The presence of this 

traditional structure in the minds of the consumer is 
now changing. Research in the areas of attitudinal 

shifts ot consumers towards Pl.Rs indicates that 

consumers are increasingly accepting PLBs (VerhOel 

et aL, 2002). Economies and markets in recent years 
have been witness to the rise in the power of retailers. 
The shift in power from manufacturers to retailers has 

thrther accentuated the growth of private labels 

(Kumar, 2007). Buoyed by higher profits and 

customer loyalty retailers are aggressively pursUtfig 
PLB in their merchandise mix to empower their 

increase in bargaining power over manulact 
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ia is expect to grow between 19-20% per 

1
h a penetration figure of 10% by 2018. 

store brands are nascent in India and 

stjiute only about 6.7% of modern trade as 
ipared to 43% in the UK (Nielsen, 2014). Store 

jjs represents an opportunity to 'up-trade' at a price 

.at r
epresents value while still being affordable.75% of 

the total sale of store brands in India is accounted for by 
food products like packaged foods, edible oils, cereals, 
ketchups. Globally, the private label brand trends in 
packaged food industry reveal refrigerated packaged 
foods (including butter) having the maximum overall 
share of the industry with an aggregated value share of 

2% (Nielsen, 2005). 
The daiiy sector is one of the key food processing 
industries in india. The sector is divided into 
traditional daiiy commodities comprising of milk, 
white butter and value added dairy products like 
packaged table butter, yoghurt and cheese. India's 
Organized dairy sector is estimated to be IJSD 10 
billion in the year 2012 -13 and is expected to grow at 
315%annuaily until 2019-20. (GAIN Report, 2013) 

With the expansion of organized retail acting as a 
platfom for driving value-added sales, the market 
share of valueadded products will increase from 21 
Percent to 31 percent by 2019-20. 
ldble 

butter is one of the products in this categorY 
those growth is dependent on the organized retail 
Platform This Sub_category is dominated by a strong 
national brand (Aniul- since 1950) pitied against 
5maller region brands the domestic market. A 

re brand in Tamilnadu is Nilgiris (since 

inS
;j

g1.
ese two brands were therefore chosen for 

impact to perform a comparison study on the 

510re bran name on consumer preference for 

'national b VIS8..VIS national brands. A brand pair 
tdtego) raj and private label in the same product 
Preference have been tested for taste and brand 

in this Study 
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in h1jn4 and flon•hltnd condition of 
the Pnrctl brands, whether taste perceptions and 

overall preference  for ready to con'ujme dairy food 
Proclilek are influenced by the awarene and presence 

a stroflg brand name (store brands vi-,. i)ran(ls) fl the Cmcrgin store brand ,(eriaflr, Ifl tile 
Indiami modern format retail ior 
2. 1 hlcorelical hackg,.rmj1j and Research Ffyprith,s 
The growth of store brands as a global pbenomen,n 
has attracted interest both from researchers and 
practitioners Stor brand research ha beerj donc in 
areas such as strategic role of store brand in categy 
management (Makoto. 1995; Burt, 2fYj: Fforwrtz. 
2000), market performance (Ailawadj. 2tW)1) 
differences between national and store brands 
(Richardson et al., 1994; Aggarwal and Cha. J99u. 
characteristics of Store brand prone consumers (Baltas 
et al., 1997) and drivers to store brand purchase 
(McNeill & Wyeth, 2011). Academic interest in store 
brands has been concentrated around two consumer 
specific areas - factors correlating ane intluencrng 
store brand proneness, while others investigated the 
consumer attitudes towards store brands and 5tren2th 
of these brands (Richardson cc al.. 1996. There 
however exists a knowledge gap on the competithe 
position of the store brands vis-a-vis the national 
brands (Cotterill et al., 2000). 
Consumers tend to buy familiar brands out of habit or 
because of loyalty are willing to pay more for the 
branded product as against an unbranded one. This is 
the result of an expected favorable consequence of 
brand use (Solomon, 2004). In general. a brand name 
serves as a relevant quality cue for consumers. as food 
products are typically bought regularly. routineb and 
often under time pressure (Bredahl, 2004). 
Amongst various food product categories, familiar 
brands have been associated stronger purchase 
intentions (Ares et al., 2010: Bower ci at.. 2003: 

Cameiro et al., 2005) choice preferences Goodman. 
2009; Hoyer and Brown, 1990) and purchase lo alc 
Esch et at.. 2006; Espejet et at.. 2Q07). Since thod 
products have emerged as the dominant caiegor in 
the sale of store brands, taste can be expected to pla 

au iinportaflt role in jn
tlueflcillg collstulfler preference 

for store brands. however, our survey of literature has 
revealed that there has been little research in Indian 
0fltCXt iii the urea of int1tiCIiCC ol brand names on 

taste perceptiOfi on store brands vis-- is national 

brands. 

Cue titilizutit)fli 

Res
earchers have used cue utilization theory to assess 

consumer perecPtioll of quality. According to this 

theory, products C
OflSiSt of an array of cues that serve 

as surrogate indicators of quality to shoppers. Intrinsic 
cues represent cues that are attribute related which 

canf101 be
nipulated without changing the physical 
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India is the second largest Internet market in 
the world The country c population is 

taking to online etail in a big way and 
India's youth remain the key age 
demographic for online shopping, Despite 
its numerous advantages, consumers are 
wary ofthe threats that online shopping may 
pose. In order to secure the maximum 
benefits offered by online shopping and to 
avert risks, consumers need to take 
necessary precautions by exercising 
prudence. This study focuses on the 

consumer behavior offemale college-going 
millennials in Chennai and examines the 

exercise of Consumer Prudence in four 
aspects namely, Webs ite Safety, Product 

Selection, Payment Safety and Transaction 
Safety and its impact on Consumer 
satisfaction. 

Keywords: Online Shopping, Consumer 
Prudence, Consumer Satisfaction, 
Millennia/s 
Introduction 
Online shopping has become a popular and  

easy way for customers. India is the second 
largest Internet market in the world and its 
population is taking to online retail in a big 
way. In this fast-paced world, people are 
able to select from a wide range of 
merchandise, anytime, anywhere according 
to their convenience and shop at ease with a 
click of a button. Because of its numerous 
advantages, consumers increasingly prefer 
to shop online over shopping in traditional, 
physical retail outlets. India today, thus has a 
growing market for online shopping, 
offering numerous business opportunities in 
this sector. 

Motivations That Lead Consumer to Buy 
Online 
Convenience 
Compared to a traditional retail store, online 
shopping is more convenient as shopping 
can be done at any time, any place, with a 
click of a computer button. (Hofacker, 2001; 
Wang et al., 2005; Yu and Wu, 2007). Also, 
shopping can be done at ease without the 
problems of crowds and influence of 
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forceful salespersons. They can get 

assortments and ranges of numerous 
products from different sellers all in one 
place. 
Easier Product Comparison and 
Selection 
Complete information about wide varieties 
of products and services are available online. 
Hence, it is also easy to shop for specific 
merchandise and also compare features of a 
wide variety of products. Also, 
recommendations from other shoppers are 

easily and readily available through online 
reviews. 

Time Saving 
This market has 24-hour shopping 
availability. With online network 
connectivity, consumers can shop in their 
own location with their computer or mobile 

phone and get the products delivered to the 
desired place without having to physically 
travel for the same. 
Better Prices 
Price comparisons from different suppliers 
are easier online. Also many online sites are 
able to offer cheaper prices and greater 
discounts than a physical retail store, mainly 
due to the minimal involvement of 
middlemen. 
Convenient Payment Options 
Today, customers can choose from a host of a 
variety of online payment modes through 
debit cards, credit cards, prepaid wallets, net 
banking, merchant payment gateways like 

81  

PayPal, etc. 
Factors That Impede Consumers from 
Online Shopping 
Despite its many benefits, online shopping 
also poses risks mainly because the shopper 

neither meets the seller directly nor inspects 
the product personally. Such risks can be 
relating to the product, financial, security or 
privacy. 
Product Risk 
The customer might not get a satisfactoiy 
and desired product due to numerous 
reasons such as - deceptive online reviews, 
defect in the product, product not as per 
description or default in deliveiy. 
Financial Risk / Source Risk 
The customer gets exposed to this risk due 
an insecure online payment portal or hidden 
/ false claims on cost of the product. 
Privacy Risk 
Web users today are getting increasingly 
victimised to new kinds of cybercrimes 
posing threat to their security. Examples of 
cybercrimes are spam mails, phishing, 
identity theft. 
Other Risks 
Also there may problems caused by slow 
shipping, technology and unverified 
information online may result in slow virus 
and bothersome emails. 
Literature Review 
Despite i ts numerous advantages, 
consumers are wary of the threats that online 
shopping may pose which e-tailers have to 
be sensitive to. Many researches have shed 
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Jackfruit (Artocarpus heterophy/lus) belongs to the family moraceac, Mulberry family.The seeds of 
which are used in several culinary operations. Seeds were sun-dried, roasted and ground to a tine 
powder. Ladoo was prepared using JSF. Bulk density, swelling power, water absorption and oil 
absorption capacity of the JSF was 0.67. 5.24. 7.65 and 8.61 respectively. The overall acceptability of 
the product was 8.7. Thus, the aim of the study was to formulate a traditional sweet using jackfruit seed 
flour, which is an edible by-product. 
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INTRODUCTION 

Jackfruit is one of its own kind of tropical fruits, recognized 
for its unique shape, size, and fruity flavor. The ripe fruit 
contains wellflavored yellow sweet bulbs and seeds 
(embedded in the bulb). The edible bulbs of ripe jackfruit are 
consumed fresh or processed into canned products. Seeds 
make-up around 10 to 15% of the total fruit weight and have 
high carbohydrate and protein contents (Bobbio et al., 1978 
and Kumar et al., 1988). Seeds are normally discarded or 
steamed and eatenas a snack or used in some local dishes. As 
freshseeds cannot kept for a long time, seed flour can be an 
alternative product, which be used in some food products. 
Jackfruit seed is encased inside a thin, transparent outer cover. 
It largely compose of starch and protein. Each seed measures 
about 2 to 4 cm in length, and 1 to 3 cm in thickness. Jackfruit 
seeds are good sources of thiamine and riboflavin. These seeds 
also provide at least small amounts of the minerals zinc, iron, 
calcium, copper, potassium and manganese. Zinc is important 
for immune function, iron and copper for forming red blood 
cells and calcium for forming strong bones. Jackfruit seeds 
contain compounds that may have an antimicrobial effect, 
potentially helping to prevent contamination with bacteria that 
cause food borne illnesses. These seeds have also been used in 
traditional medicine to help with digestion and treat diarrhea, 
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although more ressar sj  UØs r4these potential 
benefits. Thus,  usa2e in the preparation 
of the traditional sweet is a boon as it contains numerable 
health benefits. It tries to help improve commercial flour in 
terms of spoilage and shelf life. 

MATERIALS AND METHODS 

Materials 

Fresh and sound Jack fruit (Artocarpus heterophyl!us,) was 
procured from a local market in Chennai. Tamil Nadu. 

Preparation of Jackfruit seed flour 

The fruit was cut and the seeds were carefully removed. The 
seeds were dried under direct sun for 3-4 days until 
considerable amount of moisture is removed. The seeds are 
then dry roasted in a frying pan. The thin peelings crack open 
with the application of heat. The peel was removed from the 
seeds and are crushed in a mortar and pestle. Finally the seeds 
are ground to a fine powder in a mixer grinder. 

Preparation of Ladoo using Jack fruit seed flour 

A smooth batter was made using the seed flour and water. 
Sugar syrup was prepared by dissolving sugarand water in the 
ratio I : I until it reached one thread consistency. The batter 
was stirred into the sugar syrup along with saffron threads and 
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mixed thoroughly. The mixture was topped with melon and 
cardamom seeds. Ladoos are prepared by applying ghee on 
both hands and rolling the mixture to desired size 

Determination of bulk density 

50 gram of the peel powder was taken in a lOOmi measuring 
cylinder. The volume occupied by the peel powder was noted. 

Determination of swelling power 

ig of the peel powder was taken in a centrifuge tube along 
with lOmi water. The tube was heated at 80°C for 30 minutes. 
The tube was then centrifuged at 1000rpm for 15 minutes after 
which the supernatant was discarded. The weight of the paste 
was noted. 

Determination of Water absorption capacity 

ig of the peel powder was taken in a centrifuge tube along 
with lOmi water. It was left to stand at room temperature for 1 
hour. Centrifuged at 200rpm for 30 minutes. 

Determination of Oil absorption capacity 

Ig of the peel powder was taken in a centrifuge tube along 
with lOml oil. It was left to stand at room temperature for I 
hour. Centrifuged at 200rpm for 30 minutes. 

Determination of moisture content 

5g of the peel powder was weighed in a moisture dish. It was 
kept in hot air oven at 105°C for 4 hours. The weight of the 
dish before and after drying was noted. 

Determination of Ash content 

5g of the peel powder was weighed in a crucible and charred 
over Bunsen burner till fumes ceases. It is then burnt in a 
muffle furnace at 500°C for 4 hours. The empty weight and the 
final weight was noted. 

Determination of crude fiber 

Crude fibre was estimated by giving acid and alkali wash for 
the peel powder. The residue was collected and burnt in a 
muffle furnace 500°C for 4 hours. The empty weight and the 
final weight was noted. 

Determination of Iron content 

Iron content was estimated by using a series of reagents like 
sulphuric acid, potassium persulphate and potassium 
thiocyanate. Color was let and to develop and read 
calorimetrically. 

Determination of fat 

5g of the peel powder was taken in a thimble and it was fixed 
in the Soxhiet apparatus using petroleum ether as the solvent. 
The thimble is loaded into the main chamber of the Soxhiet 
extractor. The extraction solvent to be used is placed in a 
distillation flask. The flask is placed on the heating element. 

The Soxhlet extractor is placed atop the flask. A reflux 
condenser is placed atop the extractor. 

Determination of Protein content 

The first step for the estimation of protein is the digestion of 
the sample.1 g of sample is digested with 20 ml of 
concentrated sulphuric acid which acts as an oxidizing agent, 
5g of sodium sulphate which raises the boiling point and 
speeds up the rate of the reaction, 0.5 g of copper sulphate 
which acts as a catalyst. .During digestion nitrogen in the food 
is converted is converted to ammonium sulphate. Once the 
digest is cooled and diluted with water ammonium sulphate is 
converted to ammonia by heating with sodium hydroxide. 
Ammonia is then steam distilled into excess boric acid solution 
to trap the volatile ammonia to form ammonium borate. The 
amount of borate formed s determined by titration with 
standard hydrochloric acid or sulphuric acid. 

Sensory analysis 

Sensory analysis was carried out for the product using a 9 
point hedonic scale. 10 semi- trained panelist were selected 
and the product was evaluated for properties like color, flavor, 
texture, taste, after taste, mouth feel and overall acceptability 
on a 9- point hedonic scale. (9= like extremely and 1 = 
extremely dislike). 

RESULTS AND DISCUSSION 

The bulk density of the jack fruit seed flour was found to be 
0.67 compared to the bulk density of Bengal gram flour which 
was 0.52(R.K. Raigar et aL,2015). This shows that the seed 
flour has a less moisture content and the flour does not have 
clumps. The swelling power of the jack fruit seed flour was 
found to be 5.24swe11ing power of corn flour is 7% (Bajpai 
and Johnson, 2005). The water absorption capacity of the jack 
fruit seed flour was found to be 7.65whereas Bengal gram 
flour has water absorption of 3.04 (Kayode Adebowale el 
al.,2001). The oil absorption capacity of thejack fruit seed 
flour was found to be 8.6lwhereas Bengal grain flour had oil 
absorption of 2.40 (Kayode Adebowale et aL,2001). Moisture 
content in thejack fruit seed flour was 9.045±0.02 where as 
Bengal gram flour has a moisture content of 13.06 (Raigar el 
al., 2015).Low moisture content can aid in extending the shelf 
life of the product. The ash content in thejack fruit seed flour 
2.345±0.04 whereas the ash content of Bengal gram flour was 
1.1 % (Afroza Sultana et al., 2014). This shows that the seed 
flour has high mineral content. 

Table 1. Physico—Chemical analysis of the jack fruit seed flour 

Tests Values 
Bulk density I) .ô 7 
Swelling power 5.24 
Water absorption capacity 7.65 
Oil absorption capacity 8.61 
Moisture content 9.045±0.02 
Ash content 2.345±0.04 
Crude fibre 20±0.01 % 
Total Fat 13.33% 
Iron content 0.2mg 

Crude fibre in the jack fruit seed flour was 20±0.01% whereas 
crude fibre in Bengal gram flour is only 1.3 %( Afroza Sultana 
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et al.,). This shows that the product has a good fibre content. 
Fat content in the jack fruit seed flour was 13.33% whereas 
Bengal gram flour has fat content of 6.1% (Afroza Sultana et 
al., 2014). This is mainly due to the amount of oil present in 
the seed. Iron content in the jack fruit seed flour was 0.2mg 
whereas Bengal gram flour has about 4mg iron. 

Figure 1. Sensory analysis of Ladoo using jack fruit seed flour 

An overall organoleptic acceptance 8.7±0.2 was recorded for 
the Ladoo prepared from jack fruit seed flour. The formulated 
product paves way for Value added sweet product. 

Table 2. Sensory analysis of Ladoo using jack fruit seed flour 

Parameters Values 
Color 6.8 
Flavor 7.2 
Texture 7.6 
Aroma 8.! 
Taste 79 
After taste 7.7 
Mouthfeel 8.2 
Overall acceptability 8.7 

Conclusion 

Jackfruit seeds are the valuable edible seeds that should not go 
waste in country like ours. The sweet formulated using jack 
fruit seed flour makes it a preferred product for health-
conscious consumers. 

The sweet had a good organoleptic properties. The formulated 
product has decreased calories and it's a good source of 
dietary fibre. Thus this study reveals the possibility of making 
a value added traditional sweet product using jack fruit seed 
flour. 

REFERENCES 

Afroza Sultana, Md Ramim Tanver Rahman, Monirul Islam, 
Moshiur Rahman, Md. Abdul AIim, Department of Food 
Technology and Rural Industries, Bangladesh Agricultural 
University, Mymensingh-2202, Evaluation of Quality of 
Chapaties Enriched with Jackfruit Seed Flour and Bengal 
Gram Flour 

Bajpai, S. K. and Johnson, S. 2005. Superabsorbent hydrogels 
for removal of divalent toxic ions. Parts I: Synthesis and 
swelling characterization. Reactive & Functional Polymers, 
62, 271-283. 

Eke- Ejiofor, J., Beleya, E. A., Onyenorah, Department of 
Food Science and Technology, Rivers State University of 
Science and Technology, Nkpolu, P.M.B. 5080, Port 

Harcourt, The effect of processing methods on the 
functional and compositional properties of jackfruit seed 
flour 

Kayode 0 Adebowale,T. Adeniyi Afolab, Olayide S Lawal, 
2002. Department of Chemical Sciences Olabisi, 
Onabanjo, University, Ago-Iwoye, Nigeria, January, 
Isolation, chemical modification and physicochemical 
characterization of Bambarra groundnut (Voandzeia 
subterranean) starch and flour 

Raigar, R.K., H.N. Mishra, 2015. Effect of Moisture Content 
and Particle Sizes on Physical and Thermal Properties of 
Roasted Bengal Gram Flour, Dec, Journal of Food 
Processing and Preservation. 

Shadab Butool, Masrath Butool, Department of Food 
Processing & Engineering, Karunya University (Karunya 
Institute of Technology and Sciences), Karunya Nagar, 
Coimbatore —641114, India, Nutritional Quality on Value 
Addition to Jack Fruit Seed Flour 



Available Online at http://www.journalajst.com  

    

ASIAN JOURNAL OF 
SCIENCE AND TECHNOLOGY 

     

ISSN: 0976-3376 
Asian Journal of Science and Technology 

I/o!. 08, Issue, 02, pp.4294-4296, February, 2017 

    

RESEARCH ARTICLE 

FORMULATION AND QUALITY ASSESSMENT OF CURRY LEAF SOUP POWDER BY USING 
DEHYDRATED PEAS POWDER AS A THICKENING AGENT 

'Janaki, K., 1Maha1axmi, S., 1Ma1avika, M., 2*Simmi  Jam and 2Nirupa Shyam Mogul 

111 M.Sc. FTM, School of Food Science, M.O.P Vaishnav College for Women (Autonomous) 
Chennai 6000034, Tamil Nadu, India 

2Assisnt Professor, School of Food Science, M.O.P Vaishnav College for Women (Autonomous) 
Chennai 6000034, Tamil Nadu, India 

ARTICLE INFO ABSTRACT 

Ar/ide History: 
Received 18" November, 2016 
Received in revised form 
27" December, 2016 
Accepted 21" January, 2017 
Published online 28th  February, 2017 

Key words: 

Flavouring agents, 
Health benefits, 
Curry leaves. 

Curry leaves are a popular leaf.spice used in very small quantities for their ability to improve digestion. 
They are natural flavouring agents and have various health benefits like antioxidant properties, ability to 
control diarrhoea, indigestion and so on. This study aims at development and quality assessment of 
soup using curry leaves. Curry leaves and other ingredients were dried using a traydrier at appropriate 
time and temperatures. The vegetables which were mature and fresh were selected, followed by 
cleaning, washing, drying and milling. The product was subjected to various physico chemical analysis 
and sensory analysis. 
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.Aavanced INTRODUCTION 

Curry leaf (Murrayakoenigii) is an important leafy vegetable. 
Its leaves are widely used in Indian cookery for flavouring 
foods. The leaves have a slightly pungent, bitter and feebly 
acidic taste, and they retain their flavour and other qualities 
even after drying. Due to its abundance quantity and various 
health benefits, curry leaves were chosen for this study.The 
product was formulated using dried and powdered ingredients 
like curry leaves, peas, pumpkin, onion, garlic, carrot, corn 
along with seasonings. The main nutrients found in curry 
leaves are carbohydrates, energy, fiber, calcium, phosphorous, 
iron, magnesium, copper and minerals. It also contains 
various vitamins like nicotinic acid and vitamin C, vitamin A, 
vitamin B, vitamin E, antioxidants, plant sterols, amino acids, 
glycosides and flavonoids. Also, nearly zero fat (0.1 g per 100 
g) is found in curry leaves. Curry leaves have several 
medicinal properties such as anti-diabetic, antioxidant, 
antimicrobial, anti-inflammatory, anti-carcinogenic and 
hepato-protective (capability to protect liver from damage) 
properties. Research studies conducted by Mylarappa B. 
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Scientific Research, Molecular 'i1"'  Protein 
Engineering Laboratory in Bengaluru, India have indicated 
that curry leaves or Murraya Koenigli is a good source of 
antioxidants. The presence of various vitamins like vitamin A, 
B, C and E help in reducing oxidative stress and free radical 
scavenging activity. 

This study aims, 

• To formulate and prepare a soup mix using Curry 
leaves and various other ingredients. 

• To analyse the properties of peas as thickener 
• To test the product for various physico-chemical 

parameters. 

MATERIALS AND METHODOLOGY 

Procurement of raw materials: The raw materials used for 
preparation of the experimental consist of curry leaves, peas, 
pumpkin, onion, garlic, carrot, corn and other seasonings. 
Curry leaves were hand plucked from a local resident in 
Chennai. The other raw materials were procured in a single lot 
from a local market in Chennai. 

Pre-preparation: The raw materials were cleaned with 
running water, peeled and diced. They were then subjected to 
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dehydration using a tray drier under controlled time and 
temperature. (Refer table No.1) 

Table 1. Dehydration temperature and time for raw materials 

INGREDIENTS TEMPERATURE TIME 
Curry leaves 50°-60°C 4 hours 
Peas 50°C Shouts 
Pumpkin 70°C 10 hours 
Corn 50°C 5 hours 
Carrot 65°C 6 hours 
Onion and garlic 70°C 10 hours 

Preparation of soup mix: The dehydrated curry leaves, 
pumpkin, onion, garlic and peas were removed from the tray 
drier and powdered separately using aclean mixer grinder. The 
dehydrated Peas, corn and carrot were retained in the whole 
forms to add texture to the product. Many initial trials were 
conducted in the laboratory to standardise the soup mix 
powder. Finally the product was formulated using 30% curry 
leaf powder, 10% onion & garlic powder, 10% pumpkin, 
10%dried carrot, 15% pea powder, 10% dried corn, and 5% 
dried peas along with the spices to derive best tasting soup 
mix. 

Preparation of soup (100m1): Take lOOmI of portable water 
in a clean vessel. Bring the water to a boiling stage. Add I 
teaspoon of soup mix to the boiling water. Allow the mixture 
to steep for 4 - 5 minutes. Remove from flame and serve hot. 
Determination of physico-chemical parameters: 

• Bulk density: 50 gram of the peel powder was taken 
in a 100m1 measuring cylinder. The volume 
occupied by the peel powder was noted.(AOAC, 
920.12) 

• Swelling power: I g of the peel powder was taken in 
a centrifuge tube along with lOmI water. The tube 
was heated at 80°C for 30 minutes. The tube was 
then centrifuged at 1000rpm for 15 minutes after 
which the supernatant was discarded. The weight of 
the paste was noted. (AOAC, 2006) 

• Water absorption capacity: I g of the peel powder 
was taken in a centrifuge tube along with lOmI 
water. It was allowed to stand at room temperature 
for 1 hour. Centrifuged at 200rpm for 30 minutes. 
(AOAC, 2006) 

• Oil absorption capacity:lg of the peel powder was 
taken in a centrifuge tube along with lOmI oil. It 
was allowed to stand at room temperature for I 
hour. Centrifuged at 200rpm for 30 minutes. 
(AOAC, 2006). 

• Moisture content: 5g of the peel powder was 
weighed in a moisture dish. It was kept in hot air 
oven at 105°C for 4 hours. The weight of the dish 
before and after drying was noted. (AOAC, 2005) 

• Ash content: 5g of the peel powder was weighed in 
a crucible and charred over Bunsen burner till fumes 
ceases. It is then burnt in a muffle furnace at 500°C 
for 4 hours. The empty weight and the final weight 
were noted. (AOAC, 2006) 

• Crude fibre: Crude fibre was estimated by giving 
acid and alkali wash for the peel powder. The 
residue was collected and burnt in a muffle furnace 
500°C for 4 hours. The empty weight and the final 
weight were noted. (AOAC, 962.09 

Determination of physico-chemical parameters: 

• Bulk density: 50 gram of the peel powder was taken 
in a lOOmI measuring cylinder. The volume occupied 
by the peel powder was noted.(AOAC, 920.12) 

• Swelling power: ig of the peel powder was taken in a 
centrifuge tube along with lOml water. The tube was 
heated at 80°C for 30 minutes. The tube was then 
centrifuged at 1000rpm for 15 minutes after which the 
supernatant was discarded. The weight of the paste 
was noted. (AOAC, 2006) 

• Water absorption capacity: lg of the peel powder was 
taken in a centrifuge tube along with lOml water. It 
was allowed to stand at room temperature for 1 hour. 
Centrifuged at 200rpm for 30 minutes. (AOAC, 2006) 

• Oil absorption capacity:lg of the peel powder was 
taken in a centrifuge tube along with lOmI oil. It was 
allowed to stand at room temperature for 1 hour. 
Centrifuged at 200rpm for 30 minutes. (AOAC, 
2006). 

• Moisture content: 5g of the peel powder was weighed 
in a moisture dish. It was kept in hot air oven at 
105°C for 4 hours. The weight of the dish before and 
after drying was noted. (AOAC, 2005) 

• Ash content: 5g of the peel powder was weighed in a 
crucible and charred over Bunsen burner till fumes 
ceases. It is then burnt in a muffle furnace at 500°C 
for 4 hours. The empty weight and the final weight 
were noted. (AOAC, 2006) 

• Crude flbre:Crude fibre was estimated by giving acid 
and alkali wash for the peel powder. The residue was 
collected and burnt in a muffle furnace 500°C for 4 
hours. The u b8i 0140empty weight and the final 
weight were noted. (AOAC, 962.0 

Determination of physico-chemical parameters 

• Bulk density: 50 gram of the soup mix powder was 
taken in a lOOinl measuring cylinder. The volume 
occupied by the peel powder was noted.(AOAC, 
920.12) 

• Swelling power: I g of the soup mix powder was taken 
in a centrifuge tube along with 10m1 water. The tube 
was heated at 80°C for 30 minutes. The tube was then 
centrifuged at 1000rpm for 15 minutes after which the 
supernatant was discarded. The weight of the paste was 
noted.(AOAC, 2006) 

• Water absorption capacity: lg of the soup mix 
powder was taken in a centrifuge tube along with 10m1 
water. It was allowed to stand at room temperature for I 
hour. Centrifuged at 200rpm for 30 minutes. (AOAC, 
2006) 

• Oil absorption capacity: lg of the soup mix powder 
was taken in a centrifuge tube along with lOmi oil. It 
was allowed to stand at room temperature for 1 hour. 
Centrifuged at 200rpm for 30 minutes.(AOAC, 2006). 

• Moisture content: 5g of the soup mix powder was 
weighed in a moisture dish. It was kept in hot air oven 
at 105°C for 4 hours. The weight of the dish before and 
after drying was noted.(AOAC, 2005) 

• Ash content: 5g of the soup mix powder was weighed 
in a crucible and charred over Bunsen burner till fumes 
ceases. It is then burnt in a muffle furnace at 500°C for 
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4 hours. The empty weight and the final weight were 
noted.(AOAC, 2006) 

• Crude fibre: Crude fibre was estimated by giving acid 
and alkali wash for the peel powder. The residue was 
collected and burnt in a muffle furnace 500°C for 4 
hours. The empty weight and the final weight were 
noted. (AOAC, 962.09) 

Determination of Nutrients 

Iron content: Iron content was estimated by using a 
series of reagents like sulphuric acid, potassium 
persuiphate and potassium thiocyanate. Color was let 
and to develop and read calorimetrically. 

• Fatcontent: Fat content was determined by Soxhlet 
method. 

Sensory analysis 

Sensory analysis was carried out for the soup using a 9 point 
hedonic scale (9= like extremely and I = extremely dislike). 20 
semi- trained panelists were selected and the soup was 
evaluated for properties like color, flavor, texture, taste, after 
taste, mouth feel and overall acceptability. 

RESULTS AND DISCUSSION 

The experimental product was subjected to physico-chemical 
analysis such as moisture, ash, fat, crude fibre, iron, bulk 
density, swelling capacity and water absorption capacity to the 
dried product. The physico —chemical analysis were carried 
out using standard procedures from "Handbook of analysis and 
quality control for fruit and vegetable products — Ranganna" 

Physical Analysis 

Physical analysis such as bulk density, water absorption and 
swelling power were conducted for the product and the results 
were obtained. (Refer Table No.2) 

Table 2. Physical parameter values 

TEST VALUE 
Bulk density 1.35 
Water absorption 6.37 
Swelling power 2.9 

Chemical Analysis 

Chemical analysis such as moisture, fat, ash, crude fibre and 
iron for the product was conducted and the results were 
obtained. (Refer Table no.3) 

Moisture: Moisture content of the dry soup mix was found to 
be 6.57±0.05 which is less compared to the commercially 
available soup mix having a moisture percentage of 14.5±0.5 
(Jayasinghe et al., 2016). Low moisture content can aid in 
extending the shelf life of the product. 

Fat: Significantly higher amount of fat content was observed 
in the product which was found to be 14.5±0.2compared to the 
commercial product, which was only 3.9±0.5. 

Ash: The ash content of the soup mix was found to be 
8.6±0.05 which was sufficiently good when compared to the 
commercially available soup which was 9.3±0.2. (Jayasinghe 
etal., 2016). 

Crude fibre: The crude fibre content was found to be 
1.46±0.02 in the soup mix. 

Iron: The soup mix powder was found to have an iron content 
of 2.8mg. The iron content found in lOOg of dried curry leaves 
is about 12mg (Suman singh etal., 2014). 

Table 3. Chemical parameter values 

TEST VALUE 
MOISTURE 6.57±0.05 
FAT 14.5±0.2 
ASH 8.6±0.05 
CRUDE FIBRE 1.46±0.02 
IRON 2.8mg 

Sensory evaluation: Sensory analysis was carried out for the 
product using a nine — point hedonic scale 20 semi-trained 
panellist were selected and the product was evaluated on 
attributes like colour, flavour,taste, after taste, mouth feel, 
aroma and overall acceptability on a 9- point hedonic 
scale.(9=like extremely and 1 = extremely dislike). Sensory 
analysis was carried out for the cooked product, (Refer Table 
No.4). 

Table 4. Sensory scores 

ATFRIBUTES AVERAGE SCORE 
Colour 7.8 
Flavour 7.9 
Taste 8.4 
After Taste 81 
Aroma 7.7 
Mouthfeel 7.8 
Overall acceptability 9.1 

All the organoleptic characteristics of the soup were in 
category of "Moderately likely" to "likely". Thus, the product 
was found to be acceptable among the sensory panelist. 

Conclusion 

Curry leaves are abundant in nature and it is merely used in 
cooking, thus the above study enhanced the use curry leaves in 
soup for its flavour and various health benefits. Curry leaves 
soup was formulated and its quality was tested using various 
physico -chemical and sensory parameters. The test analyses 
were in par with the commercially available soup powders.The 
soup was also found to be acceptable among the sensory 
panelists. 
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ARTICLE INFO ABSTRACT 

Tomato peel contains large amount of polysaccharides such as fiber and pectin, which represents 
potential materials to be used as ingredient in the food industry. The peels from fresh and sound 
tomatoes were carefully removed and dried in a tray drier at 80°C for 6 hours, cooled, milled and 
sieved. Tomato soup was prepared using tomato peel as a thickener. Bulk density, swelling power, 
water absorption and oil absorption capacity of the peel powder was 10, 4.56, 6.16 and 7.83 
respectively. The peel powder was also tested on other physico-chemical parameters. The overall 
acceptability of the soup was 8.4. 
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These properties can make tomato peels, conveniently treated, 
a cheap and natural replacer to be used instead of other 
expensive hydrocolloids in food products. The direct use of 
food processing by-products is a means of reducing waste and 
causing less environmental damage. Thus adding a by — 
product back to the product could mean returning these 
valuable ingredients to the food. 

MATERIALS AND METHODOS 

Materials 

Fresh and sound fruits of tomato (Lycopersicon escu/enlum) 
were sourced from a local market in Chennai, Tamil Nadu. 

Preparation of peel powder 

Tomatoes were cleaned and the peels were carefully removed. 
The peels were dried in a tray drier at 80°C for 6 hours and 
cooled. The dried peels were then milled using a laboratory 
milling machine and sieved. 
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INTRODUCTION 

Food waste management is becoming a major task in food 
processing industries. The only solution to overcome the food 
processing waste is by recovering the by-products. The aim of 
the present study was to formulate a soup using tomato peel 
(powder), a by- product of tomato processing. Tomato 
(Lycopersicon esculentum) is one of the most consumed 
vegetables in the world, either as raw fruit or as a processed 
product. It has been reported that tomatoes are the major 
dietary source of the antioxidant lycopene which has been 
linked to many health benefits, including reduced risk of heart 
disease and cancer. They are also great source of Vitamin C, 
Vitamin K, Potassium and Folate. The water content of 
tomatoes is around 95%. The other 5% consist mainly 
carbohydrates and fibre. Tomato seeds contained a good 
quantity of proteins and lipids, and could represent an 
alternative source of oil. From the industrial point of view, 
fibre and pectin may also give some important physical 
properties such as water absorption and increased viscosity to 
food preparation. 

*corresponding  author: Simmi Jam 
Assistant Professor, School of Food Science, M.O.P Vaishnav 
College for Women (Autonomous), Chennai 6000034, Tam!! Nadu, 
India. 

Preparation of soup 

Tomato soup was prepared using standard procedure - In a 
small pressure cooker, butter was melted, bay leaves and 
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roughly chopped garlic were added. Tomatoes and 1 cup of 
water was added to it. It was pressure cooked for 2 whistles 
and the peels were removed. The tomatoes were well blended 
in a mixer grinder without the addition of water. It was then 
strained through a metal strainer to remove the seeds. The peel 
that was removed was dried according to the above stated 
procedure and added to the soup as a thickener. It was boiled 
for 3-4 minutes until desired consistency is reached. Salt and 
pepper were added according to taste. 

Determination of physico-chemical parameters 

• Bulk density: 50 gram of the peel powder was taken in 
a 100m1 measuring cylinder. The volume occupied by 
the peel powder was noted.(AOAC, 920.12) 

• Swelling power: Ig of the peel powder was taken in a 
centrifuge tube along with lOml water. The tube was 
heated at 80°C for 30 minutes. The tube was then 
centrifuged at 1000rpm for 15 minutes after which the 
supernatant was discarded. The weight of the paste was 
noted.(AOAC, 2006) 

• Water absorption capacity: I g of the peel powder 
was taken in a centrifuge tube along with I 0m1 water. It 
was allowed to stand at room temperature for 1 hour. 
Centrifuged at 200rpm for 30 minutes. (AOAC, 2006) 

• Oil absorption capacity: Ig of the peel powder was 
taken in a centrifuge tube along with lOml oil. It was 
allowed to stand at room temperature for 1 hour. 
Centrifuged at 200rpm for 30 minutes.(AOAC, 2006). 

• Moisture content: 5g of the peel powder was weighed 
in a moisture dish. It was kept in hot air oven at 105°C 
for 4 hours. The weight of the dish before and after 
drying was noted.(AOAC, 2005) 

• Ash content: 5g of the peel powder was weighed in a 
crucible and charred over Bunsen burner till fumes 
ceases. It is then burnt in a muffle furnace at 500°C for 
4 hours. The empty weight and the final weight were 
noted.(AOAC, 2006) 

• Crude fibre: Crude fibre was estimated by giving acid 
and alkali wash for the peel powder. The residue was 
collected and burnt in a muffle furnace 500°C for 4 
hours. The empty weight and the final weight were 
noted. (AOAC, 962.09) 

Determination of Nutrients 

• Iron content: Iron content was estimated by using a 
series of reagents like sulphuric acid, potassium 
persuiphate and potassium thiocyanate. Color was let 
and to develop and read calorimetrically. 

• Vitamin C content: Vitamin C was estimated by 
following the indophenol titration method. An aliquot 
of the sample was mixed with met phosphoric acid 
solution to a standard volume. The mixture was titrated 
against 2, 6 dichlorophenol-indophenol solution to a 
pale pink color. The same process was repeated with 
ascorbic acid as standard. 

• Fatcontent: Fat content was determined by Soxhlet 
method. 

Sensory analysis 

Sensory analysis was carried out for the soup using a 9 point 
hedonic scale (9= like extremely and 1 = extremely dislike). 20 
semi- trained panelist were selected and the soupwas evaluated  

for properties like color, flavor, texture, taste, after taste, 
mouth feel and overall. acceptability. 

RESULTS AND DISCUSSON 

The bulk density of the tomato peel powder was found to be 
10±0.02 compared to 51.81 of corn flour (common thickener) 
(Abdullah, Geldart, 1999) which indicates that corn flour is 
more stable than tomato peel powder. The swelling power of 
the tomato peel powder was found to be 4.56±0.03 whereas 
that of corn flour is 7% (HESTER.E el al., 1956). The water 
absorption capacity of the tomato peel powder was found to be 
6.16±0.01 whereas that of cassava starch was 114. 

Table 1. Physico — Chemical analysis of the peel powder 

PARAMETERS VALUES 
Bulk density 10 
Swelling power 4.56 
Water absorption capacity 6.16 
Oil absorption capacity 7.83 
Moisture content 6.62±0.02 
Ash content 9.56±0.04 
Crude fibre 20.12±0.01 % 
Total Fat 15% 
Vitamin C content 2 1.78mg 
Iron content 1.4mg 

Figure 1. Sensory Analysis of Tomato Soup using Tomato Peel 
Powder as a Thickener 

Table 2. Sensory analysis of Tomato Soup using Tomato Peel 
Powder as a Thickener 

PARAMETERS VALUES 
Color 8.35 
Flavor 8.2 
Texture 8.21 
Aroma 8 
Taste 8.05 
After taste 8.1 
Mouthfeel 8.1 
Overall acceptability 8.4 

(Witonoa et al., 1978). The oil absorption capacity of the 
tomato peel powder was found to be 7.83±0.01. Moisture 
content in the tomato peel powder was 6.62 ±0.02which is less 
compared to the commercially available soup mix having a 
moisture percentage of 14.5±0.5 (Jayasinghe et al., 2016). 
Low moisture content can aid in extending the shelf life of the 
product. The ash content in the tomato peel powder was 
9.56±0.04which was sufficiently good when compared to the 
commercially available soup mix which was 9.3±0.2. 
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(Jayasinghe et al., 2016). Crude fibre in the tomato peel 
powder was 20.12±0.01% compared to the crude fibre of corn 
flour which is only 2 % (Jansen et al., 1990). This indicates 
that the peel powder is a good source of crude fibre. Fat 
content in the tomato peel powder was 15% whereas the fat 
content of corn starch is only 1% (Tasha Kori, el al., 2010). 
The increased fat content in tomato peel is mainly due to the 
presence of oil in the tomato peel. Vitamin C content in the 
tomato peel powder was 21.78mg whereas corn starch does 
not contain Vitamin C (Danny K. Asami et al., 2003). This 
indicates that the peel powder is also a good source of vitamin 
C. Iron content in the tomato peel powder was 1.4mg whereas 
iron content in corn flour is only 0.5mg (A.E.C. Peres et a!, 
1999). This indicates that the tomato peel powder is rich in 
iron when compared with corn flour. An overall organoleptic 
acceptance 8.4±0.2 was recorded for the product prepared 
from the tray dried tomato peel powder. The addition of 
tomato peel to the soup also enhanced the color of the soup. 

Conclusion 

The study concluded that dried tomato peel powder could be 
used as an effective thickener in the preparation of soups. The 
direct use of food processing by-products is a means of 
reducing waste and causing less environmental damage. For its 
chemical characteristics, peel fraction of tomato could be used 
as thickening agent in tomato soups, purees, sauces to increase 
product consistency and replace the traditional starch based 
thickeners. The dried peel powder has a decent color, flavor 
and good functional values. Thus, adding a by — product could 
mean returning the valuable material to the product. 
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The present study was conducted to understand the effect of substitution of butter with tender coconut 
pulp in cookies in terms of its physicochemical and organoleptic properties. Three variations of the 
cookies were formulated; (a) Control (100% butter), (b) Variation 1 (25% tender coconut pulp + 75% 
butter), (c) Variation 2 (50% tender coconut pulp + 50% butter). The physicochemical analysis of the 
cookies showed a significant reduction in the fat content and a significant increase in the moisture, 
protein, fibre and ash content in the cookies made with tender coconut pulp. The control cookies were 
found to have the highest diameter and spread ratio. The organoleptic properties of the variation cookies 
were studied through sensory evaluation carried out by semi-trained panellist and the results were found 
similar for both the variations. The cookies made with tender coconut pulp had a good acceptability. 
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INTRODUCTION 

Snack food consumption has been on the rise because of 
urbanization and increase in the number of working women. 
Food based industry can exploit this development by 
fabricating nutritious snack foods. Among ready-to-eat snacks, 
cookies possess several attractive features including wider 
consumption base, relatively long shelf-life, more convenience 
and good eating quality (Tsen et al. 1973; Akubor 2003; 
Hooda and Jood 2005). The growth of bakery industry is about 
10% per annum and the products are increasingly becoming 
popular among all sections of people (Indrani etal. 1997). The 
coconut pulp is the major edible portion of coconut that has 
been used in the extraction of oil, coconut milk, cream, in 
bakeries, cooking and so on. Coconut oil can be used both for 
edible as well as industrial applications. The coconut pulp 
contains amino acids, minerals, antioxidants like phenolics and 
tocopherols (Abdul and Zafar 2011). It has 50-60 % fat. 
Coconut oil is rich in medium chain fatty acid (MCFA) (59.7 
%) having 92.7 % saturated fatty acids (SFA), 6.1 % 
monounsaturated fatty acids (MUFA) and 1.2 % 
polyunsaturated fatty acids (PUFA). Lauric acid is the main 
fatty acid in coconut oil (49.1 %) (Bhatnagar etal. 2009). 

*corr ponding  author: Dr. Simmi Jam, 
Assistant Professor, School of Food Science, MOP. Vaishnav 
College for Women (Autonomous), Chennai-600034. 

MCFA is easily burnt for the energy production rather than 
storing in the body (Kiyasu et al. 1952). The replacement of 
butter with tender coconut pulp will upgrade the nutritional 
quality of cookies. It would provide nutritionally balanced 
food because of the expected improved protein quality and 
reduced fat content. Therefore, in the current study the 
feasibility of partially replacing butter with tender coconut 
meal for cookie production was investigated. 

MATERIAL AND METHODS 

Materials 

Ingredients for the cookies that include refined wheat flour, 
Cooking Butter, Sugar, Baking Powder, Baking Soda, Water 
and Vanilla Essence were procured from the local market in 
Chennai, Taniil Nadu. Tender Coconut meal was obtained 
from the tender coconut purchased from the local market in 
Chennai, Tamil Nadu. The tender coconut meal was separated 
from the nut and blended using a waring blender to achieve 
smooth, butter-like consistency. 

Methods 

Fornwlation of Cookies 

The cookies recipe used in this study is given in Table 1. 
Tender coconut meal was used to replace a part of the butter 
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(0%, 25% and 50%) in the standard recipe. Refined wheat 
flour was sieved along with baking soda and baking powder. 
Butter, tender coconut meal and sugar were creamed together 
till light and fluf1'. Vanilla essence and water was added. The 
flour mixture was worked in to form a dough which was then 
cling wrapped and chilled in the refrigerator for 15 minutes. 
Once removed, the dough was divided into balls of 9 grams 
each which were rolled to a diameter of 3.5 cm. The moulded 
dough was then arranged on a lightly greased baking tray. The 
control cookies, 25% tender coconut meal and 50% tender 
coconut meal were baked at the temperature of 170°C for 13 
minutes, 165°C for 15 minutes and 150°C for 18 minutes, 
respectively. The baked cookies were removed from the 
baking pan and cooled to room temperature before the 
analysis. 

Table!. Formulation of cookies 

Ingredients Control Variation 1 Variation 2 
Butter (g) 120 90 60 
Tender Coconut Meal (~) 0 25% 50% 
Sugar (g) 110 110 ItO 
Refined Wheat Flour (g) 180 180 180 
Baking Powder (g) 2.5 25 2.5 
Baking Soda (g) 2,5 2.5 2.5 
Vanilla Essence (mL) 5 5 5 
Water (mL) 7.5 7.5 7.5 

Chemical Analysis 

Moisture content: 5g of ground cookies was weighed into a 
moisture dish. It was kept in hot air oven at 105°C for 4 hours. 
The weight of the dish before and after drying was noted. 
(AOAC, 2005). Ash content: 5g of the ground cookies was 
weighed into a crucible and charred over Bunsen burner till 
fumes cease. It was then burnt in a muffle furnace at 500°C for 
4 hours. The empty weight and the final weight of the crucible 
were noted. (AOAC, 2006). Fat content: Fat was determined 
by Soxhiet Method (AOAC, 1990). Carbohydrate: 
Carbohydrate was estimated by 'Total Carbohydrates by 
Difference' method. Formula - 100 - (% Protein + % Ash + % 
Fat + % Moisture). Protein: Protein in the sample was 
estimated using Micro-Kjeldahl Method. (AACCI Method 46-
13.01). Crude fibre: Crude fibre was estimated by giving acid 
and alkali wash to the ground cookies. The residue was 
collected and burnt in a muffle furnace 500°C for 4 hours. The 
empty weight and the final weight of the crucible were noted. 
(AOAC, 962.09). 

PhysicalAnalysis 

Weight: The cookies were weighed using an analytical 
balance. Diameter: To measure the diameter of cookies, four 
samples were placed next to one another and the total diameter 
was measured using a Vernier Calliper. All the cookies were 
then rotated at 900  and the new diameter was measured. The 
average of the two measurements divided by four was taken as 
the final diameter of the cookie. Thickness: Thickness was 
also measured using a Vernier Calliper by stacking the cookies 
one above the others and restacking four times. Spread Ratio: 
The spread ratio was calculated using the formula: Diameter 
divided by Thickness of cookies. (Noor Aziah et al., 2011). 
Bulk Density: Bulk density of cookies was determined using 
the formula: Weight divided by Bulk volume of cookies. (Anu 
Bala etal., 2015) 

Sensory Analysis 

A ten-membered semi-trained panel comprising of students 
from the Food Science Department evaluated the samples 
using the 9 points hedonic scale method: 9 (excellent) to 1 
(very poor). Sensory testing was done on Variation I and 
Variation 2 cookies. Each sample was replicated twice. Each 
panellist was presented with 4 samples. The samples were 
coded with random three-digit numbers and the positions of 
the samples were randomized. The score was analysed by 
ANOVA. (Noor Aziah etal., 2011) 

RESULTS AND DISCUSSION 

Cookie Composition 

The proximate composition of the cookies found through 
analysis is shown in Table 2. The fat content and the 
carbohydrate content were found highest in Control Cookies 
followed by Variation I and then Variation 2, whereas, the 
moisture content, protein content, ash content and crude fibre 
were found highest in Variation 2 followed by Variation 1 and 
then control. 

Table 2. Proximate Composition of Three Types of Cookies 

Parameter Control Cookies Variation I Variation 2 

Fat 22.26% 16.62% 12.387% 
Moisture 0.599% 2.49% 4.21% 
Protein 1.8% 5.95% 11.8% 
Ash 1.397% 4.235% 6.205% 
Carbohydrates 73.944% 70,705% 65.398% 
Crude Fibre 0.6% 3.7% 72% 

Physical Analysis 

The physical characteristics of the three types of cookies are 
shown in Table 3. The results indicate that the weight, 
diameter, bulk density and spread ratio were highest in Control 
cookies followed by Variation 1 and then Variation 2, whereas, 
the thickness was least in Control cookies followed by 
Variation 1 and then Variation 2. 

Table 3. Physical Characteristics of Three Types of Cookies 

Parameter Control Cookies Variation I Variation 2 
Weight 8.395g 7.89g 7.544g 
Thickness 1.26cm 1.32cm 1.43cm 
Diameter 4.88cm 4.7cm 4.53cm 
Bulk Density 0.652 g/m3  0.625 g/m3  0.588 g/m' 
Spread Ratio 3.87 3.56 3.167 

Sensory Evaluation 

The sensory scores of Variation 1 and Variation 2 cookies are 
shown in Table 4. The Variation 1 cookies were rated higher 
in flavour, aroma, taste, after taste and overall acceptance with 
a significant difference (p<O.OS)  as compared to Variation 2 
cookies. Whereas, Variation 2 cookies were rated higher in 
texture with a significant difference (p<O.OS). 

Table 4. Results of Sensory Evaluation of the Variation Cookies 

Parameter Variation I Variation 2 
Flavour 8.17± 0.62 7.8* 1.46 
Aroma 8.17±0.70 7.61 * 0.99 
Texture 8.28 ± 0.67 8.5*0.51 
Taste 8.44±0.61 7.83 ± 0.87 
Alter Taste 7.83 a 0.98 7.39±1.44 
Overall Acceptance 8.28 ± 0.67 7.78 * 0.98 
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Conclusion 

Cookies prepared with Tender Coconut Pulp as a fat replacer 
were found to have reduced fat and carbohydrate content, 
whereas increased protein and crude fibre content. Variation I 
Cookies (25% Tender Coconut Pulp) had a better acceptance 
than Variation 2 Cookies (50% Tender Coconut Pulp). 
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ABSTRACT 

Debugging is an extremely difficult and time consuming task in software testing. Individuals have put in a great 
deal of effort in creating automated tools and techniques for supporting different debugging tasks. Most 

techniques that are in current practice focus on picking subsets of possibly erroneous statements and 

prioritizing them based on some standard. A program faces a failure in certain circumstances. The overall 

objective of this study is to examine how software developers/testers utilize and attain benefit from these 

automated tools. We also perceive on possible directions for future work in the zone of automated debugging 

and try to combine automated debugging techniques (designed based on delta debugging algorithm) and 

mutation testing with a specific end goal to lessen the measure of cost and time involved in the Software 
Testing phase. 
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I. INTRODUCTION 

On occurrence of a software failure, developers 

perform three main tasks to eliminate the cause for 
the failure. Fault localization is the first task 
involving of identifying the statements in the 

program responsible for failure [18]. The next is fault 

understanding, which involves understanding root 

cause for the failure. Finally, fault correction 

involves in determining how code can be modified to 

remove the root cause. These three tasks are 
collectively termed as debugging. 

Debugging is always a dreary and tedious experience 

that plays a critical part of cost in maintaining 
software [1]. Hence, reducing the cost of debugging 

through methods that can enhance efficiency and 

effectiveness of such tasks is vital. Over the most 

recent couple of years, there have been an 

exceptional number of research techniques that help 

automated debugging activities [2, 3, and 20]. 

However, there are many difficulties in these 
techniques that must be tended before proceeding to 

place them in the hands of developers. 

In this paper, we give an insight on how mutation 

testing can be done with automated debugging tools 

to prove and isolate failure causes and speedup 

software testing. Basically, this method sets up 

subsets of the original circumstances, and tests these 

configurations whether the failure still occurs. 
Eventually, these methods return a subset of 

circumstances where every single circumstance is 

pertinent for delivering the failure. 

Automated Debugging Techniques 

Throughout the years, analysts have characterized 

progressively complex debugging methods, moving 

from for the manual to profoundly automated ones. 

Simultaneously, foundation to help these tasks has 
I- 
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