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Foreword

take pleasure i writing the foreword to By i Contombonsry
Surenze, the Tth 1zsue (No 2] of the research jourmal of our
college. This 1= 3 collechion of articles with sensitre and
umque perzpective on findmes and issues in contem-
porary science Theanthors attempttordentifr the gapsm
prezent day knowledge and dizcuss how the paps can best
be filled through research Tet this joumal stir further
study and research [ take this opportumty to prazeall
those hands and hearts thatworked heluind thiz joarnal

Prof. Sivaramakrizhnan. PA
Poncipal
Govt Arts and Science College
20.7.2014






Preface

hizwolume, the Tthassue of Research Joumal Government

Arts & Science College, Kozhikode, contams the research
manuscnpts related to vanety of fields of Statisties,
Physics, Matenals Seience, Psychology, Chermstey, Botany,
Pood safetretc Thejournalisthe rezearchjoumal managed
by the Research Journal Commuttee of the college that
caters to the factual and mformatonal need: of =
searchers by providing them a platform where thevcando
mmach for satisfine therrenthusiasmto research. Thiszsthe
third jourmalm the senes of journals published by the college
and promides access to research thoughts, immovations and
onpmal discorenes by publishine them onhneinorcollege
website for public reading and mews.

Thizvolumeis an ontcomeof co-ordinated effortsof
ateamnof anumberof peoplemchiding authors, reviewers,
co-ocrdmators and the research journal commttee. A tofal
of hfteen mamiseript submmssions were selected for pub-
hshing wn thes volume after proper remews.

I thos specialsssue, we mchaded fifteen research art-
cles of hioh standard. The first article i thiz 133ue1s on
Nomlmear rme senez anslrss of human ECGand EEG
data’ descobes the phase plots m normal and disordered
states of human heart and bram From the analysis of the
ECG data, the authors of thearticle conclude thatonly the
normal human ECG show properties that are typacal of
determmmistic chaotic systems. The article on Wn0O2
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nanoparticles for dielectnic apphications’ narrate the synthesiz
and charactenzation of MnO2 nanoparticles i pure crvstalline
states wath emphasis on their dielectric applications Anctherar-
ticleom 'Anatormeal studies on the Genus Zinmber m southIndia
rrakes 2 comparative anatormeal study of Zinmber Boshmesoas
tordentify cotrectly the tax: In the article on Time senies model-
ing of the siver price data’, the authoss propose a time senies
model for the ulver price data that can be extended to economme
forecasting. stock market analvsis etc. The paper titled "Tuning
the basc hydrolysis of Malachite oreen CTAB,/EBr, slechol
mucelles’ deserbes the basic kineties of the reaction usmg spec-
tophotometne method. They studied the change m micellar
structure with different parameters Iike alcohol additon. wizcos-
ity; theclogv ete. The article on 'Genoprotectve actmity of Bar-
lena poomitiz I' evaluates the genotomaty of the orsano-phaos-
phorous maecticde methy] parathion (MP) and genoprotectre
effectof Barlena pnonmiz L using Allum cepa atsar Itisreport-
ed that the synthetic pesticide possesses severe mito-depresame
and genctomic effects on the s:amples.

Thenestarticle on 'Footand mouth disease-A case study'is
astudythat ohserves the occurrence of thedizease mcattleof se-
lected localities of Thnssur distoct. The authors report that the
quality of mulk fromimnfected cattleis unaffected and that the smlk
1z smtable forhuman consumption afterboihng. Theartele itled
'Achievementmotvation and stress tolerance among Kerals Po-
lice' 15 2 study that explores the achievement and tolerance of
Kerala pohee through a zample of 120 poheemen m the age
group of 20to S0vears The paper concludes that factors kke al-
cohol consumphen, non-regetanan food habits, age ete. affects
the achievement motivation and stress tolerance. The article on
"Water sorption studies on poly celluloze compoaites’ elsborates
on the sorption charactenstics of EAA /mmero /nanocelluloze

GOVT ARTS & STIENCE COLLEGE KOZHIKODE -RESEARCH JOLRNAL



composites using water a3 the probe haqud The studies suggest
selechoncntena formatenals tobeused for food packamng, con-
trolled drug release, electro-dialvsis etc. The nest article1z on
"Srathetic food colours’ i which the authors analvzed different
perantted and non persitted food colourz uzed i confechonary
items sold in the market They resterate the need of relentless
campatgn Lo HMProOvE FWareness M consumers, particulary clal-
dren The article on 'Generahzations of the esponential distnbu-
tions and its appheations i hietime dats analyss’ explores van-
ous penerabizations of the exponentiabdistnbutions and theirap-
phcations m hie time data anslvss andillustrates the apphcations
of the exponential distrbutions wath resbent and titled parame-
terz umng B packace. The papertitled Tracme roots of Scientific
Paychology- A eatieal evaluation' descobes the evolubion of the
branch of study Psycheology' and compares it with other scs-
ences.

We gratefully scknowledpe all the supports fromthe Ponc-
pal. Profi P'A Sivaramaknshnan, forhis relentless support. col-
lepe PTA forthe financial supportandall staff members forther
direct or mdwect myvolvement m the joumal publication Weare
mdeed grateful to all the authors for therrefforts and to the re-
wiewers who have provided timely review of the papers.

Remesh BabuM.K
{Dept. of Physics)
Kozlvkode
307 2M6






Nonlinear Time Series Analysis
of the Human Physiological Data

= Rajan Nambiar A, Soorya P.P, Maneesha C

Abstract

onhnear dynanmcs 15 concerned with the study of the
53‘5te:n whoze time evolution equations are nonlinear
Some sudden and dramatic changes i nonlinesr systems
mav give fise to the complex behavior called chacs. The
most direct ink between chaos theory and the real world 12
the analvsizs of time sene: data i terms: of nonknear
dynamicz. We analyze human electrocardiogram and elec-
troencephalogram with sample nonlinear time senes analy-
215 techmaques. Dizorders that mav oceor to heart and brain
tunctioning were also conmdered dunng the study In thas
study we construct phase plot of the nonlmear time senes:
The mutual information and falze nearest neighbour
methed are used for finding delar time (1) and embedding
dimension (m). Subsequently, the time zenes 13 tested for
stationanty and determumism After positrvely estabhishing
the presence of determmmsm and stationarity in the studied
time semes, then calculate the mamimal Lyapunovr espo-

nent. thus promiding interesting inughts into the dvnamics
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of the buman heart and bram. Due to the long time sep-
ment of EEG senes the cotena of stationanty is rmposss-
ble to satizfs. Consequently, if the time zenes are non-sta-
tionary, the metric algonthms cannot be vsed, 1 other way
the caleulated mapnitades wall be wronp For forther analy-
sis, abstracted those segment: of EEG time seres have
met with the cotenia for statonanty and evaluated the fea-
tores.

Introduction

Achaote systemisanonhnesrdynamical systemwhach ex-
hibits sensitrve dependence on mitial conditions. Linear dy-
namcal svstems never show sensitive dependence on 1niteal
conditons. Some nonbneardrnamacal svstems show senastre
dependence wath mmtial condibions and need notbe chaotical-
wavs. These systems are sometimes chaotic and sometumes
notchaotic depending on thesr state and canbe chanped from
anon—chaotic remme to achaoticrepme and backagambrex-
ternal manipulations of theirvanables There has beenalarpe
amount of work done over the past few vears which has dealt
with metheds for determuning whether a svstem exhibits dy-
namcal properties; leading to chaotic behamor [16].

The basic punciple of almost all nonlinear time seqies

-analysis techmaquesis the reconstruchon of the observed sys-

temn dynamics in a 30 called state space. If the svstem s gor
ernied by nionhneanty; a ssmple cause-effect relationship can-
notbe expected Rather, nonlinear systems are characterized
by arich variety of drnamics mcluding bifurcations that mds-
cate abrupt state transiton or nternuttent behamor 2]

We start the analyss of phrsiologeal time serses by re-

constructing the phase space. Phvsiological recordings aze

GOVT. ARTS & SCIENCE COLLEGE-RESEARCH JOURNAL



contammnated by vanous tvpes of noises which ereates prob-
lemz m the properanalyss of the signals Som orderto ehm-
inate noize, we have to uze a ssmple noize reduction algo-
othm. For reconstructing phase space we have to find em-
bedding delay (5] by mutual information method and em-
bedding dimension (m) by false nearest neighbour method.
Asaprelude to the apphication of a classical determinism [3]
and stationarty [6] test, we apply the method of recurrence
plets [3]. After posstvely establishing the stationantyand de-
termimzm we caleunlate the mamimal Ivapunov exponent.
Diue to the long time segment of EEG senies the coteria of
stattonantyis imposzble to satisfy. Conzequently, if the time
series are non-stationary, the metne algonthme cannot be
uzed, in other way the calculated magnitundes will be wrong.
For turther analvsis; abstracted those segments.of EEG
sleep time senes have metwith the crtena for stationanty
and evzluated the features. The same procedurs was used for
companzon of normal and abnormal phrsiclogical data.
HumanECG sgnals of patients with Apnea anthmeayaand
sudden cardiac death were zubjected to studv. EEG sipnals

of awake, sleep stages and eptlepsy patients were exarmined.

Data Analysis

Weanalvse a short, densely sampled electrocardiograph:c
recordme of human heart which can be obtamed by the pub-
Lically accessible MIT polysomnographic data base, although
Irnute recordmes are available dunng winch the subject was
normally asleep (sample 1) with- out any significant move-
ment or apnea attacks. This is ournormal sample and also we
analyses other three samples wnth apnea {zample?), sudden

cardiac death (sample3) and anthmeaya (sampled). All the

NOMNLINEAR TIME SERIES ANALYSIS OF THE.
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studied time senes conzests of 13000, 6000, 15000 and 13000
respectvelvand all data pomntswassampled at dt =004s. The
studied EEG time zeries cofisist of normal human EEG in
awake state (11000 data sampled at dt =0.004= thus a total of
44z bram activity 12 available for study ), normal sleep and
epilepsv data (6000 data sampled at dt=0.0025 thus a total of
12s brain actimity s available for study).

The embedding theorem states that for a large enough
embedding dimension m, the delay vectors

plf) = (mpmihyx; + 20 cxim- 1) s ()

nelda;:nhate space t‘i:l.at'ha-'= exactly the same propertiesasthe
one formed by the onpinal varables of the system In equation
(1), vanables(x; = +1 2,72, _x+{m-1)1} denotevalues of the
electm:a_tdmg:aph_c :.m_-r'a.lat tmest=idt t={+UdLt={
+20dt,.. t= i+ (m-1)1dt, respectvely, where 1 is the so—called
embeddmg d&la’_l:' and m s the embeddmo dimension[/-8]

Before reconstruchngthe phasespace wehave touse sim-
ple norze reduction algorithm according ta Schrether., the
nose level i an exammined time senes can be reduced simply
by replacing the ouddle coordinate, 16 x;7{m+1) /2)t for
evenorx, T({mT1)/2t for odd m, of each embedding vector
p{t) by the average value of the nuddle coordinate obtamed
from all those embedding vectors p(k) that are clozer to p(1]
than zome chosen €. Obmously, the method requires threein-
putparameters which are | mand £[3-4].

Az a first step to the reconstruction, letus use the mutual
mnformation method to find embedding delay (). Frazerand
Swrmmney [11], who proposed to use the st mimmum of the
mutval mmformation between x; and x;,+1.2s the optimal em-
bedding delay.

First muiimum of the mstual information calcolated for
normalelectrocardiographic signalobtamedas 1=8 {seefig 1)

GOVT. ARTS & SCIENCE COLLEGE-RESEARCH JOURNAL
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Fig 1: determination sf time delay of sampie 7, 1=5.
Stute Sipgnal Timwe delay
li  Monmal ECG b
1 Apoen ECG a
1 Anthmesva ECG R
4, Suodden cardiac death BCG 3
3, Mormal awuke EEiz
B Mool u.h:ep EEL H
T Epilepuy EEG f

Tiabls below shows fhe tinie delayr of othersamplesof
ElG and EEG data.

The next step 1= to find embedding dimension. We use
false nearestneighbovrmethod. The false nearest neighbour
method wasmiroduced by Kennel etal [10]. as an e’cient tool
for determimme the minimal required embedding dimension
min order to fullvresolve the complex structure of theattrac-
tor. Again note that the embedding theorem by Takens guar-
antees a proper embedding foralllarce encughm thatisalo
torthozethatarelarger thanthe mmmimalrequired embedding

NOMNLINEAR TIME SERIES ANALYSIS OF THE.
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dimension In this sense, the method can be seen as an oph-
muzation procedure vielding just the munimal required m The
method relies on the assumption that an attractorof a deter-
minsstic system folds and unfelds smoothly with no sudden
arrepularities an 1tz structure. The falze nearest nesighbour
method can also beused to determme the prezence of deter-
mimsm i a bhme zenes [9]

The embedding dimension mis chozen sufficiently larpe,
the fraction of points thathave a false nearest neighbor (fnn)
converges to zero. Result obtamned wath the fnn method for
m=1-12 are prezented (normal ECG). Itis emdent that at
least form=10the fraction of points thathave a false nearest
neighbour drops conmnemply to zero (<1%): Hence, theun-
deslying svstem that produced the studied human electrocar-

diogram has appromimatels ten acfes degrees of freedam 3.

Ei

Firp 2 determination of essbedding dimsension
m=10 formoranal ECG data/ 1=8).

GOVT. ARTS & SCIENCE COLLEGE-RESEARCH JOURNAL
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Big 3: determination of embedding disienzion =6 for normal anaks
EEG data (1=4)

St Skznal Embwidaling ilimpisshsn
1. ®armul EiCr L}]
1. Apnen B [
1. Anbmcays ELT 1’
4 Sudden carise denik J EL ] T
4 Wormal mwalke EEG ]
. Warmal sleep G EE
T Epilemy EEG £
Takl-2

Now wearem astate to reconstruct the phase space_since
we have obtained with proper embedding delay and dimen-
sion. Two dimensional projection of thereconstructed phase
space of ‘each sample ate hown below

Recurrentbehaviourizaninherentproperivof osaillating
systemns. Depending onthe apphcation, there alzo existsever-
alvanations of recurrence plote. The mostimportant feature
of each recurrence plotizifs large- and small-zcale structure,
laterbeing termed typology and texture, respectively Bymisu-
ally snzpecting the typology and texture of 2 recurrence plot,

NOMNLINEAR TIME SERIES ANALYSIS OF THE.
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Pliped Phars ploter gf varions tinse sevies, T.normal burean BCG,
2, Apmea BCG, 3 Artbmeaya ECG,
4. Sudden cordiar death BCG 5.onormnl ana ke EBG,
G.rlees EEG, 7.epilepey EEG

properties of the systemsuch as stationanty and determirnsm
can be assessed. In particular, a homogenous typologrizan
mndicator thatthe studied data setongmated from a stationary
process. In contrazt 3 non-homogenous ordisruptirie tvpol-
oevmdicates non-stationanty in the system. Texture on the
other hand, can provide information regardmo determmnistic
versus stochastic ongn of the signal, as well as grve insights
mto the complexity of cecallations Lackof texture 1.6 solely
1zolated recurrence pomts oftenindicates stochashic oripn of
the ezanuined time serses (this 13 especially true for time-con-
tinuous-hke recordings as 1z the studied electrocardiogram),
while diagonal ines mdicate determmistic oscillations, which
dependingonthe complextyof emerged smallscalepatterns
canbe furtherclasafied nto simple, complex orchaotic ozeal-
lations. The recurrence plot of the studied electrocardio-
graphic signal can be obtaned with the program recurrslbt exe.

GOVT. ARTS & SCIENCE COLLEGE-RESEARCH JOURNAL



For1=8,=10.£=0 065 and the ‘clean’ senes as mputin the
case of normal human ECG datz (samplel), the trpologr iz
homogeneous whalst the small-sesle structure 1 character-
1zedby diaponallines of vanable Butin all other samples the
structure 12 not uniform Which prove sample 2, sample 3 &
sample4 shows poordetermimism and stationarty [20].

- t-’f"'“,n’
ST

BRIkl

Fig .3 Fap & Fug ¥

iz

FPligurershows the reaprrenz plot of ECG data baving s d=5/2=0.053
(eampie] #=0.12706 rample? ), £=0.7659
(rarmpled | E= 0. T893 (rambled)

Nowwe apply the determinizm testwhnch was proposed
by Kaplan and Glazz [3]. Deternunistic time senies always
onginates from a determmstic process which can abwavs be
described by 2 set of more orless complex first-order ords-
nary differential equations Butwe have with only 2 time se-
nes. From which we have to develop avector field. Theidea
12 that nesphbounng trajectonies in a small portion of the
embedding space should all pointin the same direction thus
assurmgumqueness of solubions in the phase space, whichi:
the hallmark of determmism.

Nextwe have tovenfy the stationarity of both of the ime
series under study. The terms “stationarity” mean that char-
actenstic of atime senies, such as mean varance, and spectral
charactenstics, don't chanpe with time. The cros: predictron

NOMNLINEAR TIME SERIES ANALYSIS OF THE.
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| State Signal | K

| 1. Mormal ECG 1.9642
2. Apnea ECG 09024
3. Arithmeays FCG | 06484
4. Sudden cardiac death ECG (.5064
5. MNormal awake EEG 06473
6. MNormal slecp EEG 0.8725
7. Epilepsy EEG | 0.7630

Takk3

error statistics which was proposed by Schresber [12] pro-
vides an appropdate tool for testing the stationanty of data.
For a stationary process the mazimal cross prediction error
should notbe evenone time larger than the average cross pre-
diction error and all the eross prediction error: differ mam-

mallva factorof two.

]

E

a

? Fip:9 Statinarity testfornormal bunean BCG, Miniwial oross prediction
ra error=0.3344, macimal EAMS cross prediction error =0.6477,

;.E gverage MY crose prediction error=0.4505.

8

:I. Since the mammal cross-prediction error 13 not even one
‘;_; time larper than the average and all eross-prediction errors

20  GOVT. ARTS & SCIENCE COLLEGE-RESEARCH JOURNAL



differ mazimally by a factor of 2, we can clearly refute non-
stationantyin the normal human ECG time senes. The other
ECG samples: were alzo m apreement to the above result In
the case of samplel the average value of all §;120.7360, while
the mmimum and mamimuom values are 0.3007 and 0.9530,
and m sample 3 the average value of all :5!- 15 07590, while the
munrmem and maxemum values are 0.085%nd 1 77 48and for
zampled The averagevalue of all ﬂ}--is 0:8736, while the mm-

-

mum and mazmmum valuesare 0.3 130and 08736,

Fip: 10 Statinarity testfor normizl aungks buman EEG, Mintmal oross
prediction errar=0.7081, masamal EMS cross predection errar

e

=2.2735, average RMY o prediction error=0.8751

The mmmal RMS cross-prediction erroris 03081, the
mazimal RMS cross-prediction erroris 22736 and the aver-
age BAMS cross-prediction ersoras 08761 The above results
indicate thatnon-statonanty s stactly true for awake states.
The methods of nonlinear ime seqes analysiz can be suc-
cessfullyapphed onlraf the studied data setoriginatez from
a deterministic stationary svstem. Hence further analvais
cannotbedone. The terms “non-statonanty” or “hime-vary-
g mean that charactenstic of 2 tume senes; such 23 mean,

NOMNLINEAR TIME SERIES ANALYSIS OF THE.
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vanance, and spectral charactenstics, change with time Sta-
tistical tests:of stationaritrhave revesled awanety of results,
depending on conditions, with estimates of the amountof
time during which the EEG 13 stationary ranging from sever-
al seconds to several rummtes. Then, in order to assure the sta-
tionanty of the EEG zones to be used for the dynamcal
analrsis. we vse the following procedure, based i the weak
stationanty eotersa[13]. That 15 the time sene: drmded into
binz with alength of 1000 data pomts (about 45 of digstalized
EEG signal). The mean and vaniance were evaluated foreach
ban, and we locked for zones: where theze valuez did not
change simmibicatvely for at least fve conzecutive bins. con-
structed the corresponding histogram for thes zone, and ver-
ified the normality of the obtained distribution. This proce-
durewassuccezsful onlyin EEG sleep s:pnals and the Epilep-
sy signal snce mn the time senes of normal awake EEG no
conzecutve bins were found with nearlvequal mean and van-
ance. Fromatime senesof 30000 pomnts, we abstracted 26000
pomts satisfied with the above coterion and subjected to
study, thatis the studied Sleep and Epalepsv sionals were a re-
sultof 12z bram activity. These segments were given a post-
trve result in staticnanty testalza.

It order to deternmne the Lyaputiov exponient we uze the
algonthm developed mdependently by Kantz and Rosen-
stemn #f2/[14]. The aloorithm tests the exponential diverpence
of nearby trajectones directly and thus allows a robust esti-
mation of the maximal Lyapunov exponent [3].

The gesults cbtained for £= 0,01-0.065 are presented in
tigure. We find thatthe linear slope of the graph equals =013,
fromwhichwe conclude that the studied short stationary da-
ta segment of the human electrocardiogram possesses prop-
erties trpical of determmiztic chaotic signals: Siolar analveis

GOVT. ARTS & SCIENCE COLLEGE-RESEARCH JOURNAL
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Fap 11 Calenlation of the macimal ] yspunsy exchonentfor normal
EEG signalr

on sleep EEG and Epdepsy EEG also obtamed with positree
mammal lrapunov esponents 0.0176 and 0.00506 respectrrely

Dhscussion

We analvsed the human electrocardiogram and human
electroencephalogram vsing methods of nonbnear time se-
pies analrsie: From the analysizof ECG data, only the normal
human ECG show properties that are tvpical of determmms-
tic chaotic system: Bemaming samples (abnormal BCG)
shows poor deternmnism and stationanty of zional The re-
zult was conferred by plothing recurrence plot zlso. Among
the three types of EEG time series analysed, the normal hu-
man bramn actimityin awake stateis 3 non-stationanty process.
Furtheranalysiz was not done over it In signals of sleep cycle
and patiantwith epilepsy the stationazaty lasts for several sec-
onds. The maximal Lvapunor exponent found for these two
time senes was greater than zero. This is an mdication of de-
tersmistic chaos.
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MnO; Nanoparticles for
Dielectric Applications

= Abdul Gafoor A.K, Divya M, SanjuRa] N

Abstract

Jganganese Dio=ide n_'_"-..[ﬂGE', naznoparticle: 1 pure
c.t‘_i'sta.]}inf phasze were synthesised by 2 low tempara-
ture hydrothermal process at 383K, The crystalline natuse
15 mvestigated by X ray diffraction{XRD). The topology,
morphology and the structure of the sample were studied
by Scannng Electron Microzeopy (SEAI) and Tran-soms-
ston Electron Microscopy (TEM). Selected Area Electron
Diffraction (SAELD) pattern is used to confirm the crys-
tallne Phase Duelectric properties of the sample: were
analyzed by LCR Hi-Tester in the frequency zange 40Hz 1o
2MHz. These properties of samples can be used for opt-
cal and dielectnc appheations.

Introduction

Druring recent decade’s metallic nanoparticle have been
found very interesting due to their umique character:zations
which make them smtable for different apphcations. Magne-

sium oxide (MgO)] iz wadelvused m the industryas ascrubber
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for air pollutant gases {COy, NOX, 50X and as a catalyst
support. The principal uze for MnQOy 12 for dry-cell , such as
the and the ‘l.[an walsorisadasiind sy precursor to oth-
Ef Manganese co m;:u:uu*lda-_ such as KMnOy[1] MnOgp:za
blackish or brown sohd oceurs naturally as the m_ﬂer'.al 35,
which is the main ore of anda componentof _Ithavevarious
polymorphs, including B, ¥, 8, A and i form among them,
B-MnOs 1s the most stable in thermodvnamics and 1s very
easy to prepare. Like many other dioxades MnQO5 crystallizes
m the (polymorph called B-Mn O4).

Hydrothermal method has the potential to synthesize
one-dimensional nanomaterials which 1s demonstrated re-
cently. It 1z enmironmentally benign, mexpensire and allows
for reduction of free energres for vanous equibbrum. Ad-
vantages of the hydrothermal method over other types.of
crrstal growth mclude the abihty to create ervstalline phases
which are not stable at the melting pomnt. Also, matenials
which hawve a lugh vapour pressure near their melting points
can be grown by the hydrothermalmethod. The methodiz s
so particularly suitable for the growth of large good- qu.a]m'

crystals while mamtammme control over their compozition.

Expenmental Procedures

3.44 g of K9390g 15 dissolved m 40 ml of distlled water
and stirred vigorously for 13 smnutes to form the firest solu-
tion. 3. 40 gMn304 H50 1z diszolvedin 30 mlof distilled wa-
terand stirred migorousiy well for 13 smmates to form the sec-
ond solution. Theze two solutions are mm=ed in proportion
and stirred igorously well for 30 mmnutes. pH of the mrxture
1z rioted a3 3. The resulting transparent solution was trans-
ferred i to a3 teflon ned stanless steel antoclave and treated

Mz NANCPARTICLES FOR DIELECTRIC APPLICATHONS

ABDIUL GAFCOR ALK, DAYA M, SANIL RAIN

Fd
|



LEZ ® |Uly 2016

ul

NOLY = |55

P
%=1

hydrothermally at 1107C for 5 hours, After the reaction was
completed, the sample 12 washed well br using water and
ethanol to remove impuntes Itis then dued at s0Cc.

The synthesized samples were characterized by XRD),
Scanmng Electron Microzcopy (SEM), Transmission Elee-
teon Aieroscopr (TEM), Selected Area Electron Diffraction

SAED). The crystal structure of stnthesized nanoparticle
was mvestigated by X-ray diffraction patterns using a Rigaku
Alinsplex 800 X-ray diffractometer fitted with Cok O radia-
tion (A=1.5406 :'Lrj: at a2 scan speed of 0.020 per minute; at
room temperature. The mtensity data was recorded by con-
tinuous sean of 20 mode from 107 to0 80Y The morphology
and erystalline structuse of sample weze deteromned by HI-
TACHI 517800 SEM instrument and Transsaussion Blectron
Microzcopy. Dielectoc studies of the samplewere carned cut

with HIOKT3332-530 LCR HITE STER setup.
Results and Dhiscussion

X-Ray Daffraction

Figusre 1 shows the X-ray diffraction patterns of svnthe-
sized samples The prormnent peak obtaned were success-
tullv azsiened and indexed by JCPDS file 24-72 confirmed the
crystalline structure of MaQO5. No other phase was detected
n the pattern, mdicatmp hich punity of syntheszed sample.

The mean particle diameterwas calculated from the XRD
pattern according to the line wrdth of promment peaks nang
Debye-Scherrer forumula,

D=009A/BCos=b

WherePis the full wadth athalf masisnum (FWHA ) value
of XRD diffraction knes, wavelength A=1.3406 A%5nd0is

GOVT. ARTS & SCIENCE COLLEGE-RESEARCH JOURNAL
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Figure?. XED spectrum of MwOZuansparfiziz

the half diffracthion angle of 20. The particle size 13 deter-
mined by takmg the average of the size atthe peaks.

5can1ﬁngﬂr: ctron Macrose Opv

The 3EM imiage of synthezsized sample s shownn Figure
2. SEM mucrograph 1= found agplomerated and the particle
sizes are found m the order of nanometerscale The particles
are almost sphencal with virting sizes, rmght be due tonon
untform distobution of temperature during svnthesis Ttean
be observed that product aggregationas constrtuted by many
irregular particles wath a vanety of pores and vords due to the
evolution large amount of gases that are formed as by prod-
uct during syathesis. Highlr porons nature of MnO5 facsh-
tates and enhances theadsorption charactenstics.

Transmission Electron Microscopy [TEM]

The morphologyand particle size of the productwerealso
determned from transomssion electron microscopr. The
observed results are mven i Fipure 3 for freshly prepared
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Fipure 2. SEM tmeage of MuwO2 nanoparticles

manganese diomde nanoparticles. Because of the randomna-
ture of aggregate formation, the synthesized MnO5 nanopar-
ticle agpregates have a broad distributon of sizes and shapes:
This varsety of sizes and chapes are apparent from the TEM
:mages. The MnO5 formed has a particle size in nanometer
range. Thecorresponding SAED pattern 1z shown i Fipure 4.

The SAED pattern reveals the :".In':}z particles are crrs-
talline in nature and the crystalline planes are determined.
The result: obtamed aren agreement with the findmes from
XRD peaks The size of nanoparticle according to the image

was found to be consistent.

Figure 3. TEA imvage of MnO2
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Froure 4, SAED pattern of MnO2

Dhelectric Studies

Dielectric studies of the prepared pellet of synthesized
AMul, ﬂanspar-‘_:c}-& were carried out with the aid of HIOKI
3332 30LCR HITESTER set up. The dielectric -.:urope_rtif-:-
are mfluenced by gram size, cation distribution, syathes:s
method etc.. Figure 3 shows the vanation of dielectnc con-
stant (€ ) with respect to frequency for the :a:npl& at room
temperature.

The dielectnic constant (B of the synthesze
calculated using the zndm‘:zng equations € = C d/EqA

where C iz the Cﬂpacits’.ﬂce_ dis the thickness Aizthearez
of the sample .1.1-_1 €y the absolute permuittivity of free
space 5.554- xli""‘;: m

Fromthe graph. itis clear thatthe dielectnic constanthasa
high value in the low frequency region of the sample Thisis
due toexistence of vanous types of polanzation mechamems

Like electronsc, iomic, oneatation and space charpe polanza-
tion. Due to 'EI.‘.E applcation of an electric field the space
charpes are moved and dipole moments are created. thiz iz

called as space charge polarization. In addition to this, theze
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Figure 3. Vartation of Dielectric constarnt with frequengy

dipole moments are rotated by the field applied resulting 1n
rotation polanzation which is also contributing to the high
values. Whenever there 15 an increase in the temperature,
more dipoles are ereated and the value mcreaszes In the high
frequency regmon, before the field reversal occur the charge
carners mav have started to mowe and dielectnic constant fall

toa small value.

AC Conduc tivii'_'r An al;‘sis

The ac conductrmty versus frequency graph 1z shownn

figure 6.

The AC conductrmtrof the sampless deternuned bruung
the formmula
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Ba;c =Ime, €qtandf

Where, £ 15 the pecouttmty of free space, £, 1= the dielec-
tric constant, [ 15 the frequencr and tan 815 the loss factor
From the graph it 1= clear that AC conductrvity mcereases as
frequency increases. Itis the commeon behawior shown by
nancomatersals. Atlower frequency the AC conduetrmity 12

rmmmmam and iticrease as the frequency mereases

Conclusions

In the present wotk, MnO5 nanoparticles in pure crvs-
talline phase were svnthesized by a low temperatuce hy-
dmﬂrzermal%m cezs. Thetemperature mamtained forthe svn-

thesiziz 1107 C.The crystalline nature and phases were inves-

Mz NANCPARTICLES FOR DIELECTRIC APPLICATHONS

SR ALK DVYA M, SANIL RAS N

ABDUL GAFC

&



2w JUlY 2016

NOLY = |S51

%

tigated by XRD, SEA and TEM Iti= observed that the sample
showed high dielectric constant in the low frequency region
and found decreased wath frequency. The AC conductmity of
the sample is found mereasing with frequency. The present
wotk could be utihzed for svnthesizing nano MnQ» particle
tor various apphcations. Other properties ike magnetic be-
havior and optical absorbance ete. are scopeful and demands

tesearch.
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Anatomical Studies on the
Genus Zingiber Boehm

(Zingiberaceae) in South India

B Vasantha V.A, M. Sabu

Abstract

Pl comparatmre anatosucal stody of South Indian species
::nf Zingiber Boehm . 15 attempted with reference to the
leaf leaf margin, pulmnus, midrib, stem and root to provide
:omeinformation whichwillhelpn thecorrectidentfication
of taza Anatomical studies of about D species of Ziugther
were carniedout. A key based on therr anatomy e provaded.

Koy worde: Zingiber, Zinigsberaceae, South India, Leaf
anatomy, Midob Pulvinus, Leaf sheath.

Introduction

The gerus Ziugeber, the tvpe genus of the fanvly belongsto
Zingsberaceae. The familyincludes about 33 genera and more
than 1200 :pecies, distobuted mamnky m tropics and sub trop-
wes with the centre of distnbutionin the Indo-Malavan region
but extendmg through tropical Africa to Central and South
Ameneca (Kress ofal; 2002). The penus Zongrberss reprezented
br 141 species (Theilade, 1999; Theilade & Aood 1999) dis-
tobuted mamnlyin tropical Asia Sabu (2003) revized the genus
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Zingiber in South India and recorded the occusrence of 8
species.

Nine species of Zingiberoccurm South India sz, Z, capite
turr Bozb. var. elatum Bozb., Z, e Dalzell, Z. montanum
K. D Koenig) Link ex. Dhete | Z. neerznum (J. Graham) Ra-
mamoorthy, Z. wimmonid (]. Graham) Dalzell, Z, officinale
Roscoe, Z. roseun(Rozb.) Roscoe, Z, waghtranum Thvaitez, and
Z. zernmbet(L.) Soath

Zingiber species are perenmal rhazomatous herbs with

tuberous sympodial thizomes. Zimpiberiz distinet from other

e 3

" |

o

(& |
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=8

- L}

('] L ]

E‘E Fip.01: Driagramseatic representation sf a typecal Zongiber tilant showing
- the partionsaf varioss parts fakes for sfudy, 1. Margin, 2. T aming,
:_1-; 3. Midsth, 4. Epedermis, 5 Pulvinus. 6. Sheath, 7. _Aerial Stem,
=

&, Bhizome, & Root.
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generaof the family by the presence of a single antherwitha
beak or horn-hkeappendage, which embraces theupper part
of the strle. Aenal shootis often covered by sheathmg leaf
bases, mflorescence iz usually a spike or raceme, which usual-
Iv anizes at the baze of the leafy stem on a short orlong, aenal
or subterranean peduncle and rarely terminal The bracts are
oredapping each subtends a non tubularbractecle and a sin-
gle flower Inmany species the bracts are green when voung,
turning to red in the fruating stape. The flowers are very deh-
cate-and fragile. ther wither and erumble formuing a gummy
mass, soon after collection, making it difficult to study floral
morphology. unless fresh flowers are readily avalzble. The
penus can be recogmized i the vegetative stage by the pres-
ence of a pulvinus between the base of the peticle and ligule.

Anatormeal emidences can be useful in vanous wars, such
as identification of fragmentary matenals, sdentification of
herbarum matenals when morpholological characters age
musleading and they can be used to infer evoluhonary trends
and mterrelationshipz of tazaatand sbove speciezlevel (Pali-
waland Anand, 1978 Hussin er2l 2001).

Alaterial and Methods

Plant parts Lke epidermis of leaves, foliar anatomy of
stem. rhizome, and root were taken from live plants growing
mt Cahcut University Botanical Garden, which were collect-
ed from differentparts of SouthIndia Ftee hand sectionzof
were cut mvarably from 3 th leaf from the tip. Epidermal
peelzwere prepared by mechanical seratching orboidbngwnth
KOH. Sections were stained with zaframine and observed
under mucroscope for details. To study the xvlem elements,

maceration of stem, root, petiole, and rhizome were done
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accordmng to Jeffrey’s method (Johansen, 1940). Photopraphs
were taken with the help of Nikon Trnocular Microzcope
Eclipse-E- 100. Image analvzer and Sony Digital camera
(DSC 7.6, attached to Zeizs sterm IDV4 Sterec microscope.
For the study of stomatzl development voung leaves which
weze rolled mude the concentoc layers of leaf sheaths, were
dissected out after slashing the stem mto longitudinal halves.
Small portions of thevoung leaves were cutand frzed imaleo-
hol-acetic scid-mixture (3:1) for six hours. The leaves were
cruzhed on ashde and mounted in 1% acetocarnune solution
and warmed on 2 hot plate. When cooled, the shdes were
zealed with nal varnish and observed after 4-6 hours. Diraw-
ngs were made using camera lucida attached to a tonocular

compound microscope (Olympus CX21F5 1 model).

Observations

A comparatrre account of anatomical features of differ-
entspecies of Zingiberss promaded.

Stomata: Stomata observed in all species poszes a sammlar
tundamental structure. Tetracytic stomata are prevalent and
much more frequentin abasial surface than adasial (Olatany,
1970). Guard cells are dumb-bell shaped, two lateral and two
termunal subsidiary cells associated with each pair of guard
cellz are distinet i size from other epidermal cells. Ther ate
generallvabsentinthe costalregion. Theonentation of stom-
ats 13 vndirectional; the guard cells ke more orless parallel to
the long ams of the veins Size of guard cellm abawial epider-
mits 33 smaller than that of adaxal surface. The longest stom-
ata are presentin £, capétatuey var. elatum 30-63 [m while the
smallestan Z. gfficinale (30-36.9 \im). In Z. cornsium 36-41 lm,
Z. mrontanee 48-53 Um  Z. weesqnzem 38-40 Wen Z, wimeneoinic 40-
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46 Um, 7, offeanale 30-36.9 Ilm, the smallest, Z. roreww 44-48
Wy, Z. wephfignem 47492 hm_ and 7. perumbe? 39-43 k. Ac-
cording to Dunn «f 2/ (1963) stomatal patterns and size of
stomata in each species of monocotvledons are much more
consistent than i dicotyledons dnd can be used as a rebable
character. The study of stomatal development shows that
tetrapenoenous development iz predommmant i genus Fin-
giberof SouthIndia.

Stebbins and Khush (1961) suggested that the vanationin
the organization of the stomatal complex i the leaf epades-
miz has 2 role in phvlogeny. Olatunp (1970) suggested a
tetrapencenous development of stomata i the genus -

giber.
Stomatal development

The stomata are amphistomatic, and more frequent on
abaxial side than adasial surface m Zingider species. Tetracyhc
stomata are presentinall spemesof genus Zingrkerin SonthIn-
dia. The stoma 13 surrounded by four cells; two of which are
parallel and the othertwoatnightangles to thelongamsof the
ouzrd cells. Olatung (1980} reported stomatal development
as tetraperigenous in Lmsiheraceze. In the present studrall
species of Zingiber of South Indiz have been worked cut for
stomatal development Tender unopened leaves were taken
for the study. Imtially the cells 1n the epidermis are verv small,
with dense cvtoplasm and pronunent nucleus. The matial cell
‘meristermniond’ 12 uzually distimeuishable from other differen-
tatmg protodermal cells by stz rounded corners, denze cyto-
plasm, relatively large nuclens. and deep stamning contents.
Surroundmg each menstemod are four neighbounng cells,
two lateral nesghbouring cells and two terminal nesghbhounng
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cells. They are smaller than the guard cell mother cell
[GCMC). Both lateral and terminal nesshhouring cells dirmide
to cut off small cell: surrounding the GCMC. Later GCAMC
drmides and gives rise to two guard cells. Guard cells arelong,
dumb-bell-shaped wath a promient nuclens. A poressdevel
opedinbetween the guard cells. Thus two paralleland two ter-
minal subsidiary cells are formed around guard cells. Ths
gives f13e to tetracyhic stomata with two gyard cells and four
subsidiary cells; toro laterals and two termunals (Fig. 05).
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B 03, Stomatal develspmentin Zingiber cernmume: Gomeguard coll
waother cell: Lse- fateral subridiary coll mother coll: fome- forvinal
subridiary coll mother coll: T latoral rbsediary coll:
tre termpingl subidiary cell
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Trizbome: These aze umcellular hairs with pointed tipz, base
of the tnchome 13 swollen, lumen 13 narrow and the walls are
thick due to cuticularizatron. Hairs upto 1 mm long are zeen
on the midnh, petiole. sheath andleaf marginz and the typeof
kasriz ‘Borte™ brstle type. Dehcate hairs "Weichhaarre’ type
are seen on the abaxal surface of Z. sfffcingle (Tomhinson,
1930, Z. nimmeanti, 7. gerumbetand 7, wishttanum. Lensth vanes
trom 300 mto 1 3mm Smallesttnchome are seenm 7. sgtits-
tumrvar, elatum 331-896 Umand largestin £, momtanum 790 Lm-
13 mmand 7, offfconale 800 llm-1_3 mm. Trichomes are pres-
ent only on lowerepidernms.

Leaf epedermir The epidermal cells of intercostalregion of
adaxial surfaces are rectangular, more or less hexagonalin
shapevwith straghtwalls sizerange from44-48=36mm Z, rs-
segp and 30 x 32-64 Wm n Z, capitatem var. et Intermeds-
atemzess observedmothers 14, 73-95 242 Um i 7. wismonii;
538-84 = 48-04 Wm0 £, cermasem; 36-76 = 40-32 Um in Z,
weesansm; 32-T2x44-32 i in 7. sfficinale;08-80=22-36 Ilmin
Z, wightianum; 68-92 2 30-46 Ummn Z. perwmrbetand 43-32264-
T8 Um i £, momtanure. Cell walls are with thickened comers,
cell files are regulady arranged in adamal eprdermms; but the
cellzare smaller onabaxsal epidermis and stomata are morein
this laver In the costal region, cells are smaller, shohtly thick
walled and bear a thin cuticle. Thackness of theleaf and hva-
line area on leaf margin are different among different taxa
{Plate. 23).

Thickness of aming: Among the specses studied, the thick-
estlamma_ 340 Um 15 observed in Z. sgpitatem var, elatusr and
thinnest 140 min 2. rogesow. Tt 15 288 P in 7 cersmums, 16010
min Z, proptasamy, 170 m m 7, meeramurmy; 260 Wm in 2. wive-
monif, 170 fman Z, offtanale, 280 \lmin Z. sightfanum, and 272
Hmin Z. zemimpber. The portion bevond lazt bundle m lamna
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Plats 20, J@'&m efamﬂrgf mwﬁmﬁ"ﬁﬁfﬁﬂ Lingiber capitatume
sar. elatum; C&D. Z. cermusom, B&F. Z. montanwm; GEH. Z.
D leargsum
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Plate 21: 3ylens elemesnts of various parts: AB, Zingiber nivwmond,
C&D. Z. Officinate, EXF. Z. rosesom; GeoHL. Z, Wingtinun, 1E7].
i
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consists of mesophyll or colouress parenchyma cells onle.
(Plate. 22).

Hipodersir. Adazial hrpodermis 12 genesally absentin all
South Indian Zingtherspecies. A single laver of hypodermusis
present on abamal region i all specres execptin Z. roseum,
which possess two lavers. Solereder 8 Mever (1930 sugpest-
ed the hrpodermus as water storage mn function The cells are
large, colovrless and transversely stretched. Largest cells aze
are prezentm Z. sabitatumvac elatum 45-36 2 42-32 m andmn
L oernwam44-32x242-31 lim, Size of hypodermal cellis 38-44
= 28-32 Umm Z, zereambet, 32-48 1 36-44 kman Z, wisghtianuns,
4448 = 532-30 Wmn Z, mimevonii, 36-40=5 32-30 Umn £, men-
fanuwy, 28-32 x 24-28 pm 1n Z, gfffornale. and smallest 20-28 =
32-48 Wm in 2, seeransen, and 24-28 = 26-32 WU in 7, roses,
In Z. cernmum and Z, semmronss, Calcrom oxzalate ceystals age
more confimed to the hypodermallaver Theabazialhypoder-
misis mterrupted bylarge sub-stomatalchamberatthe region
of stoma.

Meraphylt The mesophrll comprizes parenchymatous tis-
sueinternal to the eprdernms. It usually undergoes differents-
ation to form the photosvnthetic tizsues and contams chloro-
plasts wath distinct adaxial palisade and abazial spongy
parenchyma. The laver of columnar chlorenchvnia cells be-
low the epidermisaz ealled palisade parenchyma: The tissue s
mostly responsible for photosyathesis and the structure 1=
well suited for the same due to the presence of chloroplast.
The number of palisade and spongvlavers vary from speciesz
to species. Asinglelaverof pahzadess prezentn Z. cornuum, Z.
nemspmonis, £, neesansy, Z, montanus Plater-where as threelavers
of spongy parenchyma is presentm Z. sfficimale. In Z. rosenm
one layer of pabsade 1z prezent In Z. capifatum var elatun, Z.
wiphtianusm and 7, gerumbe! two or more lavers of palizade
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Plazz 22, Companisonef 1.5, of loming: A, Zingrber copitatum var. tia-
tum: B, Z. cermuiors; © 7 pomtanue; D 7. weceanurs: B, 7 simrronis;

E Z sfftcinale: G, Z. rovenm; H. 2. siphtianum; L Z. Zerumbe,
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Piats 23: Comparison of T8, of Logf margin: A, Zingiker catitatum
sar clatum: B, Z. cernsaem; C, Z, montanueg D 2. neesanumi: B 2
wimoronit; B 7, officinale; G, Z. rocene; H. Z, wightianum I Z,
Zorurmbaf
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parenchyma are seen m the mesophyll In these species tran-
sition from pabisade to spongy s not very distinet. A centee
leaf structure is recorded 1n 7, cgpitatumr var elatum (Soléreder
and Mever, 1930) where as Tomhnson (1936) described as
dorsmrentral structure. Ozl cells are distrsbuted m lowerepa-
dermal cells of all speciesbut thevare abundantin 7, gffrusezk.
Thas agrees with the observation of Tombnson (1956)

Legf wargim In Zingiberleat, marpm consizts of a hraline
repron extends mtoa beak which can belong or short, curved
or hooked. Smallest beak 1= found m Z. offfcingls. B2 jlm,
whereaslongest in Z, wimmreni, 292 Um Ttz 290 min Z, gerum-
bet. 224 W in 7, neesanwe, 198 fm mn Z. gaphtizaum, and 192
Hmin Z, montanum. Medium sized beak 2 presentn 7. sgpita-
fumpvac. elatume (166 W), Z, cormmary (170 o) and Z, roseasm
(160 Mm). The hraline area 15.3-4 celled in thickness near the
vascular bundle, but two celled thickness m theend repionin
all, but 3-celled in Z. montansm. The shape and length of the
hyaline region differin differentspecies.

Mid bz The mid ob 12 more or less semciroglarin outhne
withacurveof VorUattheadamaland abazial repion. Adax-
1al side 32 U-chaped m Z. weesanum, vnde U-chaped i Z, smron-
tanaum, Z, officinale and Z. perumbet Ttas Voshaped in Z, roream
and wide V-shaped i 7. srnsse, and Z, svghtranum. Adazial
side 13 coneave 1n Z. mpsfafum var elatum and Z. mimmonii.
Abazial side 12 U-shaped in Z. rosewm, wide U-shapedin Z.
meastanuny, 2. neesanuems, L. pissmionts, Z, officenale wide V-shaped
1 Z, capifatum var. elatum, 2. cornmuny and Z, wighfianum, In Z.
serumbetthe abaxaal side in 1-shaped and nbbed at the region
of the azc-I bundles. The epidermal cells are smaller in saze
and thick walled. The epiderims s followed by ground
parenchyma where the bundles are arranged towards abazsal

epidermms _ (Plate. 24).
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Plaz=24. Cmpsm{:r:gf T.5. of Midrk: A Zingeber capetatum sar.
clatee; B 7. cormznem: C, 2 montanwns; I Z. seeranume; B, 7 ner-
meonii, B Z, officinzley G, Z. roseee; HL 7, wightiangn: I, £, Zerunchet,
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Thebundles of the oudnb belong to several different svs-
tems whach are lonpitadinally continuous through out the
sheath, petiole and lamina: These svstems are seenas distinet
arcs. The mam arc is arranged near to the abamial epideroms.
Bundles are pear-shaped i sechion and some what constrict-
ed across the centre. In the omd rib, bundles arcz T and I are
present. In 7. weerqmumronly are-11s prezent. Bundle are-Tas
represented by 1-3 bundles. The indrmidual bundles of the
main arc are designated as Musa-type (Sclereder & Mever,
1930). A large metaxylem 1s prezent i each bundle. A smngle
laver of conjunctive parenchyms separates the xylem from
the abaxial phloem group. They are arranged around the
metaxylem in very regular and concentnic manner. The
phloem consists of sieve tube elements, compamon cellsand
parenchrma.

The bundle sheathis separated into anupper and lower &-
bre cap by the presence of parenchrma n the median partof
the hundle At thelevelof the metaxvlem elements the lateral
parenchyma cells are colourless and contain Calerum oxalate
crystals, starch and sihea. In Z, sffiimalethe shape of the crys-
tal 1z kike an opened book Varousz shapes of cevstals such az
cubaoid, pentagonal and rectangular are also present Laters]-
Iy. the bundles of the main arc of the mideb show a gradual
tranunonn structure to those of thelamma A single tracheal
element 13 present in small bundles and protosvlem 1s gener-
allr abzent. In between the man arc—I bundles z1r canals are
seen. The mir canals are in turn surrouaded br chlorenchvma
tizzue. In Z. sopitatum vac elatum the air spaces between the
bundles are occupied by sponer parenchyma cells.

Pyulvinur Thelamina is separated from the sheath bra dis-
tinct peticle. The peticle 1= colourless, swollen and has the ap-
pearance of the pulrmus This character makes the genus dif-
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ferent from other generz of the faguly. The epidermal cells
are smallerin ssze and the thickening of thewallis confined to
the outerregion. There 1z 2 gradual transition from smallecto
the larger cells from the pecipheral remon to the centre. Air
canals and chlorenchyma cells are alternating wath the man
arc bundles. Aircanals arein turn surrounded by chlorenchy-
ma cells. The chlorenchyma resemble: mesophyll cells in
thesr round shape and short prolongations are seen towards
themtercellular spaces. The chlorenchvmaband and airspace
svstem shows a mazmmum developmentan the petiole. Tom-
hnzon (1936 stated that air canals are abzent m pulmmus of
Zingiber. But present studies revealed that itis well presentin
all South Indian taxa.

Adaxial sade of pulvinus is concave n Z. cabifatum var ol
turr, 2, cornuur, 2. nivemonis, £, offtanal and Z, serumber Ttis -
shaped in Z. wigh¥anumy, and wide Vshaped in Z. montanum, 7,
neesaruny, and Z, rorsems. Abazial sadess U-chaped in 7. caprte-
tum var elatum, Z. officinale, Z. rosear, 2. wishttanusr and Z.
zerumbetanditis wide U-shapedin Z, cernaim, Z. montanum, Z.
neesanuer, and Z, nisvewond. Bundle arcs L1l and [T are prezent
m . neeranum, Z. officinale, 2, adohfianum and 7. zerumbet whese
azin £, capifatum var, dlatum, Z, cornuum, Z. nimmonitand Z, mon-
tanurzs bundles ares L IIT. and IV are present In Z. roscum bun-
dlearcsTand 11 are present:In 7. wespanamrand 7. capifafumvas,
elaturs the parenchyma tissue around the two o three bundles
:n the median region become radially elongated and gave a
specific appeararice to the bundles. In theze species more
growth 12 confined dround the region of theze bundles.
(Plate. 25).

Arc-Ibundles are s:ame s1zesn the median region and prad-
ually becomng smaller towards the marmn. Arc-1IT and IV
bundles are arranged irregularivin the adawal side of the are-
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Plate 25: Compariconof T8, of Pulsinun A Zingther cabetatur tar.
clatur; B, 7. cormummn; . F. mentanon; I 2. pesranmm: B, Z nim-
momis; P Z. offtcinale: G. Z. rosewm: H. Z. wightianue: I Z. Zorumbet.
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I bundles. The arc-II1 bundles show mammum development
mthe petiole and the number decreazes gradually towards the
base of theleaf sheath. Inthelesaf sheathonlyasmgle rowor
arc-I1T bundles are present. The structure of the bundles of
the pulvins 12 stomlar to that of the smdnb. Bundle sheath s
well developed and collenchymatous (Tomhnson, 1956). A
single large tracheal element and several smaller elements ate
present. Protozvlem lacunae are not seen i these bundles.
The bundles of 2rc-IV are arranged near adaxial epidesmus.
The bundles are very much reduced and awell developed me-
chanical sheathis presentaround them

I egf sheatk: The eprdezmal cellz in the adamial side are laep-
ex, thin walled and transverselv stretched, hairs absent The
eprdermal cell: of the abazial surface 2re smallern size and
the wall 15 shohtly thickened There 15 3 gradual transihon to
larger central cells, from the epadermus to centre and these
central cell: are azsociated with mtercellular spaces, hairs
present. (Plate. 26).

Adaxial and shamal sides are U-shaped exceptm Z. zorimw-
#et, in which adaxsal side 12 V-chaped and abamal side 1= flat.
Bundle arce I, 1T, and 111, are zeen i the leal sheath and the
arc- | constitutes the main bundle arc. Arc-1 bundles are
arranged close to the abamal surface and bundles are zame
s1ze at the median region and gradually decreazes towards the
margin Arc-ll bundles are much smaller in size and alternate
with arc-l bundles. Adaxzal to are-I, intermediate sized bun-
dles of arc-Illare arranged seregulardy. Are-1 lland llbundles
are present m 2. cabifatum var, slatum, Z. cernunne, Z, nessansre,
L. mivewmontt, L. rosesmy, Z, wightignum and Z, yerumbet. In 2, offir-
snaleand Z. mentanum only bundle arcs T and I are present.

Arc-I bundles are simnilar in stroctore of the bundles i the
mid rib: Each bundle of the age-T1 shows a well developed fi-
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Plate 25: Compartson of Leaf Sheath: A Zingther cabitatum var. cia-
fum: B, Z, cormumern; O Z. pmontanure: D 2. wescanson: B, 7 nivseeoni;

B Z gfffanale; G. Z. roseum; H Z, wightianue; 1L 2. Zarsmpiet,
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brous sheath butitas notwell developed as the bundle sheath
of arc-IT1 A simplelarge xvlem tracheid and several smallerel-
ements are present. Arc-I_IT, ITT bundles become reduced to-
wards the marpm and the bundles are represented by a fibze
strand onlvin Z. assmrons, Z. neszanum, Z, wightianum, and 7. cqp-
statume. Atrcanals are seenm betoween the mam archundles and
they are in turn surrounded by a band of chlorenchymatous
tizsue. Spongy parenchyma is presentm sircanak According
toBell (1980}, the bundles of thernamarc-Tof thesheathpazs-
ez graduallyinto the central cvlinder The bundles of the cuter
arc-1I do not enter into cortical system and nio fusion takes
place between the bundles of the two different systems.

The stems: The epidermal cellz ate smaller in size and the
outerwallis shohtly thickened. A continuous evhinderof fibre
strand separates cortex from central cylinder. The cortical
bundles are arranged i 3 or 4 rows and specific number of
rows 15 seen fora particular species. According to Tomlinson
(1969, the tizsue presentbetween cortexand central eylinder
13 menisternatic and this region eventually differentiates mto
thmwalled frbres Petersen (1899 uzed the term mtermediate
zoneto the undifferentiated region between thesze two: Irzep-
arates vascular tissue mnto two regions. Bell (1950) describedat
2z aninner system and an outer system for the cortezand cen-
teal evlinder respectrrely.

Vazcularbundles are collaterzl and thoseof the cortexbe-
mgwider with a well developed fibrous sheath but vaniablein
diameter (Bell. 1980). The outermost row of bundles of the

cortex 1z seen i the epidermis and it resembiles those of the

are- 11 bundles of the bundlesheath The zylem consistzof 2

single larpe element and several smaller ones. The xylem s
separated from the fibres of the bundle sheath and from the
small group by parenchvma

GOVT. ARTS & SCIENCE COLLEGE-RESEARCH JOURNAL



The fibrous thickening 1s complete around central cyhn-
derin Z, cgpitatumvar. slatum, Z. cermunms, Z. nocsanun, Z. niv-
monti, Z. officingle Z, rorenm and Z, wighanues. In Z, montansm
and Z. gzrambet fibre thickening 15 mcomplete and parenchy-
ma patchf zare seenatcertan remons. Elongated bundles are
seenin the cortex of Z. sermmbst, near the fibrous thickening.
In these regions lower portions of elongated bundles extend
tothe central cvhnder Fibrous thickemngs are absentn theze
reprons. In Z, aermune, corbeal bundles age in three rows butin
L. nirgmeonti, they are arranced i two rows. The central cxlin-
der contains numerous bundles scattered irregulardvin a um-
form ground parenchyma (Plate. 27).

Rbizome Accordmg to Tombnzson (1936) chizome 1z mor-
phelogicallvequrralent to the aenal stem and theressa funda-
mental similarity in the anatomy of the twoorgans. The outer
cortical cells of the dhizome are subenised, and 2 pendermaz
seen in older thizomes and several successme lavers are pres-
ent:A distinet cortex and central cylinder are separated bran
endodermis. Cortex containz scattered vascularbundles. The
central cylinder also contains numerous scattered vascular
bundles. ¥xlem and phloem are lezs developed in central
crhinder Starch grams are present in cortex and central cylin-
der, and generally abzentin endodermis Oil cells and erystals
are alzo seenm cortex and central evlinder. (Plate. 28).

Essf: Numerous roots are developed from the lower por-
tion of thenode of thizome. The cortexis wide and outerlav-
ers are radiallrarranced and suberised. Innerlavers are loosely
arranged with mtercellular spaces. Protoxvlem vessels are
presentatthe polez of thexvlem and phloem groupsalternate
with them Metasvlemvessels are 10-32 1 sumberwith wider
lumen and arranged towards centre Pithizlareen 7, neeronum
arid Z. mimysronsi, when compared to otherspecies. Generally the
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Plate 27: Compariconof T.5. of Stem: AL Zingiber capitatuer var, cla-
tursr: B, 2 cermersion; . 2. mmowtzaerr; I Z, peesamum; B Z sevomonis;

FZ sffeingle; G Z. roresons: H. Z. wightionum: 1, £, Zerumshet.
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roots show same anatomucal characters but differin the nom-
ber of metasylem veszels; among the South Indian taxa. The
number of metaxvlemvanes from 8-121n Z, asditatumrvar. sl
turs, V418 in 2. cormmnrw, 12-16 1 2. wontamume, 17-201n Z,
neesanmun, 20225 2. mimmonit, 28-341n Z, sfficngie 15-18m Z,
rorzum, 10-14m Z, sypbtianum and 13-16 1 Z, sorumibst

Mylew The structore and distobution of xvlem elements
were studied by maceration method. Xylem tizzues from
mudeb, pulvimis leaf sheath, stemand rootwere taken forthe
stadies. In Zingiker, vessels are confined to the roots onlyin all
other parts only tracheids were present (Plate. 20).

Veszels are with wide lumen, and scalanform thicken-
ing{Plate. 21). The end walls are oblique, and perforation
plates are seenatend walls and stz not bordered. Perforation
plates are convex and its corresponding part may concav
with few to many bars and perforition plates of twoendzmay
vary. Thev often encroachinto thelumen of the adjacentves-
sels. The perforation plate can be recognised because of the
absence of pomary membrane, and the bars are supported
only at their ends and evenly placed. The first formed zvlem
elements are very long and narrow The later formed xvlem
vessels are larper with wide lumen seen towards centre. Per-
foration plates showed vamation in length, nature of end wall
and width. According to Cheadle and Tocker (1961} zcalan-
torm perforation with many bars are consdered pomitve
and waith few bar: as advanced Cheadle (1933) classified the
monocot farmbes based on the presence of vessels m differ-
ent organs and the famuly Zingiheraceae 13 inchuded in famy-
kes having some species wath vesselsin roots only.

Maceration studies showed that zvlem vessels are con-
tinedonly to theroots Vesselsinthe Protosxvlemelements ate

vervlong and narrow with very oblique imperforate end wall.
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The later formed svlem vessels are larger with wide lumen.
Theendwall of perforation plate: showed vanattonmlength,
nature of end wall and 11 wndth. In metaxvlem, vesselz are
seen with scalariform thickemng, and the end walls with
scalarsform perforation plates:

Accordingto Tomhnson (1956) the occurrenceand distni-
bution of tracheids and vessels are of considerable phyle-
gensc interest. Dahleren and Chiford [1982) stated that Zini-
mberaceze have vesselless leaves and roots have vessels wath
scalanform perforation vessel trpes: According to Wagner
(1977} Zmmberaceae pozzess more advanced vessel typesin
roots than do the other fanmlies of monocotyledons.

Cheadle (1968) pomnted outthatvessel: ongnatedm roots
and then upward mthe plantand that specialsation of vessels
tollowed the same sequence_and in 2 grren organ the ongm
and speciahzation of vessels ocourred mn first m late-formed
metaxylem and then succesarvelvin the earher formed zvlem.
Bazed onveszel characters Cheadle and Tucker (1961 stated
the possble origin of Zingiberales from Commeliniaceag, be-
cauze m Commehnaceae, the vessels are highly specialised
than Fmngiheraceae.

Based on thesze anatomical characters anatomical kev s

prepared foradentification of different species studied.
Key to the species based on anatormcal characters

1. Thickness of lapuna 140-180 jtm

1. Thickneszsof lamina 260-340 pim

2. Adazialand abaxal smdob U-shaped,
hypoderoms single layered T

2. Adamalmmdob Vechaped and abasial

fad P

U-shaped hypodersis two lavered.. .2, rosenmw
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3. Pabsade2 ormorelavered RO
3. Palizsade 1lavered o |
4. Adazial epidermal cells hipher than hroad_ 4:' S2=64-78

lm, fibrous band not completein stem .. Z, sontansen

4. Adazial eprdermal cells longer than 'bmad 32-Tox ¢D 52

pm, fibrous band complete 1n stem ORI |

3. Bundlearcs] I and IV are presentin Pul'rmu 2. capite-

Himr gy slatum

5. Buondlearcs] Il asnd Hlare T.‘rIE“-Eﬂtiﬂ. palvinus. . B
6. Width of theleaf maren e 170 m. adaxsal and aba=zial

midnbwide Vshaped . ______Z zrmuse

6. Width of the leaf margin e 292 m_ adazial side of ondab

concave; and abawalwide Veshaped .. 7 nimvaronsi

. Arec lll bundle of AMidrb present, leaf mareine 82 m

broad. oL oifRcEnGEE

1. Are lll bundle of Midab abzent, leaf margme 224 m

broad. ... Z. wecsaws

8. Adawal and abaxal side of Leaf sheath TT-shaped . 2.

wightanum
8. Adazial sde of Leal sheath V-shaped and aba=ial ssde flat
L gerumbst
Dascuission

Fromthe presentstudyitiz evident that anatonneal charac-

tersalongwithmorphological charactersare helpfulin the tax-
onomic delsmitation and identification of the Jingiberspecies.
Anatormeal studies shows that the pens Zingiberbears certan
commeon characters hke swollen pulninus wath collenchyma-
tous bundle sheath tetracvbic stomata hralne region of laom-
na, and presence of vesselm the zvlem of root, buteach tax-

on 12 pecubar with specific characters. The size of eprdermal
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cell thickness of lanmna and hyalne region in the leaf margn
are specific for each taxon. Thickest leaf, with a thackness of
540 im 1= presentn Z, capitatum var. dlatum and thinnest (140
U in Z, roseem. Palisade laver 1s two of more i 7, cabitatun
var: slstum. 7, wightiansws and Z. serambet. The adaxal side of
mudob of Z. resssemris very pecubiae with Voshaped and abasial
sade of Z. serwmrbetiz Voshaped and sbbed. and abawal sade of
leaf sheathiz boat-shaped In Z. seersumm arc-111 bundle 12 ab-
sent butn all others it1: present. Bundle are LI and IV are
presentin the polvinus of Z. sapstafumevar slatums, Z. cornusm, Z,
mramtanameand Z, simsronts. Arc-1land TV areabzentin 7, rorene,
ArclVis absentin 7, wesranum. Z. gfftcinale, Z, wepbttanemand Z,
gernmbet. In Z nisesonisleaf marpm s 292 umbroad and thatof
Z. zrmuzers iz 170 prn broad. In 7, cermunmy cortical bondlez in
stern are arranged in 3—4 rows but m Z. wimmeons they are
arranged i tworows. Theadamaland abazial side of mudebof
Z. cermuunris wide V—shaped butin £, simsronti concave and
wide U-shaped respectively: Shape and size of starch grane
present in rhizome and root tubers are charectenstic to each
tazon. Ramamoorthy (1976) combined Z, nemmoniiwath Z. cer
agm wath an assumption that leaf pubescence in 7. nimmonis
and abzence of itm Z. srusumr ate not encupgh to treat themas
distinct species. However, detailed studies on these plants
kave revealed that thevare distinct.

Asthe Zongiberspecies produces flower: fora short peniod,
the:anatomycan beused fortheidentification of the taxa_ Itis
concluded from the present study that anatomy of the pets-
ole, number of bundle arcs, shape of mudob, nature of the
hyvaline portion, ete are moze reliable tazonomic characters.
Herbarmm materials can also beused for anatomical studies.
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Time Series Modelling of the
Silver Price Data

= Anusha A, Bindu Punathumparambath

Abstract

i::ﬂe zerses analysiz hashecome one of the mostimpor-

tant and widely used branches of mathematical statis-
tics. Application of this branch of statistics includes neurc-
physology, astrophvaics, economac forecasting stockmarket
analvsis, study of biclogical data and mbrations enmneenng.
In the prezent study we propose the Marshall- Ollein asym-
metric Laplace distnbution for sslrerprice data and developa
suitable time zenies model for the silver poice data. Finally, we
llustrate the applications of the Marshall-Olkin asrmmetnic
Laplace distobution for the silver price data. The analvsiz 1=
carned cutusing B Package and 3PS5

1_Introdiction

Most of the real hife datasets are time dependent and ate
auto-correlated. Such dataszets are called time semes data. A
time senes 12 4 realization of aztochastic process Itizaze-
quence of observations taken sequentally in time. For analy-
212 of time series, we regard 1t 2z a reabzation of a stochastic
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process. Itizavervepecial case of stochastic processbasedon
the azsumption that the process s m a parbhicular state of sta-
tistical equibibrium.

A discrete-time series 15 one m whach the set Ty of timesat
which observations are made 15 a dizcrete set. If the data 1z
confinuous then it 1z continuous ime senes. Conbinuous time
senes are obtamed when observations are recorded conting-
ouslr oversome time mterval Dalvreturnzonastock thean-
nual crop vield of sugar-beets and their price per ton, Daily
mammumand mirmum temperaturesand annual ranfallare
examples of time senesdata

The major problems in time senes analvsis are those relat-
g to modelidentification, parameter estimation, diagnostic
checking, forecasting etc. The hustory of time seces model-
Ingbeginswith Ganssan processes. A detmled desenptionof
hnear Autoregresarre Integrated Moming Average (ARTMA)
meodels alongwith pood manvillustrations are srren mBoxet
al (2004

Many real life time sefies are non-Gaussian and have
structure that change over time. Several authors mtroduced
non Ganszian process with specified marmnals. Tavares
(1980) introduced the exact distnbution of extremez of 2
non-Gavssian process, Gaver and Lew:s (1980) developed
first order autoregressrve gamma sequences and point
proceszes. Javakumar and Kuttikrichnan (2006) developed an
autoregressve model for Asymmetne Laplace distribution

Marshall-Olkin (1997) ha= introduced a new method of
adding a parameter to a family of distobutions with apphea-
tions to the exponental and Weitbull famibes: Javakumar and
Kuttvkerzhnan (2006) expanded the family of asymmetne
Laplace distrnbutons brintroducing new parameterusmg the
method of Aacshall and Olkin (1997, Bandu and Kannan
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2013} proposed Marshall Olkin asymmetoe Laplace
AOAT) as the error distribution for nrcroareay gene expres-
sion data. In this paper we use Marchall-Olkin asymmetric
Laplace (AMOAL) to model the silver price data and develop
suitable tme seres models for the silver poice data.

The paperizorgamizedas follows Section 2 deserbhes daf-
ferent tvpe: of time sedes models. A review of Marshall-
Olkin asymmetnc Laplace distnbution and 1ts properties
were described in section 3. Sechon 4, 1s devoted to the analy-
s130f sdverpoce datausing R packaoe and SPS5. Finally, var-
ious conchisions obtamed from the time senes data were g

enin secton 3.
2 Time Senes Analyes

The term "umvanate time senes” refers to 3 time series
that consists of sincle observations recorded sequentially
overequaltime nerements A Time senezsmodels uzuallvrep-
resents a stochastic process and can have many forms. Anmm-
portant class of stochastic models for descobing time senes,
which has recerved 2 great deal of attention, 1= the so called
stationary models which assume that the process remains in
equibbriumabouta constantmean level The threemmportant
models mamnly uzed are autoregresswe models{AR), the mte-
grated models(T}and the moving average model/MA . These
three models combined to get autoregreszmre moving aver-

age{ARMA) and autoregressive mtegrated moving aver-

2ge{ARTMA models.

2.1 Autoregressrve Model

Auntogegressre modelss 2 type of randem process which
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15 often nsed to model and predict vanous types of natural
phenomena. The autoregresarve model 1z one of a group of
binear prediction formulae that attempt to predict an output
of 2 srstembaszed onthe premious observations. Thenotatton
AR (p) mdicates an autoregressre model of orderp. The AR
{p) modelss defined

X=X 1 T0pXy 2+ T pXp P ¥ & 0p0.

Where 01, 07,..., O0p are parameters of the model and
{Zn} an innovahion process of mdependently and identically
distrmbuted random vanables to ensure that {Xn }1sa station-
ary Markovr process with a specified marpinal distribution
tunction Fix). In the hterature most processes are assumed to
have Gaussian diztnbution. Thes 12 widely preferred, smce
most parameter estmation techniques can lead to analytical-
Iy tractable solutions under thas assumption.

Many real life time sefies are non-Gauvszsian and have
structure that change over time. Several authors mtroduced
non Gauszian process with specified marmnals. Tavares
(1980) introduced the exact distnbution of extremez of 2
non-Gaussan process, Gaver and Lews (1980) developed
first order autorepressmve gamma sequences and point
procezzes. Gaver and Lewis{1980) conzidered the usual lin-
ear, additive autoregressire equation,

X =0, e, 0ol 1:n=0,11. 2
2.2 Aowing average model

The process {Xt, t€ 7} i1z 9a1d to be a movmng average
model of orderqaf
Xp=2Zy+01Zp 1 +02Zp 3+ H0q2Z¢.q
where, By, B2 Hq are constant: Movimg-average

PfD CEZZEI,
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The theoretical autocorrelation function { pT} of apuze
moTing-average process of orderq haspT = 0 forall T>q.
The correzponding partial avtocorrelation functon {1} 1=
Liable to decay towards zero gradually. To judge whether the
correzpondme sample autocorrelation function {YT'} shows
evidence of 3 truncation, we need some scale by which to

judge the sioni?rance of the values of s elements.

2.3 Autoregressrve Moving average model

Moving averages MA(q) and autoregressive AR(p)-
processes arezpenialcases of socalled autoregressre moving
averages (ARMA) Let { 4. t22} beawhitenoize p.g=0inte-
gersandaf), ..; an, by}, boeR. A realvalned stochasticprocess
[YteZ} is said to be an autoregressme movTing averape

processof orderp.q, denoted by ARM A (p.q). if itsatishies the

equahon
Yt=a1¥p 1 +ag¥pp+-Fag¥y o+ 8 +bigr1+bg

An ARMA(p,U)-procezswithp > 11z obmouslyan AR(p)-
process, whereas an ARMA(D q)-processwathg > l s amor
mnpaverage MA (gl The polrnonuals

Alzj=1alZ-apilp
and
Bl=1+blit -+ thq

are the charactenstic polynomals of the autoregreszwe
part and of the moving average part of an ARMA (p, g)-
process { Yt} which we can representin the form

Yi-a1¥et apVop =g —bierl+ = boeig

In the case of a mixed ARMA(p.q) process, nerther the
theoretical autccorrelaton function not the theorencal par-

tial autocorrelation funchon have anvabrupt cutoffs.
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The particular values for the order (p, q) are to be deter-
mined i identification procedures: of the process, with dif-
ferent aspect: to be considered, for the data of interest A
gamma pomt process with an ARNMA correlation structure s
proposedin Linhartand Zucchini (1972). Lawranece and Kot-
tegoda (1977) sugpested one potental application of non-
normal ARMA modelsm stochastic hvdrology, since the riv-
er tlow senes are naturally posstire and non-normal formost
data. ARNA medels wnth Laplace distobuted nosse 15 penes-
ated m Dramesleth and El-Shaarawn (1989

2 4 Autoregressive Integrated Moving average
model

ARTMA 15 an acronym for Auto Regressive Integrated
Moming-Average. The order of an ARTAA model 1z usually
denoted by the notation ARTM A (p.d q)-

The ARIMA(p, d, q) model can be expressed as

X = 00T Xe 1702 X 27+ @pXepter-Oler-1-02er-2
qu £q

Where_pis theorderof the autoregressire part

d 1z the order of the differencing

qisthe order of the moming-average process

If no differencing iz done (d = ), the models are usually
referred toas ARMA(p.gl models

The ARIMA procedure analyzes and forecasts equally
spaced univaniate time sepies data, transfer funchon data. and
mtervention data usmng the Autoregressive Integrated Mow-
ing-Average (ARIMA) or antoregressive moving-average
(ARMA) model An ARINA medel predicts avaluemn a re-
sponse time senesasainear combmation of 1tz own pastval-

ues, past errors (alzo called shocks or innovations), and cur-
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rent and pastvalues of othertime seres.

The ARTMA approach was Prst populanized by Boxz and
Jenkinz, and ARTMA models are often referred to 2: Box-
Jenkins models. The general transfer function model em-
ploved by the ARIMA procedure was dizcuzzed by Boz and
Tiao (1975). When an ARTAA model inchides other fime ze-
ries as mput variables, the model 1z sometimes referred to as

an ARTMAN model

2 3 Autocorrelation Functions

Auntocorrelation 1z the mternal correlation of the obheer-
vations in a ime series, usually expressed as a funchon of the
timelaghetween oheervations. A plotof the sample values of
the autocorrelation apamst the lag:: known as the autocorze-
lation function and 15 2 basic toclin the analysis of tme senes
particulasly for indicatine possibly smtable models forthe se-
ries. This technique of modelidenti?cation 1z proposed br
Boxand Jenkns (1972). Their basic tools were the sample au-
tocorrelation function and the parnial autocorrelation fune-
tron.

Grenasample vl v2._ v 1 of T observations, we de?ne
the sample autocorrelation function to be the sequence of
values

T"=CT/Co,T=0,1...

Wheren

T-1

E

| _ .
<y zl!b'r = ¥ier —¥).

1z the empuncal autocovanance atlag T and 15 the sample
vanance. One should note that az thevalue of the lagmereas-
ez, the number of observations compnsed in the empirscal

GOVT. ARTS & SCIENCE COLLEGE-RESEARCH JOURNAL



astocovanance dimunishes untid the nal element,
ey =T (% = F)r—1— )

1zreached which composes only the Frstand last mean-ad-
justed observations. In plotting the sequence {£T}, we shall
omtthevalue of dlwhichis inranably unity Moreover, -
terpreting the plot, one should be warry of grminp too much
credence to the empanical autocorrelations atlagvalues whach
are sigt?eantlv huch in relation to the size of the sample. The
ACF ez between -1 and +1.

ACF = corr{3; . X411,

1.e relationship between each other Here Xta: the current
observationand Xt+k1: observaton afterk period.

2.5.1 Partial autocorrelation function (PACF)

The sample partial autocorrelation pT atlag T iz amply
the correlation between the two setz of residual: ohtained
from regressing the elements v and v+-T on the zet of mnter-
vening values v,,..._vr . The partial autocorrelation meas-
ures the dependence between vtand vi-T after the effect of
the intervening values has been removed. The sample partial
astocorrelation pT 15 virtually the same quantty 25 the esti-
mated coefficient of lag T obtained by ?thngan autorepres-
zmve model of order T to the data. Indeed, the difference be-
tween the two quantities vanishes as the sample size increas-
23, The Durbin-Levmzonalponthm provides an efficentway
of computing the sequence {p.l.} of partial autocorrelstions
from the sequence of -[CT} of auto-covanances. It can be
seen, mmiewof thizalgonthm thatthemformationm {c j1s
equmalent to theinformation contamedjomtlymn {-{J:} and el

TIME SERIES MODELLING OF THE SILVER PRICE DATA

U PURATHLUMPARARABATH

™
il

ANUSHA A, BIN

|
-



2 JUly 2016

SaLE

NOLY = |

=
B3

Therefore the sample autecorrelation functon iz} and the
sample partial autocorrelation funchon {p, } are equivalentin
terms of theirmformaton content.

A partislautocorrelation function (PACE ) whichis conds-
tional correlation of X, with X PACF 1z defined for posr-
tive lag only, theirvalue also hes between-1and +1.

The Partial Autocorrelation Function (PACE )15 sirmlarto
the ACE [t measures correlation between obzervations that
are k time periods apart, after controlling for correlations at
intermediate lags Both the sample ACF and PACF are ap-
prommately normally distnbuted sbout thesr population val-
ues, and have standard devzation 4

w7
Where, T 15 the length of the senes.

3. Marshall-olisin ﬂq_vmﬂmnir: LﬂPIECE Distribu-
tion

Alarshall-Ollan (1997 has introduced 2 new method of
adding a parameter to a fanuly of distnbutions with appheca-
tions to the exponential and Wesbull fanltes. Jayakumar and
Kuttvkrshnan (2006) expanded the famuly of asymmetnic
Laplacedistnbutions brmtroducing new parameterusmethe
method of AMarzhall and Olkin (1997 If '[T-‘{t;n 15 the Charac-
terestic function (of} corresponds to the random vanable X
thenthe generahized famuly of distnbutionwillhave a Charac-
tenstic function Wit),

e a Bt
f.l"[t) _1_{.1_“}{{‘_) * x>0 {3- X

ok
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Fora=1,yr=dnt).

It particular, when X has the asymmetoe Laplace distn-
butonwith parameters (0LE), dencted by X ~ AL (0K ) wath
probability density function

=,
ev, forx=10

flx)=>—"=1",
a [1+x¥) a=®, for x=0

(3:2)
where X R u R and 0> 0. The cfof asvmmetncLaplace
distobution 13 pven by

®(t) = ,0>0,—0 < pu<ax

14 28 — it R
.;'._j_al.

1
wherep = H = 1 2V From (1) 2ad (3) the cfof the Mar-
shall-Ollin asymmetnie Laplace (MOAL) i grven by

1

yle) = 3 +£ (622 — iut)

g>=D—m<p<m
34
The Marshall-Ollsin asymmetne Laplace (MOATL) diztn-

bution mtroduced by Jarakumar and Kuttvkrshnan (2006)
can be gven as follows:

(147} S
ew, for x<0 (3.5)

f{x}=g = {E%', forx=0

Now we define the Marchall Ollin asymmetne Laplace
(MOAL) distobution wath parametesz (0, 00 0. k)
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Defmition 2.1 A random vanable X iz sard to have s Mar-
ghall-Olkn asymmetric Laplace (MOAL) diztobution with
parzmeters (0,0 0.k, denoted by X ~ MOAT (8, 0. 0. k)f it=
probabibity density function is grven by

—EdE
) ="_= {'TH{ for x=8
o (145}

=
-] ;-"_ﬂ' l.\‘ll'_'l'l" x< @, (35
where BeR, o= 0, K= 0, 0> 0and

Zova
p-I-JEI-:-I;!
The cdf of MOAL (B, 0, 0, E) 1z mvenbr

=KV
o7 0 x>,

- e
w=]
{}:',!eu"' o Jor x<#.
(3.7)
The qth quantile of MOAL distrrbution 13
0+210g[ ™, for qe(o, 5]

" g g [(1-g)(1 +:2)], for q€ (::-J'l)'
[3a)

The edf and qf canbeuseful for goodness-of-fitand sim-
ulation purposes

For g =% it , the gth quantile 1= given by =&g =8.
Hence, for gmwen K an estimate of the location parameterss

saven by
= {%]
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Denzty plots of Marshall- Ollan asymmetric Laplace dis-
trbution forforB=0,0=13,0=2and K =03, 1land 1 31z
grvenin fipure 3.1

e

= —_— =1
= = FkullF

=15

g —

Ln (R

o

; -

- O e i

— i M — T s - ———

Frgure 3.1: MarchallOlkin arymnes fri I aplace desssty function forvan-
gur sadvier of Kand forfroeed (0=0, &= 1.3, 0=2),

3.1 Likelihood and estimation

I thig section, we estimate remaming three unknown pa-
rameters 81 = (@, 0, K) vsing the mazimum hkelhood estima-
tiofn. Let X= (X1, X2 X; ) bemndependent and :dentreally
distributed samples from MOAL distnbution. The log-hkeh-
hood funchon takes the form

log {Gu:X‘FEhga +nlogx —nlog{l + ¥*) + nlogo — ya 5(a.x).
WHELS, o) = B S = Bk (i~ B L (e,
(=5

H‘}+,..x;— el )i =g, and = [ otherwise, and (z;- g }—:E- -x)
Ex<g- and = { otherwize.
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Existence, umigueness and asymptotic normality of mas-
imum hkelihood estimators (MLEs) can be derrved on the
same lines as descobed m detail for an asymmetnie Laplace
distobutionn Kotz etal, (2001).

TheMLEs of (0, 0) forgven =8, g and K are obtamed
by solving the score equations forand .

This leads to the following equations which are solved itera-
el

In our dlustrations, the mammization of the hkelihood 1=
implemented usmnp the optim function of the R stanstical
software applying the BFGS aloonthm (See B Development
Core Team 2000 Estimates of thestandard errorswere ob-
tained by mverting the numeéncally differentiated mnforma-

tion matrix at the mawrmum likehhood poimnt.
4. Analysis of Silver Price Data

Developing a forecasting model should always begm with
graphical display and analveis of avaidahle data. In sraphiecal
dizplay many of the general featuré: can be identify. The
weekly price of silver per gram for the period from 04-Jan-
2013 to 28-New-2014 12 collected from the Apncultural Sta-
tistics reports of Department of Economics and Stabisties,
Govt of Kerals We analyzed the data sets namne R and SPS5
package First we fitted the normal and asvmmetoc Laplace
distobution to the log ratio of the transformed data using R
package:

Then the silverprice in Kerals for the peniod from 04-Jan-
2013 to 28-Nov-20141s fitted with ABIAAD, 1.1 model.
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SILVER PRICE

SILVER PRICE IN KERALA
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Fisuire 4,1:Plbtof Silver price in Kerzlz

41 Fitting ot Silver pﬁce dataset

The basic assumphonof fimancial modelling hasbeen the
normality assumption for log log (Xy+1 /Xe). However, to
make the modelling more appropnate_ the focus of the basic
assumption should have been shafted to the non-normahty
torlog (e /).

Here we fitted the normal and asvmmetne Laplace distn-
butiont. The histogram of the transformed slverpricedatan
log (/XY ) 1= plotted along with pdfs of normal and
asvmmetnc Laplace and Marshall- Ol asymmetnc Laplace
distobutions were grven in figure 3.2, The mazimum hkehi-
hood eztimators of the parameters of Normaland asvmmet-
o Laplace istribution for the data 1z green belowin Table 3:3.
The Q-Q plot s grven in figure 3.3 and theur KS testis given
below m Table 3.3,
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Table 4.2 Gold price data analyses:

mepcimn likelibood estimates for normal and 1 aplace.

., | Marhall-Olkin |
Asymmetnc :
Parameter] MNormal = asvmmetric
Laplace :
Laplace

¥ 473
[ é I:l Dj 001 (3.00q) | D.001(0.003

3.3
o Jo‘j:u:a. 1.814(0.182)| 2.6510.231)
E | 1.139(0081) 1.1310.105
o [ e | 350010891
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| Bhastribution K-S distance (D)) | p-value
Normal 02442 0.0001
| Azymmetnc Laplace (0949 0:0253

| Marhall-Olkin asymmetnc

Laplace 00341 0.0552
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47 :‘_ﬁ.ﬂgljrsis of silver Pl:ic e data L'siug SPSS

VWe analvzed the silver price i Kerala for the pessod from
04-Tan-2013 to 28-Nov-2014 1= fitted wath simple model and
the silver price m Kerala for the penod from (4-Jan-2013 to
28-Nov-2014 1z fitted with ARTAMA(0,1,1) model.

Table 4.4: Antocorrelation

-

2016

® LY

Bd

YOL T e 550

[5=]
B2

Tag Autocorrela- {5td. Ex- Box-Ljung Statistic
tion tora | Yalue | df | Sig
1 | 923 099 | 87837 1 | 000
2 | 843 098 | 161890 | 2 | .000
3| 733 098 | 221778 | 3 | .000
4 | 660 097 | 268130 | 4 | .000
5 | 573 097 | 303424 | 5 | .000
6 | 486 096 | 329102 | 6 | 000
7 | 309 095 | 347448 | 7 | 000
8 | 337 095 | 360075 | 8 | .000
"9 | o264 094 | 367913 | 9 | 000 |
10 | 193 094 | 372148 | 10| 000
11 | 119 093 | 373773 | 11| o000
12 | 041 093 | 373965 | 12| 000
13 | -019 092 | 374007 | 13| 000
14 | -066 092 | 574520 | 14| .000
15 | -102 091 | 375765 | 15| .000
16 | -096 091 | 376885 | 18| .000
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Table 4.4: Antocorrelation

- :"autc:-fznzre— St Box-Ljusz Statistic
= latton

Vabe | &f | Sis
1 |.923 099 87857 |1 |.000
2 | 843 098 161890 |2 |.000
3 |.755 098 221778 |3 |.000
s | 660 097 268130 |4 |.000
[5 [.573 097 303424 |5 |.000
6 | .a486 096 329102 |6 |.000
7 [.409 095 347448 |7 |.000
g |.337 095 360075 |8 |.000
o | 264 004 367913 |9 | .000
10 |.193 094 372148 |10 |.000
11| 119 003 373773 |11 |.000
1z o4 095 373965 |12 |.000
13 |-019 002 374007 |13 |.000
[14 |-066 092 374520 |14 |.000
15 |-102 091 375765 |15 |.000
6 |-0% 091 376883 |16 |.000

Figzire 4.4 Autocorrelation biot for sifver irive data
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Table 4.5: Partial Autocorrelation

Lag 1Bzl Std; Error
Autocorrelation
1 973 106
2 - 063 100
3 - 102 100
4 - 086 106
3 | - 004 | 100
] -.051 10
7 03 106
-8 - 019 | -.l'l}l:ll
9 an 100
10 -033 106
i1 - 079 100
12 -.093 10
13 B2 106
14 033 100
15 003 100
Is 2735 106

Table:4.6 ARIMA(p.d.q) model parameters
The oraph of fitted modelss prven belowin fignre 4.5,
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Table:4.6 ARTMA(p,d,q) model parameters
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Figurer4. 5 Fitted Gragpk of ARINA[G,7.7) Msdsl

ARTMA(D.1.1) 1= best fit to the data and the R-square val-
ue 1z 0.934. The fitted model :s the ARTAMA (0,1, 1) modelss
awenby,

3= Nt 1 T erT Per1, et 15 2 pure random process with
mean 0 and variance G2

Here f=-0224 X=, 1+ e:-0204 4
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Forecasting of silver price mn this volatile market1s a diffs-
cult task. Time senes ARIAA model, 13 most authentic and
provide more accurate forecastng of alver poce, which may
beveryuseful forinvestorand industry to understand present
and future value of this commodity. The forecast of Sulver
pricein Kerala are prven i the following table,

Table:4.6: Silver price forecast

Alodel 04-01-2015( 28-06-2015| 10-11-2020
) ; Foracasty 38035 3805 38.05
sthrerprice-
model
iF 4087 425 43 59

ARL UCL 0.3 4231 3.60
AAMDL 1Y o = .

TTOILEL 3573 3339 3241

5. Conclusion

Time senes analysis has become one of the mostimpor-
tant and widelr uzed branches of statiztics. Applcation of
thiz branch of statistics mcludes econommuc forecasting, stock
marketanalyas study of biologcal data, astrophyscsand en-
sneermg. In present studvywe analvzed weeklrprice pergram
of silver from 4th January 2013 to 28th November 201 4 using
5P35 and R package: We found that Marshall-Oln asym-
metric Laplace distributionis good fitto the datz comparedto
asymmetnc Laplace and normal distnbution. We vsed Boz-
Jenkins methodology to find the best model ARTMA(D1.1)

GOVT. ARTS & SCIENCE COLLEGE-RESEARCH JOURNAL



modelishest fitto the sslverpoce data since R2 value 1 0.934.
Hence 93.4% of the vanabihty i slver price data waz de-

zerbed by ARTMA(D 1.1} model The ftted modelis =3,

1 T ep-0.224 e, ; which can be used to estimate the price of

sifverin the foture.
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Tuning the Basic Hydrolysis of
Malachite Green in
CTAB/KBr/alcohol micelles

= Jaslia K, Lisa Sreejith

he bazic hydrolysiz of malachite green (MG m

T CTAB/KB1/alcohol {CgOH-C1,0H) nuxed mucelles
has been studied. Kaneties of the reaction was studied usmng
spectrophotometnc method. The rate of reaction showed no-
ticeable dependence on the concentration and chanlensth of
added aleohols m the reaction medmum  The preudo first ozder
rate constant (K7 has been found to merease wath concentmtion
of alechol The enhancement of reaction rate with concentra-
tion of alcohol was nterpreted on the bass of alechol trippesed
structural transibon, which was well supported by mizcesity, che-
ology, DLS and Cevo TEAM analvers. Kanetic results showed that
CTAB/KBs/nonanol micellar medrsm catalyses the reaction
better than other medum and 12 attebuted to the change in solu-
balization aite of added alechol with cham length. The nonancl
{CgOH, producesa favour condition formecelle growthasits lo-
cated i the palsade laver of sucelles. However, on mnereasing
the hvdrophobscity of aleohol, the alcohol wll locate deeperto
the core and 15 les: effective to induce mucellar elongation.
Henee, CTAB /nonancl medmm having Iarper nmcelles can sol-
ubikse larpe amount of MG, and consequentivleads tolngh rate.
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Keymords— Surfactants: L ong Chain Alobole; Micellar Catalysi
Introduction

The structural charactensstics allow mecelles to zolubilize
both polar and non polar molecules and hence act as a nmgue
media to catalyze fiumercus organic reactions [1]. Micelle cat-
alvzed reactions are highly sensitve to vamous factors such as the
nature and concentration of surfactant. presetice of co-surfac-
tant, electrolrte etc [2-4]. Tuning the reaction rate can thus be
achieved by the wase chosce of surfactant and reaction condi-
ticns. Rezearchm smeellar eatalysishas noticeably inereased dur-
g the past few decades, as it promdes a simple way to talor or-
ganic reachions i aqueous media and elimmnate the use of enm-
ronmental hazardous crpame solvents. Malachite green (MG 12
a tophenvlmethane dye The name of the dye just comes from
the spmlanity of its color Ttis used to dye matenials ke slk
leather, cotton and paper Due tothevastappheations of MG ats
mteractons mth other compounds, such as surfactants, are of
greatimportanece [3].

The kinetic studies of slkaline fadinoof malachite preen have
been extenzrvely developed [6,7]. The reaction of malachite
green with bvdromde sons m surfactant media follows a peendo
first order kinetics m excess of HO™ . Premous studies mdicate
thatthe rate of alkahne hvdsolvsss of [G™ mereased in cationic
surfactants [/, 8] and inhihted bramonic onez [7]. In the present
paper we try to explore catalytic action of alechel tunied surfac-
tant orpamzed assemblies onbasichvdrolrsis of MG The effect
of concentration and cham lenigth of alechol on the reaction k-
netics of MG hvdrolvsis were also mmestigated.
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Materials and methods

Alaterials and smnple prep araticn

CTAB (Merck, 99%: assay), was purchased and used as re-
cerved Alltheadditrresused KBr (Himedia, 99%0 azsav) and n-al-
cohol, n-decanol n-undecanol n-dodecanol (Merck 99%%azzar)
were of high puaty chenmeal: and were used wathout further pu-
pfication. The dve malachite green was A R grade and sodmm
hrdromide wias procured from Merck Thewaterused to prepare
the solutions was Millipore Water of conductmty 182 M2 em.
The stock zohationwas prepared by dizzolring awesghed amount
of sobd CTAB dind the respectrre amount of KBrin malachite
green solation (2 107> ALl The alechols of varing concentra-
tonwere added to this solutionusme glass rmerosronge (Hamml-
ton) and were heated to 30°C under conbnuous shrrnpuntil the

solutionbecomes homopenecus.

Kinetic measurements

Theprogress of the reaction was measured spectrophotomet-
ncally (Srstromes, 2202 TTV—rsible spectrophotometer) by ob-
serving the change i absorbance a3 a funchonof tme at630am.
Thechserved pseudo-first-ordersate constants, & were obtained
from slopes of In{A, -Ag) versus tmeusmg the equation {1

InfA; - Ae) =Kt +In{An- Ax) (1)

where A Agand Agaretheabsorbances of MGattimet, ini-
tial and equiliboum respectrely.

Viscosity Measurements

The zbzolute mscostty of samples under conditions of de-
fined shear rate and shear stress were determuned by a program-
mable Brookfield DV-I + cone and plate viscometer (Brook-
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tield Enpmeenne Laboratones, Inc - USA) thermostated m the
temperature range 23°C. Poor to the measurement samples are
mounted at least 30 minutes to sttam thermal equilibrum.

DLS measurements

Mezsurements were performed wath a Malvern 4500 Auto-
sizer emplovng a 7132 disrtal correlatorat a scattenne angle of
130°C. Avertically polarized light of wavelength 514.5 nm from
an argon lazer was used as the madent beam All solutions were
filtered wath a {1 2 mm membrane flter before the measurements
to avosd interference fromdust. The measured intensity correla-
tion functions were analyzed by the method of cummlants33
where ummodal distobution of relaxation time 15 consdered.
The z1ze distnbution 1= obtained uamg the CONTIN alponthm

whersver needed.
Results and Dhiscussions

a_Effectof concentration of alcchol

The expenmental preudo-first-order rate constants (k) for
basic hydrolvsis of MG mmucellarredia, 0. IMCTAB /0. 1MK-
Br/=M slecholare represented in Frouresz 1. From the results,
one can see that the mncorporation of aleoholm CTAB /EBron-
celles causes a mipnificant enhancement of reaction rate. The
vaniationof reactron ratewith Cgreflects the strong dependence
of the mte constant on the smcellar morphologT

In order to rationahze the effect of Cyon the expenmental
kmnetic data, we have performed the wscosity measurements:
The vanation of wiscositywath Cg (fig 2) thus indicates alechol
induced structuml transhons.
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To better understand the nich vanatonm niscosity, we have
performed rheologaral measurements: The steady shearmzcon-
ties obtamed for the samples (>0.01 M Gy showed non-New~
toman behamiour (Fig 3) e, the viscosty decreases drastically
with an merease in shesr rate (shear thinmne behavour). Upon
increasing the concentration of alechol the viscosity mereases
promptly: an mdication of the formation of nod rods of meds-
um length, which slowly converts m to flexmble wormlike mu-
celles. Here the samples are clear and wzcoelastic Howerver, at
higher Cpy (0.03 M shear thinning becomes less promument (de-
Tiation from non-newtoman behaviour). The non-miscous and

bluish nature of the sample solution reflects the prezence of

prlamellarvesicles.
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Fip 3: The Steady shear rheolopioal response of A 1MCLAB/ 0. 1M
EBrasafinctionsf alobel concentration,
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To further elucidate alcohol induced smcellar growth, DLS
analvaswazdone DLS data for MG m 0. 1CTAB / 0. 1MKBr ore-
celle mediaasa funchonof CyisgrenmFPig 42 b c,anddand
1z very much complementary to the vizcoaty results Itz ob-
served that the average hvdrodwnasmc radu of CTAB mucellem-
creaze wath C (scheme 1), conhrmmng slechol mduced nucelle
growth Thus, larger, more hydrophobic nucelles can solubilise
relatmrely large amount of MG, leading to an mereasem dre-om-
celle interaction.

Crvo tem image of CTAB/U0ZM nomanol and
CTAB/0.03M nonanol samples were shownin fig 3a &b At
(:02MA[ of aleohol, the sample shows the presence of wormbhike
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Fip.d, The gigmoterof CLAB/ KBr/ alcokelmeellar roiutions ara
Sfunction of C0 a2 23°C, a) womanal k) decanols) amdecanol and d)
dodscannl =0.003-0.03M clebol
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Viscosity and rheological
data reflects micellar
growth

Ssbeme 1: Possible stractural growth of CLAR meizeller with
concentration of almbol Targer more bydrasbobic mrcelles can
Jolubilive large ameosent of MG,

mcelles. However, uponmereasingthe alechol concentration to
00311 the structure 1z changed to vesicles. Presence of unil-
amellar and multlamellar vesicles 12 cleardy misble 1 fip 5b Thus
mcrease in concentrabon of alcohol cause 3 noheeable growth
of mucelles.

.-

FPig 7 Crie-TEM imaper of the a) CLAB/KBr/ 0.02M nenanol k)
CLAB/ EBrf 3.030 nomanal
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Effectof chamn length of alcohol

Thechamnlength of alecholis found toplara crucialrolem MG
hvdrolysis. Anoticeable decreasem the reaction rate wasobserved
on varvmng the cham Jensth of aleohol fECrﬂ'!'.Cg to Cll {fizl) As
can be cleady seenin fig 1, the CTAB/nonancl system catalyses
the reaction more effectrvely than CTAB /dodecancl spstem

The vanation of reaction rate with cham lenpth of alechol
may be due to change m morpholosy and change in dye-surfac-
tant mterachonwithchamlensth of alechol The DI S datashow
that the hvdrodynarme diameter of the CTAB /KBr/nonanol
rmeelles 1z greater than CTAB /KBr/dodecanc] nucellar svstem
(fig 4). The ezpanzon of the hydrophobic core volume of
CTAB in presence of nonanol enables 1t to solubihse relatrely
large amount of M5 than dodecanol system Further, the hy-
drophobic mnteraction between dye-nucelle will be greatern
nonanol sample smce the prefershle location of nonanclwllbe
i pahisade laver, where MG 15 usually located. However. the
more hydrophobic dedecanol tend to sclubilize deeper to the
rcelles, and interact weakly with MG (scheme 2). Thus MG
concentrabon m CTAB/dodecancl svstem could have de-
creased and aceordingly rate constant decreased.

40/. ® ®
% of >

Nonanol Dodecanol

Scheme 2: Protorsd rolubilciation stz of monansl and dodecansl
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Conclasion

In surnmary, we have shown that the addition of slcchel to
CTABEnucelles increaszeits catalvticeffiency for MG hvdrolysis
-Withmereasesin ;s the reaction rateincreases, whachisasenibed
tothe change m ucellar structure (micelle growthjwith s, Vis-
cozity, theology, DL5 and Cryo- temstdies supports alecholin-
duced morphological transihons. Besides ¢ the chaw length of
alechol was found to plav a2 crucial role in the resction lanetics,
On increasing the chain length of aleohel, the rate of MG hy-
drolvsiz 13 found to decreaze, probably due to the chance i the
mucellar morphology and dve-smcelle mteraction wath chain
lenpth of slechal
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Genoprotective activity of
Barleria prionifis L.

(Famuly: Acanthaceae)

= Dr.RenjanaP.K

Abstract

he present study simed to evaluate the genctoxmoty of
'rhe organophosphorus mnsecticide methyl parathion
(MP) and the genoprotective effect of Barbng sronitic L nsing
Al sepaazsay. Therootzof L4 rebawere pre-treated with dif-
terent concentrations of the aqueousleaf extract of B. friondtir
(0.01%, 005 % and 0.1 %5}, for I2h. and then exposed tosub-
lethal concentration (0.01%) of MP forah Diztilled waterand
Methyl Parathion (MP) were used as the negative and posstive
controls respectrvely: The shides were scored for autotic mdex
(MI) and percentage of chromosome aberrations (CA). The
exposure to MP elicited statsstically sigmificant (P = 0.03) in-
creasem frequency of CAandcaused s ipmificantmhnbitionof
MImthe rootmenstematiccells of A, z285 Pre-treatmentwith
the extracts at different concentrations produced sipnaficant
decrease mn the frequency of MP mduced aberrations and m-
creaze m Ml in a dose and time dependent manner (P<(.03).
Ths: study, therefore, confirmed the genoprotectre effect of
the extractof B, prignitizleaves.

GENGPROTECTIVE ACTIVITY GF BARLERD FRIONITISL.

DR, REMJANA 2K

&



LEZ ® |Uly 2016

I

NOLY = |

100

Eeynords: .Alkum cepa, Barleria prionits, Chromosomal aber-

rations, Genoprotectve, Mitotic mdex.

Introduction

Medicinal plants constitute 2 very important natural re-
source of Indma, making it one of the nchestplant based eth-
no-medical traditsons m the world (Rajasekharan and Gane-
san, 2004). Throughout the centunes, herbahsts have used
specific herbs or combinations of herbs to treat various dis-
eases and to promote general health Natural products, their
dervatrves and aalogs represent over 3095 of alldrugsn clin-

scaluse (Balanddn ez, 1993). Although svathetic drugs and

antihioticsbroughtaboutarevolution in controlling different

dizeaszes, the populantrand acceptabilitv of herbal medicines
are manly due to the toxcity and undesirable side effects of
the synthetic zllopathic medicines. The plant-based formula-
tions have been found to be effectrre against nuld or chronic
atlments and have proved biologcally more compatble with
human syrstem.

The advent of the indusinal revolution has caused the re-
lease of severalnew chemical entities, posing senousthreatto
the ecosvetem and public health. Majonty of them affect the
functionming of specific bio-molecules and thereby damage
health at vanious levels. Some of these chenucals, e.p. pesti-
cides, mavbe genotozic to the sentinel species and tonon-tar-
get species, causing deletenious effects i1 somatic or germ
cellz. Since DN A 15 the carner of inhented mformation anv
change in 1ts structure may potentiate senious bicloscal
changes.

Organophosphates are a proup of pesticides that have
historically been 1n use, which act by inhibeting acetylcholine
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esterase, resulting in acetylcholine accumulation 1 neuro-
muscular synapses. More recently; at has been reported that
organophosphates produce oxidative stress in different tis-
sues, such as liver, blood and brain through the formation of
reactre oxvpen species (Sharma efal, 2003; Ranmybar eral,
2002). Methyl parathion (0, O—dimethy]l O-4-nitrophenvl
phosphorothioate) 13 an organophosphorous insecticide,
clazsified a: extremely toxic by the WHO., According to
Vadvasagar sral (2004}, methvl parathion can enharice capac-
itvforalkvlation of mformatonslmacromolecules like DN A
due toits extra methvl group.

Although there are a multitude of instance: where agro-
chemucals meluding pesteides poze adverse impact on hu-
mian health, their role i agriculture 1z undemsble Antmuta-
genesss s conndered as one of the most feasible wavs forim-
hibiting or minimizing the genotoxic effects of mutagens
dunng their menitable exposoce by phyaological detoxifica-
tion: Manvnaterally ocenrnne compounds wath genoprotec-
tive dctivity are known to protect cellular components from
genetic damage. Recent studies have revealed the prezence of
naturalbioactve materials m many different plantspeciesand
the antimutagenicity of these materials 35 corrently underac-
tive inrestigation.

The Acanthaceae farmly s a large proup of plant species
uzed as traditional or folk medicines, contamimg substantial
amounts.of phenclic and flavono:d compounds which have
been reported to exhibita broad rangs of hiclogical actimities
mchading antiomdant ant-nflammatory, antimutagenic, and
antimimoureffects. Barkriaz prionifir L belonging to the farmi-
Iy Acanthaceae, commonly known as ‘Porcupine flower or
Vayradanty’ i India; 13 widely distobuted throughout Africa,
India, SnLanka and tropical Asia haz lonopbeenused sz a folk
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medicine for the treatment of several mlments. The plantex-
teact has also shown its potential applicatons as diaphoretic
and expectorant (Smget sl 2005). The plant has been report-
ed to have anti-respiratory syncytial virus (Chen er 2l 1998),
ant-arthnbe, antnflammatory and ant-ferthty properties
Smg o 2l 2003; Gupta ##sl, 2000). Recent phytochemical
studies on the extracts of theaenalparts of B, prismitichave re-
sulted in the :zolation of several new phytochermeals with
pronusing free radical seavenging and antioxsdant actvity
{Ata et 2l 2009, that contobutes to the wide ranpe of phar-
macological properties which could also include protecting
tissues zgainst penotomic effects of environmental toscants.
A great variety of tests and test svztems bazed on mm-
crobes plants andammals have beendevelopedinordertoas-
sess the genotosic effects of zenohiotic agents, including
pestimdes. Mitotie cell drrrzion mbibition and chromosome
aberration induction have been widely used a5 indicators of
cvtotoxicity and penotomicity, 1. spzaszay 1z considered as
oneof themostefficientand costeffectrve approaches tode-
termine the tosic potential of chemicalcompoundsmtheen-
Trronment becausze of 1tz high :ensitmty and pood correla-
tion with the results of mammalian testsystems (Fiskesjoand
Levan, 1993). Study of the effect of several chenucalzon
plantmitos:z mav promde valuable information in relation to
possible genotosicity m mammals and especially i humans
(Rank, 2003: Kuras ez al. 2006) and so couldbe uvsed as an al-
ternatrre to laboratory animal 1n tomeological rezearch. In
lightof the above facts, the presentinvestioation was carried
out to assess the potential senoprotectve etfect of aqueous
leaf extractof B. priowifiragamnst themutageme effects of MP

using_ Affum roottip cells a5 a test system.
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Materials and methods

Plant matenals from the campus, University of Caheut
weze collected, :dentified. catalogued and preserved in the
herbarium, Dept. of Botany, Unrreraty of Calicut (CALI-
123737). Plant leaves were weighed and maszticated using
mortar and pestle and vamons concentrations (0L.01% (Ex-
tract 1), 0.03 % (Extract 2j and 0.10 % (Extract 3)) were pre-
pared. Onson bulbs were purchased freshly from the local
market Old roots and drvscaleswere remmoved and placed on
top of test tubes filled wath distilled water and allowed to ger-
munate in the dackat 27I2°C. After 48 b, healthy onion bulbs
mwaterwere used for treatments mTanous concentrations of
B. prignstir leat extract Gernunated onton bulbs were incu-
bated for 12h on top of test tubes filled with different con-
centtrations of thethree extracts (Extract] 2and 3). Asecond
set of simalar sized omion bulbs were also reated 1n the sams
warin the three extracts for 12 hafterallowing them to germ-
nate on diztilled water for 48 h. To perform the third expen-
ment, another setof equalsized omon bulbswere used Ther
were carefully unsealed, placed ontop of the test tube, whach
contsined distilled water, and allowed to permmate at
2712°C for 60 h. In the fourth set, onon hulbs treated in the
simlar way, were allowed to grow 2ad produce new roots on
top of the test tube filled with distilled water for 60 h in the
darkat27T2°C,

After meubation, the germinited omon bulbz of the first
treatrmentwere exposed to 0.01% of MP solution preparedin
distilled wateratits peak mutobic tme at 2712°C foranother 3
hperiod. Half of the third zetof bulbs wazexposed o 0.01%
and the other half to 0.1% MP respectively. The second and
the fourth set of bulb: were not exposed to AMP and were al-
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lowedto produce newroots on top of the testtubes filledwith
diztilled water only. The roots from all the threesets of cmeon
bulbs, after treatments were hzed in freshly prepared
Carmoy’s fhud (3 aleohol : 1 acetic acid). After an overmcht
fization, rmtotic prepdrations were carned out by aceto-
carmine squaszh techmque (Sharmaand Sharma 1990).

The third set of treatment, where bulbs germinated in dis-
ttlled wwater alone and then transferred to 0.01% and 0.1% 20~
lotions of MP served as positrre control, whereas bulbs of
the fourth set (those germinated in diztilled water alone for 60
h) served as negatve control to compare the effects of the
vanous extracts on.L cesgroottip. Two shides were made for
each treatmentand sconng was done from frve sites thatwese
randomly selected from these shdes to determmne the nutohic
mdex (MI} and the percentage of chromosomal aberrations
(CA). The Ml wasz caleclated for each treatment az the nom-
berof cells m mitosis /total number of cells counted and ex-
pressed aspercentare. The cellswerealsascored forchrome-
somal abnormalities and the percentage of chromosomal
zberrations was measured as the rato of number of aberrant
cells to total number of cells obzerved. For photo graphic
documentation, Leica DA 300 nueroscope with an attached
image analyzer was used. The most frequent abnormalities
are shown in photomicrographs (Fag 1),

Statistical Analysis

The data of MI and CA are represented in percentage
mean © SE of five scorings. For statistical analrsic, one-way
analvsas of vanance (ANOVA) and Duncan’s mulbiple range
test (DAME) (Dunecan, 1993 were uzed. All statistical analvses

were performed by using the computer 2:o0ftorare SP35 20.0
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forWindows: Resnltz withP <003 were consideredto be sta-
tistrcally sigmifacant.

Results

The genotoxicity of the three aqueouns leaf extracts (ex-
tractz 1 2and 3) of B. prisnitirwas analvzed and the results ob-
tained were compared with that of negatrve control group
{drztlled water treated root tips). Az such, the omon root tip
cells treated with extracts 1. 2 and 3 showed normal mitotic
behaviour and ssomitrcantly high M values that are compara-
ble to the negatrve control group (Table 1). Thevaluez of M
of vanous extracts ranged from 22.72 to 2334 As the con-
centration of the extract increased. the value of Ml was not
affected, whereéas MP (0.019%) treated cells showed around
30% mhibition of cell drision. Treatmentin low concentra-
tion ((L.01%%) of the pesticideatzelf resulted m sigmificant (p ¢
0.05) reductionm AMI (13.14%%) compared to negative control
and the leaf extracts.

Table 1. Effectof methyl parathion and aqueous leaf
extracts of B, priondtir on the mitotic behaviour of A, spa

root tip cells. Each value represents mean of five repli-

cates.

Treatment Mitotcindex Abnormahty
+5.E. %z 8. E.

Dhstilled water

(INegative control) 24912009432 0.89£0.132

Methylparathion

(0.01%)
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[Positire control) 131411144 3B 43T 64F

Methyl parathion

(0.1%)

[Positive control) 371x0462¢ 9488 +0.24%
Extractl 233411154 0640882
Exiract 2 272+0928b 11320272
Extract3 248810863 092=p27e
Extractl+ Methyl

parathion (0.01%) 1320%1.15% 4591+061¢
Extract2 +

Methyl parathion

(0.01%) 17243 137°¢ 36691 1.37¢
Extract3 +

Methyl parathion i

(0.01%) 2071 £1.36° 28.77+0.52b

5. BE.—Standard error. Means i a column followed by the
same superscript letters are not sspmificantly different (P <

0.03; one-way ANCOVA, MR teet).

The MP {0.01%) treated root tips were alzo characterized
by ahigh percentage of aberrant cells (Table 1). On the other
hand, percentage abnormabity of the extract treated root tips
was recordedas significantly (p < 0.05) low; similar to the neg-
atrve contrel (Table 1). The highest percentage (94.88%) of
abnormal stages was scored m 0.1% MP treated root tips.
EBoth clastogensc and non-clastogenic abnormalities wese

observedin MP treated cellz. The frequently observed aber-
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rations in the pesticide treated cell: were chromosome
bodpes. stickiness, disturbed metaphase and anaphase, scat-
tering, nuclear lesions, mis-omentations, chromosome frag-
ments efr (Fig 1),

Fip. 1. Chromosgrse abervations in A cebaroot f1h colls dnduced by
weethyl parzthion.

a. Chromosome bodge b. Sticky anaphase ¢. Chromo-
some bodoe and fragpments d. Chromozome lesions e Scat-
tered anaphase f Nuclearlesions g Fracmentation h. Scatter-
g i Miz-onentation ;. Chromosome fragments at the poles
E Disturbed metaphaze | Sticky metaphasze

DR, REMJANA 2K
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All three extracts at the doses mentioned had no sipnih-
cant effect on nducing CA or decreasing Ml m root tip cells
of A, wpa ratherpre-treatmentwith theleaf extractzof B g
suitirexhubited inhibstory actraty agamst the MPinduced CA
anddecreasemMImadosedependentmanner (Table1). The
lowest frequency of CA was obzerved wath treatment with
the highest concentration of the extract, f.e, extract 3. Ex-
tracts 1 and 2 alzo showed pood reduction in the percentape

of CA compared to thatof the MP treated groups. Thus= the

-2ssav results clearly proved the senoprotective potentiahty of

B.priguitircompared wath distilled water and MP.

Dhiscussion

The_4. tspa tezt proved the non-crtotoxic and genopro-
tectre effects of B, priomiz aqueons leaf extracts Itism con-
sensus with the biological actrrity of other natural metabo-
hites thatare proved to be least harmful tobrological systems.
In the present studyitiz evident that a much lower concentra-
tron (2.01%%) of MP could canse severe mutotic abnormahtes
in the drmding cells. The study alio proves that B. priemitis ex-
tract did not induce chromosome aherrations and thus had
no cvtotoxic effect on 4. mparoottip cells.

The ability of organophosphates to react with DNA by
transalkvlation mav reasonably explam their mutagenecity
[Epstem and Legator, 1971). Wild (1973 focused attention
on the electrophihic actaty as the fundamental cause of the
tomeityof theze compounds and considered DN A alkevlation
az one of the reasons for the production of chromosomal
gberrations. PO-C 15 the common struetoral group of all
organophozphates, where phosphorous and carbons are
electrophibic sitez which offerinnight into the understanding
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of the reactions of organophosphates with nucleophiles A
aucleophile can preferentially attack either phosphorouns or
carbon atom wath subsequent cleavage of P=0 oz C=0
bondsandundergo phosphorylation oralkvlatron asthe case
may be. Such reactions of nucleophibic substitution consti-
tute the primary chemicallesions, resulting ulbmatelyin cyto-
toxsc or genotosic effects (Jayashree 247 1992). Benke and
Murphy (1973) found thatlwer microsome oxidase m the i
erof ratomdizes methyl parathion, contamine phosphoroth-
toate (P=3), to ozon (P=0) and subzequently to methrl
paroxons. Vyayraghavan and Nagarajan (1994) consider
these ozons, which are highly tomc compounds. to account
for the profound crtotoxic effect of methyl parathion:

Methvl parathion after entenng the body of an organism
1z metabolized, either by plutathione dependent detomfica-
tionof br oxmidation to form toxic methyl parazon Itmayalso
reactwith chohnesterase to cause subsequent tomicite Detox-
ification 13 achieved by degradation reactions that mvolre e1-
ther demethylation or dearvlation. The resulting desmethyl
compounds and dimethyl phosphornic acids are ezsentally
nontoxic. These detoxfication reactions are due to the gha-
tathione-dependent alkyl and aryl transferases. The tozic
methyl paraoxmon may be inactrrated within the bving organ-
1sms by thevery same transferazes, dunngwhicha superomde
radical which can initiate a chain of reactions iz formed.

The relationzhip between presence of phrtochermicals
and biological properties of plant extracts have been mvests-
gated by many authors. There have been many previous re-
portamdicating the hioh antoxidant properties of B. frfomites.
Khobragade and Bhande (2012) reported the prezence of re-
achve oxvgen scavengngagentsin theleaf extractof B. prrowe-
tis Manvhavedetected the presence of phenclies, glvecsades,
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tlavonoids, proanthocyamiding and tannins from the leaves
andistems of B. prionitts. Phenoilics and flavoncids: have been
shown to poszess upnificant antoxidant actrvites (Van #7al,
1996). The health promoting functions of such phytochem:-
calz 1z brvirtue of their ability to scavenge hrdroxyl and kpad
peroxny radicals brwhich they can prevent diseases associated
with ozmidatrve damage of membranes, protens and DNA
[Fergusion, 2001). Ruch et sl (1984) proved that phenolic
compounds arevery good electron donors, which mav accel-
erate the conversion of hydrogen peromide to water. Accord-
mneto Lima of af (2007), phenolic compounds have directef-
fects on genctomicants which would include the antiradical
scavenmng actraty, hydrogen-donating actmity and the abah-
ty to chelate metal 1onz. Rice-Evans #f g/ (1996 also have
proved the ability of phenclic compounds to chelate metal
10ns.
Accordingto Chetan ¢22/{2011), the aquecusextractof B.
prienitts possess sipmificant antiomdant achmity and the ob-
served antioxidantactrrityis ascnbed to the presence of high
levels of phenoliccompounds Jarswal eral (2010) carced cut
2 comparative :tudy on the total phenokc content; reducing
powerand free radical scavengingactmity of aemalpartsof B,
prionitie. Their study proved that the leaf of E. prionitis pos-
seszes hioh phenolic content; potential antioxidant actmty

:-_EJ and reducing power & radical scavenging actimityin compart-
g son to flower and stem.

—: Map eral (2011} carned out phvtocheseal analysis of hy-
2. dro-methanolic extract of E. prionitis whole plant which re-
*E% vealed the presence of glveos:des. flavonoids, steroids and
o tanmns. Ata efal (2007) carned out detailed phytochemmesl
™, analyssof thecrude ethanclic extract of B, prigsdtir thatled to
0

=

the izolation of six natural products sz balarenone,
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pipatabne lupecl poomside A proniside B and pnomside
C. Among these lupeolis a highly potent chemopreventrre
and chemoprotective agent against many disorders Ragasa of
al (2003) and Saleem (2009) have reported the antimutageme
property of lopecl. Such studies have presumed that
flavono:ds, indosds, tannins o present m the extracts mught
be responsible for the observed genoprotective activity.

Degenerative dizeases, suchascancers, cardiovasculardis-
eases, o:teoporosis ¢4 dare associated wath agng. O=datve
damage to cell components, IDINA, protems. and hpsds accuo-
mulates wath age and contnbutes to the degeneration of the
somatic cells and to the pathogenesis of these diseases. An-
tiomdants preseatn food canhelp homt thizdamage bractmp
directly on reactive oxygen species or by stimulating endoge-
nous defence svatems. The phenolic groups in polrphenols
can acceptan electron to form relatrrely stable phenozvlrad-
icals, thezeby disrupting cham omdation reactions i cellular
components. (Kehrer and Samth. 1994). Antiomdant,
crto/DNA protective potentials are Enown to offer sipmfi-
cant protection agamnst free radical induced mjury to cells o
tizsues and cellular damages that are enmizaged invarious dis-
eazesncluding chronic diseazes (Kapoorand Dharmesh,
2016). Another study conducted by Malaveslle 2.2/ (1996)
found that smokers mpesting dietary phenoclies, probably
flavono:ds, are partially protected against the harmiul effects
by tobacco cascinogens. Thevstronely sugoest that such pro-
tectrve effect of dietary phenolics against diverse types of
cancers should be venfied and explored as a part of a chemo-
prevention strategy

AMitotic cell dimizion mhibition and chromozome aber-
ration induction have been widelv used as indicators of cy-
totomcity and genotozoaty: Treztment with MP induced a
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decrease w1 MI but abnormality percentage was on a high
which revealed its toxic effect. The major aberrations ob-
served include chromozome bnidges, nuclear budding, le-
sions, stickiness, shaftin smeretubule orgamzing centre, mis-
onentations, pole to pole arrangement, seattering and early
movemetit of chromosomes. Allvahies were found tobe sta-
tistically sspmificant atp < 0.03%. The cytotoxsicity of MP
recorded in the present study needs follow-up research in-
cluding fiurther tests using cell lines and animal systems. The
present results warrant the hazards of illegal and mdizenms-
nateuse of such aprochenmcals.

The current study also suggests that someintonsic compo-

Ay

nents of theextracts could actasnonspecific redoxagents, free
radical scavengers, orhigands forbindingmetals ortomic poner-
ples, which could possibly explan the record of theleastomtot-
iczbnormalibes i root tips treated wath B. prigwitir extract Ac-
cording to Fiskesjo and Levan (1993, _AMiasmw test haz been
found to have hioh correlation with other test svstem (AMIT-
217 cell testwith mmce, rats or humans #w 2455} and could be used
2z an alternatrve to laboratory animalm tomeoclogical research.

Conchision

The current study points out that stnthetic pesticide AP
poszesses severe nmuto-depressive and genotomic effectz on
omon tips. Expeniments conducted to check the non muta-
geric nature of B prisniis extracts alone at the saxd concentra-
tions showed positive results: Combination treatments of
B pronitic extracts followed by MP revealed the protective ef-
fectz of the extracts. These results emphasize the judicious use
of MP az anagrochesmcal onz long term bassz. Themamfesta-
tion of antimutacemcnature of B. prisndfirextracts, observedin
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the present studsy may be due tothe presence of phencliccom-
pounds, whach, when gren a3 pre-treatment, could scavenge
the MP mduced superozideand otherreactive oxygen metabo-
btes A posstrve resultin Alkwar test should be taken to indicate
a potential biclogical harard and thus the oecurrence of the
wide vanety of mitotic abnormalities 15 an indication of the
highmutagemcpotential of MP. The presentinvestigation sug-
gests that attention should be pasd to estimate the toxic poten-
tial of the regularly used agrochemicals and other mutagens
and that 4 sefaassaycanberecommendedaszapracticaland re-

kable crtogenetic aszav forsuch tosicity assessments.
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Analysis of Morphotypes of
Premna Serratifolia from Selected
Habitats of Kannur Distriet

= Shijina.C.P, Sreeja . P

Introduction

he genus Premnawas descobed by Linnaeus (1771) for

T two species, P dnfeornfoliz and P rerratifolia, which were
collected by Paul Hermann in Cevlon. Ttwaz placed in “Dhidy-
namiz Anmosperma’”, where it was retamed by Murray
(1774}, Gmelin (1791}, Schreber {1791}, and a few otherz In
1806, De Jussien referred st to the family Verbenaceae where
ithasbeen retamed by the majonty of botanizts. PremmzLin-
rzens (1771: 387} has been transferred from the faomly Ver-
benaceae to Lammaceae (Hader et 2004, Bramlev s 2010,
Olmstead 2010, 2012} The penuziz mamly distnbuted in Old
Wosld tropics and subtropzes, and comprizes 30 (Alabberley
2008} to 200 species (Verdeourt 1992) in the world. The type
species of the genus (genenc type) for the genus Premaais
Premusg serratifolia L. The nomenclature and :dentity of this
widespread and very polymorphic specieshas been subjected
for much heated discussions and negotiations among tazon-
omuzts Accordmng to Kok (2013), Presma rerratifoliz shows
sigrficant vanation across a wide geographical distobution,

especallyin leaf shape leaf maroin inflocescence size and
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caly= form. All Premna species are used az ayurvedic drug .
Plants thatbelong to Premss genus are known to have medic-
inal nses hike carminative, diuretic, hrpoglveemic, stomach
dizorders, oedema constipation, piles. cardiac diseases, ex-
pectorant ete. The present study was an attempt to evaluate
the morphology, leaf drea index, stomatal index and total
chlorophyll content of the Preswe serratifolta from different
habitats of Kanwur distnet

Alatenial and Methods

Randomly selected 3 areas Velhkkeel Edappara, Pavvan-
nuz college(Edattu), Keezhara and Theklkumbad by treating
them into mudland (Vellikkeel Edappara, Payvannur college
Edatty] and wetland (Keezhara, Thekkumbad) regons
From the selected area plants and soil samples were collect-
ed. From eack area 3 to 4 fresh samples withleaf flower, frmt
(if available) collected. Tazonommuc studies where done. Leaf
area , Stomatal Index, Quatitative estimation of chlorophyll
{Arnon 1949} etc jwhere deterrmned the collection davitself

The collections were made at the blooming period of
plants. Area was thoroughly nisited and Premna serratifolia 1.
with leaf, flower, fruts were collected. Plant specimens col-
lected from various sites were tagged on spotwith sigmficant
date, location and other charactepsztics The local name was
also reported. Herbarum specimen were prepared for fur-
ther study. The collected specimens were identified with the
help of Flora and already determined herharmm specimens
of Centre for Medicmnal Plants Research (CMPR) herbana,
Arva Vardya Sals Kottakkal Aftersdentification the voucher
specimen (CMPR 8673) were subnmtted in the same herbar-
um_ [lustrations and descoptions were made using frezh
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specamen. he stomatalindezwas determinedas the number
of stomata per :quare mmlhmeter divided by the numberof
stomata plusnumber of epsdermal cells persquare millimeter
multphed by 100.The stomatal index {5I) wasintended using
the equation descnbed by Salisbury [1927). Chlorophyll e2n-
mation was done according to Arnon (1949)

Results and Discussion

In the prezent mvestigation , four morphotvpes of Prow-
na serratifolia 1 identified. The four of them ncludes, Koghs
mznia, Marg mespa, Cher munga, Chemparathy munpawnth deep
leaf sersations From thas, both Klozhi munga and Mara mun-
1a were collected from vanious habatas, mcluding latente sodl
and wetlands, and further vanations along with thewr habatat
difference 1z grven below,

In the caze of kozhi munya shown morphological vana-
tion, manly in stem and leaf charactenistics. Kozhi muma
shown vanation i lenticels pattern and number on the stem
that helps m aeration. And more number of lenticel: noted
fromwetland morphotypewhschiz an adaptation While com-
pacngtheleaf shapes Obovate, orelipticleavesseeninFdap-
para morphotvpes Round or ovate seen i Thazhekkaru
morphotypes. Leaf base round and acute apex chservedin
Thazhekkavn: In Edappara which shows the presence of
leaves with base acute and apex round. Leaf margn m mor-
photypes shown serrations which restricted to apes n both
morphotypes from Edappara and Thazhekkavu Inter nodal
length alzo showvanations. mtermodel lenpth which s higher
than that of from Edappara cbserved Wavy leaves observed
i1 all the morphotypes. 3-4 pairs of vems observed from the
leaves of Edappara morphotypes. Where as 4-3 pairs of vens
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noted from the morphotypes of Thazhekkavu. Length of
petiole shown vanations, Thazhekkavu morphotype with
higherlength and InEdapparaitishichlvreduced Breadthof
the leaves shows sigmificant vanation. Reduced leaf breadth
shown by leaf from Edappara (2.166 TL1.076%) and from
Thahekkavu noted almost double (4. 320.9354). Length of
laming 1s highly reduced in morphotype from Edappara
[3.666771.7793). Where Thazhekkavn with 3833371 3385
mn length Floral characters show more simnlanty as the mflo-
rescences observed as corvmbs.

In the caze of Marz mania, morphotype from the selected
area we found from Vellikkeel, Pavvannus college area which
treated a: laterits sod collections and from Thazhekkavu and
Keezhara as wetland collections. The speafied vaniations dis-
cussed below; In Vellikkeel morphotype young stem weze
with greenorhght brown color, whate spotz onbrowsmsh stem
appeared duningmatunty. In themorphotype from Payrannur
college area green orbrown whenvoung. and dardkbrown stem
with heht white spots when mature observed. Thazhekkavu
morphotype shown Light brown (voung) stem and dack
brown stem with light white or brown spots (mature). The
promunent spots, which represents lenticels, were prezent
along wetland morphotypes in the caze of mars saniz also.
While companng the leaf shapes Orvate, round or elliptic
leaves cbzerved mn both Vellikkeel and Keezhara morpho-
trpes. Morphotvpe from Vellikkeel may alzo show cordate
leaves. In Keezhara, leaves and petiole shows pubescent na-
ture. Round or ovate seen m morphotrpe collected from
Pavrannur college area. Thazhekkavu morphotype shown el-
hptic or ovate to oblonig leaves. Leaf base round and acute
apex observed in all the morphotypes. Leaf marpn i mor-
pho-trpes of Vellikkeel and Payvannur college area shows
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sheht serrations Such serrations are restricted to apesin mor-
photrpes from Thazhekkavu . Highlv serrated leaf also ob-
served from Keezhara morphotypes. Thazhekkaru, shows
mazimum petiole length. The lower petiole length observed
from Pavvannur college area with | Breadth of the leaves
shows sigmificant variation. Higher leaf breadth ohserved in
Pavyannur collepe ares. Reduced leaf breadth found in
Thazhekksrn Lensth of lanuna waszhigher i Pavrannureol
lege area morphotype collection. Lamina from Vellikkeel
morphotrpe showslowerlength In the case of khozhimmma,

Leaf area shown sigﬂiﬂc’?.ﬂ.t vanation, leaf cu]legticns
from Edappara shown 10 e In Thazhekkawu 19 em™ were
thenoted leaf area. In marg saiz Leaf area shown sipmficant
vanation, leaf collections from Keezhara shown higher
3 Bc:nz“,- leaf area From payvannur college area lowese (21
cmzlu leaf area found. Stomatal index of leat (kozhi munga
isurface shows that the mnmum number stomata were found
1 the morphotvpe collected from Edappara and also record-
ed mamimum stomatalindex 36.59%. In the other hand, max-
imum number of stomata and mimimum stomatal index
32 20%0 15 recorded from the wetland Thazhekkavua collec-
tion. In mars muniz stomatal index of leaf surface shows that
mamimum rumber of stomata and rummum stomatal mdex
recorded from the ecotype collected from WVellikkeel
(31.96%). Higher stomatal mdex observed from
Thazhekkavu(33.24%) with respect to number of stomata.
Higheramountof total chlorophyll observed in Thazhekkaru
(P12} near the watercontent but there exrstamarginal differ-
ence in the same area awayv from the water content(PT2) .the
lowest chlorophrll contentwas shown in Keezhara(PK) than
Edappara(PI) \Vellikkeel (PV) and payyannur college area

(PPC). The results are shown in Tahle -1
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Achievement Motivation and
Stress tolerance among

Kerala Police-A Study

2 Divysree R, Dilshad Bin Ashrat

Abstract

T he mum of the study was to explore the achievement
motwration, and stress tolerance of Kerala Police. The
vanables in the study were achievement motrration and
stress tolerance The total sample consists of 120 pohce-
men. The sample waz selected using simple random sam-
phng withm the age range of 20 to 30, mchiding drinkers
and non donkers, vegetarians and non vegetanians and mar-
ried and uvnmarned. The stanstical techniques uzed for ana-
Irzing the data were t-test, one way ANOVA, and pest- hoc
Scheffe test. The results mndicate that there were sigmficant
difference in achievement mobtration and stress tolerance
between donkers and non donkers and between vegetanans
and non vegetarans. No sigmficant difference mn esther of
these two Tarables found between marped and wnmarned.
In stress tolerance, stomificant difference found among dif-
fetent age group: indicating that high stres: tolerance
among 40-30 age group followed by 30-40 and 20-30.there
were no signihcant difference between 30-40 and 20-30.
Eay Worde: Achizvemant motivation, Stresrtolerance, Ferzia Police
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Introduction

The very name ‘police’ or “policirig” brings a negative or
more of a cruel image in the lapmen’s mind —mavbe anem-
barrasune reaction for those mn thes job — as many matances
make them say this. Even though only a mimonity in the force
trizgers such a reaction in the common man; there should be
many studies which could outhne the problems related to the
job —psycheologcal. physclogical or any other problems. In
thiz zcenano a study was much needed among the Kerala po-
lice force whach focuzes on their level of achierement mot-
vation and stress tolerance. These variables were selected as
each reprezents how well a person would get along in the
force. The empincal studies on Kerala police and the prob-
lems faced by them ase surprnzingly very few Manva times the
morale of the police forcesz alsoatstake—abundle of reazons
may be there. The undeniable facts being this, thereis no one
makine any effort to find what mught went wrong with our
protectors, other than justeollectivelv accusme —mcludingall
pohitical parties — them for all the troubles in the state of Ker-
ala. The studrisalzo undoubtedly sigmificant as the results
mav grve how well the policemen copeup in their daily job ait-
uations. The results may also project to what extent any fur-
thermterrenton s needed to enhance the entire force i rela-
tion to the selected varnables of achievement motration and
ztress tolerance.

Achievement motrration mav be defined as the enerpiza-
tion and direction of competence-relevant behamor or why
and how people strive towrard competence (success | and away
from mecompetence (failure) (Andrew, 2007). Over the vears,
behamioral seientists have noticed that some pecple have an
intense desire to achieve something, while others may not
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seem that conicerned about their achievements. This phe-
nomenon has attracted a lot of discussions and debates. Scr-
entizts have obzerved thatpeoplewath s highlevel of achieve-
mentmotrration exhibdt certam charactenstics. Achieverment
motivation 13 the tendency to endeavor for succezz and to
choose goal otiented success ot failure actimities. Achieve-
ment motivation forms to be the basic for a good ife_ People
who are oneated towards achievement. in peneral enjov hie

and feelin control Bemg motrrated keeps people dynamc

and grves them self-respect. Thev set moderatelr difficnlt but

easily achievable tarpets, which help them, achzeve thewr ob-
jectives. Achievement motvated people prefer to wotkona
problem rather than leaving the outcome to chance Sotis
clear that those working as police personnel need a certam
level of achievement motrration i1 their life to excel n their
professionas law enforcers.

Stres: tolerance 13 the abiity to handle emotonally
charged situations and to resst burn outin demanding envi-
ronments. A good war to discover our stress tolerance levelan
a grven situation i3 to be sensitive to the different cues cur
bodvegmesus. Such cuez azsaheadache, upsetstomach pamful
jotat or achne muscle indicate we have probably surpaszed
our tolerance level and nieed to reduce the strezs we are expe-
riencmg: Stressand its tolerance 12 also amajor concern with
the police force. The moststreszed outlotm Keralaare prob-
ably our local police officers, who with the nizing theft terror
threats and all-mght duty, have plenty on their plate. Howevr-
er, what happens when a pohce officeris forced to pull that
togger and kil a perpetrator? Low social support from co-
workers, hittle decision-making authonty, imbalances be-
tween effort and reward, and other such negatrve job features
may trigper stressmrolerance mmanvof the police personnel
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Apart from the longhours of duty, 2 major cause forconcern
18 that few policemen spend enough time with their farmbes
—aproblem thatizespecially felton festive oecasions, where,

more often than not, they have been roped in for extra duty.

The police personnel feel 2 state of powesleszniess, as report-

ed by many. They have preater responsibihities but less deci-

sion makme power. This causes a major cause for their stress

mitolerance.

Hypotheses

L.

There wall be sigmbrcant difference among police person-
niel in their scores on achievement motmration and stress
tolerance with respect to denking habat,

There wil be significant difference among pohce person-
nel in their scores on achievement motmation and stress
toleranice with respect to food habat.

. There will be sigmficant difference between marnied and

unmarrned police personnel in their scores on achieve-
ment motrratron and stress tolerance

. Therewillbe significant differences among police perzon-

nel i their scores on achievement motrration and stress
tolerance with respect to age

Alethod

A brief methodologyadopted for the study s az follows

Sample

The sample of the study was collected by random

sampling method conzists of 120 subjects, which are pohee

personnel of Kerala Armed Police Battahion IV. It mcludes
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police personnel of different age groups, marital status, food
habit, donkmg habat

Variable
The vanables under studry are achievement miotivation,
andstress tolerance.

Tools
The tools used for the present studyvare
1. Achievement Motivation Scale developed by Johnsond:
Dhamodharan {1993)
. Stress Toleranice Scale developed by ReshoifSam Sanan-
da Ra;(1999.
3. PerzonalData Sheet

[}

Administration ﬁndimﬁng

The subjects were indmdually met by pompo to vanous po-
Lice stations and police camps 1n Kannur District. They weze
briefed about the nature and subject of the studv along with
the need and sigmificance of the study. Personal data sheet
and questionnaires were distabuted to them and instruchons
for rezpondmg were explamed. The responzes were scored
and tabulated along with the socic demographic vanables,

The data obtained are statistically analyzed nung mde-
pendent zamples t-test, one way ANOVA and post hoe
Scheffes testto test the hvpothess.

Results and Thscussions

When the subjects were clazsified on the bassz of donkng
habit, food habat, mantal status there were two groups. Mean
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and standard deviation of the two groups were found out.
Since there were two groups, t-test was done to find out
whether there exists any sigmficant difference between each
group. In the case of age wize classification there were three
age groups. Smee there are three proups, one war ANOVA
was done to find cut whether therewas any sigmificant differ-

ence among police personnel of different age groups on
achievement motiration and stress tolerance, To find out
which group siznificantly differed from other, further analy-
215 were done ur—:ng a post-hoc test of Scheffe’s tests: The re-
sults of t-test conducted for each variable are grven below:
Comparison of police personnelbased

ondrnking habit

Table-1
Results of t-test Companson between dnnkers and non-

donkers on achievement motivation, and stress tolerance.

Dioinkine | Nondrmbkin

Gk e N=40 =74
- | Vamable : t-tahie

M1 5DI1[ A2 sD2

Achierement| 105
motrration | 48

S T— g0l .-
D °71.97199.08 | 11.09) -3.680w= =
Tolerance 892 |9

b

== Sypwirficantat (.01 lewel
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Tzble I shows thatthe mean score in achievement motiva-
tion and stress tolerance of police perzonnel who consumes
aleohol were 106.48and 9090 rezpectively, and correspon-
ding standard demation were 9.21 and 12.99_ Sionlarly for
non-drnkers the meanvalue forachievement motmration and
stress tolerancewere 123 26 and 99 .08 respectively The stan-
dard deviation for achievement motivation and stress toler-
ance in non donking police perzonnel were B.7and 11.09 e-
spectively.

The t-walues mdicate that these was ssgnificant difference
i achievement motrration and stress tolerance of police per-
sonnel wuth respect to the use of alcohol The mean value in-
dicates that the achievement motivation and stress tolerance
were high for non-drnkers. The mean values also mdicate
that the achievement motmation was very high among non-
drinkers when compared with the mean value stress toler-
ance. Many people start to dank when they cannot tolerate
stress. That means the stress tolerance mav be lower for
drnkers Perzons with higher level of stress tolerance will be
achievement omented than those who have lower level of
stress tolerance.

This results are n conformation with the findings of the
tollowing study conducted by Kevin et al. (1990). In their
study it was found that those students with low achievement
motrivation are particulardy vulnerable to usmg alcohol The
study conducted by Andrews, & Judy (1991) suggest that the
relation between substance uze and achievement motivation
15 bidirectional This finding slso supports the results of the
presentstdy
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Comparison of police personnel
bazed on food habit
Table-IT
Results of t-test- Companson between non vegetanans

tion and stress

and vegetanans on achievernent mo

tolerance.

Non-veretarian| Versbarian

L |ve =o iN=98} N=22
Vanable t=salie

Al 501 A2 sD2

l. | ment 116:83| 1291 | 12355 1058 -2.273=
mohvatony
Stress |

2 e 94352 (1217 | 10227 1203 -2.706%

Toleranice

Table I shows that the mean value for achierement mot-
vation and stress tolerance scores of police personnel who
prefer non-vegetarian food were 116,83 and 9452 respective-
Is. The standard deviation for achievement motivation, and
stress tolerance scores of non vegetanans were 12.91 and
12.17 respectvely. Simmlardy for vegetarians the mean value for

achievement motivation, and stres: tolerance were 12333,

=

—
e~

and 102.27 rezpectively. The standard deviation for ach:
mentmotivation, and stress tolerance i pobice personnelwho
consumes alooholwere 10.3%9 and 12.03 respectrvely.

The t-values indicate that there was sipmficant difference
among police personnel in their achievement motationand

stress tolerance with Tespect to therr food habits. The mean

ACHIEVEMENT MO

AND STRESS TOLER
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values show that the vegetanans among police pesonnel
have high achievement motivation and stress tolerance when
compared with the mean values fornon-vegetanans This
mav be due to the reazon that vegetarian food iz easy to digest.
Eut:mnregetarian foodizhard ordiffscult to digest Ttaffects
thebodyprocesses Andthebodygets disturbed Thiswallde-
crease the level of stress tolerance In the case of vegetanans,
the:r body proceszes are tuned i the bazus of their eanly dr-
gesting food, Theze results are m confirmation ‘E‘i'ﬂi'. the re-

sultz of the study conducted by Sigel & Sigel {1990} In thesr
studyitiz found thatvegetanan diets canpromide an abundant
supplr of magnesium Oral magnesmim supplementation of
magnesmum deficit persons can improve brain performance.
concenitration and stress tolerance.

Comparison of police personnel
based on marital status

Results of ttest Companson between marned and unmar-

ried police personnel on achievement motivation and stress

tolerance.
Aarried unmarred
SL .. . =40 N=8
| Variahle | t-raloe
Mo r 1

An D1 A2 sD2

Achieve-

1. | ment 11633 12.87 | 11891 1268 -1.0382
motiration
Stress o _ |
. : 0503 | 1236 | 9390 | 1239 0032
Tolerance
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Table ITT shows that, the mean value for achievement mo-
tivation and stress toleranee in marned pohce perzonnel sz
116:33, and 96.03 respectively. The standard deviation for
achievement motwation and stress tolerance scores of mar-
ned persotmel were 12 BTand 12,36 respectrely. Similarly for
unmarried police personnel, the mean score forachievement
motvaton and stress tolerance were 11891, 17349 and
93.90 respectivelr The standard demiation for achievement
motivation and stress tolerance of unmarned police person-
nelwers 12.68and 12.39 respectvelr

The t-values indicate that statistically there was no sigmfi-
cant difference among police personnelin theirachievement
motivation and strezs tolerance scores with respect to their
martal statuz The mean values indicate that the stress toler-
ance1s shehtly highm unmarned indsmiduals than mareed in-
diraduals. In achisvement motrration, the mean value shows
that the unmarned indmmiduals have a low score i achieve-
ment motration than marned mdrmduals.

The results of thiz rezearch supports the result of
Celfa and Bayona's study mn which 1t iz found that there s no
siombicant difference between single and marned non-teach-

mp perzonnel on stress tolerance.

C Dmp&rison of poiice personntl of
differenta ge groups.

The police personnel were classified on the basis of thei
age and were placed into three groups: The first. second. and
third group comprized of those in the age group of 20-30
vears, 30-40 vears and 40-30 vears respectrvely.
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Table IV
Besults of one way ANOVA: Age wize companson

among police personnel on achievement motvation

and stress tolerance.
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- - hlean of
Sumof squares
_ squares
Bl |sann
_ | Vanable g g t-valze
Neo 5 = z =
= = 2 =
o = = =
o = ) =
oo = = [
- s BT B e
Achieve = = P = =
1. | ment = it £ o 3]
L = - o s &
mobivation 2 0 - = o
Stress £ = £ = =
2 R o =~ oy 1
Tolerance s 55 3 e e
= 7 = k8 L

N denster P value e not significant. ** denoter 07 level of siontfica

Separate one way ANOVA was done forachievementmo-
trration, and stress tolerance and the F value were 2.933and
7.332 respectrvely. The F value for achievement motmation
was l:ﬂll:ﬁA;l.tEd as 2.933 which indicate that there were nio sip-
mficant differences among police pe-:icna.’u-:» o achievement
motrration. This shows thatage, as asingle factor, doesntex-
ert any influence on police personnel’s achievement motiva-
tion. Fralue obtamed for strezs ?_olerince. (F=T7.332, momfs-

ant st 0.01 level] indicate that there were sigmificant daffer-

1

ence among police personnel of different age groups: on
stress tolerance. To find cut which proup sipmificantly dif-
tered from other further analysis were done using s post-hoc

testScheffe. The resultz of the posthoc test are grven belowr
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Table V
Result of Scheffe’s test: Comparison among police

personnel of differentage group

on Strezs tolerance
Groups
e A ey
Sl Mo % o Mean
group

1 2 3
1 2030 |80 9340 ) L. =()
2 3040 |37 04 B4 | =
3 40-30 |23 104.33
*indicates significant difference

It was tound on further analves by Schetfe’s test that the
difference was betweenthe first proup and third groupand al-
=0 between the second group and third group. Inwhichthe 4
third group 'E'.ari =.tigzﬁ£u:ar. thy hugher stress tolerance. Thied
group consstof police personnel aged 40-30 vears This may =

be because this group has more expenence an hife than other

P
EWo group:. nszg 2 FToup PlICI]J.'CE “EE?DHIIEIEEPEI:EECE‘? slress _-
muore than anv otherw th_"!"‘E group and the EI;"JE.‘I'_EI'I.-\_E in ”_

handling stressful situation has 3 great importance in the lev-
el of stresstclerance. The furst gr:-.m::tnEl.__._tEE:,:uerlen-:Ec'{

1 1

oroup those have very low level stress tolerance,
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In the present study to assess the achievement motiva-
tion strezs tolerance of police personnel the results indi-
cate thatdonking habit, food habit and age have its own ef-
fectin achievement motivation, emotionalintelligence and
stress tolerance of police personnel On the same srde no
sigmficant differences were seen with respect to mantal
status. Police personnel who do not consume alecholhad a
higher level of achievement motivation and stress toler-
ance. Police personnelwho arevegetanianz had a higherler
el of achievement motivation and stress tolerance than
non-vegetarians. Police personnel who aged 40-30 vears
possess higher level of emotional intelligence and stress
tolerance than those who are aged 20-30 vears and 30-40

FVEAars,

Conclusion

This study has various imphceations for organiza-
tionz, emplovees and law enforcement agencies such as
police. Though there has been guide lines to impart
strategies for stress tolerance and become motivated,
great obstacles toits effectiveness hasbeen seen. From
the presentstudvitis clear thatmanyfactors suchasal-
cohol consumption, non vegetarian food habat, age,
etc effects the achievement motivation and stress tol-
erance. The police personnel above the age of 20vears
and below 40years show sigmiificantly low level of
achievement motivation and stres: tolerance than
those of the age aboved{) years. The problems of the
voung pohice personnel behind this result could be ex-
plored 11 other studies and addressed in future.
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Watersorption studies on
poly (ethylene-co-acrylic acid)/

cellulose composites

& Sangeetha Chenampulll, Unnikrishnan.G,
SabuThomas, Tania Francis

Abstract

T he transport of vanous solvents through polymenc ma-
ter:als are the basis fora wide vanety of applications
such sz food packamng, controlled drug releaze, electro-dial-
ysis etc. The sorption charactenstics of EAA/ mucto,

nanccellulose compomites were studied usmg water a2 the
probe iquid. The zorption of water was found to depend on
the celluloze content present in the composites. The water
uptake decreazed for the composite: compared toneat poly-
mer irrespective of the filler dimensions. Sorption studies
throw Bight in to the homogenesty of the polymer system as
well 33 the nature of interactions existing between the com-

posites and the probe hquds.
1 Introduction

In order to examine the smtability of amembraneasabar-
rier material 17 13 eszential to 2cquire a thorough understand-
mngof ilsmteractions withhquids and vapours. The transport

properties through a polvmer are governed largely by two
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factors, polvmer chamn mohibity and the free volume within
the polymer [1] Az thesegmentalmobihtyand freevolumen-
creazes the penetrant molecules find it easier to diffuse
through the polymenc svstem The mass transport process
through a flled polrmer system s influenced by factors such
as nature of fllers, the depree of adhesion and their compat-
thihty with polvmer matrs, erosshink densty, temperature,
nature of penetrants ete. [n composites, transport behamour
depends heawily on the smmsaibility of the filler within the ma-
trix_ interfacial adhesion and the morphologr of the svstem
Conversely, the transport phenomena through a polymer
composite can be used a3 a charactenzation technigue in or-
der tounderstand the smzcibibty sz wellas morphologrof the
svstemn If the filleris well distobuted wathin the matox itcan
decrease the freevolume and thusrestrict the permeantdiffn-
sion. If the filleris agglomerated wathin the matnx, 1t creates
vo:ds andleads to enhanced permeability [2] The diffusion of
water through a polvmer cccurs via three routes. Firstan-
volves the absorption of moisture mto the freevolume with-
in the polymer chamns. Second occurs due to the capillary
transport of water i to theinterfacial region due to poor
filler-matrrs adhesion. The third mechamismiz due to the fur-
ther transport of water in to the mcroeracks formed due to
water absorption by the filles [3]

There are numerous studies on the moisture absorption
of cellulosic fibres m various polymer matnices [4-7]Kumar
and Siddaramaiah examuned the effect of temperature on the
waterabsorption property of NER latex/Jute ibre compos-
itez[B]. Pereda et al. observed an mmtal mncreaze mn barmer
propertie: followed bra decreaze with increaze m fillerload-
g for sodmm caesinate/nanocellulose composites[9].
Khan etal have reported a decrease in water permeabihitvof
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methyl cellulose films in presence of nanccellulose [10]
Transport of orgamc vapours through a polymer film 1z im-
portant for separation and pervaporation applications.
Vizsakh et al studied the transport properties of natusal rub-
ber/nanocelluloze composites using benzene, toluene and

zylene as probe hquads [11]
2 Matenals and methods

2.1_Mlatenals

Poly (ethylene-co-acrvlic acid) with 153wt acryhe acad
content was purchased from Sipma Aldnch, India. Aiero-
crvstalline cellulose particles were 1solated from pandanus
plantand converted to nanodimenszions by sulphunic acid hy-
drolysis following the procedure reported elsewhere. Sul-
phusic acid. chloroform used for solvent casting and all the
other chenucals usedin the expenmentwere of analytical pu-
rity; obtamned from Fizcher Scientfic, UKL

29 E:-:pedmenm}
2.2 1 Nanocellulose 1solation

Stems of Pandanus plants were cut and immerzedina
tank contaiming pure water forone month for retting out the
fibre. The process is called biclogical natural retting. The
stems were taken out and fibres were removed manually,
washed many times. doed and were finely pround for fur-
ther treatments The ground fibres were treated with 3 %%
NzOH solutionat 70 °C for 30 minutes followed by bleach-

:ng by perchloric acid to obtain pandanus mucrocellulosze.

GOVT. ARTS & SCIENCE COLLEGE-RESEARCH JOURNAL



The microcelluloze was hydrloysed by 64w /w% sulphune
acid for 30 manutes at 5EIDC followed by :Eﬂl'_rifl_lgauoﬂ. The
resultant suspenzion was freeze doed to obtain the nanocel-

hulose m powder form

22 Compoeite tabrication

Required quantity of pandanus miero /nanocellulose was
weighed out accurately and stirred m chloroform overmght.
To this suspension ;:u:ul"rrer wasadded z0 32 to form s 6wtts

solution. Stirred at 60°C for 30 minutes and :nc:urecl:.:‘tc: glass
mould: to obtam thin flms The flmsweredred at Eu[" 'C and

then at room temperature undervacuum till constantwesght.

The formulation of the compositesiz givenin Table 1.

Table:1
Formulation of EAA /Cellulose Composites
Sample Typeof
code celluloze Ear(m) (wt %)
NCPO 24 0
MNCP23 Nanocellu- | 24 25
NCEPS5 loze 24 |
NEPTS trom:. pan- |24 5
NCP10 danus 24 10
MCP 23 :Fandanus 24 123
KCP5 macrocellu- | 24 i
MEPTS lose 2.4 5
AICP 10 2.4 10
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DA K—R&'_r diffrac tometry

Powder XRD examination was performed ona Rigaku
Ainiflex ¥-rav diffractometer with a CulK ol radiation source
A= 15418 A®). The diffracted mtenaity of Cul Ol radiation
was measured m 28 range 3% and BO° forneat EA A aswell as
the composites.
2.2 4. Sorphion studies
The sorption expeniments were carried out follow:ng
the procedure reported by Asthal et al [12] The biocom-
posite samples for diffusion experiments were punched
outin circular shape of diameter 1.9 em from thin hilms
repared by solvent casting technique. The samples were
completely dispersed 1n 20 ml solvent 1 diffusion bottles
and kept at constant temperature i a thermostatically

controlled oven. The swollen samples were taken out from

Bip. 1, Setut for sorption studies
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the solvents peniodically & weighed immediately using an
electromc balance. The process was repeated till equilibrium
swellingwasreached. The time foreach weighmowaz keptto
a mmmimoum of 30 te 40 5 in order to runrmize the errors due
to the escape of solvents from the samples. Sorption expen-
ments were carnied out with water, glucoze and sahne as sol-

TEents.

3. Results and discussion

Fig 2 gives the water sorption curves of nanocellulose;
EAA composzites at foom temperature. The gravimetric
sorption method evaluates the weight gain of the polymer
film as a function of time after immersing it the test hgud
under standard condihons of temperature, prezsure and pH
unbke otherwize specified. The mole percentage uptake was
calculated using the followng equation [12-13],

B

M, (%) = %an

The factors affecting the absorption water include the
prezence of polar groups i the material crosshnk density,
crystallimity, presence —OH proups that can form hydrogen
bondswith wateretc. [14]

From the sorption corvesitcan be seen that there isanm-
tial rapad uptake of waterwithan the first 70 hours followed by
a plateau region where the moisture content present in the
film get stabihised and does not change with time. Thas de-
notes the saturation pomnt bevond which further uptake sz
quite neghoible In general water uptake of cellulosze bazed
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Fip. 2. Water sorftios curverof pandanns nawocellulors(INCP)/
EAA compositer

compesites increase with increase in cellulose loading due to
enthanced hrdrophlicsty and poor dizperzion of cellulose in
hydrophobic matnices leading to the formation of voids. In
this case the water sorption of the composite films was found
to be lower than that of neat polymer EAA 35 3 rather amor-
phous polymerwith very low crvstallimty as emident from the
diffractopram in Fig- 3. So thewateruptake mar be hisher In
the composites the cellulose nanoparticles interact with the
polrmer chains and form a homogeneous distribution of
nanocelluloze in the matox: Thas Glls the vords in the polvmes
film and thus water uptake iz decreased. Many rezearchers
have reported suchadecrease inwaterabzorption of polvmer
filmsmn presence of nanocellulose. [10, 13] The factthat mn-
smum water absorption 1z shown by NCP23EAA further

supports this assumption smee it13 the most homogeneous
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Fip. 3, X-Eay diffractograme of EAA aud NCP/ EAA compositer

composite flm with optimum filler loading In general water
abzorption mereages with the mereaze in celluloze loading
due to the increase i number of “OH groups on celluloze

that can form hydrogenbonds with water.

The water sorption curves of pandanus oucrocellulose
(AMCPE)/EAA compesitesisgirenin Fig 4 Inthiscasealzo the
composites show lesserwater absorption than neat polymer.
The water sorption mereazes with mncrease in cellulose load-
g and at 10wt become very cloze to thatof neatpolymer.
Thas mav be due to the larger size of microcellulose particles

which has lesser surface area compared to the nanoparticles.
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Conchisions

Mossture and gas barrier properties are important fora
polrmermatenialto be used forpackagino appheations EAA
bemng an mert biocompatible polymer there are possibihties
forusngit for food packaging apphcations. Sorption studies
usimg water az the sorbent indicated that the absorption ca-
pacity of the composite films decreazed compared to neat
matox due to the homogeneous distnbubion of nanocellu-
lose withn the matnx_ At 25wt nanoccellulose loading the
composite ilmshowed considerablylower sorption pomting
to the optimum filler loading. Pandanus microcellulose/
EAA composites showed higher water sorption than the
nanccomposites due to the lesser homogeneity of the com-

posite films The redoction in sorption for the composite
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films compared to the neatmatnx s a positive result since, the

mecreaze mewellngin presence of fillers usuallvaffectzthe di-

menszional stabihty 2z well 25 mechanical properties of the

composites.
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Synthetic Food Colours

= Subburgj M, Faseela P.M

Abstract

'_rﬂr_heﬁ: food colours are added to food matenials to

catch the attraction of the consumers. Fourteen sugar
based confechonery samples were analvsed 97% contaned
permitted colours, 3% contaned combination of permutted
and non-pernmutted colours. 527 exceeded 100 ppm, as pre-
zcribed by the Food safety and standard Actand 18% were
within the prescribed inut Among the permitted colours,
tartrazine was the mostwidelv used colour followed by sunset
vellow. Higher concentration was observed 1n homemade
and small scale food manufacrurers’ products. Non-peramt-
ted colour Amaranth, Rhodamine B are commeonly used. The
prevalent use of non-permitted colours has been consider-
ably reduced, the level or concentration of synthetic permut-
ted colours was noticeably higher than the specificatons pre-
scribed under the FS5 Act.

Introduction

Theuse of permitted and non-permmtted colours m foods
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m India has been reported previously as has the fact that the
use of non-permitted colours are knovwn to cause adverzs ef-
fects 1 expenmentsl amimals and i humans Subsequently,
the use of non-permmtted colours in readvto-eat foods and
otheritems of daily consumption have been subjected to reg-
ulatory serutiny mvolving the judiciarv Repeated expozureto
even the permutted svnthetic colours 1s hazardous Basedon
tomcologeal evaluationof synthetic food colours the Central
Committee for Food standards (CCF5, India) has been con-
stantly updating the food regulations. Asa part of these regn-
lations, certain colours such as amaranth and fastred Ewese
banned and the reduction of the synthetic food colous hout
trom 200 to 100 ppm m all foods except i canned foods, jams
and jelliez has been recommended.

Different countries permit different synthetic food
colours. India permits addition of eight colours, vz ervthoo-
sine, carmoizme, ponceau 4R tartrazine, sunset vellow, bril-
kantblue FCF Fastoreen FCF and mdipo carmne up to spec-
itied food itemas.

Toxiaty of Food Colour

Food dves are one of the most widely uzed and danger-
ous additrves. Whale the European Union has recently
placed regulations on labelling food dves to inform con-
sumerz of the health nisks, the United States hazsno such re-
quirement. The use of certain food colours haz been
banned on their toxicaty observations on experimental ani-
mals. The use of non-permutted colours and excess of per-
mitted colours generally cause adverse effects on human
health Someof the commeon aftereffectz of prolongeduse
of synthetic colours cause hvper acidity, thrroid tumors,
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urticaria (hrees) dermatitis, asthma, nasal congestion, aller-
mes, abdommal pain_nausea, eczema, lver and kdney dam-
age and cancer. For ezample, Auraniine was found to cause
dvsfunction of lver and lsdner; Rhodomme B was shown to
cause retardation of growth and degeneratree changes 1 be-
er in kidney; Malachite green caused decreaze 1n appetite,
erowth rate and fertility rate; Yellow (G provoked asthma: Al-
hara red caused cancer 11 muce. In wew of above, hst of per
mutted food colours in different countries has some excep-
non: depending upon the recommendation of their food &

Dirug Authorty Regulations.
Expermental

Matenals and AMethods

Fourteen different coloured sugar based confechonenies
such as sweeats, sugar candies, toffees, marshmallows are ran-
domly collected from different shopz dunng the peniod Janu-
ary 2013 and March 2015, The samples are kept in a well
packed air ichtened container for analvas.

Extraction of the Colour from the food

Introduce about 20 cm length of woollen thread mto a
beaker contamng about 35 ml of the prepared acidified solu-
tion of the sample and bodl for a few minutes till the woollen
thread s dved. Take cutthewoollen thread and washitwith tap
water. Transfer the washed woolen thread to a small beaker
contamng dilute ammornia and keatagamn If the colonris
stopped by thealkal the prezenceof anacid syntheticdyeizin-
dicated Bemove the woollen thread. Make the hqmd shehtly
acadic and box with 2 fresh prece of woollen thread. Continue

bothng untl the colour 1= taken by the woollen thread. Extract
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the dve from thewoclen thread agam with a smallvolume of di-
Inteammona, blter throngh 2 smallplug of cotton and concen-
trate the filtrate over a hot water bath. This double stopping
techmique grvesa puse colourestract.

WNatural colours mav also dve the wool dunnp the first
treatment; but the colouriz hotuzvally removed brammonia.
Basic dves can be extracted by making the food alkaline with
ammoma, boilling with wool and then stopping with dilute
acetic-acid. Atpresent, all the peroutted water soluble syn-
theticdvesareamdic hence anmdication of thepresenceof a
basic dve supgests that an unpermutted colour 15 prezent

(Manual Methods of Analys:s,1990).

Identification of the Separated
Food Colours by Paper Chromatography

Drawapencil-line parallel tothe bottom edee of the paper
(Whatman No.1) atabout2 cm distance. Spotthe concentrat
ed zolution of the unknown dveon theline togetherwnth a se-
ries of spots (about 2 cm apart) of aqueons zolutions of stan-
dard permutted dves of sinular colour and drv. Run the chro-
matogram. by ascending technique, using a selected solvent.
Izobutancl-ethanol-water (11 2: 1, v/v) 15 often helpful for
generil purposes Identify the colourin the sample by match-
ingits spot with the spot of the standard colour and confirm

by co spotthnp{MManual Methods of Analysss, 1990)

Determination of Synthetic
Food Colours in Food Product

Transferaknown weight of the sample (apprommatelv 3-

10 gram) into a glazs stoppered separator funnel Estractthe
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colourwath 70% acetone Shake acetone estract with petrole-
um ether (40-60°C) 11 order to femove carotencads and other
natural pipments_if any. Continue extraction with petroleum
etheruntil petroleum ether extractis colouress. Pass the ace-
tone extract contamme only coal-tar food colours theough a
column {2 1em=45 em) contaming alumnmm oxide acydified
with 1% hydrochloric acid Elute the adsorbed colour with
1%5 ammoma Evaporate the eluate to drynesz ona hot water
bath, dissolve the residue wath 0.1 N hydrochlonic acad, trans-
ter quantitatrrely toa 100 mlvolumetne flaskand makeup the
volume with (/1N hydrochlornic acd. Determine the optical
density of the dve solution at the wavelength of mazimum

absorption Manual Methiods of Analyais, 1990).
Preparation of standard curve

Stock solution

Weigh 0.1 gm of each reference colour and dissolvein
(1N hydeochlone acid i sepatate 100 ml volumetnic flaske
and make up the volsme with 0.1N hrdrochlodc acid ineach
caze.

Working standard: Pipette 0.23,03,075,1.0,1.23 and
1.5 ml of stock solution of each of the reference colours into
seres of clean and dry 100 mlvelumetne flasks and dilute to
volume with 0.1N hydrochlonic acid. Determne the optical
densities of each of the reference colours at the respectve
wave length of mazimum shsorption {refer table) Obtain the
standard curve for each colour by plotting optical density

agamnst concentration (Adanual Methods of Analvsss, 19907,
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Result
The results show that most of the = amples having very
high concentrations of colours and very few samplezare har

nenon pernutted colours.

Sample -1

Tartraging

m Suncset yellow

Cocentration
{ppm)

B Indigocarming

B Eastgresn FCF

Svnthetic colours

In cumine sweets no natural coloors were found. Four
type of synthetic food colours were found in the samples.
They are indsmidnal and mized colouwrs. All the synthetic
colourz having concentration more than 100 ppm. Sunsetvel-
low have more than 200ppm and Fast green have least con-

centration.

Sample-2

250
200
150 4
100 4
LT s [ I—
a W PFonceau 4R

Tartrazine

Concentration{ppm
)

Synthetic colours
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Three trpes of colours were :dentified in Peanut sweets
one iz aatoral The other towro colours were identified as Pon-
ceaudR and tartrazine. Both colours are more than 100ppm.

Sample-3

200
1ED

B AR . Tartrazine
B _—

B Sunsetyeliow

Concentration
{ppm)

Synthetic colours

Only two colour: were found m lemon sweets. The
colouss are :dentified as Tartrazine and Sunsetvellow Sunset
vellow 1z present iy more than 180ppm and tartrazine having
the concentration 160ppm. No mised colours and natural
colours were identified in theze samples:

Sample-4
300 l
200 l i i 7 Tartraring
10d [ : . W Sunsetye how
I S— N himad i

W Honceau SH
® Brilllant blueFCF

Concentration
(ppm)

Synthetic colours

Inalljellv sweets sndividual colour and nmwed colours were
found m samples. No natural colour or non-permtted

colours were found in the samples. Ponceau 4R Presentin
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Sample-5

a0 W iniEgn carmipg
5 mrilliant HuefCF
5 B Carmeising

W Esgthngsing

Concentration {ppmj
5

Synihetic eoloury

Itaz mterestme tonete thatthe sample Gems sweethaming
aszorted colours containmg permutted synthetic colours. No
non permutted colours are found i1 these samples. All the
identifred colours are below 100ppm.

Sample-6

B B

. msundet yellow

Syntheric colonrs

Concentration
(ppm)

The local Lollv pope sample collected having red in

t-?} colour. Onlv single colour identified as sunzet vellow The
S Colourpresent inhigherconcentration 230ppm.

2

-

~ Sample-7

i

90

= The sweet Poppmns contams assorted multiples and smgle
™, colouss of permiatted synthetic food colours 23 per the Food
5]

=

Safetv Standard level Nonatural colourz and non-permutted
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150
100

= 2

Concentration
(ppm)

=R H N

Synthetic colours

= fast greenFCF

W indigo carmine
B Sunsel gellow

m Brilliant hiue=FCF

colours were found m the samples. All the identshied colour:

were less than orequal to 100ppm.

Sample-8

{ppm)

Concentration

00
30
100

lgL.;l;L

Symthetic colours

W Sunset yellow
Tartrazine

W Panceaud 4R

W Carmuyaing

W Erythrosine

The collected Local sweets are assorted samples of single
and multi-coloured sweets. Free types of colours were found
mn the samples they are numed and single Tartrazine ispreseat
1 highestlevel followed by ;unzetvellowand Poncean 4R Al

the colonss are above the F55A prescrbed level

Sample-9

The Home made sweets samples having 6 types of
colours. They are Indrridual and nuixed colours. Amaranthas

mized with other colours. Ponceau 4R presents in the pre-

serthed level and all other colours are more than 100 ppm-
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- 3 Tartrazine
'E = 200 W Sunact yellon
iol Bmlml
EE o - W Carmasine
L m Erythrosine
Synthetic colours u Amaranth
Sample-10
Tartrazing
W Poncesa 47

Concentration

Synthetic colours

| Sumset yellow

W Fact greenfCF

Four trpes of colours were identified i this Local eweet.

Assorted sweets having single and multi-colooes. All eolours

were morte than 130ppm.

Sample-11
:'_?_; In thiz Local sweets four types of colours wereidentified
S  insingle and mult-coloured Balliant blue FCF prezentzin
=
-
o a0
:_‘_'J: E 3% | I Thrtrmine
i" s E 108 4= - - . - ; - W Skt o
: % & - W Fast greenFCF
= = W Hrlony blue FOF
F::: “ Synthetic colours
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the presenibed level but tactrazine 1= present in very high con-
centration followed by sunsetvellowand fast green Nonat-
ral colour or non-permuitted colour were not found in the

sample

Sample-12

0 ]

B Amaranth

Concentration
(ppm}

Synthetic colours

The azsorted Local marshmallow collected were having
two colours one 13 whate others pale rose m colour The non-
permutted stnthetic colour Amaranth 90ppm was identfied.

Sample-13
- 200
2 106} 4
-‘5, p  H sm B @2 o
= E pellow
] g ® 54 jrecn
5 Synthetic colours

Five colours were:dentihed inthe Local sweetz contaming
assorted single and mult-coloured sweets. Tartrazme pres-
entsin the hicherlevel and all other colours are prezentlower
level (<100ppm): Nonameal colons i= fownd 1n the samples
but amaranth iz presentm the zamples. Amaranth iz a non-

permitted colour
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Sample-14

. R . - Tartrazine

B Ponceau 4R

e

~BEE

B Sunset yollow

Concentration
{ppm)

Synthetic colours

Thiz Local sweet contaming three colours of mult-
coloured sweets. No non permutted and natural colures were
found in ths samples Allthe colours are above 130ppm. The

normal recommended concentration 1s below 100ppm.

Ihscussion

Most of the sugar based confectionary products seld i
the marketwere coloured anditis difficultto find withoutany
colous Of the fourteen sweet based confectionary samples
analvzed, 97% contamned permatted colours, 3% contameda
combmation of permatted and non-permutted colours. The
analvs:s shows that, the sweet based confectonary samples
with permmtted colours, 82% ezceeded 100 ppm, as pre-
scobed brthe Food safetyand standard Actof Indiaand 18%
were within the prescribed levels. Among the pernutted
colours, tartrazine was the most widelrused colour followed
by sunset vellow: The overall pattern and the frequency of
pecmitted colours in 3 vanety of sugar based confechonary
productzindicated that tartrazine in blend with sunsetyellow
13 the most widely used colour, followed by zunset yvellow
Moreoverit was observed that the limat waz excesded most
for tartrazme mazimum 310 ppm followed by sunszet vellow
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230ppm. ponceau 4R 230ppm,

Itwas mteresting to note thatalthough the F35A peramts
ewght colours to be added to speaific foods, only six colouss
were commonly used, 16 tartrazme, sunset vellow (either in-
drrzdual orm blend wath other perstted colours such az car-
moisine, ponceau 4R, ervthrosine and bolhant blue FCF),
carmeoisine; ponecean 4R, ervthrosine and balbant blue FCE
However, balliant blue FCF waz mostly used in blends wnth
tartrazime to grve a green shade to sugar based confectionary
products. The uze of mdmdual green colovrs zuch as fast
green FCF and Indigo carmine were found m company and
local sweets.

Amongthe non-persmtted colours found amaranth Rho-
damine B was commonly uzed Fhodamine, Orange G, Fast
red and Metaml vellow were not found in any sugar based
confectionary tested. Reports on earlier studies showed that
non permutted colours wereused in wide range confectionary
products. Incontrast, in the prezentstudy; theuse of non-per-
rmtted colowrs in sugar based confectionary products was
found to be considerablyless than previouslvas st was detect-
ed i only 4 %% 1n overall and 6.4 % 1n mmlt-eoloured supar
based confectionary produocts. This could be due to the
awareness of the manufactorers to the hazards of non-per-
mutted colour: but could also be because of the stnngentac-
tion tiken by the regulatory authonties.

Conclusion

It can be concluded from the prezentinveshoation that al-
though the prevalent use of non-permutted colouss has been
considerably reduced, the level of concentraton of sythetic

pernutted colourswas noticeably higher than the specifications
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prescobed under the FS5 Act The reason iz the colours are
highlvintlienced by kids and children. Forattracting lads the
manufacturers add more quantity of colonrsmnstead of look-
g regulations. The earher studies clearly reveal that the svn-
thetic colours mav carcinoge. Better swareness 19 necessary
tor enhancing the quality of svnthetic coloured sugar based
confectionary prepared in the non-industnal sector. In addi-
tion, arelentless campagn needs to beundertaken tosmprove
the awareness amongst consumers of the unserupulous use
of svnthetic food colours, particulardy concermmg vulnerable
consumers such a5 children.
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Tracing roots of
‘Scientific Psychology”:

A ernitical evaluation

= Sheron.K.P.R

P svchology developed as an offshoot of Philosophy
(Hergenhahn& Henley, 2013) By the end of the lgr'h
century Psvchology evolved into an independent stream bike
Phrsics and Chemmstry (Koch, 38 Leary, 1992): After having
separated from Philosophy, Pevchology underwent mynads
of stages to become a self sufficient and customary stream
The most promment stage under William Wundt (1832-
1920) tock placem 1879 at Germanymnthe laboratorvof Unr-
wveraity of Leipzig Psychelogy gamed its present formand
shape after that.

What was the pomary challenge that Psychology had to
face in 1tz smtial stage of development? As Lindsay {2013)
pomted out, st was thevervactof defining Psvcholosy Inthe
embryonic stage, Prvchology was defined as the study of hu-
man zoul (Cogemn; 1994} The etvmology of the word Pay-
chology’ attnbuted the above meanmng to its defimition. Pa-
chology comes from the Greek words, poyche and bgorwhich
meant “soul’ and “study” respectvely. It was the assemblape of
the word meanmes that resulted in this particular definttion
of Psvchology. This definition when put to use cancels out
further posatbilities of arrving at satizfactory answers to the

166 GOVT ARTS & SCIENCE COLLEGE-RESEARCH JOURNAL



questions related to the nature of the soul and its relationship
to the body. Soul 12 an entity diversely percerved by different
people. Soul can neither be observed nor studied in an objec-
tive fashion. Therefore this definthon turns out toheunscien-
tific'and unacceptable. Thas 13 the pomnt where the problem
comes up. The question of how a subject that cannot be de-
finedm terms of sciencequalifrto be abranch of sctenceans-
&5 Itwas this realization thit spawned vet other defimtion of
Pzvchologw

Study of Mind

In the Iater vears Psvchology was re-
defined from the study of the soultothe
study of the mind. However the new
definibon wasalso not free from the pit-
falls of the earher A subjectin order to
be considered 2 science has to qualify at

least the two criteria of observationand

objectreaty. The subject for scrutiny
should be compatible forobservation and objectmity Never
theless the mind cannot be obzerved noc defined. Asa result
of which, the objective dnd smentific study of mind renders
itzelf to bemmpractical What and where 1z the human mnd?
How does the mand work? The mund lodges many such ob-
scure questions. The genersllack of clantyinthe answers dis-
putes the assumption that Psychelogy 1s the scientific study
of the mmd. Moreover this defimtion tends: tonegate the role
of the body m the behaviourof aperson.

TRACING ROOTS OF SCIENTIHC PSYCHOLOGY" .
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Studjr of Conscience

Wilkam James (1842-1910) an
Amencan Psychologist defined Psy-
chology az the science of the con-
science. The exiztence of conscience
unhke the mund cannotbe rejected. Thas
13 because all human beings are aware of

the fact that they are endowed with

emobons intaitions and feelng: Aore-
over every person has a greater degree of awareness about
themselves and hiz ‘her emotions, thoughts and feehngs.
Therefore the shove definition proves to be nght when pec-
ple study their own expenences as the access to another per-
son’s character and exzpenences would be limited Hencen
thiz defimtion scence becomes 2 personal expenence rooted
in the indrmdoal

There 1z vet another short coming to this defimition Not
every expenence 12 recorded in the conscience. In other
words we do not have the access to orwe are notawars of all
the expenences we go through. Therefore the study of con-
science does not accommeodate expenences that occur cut-
side the realm of the conscience orthe expenenceswhich ate
unknown to the consaence. Since the aim of Peychology s
notthe fragpmented study of human bemgs, thes defimiton al-

sodoesnotfitinto the conventions of a scientific ztudy

Study of Behaviour

The Amencan Psychologist John BroadusWatson (1878-
1938) defwied Peychology as the study of human behamour

He did not believe in the existence of a mind. He argued that
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only behamiour which can be ohserved
and analvsed by others comes under the
scopeof Psychology Accordingtohim,
mind is only an alternate solution to the
at tunes mexzpheable nature of certam
human behavriour ’
Therears slsoanumberof hmitations
1 the defintion proposed by Watson He
cutnoghtly dismisses the thoughts, emotions and everyotherin-
nerexpenencesof man Thisprocesswhich focuses onvexternal
behamiour alone ishighly mechameal as itkeeps cut the inmost
affairs of menreducinghm tomeremachmery Itism reabity the
drrerze mental discourses and skillz of men which 2 defimbion
like the above fall totake niotice.

Stud_: f Behavionr gﬂdEszﬁmce

Manvy later Psvchologists defined Psychology as the study
of both behanour and ezperience. They arpued thathuman
behaviouris of two kinds: the formeswhich can be obzerved
by the others and the latter which sz beyond anvbody’s obser-
vation. Activities hike runming, walking. plaving etc can be
momtored by others whereas thoughts, memones imagina-
tion etc are purely prvate m nature and which cannotbe ob-
served by others. However thev come to the conclusion that
such mmtimate espenences can be speculated from the other
obzervable behavioural patterns of a person Foreg dunng
moments of anpger a perzon expenences mental tenzion,
surge mn blood pressure_ archythmic breathing and constoe-
tion of pupils. These external changes can be considered as
the reflection of the exclusrrelr mdrrdualistic intimate emo-

tionsz. The sccommedation of obhzersable characterisbicsin

TRACING ROOTS OF 'SCIENTIFC PSYCHOLOGY" ..
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itz defimition can be understood as 2 move towards mncorpo-
rating Psrchologrinto the field of science.

Psychology and Other Saences

Apart from the changes that were brought about i the
definthions of Pevcholoprym order to back the arpument that
Psychology 1z a branch of Science and to accommeodate the
same within the sphere of Science, there were also other nig-
nificant stratepres to accomplish the objective. One such tac-
tic was the conscrous effort to frame the method of studyin
sucha manner mwhich the studrof behaviourbecomes into-
cately woven to the functioning of human bramn, mternal or-
gans and other gland: with the assumption that a better un-
derstanding of human physiclogvis ezzential forthe compre-
hension of human behaviour The postulations regarding the
relationship between body and behariour arize cut of the
conviction thatwhen both the body, which canbe scientifical-
Iy studied and behaviour which s les: compatible to scientif-
ic studrare brovght together, the study of thelatterbecomes
shaped by the former Physiclogy becomes the key to disen-
tangle the ambiguities centred on behaviour. The gqualities of
Phrsiology are juxtaposed with that of behaviour. Phys:olo-
o7 being a science, Psychology which studies human behar
sour and experniences also attain the status of a science In
short, Psvchology becomes Science,

Inthe 19th century;itwas the other subjects which were al-
readyconsidered Science that champuoned the claim that Pey-
chologywas also a Science Earher, the philosophies and the-
ones of Physics, Chemustey, Brologyvete were considered Ser-
enice. However, m the presentage there has beena shuft of fo-
cus from philosophies and theorems to their methods of de-
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duction. The term Science refers to the collechon and
arrangement of data through objective methods whach can
be repeated by others. Science 15 not restncted to the collec-
tion and arrangement of data alone. Analvsiz and compre-
henszion of data are alzoite other important duties. Science
studses the causal relationshsp between the collected data.
Thas mcludes the varicus reasons behind the occurrence of a
phenomenon i a prveni environment.

The changes which Science makes usze of will alway: be
objectrve. The method of Sciencess bevond the beliefs, opin-
ions and perzonalinterests as well'az baas of the rézearcher
The studies ought to be fashioned in a mannerin which the
experment can be repeated and the observation results ex-
ammed by others as well Science aims to accorately explain
phenomena. make predictions regarding the future and to
thereby regulate 1tz course, The trend to include Psychology
under Sciences stll continues becausen the method of study,
Psvchology az a subjectadheses to atleasta few conventions
of a science subject.

Thelogic that only subjects that followa scientificmethod
would be lodged under Sciences drves most subjects to ad-
here to scientific conventions. The concern over acceptabili-
tr is the sole reason behind this as there stll exist a degree of
uncertanty associated with those subjects which lack a seien-
tific background. There 1= an age old behef that only Science
1z regarded favourably in 2ll domams of knowledge. This 1s
becauze of the rehability and vahdity of the subject matter
which Science deals with. The requirement of acceptability
nrpesmost subjects to zeek the patronage of Science: Duning
the time of convergence, the quahties of the subject seeking
assistance have to be amended in such a manner that it suats
the interezt of the patron. It 15 establizhed via smennfic
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method. The scientific method cultrvated from the time of
Anstotle to Newton (Betz, 2011) 1z one of the major factors
that determurie the status of a subjectas a Scence.

As Karl Mar= (18158-1883) elucidated, Religion was the
first agency that clung to the credence that new roads abways
lead to glory and would carry people to auspicious destina-
tions. If m a multi-rebodous culture a rehgion emjorz an upper
hand position after contimuous labour, the strategy can bem-
ferred as political Thisisanalogoustothecazeof Scienceand
the reliant subjects where Science becomes the relipion and
scientific method turnsmto strategy. The change in trend
from the 1758 century employment of theones and philoso-
phies to mterpret subyects to the utilization of the scientific
method whichiz chsessedwiththe procedure of collectionof
resources substantiates the argument It was duning this
method specific and hegemome period that a laboratory for
Psychology became established in Germany. Pevchology de-
veloped into the screntific subject we see todav afterit man-
aped to overcome many existential crizes suchasthelackof a
syztematic defimtion or a laboratory. In order to continue as
one, Psvchology still has to put in conscions efforts to carey
along many components {physclogical neurclogical cogni-
tive, and expenmental) while there exists many other ele-
ments which have to be given even greater importance. Cul-
ture, Society and the role of history i shaping human con-

science etc are a few among them.

Conclusion
With the intenszion to remain in the world of Science

where empinical evidence outweighs every other thing, the
scope of Psvchology becomes conditioned in such awar that
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it becomes limited to observable facts. Though it can be
proven that such a focus caznes alongwithita systematic ap-
proach to the studr, this also curbs the growth and ambit of
Psvchology as a science which studies human nund. Ttloses
the dynarmc nature and 13 forced to remain i 2 pazsrre state.
The growth of cogritive science, neurclogy, phvsiology, psy-
cho physics and chimical pevchology in the world of Psychol-
ogv m the last thirty years perfectly proves the aroument. The
socal culturaland lnstoneal aspects of Psvchologrgounno-
ticed in its labour to be part of Science. This honits the subject
which becomes evidentin todav: postmodern erawhencon-
ventional sciences extend its reach to society, culture and his-
tory while Pevchologrin itz efforts to remam sn thedomamn of
science becomes obsessed with 1ts scientific aspects thereby
orring undue importance to some aspects while leaving out
mant others. Thiz1s plainky becanse of itsneed to baskin the
lap of zcience. More over the realisation of the celebrated -
erarchy, Psvchology has to face in order to exist as a non-zo1-
ence subjectalsoadds to its susery, Thisepiphanyiz acreation
of hegemome thought
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Footand Mouth Disease
(FMD)- A Case Study

= Dr.Petrisia Joseph, Lito Marvel Jose

Abstract

::u:}t and Mouth dizease (FAMD) 12 an economcally devas-
tatmg varal disease affecting cloven footed animals kke
cattle. A case studywas conducted to observe the occurrence
of the disease in selected locabites-Arvanthole. Avanoorand
Thanikkudam at Thrissur diztrict. The cutbeeak of the dis-
ease has led to a mizconception that the virus may cause
health problems to the consumers. Notmuch studvhas been
conducted i thas feld. From our studies, more nformation
was collected about FMID and its transmussion method The
quality of the mulkwras tested by analyzing the casemn content
The quantity of milk iz reduced but the quality remains the
same n infected ones also and 1t was found that this nalk 1s
sustable for human eonsumption after boding.
Feywords; FMD-Poot and Moutk Diregse, Picorns viridas,

Haemorrbagt: Septizaemin, Casein

Introduction

Livestock contribute sipnthicantly to the world economy.
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However, animal diseases are 3 major strain on economic
growth, and food secunty Among the most siornfroant dis-
eazes 1z Foot and Mouth Disease, highly contagious mults
species animal dizease with a devastating impact on national
economucs and trade. Foot and Mouth Dizease oceur world-
wide and 1z included in the test of dizeaze notifiable to the
Word Organization foranmmalhealth (Depa PAL stal;

Itis recogmized as a agmbicant epidermc threatening the
cattle industey since 16th century continues soand till date Tt
1s amaporammalhealth problem. Indiaisendemic to Footand
Mouth Disease and stizindispenzable for ourcountrrto con-
trol this dizease to mcrease productmaty of Ivestock sector

Livestock and cattle management have been planingan
important role m our economy and also form an important
part of agriculture the back bone of our country. Cattless ef-
ficientin converting the farm crops mto useful human foods

such as milk and mulk products which are the mamn source of

ammalproteins and people indathard to think of Imingwath-

ouf mulk

Numesically, India possesses the largest cattle population
i the wosld. Cattle and buffalo contribute neadyr 13% of
gross national income. According to recent statistics, India
rankthird in the wordd mthe field of milk producton Thisin-
dustry fetches more than 100,000 mlhon rupees annually

Cattle are prone toalarge numberof dizeazes. Oneof the
fatal diseaze in cattle that staked India, especially Keralais the
Footand Mouth Dizeaze (FAID). Tt1z an infections and fatal
dizease thataffects cattle, prigs and othercloven—hoofed ans-
mals: The virus which causes Foot and Mouth Disease 13 an
aphthoviruzof the famuly Picormgrinidas. There are T rmmuno-
logcally distinct type of FMD varuzes, A, O, C,SAT1, SATS,

and Asza 1. T}'pe O wiruswas found to be the dominant Foot
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and Mouth Disease wrus tvpe dunng 1971 te 201011 Nosth
West India except m 1976 and 1984 when Asia 1 overtook
other virus types. In the corrent vears zerotype O was most
prevalent in majority of the cutbreaks recorded in different
countnes (www.fao.org/ag/agamfo /commizsions /does)
rezearch.../ AppllB.pdf}.

Inthe recent outhreaks during 2011 in different countries
the majonty of species affected were cattle, suine and sheep.
Becent cutbreak to wildhfe species hasz been reported in
South Africa and Namibia {wwwzoient). Larger outhreaks
occurred i winter within the higher deer densitr eco regions,
whereaslarger outbreaks occurred n summerand fall within
the lower deer desisty eco regron. Results of this simulatron
study suggest that the probabiity of a Foot and Mouth Dis-
eaze imcurson i apopulation of wildlife would depend on
the density of the population infected and the seazon
which the mncursion occurs. In recent outbreaks in India, the
majoniy of species mvolved was cattle although dizeases re-
ported in buffaloes, pigs, sheep and goats (Annual Re-
port{2010-2011). Project Directorate on FAD Mukteswar,
Namatal itaranchal).

Although Foot and Mouth Dhizease 1 known a2 a dizease
of cloven hooved anmmals toe, 1t can occur naturally in other
ammals; eg. The hedgehog (Ermasens 2pp.) and mfection has
been established expenmentallvin anumberof otherspecies.
Howeveriti: doubtful whether these armsmals play any partin
the epidemmology of the dizease (Dames G. (2002) Foot and
Mouth Dizeaze. Research in Vetennary Science. 73:195-19%).
Foot and Mouth Dhzeaze 12 not conzidered zoonotuc: Al-
though clinical cazes have been proven in human, these are
extremely rare wher compared to human esposure dunng
outbreaks. Epidemiclogical studies of Foot and Mouth
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Dhzease in North West India durmg 2005 — 04 showed that
maximum number of outbreaks involvred buffaloes and cat-
tle (sither simultanecusly or alone) followed by goats and
sheep. However duning 2004 — 05 and 2005 — 06, cattle and
buffaloes were volved only simultanecusky Ttis worthwhile
to mention that dunng 2006 — 07 and 2007 — 08, no other
species exceptcattle were affected wath Footand Mouth Dis-
ease outbreaks Further durng subsequent vears the numbes
of cutbreaks were 1-2 only (Report of Regional Research
Centre on FAID, LIRUTVAS, Hizar Illruvazeduin/rrce-
fmd php? ANMI)

Itbecomes fatal not because of the Footand Aouth Dhs-
eaze virns but due to infection Haemorchagic Sephicaenma
(HS) which affect the wounds caused due to Foot and Mouth
Disease. Thes dizeaze 1s cansed by certam serotypes of Parten-
rilla mulfosids, 3 gram negatrre mpkasillurresidmg mostlyas a

commenszal in the upper respiratory tract of animals. Foot

-2nd Mouth Disease along with Haemorrhagie Septicaemsa is

fatal and causes mortahty.

Besides mortahty, diseazelowers the preductive efficency
of the animals and thus resultsin greateconomicloss of own-
eras well as the society. So0.1thas social dimensions too. Inn-
fected atumals, the Foot and Mouth Dizease blisters nsually
burstaftera few davs and the resultant sores generallv clearup
over a few weeks. During this tme, arimals expenence con-
siderable difficulty in eating and walkine Foot and Aouth
Dhseaze therefore cause much suffenno and resultz mnloszmn
production.

The Regional Besearch Centre on Foot and Mouth 1is-
easze, Hizar Indiahas donea commendable work on eprderm-
ologvof Footand MouthDisease mnorth—west India A to-
talof 1718 Footand Mouth Dhsease outbreaks were recorded
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by the Remonal Centre, Hisar in the Harvana state sincein-
ception of the project (1971-2010). Mammumnumber {162
of outbreaks was recorded durnmg 1976 comnciding with
hearyrains followed by widespread floods Likewise, thelow-
estnumber of outbreaks recorded durng 2004 — 2002 can be
attnbuted to the implementation of Footand Mouth Diseaze
control programme in Harvana since Januaey 2004.Depa
PAL s#al)

In 20102011, 799 cutbreaks were reported from diffes-
ent parts of India (Annual Report (2010-1011} Indian Coun-
cil of Agricultural Rezearch, NewDelhi, India). Mazimum
outhreaks were recorded in the eastern region where there
was increase in the number of outbreaks compared to the
previous vear Drastic reduction in outbreaks was noticed in
Southern region. No Foot and Mouth Disease cases were re-
ported from Tanul Nadu whereaz Himachal Pradesh and
Punjab recorded a single caze of Foot and Mouth Dizease
each (Annual Report (2010-1011} Indian Councilof Agricul-
tural Rezearch MNew Delln, India).

If Footand Mouth Disease outbreak were to occur, our
major export markets for meat; dairy product and posaibly
even 1000 Etrewould be clozed tous immedsately. Thiz could
devastate our processing mdustries and rural communities.
Thus, it can be zavd that Footand Mouth Dizeaze 13 2 serious
problem Thisissueis verv relevant s there was an outbreak
of this disease recentlyn Keralaaffecting the production and
arailabibty of mulk and mulk production across the state.

The cunosity to know more about this subjectand itz ef-
tects on society resulted . choosme this particular subject
forthe study. Az one knows, milkiz a sipmificant source of an-
imal protein in our diet. Also, rmlk 15 used to produce vanious
by products such as curd, butter, cheese, rmlk powder ete. the
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demand for which s alwavs mereasing.

These davs, especially after the outbreak of Foot and
Mouth Diseaze, manv people were reluctant to use fresh nulk
and sulk products due to the fear of the Footand Mouth Dis-
ease mfection and an apprehenzion msconception that the
virus may cause health problems to the consumers. This was

the reason forchoosing this subject as the project topic.
Materials and AMethods

Footand Mouth Diseaze 12 an mfectious diseaze affecting
cloven — hoofed atimals, in particular, cattle, sheep, pios,
goats and deer. Itiz mainly caused by a mirus called Picorna.
The disease 15 senons for anumal health and for the econom-
ice of the lvestockindustry. Foot and Mouth Dizeasesz nor-
mally fatal to adult animals, it s debshtating and causes siomif-
icantloss of productrty

Forcolleching the details of Footand Mouth Dhseaze 31o-
cahities were selected randomly. Ther are as follows: Avancor,
Avvanthole and Thanikkudam Thrissur distact. Frequent
visits were made to Avanoor milk zociety, and the veteninary
hospitals of Avvanthole and Tharmkkndam

The detailz of Foot and Mouth Disesse inthe selected ar-
eds were gven by veterinary doctors of the respective clhnics.
A study clasz was also arranged which helped tolock into al-
most all general aspects regarding Foot and Mouth Dizease,
it causes, transmission, management and prevention.

The mode of survevwis based on vetermary chinics and
dizpensaries and the observation were recorded bazed on
these reports. The vetennary doctors gave good guadance
throughout the project Previous vear records were also
checked to know about the pattern of its occurrence and to
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check if re-cccurrence 15 reported. A few houses thathost
Footand Mouth Dizeaze infected cows were vissted and var-
ous photagraphs of the affected cows were taken.

The quahity of Foot and Mouth Ihseaze affected and non
—affected normal mulk collected were tested 1n the Zoclogy
lib. The test for protemn content casein was carried cut. The
method for casein detection 1z as follows:

Pipetted out 30 ml of cow’s mulk m 3 comeal flask Then
about 3 mlof glacial acetic acid was added drop by drop mnto
the conieal flask by gently shaking The contents m the flask
were muzed well and allowed to stand for 10 mimutes without
disturbing the flask The precipitate accumulated at the bot-
tom and the upperaguecus laverwas decanted carefully mak-
ing zure that the whole precipitate 1s retamed i the conical
flask. Then the contents of the flask are filtered using ords-
nary filter paper. After filtration 3 ml of chloroform was
zdded to the precipitate retained in the filter paper, and was

taken out and weighed immediately to get the wet weight of
cazein It:z deied and the dryweightis taken Then theamount
of caseinin mulk is caleulated.

Results

Footand Mouth Disease (FMD) 1= one of the most eco-
nomrcally and socially devastating disease affecting animal
agriculture throughout the world. After detasled study of
Footand AMouthDizease andats effect ont arumals. the follow-

g resulfs were obtamed.
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Table 1: No. of outbreaks in various

years in Avanoor region (2008-2013)

Mumberof animals affected in varicus
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Total 19 1 4 2 3 203

Table2
No. of ontbreaks in 2013 in Ayyanthole locality

SerialNo Trpe of anmimal MNumber
W 1 Cow 54
' L 2 Calf 23
= 3 Heifer 10
-
B 4 Goat 0
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Table 3

No. of outbreaks in Thanikkondam area in 2013

Serial Na. Trpe of animal MNumber

1 Cow 38

2 Calt 19

3 He:ifer &

- Buffale 3
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Casein content in milk
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Discussion !

Foot and Mouth Disease the most contagious Trans

ecting cloven — footed ammals.
Sigmificant econonnc lossis caused brats bgh morbidity and

Many studies i".igr;].ignted :1 & gevere impact on national &
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econonucs caused by FAMDL.

The seventy of clinical sign: wmill depend on the stram of
virus, the age of ammal and the species and breed affected.
The tvpical clinteal sign s the occurrence of blisters (orvesci-
cles) on the muzzle, tongue, hps, mouth, between the toes,
above the hooves, teats and potential pressure points on the
skin Ruptured bhisters ininter digatal space can resultin lame-
nezz and reluctance to move or eat due to vescles in the
mouth. Secondary bactenal mfection of open blisterscanal-
so occur (Platel -Platel1l). An example 1z Haemerrogeous
septicaermia Other symptoms often seenyare fever, depres-
ston, hypersahnation loss of appetite and weight and drop
milk production. The dizeaze 1z rarely fatal in adult animals,
howevrer the dizeaze carn weakened and debilitate and can re-
sultin severe production losses. The health of young calves;
lambs; kad: and paglets mav be comprosmmsed by lack of mulk
from infected mouth. When young animals are infected with
the Footand Mouth Disease virus, mortabity can be hagh.

The mode of its transmuszion was also noticed. Cattle ase
very suscephble to resparatory route requenng as little as 20
TCID of virus toestablsh mfecthon butrequre 10,000 times
mofe virus to become mfected by the oral route.

Cattle are mamnly infected br mhalation, often from pigs,
whuch excretelatge amountof viruseshrrespiratory aerozols
and are considered highly important in dizease spread large
amount of virus are excreted by infected ammals before chn-
scal signs are emdent and wind mav spread the viros overlong
distances.

Foot and Mouth Disease virus 1 found in all excretions
and secrebions from annfected amimal It can spread eauly

and rapedly brmeans of the following.
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® Introduction of new animals carrving the virus (salma,
milk; semen ete.) toa herd.

® Uszeof contarmnated pens, bldings orvehicles to house
and transport ;usceptrble ammals.

® Use of contammated materials such as hay, feed, ware,
milk or biclogics.

® Feedingsusceptible animals with anwmal products, rawor
unproperly cooked food, mfected wath the varus.

® Dissemmation of Tirus by aerosols transported from an
mfected property ma air currents.

® Accdental release of viras fromalabormatore

® I1lzeof vaccmes contammelve varusdue to p-j:c:duct'ron e1-
rofs i manufachre;

The methods to control and manage the diseaze were also
explamed. Countres in different repions of the world adapt
Footand Mouth Dizease contral pohicies dependimng o the
epidemmolopy of the disease. In Footand MouthDhizease free
countries_ slanghter of allinfected and susceptible n contact
anmimals, quarantme of infected amimals stoctanimaland an-
imal product import regulation and ammal movement re-
strichions are prachced.

For the effective control of Foot and Mouth Dizeasze
abont 60—80%yanimal need to be covered under vaccinaton
50 a3 to control the cutbreak of disease Itcan be made possi-
ble only throughimplementation of vetennaryestensioned-
ucation for ivestock owners about the economics of the dis-
eazes and by makine vaconation services readily available,

Outbreak can also be controlled by one or a combiation
of two methods. Eg. Stamping {slaughterne of allinfected
and in contactammals) and rontinevaccination of animals As
part of Armmal Disease Control Project for Foot and Mouth
Dizease control m Kersla, outbreaks were controlled by re-

stocting anrmal movement from and to the foc: of mfecton;
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through dizinfection of infected premises and treatment of
athng armmals. and conducting nne vaccinations, extending
fromthe penphery to the pointof mfecton withma radius of
5—10kms.

Vaconation for Foot and Mouth Diseaze was also diz-
cussed m our topic. The commonly used vaccines in these ar-
eazare Raksha ovacvaccine Ttiz anadjuvant vaceine,

Revacomationmustbe carned outevery iz months. After
multiple doses of vaccines in older anumals vacomation fre-
quency could he decreased to once a vear provided that no
new strams notcovered by the vaceme formulation emergeor
aze introduced. There are important short comings of cur-
rent inactrrated vaceines, ncluding shot shelf life, the need
tor adequate cold cham of formulated vacones and difficul-
ties of certan zerotvpes and subtvpes to grow in cell cultuse
forvacemne product:on.

From graph 11t can be noted that spnificantinfection has
occurred to the cows of Avancorregion i all the vears. Out
of the 203 cazes reported, 143 were cows, 2B calves, 23 hesfers
and 7 goats . The maximupm infechon s alse reported here as
compared with other study areas: In Ayvanthole region a to-
talof 144 caze: were reported, outof which 84 were cows 23
calves, 10 hesfers, © goats, 13 pigs and 3 buffaloes. Here also
cowswere the mammum infected ones.

The nextarea of the study was Thanikkudam. The obser-
vation there was also on the same times with otherareas. Out
of 68 reported cazses, 38 were cows, 19 cabrez, B hesfersand 3
buffaloes.

Figure 1 shows the Pie—diagram of Footand Mouth Dhs-
easenfected ammals in Avancorremon 2013
8 17.42% of infected animals were cows
o 13 7% were calves
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o 11 33% wereheifersand
* 34%wasgoat

Fipure 2showsthe Footand Mouth Diseaze mfechon dur-
ing 6 consecotive vears in the same area. The mamimum num-
berof caseswere reported i 2013 19 cazes were reportedin
2008.1 casem 2009, 41 2010, 23n 2011 3m 2012 and 203
2013 After 2008, no sigmificant cases were tepostedin the
area till 2012. All repmons showed lugh Foot and Mouth Das-
ease mfectionm the vear 2013.

The reazon formereased chances for cows were analvsed
and 1ts reazon were explaned to us by De Hansh vetennary
doctor of Avancor chric. Majonty of the breeds of cowsin
our zreaare foreipn breeds. Foreion breedsase preferred over
mdigenous breeds for their high mmlk melding quality, Indige-
nous breeds provide only 1 —2 hitres of milk per day whereas
torergn breedz can supply 7 — Bhtres perday. Thesebreedsare
le=s resistant to the etmmironmental condibion 1 our area and
are more susceptible to attack of pathogens.

Sipmificantmiecthonz were alzoreported tocalves inall the
study area. Calves are affected as they are the young ones and
the jurerles are more susceptible to nfections than adults.

Orther ammals showed no Foot and Mouth Dhizeaze infec-
tion since most of them belong to the indigenous breeds.
Butfaloes, pigs etc_ are indigenons and are lnphlvresistant to
the adverse environmental conditions and most strain: of
viruses or pathogens.

The protemn content cazemn was tested i ouvr zoology lab.
Foot and Mouth Diseaze mnfected mulk and normal mulk
showed no considerzble vaniation in protemn. Thus, 1t can be
miferred that the quahty of sulkisnotaffected.

Our studym the Milma milk society showed that quantity

of milkin Footand Mouth Disease infected cows were
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sipnificantly reduced and it 1s 2 temporary effect It can be
due to mastitie (inflammation of udder). The reductionn
milk 13 due to the mability to take proper food due to blisters
in the mouth. Mk 15 87% water in composition. 5o, lack of
food mntake can cause a fall in mulk weld. After the Footand
Mouth Diseaze 1z cured the cow produces nermal amount of
milk as produced earlier This was observed foroveramonth

Smce novirusis able to surtive very hagh temperature, us-
ing mulk of Foot and Mouth Diseasze infected cows after
proper boiling s safe Although there is heavy economecloss
to the society, itno way affects the health of the society

Figurel: showing Foot and Mouth Disease
infected animals in Avanoor region
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Figure2: Showing no. of FMD Infected
Animals in Avanoor region
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Conclusion

Atpresent, Foot and Mouth Diseaze s a relevantizsue in
Kerala 5o, this topsc was chosen for our project. From the
studies, more mformation was collected about the Foot and
Mouth Disease and its transoussion method. The majorcon-
clusions are:
® Footand Mouth Diseaseis aviral diseaze caused by Picor-

nabelonpns to aphtbﬂ farmily of virus.
® Noanimaldieof DﬂlTFDDtﬂ.ﬂd-"\.{DBI'J'JDI‘*EnEE alone Ala-

jonty happens when FAD coupled with other infections
particulardy canzed by bactersa Pasteurella.
®* Footand Mouth Disease infection 12 mamly mfected to
cloven footed animals especially cows.
In calves, mortality rate 15 high as compared to adults.
It 3= a seasonal dizease and it occurs mainly due to in-
creased temperatiure in atmosphere
® Sigmificantreducton m quantty of milkis observed. But
1t is & temporary phenomenon.
® Quahtyof milkiznotaffected by this viral mfechon and 1t
1z safe to use this suilk after boiling.
® Viccination 1z ot proven to be the best method to cuze
thizdiseaseas thiz virusis fastmutating and newstrams are
developed very fast even before the vaccine begins to act.
With the timelyintesrference mandinteraction with the so-
ciety, a great awareness regarding Foot and Mouth Dhaseaze
and itz risk factors could be provided to the general public es-
pecially the milk producers of the areas surveyed Many farm-
ers were ready to take thesrlrestock to the nearby veteninary
clinics forvaccmation and trestment of Foot and Mouth Dis-
ease and also were ready to take precautionary methods to
preventits spreadimg. The message of the mmense impor-
tance of urgent treatmentto the Footand Mouth Disease af-
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fected cattle could be propagated and consequent to thas -

crezzed understanding, many farmerswho were reluctant to
adot that their cows have Foot and AMonth Diseaze, visited
the vetennary chinics conceding that their cows were alsom
need of treatment.
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Generalisation of the Exponential

Distributions and its Applications
in Life Time Data Analysis

# NihalaN. C, Bindu Punathumparambath

Abstract

T he statistical analysis of hifetrme or response time data

has got more importance mn areas sUch 33 engineenng,
medicme, and the biclopcal sciences. Recently therehasheen
lotof research works under gomngin this area Lifetrmedatass
aterm uzed for dezeobing data that measures time to ocour-
rence of some event Lifetime ortime to event s usually con-
sadered as a positrre rezl valued randomwanable havinga con-
tinuous distnbution function. In the present paperwe study
vanous generahzations of the exponential distnbution and
itz apphcations mn hifetime data analrsie: Fanally, we illustrate
the applications of the exponential distdbution with resihent
and tilted parameter. The analysisis carnied outusing R Pack-
age.

1_Introduction

Lifetrme dataisaterm used for desenbimg data thatmeas-
uzes time to oocurrence of some event. The event mav be

death, appearance of some disease, relapse from remission,
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equipment breakdown ete. The development of models and
methods toidealwith hifetimes took placem the secondhalf of
the twentieth century. The development proceeded mto two
main inter minghng streams: through rehability theory and
survival analvsis. The rehability theory concernz wath models
tor hfetimes of components and svstems: in the engmeenne
and industnal fields and the survrval analysis concerns with
medical and similarbiclogcal phenomens. Lafetime distnbu-
tion methodology 1z wadely used 1n the biomedical and engs-
fEEND SCIEnces.

Lifetime or me to eventizusually considered as a positive
real valued random vanable having a continuous distonhution
function: The defimtion of lifetime inclodes a time scaleand
time onigin_ as well as specihication of the event that deter-
mines hifetime. In some mstances, bme may represent age,
with the time onigin as the birth of the mdrrdual Inotherin-
stances, the natural time ongin mav be occurgence of some
event such as entry mto 2 study or diapnos:s of a parficular
dizeaze. In some situations, 1tz difficult to say precizely when
the event occurs, for example, the case of appearance of tu-
mour The time seale s not always real or chronological hme,
especially where machines or equipments are conudered It
could be the number of operations a component performs
before it breaks down. Appheations of hfetime distrtbution
methodology range from investications of the durability of
manufactured items to studies of human diseases and their
trestment.

In present paper, we study two generalizations of the
exponential distribution and itz applications in hifetime da-
ta analysis. Section 2 descnbes survival function, hazard
rate functhion and cumulative hazard rate funchons of ex-
ponential distrbution: Generahzations.of the exponentral

GOVT. ARTS & SCIENCE COLLEGE-RESEARCH JOURNAL



distribution were studied in section 3. Section 4 1sdevoted to
the appheations of parametnc extensions of the exponential
distribution to hfetime datasets. Finally some concludimg re-

marks were grven in section 3.
2. Exponential Distnbution

The esponential distribution 15 a continuous probabihity
distonbution. The exponential distenbution was the first hife-
time model forwhich statistical methods were extensivelr de-
veloped. The probability density function of the exponential
distmbution 1z,

=dx
. 3)= [Aa x=0,
f= 0 x< 0 =

Here A > 0 is the parameter of the distobution, often
called the rate parameter. The distobution 15 supported on the
mterval f0, o<},

The distnbution function s gven by:

B
Flx:d)= [‘u # x2=0, @

o
x< 0. =

The quantile function (inverse comulative distnbution

function) forexp (A)1s:

—In
F—:l-(p:j_]_ = #

, 8gp<l. (23

The survrral function 3(t) for the ezponential distraibutron

18s

s{xAj=e¢™, x>0, 1>0. 3 4
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The b{orhazard rate) 1z grven by

Wax; d)=24, 1>0, .

[
(S]]

The exponental distnbution has constant hazard rates,
torm a baseline for evaluating other famihes. Because they
have only one parameter, they are quite ssmple to deseribe and
are exceptionally amenable to statstical analvsiz. One of the
drawhacks of exponential distnbution s thatitisnot suatable
for modelino datasets with mcreasing and decreasing hazard
rate. The parametric generalizations of exponential distribu-

tion can be a suatable model

3 Generalizations of Exp-:mentiﬂl Dhstributions

In this section we study the exponential distribution with

2 resihence parameter and a tilted parameter (Alarshall and

Ollsr (2007). A useful characteristic of the new distobution
15 thatits faslure rate function can have different shapes We
furst study certan basie distributional properties of these dis-
tributions and provide clozed form expressions for hazard

functons.

A1 Expc:nentiﬁl Drstribution with a Resihence
Parameter

The two parameter fanuly obtamned from the ezponentaal
distnbution by miroducing a resihence parameter was dis-
cussed by Vechulst (1838, 1843) A dizcussion of this and
some related distnbutions hasbeen piven by Ahuya and Nash
[1967). The hazard rates and the zurviral functions have ex-

plicitexpressions, so that thess distributions can provide use-
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tul models forcases where data are missing
The exponential distnibution with reshience parameter
he d.ﬁtﬁbuaar!. function

Fix)= (1™} . kx>0

faa

The probability density function 1z grven by

fix) =.]'.]1E'J'1{I-E"'l]' A 19

The plotof densities of the exponential distobution with
reshience parameter taking values greater than one and less

¥

than one aze respectvely pven below:mn figure (3.1) and (3.2).

Plot of exponential distnbution

with resthence parameter

WAAMBATH

HLUMPA

AT
VAT

LI

Fipure 3.1: Densiticr of the exponentral distrtbution with resilionce pa-

rameter (A = 1) and n=f

o N=2 (dash line) and /=70 {dot s
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Plotof exponential distnbution

with resihence parameter

g
g — s e e ama
= T 1 T T T
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t

Figure 3.2: Densitier of the sxvonential diztribution with resilionce

o 4

baremotor | ;‘L T )and /=01 (Enel, W=0.5 {dask finej and =1 (dot

e

From figure 3.1 and 3 2 we can see that the density expo-
nential distribution with resihence parameteris log concave
forn=1 ar-& logconrex for M| £1. Thedensity f 1z decreazing
when T} = 1 and iz vmumodal whenn= 1.1 >

modex, = [log 1]/ A

The hazard ratess prren by,

o

= P

~ - —lE g iy

= h(x) =2 — x>, (3.3)

L ]

& The plot of Hazard rates of Exponential Distrsbution
_{ with 3 Resihence parameter given below mn fipure (3.3) and
« (34

6
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Hazard rates of exponential with resibence parameter
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From the fipure 3.3 and 3 4we can see that the hazard rate
Yizincreasme forT} = 1, and decreasmefor £ 1.

3.3 Exponential distribution with a Tilt parameter

The surrival function exponential distehution wath a it
parameter has been investigated by Marshall and Oln
1997 ) and 1z grven by,

?E::L'r}-‘*_,%_F A20450y>0¥=1-v (34

For 7= 1.1t reduces to the exponental distnbution.
The probably density function of exponential distobu-
tionwitha tlt parameteris given by

rie %= -
KY) = G petay (3:3)

=[_'-':'_';z.x3 0,A>0,y>0

The function log /7Y, A) iz convex, for 0 < Y= 1, and con-
cave, for¥=1.

This result can be verified by differentiating log fix |AY)
withrespecttox Thismeansthatfory= 1,1+ | Ay 1sdecreas-
g and fory= 1. £ | AY)is vmimodal By sokingdlog -
AY)/ dx=10,1tis readily venfied that a random vanable X with
density f+ | Ay has the mode, mode(X) ¥= 2 modeX) =7
Mogty Hyz2

L
l..—'r-ﬂ'"h

AT
=!]"—_f 320,450,y >0

hix:d, )=

I
L
Lo
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Densities of exponential with tilt parameter
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We can zee that bz |A 1) =Ah{x |AY iz decreasinginx
for 0 <¥=1 andhix | AY)1: mereasimgmz fory> 1.

4. Apphications

In thizzection we discuss the applicabons of resthentand
tilted esponential distnbution in Lifetime data analvsis We
analvzed the Lifetime data using exponential Wesbhull expo-
nentizalwith resthence parameter, exponentialwith tlt param-
eter and Lognormal distobutions. Estmation of parameters
are carried outusmng Mazirmm lkelhood method of estima-
tion and Kolmogoror-Smurnor goodness of fittest, uang

the R Package.

4.1 Analysis of successive fatlures of
air-condiioning equipment

Proschan (1963 gave dataon the ime inhours of opera-
tion, between succeszme failures of sirconditioning equip-
mentin 13 aircraft, taken from Jerald F. Lawless (2003) by
John Wiley & Sons. The data for plane number 3 are as fol-
lows:

90, 10,60, 186,61, 49,14 24 56,2079 84,44 539 29 118
25,136,310, 76, 26,

44 73 62 130,208,70, 101, 208

Here we fitted exponential Wesbull exponential distribu-
tton with resthence parameter, exponentizl distnbubon wnth
tilt parameter and lognormal distribution for the data and 15
pmenan fioure 4. 1. Maxmimum hkebhood estimators of the pa-
rameters for the conditoning equipment time data 13 grven
belowinTable 4.1 and their KS testisgrrenbelowin Table 4.2,
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Fitting of successive failures of aircondiormng equipment
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Figure4.1; Fitt:d E: chonsnieal {cyan dask), exbonential distribution
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paraweter (bluwe dot), Weikull (red dask dot), and fagnormal (black bip
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o

>

= Table{4.1): Air-conditoning equepment time data analy-
s sts—mamimum hkelhood estimates for exponental expo-
1 nental distobution with resithience parameter, exponental
* distobution with tilt parameter, Wesbull and lognormal dus-
& tobuobon.

=
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Parmmetes
exponential
exponential with
restlicnce parmete
exponential waith bl
parameler

Woelall

Logtioemal

=
=

'

|

i

i

|

|

i

i

'

'
sha
[
b~

| — — 0.836

0525 [1292 |=-

4]
A 0.01197 |0.644 |0.021 |-
i
[

0.0197 |1799 |90655 |-

- K-S Test

= K-5 distance
Diztrihution ; p-vahie

i Dl i 5
|3
| exponentsal 0.1432 0.5851
1

Webull 00943 0.9382

exponentil with resilience i _ —

3 0.0865 0.9761

parameter
r

exponential with tilt parameter | 00918 0.9502

| Logniormal 0.0951 09511

L
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From table 4.2 we can see that the p-value for the Kol-
mogorov-Snmenotr test for exponential with resshence pa-
rameter (0.9761) 15 greater than that of exponential expo-
nential with tilt parameter, Weshunll and lognormal distribu-
tion. Hence from Kolmogoror-3mirnov test and figure 4.1,
exponential with resilience parameter is a good fit for the asr-

conditioning equipment time data.
5. Conclusion

In thiz paper we studied two generalizations of exponen-
tial distnbition, exponential distnbution with reshence and
tilt parameter. The hazard rate takes vanety of forms;in par-
trcular for exponential distebution with resilience parameter
the hazard rate ris mereasmp for 1) = 1, and decreasing for M
=1 Inezponential distnbutionwithtilt parameterhazard rate
was decreasing if § <€Y= 1, and 1z mereasmomocfor Y= 1.
Hence the hazard rates and the survrral functions of the gen-
eralizations of esponentsal distobution have explicit expres-
sions. so thattheze distributions could promde uzeful models
formost of the ifetime data

In section 4.2 we discussed the analvsis of the Lifetime
datzsets of successve failure times of air-conditioning
equipment i 13 aireeaft taken from Proschan (1963) 1n Jer-

2ld F Lawlezs (2003). We fitted Exponential distribution;

Weibull, exponential with rezilience parameter, exponentual
with tilt parameter and Lognormal distnbutions for the data
set. Maxzimmm hkelthood estimation of parameters were car-
ried outusing the R Package. Foridentifying the best model
for the data we used KolmogororSommov test. For this data
zet the exponental with resshence parameter has preatest p-
value than that of Exponential, Weiball distbution,
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exponential with tilt parameter and Lognormal Hence the

exponential distnbution with resibenice parameter s good fit
for the datazet
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