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Energy Transfer Studies using Binary Mixtures of [ a4,

: I Dy
in Solvent and Polymer Media

Lohit Naik' and G.H. Malimath?

"“UG and PG Department of Physics, Karnataka Science College, Dharwad

Karnatgly,
Email: ? gurukcd@gmail.com '

Highlights—

In the present study, the energy transfer between the laser d
and PMMA matrix are carried out from steady state method.

Energy transfer efficiency (E;), critical transfer distance (Ro), Bimolecular quenching constan Ko)
and Translation diffusion rate parameter (K4) were calculated. ‘

yes POPOP and Coumarin-334 IN tolyepe

Considerable increase in fluorescence intensity, Energy transfer efficiency (E;) and Bimolecylzr
quenching constant (Kq) in PMMA matrix as compared to liquid system for both the pairs has been
observed.

In the present work, we have carried out energy transfer studies
phenyloxazol-2-yl)phenyl)oxazole (POPOP) as donor and 9-acetyl-
aza-benzo[de]anthracen-10-one (Coumarin-334) as acceptor in
media using steady state method. Bimolecular quenching constan

2.53x10" mol™'s™ in PMMA matrix), Translation diffusion rate parameter (K, = 1.27x10" mol™s™ in
toluene) and critical transfer distance (R, =48.35

x10"°A in toluene and 91.24x10"°A in PMMA matri)
were calculated. It is observed that, Bimolecular quenching constant is more than the translation diffusion
rate parameter. Hence, these results suggest that overall energy transfer is due to Forster Resonance
Energy Transfer (FRET) between donor and acceptor in both the media. Further, It is also nbserv;d tha,
r efficiency in polymer matrix than liquid media wilh
sults suggest that, POPOP- Coumarin-334 pair {iﬂpfd &
PMMA matrix may have potential applications such as Energy Transfer Dye Lasers (ETDL) to Improve
the efficiency, preforms of optical fibers for amplification & tunability and for polymer scintillation
detectors.

using laser dyes 5-phenyl-2(4-(5-
2,3,3,6-tetrahydro-1h,4h-11-oxa-3a-
liquid (Toluene) and polymer (PMMA)
t (Kq=6.43x10" mol™'s™" in toluene and

there is a considerable increase in energy transfe
Increase in acceptor concentration. Hence these re

ID: 1084 100



Proceedings of the National Conference on Luminescence and Applicati -
Indian Institute of Chemical Technology, Hyderabad. 9* - 1 |* _fp %fﬁf}f{g

Photophysical Properties of Laser Dye Coumarin 102
by Computational and Solvatochromic Methods

C.V. Maridevarmath, Lohit Naik and G.H. Malimath

UG and PG Department of Physics, Karnataka Science College, Dharwad, Karnataka.
Email: gurukcd@gmail.com

Highlights—
« Ground and exc_ited state dipole moments of laser dye coumarin 102 were determined from ab initio
computations using (TD-DFT) and different solvatochromic correlations.

» The observations -suggest that, the probe molecule (C102) can be considered as a potential candidate
for designing luminescence materials, fluorescent probes and for non-linear optical materials.

In the present study, the ground (ug) and excited state (j.) dipole moments of laser dye coumarin 102
(C102) were determined theoretically from ab initio computations by using (TD-DFT) calculations with
the help of Gaussian 09W software and the results are found to be (ig) = 7.033 D, () = 7.145 D
respectively. Experimentally the ground state dipole moment was determined by using Guggenheim (p, =
| 884 D), Higassi (p, = 3.694 D) and by solvatochromic method (p, = 1.257 D). The excited state dipole
moments were also determined by using solvatochromic correlations like Lippert’s (p. - 8.589 D),
Bakhshiev’s (M. = 5.874 D), K awski-Chamma-Viallet’s (ji. - 5.434 D), solvatochromic (p. - 5.251-1'.))1r
solvent polarity parameter (p. - 4.412 D), McRae’s (i, = 5.372 D) and Su;_:pan‘s (Pe=9.380 ]Z_)) equations
respectively. The observed higher values of excited state dipole moments in all the methods implies that,
the probe molecule (C102) is more polar or stable in the excited state than in the ground state. The change

in dipole moment (Dy )estimated from solvatochromic method and solvent polarity parameter indicate the

presence of intramolecular charge transfer (ICT), which may be responsible for the increase of dipole
measuring the HOMO-

moment in the excited state. The presence of [CT was further confirmed by '
' let-

LUMO band through DFT computations and also from absorption threshold. Further, using Katfl
S - : interactions were investigated by multiple linear

Abboud-Taft and Catalan parameters, the solute-solvent _ : :
regression  analysis, whigh suggested that, non-specific dielectric interactions of ifv:;?ﬂﬂﬁ
Pmaﬁzabiﬁl}’fdipoiarity control both the excitation spectra and stoke Shl.ﬂ. of thw;1 1;1;0 i
However, the spectroscopic properties of (C102) molecule are less sensitive to YOS

istics of solvents. Further, the reactive centers like electrophilic-site anfi nuclc;ep]hﬂ::fit:i::::;hf
¢ useful jn understanding the ph::ltuchenﬂcal reactions were also idqnuﬁed Mth‘thfm esI:: _
Clectrostatic potential (MESP) 3D plots by using TD-DFT computational a‘nalysm;ijdate observations
Tuggm that, the probe molecule (C102) can be considered as a ]:_mlent:al can
Minescence materials, fluorescent probes and non-linear optical materials.

113



International conference on advanced polymer science held at Dept of
chemistry, Velloru institute of technology, Tamilnadu on October 24-26, 2016.

P

. ment of energy transfer efficiency usi_ng binary mixtures of laser gy,
Studies on enhance - colvent and PMMA matrix.

Lohit Naik and G.H.Malimath*

- Karnotaka, India
UG & PG Department of Physics, Karnataka Science College, Dharwad 58:9(:3::
Corresponding author - E-mail address: gurukcd @gmail.c

h sent studies, we have carried out energy transfer 5tudie% ur..ing. laser dyes SFEhET‘r::-[Ey:mm
ﬂlpth:n*l:lr;uamle {PGP;JP] as acceptor and P-terphenyl (PT) as donor in liquid [TI(ule::}g::{}f;:ul"'s" b
matrix) media using steady state method. Bimi:;ftullﬁf qr:::::::I;gm:::i:Z 2; 1::1;)1" mol™'s™ for toluene) and critical

51x10™ mol*s™ for PMMA matrix), Translation diffusion . It is observed that, Bi

fr::sf:;r distance (R,= 34.34 A for toluene and 65.25 A for PMMA matrix) were :a;u::;eli 5:; ::;eﬂ iy mm
quenching constant is more than the translation diffusion rate pa rameter. Hencd,acceptm T e e
transfer is due to Forster Resonance Energy Transfer (FRET) between it 8000 AU) and energy transfer efficiency in
also observed that there is excellent increase in fluorescence intensity (2000 to iven Table-1. The results suggest that,
dye doped polymer matrix system as compared to liquid media and th.e resultls arle =" ch as Enﬁerg'r Transfer Dye Lasers
these donor-acceptor pair doped in PMMA matrix may have potential ap?llcatlﬂﬂi 5":]1_ and for polymer scintilistion
(ETDL) to improve the efficiency, preforms of optical fibers for amplification & tunability

detectors.

Table.1: Energy transfer efficiency (E+) (%)

Acceptor E. (%) Acceptor concentration Er (%) '
concentration in toluene (x10” M) in PMMA matrix
(x10™ M)

1 24,91 1 38.02

2 30.40 2 51.17

3 45.49 3 60.46

4 53.73 B 73.54

References:

" : 182.
1. Viagin, O; Masalov, A; Bespalova, |; Zelenskaya, O; Tarasov, V; Seminko, V; Oloshina, L. J. lumin. 2016, 179, 178~

2. Deepa, H R; Thipperudrappa, J; Suresh Kumar, H M. Can. J. Phys. 2014, 92, 302-306.

3. Yang, Y; Lin, G; Zou, J; Wang, Z; Wang, M; Qian, G. Opt. Comm. 2007, 277, 138-142.
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;-éhsfer Studies Between Derivatives of 1,3,4-Oxadiazg|,,

Energy T -
& C-334 in Liquid & Polymer Media

Lohit Naik®, Narahari Deshapande®, Imtiyaz Ahamed M. Khazi®

and G. H. Malimath*
UG & PG Department of Physics, Karnatak Science College, Dharwad-580001, Karnatak, Indiq

»CPEPA, Department of Chemistry, Karnatak University, Dharwad -580003, Karnatak, Indiq

E-mail: gurukcd@gmail.com

Forster resonance energy transfer (FRET) & energy transfer efficiency studies were carried oy
on newly synthesized 1,3,4 oxadiazole as donor & C334 as acceptor in ethanol & PMMA matyi,

following steady state & time resolved fluorescence methods. Translation diffusion rate parameter
(k,), Bimolecular quenching constant (k ), critical transfer distance (R,) & energy transfer efficiency
(E,) were calculated. In both the media, higher values of R_confirm the efficient FRET from donor

to acceptor.



DAE-BRNS 14™ biennial Trombay symposium(International) on Radiation and
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Photophysical Properties of two Novel Benzofuran-3-Acetic Acid
Hydrazide Derivatives

C. V. Maridevarmath, Lohit Naik and G. H. Malimath

UG and PG Department of Physics, Karnatak Science College, Dharwad-580001, Karnataka, India
E-mail: gurukcd@gmail.com

The ground and excited state dipole moments of two newly synthesized benzofuran-3-acetic acid
Flydrazide derivatives (5-methyl-benzofuran-3-yl)-acetic acid hydrazide [SMLBH] and (5-methoxy-
Fenznfuran-3-yl)-acetic acid hydrazide [SMOBH] are determined by solvatochromic shift methods
ind from ab initio computations using DFT method. The reactive centers like electrophilic site and

::C;E“Phﬂic site were identified with the help of MESP 3D plots by using TD-DFT computational
alysis,
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Abstract

steady state absorption
pheny}lfimi dazn[z,l-b? [ 1’3,4?&1;;df};zﬂuﬂz?;;l;f;r?ﬁ’:i&?scupy of 5-brumn-2-(paphthalene-l—ylmethyl)-ﬁ-
d excited state properties. Th ; rerent solvents were carried out to understand ground
and excit properties. Ihe experimental data pointed out a significant bathochromic shift of the emission
maxima in polar solvents. Considering the dependence of Stoke's shift on solvent polarity, the dipole moments
of gr U'l_lﬂd state( p ) and excited state( i, ) upon excitation were estimated from Lippert, Bakhshiev, and
Kawski-Chamma-Viallet equations. Further, the ground state dipole moments are calculated using DFT/6-31g’
/ basis set and are compared with experimental values.

Introduction

1,3,4-thiadiazoles have attracted the researchers all over the world to work in this area of new drug development
due to their antimalarial, muscle relaxants, antitumor, lipid peroxidation inhibitor, antimicrobial, and remarkable

analgesic, anti-convulsant, diuretic, hypnotic and sedative properties.They are known to exhibit anticorrosion,
liquid crystal, optical brightening and fluorescent properties.

Experimental | |
The sample used and all the other solvents and chemicals were of spectroscopic grade and were used without

further purification. Absorption and Fluorescence spe..cm’f were rec;&rde:l using HITACHI  50-20 UV-IV:s &
F-2000 Spectrophotometers at fixed 10*M concentration in each solvent.

Results and Discussion 1.8D-47D) were found to be quite sensitive

Steady state fluorescence spectraof SBNPT in different solvents { rescence band(292-342nm) and

- - | ked red shift of the fluo _ : : gds-
o the increase in solvent polarity in th; f;]j:fntl il;f fh?inr&scmtﬂ T ompanied by increase in Stoke's
S

also the solvent polarity dependent re : . is observed with increase in sq!ven!:_ polarity.
5hift{334?-8213c1§"). ngefer slight shift in absorption g‘a;f‘mf li.r’ s F,(€n), and 1 [2(V, TV . tY 7)
a

el s : f
- e ), V f 3 ions, the dipole moments 0
'0m the slopes of ¥, — ViV, — V5 Vs F(en). Va :_Chamma-Viallet ET;::IEEH) upﬂﬂxcitaﬁun were

- ; d N
Vs Fa(a,n] plots and using Lippert, Bakhshiev, an se in the dipole momen| lculated using DFT/6-31g
Bround state (1. )and excite d state ments are caicu :

®Stimateq and S in tabl a good agreem ted state
are given In table. i alues. There 15 3 & le moment of exciied
; : ntal v t dipole
g 25t and are compared with EXPERERL o 1 obseied 1L BT
®Xperimental values of ground stat€ & - 2 INDIA, 6-9 January, 2014



International conference on Material science and ionizing radiation safety and
awareness(ICMSIRSA -2016) held at shivaj university, Kolhapur on 28- 30 January,
2016.

Study of Molecular Interactions in Binary Liquid Mixtures of Methyl 2-
(Benzyloxy) benzoate and Benzene at Different Temperatures

G.H.MALIMATH?*, C.V.MARIDEVARMATH and LOHIT NAIK
Department of Physics, Karnataka Science College, Dharwad, Karnataka, India.

Abstract:
The knowledge of acoustical properties of pure hiquuds and hqud mixtures furmsh

information on molecular structure, nature and strength of molecular interactions. Hence, a study has
been conducted on binary mixtures of Methyl 2- (Benzyloxy) benzoate and Benzene at different
temperatures from 298K to 324K using Ultrasonic interferometer (3MHz frequency). The various
thermo-acoustical parameters like adiabatic compressibility (p), Intermolecular free length(Ly),
Specific acoustic impedance(Z), Molar volume(V,,), Available volume V,(s), Rao’s constant(R,) and
Wada’s constant(W) are calculated from the experimentally measured ultrasonic velocity and density.
It 1s observed that, ultrasonic velocity, density, specific acoustic impedance decreases with increase in
temperature whereas parameters like adiabatic compressibility, intermolecular free length and molar
volume increases with increase in temperature. Hence, results clearly indicate the presence of weak
molecular interactions between the components of the muxture. Further, Rao’s constant (R,) and
Wada’s constant (W) also shows the decreasing trend with increase in temperature and support the

presence of weak molecular interactions between the components of the mixture.



International conference on Material science and ionizing radiation safety and
awareness(ICMSIRSA -2016) held at shivaj1 university, Kolhapur on 28- 30 January,
2016.

Study of Molecular Interactions in Binary Liquid Mixtures of Methyl 2-
(Benzyloxy) benzoate and Benzene at Different Temperatures

G.HMALIMATH?*, CV.MARIDEVARMATH and LOHIT NAIK
Department of Physics, Karnataka Science College, Dharwad, Karnataka, India.
* E-mail: guruked@gmail.com

Abstract:
The knowledge of acoustical properties of pure liquids and liquid mixtures furnish

information on molecular structure, nature and strength of molecular interactions. Hence, a study has
been conducted on binary mixtures of Methyl 2- (Benzyloxy) benzoate and Benzene at different
temperatures from 298K to 324K using Ultrasonic interferometer (3MHz frequency). The various
thermo-acoustical parameters like adiabatic compressibility (B), Intermolecular free length(Ly),
Specific acoustic impedance(Z), Molar volume(V,,), Available volume V,(s), Rao’s constant(R,) and
Wada’s constant(W) are calculated from the experimentally measured ultrasonic velocity and density.
It is observed that, ultrasonic velocity, density, specific acoustic impedance decreases with increase in
temperature whereas parameters like adiabatic compressibility, intermolecular free length and molar
volume increases with increase in temperature. Hence, results clearly indicate the presence of weak
molecular interactions between the components of the mixture. Further, Rao’s constant (R;) and
Wada’s constant (W) also shows the decreasing trend with increase in temperature and support the

presence of weak molecular interactions between the components of the mixture.
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Chapter

Comparative Study of
Phytoplankton Diversity in a
Lentic and Lotic Water Body ot
Haliyal Taluk, Uttar Kannada
District, Karnataka State

Doris M. Singh and S.G. Dinesh Rajan

Department ot Botany, Karnatak Science College,
Dharwad, Karnataka
E-mail: imnokcd@gmail.com

ABSTRACT

ocated in Uttar Kannada District, Karnataka State.

s water bodies. Comparative Phytoplankton study
(Lentic) and Bommanahalli (Lotic) water bodies.

Haliyal Taluk is |

This taluk has numerou
was made on Sambrani

In this present study 31 genera belonging to 5 groups of

Phytoplanktons Wete i dentified in the Sambrani water body and 25 genera
befonging to 5 groups of Phytoplanktons were identified in the

Bommanahalli water body.

~ 1ative Ply o plaiiivit Jiversity assessed Dy Linaex ul Divtal Dispersity
21.73 per cent for both lentic and lotic water bodies. The

was found to be 24 _ ¢ , i
status of Organic Pollution based on Palmer’s Algal Genus Index for
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Chapter 10

Micro-organisms as Pollution

Indicators in Selected Lentic
Habitats of Dharwad, Karnataka

State, India

Doris M. Singh

Department of Botany, Karnatak University’s,
Karnatak Science College, Dlmrwadt Karnataka, India
E-mail: limnokcd@gmail.com

’

ABSTRACT

<cessments from different ponds of Dharwad are presented.
t the samples have physico-chemical properties well within
But increased turbidity and objectionable microbial load,

which indicate water pollution, can serveas an added tool for the rapid evaluation
of water quality. Principal component analysis when subjected to the data matrix,

revealed the status of water quality in the three selected lentic water bodies.

-'#F
2

”

Water quality a
The results show tha
the permi.ﬁsib]e [imits.

Introduction

Water is one of the most important natural resource required for all living

. - . \M * .
Water harbors” micro-organisin- from soil, sewage, air, organic matter,
animals etc. Though the problem if water pollutionis worldwide, it
e attention of scien tists only when it becomes hazardous

organisms.
dead plants and
is depressing that it draws th

for human health
In India, studies on the problems of water pollution have geared up earlier but

analvsis of water qualitv is being a ttended to onlv during the last few decades, wihen
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Chapter 9

Role of Micro-organism in
Production of Single Cell Protein
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#

Introduction

The explosive rate of popul
nations. In India, the rate of pop}ll
and supply from all sources available

ation growth is the major problem faced by developing
ation growth is far greater than food production

to the population. Conventional agricultural

practices may be unable to provide optimum food to the ever-increasing mouths and

th - . 2ceous food supply: The Food and Agriculture
\is results in shortage of protein ekl o protein gap between developed and

Organizati redicted a W1 ; _
de\gzel?)lg 1:: igg,og)E1I;ﬁt\1-(i)(3)1-‘,pAl% least 25 per cent of the world’s population currently suffers

from hunger, malnutrition and st

The single-cell protein 15 prep ingle-cell protei
_ . attle. Generally, single-cell protens are
Protein source for human beings and for‘ cat e rmans firstused the BT

ria and algae _
Produced from the culture of yeast, bacte (e hen, other countries have been

First World War. Sm.ce t

. New agricultural practices Y ever-expanding, protein may be
he cultivation of soybeans an _ ™ d the use Of MICro-org anisms as the

SXtracted from 'liq_uid wastes by ult
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, 1.C. Taranath’, S.S. Kamble*. A.C Devi Pr
e\ Y , A.G. asad’,
A. Channabasava ° i

Department of Botany,
**¥DOS in Botany,

Karnatak Science College, Dharwad — 580 007, Karnataka

4 Karnatak University, Pavate Nagar, Dharwad — 580 003, Karnataka
Department of Botany, Shivaji University, Vidyanagar, Kolhapur-416 004,
Maharashtra

"DOS in Environmental Science, University of Mysore, Manasagangotri,
Mysore-06, Karnataka

ABSTRACT

Phytoremediation is an emerging technology that uses various plants to degrade,
exXtract, contain or immobilize contaminants from soil and water. Pistia stratiotes, an
WQuatic plant has been tested for phytoremediation of domestic waste water. Azolla rubra
S afr ee-floating water fern, which has been used for several decades as a green manure
M rice fields owing to the nitrogen fixing ability of Cyanobacterium, Anabaena azollae.
Arbuscylay mycorrhizal fungi (AMF) belong to the wide spectrum of soil microbiota and
are able to improve the growth of the host plant, particularly in soils of low nutritional
Status. AMFE increases tolerance to extreme drought conditions, high soil salinity and heavy
Mmetql toxicity. The mycorrhizal plants have particularly advantage over non-mycorrhizal
Plants because mycorrhizal plants survive soils with deficiency of phosphorous. Research
M genetic engineering techniques to implant more efficient accumulator gene in plants
'S being carried out. For example- seedlings of Brassica juncea introduced with E-coli-
8Shl-gene showed increased tolerance to cadmium and had higher concentration of phyto-
helatiy and glutathione as compared to the wild type seedlings. This chapter thus reviews

al the - ' d in the present day and stresses on creati
Phytor ati ues being used it L€ pi 49 Y RN
au!are?zes"sj ! emediation ft?Chnlq : towards the p}lyfor€771€dlat?011 and IdEﬂt{ﬁCﬂ“O_” Of

Ko e _ D e R RN A e T - .
s Worgs. pOIIfItfo}z Dusiivide: Mycarrhﬁ“fr Heavy metals, 5alt tolerance, Contaminants

g



Chapter 15

Trends in Management of
Environmental Issues

T.C. Taranath', H.C. Lakshman?, S.S. Kamble’, A. Channabasava’ and K.P. Kolkar >

“23DOS in Botany, Karnatak University, Pavate Nagar,
Dharwad — 580 003, Karnataka
*‘Department of Botany, Shivaji University, Vidyanagar,
Kolhapur-416 004, Maharashtra

"Department of Botany, Karnatak Science College,
Dharwad — 580 007, Karnataka

ABSTRACT

India’s rapid growth is causing its rapid environmental destruction. Due to the
increasing population pressure, India s pushing itself ahead way too hard with aggressive
industrial development, producing enormous amounts of untreated toxic waste, which
often end up in our rivers, lakes, forest and landfills.

Unplanned and unmanageable growth of urban areas is causing tragic environmental
degradation. Tropical deforestation is responsible in part for the increase in carbon dioxide
in the atmosphere. Of all the human induced land degradation problems, the permanent
loss of soil productivity due to erosion is worst on the global scale. Accelerated erosion
occurs where agriculture 15 practiced and it 1S irreversible in nature. Loss of nutrient
rich fine soil not only reduces productivity, but also results on silting of water bodies
and streams, and induces release of soil carbon from particulate organic material, which
contributes global warming. Over fishing is a problem with many marine stocks, physical
alterations to coastal habitats increased the susceptibility of coastal populations to ﬂood;n g
and erosion. Sea level will rise as climate change pushes planetary temperatures high.
Environmental changes, due to increase of green house gas (GHG) concentration has

- jod1 ty, regeneration, biomass growth rate
impacts on agro-forestry ecosystems, biodiversity, reg / gr

1 > reivibution of plant species. Thus this review artz’c_le of the most highly
' iggdgzzﬁigﬁ:f :Z}:;gt%itrial 51{0505 significant contributions across five broad themes: the
?E : drivers and impacts of systemic and cumulative change, cross cutting concepts such as

vulnerability and resilience, approar:hes to management, control and policy, and different
i perspectives of climate change. -
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SIGNIFICANCE OF MICROBIAL DIVERSITY IN
MAINTENANCE OF ECOSYSTEM

K.P. KoLkaAR, H.C. LaksumaN, T.C. TARANATH
AND A. CHANNABASAVA

INTRODUCTION

Since the dawn of life, some 3-5 billion years ago our planet has giant asteroids,
erupted with explosive volcanoes at the rate of mount saint Helen sized blasts per month,
accumulated in its atmosphere on the lethal chemicals in the history of life endured three

ice ages some of most magnificent species originated, i.e., microbial life existed more than
3.5 billions years ago, 1 billions years after the formation earth, 3 billions years before the
plants and animals appeared on earth. According to Wilson (1988), Biodiversity is defined
as the variability among living organisms. This includes diversity within species, between
species and of ecosystem. International Convention on Biological Diversity (C.B.D) defined

microbial diversity as the vanability among micro-organisms from all sources including
terrestrial, marine and aquatic ecosystem.
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(’urmma kamatf:zifmasc Anmlra; Vciayud!wx and V. e %{ural dharn 12 e rfrm i e am i

mhcr th:m the type Imahty i.e. from Dharwad, K’m AMaka nﬂmlms de -.,mmmrs and it OTERLG T A
prm:df:d | | '

Key wnrds Cumuma"karnamkﬁmm Typc lacal zty i')harw*ad Kar“& iaka)

Intmd uctiﬂn

The Gcnus C'urcuma L is with about 12& species; dmtr;hmd ".:.hu::ﬁv in ‘fdm anid .mrh;--__' 3
East Indsa with few extensions to Australia and South Pacific region. The Sci stisty are ot Faifforenice "

G In apmmn regarding the actual number of %peme:r; as about 106 ';pe*..am By -;;r g {O0K A
3 about 80 species by Larsen ef al (1998) - =

In India, there are about 29 species of curcuma (Karthikeyan er al., 1989, distriburest
in almost all states and many are cultivated and naturalized. About 20 spesies of Curcima .
‘known from South India and out of which 14 species are reported fram _;_(.lw;,fmhm niv § Sabu,

o

£
2006). Curcuma karnatakensis was firsttime discovered on by Amaraj er ol (1991} Para iratisdhi

~ village, Uttar Kannada district of Karnataka. The reievant regional floras mi*hmwi affer 199

from dfferent districts of Karnataka (Sharma er al. 1984, Seetharam eral., 2000 Ehar, 2003 ami

Man _}unatha et al., 2004) did not stated any further report of this species. However, the tame = lant

- was collected from Dharwad, Karnataka on 08-06-2008. Thug this plant was ¢ catlesred for i
- time other than type locality and presently deposited in Herbariom af *’hct urgm*mmt rzf“ ﬁméw
Kamatak Sc:cnce Collcge, Dharwad Kamataka ' XNy o -

; Piant Descripn{m _

Curcuma kamatakensxs Amalraj Velavudhan and Murahdharm iy f mmr Tamn, ;.’3:1!, ;;‘_"..

490»492 1991. Fig. 1 . it :
Type Karnataka Uttar Kannada Dt !1 09. 94} Fzrahﬁl A.rmfm] i}‘!}”*’ Emm V?‘;ff;

v O p

et ~ Plant short; mat stock *zmall 6 ¥ 2 o stipitate rubers m}mm_ 1§ ¥ Tem, fasiformor.
o camcal whtte inside. Leaves more than 40X 18cm, broadvmfam*iizpm., m'eaam:ﬂnﬂrwmﬂ. el
~ base unequal at acuminate at apex; veins closely arranged; glabrous; petiol les shorrer ham lamne.

about,ﬁcm long, panole and sheath green o1 purple—tmszﬁd Inflorsscence hﬂc":zi groenrak upw R
16 ¢m long; coma absent; peduncle to 7 cm jong; bracts gvate to 3.2 % Z o, Acule, ges mam HE e

- with pinkish pctzo!e have pinkish green bracts. Flowers about 6 oo long, 703 —apliite; calysaned

~ ¢m long, minutely ha:ry sutside, tube hairy at base transparent green, ’hﬁ‘f Aohed, ..,nmzm e -j..f i

At :a_jk;b:: pmmment acute, splitonone side, mmumiy hairy; corolla mmuw!v ?wr'# cutside: mpe palk o

. vellow; ‘segments rose-coloured; dorsal lobe with heaked tip;. lateral fobes. swhite wirly paie Rmor

s ."-"t:r‘gc staminodes mulncﬁlaured terminal portion white, middie rose-coloured: it %"#Wmmm ﬁ S
- yeliow tinge, laterals 3x 1.2 cm, cbmfate' !ab&ﬂum 1.9 % 2 om, clearly rheme-inbed, mﬂﬂ&z ; i F

 larger, apex, bifid bright ye!inw band in thrf*af thmm dﬁﬂﬁaiv hairy: mrhc:-'ﬂ ﬂmm

$ sy ; .:_'__ I. : ,
 hairy, white with incurved, dmmwards pmn’zmg r;r*fuurat* ApUTS, ﬁnerm,z rnm fri 1o 1&"1“‘*&11‘3... E{,._ Ak
3 miimﬁzﬂz aviz E%ﬁméﬂ e

m"c vﬁ‘imw engymuﬁ gJaﬂd; 2 akﬂm 5 mm Img, !mm:: mfﬁw A5l
glmmm A i e e S e

F’iowering ﬂmi fmiting tim:* Mww‘;.f:pmmw,r ; '. .
ntttﬁhﬂﬁﬁw Emﬁemm m Kﬂmﬁﬁt}m amm %nu*{*“ ﬁfim g
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CThe collections of Herbarnum of Foresd Bn“tﬁﬂ Hspnvb.ﬁ Stgte, DRarwat, (Hz;,. %l\.rﬁg w..;,v-g W T., e
carrivd out duting 1030 and 1960 ot Prot AL R Braganza He served as Professor of Plang Sesence i
Agricultural ax well gy KarnataX Colicge v Dbarwad, Karpataks, b this partod b s been fraved f.:u |
Western Ghats o0 North Karnaiaka extensively and past oF Souther Mabarashtrg, Qug of hig ool YOS,
b s donated more than 300 herbariwm spegimens o Narntatak O Q”..'.&Br.: DNhaswisd. Do :..afu.aﬂ:'.&m,m |
dtld wmmngmwm of klkibd[’hl mnany oftheny were t;‘;}z [uf i1y M collectie 1S a0 wﬂ\ FAY Mosthisria werd
found. They are good in condition and perfect identification, poisoning, pasting and labehimg. Bven
though they are wmore than 60 years 0, they look Hke 3 fresh herbaruum « ﬂ‘“f.?ﬂ"'- >e B Yo old, The -
list comprises about 34 tavmiies, 127 gonera and 167 species are from: diilorent lovations. These -

herbarivms were scanned and arranged according to the tamtly genera and spgies

Key werds: A, R Braganza, Herbariuro, Karnataka, Mahazashirs.

lutlmiuction

plant\ dctmlad t..\\cmomlml studw::., pﬁ:‘pdﬂltlml G't herbannm xgmsmm,.ﬁ t : reconds 2 _
studies (Jasral er al., 2000). A herbarium is the store house of collection of pr E.weui :.-:“-..ﬁ dried

~ specimens are arran ged | in the sequence of an accepted classification for turther scientific study
(Naik, 1992). Herbarium speciman is accompanied by field note or field records such as thos

the places of collections, habitat, colour of the flowers ete. and 1 1S 'ralum as goad as s ongmal iving |
phnt(Vﬂnu 2002). _ Pt gt
Datar and Ghate (2009) described the need for onimre herbarium in India. Digislization

of herban..l is being initiated in India by Agarkar He charium (AHMA), Sasyabharthi, Samp
(Rawat, 2009). Digitilization of herbaria certainly has many limitations and delin wgations thathave

‘already been reviewed by several workers (Sanjappa et af, 2003; Jain, 2008). The present paper

" is dealing with the herbarium specimens of Prof. A. R, Bmgmw F{*rmt Botanist, which were
- dlgltlzed and arrdngt:d dccordmﬂ to the family, genera and species. - | ¥ |

Materml and Methods

- During 1950 and 1960, plant e‘{plorﬂuen was ca.med Qut b\* P‘QLA Bm&aﬂ = in im.._ '-
‘Western Ghat of North Karnataka and in few places in Maharashtra. The places are Anshi bh..l,_ g
Bank of stream of Gondalli Kan, Bundel Ghat, Dandeh, Dasnalli, Kadra, Devimane Ghat, Di \EIWEL,

o Gangawati bank (Hosakambi), Gersappe, Gemppﬂ&crdmom} Gersappe (&irwm gyvergreen 1 s

‘Gunji (Londa), Hosakambi (kondalli kan), Hosakambi kan, Jog, Kadra, Kadra (Anshi ghat) Karwar,

F."" L .

Karwar (Mangrove), Khandala, Khandala (Valley), Kondalli village (Hosakambi), Kulgi. 5‘1‘”“1-{

' Kuni Kan, Londa, Londa (Banks of Pandri nadi), Mahabaleshwar, \iaiemm; Mathe a-.."’L.-_r1.._1 :

Mavmgundl Mundurli, Murdi kan (kadra), Ragi hosalli, Safgen(kalmadx bank). Strsi, Strw {EZ*:EEN?‘

i Sulgeri (Kali nadi bank), Tukkad bail, Virjekan (Kadra), ¥ ellapur, Yellapur i‘\:ha&mﬂzﬂm K3 ,ﬂ“ : :

L R Yellapur(Sahasmhalh), Yellapur(Telven} and Ye![apur(’l‘ul\kadbdl !-.ap} ?”“’*ﬂl“ﬂﬂ“i‘L S x. i i -;- .
"'--L'__werecollectcd byhtm _ L, R A R

Identifi cat:on of these specnmens was cross cheeked and nOmENS E

- E:E‘ ﬁmﬁm “""'m AR D

* relevant floras of adjacent areas (Hooker, 1872-97; Cooke, 1903-08; Talbot. {909 and 1911; Sa idanba, . -

: ","-'-""ananged according to the names of family and species, with the alphabetic

L names, fo!lowed by place of c.allecncn date of mileﬁ.zmns.. c&lfeu@rnumbﬂr ﬁ‘?B‘;ﬂ’ﬂhfﬂng

T 1984 and 1996; Sharma et al. 1984. All these herbanum were scanned (J:mm etad, 2000) and . i
o cal %m“ﬂme ofgénenic =
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Thermal Degradatlon of Ternary Blend IFilms Contdmmg
PV A/Chitosan/Vanillin

Deepak Kasai', Ravindra Chougale®", Saraswati Masti®, Shivayogi Narasgoudar*

"Depm tment of Materials Science, Mangalore University, Mangalagangothri-574199, Karnataka, India
“P. G. Department of Studies In ( ‘hemistry, Karnatak University, Dharvad-380003, Karnataka, India.
HDepartment of Chemistry, Karnatak Science € ‘ollege, Dharwad-380 001, Karnataka, India

*Corresponding author: chougaleravindra‘a yahoo.com

Abstract: The ternary chitosan/poly (vinyl alcohol)/vanillin blend films were prepared by solution casting method  “The
mfluence of equal weight percent of poly (vinyl alcohol) and vanillin on thermal stability ol the chitosan blend films were
investigated by using thermogravimetric analysis (TGA). The kinetic parameters such as enthalpy (AL*), entropy (AS*),
and Gibbs free energy (AG*™) in the first and second decomposition steps based on the thermogravimetric data were
calculated. The thermal stabilities of the blend films were conlirmed by thermodynamic parameters obtamed i the
activation energies, which indicated that increase in the equal weight percent ol PYA/Avanillin decreased the thermal
stability of the chitosan film.

Key words: Chitosan, PVA. vanillin and thermogavimetry.

INTRODUCTION

Nowadays. thermal degradation studies ol biopolymer blend films became a subject of interest.  Study of the

thermal behavior of polymer blend lilms at different temperature provides insight information about the nature of

~ degradation at various temperatures.  Degradation of biopolymer includes all changes associated with the chemical

structure and physical properties duc to external chemical or physical stress. The aim ol the present study is 1o reycal

the amount of information about thermal decomposition blend films and to estimate the Kinetic parameters such as

activation energy (Ea). enthalpy (AH), entropy (AS), and Gibbs free energy (AGY). These parameters can be used o
aive a better understanding ol the thermal properties ol the polymer blend films.

EXPERIMENT
Preparation of blend films

The equal weight percent of poly (vinyl alcohol)/vanillin (PVA/Vn) doped chitosan films were prepared by solvent

- casting technique. Dilferent weight ratios ol individual CH PVA and Vn solution were prepared in a respective

solvent (chitosan in 1 % acetic acid, PVA, and Vn in distilled water). Alter complete dissolution, all solution were

. mixed and stirred overnight to get clear homogencous and viscous solution. Further, the mixture was poured into

Petri dishes and allowed to evaporate the solvent at room leleaLLuu Then dry ms were peeled ofl and stored in
the desncuatms Lmlll use. |

2 Internanionad Cragfercaee o Comdensed Matier and Appdicd Pinvseoy 10 2047
AIP Conl. Proc, 1953, 030220-1-030220-d hips dorore 10 0631 3032561
~ Published by AP Publishing, 978«0-7334-1648.2-$34} Ui)
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S "'._f'mountamous regions are covered with dense forests. mf,. ,/-zf,fﬂﬁ in (ﬁfrh

. many respects. It is mainly an inland plateau of varying hel

© . Km. This zone embraces sixteen drier. ‘maidan’ districts v

ey i+ ';Bldar Bijapur, Chil radurga, baﬁmdﬁm r:idd” Gulbat fa *

_‘Raichur ana Turnkur These dst:frtr"‘ i between ‘1{ 45 480 25 1 5

__.'-..1'Isngxtude The total forest area in this region accounts o r;:'ﬂ; 7% ¢t o

* ."._"_area The ploneeﬂﬂg WGrk of QIT J D. Hooker gﬂd his assnciztes 'i%/'[;‘/_,f;?}uﬂ ;;f};zy{::;:_ﬂﬁaffw e

~ limited. Who published the only available, monumental and exhzustive work o the Florz of indiz.

S -wherem Bellary and Kolar districts are occasionally mentioned. This wzs followed by the
~ publication of a number of provincialiregional floras, ag wished by Sir Hoorer in the valediciory

- preface of his last volume. With reference to the present zrez, mention may be made of fne Fioz

i of he Bombay Presidency by T. Cooke (1901-08) whergin only Bijapur district 5 cted zrgd of e

~flora of the Presidency of WMadras by J.G. Gamble {parte. 81 L by CEC Fisgher (1915-%

 which deals with the southern districts of Bellary ang K.UE«;r .S Khan's {1953 Forest |

‘Hyderabad State deals with the woody species covering in, general the northerm. f:i'::'if.izif:; f**

 in the southem districts, which were described, by Roth {1227) i hig $
~ but no definite localities are indicated there. Wight collected apout 2007 speci
o ~posted at Bellary in 1833, which are very often mentioned by Sir Hooker and
 their floras. Subseguently there was 2 compiete full in the e collections acliviies i Ing ¢
il the end of the nineteenth century and the beginning of the fwentietn cemtury. when Cogee. "o 0
-..'.-.,"":'-'*Noodrmf and Talbot collected in Bijapur dis trict. IJar‘u' f“ which find 2 place dgng ;*’i, o B
" and are deposited at BSI. Argund the first decade of the present cerfury many workess from
e Puge’ went, and collected in Bijapur “district. These i!’if‘ud*‘d Bhide. Bhiva, Paangpye aie. e s e
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~ Gulbarga and Raichur with out any, particular reference o them Buchzran Hamiton {18075
- seems to be the pioneer “who collected in the pree:&m arez in the disirict of Xolar, Tup rf.:’ g
'.:-'Chstradurga on his journey from Madras through the Countries of i!ﬁyi:gf,.;_,,,r.ﬁ ,,g,: nara and Welzer - 010
~ during 1800-1801. Unfortunately these collections were greaty i
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Dry zone plam dwar%ny and :1& fﬁdf}dgﬁmg o : e

., (huge rocks and bouiders included)” This work dezls with *4’5 pesie wigfw ot ;W&J Tl
" and 140 families of which 156 species are cultigens. The fc '*""35 in the ese gisticls 208 yery MUCH. - o0 o
scattered all over and are Jocated in small pockets; the forests ﬁ‘gmﬁ ves bemg very open Eﬁﬁ DER
" ctinted are known to possess great variety in terms ‘of plant and animal species. W . oo
o diinctness of the vegetation, being categorized as scrub, iself dmanﬁ% i0r 8 Spevas SIS W it
R ey {.icoqservatwn The hardiness of various species 10 wit hstang the vagaries of mature in PR et
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" '_;.m;u,.mg OF CH 41{.&(‘"1‘?11 V ARI nm\" mn DATA PRESENTATION IN |
_ SOME SPECIES 01« BAUHINIA L., CASSIA L., (AE.MLPINIA L.,
Hmmucxn ROXB. AND MOULLAVA ADAN. (CAESALPINIACE. AE)

: K.KO'I‘RHSIL\ AND *Y.N. SEETEL—\R..-\M |
_ Dupartmcm of Botany, hamatak Sucncc Cﬁllcg:.

" Dharwad-580 001, hurmtaka (Statc)
*Dc[mrtmmt of Botany, Gulbarga University, Gulbarga, Karnataka

P Abstmct | _ | _
jThc -pi"c"scnt study on 1"5 species of Bauhinia, 19 species of Cassia, five 5pccics. ct‘
i ch.s'alpmza one of Haradwickia and one of Moullava. These specimens were collected
I tmm vancus parts of Kamataka and other states. The collected specimens were
-__1dcm_1ﬁcd wuh_mc help of Flora, mcnographs and Pictorial Cyclopedia of Cultivated
'_'.'Planis*' o A ' ' g e

1~0r charactcr anahsm 12 multistate quantitative and 8 multlstagc quahtatwc

'_cllaractcrs ucrc ccnsrdcrcd to draw the polygmph of the genera under study The
i ipolygraph are plcttcd separately f()llcwmﬂ the method of Hutchmscn (1936) and
(ool '_ Dawdson (1947) Thcsc polvgraphs shows an affinity among the taxa at glance. The

*details of the charactcr character statcs and mdc}.. values are tabulated in the table.

Audcrson s mctrcgh«ph analysis mcthcd was used to study the mterspeclﬁc and1

mtcrgcncnc variability among taxa. The cpldcrmal cell size on both adaxial and abaxial -

surfaces were ccnmdercd for mctmglyph Abcut 50 cells of each surfaces were obsewcd

and mcan valucs werc ccn51dcred fcr plotting. Thc dctalls of the character arc gwcn in

the tablc The closc afﬁnity bctwccn Bauhinia and Ham’mckfa mmllarly Caesalprma'-

ancl Mouﬂava has bccn nctlccd in our study

' lutrnductlon ‘

1t s y.ncmllﬁ ucccplcd tcday lh u lh:. bmgtnp\ucal tmd cculcg‘ual mdmtmu uf .‘ o
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and rcpmducucn of pOpulaucm and thc:r clwumuncm
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-'mcncgraphs (Bakt,r 1879 Ccckc 1903 dc WIL 1956 Gmnblc 1935 imd Sa\danha, 1'934}

- The cultivated species were also 1dcnt1hf.d wuh thc hclp cf PlCtOI’lﬂl (,ycltmpcdm cf thc
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