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ABSTRACT

Anthocyanins are water soluble pigments and have been
used to colour food from time immemorial. The major
function of anthocyanins is to provide colour to flowers,
fruits and there by facilitate pollination and also help
dispersal of seeds. Anthocyanins are also protecting leaves
from ultraviolet radiation and deterring herbivores, Balsam
is one of the species show wide variation in terms of colour
and shape of ower. Six cultivars of Impatiens balsamina
L.were collected from open feld and used for estimating
anthocyanin of flowers. The cultivars screened were violet,
red, light lavender, dark lavender, purple red and pink.
They were named CV-1, CV-2, CV-3,CV¥-4, CV-5and CV-
6 respectively. Purple red cultivar displayed the highest
anthocyanin content at open field when compared with other
cultivars of balsam. DPPH and FRAP assays showed
significant antioxidant potentiality when compared with
the standards (BHT and ascorbate). This basic work
suggests that species of Impatiens may be used for
extraction of anthocyanin as organic colour of plant origin
and further studies are needed to use them as natural food
colourants,

Keywords Anthocyanin; antioxidani; balsam; DPPH;

FRAP

Plants rich in anthocyanins are Paccinium
species, such as blueberry, cranberry, and bilberry;
Rubus, berries, including black raspberry, red
raspberry, and blackberry; blackcurrant, cherry,
egeplant (aubergine) peel, black rice, , muscadine
grape, Concord grape,red cabbage, and violet petals.
Red-fleshed peaches and apples contain anthocyanins.
Anthocyanins are less abundant in banana, asparagus,
pea, fennel, pear, and potato, and may be totally absent
in certain cultivars of green gooseberries. Content of
anthocyanins in the leaves of colorful plant foods, such
as purple corn, blueberries or lingonberries, is about
10 times higher than in the edible kernels or fruit. The
color spectrum of grape berry leaves can be analysed
to evaluate the amount of anthocyanins. Fruit maturity,
quality and harvest time can be evaluated on the basis
of the spectrum analysis,
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Anthocyanins are considered secondary
metabolites as a food additive with E number E163
(INS number 163); they are approved for use as a
food additive in the EU, (UK Food Standards, 2011)
Australia and New Zealand (Australia New Zealand
Food Standards, 2011)

In this scenario the present study aims to
investigate the total anthocyanin content of six balsam
(Impatiens balsamina L.) varieties, a less utilized
ornamental plant and their antioxidant potentiality.

MATERIALS AND METHODS

Plant material

The plant material selected for the study was
flowers of six cultivating varieties of Impatiens
balsamina L. The cultivars were named CV-1, CV-
2, CV-3, CV4, CV-5 and CV-6 based on their flower
colour i.e. violet, red, light lavender, dark lavender,
purple red and pink respectively.

Quantification of Anthocyanin

Anthocyanin was extracted and quantified by the
methodology of Moreira et al.,(2008).

Analysis of antioxidant potentiality

Evaluation of DPPH radical scavenging
activity

The free-radical scavenging activity of
anthocyanin was measured with the stable radical 2,2-
diphenyl-1-picrylhydrazyl (DPPH) in terms of
hydrogen- donating or radical-scavenging activity
according to the procedure of Rajesh and Natvar

(2011). Butylated hydroxy toluene (BHT), and
ascorbic acid were used as reference compounds.

Ferric reducing antioxidant power (FRAP)

The reducing capacity of anthocyanin was

measured following the method of Peiyuan et al,,
(2011).
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Abstract

Impatiens comprises about 1000 species, widely distributed throughout Africa, North
America and Asia. The family Balsaminaceae includes the genera Hydrocera and Impatiens.
Impatiens are commonly known as, Jewel weed, touch me-not, snap weed etc. The Latin
word ‘impatient’ means ripe fruits burst open when touched. This genus is known for
indoor landscaping due to their colorful blooms in shady environments. Some species are
annuals which produce blooms from monsoon to winter, while the perennial species mostly
flowers during summer or infrequently throughout the year. Most species are used by the
tribals as herbal remedies for curing diverse human disorders. Ethnnj:hannacolugical!y,
the whole plant was used as antidote against bee stings, insect bite, poison ivy, anxiety,
itching, fungal and bacterial. It was also used as natural colouring agent for hair. Many
phytochemical constituents like phenols and flavanoids were isolated and fractionated from
limited number of species. Thus, the aim of this survey is to document the ethnomedicinal
traditional knowledge related with pharmacological features of Impatiens species from
Bonacaud. Coloured floral extracts of most of the Impatiens species contain substantial
level of anthocyanin and was used as curative agent against many human disorders. Future
works are warranted to evaluate and correlate the biological potentialities with anthocyanin
profile of the wild Impatiens.

Keywords: Impatiens, Anthocyanin, Phenols, Folklore knowledge

1. Introduction

Balsaminaceae includes annual and perennial herbs into two wing like structure and a 5-valved capsule,
that show prominent and complex floral morphology. Hydrocera triflora is a semi-aquatic herb reported
Hydrocera Wight & Am., (monotypic genus) and from the Indomalesian region. Impatiens accounts
Impatiens L.,(high number of species) represent the approximately 1,000 species (Janssens et af., 2009)
two genera of the family. Hydrocera is identified byits and distributed along the tropical and subtropical parts
pentamerous, polypetalous nature with capsular berry of the Old World as well as along the North temperate
while Impatiens were tetramerous with fused petals zones (Mabberly, 2008). The genus is recorded along



[VOLUME 5 1 ISSUE 3 I JULY - SEPT 2018] e ISSN 2348 -1269, Print ISSN 2349-5138
http://ijrar.com/ Cosmos Impact Factor 4.236

Impact of reed bamboos on the surrounding vegetation in reserve
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ABSTRACT The reed bamboos, Ochlandra wightii and Ochlandra travancorica shows some effect on the nearby

vegetation which can be due to the presence of some toxins or due to any biochemical interactions. The study areas of
reserve forests in Thiruvananthapuram district, confirms the inhibitory effect of bamboos that is directly or indirectly
affecting the growth and survival of other plants. The different plant species in the forest areas with bamboos were
documented and was compared with those of the control site. The control sites where reed bamboos were absent were
rich in vegetation when compared to the study area. The analysis for chlorophyll pigment was also carried out and the
results showed much variation between plants in sample sites and control sites. The results draw the conclusion that
there is an allelopathtic effect of reed bamboos in the reserve forest areas of Thiruvananthapuram which suppresses
other plant growth.

Keywords: Ochlandra, Ecophysiology, Allelopathy

Introduction

Bamboos are evergreen fast-growing perennials in the grass family Gramineae. Usually bamboos
have hollow stems that cannot be bent easily. Sometimes bamboos reach upto 100 ft. or more in height.
Bamboo has many ecological functions, most significantly soil conservation and carbon sequestration.
Competition is seen between plants for moisture, light and soil nutrients. In this competition, these plants
have developed various defence strategies against their neighbouring plants, it is known as allelopathy
when this defence is chemical in nature. Alleopathy is most frequent when one type of plant competes with
another type. Allelopathic inhibition results from the interaction between flavonoids, alkaloids, terpenoids,
steroids, carbohydrates and aminoacids. However environmental stresses, temperature levels, diseases and
solar radiation can also affect allelopathic inhibition. An allelopathic plant releases its protective chemicals
by many ways such as volatilization, leaching and exudation. These toxic chemicals are absorbed by other
plants and die. The present investigation entitled “Impact of reed bamboos on the surrounding vegetation in
reserve forests of Thiruvananthapuram, Kerala”is an attempt to study and compare the eco-physiological
aspects of reed bamboos Ochlandra travancoria and Ochlandra wightii.

Materials and Methods

The two species selected for study were Ochlandra travancorica and Ochlandra wightii from the
protected forest areas of Thiruvananthapuram district in Kerala. The areas of study were visited in the
month of June 2018 and analyzed for vegetation growth. Primary data collection was done by taking 3 plots
of size (3m*3m) and a control site. The list of plants was documented and chlorophyll analysis was also
done from the plots and control areas.

Result and Discussion

The plants present in the three different plots of O.wightii and O.travancorica were analysed. The
botanical name, family and the frequency of each plants present were identified and documented.

The plots 1, 2 and 3 which contained O.wightii had a total number of 47 plants belonging to more
than 7 families. The botanical name, family and frequency of each plant were identified and are given in
Table 1.1. The plot which lack O.wightii contained 180 plants belonging to more than 10 families and is
represented in Table 1.2. The most dominant plant in the control plot was Nephilium longana, belonging to
the family Sapindaceae, 82 of which were present.

The botanical name, family and frequency of each plant found in plot 1, 2 and 3 containing
O.travancorica is presented in Table 1.3. These plots contained a total of 54 plants belonging to more than
five families. The plants in the control plot were also identified and are presented in the Table 1.4. More
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ABSTRACT

In the present investigation, aqueous extracts prepared from fresh leaf and dry leaf of Ochlandra
travancorica showed inhibitory effects on seed germination in Cicer arietinum (Bengal gram), in
different concentrations. The allelopathic effect of the fresh and dry leaf extracts of O. travancorica
shows that it decreases the rate of seed germination in C. arietinum with an increase in the concentration
of aqueous extracts. The maximum percentage of germination was recorded at control condition and
the minimum percentage or no growth was recorded in 10%, 20%, 50%, and 100%. The germination
rate at a concentration <10% was taken for biochemical and phytochemical analysis. The biochemical
components and some active constituents like the secondary metabolites in the shoot, leaf, and cotyledon
were also analyzed. The pigment analysis of the germinated leaves was also undertaken. These results
indicate that the inhibitory effect on the germination of seeds may be due to allelopathy and the
allelochemicals present in the leaves of this bamboo species.

Keywords: Allelopathy, aqueous extact, Cicer arietinum, germination inhibition, Ochlandra travancorica

INTRODUCTION

Different metabolites are secreted by plants
through their root system into the soil, and these
metabolites affect the growth of other plants in the
neighborhood. Competition is seen between higher
plants for moisture, light, and soil nutrients. In this
competition, these plants have developed various
defense strategies against their neighboring plants;
it is known as allelopathy when this defense is
chemical in nature. According to Jabeen and
Ahmed,!"! the chemicals produced by some plants
alter the growth of other plants. Allelochemicals
are found in leaves, stems, roots, rhizomes, flowers,
fruits, seeds, and pollen. Reduced seed germination
and seedling growth are the most common effects
of allelopathy. Rice!” found that allelopathy has a
key role in succession, patterning of vegetation,
dormancy of seeds, etc. Allelopathic inhibition
results from the interaction between flavonoids,
alkaloids, terpenoids, steroids, carbohydrates, and
amino acids. However, environmental stresses,
temperature levels, diseases, and solar radiation

*Corresponding Author:
S. A. Nisha,
E-mail: nishasa2014@gmail.com
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can also affect allelopathic inhibition. Allelopathic
chemicals remain in the soil and affect neighboring
plants.

Whittaker and Feeny?® stated that most
allelochemicals are secondary metabolites.
Rizvi et al™ and Wink et al.P! in their study
reported that cell division, production of plant
hormones, pollen germination, mineral uptake,
pigment synthesis, photosynthesis, respiration,
nitrogen fixation, and amino acid synthesis are
affected by allelopathy. Tomar et al.l¥ reported
the phytochemical analysis of Jatropha curcas
in the seedling growth of Triticum aeativum.
Kruse et al.l”! studied the morphological changes
in plants due to allelochemicals that include
reduced seed germination, coleoptile elongation,
radicle development, and retarded growth in
shoot and root. Chaves and Escudero®® conducted
a study on the influence of Cistus ladanifer on
the neighboring plants. They found that the
diversity and richness of herbs near Cistus was
lower than that of the neighboring plots without
this plant. The reason behind it was found as
the release of allelochemicals in the form of
leaf exudates by Cistus. The allelopathic crops
can be used as cover crops, intercrops and green
manures because they help in weed infestation,
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Soil Analysis for Macro and Micro
Nutrients from the Bamboo (Ochlandra)
growing Forest areas in
Thiruvananthapuram, Kerala.
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Thiruvananthapuram, Kerala, India

Abstract

In this study ten elements essential for the plant
growth were analyzed in the soil samples of the
Ochlandra travancorica (Bonacaud) and Ochlandra
wightii (Kallar) from Thiruvananthapuram District,
Kerala. The experimental results in the soil samples
analyzed from subsurface revealed the following:
K(235.2 and481.6(Kg/ha)),P(17.7 and12.75 (Kg/ha)),
S (18.96 and 13.8 ppm), Ca (160 and 262.5 ppm),
Mg (34.5 and 32.25ppm), Zn (0.9and 0.79 ppm), Fe
(64 and 38.6ppm), Mn (14and 19ppm), and
B(0.71 and 0.09 ppm) from the sites of O.wightii and
O.travancorica respectively. Further analysis of the
soil physical parameters revealed a pH of 4.8 and 5.4
and electrical conductivity of 0.08 and 0.22
respectively for O.wightii
Organic carbon in the samples was 1.2% and 2.5%
respectively. Soil analysis is a valuable tool in
nutrient management. It enables prediction and
determination of proper amounts of nutrients in a
given soil based on its inherent fertility and crop
needs.

and O.travancorica.

Keywords: Soil, Micronutrients, Macronutrients,

Ochlandra

1. Introduction

Soil, the skin of the earth, is the main
important Primary component of all the terrestrial
ecosystems. It consists of organic matter, minerals,
water, holds gases and organisms. Any change in the
natural function of the soil has a potential to alter the
natural ecosystems present there. Soil sampling helps

70

in determining the physical condition, nutrient status
and the chemical properties that help in the growth of
plants.

Plants need a number of nutrients to survive
and it is mainly obtained from the soil below. Soil
consists of both macronutrients and micronutrients.
Macronutrients are further divided as Primary and
Secondary nutrients. Nitrogen (N), Phosphorous (P)
and Potassium (K) are the primary nutrients that
plants require in large amount.

Calcium (Ca), Magnesium (Mg), and
Sulphur (S) are the three secondary nutrients
required in smaller amounts compared to primary
nutrients. The macronutrients limit or co- limit the
plant growth and alters the nutrient limitation on land
(Marklein and Houlton, 2012).

The micronutrients Boron (B), Chlorine
(Cl), Copper (Cu), Iron (Fe), Manganese (Mn),
Molybdenum (Mo) and Zinc (Zn) are required in
very small amount in the soil but they are as
important as the primary nutrients. For most
micronutrients, crop uptake is less and critical plant
functions are limited if micronutrients are
unavailable.

Ochlandra spp. is excellent soil binders in
hilly zones of Kerala. The reed bamboos play an
important role increasing the fertility and
conservation of soil(Sujatha et.al,2008).The main
objective of the soil analysis is to assess the nutrient
supplying power of Ochlandra growing soil collected
from the reserve forest areas (Kallar and Bonacaud)
of Thiruvananthapuram, which form the basis of
nutrients the plant body.

in

in
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ANALYSIS OF VARIOUS PARAMETERS OF SELECTED BANANA VARIETIES AVAILABLE IN KERALA AND SUGGESTS AVARIETY
FOR DIABETIC PATIENTS

Author
GEETHU S. NATH, R. SANTHOSHKUMAR AND NEETHU S. KUMAR

Post Graduate Department and Research Centre of Botany Mahatma Gandhi College (Affiliated to University of Kerala, Thiruvananthapuram,
Kerala) Thiruvananthapuram, Kerala, India, Email:santhoshkumar30576@gmail.com

Abstract

This article is an attempt to select a banana verity suitable for diabetic patients. For this purpose seven banana varities were used and Kaveri, a
varity available in Kerala suggested for Diabetic patients, and also it is observed that Nendran varieties, Robusta, Palayankodan and Red K
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A Study on the Effect of Dietary Fibre on Gastro-Intestinal

Motility in Rats.
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Abstract

A study on the effect of dietary fiber in the form of Neutral Detergent Fiber(NDF) from Coriandrum sativum and
Solanum torvum on intestinal motility in rats was studied. The rats were fed with synthetic diet containing 10%. NDF..
The feed was administered as charcoal meal suspension. After 20 minutes they were dissected and the percentage
of intestinal motility was measured. It was found that rats fed with fiber diet showed significant enhancement in
intestinal motility than fiber free diet fed ones. Among the two fibers, Solanum torvum fed rats exhibited higher

motility than Coriandrum sativum fed ones.

Keywords: Coriandrum sativum, Dietary fiber, Intestinal motility, Neutral detergent fiber, Solanum torvum

Introduction

Dietary fiber (DF) is principally composed of plant cell
walls and other components obtained from the cell walls.
Dietary fiber has complex and highly variable composition
(Harris, PJ.and Ferguson, L.R.1993 ). Chemically DF is a
heterogeneous group of carbohydrate materials (namely
cellulose, hemicellulose, pectin, lignin etc.) with different
physicochemical characteristics. Once DF was considered
as a physiologically inert component and its contribution
to whole body metabolism remained virtually insignificant.
But dietary feeding patterns in very diverse societies has
suggested an epidemiological link between the consump-
tion of DF and the occurrence or absence of such diseases
as colon cancer, atherosclerosis, diabetes etc. Basically fi-
ber is a nutritional constituent that is resistant to digestion
by the normal secretary and digestive mechanisms present
in the human gut. Foods rich in insoluble fibers such as
whole grains and cereals are consistently associated with a
reduced risk of developing Type 2 diabetes in observational
studies ( Parker E.D., Liu S., Van Horn L.et ai. 2013).
Dietary fiber reduces gastrointestinal (GI) transit time.
Dietary fiber with different physical characteristics may al-
ter the GI motility in different ways. Clinical treatment of
GI disorders showed that addition of fibers such as pectin
and wheat bran altered the distribution of the baked bean
meal with the faster accumulation at the distal and caecal
areas ( Brown, N.J. ,Greenburgh,A and Tomlin, J .1994) .
The GI effects of three different DF sources such as wheat

Post Graduate Department of Zoology and Research Centre,
Mahatma Gandhi College, Thiruvananthapuram, Kerala, India
*(Corresponding author) email: bijukumarbsd@gmail.com

2018 + Volume5,Issue2 -

bran, oat bran and pea fiber were studied. All fiber contain-
ing diets reduced apparent digestibility of dry matter, ener-
gy and protein significantly. The mean GI transit time was
lower in wheat bran and pea fiber and in oat bran fiber it
was same as that of the control ( Hansen et al.1992). Dietary
fibers have a major role in regulating Gastrointestinal tran-
sit time and may be an important determinant of glucose
homeostasis (Mattea Miller et al.2018)

Materials and Methods

Male albino rats of Sprague — Dawley strain weighing 80-
120 g bred and maintained in the animal house under stan-
dard laboratory conditions were used for the study. The rats
were divided into 3 groups.

Group I - Isocaloric fiber free diet (FF)
Group II -10% Coriandrum sativum NDF (CSNDF)
Group III -10% Solanum torvum NDF (STNDF )

The animals were fed with synthetic diet. 10g. of the NDF
was added at the expense of CHO (CHO - equal parts of
glucose, dextrin, sucrose & corn starch) in fiber diet fed
groups the caloric intake of all the groups was maintained
unchanged by adjusting the food intake. The composition
of diet is given below.

Composition of diet

Fiber free NDF

(gm/100gm)  (gm/100gm)
*CHO 65.00 55.00
Casein (Vitamin & Fat free) 20.00 20.00
Ground nut oil 10.00 10.00
Fiber 10.00
Salt mixture 4.00 4.00
Vitamin mixture 1.00 1.00

Journal of Advances in Biological Science 76
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A study on the Effect of Dietary fiber from Coriandrum
sativum in Malathion administered rats.
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Abstract

Oral administration of malathion (500mg/kg Body weight-LD25) resulted in decreased levels of glutathione content
(GSH) Glutathione Peroxidase (GPX) and Glutathione reductase (GR) in liver and kidney of rats. On the other hand
significantly augmented levels of lipid peroxide content was observed in rats administered malathion. Feeding of
Neutral Detergent fibre (NDF) from Coriandrum sativum (CS NDF) considerably ameliorated the toxicity induced by
malathion. This effect was evidenced by the significant increase in the levels of GSH, GPX and GR, along with the low

levels of lipid peroxide content.

Keywords: Coriandrum sativum, Malathion, Neutral detergent fibre

Introduction

Malathion (mal) is a commonly used insecticide in India.
Within the mammalian body mal is metabolized via three
enzyme systems such as microsomal carboxyl esterase, mi-
crosomal cytochrome p-450 dependent monoxygenase sys-
tem and cytosolic Glutathione S transferase (GST) (Buratti
EM, Testai E 2005). As one of the major pathways of mal
metabolism is via carboxyl esterase, in mammals, malathi-
on is detoxified and excreted without much accumulation
in the system. In addition to this pathway, mal is also detox-
ified through GST dependent dealkylation (Ketterman,A.]J;
Pond,S.M and Becker,C.E 1987). Here mal conjugates with
GSH and thus get detoxified. Mal induces acute toxic effects
in mammalian body (Inge M. Jensen, Paul Whatling 2010).

In India indiscriminate use of pesticides greatly con-
taminate both aquatic and terrestrial ecosystems, especially
vegetable crops. Dietary fiber forms on of the major con-
stituents of vegetables. The studies regarding the effect of
dietary fiber on pesticide toxicity is meager. In south India
especially in Kerala, Coriandrum is commonly used as an
ingredient of many dishes.

In this work the effect of fiber isolated in the form of
NDF from Coriandrum sativum in mal administered rats
was studied.

Materials and Methods

Male albino rats of Sprague — Dawley strain weighing 80-

'Department of Zoology, Mahatma Gandhi
College, Thiruvananthapuram, Kerala, India
"Corresponding Author email: bijukumarbsd@gmail.com

2018 + Volume5,lIssue1 -

120g bred and maintained in the animal house of the de-
partment of Biochemistry under standard laboratory con-
ditions were used for the study. The rats were divided into
3 groups.

Group I - Isocaloric fiber free diet (FF)
Group IT - Fiber free diet + malathion (FF + mal)
Group III - 10% Coriandrum sativum NDF +

malathion (CSNDF + mal)

The animals were fed with synthetic diet. 10g. of the NDF
was added at the expense of CHO (CHO - equal parts of
glucose, dextrin, sucrose and corn starch) in fiber diet fed
groups. The caloric intake of all the groups was maintained
unchanged by adjusting the food intake. The composition
of diet is given below.

Composition of diet
Fiber free NDF
(gm/100gm)  (gm/100gm)
*CHO 65.00 55.00
Casein 20.00 20.00
(Vitamin & Fat free)
Ground nut oil 10.00 10.00
Fiber - 10.00
Salt mixture 4.00 4.00
Vitamin mixture 1.00 1.00

*CHO - Equal parts of glucose, dextrin, sucrose & Corn
starch.

LD25 was selected as the dose by pilot tests. Accordingly
mal was given 500mg/kg body weight. Pesticide was orally
administered as suspension in ground nut oil. Duration of
experiment was 30 days. After overnight fast, at the end of

Journal of Advances in Biological Science 35
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Highlights

* Two novel one dimensional coordination polymers of Co(Il) and Cu(Il) with 4,4’-
oxybis(benzoic acid) and N-donor ligand-1H-imidazole have been prepared by

single gel diffusion technique at ambient condition.

* Coordination polymer of copper possesses five coordinated Cul and six
coordinated Cu2 centres.

* Both coordination polymers possess nanopores in their crystal structure.

» The compounds exhibit excellent photoluminescence properties.

Abstract

Two novel one dimensional coordination polymers of cobalt and copper with 4,4’-oxybis(benzoic acid) (HOBA) and N-
donor ligand-1H-imidazole (IM), [Co(OBA)(IM),(H50)], (1) and {[Cuy(OBA),(IM)3(H20);,]-5H20}, (2) have been
prepared by single gel diffusion technique at ambient condition using sodium metasilicate. Single crystal X-ray

diffraction studies reveal that both 1 and 2 belong to the triclinic space group P1. The grown crystals were further
characterized by elemental analysis, powder X-ray diffraction studies, thermogravimetry, FT-IR and UV-visible spectral
studies. The compound 2 possesses two different types of coordination environments around Cu(Il) ions—Cul is five

coordinated (distorted square pyramidal) and Cu2 is six coordinated (distorted octahedral). The two dimensional
structures of both 1 and 2 formed as a result of hydrogen bonding and m-m interactions possess nanopores.
Photoluminescence studies were also carried out.
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Highlights

* A new Pb-MOF has been prepared by single gel diffusion technique at ambient
condition.

*  PbyS,04 rings in the crystal structure form 1D channel.
* SHG efficiency of the Pb-MOF is 30 times higher than KDP.

» The compound exhibits excellent fluorescent properties.

Abstract

A new metal-organic framework of lead, [Pb(1,5-nds)(H,0)3], (1,5-nds=1,5-naphthalenedisulfonate) having prominent
nonlinear optical property has been prepared by single gel diffusion technique at ambient condition using sodium

metasilicate. The second harmonic generation efficiency was analyzed using Kurtz and Perry powder method and was
found to be 30 times as large as potassium dihydrogen phosphate (KDP). Single crystal X-ray diffraction studies reveal
the crystal structure. The grown crystals were further characterized by elemental analysis, powder XRD study,
thermogravimetry, FT-IR and UV-visible spectral studies. The Pb,S;04 rings in the crystal structure form a 1D channel.
Hydrogen bonding and m-m interactions provide additional stability to the compound. Photoluminescence studies were

also carried out.

Graphical abstract

A novel MOF of lead, [Pb(1,5-nds)(H20)3], (1,5-nds=1,5-naphthalenedisulfonate) having prominent nonlinear optical
property has been prepared by single gel diffusion technique at ambient condition using sodium metasilicate. The

most prominent feature of the crystal structure is the presence of Pb,S,0,4 rings which form a 1D channel. The
compound is further characterized by elemental analysis, FT-IR, powder XRD, UV-Visible and thermogravimetric
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Highlights

» Effect of Biy4B,039 crystalline phase on 20M0.55Bi203.25B203 (M=Sr,Ba)
glasses were investigated for the first time.

* The sintering temperature of glass ceramic composites is <650 °C.

* The dielectric constant of glass ceramic composites is in the range 10-16 and
dielectric loss is ~0.0069.

* These glass ceramic composites are promising candidates for ULTCC
Applications.

Abstract

20MO0.55Bi,03.25B,03 (M =Sr, Ba) glasses have been prepared by conventional melt quenching method and the
Biy4B,049 (boron sillenite) crystalline phase by solid state reaction technique. The effect of variation in wt% of
Bi;4B,039 crystalline phase on 20Sr0.55Bi,03.25B,03 (SBB) and 20Ba0.55Bi,03.25B,05 (BBB) glasses has been
investigated. The sintered density of the glass samples were characterized by Archimedes' method. The X-ray
Diffraction method, Fourier Transform-Infrared (FT-IR) spectra and FT- Raman spectra are used for structural
investigations, whereas Scanning Electron Microscope (SEM) analysis is used for the microstructural study. The effect
of the Biy4B,03g crystalline phase as filler in the glass network is confirmed from the FT-IR and FT-Raman spectra. The
dielectric properties of the selected samples, analyzed using an Impedance analyzer, show that the dielectric constant

slightly increases with increase in the wt% of Bi24B2039 crystalline phase on glasses and the BBB glasses show higher

dielectric values than the SBB glasses. The glass ceramic composites show low sintering temperature (<650 °C),
dielectric constant in the range 10-16 and dielectric loss of ~0.0069, suggesting that they can be used as promising
candidates for Ultra Low Temperature Cofired Ceramic Applications(ULTCC).
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ﬁbstract \

Nanoceramics can be utilized for various applications like electronic, ionic, thermal, optical and
catalytic. In particular, the combination of a relatively large portion of interfacial or grain boundary
atoms along with the interactions of photons, electrons, or dislocations can lead to unusual
mechanical and electrical behavior. In this work, we synthesize Pr,Zr,0; oxides through solution
combustion synthesis and study the band gap of the material. The effect of strain on the broadening
of X ray peaks were also analysed using Hall Williamson analysis.

Keywords: Nanoceramics, Oxides, Pr,Zr,0-, Crystallite size

. 4

1. INTRODUCTION

Nano—ceramics have received a considerable attention during the last two decades due to their
capability to demonstrate improved or unique characteristics as compared to conventional bulk
ceramic materials. Nano—ceramics can be utilized for various applications like electronic, ionic,
thermal, optical and catalytic. In particular, the combination of a relatively large portion of interfacial
or grain boundary atoms along with the interactions of photons, electrons, or dislocations can lead to
unusual mechanical and electrical behaviour.

Among the ternary metallic oxides, compounds of the general formula, A;B,O; (A and B are
metals), represent a family of phases isostructural to the mineral pyrochlore, (NaCa) (NbTa)OgF/(OH)
[1]. Thespace group of the ideal pyrochlore structure is Fd3m and there are eight molecules per unit
cell (Z=8). In A;B,0O; pyrochlores, A is usually a trivalent rare earth ion, but can also be a mono,
divalent cation and B may be 3d, 4d or 5d transition element having an appropriate oxidation state
required for charge balance to give rise to the composition A;B,0; [2]. Pyrochlore unit cell contains
eight A, B, O(1)s O(2) formula units, and for better and easy understanding one—eighth of the
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Abstract - Nonlinear optical active zinc salicylate dihydrate (ZSD) single crystals were grown by slow evaporation technique. The
crystal structure was determined by single crystal X-ray diffraction technique. FT-IR, FT-Raman spectra have been recorded and
analyzed. The equilibrium geometry, vibrational wavenumbers and second-order hyperpolarizability have been calculated with the
aid of density functional theory method. The O-H bond length of the phenolic O-H group is 0.820 A, and the calculated O-H bond
length is 0.849 A, which reflects a strong intramolecular hydrogen bond. The natural bond orbital and molecular electrostatic
potential analyses confirm the occurrence of strong intermolecular hydrogen bonding responsible for the stabilization of the
molecule. UV-Visible spectral analysis has been carried out to identify the various electronic transitions. The intercontact in the
crystal structure has been analyzed using Hirshfeld surfaces analysis.

Keywords -Hyperpolarizability, DFT, Hirshfeld, NBO, UV-Vis

LINTRODUCTION

Organic materials showing second harmonic generation (SHG) properties are of great interest owing to their wide range of
applications in the field of telecommunication, optical information,optical storage devices and frequency conversion of
lasers[1],[2]. Hydrogen bonding has a very significant role in the formation of new organic materials with enormous nonlinear
optical (NLO) and electro-optic responses. Zinc is usuallytetrahedrally coordinated, but in some catalytic binding sites it is found
pentacoordinated and rarely hexacoordinated[3].Salicylate ligand can bind to metal center as a monodentate [4], bidentate
chelating (hydroxyl oxygen atoms and one carboxylate oxygen) [5], two oxygens of carboxylate group [6], and bridging bidentate
carboxylate ligand [7]. Salicylic molecules exhibit a strong intramolecularhydrogen bond between the hydroxyl group and the
neighbouring carbonyl group [8]. There are many theoretical and experimental investigations done on the ground or excited states
intramolecular proton transfer of salicylic acid [9]-[13].The experimental geometrical parameters of ZSD in crystal form were
determined in a crystallographic study carried out by Bijinier al. [14].A detailed quantum chemical study will aid in making
absolute assignments to the fundamental normal modes and in clarifying the obtained experimental data for the title molecule.

In the present work, we have reported the structural geometry, vibrational spectra of the title compound by B3LYP/6-
311++G(d,p) level of theory. The natural bond orbital (NBO) analysis has been performed to discover interaction between
intramolecular charge transfer and hydrogen bonding. Hirshfeld surface have done to understand the various types of
intermolecular interactions in themolecule. UV-Visible (UV-vis) spectral analysis hasbeen carried out to identify the various
electronic transitions.

II. EXPERIMENTAL METHOD

The X-ray diffraction data results of crystallized (ZSD) in a monoclinic crystal system with space group C> and Z =2 are
already reported [14]. The unit cell parameters are a = 15.4674A, b= 5.3431A’, c= 9.1715A’, £ =93.524°. And also studied FTIR
spectrum, thermal analyses, nonlinear optical behavior using UV —Vis spectroscopy and SHG measurements were carried out.
FT-IR spectrum of the sample was recorded in solid phase in the region from 4000 to 400 cm! using Perkin Elmer spectrometer at
a resolution of 1 cm™!'. FT-Raman spectrum was recorded in the region from 3500 to 50 cm™ using Bruker RFS 27 with standalone
model with excitation wavelength of 1064 nm, the spectral resolution of 2 cm™'. The UV-Vis absorption spectrum of the crystal
was recorded in double distilled water solution using Varian Cary 100 B10 UV-vis spectrophotometer in the range of 200- 700
nm.
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Abstract

A series of phosphor sample powders with varying concentrations of Magnesium and Barium concentration were
prepared by high temperature solid state reaction method in air atmosphere. The phase formation of the calcined
samples were confirmed by taking powder XRD and particle size of the sample powders were identified using SEM
picture. The mechanoluminescent (ML) studies of each sample in the series were carried out via impact method.
Variations in mechanoluminescence intensities were observed due to the variations in percentage compositions of
magnesium and barium in the powder phosphors. The role of barium as sensitizer for enhancing ML intensities was
undoubtfully proved and effort was taken to investigate about optimum concentration of barium for observing highest
ML activity. The significant variations observed in ML intensities with stress variations and large decay time indicates
the future scope of the sample for stress sensing applications. The Photoluminescence (PL) of the samples was studied
using PL spectrum. The appreciable value of decay time and significant ML intensity variations of the sample with
change in impact velocities highlights the future scope of the phosphor for stress sensing applications.

Introduction

Mechanoluminescence (ML) is the property of certain materials to emit visible light due to the influence of any
mechanical actions like striking, fracturing, cutting, cleaving, peeling, rubbing etc [1]. It was also observed that ML
emission is a defect related phenomena and so solids having defects in their structures are more probable to exhibit
ML [2]. Recently ML materials found many applications in the fields of sensing stress, advancement of crack tips,
damage sensing, health monitoring of aged bridges [[3], [4], [5], [6], [7], [8], [9], [10]] etc. Among various ceramic
systems aluminate based ceramic materials are found to be suitable materials for ML applications because of their high
chemical stability and intense emission characteristics in the visible regions. Since ML emissions of rare earth doped
strontium aluminates are excellent most of the works were focused to understand the ML emission of strontium based
aluminates [11].

Magnesium aluminate is an active ceramic which finds lots of applications in ceramic industries, fusion reactor
technology, humidity sensor, optical engineering applications like high energy laser windows and weightless armours
etc [12]. Inspite of having so many optical applications limited studies were carried out to exploit the ML nature of rare
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Nanocrystalline pyrochlore material Dysprosium Titanate
(Dy,Ti,O,) has been synthesized through a single step optimized
combustion route. The phase purity and phase formation of the
combustion product has been characterized using X-Ray
diffraction analysis (XRD) and Fourier Transform Infrared
Spectroscopy (FT-IR) analysis. X-Ray diffraction analysis (XRD)
reveal that Dy, Ti,O, is highly crystalline in nature with cubic
structure in the Fd3m space group. The microstructures and
average particle size of the prepared nanopowder were
examined by High Resolution Transmission Electron Microscopy
(HR-TEM). The optical band gap of the Dy, Ti,O, nanoparticles is
determined from the absorption spectrum, was attributed to direct
allowed transitions through optical band gap of 3.98 eV. The
frequency dependent dielectric measurements have been carried
out on the sintered pellet in the frequency range 1 Hz-10 MHz.
The measured value of dielectric constant (€) was ~ 43 and loss

tangent (tan &) was 4x1073 at 1 MHz, at room temperature.

Topics

Crystal structure, Band gap, Dielectric properties, Sintering,

X-ray diffraction, Nanomaterials, Nanoparticle, Oxides,

Absorption spectroscopy, Combustion
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