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1.3.2 Percentage of students undertaking project work/field
work/ internships (Data for the latest completed
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INTRODUCTION

The term of medicinal plants include a various types of plants used in
herbalism and some of these plants have a medicinal activities. These medicinal
plants consider as a rich resources of ingredients thatcan be used in drug
development and synthesis. Besides that, these plants play a critical role in the
development of human cultures around the whole world. Moreover, some
plants. consider as important source of nutrition and as a result of that these
plants recommended for their therapeutic values. These plants include ginger,
green tea, walnuts and some others plants. Other plants their derivatives
consider as important source for active ingredients, which are used in aspirin
and toothpastes [1]. It has been estimated that about 13,000 species of plants
have been employed for at least a century as traditional medicines by various
cultures around the world. A list of over 20,000 medicinal plants has been

published, and very likely a much larger number of plants.

Nyctanthesarbortristis : (N. Arbortristis) is a valuable medicinal plant which
belongs to the Family Oleaceae. The plant gerierally grows in tropical and
subtropical region. N. Arbortristis Commonly known as Night jasmine,
Harsinghar & Parijat. The flowers start falling after-midnight and by the day
break, the plant appears dull. The generic name "Nyctanthes’ has been coined
from two Greek words ‘Nykhta” (Night) and ‘anthos’ (flower). It is usually a
shrub or a small tree having brilliant, highly fragrant flowers, which bloom at
night and fall off before sunrise, giving the ground underneath a pleasing
blend of white and red. Thus, during the day the plant loses all its brightness
and hence is called “Tree of sadness” (arbor-tristis). It is also known as
Harsinghar, Coral Jasmine, Parijat, queen of the night and night flowering
Jasmine]. It is a Nyctanthesarbortristisive of India, distributed in sub-Himalayan
region and also found in Indian garden as ornamental plant the plant is
tolerant to moderate shade and can grow on rocky ground in dry hill shades,

dry deciduous forests or at sea-level up to 1500 m altitude with a wide range of
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Fig.1: N. arbortristis plant

Fig.2: Location of sample collection
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rainfall patterns, from seasonal to non-seasonal and is tolerant to moderate
shade. It is often cultivated in gardens due to its most pleasant and peculiar
fragrance. In India, it grows in the outer Himalayas and is found in tracts of
Jammu and Kashmir, Nepal to East of Assam, Bengal, Tripura extended
through the Central region up to Godavari in the South. Flowering usually
Occurs from July to October. N. Arbortristis prefers a secluded and semi-shady
place to grow N. Arbortristis is one of the well-known medicinal plants. It is a
common wild hardy large shrub or small tree. Different parts of this plant are
used in Indian systems of medicine for various pharmacological actions like as
anti-leishmaniasis, anti-viral, anti-fungal, anti-pyretic, antihistaminic, anti-
malarial, anti-oxidant, anti-inflammatory and many more activities.Herbs have
been always the main principle form of medicine since traditions in India and
now a day it becomes most popular throughout the world. Important large
shrub of tropical and subtropical regions of the world that has been
traditionally used to provoke menstruation, for treatment of scabies and other
skin infections as hair tonic, chalogogue and Herbal medicines are not only
providing traditional and ethnic medicine but also promising for highly
efficient novel bioactive molecules. Since ages, man has been dependent on N.
Arbortristis for curing various body diseases. From ancient civilization various
parts of different plants were used to Pain, control suffering and counteract
disease. Most of the drugs used in primitive medicine were obtained from

plants, are the earliest and principle N. Arbortristis source of medicines.

Plant Description:This tree grows well in a wide variety of loamy soils and in
soils found in average garden situations, with pH 5.6-7.5. The Plant requires
conditions varying from full sunlight to partial shade and needs to be watered

regularly, but does not require over watering. It is a terrestrial woody perennial

having life Span of 5 - 20 years.
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Classification of Plant
Kingdom :Plantae
Division :Angiosperm
Class:Eudicots
Order : Lamiales
Family: Oleaceae
Genus : Nyctanthes

Species: Nyctanthesarbortristis

Common (Indian) Names
Harsingar, Coral Jasmine, Tree of Sorrow, Queen of the night

e Bengali: Shefali, Shiuli, Parijjat

e Hindi: Harsingar, Shefali, Parijat

e Manipuri: Singarei

¢ Tamil: Pavizhamalli

e Malayalam: Pavizhamalli, Paarijatam
e Sanskrit: Parijat

e Assamese: Sewali

» Telugu: Parijatam

Characteristic Features of Nyctanthes arbortristis

N. Arbortristis is a deciduous tree grows up to 10 m tall, with quadrangular
branches and grey or greenish-white rough bark . The leaves are rough, hairy,
decussately opposite, and simple. The flowers are arranged at the tips of

branches. It grows well in loamy soils. The plant requires conditions varying
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from full sunlight to partial shade and needs to be watered regularly Flowering

usually occurs from July to October. The whole plant is of medicinally useful.

Morphology

Leaves: Leaves are opposite, 5 -10 by 2.5 - 6.3 cm, ovate, acute or acuminate,
entire or with a few Large distant teeth, short bulbous hairs rounded or
slightcuneate; main nerves few, conspicuous beneath; petiole 6cm long, hairy.It
is use to treat fever which occure during chronic malaria leaves contain

banificial healing properties .

Flowers: Flowers of NAT are small, delightfully fragrantCorolla glabrous
rather more than 13 mm long; tube 6-8 mm long, orange colour, about equaling

the limb; lobes white, unequally obcordate, cineaste .

Fruits: Fruits of NAT are a capsule of 1-2 cm diameter, long and broad,
obcordate orbicular, compressed, 2-celled, separating into 2 flat 1-Seeded
carpals, reticularly veined, glabrous Macroscopic character of fruit: The fruit is

Flat, brown and heart cordite-shaped to rounded-capsule, around .

Seed:Night blooming jasmine (Cestrum nocturnum) fills the night air with an
almost intoxicating floral fragrance. Grown in U. S. Department of Agriculture
plant hardiness zones 8 through 11, night blooming jasmine features small,
star-shaped flowers and vine-like stems. These plants grow in clumps up to 12
feet wide and 12 feet tall with support. The jasmine will die back in freezing
temperatures, but return in spring in USDA zones 8 and 9. Night blooming

jasmine is considered highly invasive in some areasso ,
Roots: Roots are traditionally used as anthelminthics.

Stem and Bark: The powder of stem bark is useful in treatment of rheumatic
joint pain and malaria. In Orissa, stem bark of Parijata is boiled with dry ginger

power and pippali or long pepper. This is taken orally for two days to cure

malaria4.
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Traditional UsesHarsingar is a plant of varied health benefits. The antioxidant,

anti-inflammatory and antibacterial properties of the tree make it a blessing for

human health and well being. The leaves are given for treating chronic fever,

rheumatism, arthritis, joint pain, obstinate sciatica
Pharmacological Activities

Analgesic activity
Anti-inflammatory activity
Anti-Nociceptive:
Hepato-protective activity
Antimicrobial activity
Antifungal activity
Anti-Cancer activity

Antidiabetic activity

w 6o NS g o=

Anti-Allergy Activity

10. Antioxidant activity

11. Anticholinesterase activity

12. Immunopotentiator activity

13. Antifilarial activity

14. Anti-Leishmanial Activity

15. CNS depressant activity

16. Anti Anxiety

17. Anti-Trypanosomal Potential

18. Sedative Effects

19. Antibacterial Activity

20. Anti-Viral activity

21. Tranquilizing, Antistaminic And Purgative Activity
22. Antianemic Activity

23. Antipyretic and Ulcerogenic Activity

24. Anti-Histaminic and Anti-Tryptaminergic activity

25. Anti-Malarial activity
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26. Immunostimulent activity

Random Amplified Polymorphic DNA (RAPD):

Random Amplified Polymorphic DNA ( RAPD ) RAPD stands for * Random
Amplification of Polymorphic DNA “ It IS a type of PCR reaction, but the
segments of DNA that are amplified are random. The scientist performing
RAPD creates several arbitrary, short primers (8-12 nucleotides). Then proceeds
with the PCR using a large template of genomic DNA, hoping that fragments
will amplify. By resolving the resulting patterns, a semi - unique profile can be
gleaned from an RAPD reaction. No knowledge of the DNA sequence of the
targeted genome is required, as the primers will bind somewhere in the
sequence, but it is not certain exactly where. This makes the method popular
for comparing the DNA of biological systems that have not had the attention of
the scientific community, or in a system in which relatively, few DNA
sequences are compared (it is not suitable for forming a DNA databank).
Because it relies on a large, intact DNA template sequence, it has some
limitations in the use of degraded DNA samples. Its resolving power is much
lower than targeted, species - specific DNA comparison methods, such as short
tandem repeats. In recent years, RAPD has been used to characterize, and trace,
the phylogeny of diverse plant and animal species. RAPD markers are decamer
(10 nucleotide length) DNA fragments from PCR amplification of random
segments of genomic DNA with single primer of arbitrary nucleotide sequence
and which are able to differentiate between genetically distinct individuals,
although not necessarily in a reproducible way. It is used to analyse the genetic
diversity of an individual by using random primers. Due to problems in

experiment reproducibility, many scientific journals do not accept experiments

merely based on RAPDs anymore. RAPD requires only one primer for
amplification.
RAPD Primer Working Manner

Unlike traditional PCR analysis, RAPD (pronounced “rapid”) does not require
- . —
any specific knowledge of the DNA sequence of the t%rﬁﬁgtuo%:ai%}mede
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identical 10-mer primers will or will not amplify a segment of DNA, depending
on positions that are complementary to the primers’ sequence. For example, no
fragment is produced if primers annealed too far apart or 3’ ends of the primers
are not facing each other. Therefore, if a mutation has occurred in the template
DNA at the site that was previously complementary to the primer, a PCR

product will not be produced, resulting in a different pattern of amplified DNA

segments on the gel.

Limitations of RAPD

* Nearly all RAPD markers are dominant, ie. it is not possible to
distinguish whether a DNA segment is amplified from a locus that is
heterozygous (1 copy) or homozygous (2 copies). Codominant RAPD
markers, observed as different - sized DNA segments amplified from
the same locus, are detected only rarely.

» PCRis an enzymatic reaction, therefore, the quality and concentration of
template DNA.

» Concentrations of PCR components and the PCR cycling conditions
may greatly influence the outcome. Thus, the RAPD technique is
notoriously laboratory dependent and needs carefully developed
laboratory protocols to be reproducible.

» Mismatches between the primer and the template may result in the total
absence of PCR product as well as in a merely decreased amount of the

product. Thus, the RAPD results can be difficult to interpret.

Genetic diversity:Different species can have different numbers of genes within
the entire DNA or genome of the organism. However, a greater total number of
genes might not correspond with a greater observable complexity in the
anatomy and physiology of the organism. Besides having distinct
combinations of genes, species may also have variation in the shape and
composition of the chromosomes carrying the genes in the total number of
chromosomes present. Examination of these features of the chromosomes
(termed karyology) provides another way of describing genetic diversity.
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Analysis of genetic diversity can be applied to studies of the evolutionary
ecology of populations. Genetic studies can identify alleles that might erect the
ability of the organism to survive in its existing habitat, or might enable it to

survive in more diverse habitats.

The presence of unique genetic characteristics distinguishes members of a
given population from those of any other population. Large populations will
usually have a greater diversity of alleles compared to small populations. This
diversity of alleles indicates a greater potential for the evolution of new
combinations of genes and, subsequently, a greater capacity for evolutionary
adaptation to different environmental conditions.  Genetic diversity is,
therefore, a key component for conservation efforts associated with population
management. In small populations, the individuals are likely to be genetically,
anatomically, and on the chromosomes are also referred to as its genotype.
Hence, variation that exists within the genetic constitution of an organism is
often referred to as genotypic variation. The end of the second millennium was
marked by unprecedented reduction in specific diversity of life. Over the past
century, 25,000 higher plant species had disappeared due to human activity. To
stop the impending ecological disaster, measures are primarily needed to
protect nature from pollution and harmful impacts on habitats of
representatives of various species. However, to preserve certain plant species
protective measures are no longer enough; today, measures are needed to
restore those species. Knowledge accumulated by population genetics indicates
that each species has its own inherent, evolutionally formed level of gene
diversity. Programs designed to restore species should not ignore historically
formed intraspecific genetic subdivision and its variability level. Hence, work

designed to restore a given species should include the study of its genetic
structure.

A direct study of representative DNA would be most suitable for elucidating

the genetic variability of species and establishing the genetic associations

amined. At present, the DNA genetic structure is
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investigated with the aid of various molecular markers. Proteins are used as a
measure of genome variability, since they are products of gene expression and
can provide information on the structure and state of corresponding DNA sites.
Among the various protein markers used in taxonomy and nature-protection
measures, allozyme analysis is most widely employed. In recent years, the
method based on polymerase DNA chain reaction involving arbitrary primers
(RAPD-analysis) has become widespread. It studies DNA loci with the aid of
single primers that identify complementary sites on both DNA chains. Unlike
the allozyme method, RAPD allows to analyze not only the unique, but also the
non-coding DNA portion. Thanks to that, it has been used with success in
several laboratories to identify the taxonomy of species and characterize the

genetic structure of populations (including that of rare species).

The RAPD technique is based on PCR equipment, which uses a DNA
polymerase that is resistant to the high temperature, needed for DNA
denaturation this primer the enzyme to be used repeatedly during the
amplification process. The oligonuceotide used may represent the base
sequence of this segment can now be detected by the RAPD approach.
However, when this information is either unavailable or is not desirable for
use, olegonucleotieds having any base sequence can be used. The first step of
RAPD fingerprinting is the preparation of the target DNA template. Intuitively,
minimal DNA template preparation should be necessary for RAPDs,
theoretically, PCR may amplify a single DNA molecule. It seems one would
simply homogenize tissue and allow the PCR to “find” and amplify the target
DNA. DNA purity has been implicated as one of the most important factors in
RAPD reproducibility. Agarose gel electrophoresis is a method used in
biochemistry and molecular biology to separate DNA, or RNA molecules by
size. This is achieved by moving negatively charged nucleic acid molecules
through an agarose matrix with an electric field (electrophoresis). Shorter

molecules move faster and migrate farther than longer ones.
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The polymerase chain reaction (PCR) is a technique widely used in molecular
biology. It derives its name from one of its key components, a DNA polymerase
used to amplify a piece of DNA by in vitro enzymatic replication. As PCR
progresses, the DNA thus generated is itself used as a template for replication.
This sets in motion a chain reaction in which the DNA template is
exponentially amplified. With PCR it is possible to amplify a single or few
copies of a piece of DNA across several orders of magnitude, generating
millions or more copies of the DNA piece. PCR can be extensively modified to

perform a wide array of genetic manipulations.

Almost all PCR applications employ a heat-stable DNA polymerase, such as
Taq polymerase, an enzyme originally isolated from the bacterium Thermus
aquaticus. This DNA polymerase enzymatically assembles a new DNA strand
from DNA building blocks, the nucleotides, using single-stranded DNA as
template and DNA oligonucleotides (also called DNA primers) required for
initiation of DNA synthesis. The vast majority of PCR methods use thermal
cycling, i.e., alternately heating and cooling the PCR sample to a defined series
of temperature steps. These thermal cycling steps are necessary to physically
separate the strands (at high temperatures) in a DNA double helix (DNA
melting) used as template during DNA synthesis (at lower temperatures) by
the DNA polymerase to selectively amplify the target DNA. The selectivity of
PCR results from the use of primers that are complementary to the DNA region

targeted for amplification under specific thermal cycling conditions.

Increasing the agarose concentration of a gel reduces the migration speed and
enables separation of smaller DNA molecules. The higher the voltage, the faster
the DNA moves. But voltage is limited by the fact that it heats and ultimately
causes the gel to melt. High voltages also decrease the resolution (above about
5 to 8 V/cm). Conformations of a DNA plasmid that has not been cut with a
restriction enzyme will move with different speeds (slowest to fastest): nicked
or open circular, linearised, or super coiled plasmid. The most common dye

used to make DNA or RNA bands visible for agarose gel electrophoresis is
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ethidium bromide, usually abbreviated as EtBr. It fluoresces under UV light
when intercalated into DNA (or RNA). By running DNA through an EtBr-
treated gel and visualizing it with UV light, any band containing more than
~20ng DNA becomes distinctly visible. EtBr is a known carcinogen, however,

and safer alternatives are available.
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OBJECTIVE

A lacking of knowledge about the molecular biology of Nyctanthes arbor-tristis,
due to the presence of polyphenolic and polysaccharide compounds, which acts
as inhibitors during isolation of DNA. During the isolation of DNA from
perennial plant tissue like leaves of Nyctanthes arbor-tristis, these inhibitory
substances get precipitated along with the DNA, thus deteriorating the quality
and yield of the DNA.

Keeping in mind the medicinal importance of this plant, the different variants of

Nyctanthes arbor-tristis were analyzed with the following objectives:

» Standardization of DNA isolation from the leaf of the variants of Nyctanthes
arbor-tristis.
» RAPD profiling to find out the extent of genetic diversity among all the

variants of Nyctanthes arbor-tristis.
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REVIEW OF LITERATURE

Pattanayak and Datt (1970) demonstrated the potential analgesic effect of
Nyctanthes arbort ristis leaf, which supports the claim of traditional medicine
practitioners.Saxena et al, (1984) addressed anti-inflammatory activity in the

leaves of Harsingar and supported its use in various inflammatory conditions by

the followers of the Ayurvedic system of medicine.

Singh et al, (1995) discussed the leaves of the plant N. arbor-tristis are used
extensively in Ayurvedic medicine for the treatment of sciatica, chronic fever,
rheumatism, and intestinal wo'ms, and are also employed for laxative,

cholagogue, diuretic, diaphoretic, expectorant, and antiamoebic purposes.

Paul and Saxena (1997) studied the effect of the water-soluble fraction of the
ethanol extract of N. arbor-tristis (NAT) on tumor necrosis factor-a (TNF-a) level
in plasma of arthritic and soluble protein A (SpA)-treated Balb/c mice has been
studied.

Saxena et al, (2002) investigated that the water soluble portion of the alcoholic
extract of the leaves N. arbor-tristis for some CNS activities (viz. hypnotic,
tranquilizing, local anaesthetic, hypothermic, anticonvulsant), antihistaminic and
purgative activities. Hukkeri et al, (2006) evaluated the alcoholic and aqueous
extracts of the leaves of N. arbor-tristis for hepatoprotective effect against

carbontetrachloride-induced liver damage in rats.

Rathee ef al, (2007) carried out with acetone-soluble fraction of its ethyl acetate
extract N. arbor-tristis showed impressive antioxidant activity as revealed by
several in vitro experiments, e.g.,, DPPH, hydroxyl and superoxide radicals, as
well as H,0O» scavenging assays. Sasmal ¢f al, (2007) observed that the rural people
of Orissa use N. arbor-tristis. to cure various ailments. It's claimed traditional uses
have been proved on scientific basis using in-vitro and in-vivo experiments. The
present study will give comprehensive information on the chemical constituents
and mainly pharmacological activities of this plant. Signature Not Verified
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thore et al, ; .
Ra e (2007) studied the mechanism of anti-inflammatory action of N.

arbor-tristis in the light of pro-and anti-inflammatory cytokine balance view at

academia.

Das ct al, (2008) studied the effect of the water-soluble portion of the ethanol

extracts of flowers, barks, seeds and leaves of N. arbor-tristis Linn on CNS

depressant activity.

Deshmukh et al, (2007) studied the amelioration by N. arbor-tristis Linn. leaves
extract against hepatosuppression induced by carbon tetrachloride (CCls), which
was evaluated in terms of serum marker enzymes like viz. GOT, GPT, Alkaline

phosphate, glucose, cholesterol, and total protein concentration in blood.

Priya and Ganjewala (2007) evaluated the antibacterial potential of N. arbor-tristis

on gram-positive (Staphylococcus aureus) and gram-negative (Escherichia coli,

Klebsiella przeumoniae, Pseudomonas aeruginosa) bacteria.

Mathew et al, (2009) performed the phytochemical analysis of the promising

methanolic extract of the seed extract and was found positive for carbohydrates,

tannins, and proteins. In conclusion, bioassay-guided

saponins, terpenoids,
f effective extracts may result in identification of a u

vectors. Akki et al, (2009) studied for Pharmacognostic

fractionation o seful molecule
for the control of mosquito

evaluations, including examination of morphological and microscopic characters,

determination of leaf constants, ash values and extractive values.

Thangavelu (2010) examined the in vitro antioxidant activity of leaves and stem of

the plant. The antioxidant act
of NAT-L and NAT-S were determi
wer ability, Hydrogen peroxide

rarajan and Gowri (2011)
its functional antiinflammatory,

jvities of different concentrations of ethanol extracts

ned by DPPH radical scavenging assay,

scavenging assay and Total

Reducing po
synthesized titanium dioxide

antioxidant assay. Sund

nanoparticles of nycthanthe
antidiabetic, antimicrobi

s because of
al, antileishmanial, antipyretic

antioxidant, antifungal,
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Sah et al, (2012) compiled and documented information on different aspect of N.
arbor-tristis pharmacological properties and highlighted the need for research and
their potential development. Kumari et g, (2012) validated scientifically the
traditional use of leaves extract of Harshringar against malaria leading to the
conclusion that this plant holds promise with respect to antimalarial
phytotherapy. Meshram et al, (2012) discussed pharmacology of the herb, its pre-

clinical and clinical studies, safety and herbal drug interaction which is a need of

the hour.

Rani et al, (2012) presented information on the chemical constituents, biological
activities of important compounds, pharmacological actions, medicinal
applications and micro propagation of Night jasmine and emphasized the need
for further exploring available information. Agrawal et al, (2013) designed a set of
in vitro and in vivo experiments to evaluate the effect of N. arbor-tristis in
Plasmodium berthed infected mice. Three extracts of N. arbor-tristis leaves from
varying concentrations of alcohol and water were considered for their potential to
suppress expression of pro-inflammatory mediators from macrophages primed
with lipopolysaccharide. Vyas and Renu (2013) demonstrated the antimicrobial

activity of Nyctanthes arbor-tristis.

Rahman (2013) investigated was carried out to determine the chemical
composition of the fatty acids methyl esters (FAME) and leaf of N. arbor-tristis
was analyzed by gas liquid chromatography (GLC). GLC analyses of methyl ester
lead to identify twenty-two and fifteen fatty acids in the leaf of pet-ether and
hexane extracts mixture (PH) and chloroform extract (CL), respectively. Agrawal
and Pal (2013) presented encompasses an ethnopharmacological evaluation
focusing on information on the chemical constituents, pharmacological actions

and toxicology in order to reveal the therapeutic potential and gaps requiring

research involvement.

Sopi et al, (2013), investigated bronchodilatory effect of ethanolic extract of the N.

arbortristis under in vitro conditions. The concentration-response cgﬂj“gu@éﬁ erified
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tracheal smooth muscle (TSM) to histamine was recorded in presence or absence

of ethanolic extract and N @-nitro-l-arginine methyl ester (L-NAME).

Michael et al, (2013) evaluated the vitro antioxidant belongings and total phenolics
of methanolic leaf extracts of N. arbor-tristis L. Investigate in vitro antioxidant
activity and total phenolic content of the methanolic leaf extract of N. arbor-tristis
L.Biswas ¢t al, (2014) confirms the xerophytic feature of the plant having higher
proportion of longer carbon chain n-alkanes greater than C31 (dominant peaks are

of C33 and C35).

Ghosh et al, (2015) we reports purification of an antioxidative polysaccharide (F2)
extracted from its leaves by water. The presence of a highly branched
polysaccharide (75 kDa) containing esterified phenolic acids was revealed by
chemical, chromatographic and spectroscopic analyses. Particularly, ESMS
analysis of per acetylated oligomeric fragments .Mishra et al, (2016) studied
revealed that N. arbor-tristis L. (NAT) extracts possess high anti-Malassezia
potential, which is driven mainly by disruption of plasma membrane. Also in
silico validation and molecular modeling studies establishes Mala sl as a novel

allergen that could be a potential target in disease treatment.

Jain and Pandey (2016) Purpose of the present investigation was that Phyto-
chemicals like flavanoid, glycoside, oleanic acid, essential oils, tannic acid,
carotene, friedeline, lupeol, glucose, benzoic acid have been reported for
significant hair tonic, hepatoprotective, anti-leishmaniasis, anti-viral, antifungal,
anti-pyretic, anti-histaminic, anti-malerial, anti-bacterial, anti-inflammatory and
anti-oxidant activities of Night jasmine and emphasizes the need for further
exploring available information. Ahmed et al, (2016) The tested extract, the
Acetone extract was found to possess promising Anthelmintic activity in
comparison with other extract and standard. The present study therefore justifies

its use in folklore remedies as Anthelmintic drug of natural origin.

Jadhav and Ghawate (2017) Both the extracts show presence of phytochemicals

responsible for wound healing activity. The herbal ointment formulatiRiare NotVerified
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-action rate. Simi i . .
contrac Similarly, this formulation also shows significant increase in

wound breaking strength. Their study shows capability of both the extracts to

promote acceleratsd Wound healing activity by dose dependant manner when

compared with placebo control.

Gupta et al, (2019) Elaluated that the silyer nanoparticles size can be fine-tuned by

changing the separation mode during purification from plant extract. Due to

uniformity, our obtained nanoparticles can be expected to show higher catalytic

activity towards photochemical reactions, drug delivery and antibacterial activity

due to the absence of inactive coating layer (capping agent).Karan et al, (2019)
discussed the first report on isolation and identification of the unreported lupane-

type triterpen.id, betulinic acid from leaves

Nyctanthes arbor-tristis, which showed potent anti-inflammatory, antiproliferative,
and antioxidant activity in vitro assays. Satsangi and Preet (2021) demonstrated
the biofabricated AgNPs possessed the promising larvicidal activity and could be
used as a biocompatible and cost- effective alternative in the management of

vector-borne diseases.

RAPD

Polymerized chain reaction is the technique used extensively now for non-
hybridization based fingerprinting and with this discovery the whole technique of
DNA fingerprinting was revolutionized. PCR allows generation of fragments in
high copy number using a thermo stable DNA polymerase, specific or random
primers and the nucleotides, therefore eradicating the need for DNA cloning. A
number of modified procedures in the PCR technique have been developed to

suite the needs of the researchers and the genotype to be fingerprinted.

The two techniques (RFLP and PCR) are now a days combined to give rise a
newer approach called AFLP (Amplified fragment length polymorphism). AFLP
arise from variation in number and length of amplicons selected from
amplification. In this technique the variations in restriction site as well as primer

binding sites can be detected. This method involves digestion of the total DNA
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with restriction enzymes and using the labelled restriction site specific primeré
with variable bases at the end. The fragments thus amplified are run on
polyacrylamide gel and detected by autoradiography. If the primers are labelled

with dyes of different colours, different colours bands are detected.

In those cases where the methods like RFLP, RAPD, DAF, AFLP etc are unable to
define the uniqueness of a particular species or genotype direct DNA sequencing
of genomic segments of interest is the ultimate measure. The method of dideoxy
sequencing originally discovered is faster, accurate and easy. Now days the
techniques are available for automated sequencing based on the dye specific

reaction there by reducing time further and making the technique much easier.

A technique that is becoming particularly popular uses the PCR to generate
Random amplified polymorphic DNA fragments (RAPDs, Williams et.al, 1990).
RAPD analysis can be performed on any organism with no prior DNA sequence
information. It is effective with tiny amount of DNA. Indeed, in an extreme
example, showed that RAPD amplification was possible with DNA isolated from
a single tobacco protoplast. The technology is relatively simple and cheep,

allowing the analysis of a large number of samples in a short time.

RAPD markers generated by the PCR using single arbitrary primers were
developed by Williams et. al (1990) and Welsh and McClelland (1990) as a
molecular markers for use in genetic analysis in crops such as wheat (Devos and
Gale, 1992), rice (Fukuka et al, 1993), onion (Wilkie et al, 1993), peanut (Halward et
al,1993), barley (Tinker et al, 1993) etc. It also been used to determine the genetic
relationships and culture identification of some vegetatively propagated crops

like apple (Koller et al, 1993), papaya (Stiles et al, 1993), and mango (Schnell et al,

1995).

A new technique was introduced in 1985 which revolutionized the

methodological repertoire of molecular biology; Polymerase chain reaction (PCR).

In 1990, several laboratories introduced a strategy that made use of one or two
1 1 1 < &) ) ne ) i ';eN erified
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sequence information, was called Random amplified polymorphic DNA (RAPD)
analysis, Arbitrarily primed polymerase chain reaction (AP-PCR) or DNA
amplification fingerprinting (DAF). Polymorphism detected by this method was

called Random amplified polymorphic DNA (RAPD) or amplified fragment
length polymorphism (AFLP),
profiling (MAAP)

A common term multiple arbitrary amplicon
has been suggested to describe the common characteristics of

all techniques (DN A fingerprinting in plants and fungi; Wolffand Meyer).

Geographically peripheral populations are expected to exhibit lower genetic
diversity and higher differentiation than central populations because of their
smaller size and greater spatial isolation. In plants, a shift from sexual to clonal
ase. ual reproduction may further reduce diversity and increase differentiation.
Here, these predictions were tested by assaying 36 inter-simple sequence repeat
(ISSR) polymorphisms in 21 populations of the woody, clonal plant Vaccinium
stamineum in eastern North America, from the range center to its northern limit
where it has 'threatened' status. Populations decline in frequency, but not size or
sexual reproductive output, across the range. Within-population diversity did not
decline towards range margins. Modest genetic differentiation among
populations increased slightly towards range margins and in small populations
with high clonal propagation and low seed production, although none of these
trends was significant. Low seed production and high clonal propagation were
not associated with large-scale clonal spread. By combining demographic and
genetic data, this study determined that increased population isolation, rather
than reduced population size, can account for the weak increase in genetic

differentiation at range margins.

To estimate genetic relationships among 46 local grape cultivars, RAPD analysis
was performed with 25 decamer primers selected from a total of 60 primers.
Genetic relationships among these cultivars were determined by calculating
similarity indexes, from which a dendogram was derived. There was high genetic

variation among the cultivars, with values of genetic diversity ranging from 0.553
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produced a dendogram with six clusters, The relatively high genetic similarity
ratios observed for the cultivars wag also reflected in the dendogram. In general,

no relationship was encountered between the genetic similarity ratios of the

cultivars and the results of previous ampelographic analyses.

Genetic variations and relationships among 21 commercially important banana
cultivars of South India were evaluated using 50 decamer RAPD primers and 12
ISSR primers. The primers were selected after a preliminary screening of several
such primers for their ability to produce clear and reproducible patterns of
multiple bands. The analyses resulted in the amplification of totally 641 bands of
200-3100bp, of which 382 bands were polymorphic, corresponding to nearly 60%
genetic diversity. The RAPD and ISSR surveys between pairs of 21 cultivars
revealed 60.15% and 56.73% of polymorphic bands, respectively. A strong linear
relationship was observed between the Resolving power (Rp) of the primer and
its ability to distinguish genotypes. Based on these data, a genetic similarity
matrix was established and a dendrogram for each set of primers was developed
by UPGMA. The genetic similarity coefficients in RAPD analysis ranged from
0.3177 to 0.7818 and in ISSR analysis from 0.1800 to 0.8462. A fingerprinting key
was generated where the presence/absence of specific RAPD/ISSR bands were
recorded for each cultivar. The presence of a specific RAPD (OPC-5(800)) band
was observed for an endemic cultivar--Nanjanagudu Rasabale (NR). The study
resulted in the identification and molecular classification of South Indian banana
cultivars of which Robusta and Williams are global and others have either limited
geographical distribution or purely endemic to South India. A group of eight
cultivars was identified that are highly distinct from one another. The members of
this group may be useful for generating 2X and 4X-breeding populations for

further use in breeding secondary triploid hybrids.

An integrated genetic linkage map of the medicinal and ornamental plant
Catharanthus roseus, based on different types of molecular and morphological
markers was constructed, using a F(2) population of 144 plants. The map defines
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DNA markers (76 RAPD, 3 RAPD combinations; 7 ISSR; 2 EST-SSR from

Medicago truncatula and 37 other PCR based DNA markers), selected from

of 472 primers or primer pairs,

a total

and six morphological markers (stem

pigmentation, leaf lamina pigmentation anq shape, leaf petiole and pod size, and

petal colour). The total map length is 1131.9 o\ (centiMorgans), giving an average

map length and distance between twq markers equal to 80.9 ¢M and 8.6 cM,
respectively. The morphological markers/genes were found linked with nearest
molecular or morphological markers at distances varying from 0.7 to 11.4 cM.
Linkage was observed between the morphological markers concerned with
lamina shape and petiole size of leaf on LGl and leaf, stem and petiole

pigmentation and pod size on LGS, This is the first genetic linkage map of C.
roseus.

Padmesh ef al (1998) performed RAPD analysis to determine intra specific

variability in Andrographis paniculata, a popular antipyretic and hepato
protective drug used in traditional medicine in India. The accessions collected
from parts of India and south-east Asia on molecular analysis revealed moderate
variation within the species. Similarity measurement using UPGMA followed by
cluster analysis resulted in 5 major groups based on geographical distribution that
generally reflected expected trends between the genotypes. Liu D et al (2004).
investigated the genetic variations within and between eleven natural populations
and one cultured population of Magnolia amoena from different distribution
regions at the DNA level by employing RAPD. Out of 40 random primers,
fourteen random primers were screened which could generate highly
reproducible and clear RAPD fragments for further population analysis. With
these primers, a total of 94 discernible DNA fragments were obtained and 23
(24.4%) were polymorphic, which indicated that low levels of genetic variation
existed in the investigated populations. Detection and analysis of genetic variation
can help us to understand the molecular basis of various biological phenomena in

Plants. Since the entire plant kingdom cannot be covered under sequencing
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marker techniques such as RFLP (restriction fragment length polymorphism),

RAPD (random amplified polymorphic DNA), SSR (simple sequence repeats) and
AFLP (amplified fragment length polymorphism) are routinely being used in
ecological, evolutionary, taxonomical, phylogenic and genetic studies of plant

sciences. These techniques are wel] established and their advantages as well as

limitations have been realized. In recent years, a new class of advanced techniques

has emerged, primarily derived from combination of earlier basic techniques.
Advanced marker techniques tend to amalgamate advantageous features of
several basic techniques. The newer methods also incorporate modifications in the
methodology of basic techniques to increase the sensitivity and resolution to
detect genetic discontinuity and distinctiveness. The advanced marker techniques
also utilize newer class of DNA elements such as retrotransposons, mitochondrial
and chloroplast based microsatellites, thereby revealing genetic variation through
increased genome coverage. Techniques such as RAPD and AFLP are also being
applied to cDNA-based templates to study patterns of gene expression and
uncover the genetic basis of biological responses. The review details account of
techniques used in identification of markers and their applicability in plant

sciences.

The discovery of the MADS-box genes and the study of model plants such as
Arabidopsis thaliana and Antirrhinum majus have greatly improved our
understanding of the molecular mechanisms driving the diversity in floral
development. The class B genes, which belong to the MADS-box gene family, are
important regulators of the development of petals and stamens in flowering
plants. Many nongrass monocot flowers have two whorls of petaloid organs,
which are called tepals. To explain this floral morphology, the modified ABC
model was proposed. This model was exemplified by the tulip, in which
expansion and restriction of class B gene expression is linked to the transition of
floral morphologies in whorl 1. The expression patterns of class B genes from
many monocot species nicely fit this model; however, those from some species,
such as asparagus, do not. In this review, we summarize the relationship between
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Liliales (Liliaceae) and Asparagales species, and discuss the applicability of the

modified ABC model to monocot flowers,

In this study, a PCR-denaturing gradient gel electrophoresis (DGGE) method was
developed to assess Fusarium species diversity in asparagus plant samples.
Fusarium-specific PCR primers targeting a partial region of the translation
elongation factor-1 alpha (EF-1 alpha) gene were designed, and their specificity
was tested against genomic DNA extracted from a large collection of closely and
distantly related organisms isolated from multiple environments. Amplicons of
450 bp were obtained from all Fusarium isolates, while no PCR product was
obtained from non-Fusarium organisms. The ability of DGGE to discriminate
between Fusarium taxa was tested over 19 different Fusarium species represented
by 39 isolates, including most species previously reported from asparagus fields
worldwide. The techniqqe was effective to visually discriminate between the
majority of Fusarium species and/or isolates tested in pure culture, while a
further sequencing step permitted to distinguish between the few species showing
similar migration patterns. Total genomic DNA was extracted from field-grown
asparagus plants naturally infested with different Fusarium species, submitted to
PCR amplification, DGGE analysis and sequencing. The two to four bands
observed for each plant sample were all affiliated with F. oxysporum, F.
proliferatum or F. solani, clearly supporting the reliability, sensitivity and

specificity of this approach for the study of Fusarium diversity from asparagus

plants samples.

"To estimate the heritability values of characters frequently used as selective
criteria, 32 half-sib families obtained from selected plants of three populations of
the asparagus variety Argenteiiil were evaluated in a randomized complete block
design. The following characters were measured: days to emergence of the first
spear, number and diameter of spears, number of stalks, plant height and average
weight. The values of realized heritability were estimated and were compared

with those obtained by the parent-offspring regression method. Phenotypic
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values of realized heritability for most of the variables were moderate to high

(between 0.18 and 0.68), except for days to emergence; lower values were
obtained by the regression method. As there was a high degree of heritability,
additive genetic factors contributed significantly to the genetic variance, which

would allow the selection of phenotypically superior plants for asparagus

improvement projects.

The random amplified polymorphic DNA (RAPD) technique is a simple method
to detect DNA polymorphism. It is sensitive to reaction conditions. Small changes
in the reactants’ concentration cause variations in amplification products. Using
DNA from Asparagus officinalis, Dactylis glomerata, Mercurialis annua and
Escherichia coli, we examined variability in the amplification pattern associated
with reaction constituents. An increase in the ratio of Tag DNA polymerase to
DNA in the reaction increased the number of amplified fragments. Increasing the
concentration of primer resulted in the amplification of low molecular weight
DNA fragments, while lowering the concentration resulted in high molecular
weight fragments. Subsets of amplified fragments required different
concentrations of magnesium for their highest intensity. Mechanical shearing of
DNA obtained by sonication led to reduction in amplification of a subset of
products. Enzymatic fragmentation of DNA by restriction enzymes led to loss or
gain of specific fragments, depending on the DNA, primer, and restriction
enzyme. RAPD markers of pooled DNA of anonymous pedigree should be

critically evaluated for frequent 'false positive' markers.
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MATERIALS AND METHODS

Sample collection

The samples (leaves) of Harsingarwere collected from Human Health care

Garden MPCST, Raj Nursery,Betul, Vanita Nursery, Bhopal and creative
farmer’s (Narmadapuram).

Table No 1: Sites of sample collection

S.No Location Sample ID
1 Raj Nursery (Betul) H1
2 Creative farmer’s (Narmadapuram) H2
3 Human Health care Garden MPCST (Bhopal) H3
4 Human Health care Garden MPCST (Bhopal) H4
5 Vanita Nursery (Bhopal) H5
6 Vanita Nursery (Bhopal) H6

Storage of leaves sample.The leaves were properly labelled according to their

numbers and filled in proper sterile airtight 15ml capped tubes and stored at

deep refrigerator in an cellophane bags.

Glasswares, Plastic wares and Materials

1)
2)
3)
4)
5)

6)

Beaker (Tarson)
Eppendorfs (2ml Tarson)
Tips

Tip box

Beaker

Conical flask

Glass pipette

Test tube

Measuring cylinder Signatuw:}Verified
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Fig.3: Seeds of N. arbortristis( Harsingar)

Fig.4: Collection and storage of N.arbortristis

(Harsingar)samples
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10)  Durum bottle
11)  Funnel

12)  Cryobox

13)  Parafilm

14)  Cotton

15)  Forceps
16)  Spatula

17)  Tissue Paper

18)

Chemical Preparation for DNA Extraction

Aluminium foil, etc.

Table No 2: Prepration of CTAB buffer

Name of chemical Stock Working For 5ml
concentration concentration
Tris HCL 1M(1000mM) 150mM 750 pl
EDTA 0.5M(500mM) 25mM 250 pl
NaCl 5M 1.5 1500 pl
CTAB 2.5% 125¢g
PVP 2%. 0.1g
B-mercaptoethanol 0.2% 2ul
Table No 3: Contents of ladder
Reagents For 200ul
DNA ruler 20ul
6X Loading Dye 18ul
Water (nuclease and protease free) 162l
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Isolation of DNA from Kit Based method:

HiPurA Plant Genomic DNA Miniprep Purification Kit,

The samples were crushed using chilled mortar pestle.

500 pllysis buffer (PC ) was added in the crushed sample .

vV Y Vv

Transfer the mixture to a capped 2.0ml collection tube. Vortex vigorously.

Add 20pl RNase and incubated at room temperature (15-25°C) for 10
min. |

Y

» The mixture was incubating at 65 °C for 10 minutes.

» Add 130ul of precipitating buffer (PS)
min ice (40 °C).

to the lysate, mix and incubatefor5

Sample mixture was loaded on Hij Shredder column and this column
wasplaced in a 2.0 ml collection tube (uncapped) and centrifuge for 5 min

at 13000 rpm.

» The flow through fraction was transferred to a 2.0ml collection tubes.
Without disturbing the cell debris pellets.

» 1.5volumes diluted Binding Buffer (BB) to the lysate obtained from the
above steps and mix by pipetting.

» Load lysate in HiEluteminiprep spin column (capped) add 650 pl of
thelysate, including any precipitate, which may have formed, to the
column placed in a 2.0ml collection tube (uncapped) centrifuge at
8000rpm for 1 min. Discard the flow through.

> the above steps with the remaining sample. Discard the flow through and
reuse the 2.0ml collection tube (uncapped).

# 500ul Wash solution (WSP) was added on Hi -Elute mini prep spin
column and centrifuged for 2 min at 8000 rpm, Discard the flow through.

~ Another 500p1 Wash solution (WSP) was added on Hi- elute mini prep
spin column and centrifuged for 2 min at 8000 rpm. Discard the flow
through.

» The column was centrifuged for an additional 2 min at a maximum speed

13000 rpm to dry the membranes. Signature Not Verified
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> The column was placed in to a new 2.0 ml collection tube and the elution

buffer was added directly on the column without spilling to the sides.

» The column was incubated for 5 min at room temperature and
Centrifuged at 10000rpm for 2 min.

> Than quantification of DNA done jn Nano - Drop Spectrophotometer.

Isolation of DNA from left by CTAB method

» Take 2500l of autoclaved distilled water , add 250ul of EDTA , add Tris

HCI about 750p1 , add NaCl about 1500y , add CTAB 0.125g and PVP

0.1g and finally homogenize it for 45 minutes at 65°C (incubate).

» Take sterile leaves 100 mg (0.1g) in a chilled mortar pestle and crushed

them with buffer 200ul (3 times).

Collected the thin paste of leaf in Eppendorf tubes now make up the
volume up to 1ml with buffer.

» Now add 2yl of B- mercaptoethanol in each tube.

» Now add RNAs 4ul in each tube.

Dry bath it for 45 minutes, and keep it at room temperature for 10
Minutes.

» Add Chloroform and isoamyl alcohol and fill the tube up to 2ml.

» Now centrifuge the sample containing tubes at 10,000 rpm for 10
minutes.Supernatant should be removed carefully without disturbing

layer.

Y

Take the supernatant in separate fresh tubes.

» Now 400 pl of Isopropanol is added to the supernatant containing tubes, it
precipitates DNA.

» Tubes will turns turbid because of DNA.

» Keep the tubes at room temperature for 60 minutes or overnight.

» Now centrifuge the tubes10,000 RPM for 10 minutes, remove the

supernatant and air dried the tubes.

» Add 1ml 70 % ethanol in each tube. Signature Not Verified
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» Then again centrifuge 10,000 RPM for 10 minutes, supernatant was
discarded and pellet were air dried.

» After 1 houror overnight pellets were dissolved in 50 ul of nanopure

water.

» After half an hour take readings of DNA on Nano - Drop
spectrophotometer.

Qualitative and quantitative analysis of isolated DNA

The yield of extracted DNA in ng/pl from plant sample was measured using a
UV Spectrophotometer (ND-1000) at 260nm wavelength. The purity of. DNA
was determined by calculating the ratio of absorbance at 260 nm to that of 280
nm. The ratio ofabsorption at 260nm vis 280nm is commonly used to assess the
purity of DNA with respect to proteincontamination, since protein (in particular,
the aromatic amino acid) tends to absorb at 280nm. TheDNA sample is
considered as pure when the 260 to 280 ratio comes near 1.8. But the DNA

samplehaving ratio 1.5 to 2.0 can be easily used for PCR.

Primers

Following commercially availableRAPD primers wasused for this analysis.

Table No. 04 Primar Discription

SNo  Name of Primer Serial No. Primer sequence (5 to 3")
01 RAPD OPA-02 5-TGCCGAGCTG-3
02 RAPD 0PA-10 5-GTGATCGCAG-¥

DNA amplification by PCR

In 1985, Kary Mullis developed polymerase chain reaction (PCR). It is a fully
automated and very powerful process. By this, from only one copy of gene,

several millions of copies can be obtained within few hours using thermal cycler.
; . _ Signature Not Verified
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specific DNA  sequences. This allows amplification of a target sequence

quantities for further study using standard DNA analytical procedures. The

method is simple, as the PCR can be performed in a single tube. It can be

performed on relatively crude DNA- containing samples. PCR is achieved by

simultaneous primer extension of complimentary strands of DNA. This is

generally obtained by repeated cycles of heating, cooling and extension using a

thermostable DNA polymerase, which results in exponential amplification of the
target sequence.

There are three major steps in a PCR, which are repeated for 25 to 40 cycles. This

is done on an automated thermal cycler, which can heat and cool the tubes with

the reaction mixture in a very short time,
One cycle - three temperature shifts;

1. Denaturation at 94-96 °C
2. Primer annealing at 45-60 °C (depending on the primer )

3. Primer extension (usually ) at 72 °C

Initialization step: consists of heating the reaction to a temperature of 94-96 °C

Denaturation at 94 °C: During the denaturation, the double strand melts open to
single stranded DNA, all enzymatic reactions stop (for example: the extension

from a previous cycle).

Annealing: PCR primers are moving around, caused by the Brownian motion in
the specific complimentary association due to hydrogen bonding of
singlestranded nucleic acids is referred to as “annealing”. The primer anneals

when appropriate annealing temperature is reached.

Extension at 72 °C. It is synthesis of the complimentary strand of template DNA
to which primer is anneals by DNA polymerase enzyme. The DNA polymerase

works ideally at 72°C The bases (complementary to template) are coupled to the
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primer on the 3' side as the polymerase adds DNTP's from 5' to 3', reading the

template from 3' to 5' side and bases are added complementary to the template.

Table No05: PCR for amplification of Genomic DNA using RAPD primer.

94°C 94°C  35°C  72°C [ 94°C  37°C  72°C 72°C

5.0 min 45sec  10Min  15Min | 45Sec  45Sec  1.0Min 10.0Min

Initial x 10 cycle x40 Cycle Final
Denaturation extension

Agarose gel electrophoresis

This method given by Janerthana and Vincent (2007) was applied for agarose gel
electrophoresis. Electrophoresis involves the movements of charge molecules or
in a stabilized matrix support medium under the influence of an electrical field.
In a typical apparatus, an electrophoretic chamber holds the gel and the buffer.
The direct current power supply must be capable of reaching a potential
difference of 50 to 300 volts. This process separates the DNA strands according

to their length and molecular weight.

The migration rate of charged macromolecules (such as DNA) in an applied
electric field is proportional to the total negative charge of the macromolecule
and inversely proportional to its mass. The electrophoretic mobility of DNA is
mainly affected by the size and shape of the fragment: Small fragments of DNA
migrate faster than larger ones. So, through electrophoresis, it is possible to sort

DNA fragments based on size.

Requirements: 50x TAE buffer, 1x TAE buffer, EtBr, distilled water, 1%agarose
gel, DNA marker, DNA samples.

Preparation of reagents:

Preparation of 50x TAE Buffer: For the preparation of TAE (50X), 24'2g'§i8fa-£5}§l\1 Verified
was weighed on a butter paper using a weighing balance. The pow{liedt Z;AR'
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transferred in a sterile beaker and 50ml of DNase. RNase free autoclaved water
was added and the powder was dissolved by placing the beaker over magnetic
stirrer using a magnetic bar, 10ml of 0.5M EDTA solution was added and5.7ml of
Glacial Acetic Acid was added. The solution was transferred to a sterile

measuring cylinder and the volume was made upto 100ml .The solution was

than autoclaved and stored as stock.

Preparation of 1x TAE Buffer: Added 20 ml of above prepared 50x TAE and 980

ml nano pure water. Before use of autoclave both the solutions.

Preparation of agarose gel: 1 % Agarose was weighed and dissolved in 30mL
1XTAE buffer. The mixture was heated in 30 seconds increments in a microwave
(1) Set - up the casting trays.First, clean the casting trays and combs. These are
usually found in one of the drawers by the gel running area. Make sure to
remove any bits of left - over agarose, especially in the comb. Place the casting
tray in the chamber, making sure the seals are water - tight. Place the comb on

the slots.

(2) Dissolve the agarose in TAE buffer.Weigh the appropriate amount of agarose
and resuspend in TAE buffer. We use 1% gels for general applications. When
resolving plasmids (> 5kb), use 0.7-0.8%. For small fragments (< 0.5 kb), you
may need to go as high as 2.5%. Dissolve the agarose by boiling in the
microwave. It is best to heat the solution in 30 - second increments, mixing well
in between heating. Agarose will not melt unless the solution boils. For B2 gels
(large rack), you will need around 50 ml of gel solution. For the B2A gels (small
rack), you will need around 15 ml.

(3) Cool the agarose solution and add the dye. Allow the gel to cool to around 50
°C before adding the dye. We have Ethidium Bromide and SYBR - Safe dyes at
10,000x stock concentration. That means you add 1 pL for every 10 mL of gel.

Thoroughly mix by swirling gently.

4) P onto the casting tray, taking care not to introduce
(4) Pour the gel. Pour the gel g tray g Signar e No, Verifed
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best to make the gels as thin as Possible. Gels 0.75 em thick or less are appropriate

for general applications (25 pL Sample volume per well). Thicker gels may be

required if you have a large sample volume, e.g., when purifying DNA

fragments. Allow the gel to solidify at room temp. Or at 4 ° C if you're in a hurry.

Protocol

The PCR products were resolved onl% agarose gel prepared in 1x TAE buffer

» The gel was dissolved in 100ml 1x TAE buffer by heating it in Microwave

oven with occasional shaking. When the temperature of gel reduces to 55-

60°C, 10 plEtBr was added.

The gel was poured in the gel caé,ting tray which was already fitted with a
comb.

V/

Gel was left to solidify for about 30 minutes.

Placed the tray containing gel in such orientation the well were towards

negative electrode.

» The electrophoresis tank was filled by 1x TAE buffer till the gel completely

» About 15 ul sample (PCR product) was loaded in each well and 15 ul DNA
marker (1 pl DNA ladder, 2 pl loading dye and 12pL distilled water) loaded
got dipped in it and comb was removed. In separate well.

» After that, the electrodes were connected with power supply and applied

the current (1-10 volts/cm of the gel) until the dye had migrated to

appropriate distance in the gel.
Analysis of gels using Gel Documentation system

After running the gel it was placed on gel documention system (Alpha Innotech)
and was visualized by 302 nm High Intensity UV light. Image was captured and
analysed by using Alpha View Software. Molecular weight was calculated by

using this software.
Preparation of Dendrogram

A comprehensive, but simple-to-use software package for executing Sigaange Nt Verified
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has been developed. The program, called PAST (Paleontological Statistics), runs

on standard Windows computers. PAST integrates spreadsheet- type data entry

ith univariate a ivari o
i nd multivariate statistics, curve fitting, timeseries analysis, data

plotting, and simple phylogenetic analysis. Many of the functions are specific to

paleontology and ecology, and these functions are not found in standard, more

extensive, statistical packages. PAST also includes fourteen case studies (data

files and exercises) illustrating use of the program for paleontological problems,

making it a complete educational package for courses in quantitative methods
(Hammer et al, 2001).

Analysis of Dendrogram

Tree is comprehensive Phylogenetic tree visualization and manipulation

software for phylogenetics and research in evolution.
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RESULTS & DISCUIDN

Qualitative and quantitative analysis:

Qualitative and quantitative analysis of isolated DNA The yield of extracted DNA
in ng/pl from plant sample was measured using a UV Spectrophotometer (ND-
1000) at 260nm wavelength. The purity of DNA was determined by calculating
the ratio of absorbance at 260 nm to that of 280 nm (A2e0/280). The ratio of
absorption at 260nm vis 280nm is commonly used to assess the purity of DNA
with respect to protein contamination, since protein (in particular, the aromatic
amino acid) tends to absorb at 280nm. The DNA sample is considered as pure

when the Azso/280comes near 1.8. But the DNA sample having ratio 1.5 to 2.0 can

be easily used for PCR.

Table No 4. - Qualitative and quantitative analysis of isolated DNA .

Sample ID A260/280 Concentration (ng/ pl)
H1 1.73 139.1 ng/ul
H2 1.74 138.6 ng/pl
H3 1.76 84.0 ng/pl
H4 1.71 72.8 ng/ ul
H5 1.78 129.2 ng/nl
Hé 1.83 106.8 ng/nl
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3000
2500
2000
1500
1000
625
400
325
275
200
100

Figure9 - Random amplified polymorphic DNA fragment pattern generated
using OPA 02 primers - M is for molecular marker low range DNA ladder .1 to

6 amplify by primers.

1100
1000
900
620
600
475
450
400
300
100

Figure 10: Random amplified polymorphic DNA fragment pattern generated

using OPA 10 primers - 1 to 6 amplify by primer, M is for molecular marker low
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When RAPD was performed using Primer Opa o (Plant RAPD Primer) of the
isolated DNA from the samples collected from Raj Nursery Betul, encoded H1,
total 3 bands were obtained and theijr sizes were 625, 400, 325 bp respectively.
The second sample was collected from Creative farmer’s (Narmadapuram) and

encodedH2 total 4bands and their sigzes were 625, 400, 325 and 275 bp

respectively. The third sample was collected from Human Health Care Garden
MPCST Bhopal and encoded H3, total 3 bands and their size was 600, 325 and
275.The fourth sample was H4 total3 bands and their sizes were 625, 325 and 275
bp respectively. The fifth Sample encoded Hb5gave total 4 bands and their size
were 625, 400, 325 and 275 bp respectively. The sixth sample H6 gave total 3
bands and their size were 625, 325 and 275 respectively.

When RAPD was performed using Primer OPA 10 (Plant RAPD Primer) of the
DNA isolated from the samples collected from Raj Nursery, Betul and encoded
H1, total 7 bands were obtained and their sizes were 1100, 1000, 900, 620, 475, 450
and 400 bp respectively. The sample was from creative farmer’s (Narmadapuram)
and encoded H2 gave total 9 bands and their sizes were 1100, 700, 620,
600,475,450, 400, 300 and 100 bp respectively. The sample third was collected from
Human Health care Garden MPCST Bhopal and encoded H3gave 7 band and
sizes were 1100, 700, 620, 475, 450, 400, and 300. The sample fourth was also
collected from Human Health care Garden MPCST Bhopal and encoded H4gave
total 7 band and their sizes were 700, 620, 475, 450, 400,300 and 200 bp
respectively. The sample fifth was collected from Vanita Nursery (Bhopal)
encoded H5 gave total only 1 band its size was 450 bp respectively. The sample

sixth was also collected from Vanita Nursery (Bhopal) and encoded Hégave total

2 bands and their sizes were 450 and 400 bp respectively.

Binary Matrix
For the preparation of dendrogram Binary Matrix was prepared from the datn

revealed from the bands obtained from the PCR products on the 1% agarose gel. 0

a purticulnr molecular weight
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while 1 was used to denote the presence of the band of a particular molecular

weight.
Table No 5: Binary Matrix of six variants of N. arbor-tristis analyzed by Primer

OPA 02
Sample ID Band size bp
275 325 400 625
H1 0 1 1 1
H2 1 1 1 1
H3 1 1 0 1
H4 1 1 0 t
H5 1 1 1 1
Hé 1 1 ! .

Table No06: Binary Matrix of six variants of N. arbor-tristis analyzed by Primer
a :

OPA 10
Sample Band size bp -
P 1100 1000 900 700 650 600 475 450 400 300 200 1
H1 1 1 1 o 1 0 1 1 1 0 0 3
H2 1 0 g 1 1 1 1 1 1 1 0 O
H3 + g @& 3 % 9 1 1 1 I ;) 0
Ha o o o 1 1 g 1 1 1 L
H5 0 0 0 0 0 0 0 0 1l 1 : )

Hé o o o 0 O o o0 0
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Two primers (OPA 02 and OPA 10) were used for amplification,
identified by the presence of bands, Maximum b

followed by OPA 10. A sum 53 bands were

All variants were

ands were observed with primer

amplified with respect to both

primers, About 16 bands (18%)were p olymorphic. Maximum polymorphic bands

)- The numbers of monomorphic were 1.
Maximum bands were identified from 1] (10), H2 (12), H3 (10), H4 (10) followed
by H6 (5) & H5 (5). Least bands were identified from H6 (5). The bands obtained
were ranged in size from 100 and 400 bp.

were produced in case of OPA 10 (12%

Similarity Index

Similarity index was calculated based on Rf valyes for individual primer. SI of
bands, which were common between two variants, was estimated following Nei
and Li (1979). Using Dice coefficient , a similarity matrix involving 7 variants was

generated with NTSYS-pc(Numerical Taxonomy System, Applied Biostatistic
Inc., New York, USA).

’

S.I'=2xNo. of common bands in two lane

Total No. of bands

Table No07: Polymorphism pattern demonstrated by RAPD analysis in N. arbor-

tristis.
SNo  Primer Total no. Total no. of Total no of Polymorphism
of band polymorphic  monomorphic %
bands bands
1 OPA-02 4 2 2 50%
2 OPA-10 12 11 1 83%
Total 16 13 3 18%

Distance Matrix (Jaccard)

5 ; L i Matrix
For the Preparation of Dendrogram, Distance Matrix was required. Binary
erated bKT
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Cluster Vis (SequentiX - Digital DNA Pieessing: Gy’ ‘Saftomns, using
Jaccards coefficient and Unweighted Pair Group Method with Arithmetical
Averages (UPGMA).

The six N.arbor-tristis variants were analyzed through RAPD with 2 random
primers to determine the extent of diversity that exists within the species showed

different RAPD profiles.

The Dendrogram based on similarity index (S.I) showed distinct separation of
collected variants, though morphologically they were similar and inseparable.
Major two clusters are formed cluster-1 and cluster-2. Cluster-1 includes three

accession H4, H3 and H2. Cluster-2 includes two accessions H5 and H6. Accession

H1 not include in any cluster.

Table No08:Similarity Indices of Six variants of N. arbor-tristis through RAPD.

H1 H2 H3 H4 H5 H6
H1 1
H2 053333 1
H3 053846  0.76923 1
H4 042857  0.64286 081818 1
H5 036364 038462 036364 036364 1
Hé6 0.25 038462 0.5 0.5 0.66667 1
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CONCLUSIONS

1. Based on above findings it can be concluded that the DNA samples
extracted from fresh leaves of N, arbor-tristis using the above followed
protocol showed the total polymorphic percentage 18% that is good. Lesser

the polymorphic percentage it indicates the higher conservation of genes to

that confined area.

2. Maximum similarity (0.81818) and Minimum Genetic diversity was
observed among the accessions H3 and H4. Minimum similarity (0.25) and

Maximum Genetic diversity was observed among the accessions collected

H6 and H1.

Signature Not Verified
RAKESH KUWP TIWNARI

e verified /

Principal JH Gow! PG College

Betul, MP
08.09.2023 13:4T°30

95



REFERENCES

Signature Not Verified
RAKESH KL AR'TIWARI

e verified (
Principal JH Gow! PG College
Betul, MP

08.09.2023 13:4T°30

96




REFERENCES

Dictionary of Indi :
A D1 ey y o = dian Raw Materla]s and Industrial Products, National Institute of
1ence Lommunica tion, CSIR, New Delhi: vol. 7 pp. 69-70, 1997

S, Predicti ; -
Acharya rediction of rainfall variation through flowering Phenology of night-

flowering jasmine (N. arbor-trict: i
(2011) 96.101. (N. arbor-tristis L) In Tripura, Indian J Tradit Knowle, 10

Adebajo AC, Aladesanmi AJ, Akinkimi EO, Taiwo BJ, Olorunmola FO & Lamikanra A,

Antllmlcrobial and antioxidant activities of Some Nigerian medicinal plants,
African ] Trad CAM, 4 (2) (2007) 173-184.

Aharya D, Shrivastava A Indigenous Herbal Medicines: Tribal formulations and

Traditional Herbal Practices. Aavishkar Publishers Distributor, Jaipur, Ind.n,
2008, 440.

Alamgir M & Uddin 5], Recent advances on the ethnomedicinal Plants as
immunomodulatory agents Ethnomedicine. In: A Source of Complementary
Therapeutics, edited by Chattopadhyay D, (Research Signpost, Kerala, India),
2010, 227-244.

Amidduni SA, Girach RD and Khan SA, Treatment of Maleria through herbal drugs
from Orissa, India, Fitoterapia, LXIV (1993)545-548.

Aminuddin SA, Girach RD & Khan SA, Treatment of malaria through herbal drugs form
Orissa, India, Fitoterapia, LXIV (1993) 545-548.

Analgesic, antipyretic and ulcerogenic activity of Nyctanthes arbor tristis leaf extract
Saxena RS, Gupta B, Saxena KK, Srivastava VK, Prasad DN. ] Ethnopharmacol.

1987 Mar-Apr;19(2):193-200.
The Triterpenoid constituents of the leaves of

Anjaneyulu ASR, Murty YLN.
Journal of the Indian Chemical Society 1981;58:

Nycthanthes arbor-tristis Linn.

817-818.
The Wealth of India: A Dictionary of Indian Raw Materials and Industrial

Anonymous, i
’ ational Institute of Science Communication, CSIR, New

Products, Vol. VII, (N
Delhi), 1997, 69-70.

algesic and antipyretic effects of methanol extract from Bauhinia
ark in animal models, Gupta M, Mazumder UK, Kumar RS,
akoti BB, Selven VT] Ethnopharmacol. 2005 Apr

Anti-inflammatory, an
racemosa stem b
Gomathi P, Rajeshwar Y, K

26;98(3):267-73 o . |
y of Nyctanthos arbor-tristis Linn. in

difying activit

Antiparasitic and diseaner£ic ; Tathed PS, Talwalkar SS,
¥ malaria: An exploratory clinical study .Godse CS, a l’s, Jianatire Not Veriied
= nkar AJ, Vaidya e KW@TI AR
Valdya RA’ Amo gritnclipl\ilPJH Gowd PG College
etul,

08.09.2023 13:4T°30

97



Badam L, Deolankar RP, Rojatkar, SR, N

vz ; agsampgi, BA & W: : ; :
activity of medicinal plants of [y = Wagh UV, In vitro antimalarial

\dia, Indian J Med Res, 87 (1988) 379-383.
Badam L, Deolankar RP, Rojatkar, SR, Nagsa : i
antimalarial activity of Medici g A AN e b i

- nal plants of India, Ind ] Med Res ,87 (1)(1988) 19-

Badam L, TLG Rao and UV Wagh: In vitro, ntimalarial

. activity of fresh leaf juice of
Nyctanthes arbortristis Liny, 1n, vitro Indian J. P

arasit, vol. 11 (1), pp. 13-17, 1988.

Balasubramanian M. Study on phytoche
Nyctanthes arbortristis. Journal of
4(3): 1686-1695.

mical screening & antibacterial activity of
Chemical and Pharmaceutical Research 2012;

Banerjee A, Poddar A, Ghanta S, Chakraborty A & Chattopadhyay S, N. arbor-tristis

Linn. - Spectrum of its bioactivity Potential, Planta Med, 73(9) (2007) 805-805.
Banerjee A, Poddar A, Ghanta S, Chakraborty A and Chattopadhyay S.  N.arbor-tritis
Linn -Spectrum of its bioactivity potential, Planta Med, 73 (9) (2007) 805- 305.

Bansal G, Suri KA, Grover P. A Comprehensive review on N.arbor-tristis , Int. J.Drug
Dev. And Res., January-March 2015,7(1):183-193.

Bhadouria RS, Bhargava S, Pancholi SS. Isolation and characterization of two alkaloids
from the Ethanolic extract of N. arbor-tristis leaves , Advance Research in
Pharmaceutics and Biologicals, ARPB, 2012; Vol 2 (IV).

Bhalakiya H, Modi NR. Traditional Medicinal uses, phytochemical profile and
pharmacological activities of N. arbor-tristis. Research Journal of Life Sciences
Bioinformatic Pharmaceutical and Chemical Sciences. 2019; 5(2):1003-123.

Bharti M, Saxena RC, Baghel OS, Saxena R, Apte KG. Wound healing activity of leaf of
Nyctanthes Arbor-tristis (Linn). International Journal of Pharmaceutical Sciences
and Research 2011;2: 2694-2698.

Bhatia A and Kaur ], N. arbor-tristis Leaves extract as antagonize of Immunotoxic effects
of Chemical pesticides (Experimental Study), Intern ] Environ Studies, 58 (2001)
197-215.

Bhattacharjee SK, Hand Book of aromatic Plants , Poinear Publishers, Jaipur, India, PPpP.
315, 2000.

Bhosale AV Abhyankar MM, Pawar SJ, Khan S, Patil N, N. arbor-tristis. A
Pharmacognostic Review, Research ]. Pharmacognosy and Phytochemistry.

2009; 1(2):91-97.

Bhowmick BN & Choudhary BK, Antifungal activity of leaf Extracts of medicinal plants
on Alternaria alternate (Fr.) Kessler, Ind Bot Rep, 1 (2) (1982) 164-165.

Biswas] |, Mukherjee A. Pharmacognostic Studies On The Leaf Of N. arbor-tristis, Acta
Botanica Hungarica. 2011; 53(3):225-34.

Brain KR, Turner TD. The Practical Evaluation of Phytopharmaceuticals. Wright-

Scientechnica, Bristol, 1975, p.4-9.

Signature Not Verified
RAKESH KU@IARI
e verified

Principal JH G
Betul, MP
08.09.2023 13:

-IPG College
=30

98



Canter PH, Thomas H & Ems .
opportuniti aer E B“"gmg medicinal plants into Cultivation:
pportunities and challen P o Cultivation:

es f i
(2005) 180-185. §¢s for biotechnology, Trends Biotechnology, 23 (4)

dra G, Chemi "
Gt ical composition of the flower oil of N. arbor-tristis Linn., Indian

Perf ) i
erfumer, 14 (1) (1970) 1946 Sabir M, Raviprakash V, Suresh S & Jawahar L,

Pharmacological Actions of N
: . arbor-tristis, Proc 6th
Soc., Indian ] Pharmacol, 6 (1974) 17. e el Contnd e

Chatterjee. A & Parkrashi S, The Treatise on Indian Medicinal Plants, Vol. 3,

(Publications and Information Directorate, New Delhi, India), 1994, 76.5 Kiew R

& Baas P, Nyctanthes is a member of Oleaceae, Proc Indian Acad Sci (Plant Sc.),
93(3) (1984) 349-358.

Chatterjee SK, Bhattacharjee I & Chandra G, Bactericidal Activities Of Some Common
Herbs in India, Pharmaceutical Biol, 45 (5) (2007) 350-354. 3 Bhatia A & Kaur J,
N. arbor-tristis Leaves extract as Antagonizer of Immunotoxic effects of
chemical pesticides (Experimental Study), Intern J Environ Studies, 58 (2001)
197-215.

Chatterjee SK, Bhattacharjee I. Bactericidal Activities of some common herbs of india,
Pharmaceutical Biology. 2007; 45(5):350-54.

Chawla S, Micropropagation of N. arbor-tristis Linn. (Harshinghar) through tissue
culture, M.Sc. thesis, (CCS Haryana Agricultural University, Hisar, India), 2000.

Chitravansi VCC, AP Singh, S Ghosal, BN Krishnaprasad, V Srivastava and JS

Therapeutic action of Nyctanthes arbortristis against Caecal Amoebiasis of rat
Int. J. Pharmacog, vol. 30(1), pp. 71-75, 1992

Chopra RN, Chopra IC, Handa KL & Kapur LD, Indigenous Drugs of India, (Academic
Publishers, Calcutta, India), 1958, 51-595.

Chopra RN, IC Chopra, KL Handa and LD Kapur ous drugs of India, second ed. UN
Dhar and sons, Calcutta, pp. 408, 1958.

Chopra RN, Nayer SL & Chopra IC, Glossary of Indian Medicinal Plants, (PID, CSIR,

New Delhi), 1956.

Das S, Sasmal D, Basu SP. Antispasmo !
Linn. International Journal of Pharmaceutica

P. Evaluation of CNS Depressant Activity of Different Plant
; dian Journal of Pharmaceutical Sciences

dic and antihelmintic activity of N. arbor-tristis
1 Sciences and Research 2010; 1: 51

Das S, Sasmal D, Basu S .
parts of Nyctanthes arbortristis Linn. In

2008; 70(6): 803-806.

Dasgupta N, De B. Antioxidan
study. ] Food Chemistry

: hauhan PS.
Cenli 5V Dhastial £2C nd Technology: 2016, Vol-1, Issue N

¢ activity of some leafy vegetable of India, A comparative

2006; 101; 471-474.
review on N. arbor-tristis, International

Liturature
0..3611-3628

e verified

Signature Not Verified
cya ‘
Journal Of Pharmacy RAKESH Km@;mm

Principal JH Gow! PG College

Betul, MP
08.09.2023 13:4T°30

99



Linn Leaves In Wi . Patosuppression by N. arbor-tristis
o n Wistar Albing Rats. Journa) of Pharmacologyonline,2007; 1: 203-

Devasagayam TPA & Sainig KB, Immune o _
derived from Indian me dicin System and antioxidants,especially those

al plants, Indjan | Epiboly, 40 (2002) 639-655.
Dey SC, Horticulture, In: Fragrant flo

5 wers for hom .
(Abhinav publications, New es and gardens, Trade and industry,

Delhi), (1996) 33121,
Dharmadhikari SD, Shrivastaya Mp &

arbor-tristis (Prajakt), Ind ] Pha

Dhingra YK, Seshadri TR & Mukerjee SK, Carotenoid glycosides Of N. arbor-tristis
Linn,, Ind ] Chem, 14 (1976) 231.

Dhingra VK, Seshadri TR, Mukerjee SK. Carotenoid glycosides of N. arbor-tristis Linn.,
Ind ] Chem 1976; 14B;231.

Dashputra PG, Study of Analgesic property of N.
I'macol, 18 (1) (1986) 19-60.

Geetha DH, Jayashree |, Rajeswari M. Antibacterial activity of leaf of N. arbor-
International Research Journal of Pha
4(4): 4-6.

tristis Linn.
rmaceutical and Applied Sciences 2014;

Girach RD, Aminuddin SA, Siddiqui PA & Khan SA, Ethnomedicinal studies on

Harsinghar (N. arbor-tristis L.)- a less known medicinal plant in Unani medicine,
Hamdard Med,37 (2) (1994) 60-66.

Girach RD, Aminuddin SA, Siddiqui PA and Khan SA. Ethnomedicinal studies on

Harsinghar (N. arbor-tristis) A less knoen medicinal plant in Unani medicine,
Hamdard Med, 37 (2)(1994)60-66.

Goyal DK, Tiwari SK & Agarwal R, Effect of Parijata leaves on Sciatica, Sachitra
Ayurved, 51 (9) (1999) 667-668.

Goyal DK, Tiwari SK, Agarwal R. Effect of Parijat leaves on sciatica. Sachitra Ayurved
1999; 51: 667-668.

GS, Goyal S. N. arbor-tristis Against Pathogenic Bacterial, Journal of Pharmacognosy and
Phytochemistry 2013; 2 (3): 124-127.

Gupta P, Bajaj SK, Chandra K, Singh KL, Tandon JS. Antiviral Profile of N. arbor-tristis
against encephalitis causing viruses. Indian Journal of Experimental Biology
2005; 43:1156- 1160.

Gupta PP, RC Srimal, M Srivastava, KL Singh and JS Tandon: Antiallergic activity of
arbortristosides from Nyctanthes arbortristis . Indian J. Phrmacology, vol. 33 (1),
pp. 70-72, 1993.

Gupta RS, Kachhawa JBS, Sharma R. Antisper matogenic effects of N. arbor-tristis in
male albino rats. Pharmacology, 2006; 2:261-273.

g i tu
Gupta SM, Plant myths and Traditions in India, Munshiram Manohar Lal Pu%\ﬁgsﬂ:&@m

e verified

N
A
Principal JH G P/
Ltd. 1971.

Betul, MP
08.09.2023 13:%0

Verified

PG College

100



i re P, Pote M. Antimi : ..
RREE= isolates ]ourn:] IT?IIS}I;Ob-lal acm,’lty of Nyctanthes arbortristis Linn on few clinical
' ot Fharmaceutical Research and Bioscience 2014; 3(2): 80-85
Hooker JD. Flora of British India 603, 1897,

Hukkeri VI, Akki KS, Sureban RR, Gopalakrishna B, Byahatti VV & Rajendra SV,

Hepatoprotecti ivi
pe 51 ) (2%06) ;41;’-95 :;tmty of the leaves of N. arbor-tristis Linn., Ind ] Pharm Sci,

Iyer RI, Mathuram V & Gopinath PM, Establishment of Callus Cultures of N. arbor-tristis

from ju-venile explants and detection of secondary metabolites in the callus,
Curr Sci, 74 (3) (1988) 243-246.

Jain SK, Dictionary of Indian Folk Medicines and Ethnobotany,(Deep Publications, New
Delhi) 1991, 132.

Joshi ARf Joshi K. Indigenous Knowledge and use of medicinal plants by local
committees of the kali Gandaki water shed area Nepal. Journal of
Ethnopharmacy. 2000; 73(1-2):175-84.

Kapoor LD, Kapoor SL, Srivastava SN, Singh A & Sharma PC, Survey of Indian plants
for saponins, alkaloids and flavonoids, II, loydia, 34 (1971) 94.

Khan ZK, Manglani A, Shukla PK, Puri A, Saxena RP & Tandon JS, Immunomodulatory
effect of plant extracts and iridoid Glucosides from N. arbor-tristis against
systemic Candidiasis in mice, Int ] Pharmacog, 33 (4) (1995) 297-304.

Khandelwal KR, Kadam SS & Singhama, Antibacterial activity of The leaves of N. arbor-
tristis Linn., Indian J Nat Prod, 15 (1999) 18-20.

Khatune NA, Haque ME & Mosaddik MA, Laboratory evaluation of Linn. Flower
extract and its isolated compound against common Filarial vector, Culex
quinquefasciatus Say (Diptera culicidae) Larvae, Pakistan ] Biol Sci, 4 (5)

(2001b) 585-587.

Khatune NA, Haque ME, Mosaddik MA & Haque ME, Antibacterial activity and

cytotoxicity of N. arbor-tristis Flowers, Fitoterapia, 72 (2001a) 412-414.

dur Rahman MA, Mosaddik MA & Haque ME, In-vivo
an Derivative isolated from N. arbor-tristis L. on
EAC) in mice, | Med Sci, 3 (2) (2003) 169-173.

Khatune NA, Islam ME, Ab
cytotoxic of a new benzofur
ehrlich ascite Carcinoma cells (

Kiew R, Bass P. Nyctanthes is a member of Oleaceae. Proceeding of Indian Academic

Science. 1984; 93(3):349-358.

Kirtikar KR & Basu BD, Indian Medicinal Plants, Vol. VII, (LM Basu Publishers,

Allahabad, India), 2110-2113.
Kirtikar KR & Basu BD, N. arbor-tristis in medicinal plants, edited by Blatter E, Cains JF,
Mhaskar KS, (LM Basu publishers, Allahabad, India), 1935, 536.
dicinal Plants , second ed. Basusibidu fobobart
RAKESH Kbﬂ@ﬂ ARI

Kirtikar KR and Basu BD, Indian Me
vol.1035, pp. 1526-1528. Eﬁﬁéiﬂi?m GowlPG College

Betul, MP
08.09.2023 13:4T°30

101



Laghate P, Grampurohit ND & Mir.

55 anda S, Antihepatotoxic activity of the leaves of
Nyctanthes arbortristis L., In:

National Convention on Current Herbal Drugs and

Amwal.Conference of Indian Society of Pharmacognosy; Herb: The natural
alternative, Candhinagar, 2003,

Lal ], S .Chz.mdra, \ Ravi.p.rakash and M Sabir In vitro anthelmintic action of some
indigenous medicinal plants on Ascaridia Galli Indian Journal of
Pharmacology, vol. 20, pp. 64-68, 1976.

Lucas DS & Sekhar RAR, A review of experimental studies on Antihepatoprotective

acivity of certain medicinal plants used in Ayurveda, Phytomedicine,
Supplement-II (2000) 23.

Mahida Y & Mohan JSS, Screening of plants for their potential Antibacterial activity

against Staphyllococcus and Salmonella spp., Nat Prod Rad, 6 (4) (2007) 301-
305.

Mandal S, Jain R & Mukhopadhyay S, Natural'v occurring iridoids with
pharmacological activity, Indian ] Pharm Sci, 60 (3) (1998) 123-127.

Mathuram V & Kundu AB, A reinvestigation of the structures of Arbortristosides A and
B from N. arbor-tristis, ] Nat Prod,54 (1) (1991) 257-260.

Mathuram V, Patra A & Kundu AB, A Phenyl propanoid glycoside from N. arbor-tristis,
] Ind Chem Soc, 74 (1997) 653-55.

MianYing W, Brett JW, Jensen CJ, Nowicki D, Chen S, Palu AK, et al. Morinda citrifolia
(Noni) A literature review and recent advances in Noni research. Acta
Pharmacological Sinica, 2002; 23:1127-1141.

Nadkarni AK, Indian Materia Medica, Vol. I, 31 edn., (Popular Prakashan Pvt. Ltd.,,
Bombay & Dhootapapeshwar Prakashan Ltd,Panvel) 1954, 857-858.

Nandkarni KM. Indian Materia Medica, Bombay Popular Prakashan, Bombay, vol 1, pp.
857, 1976.

Nawaz A, Hossain M, Karim M, Khan M, Jahan R, Rahmatullah M, et al. An
ethnobotanicals survey of Jessore District in Khulna Division, Bangladesh.
American European Journal of Sustainable Agriculture,2009; 3:238-243.

Neogi NC & Ahuja S, Pharmacological studies on the bark of N. arbor-tristis Linn., J Sci
Res, 11 (1960-61) 196. 67 Gupta P, Bajpai SK, Chandra K, Singh KL & Tandon JS,

Antiviral Profile of N. arbor-tristis L. against encephalitis causing Viruses,
Indian ] Exp Biol, 43 (12) (2005) 1156-60.

Omkar A, Jeeja T & Chhaya G, Evaluation of anti-inflammatory activity of N. arbor-tristis
and Onosma echioides, Pharmacog Mag, 2 (8) (2006) 258-260.

Paarakh PM, Sandeep, Gavani U. Antibacterial activity of Jasminum grandiflorum Linn.
Leaves, Journal of Pharmacy Research. 2009; 2(7):1206-1207.

Pal A. N. arbor-tristis Linn—a critical ethno pharmacological review, Journal of

e verified

y Signature Not Verified
Ethanopharmacology 2009;146(201 3)645-658. RAKESH Kw@m

Principal JH G “
Betul, MP
08.09.2023 13:

-IPG College
~30

102



pant R, N. arbor-tristis, Sachitra Ayurved, 35 (9) (1983) 613-615

patra A Mathur V & Kundu AB, A phenyl .
Linn., ] Ind Chem Soc, 74 (8) (113997; ZSSP- Z;Ea“o‘d glycoside from N. arbor-tristis

paul BN & Saxena AK, Depletion of tumor i
necrosis factor-c in Mice by N. arbor-tristis,]
gtg“zil:::;la:rz]l’:i (1997) .15-3-158. Patel UM, Patel KM, PatZl MP & Bhavasar
]8_50 atory activity of N. arbor-tristis, Indian ] Nat Prod, 15 (1999)

herbailnfor;(millation with anti-elastase and anti-oxidant properties for skin anti-
:f hgd alyana Sundaram I, Sarangi DD, Sundararajan V, George S, Sheik
ohideen S.BMC Complement Altern Med. 2018 Jan 29;18(1):33

Puri A, Saxena R, Saxena RP, Saxena KC, Tandon JS & Srivastava V, [mmunostimulant

activity of N. arbor-tristis L., ] Ethnopharmacology, 42 (1994) 31-37.
ide A and B, two

113-176.

Poly

othaman KK, Venkatanarasimhan M & Sarada A, Arbortristos
iridoid glucosides from N. arbor-tristis, Phytc chemistry, 24 (4) (1985)

& Choudhuri MS, Acute metabolic
2000) 19-

Purush

orty P, Sattar M

Rahman JMF, Shahriar M, Chakrab
¢ N. arbor-tristis L., Hamdard Med, 43 (2) (

and chronic toxicity study o
23.

Rao MK, A clinical trial of Parijatha
(1986) 115-121.

ani SA & Chatto

Food Chem, 103 (2007) 1350-1357.

V, Srivastava KC & Tandon JS, Iridoi

29 (6) (1990) 1917-1920.

achchi, ADI & Dharmasiri, MG, Sedative
Pharmaceut Biol, 43 (2)

(N. arbor-tristis) in Gridhrasi, Rheumatism, 21 4)

Rathee ]S, Hassaraj padhyay S, Antioxidant activity Of N. arbor-tristis

leaf extract,
d Glucosides from N. arbor-

Rathore A, Srivastava
tristis, Phytochemistry,

JRAC, Hettiar

Ratnasooriya WD, Jayakody,
fusion of N. arbor-tristis on Rats,

effects of hot flower in
(2005) 140-146.
Senapati SK, In vitro clonal
Hort Sci (Prague), 34 (2)
n of analgesic effect o
South East Asian

propagation of Nyctanthes arbortristis
(2007) 84-89.

f Parijata (N. arbor-tristis
Geminar on Herbs And

Rout GR, Mahato A &
Linn. -a medicinal tree,

Sah GS, Pande S & Goel RK, Evaluatio
Linn.) - An experimental study,
Herbal Med, Patna, 1999, 113-114.
“Shri Gulabkunverba Ay
24, 1949.

urvedic Ayurvedic Mudranalaya, Jamnagar,

Sambhita Charak,
vol. 5, pp. 23-

Sasmal D, Das S & DBasu Sr,
tristis Linn., Pharmacog

uents and therapeutic Potential of N. arbor-

2007) 344-349.

and therapeutic potentia

Phytoconstit

Rev, 1 (2) (
| of N. arbor-tristis

Sasmal D, Das S, Basu SP. Ph)'toconStituc(l):Jt; 1:344-349 -
; Reviews, 2007 LFE Signature Not Verified
Linn. Pharmacognosy RaxcsH o rohar
Principal JH G welPG College

08.09.2023 13:4T°30

103



Saxena RC’dB[(];lupta’ K].< Saxe.n?, VK Srivastava and DN Prasad, Analgesic, antipyretic
an cerogenic activity of Nyctanthes arbortristis leaf extracts Journal of
Ethnopharmacology, vol. 19, pp. 193-200, 1987.

Saxena RS, B suPta, KK Saxena, RC Singh and DM Prasad, Study of antiinflammatory
activity in the leaves of Nyctanthes ar bortr istis Linn. An Indian medicinal
plant Journal of Eﬂanpharmacology, vol. 11, pp. 319-330, 1984.

Saxena RS, Gupta B & Lata S, Tranquilizing, antihistaminic and Purgative activity of
Nyctanthes arbor tristis leaf extract, J Ethnopharmacol, 81 (2002) 321-325.

Saxena RS, .G.uptrfl B, Saxena KK, Singh RC & Prasad DN, Study of Anti-inflammatory
activity in the leaves of N. arbor-tristis Linn. - An Indian medicinal plant, ]
Ethnopharmacol, 11 (1984) 319-330.

Saxena RS, Gupta B, Saxena KK, Srivastava VK & Prasad DN, Analgesic, antipyretic and
ulcerogenic activity of Nyctanthes arbortristis leaf extract, | Ethnopharmacol, 19
(1987) 193-200.

Shahidi F & Wanasundara PKJPD, Phenolic antioxidants, Crit Rev Food Sci Nutr, 32
(1992) 67-103.

Shrestha P. Ethnobotanical observation of the Tamangs of Kathmandu Valley,
Proceeding of National Conference on Science and Technology. 1988; 12(2):353-

358.

Shrivastava R, Bharadwaj AK. N. arbor-tristis an Important Medicinal Plant of Madhya
Pradesh State- A Review. UK Journal of Pharmaceutical and Biosciences. 2018;
6(6):10-15.

Siddique 1, Anis M & Jahan AA, Rapid multiplication of N. arbor-tristis L. through in
vitro axillary shoot Proliferation, World J Agri Sci, 2 (2) (2006) 188-192.

Singh BR, Structural study of water soluble gluco-mannan from N. arbor-tristis seeds, Pol
] Chem, 65 (2-30) (1991) 353-359.

Singh RB & Jindal VK, Polysaccharide from Nyctanthes arbortristis Linn. Seeds isolation,
purification and preliminary analysis of Polysaccharide, ] Ind Chem Soc, 62 (8)

(1985) 627-628.

Singh RC, Saxena RS, Gupta B, Saxena KK & Prasad DN, On Some more
pharmacological properties of N. arbor-tristisLinn. (Harsingar) - The plant
known for anti-inflammatory actions, Indian Pharmacol, 16 (1984) 47.

Singh UK, Guru PY, Sen AB & Tandon JS, Antileishmanial Activity of traditional plants

against Leishmania donovani in golden Hamsters, Int ] Pharmacog, 30 (1992)

289-295.
Singh UK, PY Guru,

Leishmania donovani % 55
9. !
Pharmacognosy, vol. 30, pp- 289-295, Signatuw:}Verified

AB Sen and JS Antileishmanial activity of traditional plants against
in golden hamsters. International Journal of

)
RAKESH KUMAR TIYVARI

e verified y

Principal JH Gow! PG College
Betul, MP

08.09.2023 13:4T730

104



Sofowora A, Medicinal plants and traditiong

Ibadan, Nigeria), 1993, 289 I medicine in Africa, (Spectrum books Itd,

Srivastava V, Rathore A, Alj SM & Tan
hydroxyloganin from N arbor-tristi

Stuppner H, Muller EP, Mathuram V &
s g Kundu AB, Iridoi i 3
tristis, phytOChemiStry, 2(2) (1993) 375378 ridoid Glycosides from N. arbor

: SR
Surange ° & Pendse GS, Pharmacognostic study of leaf of N. arbor-tristis Linn.,
(Parijata), ] Res Ind Med, 6 (4) (1971) 183-190.

Suresh V, Jaikumar X .y
Jaikumar S, Arunachalam G, Antidiabetic activity of ethanolic extract of stem

ark 9f N. n{bor tristis Linn. Research Journal of Pharmaceutical Biological and
Chemical Sciences. 2010; 1:311-317.

Talakal TS, Dwivedi S'K' & Shamra SR, In Vitro and In Vivo Antitrypanosomal potential
of N. arbor-tristis Leaves, Pharmaceutical Biol, 38 (5) (2000) 326-329.

Tandon JS,. S?ivastava V & Guru PY, A new class of leishmanicidal agents from N. arbor-
tristis, ] Nat Prod, 54 (4) (1991) 1102-04.

Thangavelu NR & Thomas S, In-vitro anti-oxidant studies on Ethanolic extracts of leaves
and stems of N. arbor-tristis L. (Night flowering Jasmine), Int ] Biol Med Res, 1
(4) (2010) 188-192.

Tuntiwachwuttiku P, Rayanil K, Taylor WC. Chemical constituents from the flowers of
Nycthanthes arbortristis. Science Asia, 2003; 29:21-30.

Tuntiwachwuttikul P, Rayanil K & Taylor WC, Chemical Constituents from the flowers
of N. arbor-tristis, Science Asia, 29 (2003) 21-30.

Vaidya AB, AD.] Ayurveda Integr Med. 2016 Oct-Dec;7(4):238-248. Investigation of the
Anti-Inflammatory and Analgesic Activities of Ethanol Extract of Stem Bark of
Sonapatha Oroxylum indicum In VivoLalrinzuali K, Vabeiryureilai M,
Jagetia GC.Int ] Inflam. 2016;2016:8247014. doi: 10.1155/2016/8247014. .

Vats M, Sharma N & Sardana S, Antimicrobial Activity of Stem Bark Extracts of N. arbor-
tristis Linn. (Oleaceae), Int ] Pharmacog Phytochem Res, 1(1) (2009) 12-14.

Venkatanarasimhan M, Kundu AB, Banerjee S & Patra A, occurrence of two new esters
of 6-B-hydroxyloganin from N. arbor-tristis, ] Ind Chem Soc, 68 (10) (1991) 581-

584.
Vishwanathan M & Juvekar AR, Hepatoregenerative effect of N. arbor-tristis Linn. On
acetaminophen induced oxidative damage in rats, Int ] Pharm Tech Res, 2 (2)

(2010) 1291-1297.

World Health Organization (WHO). WHO Traditional medicine Strategy. WHO.

RAKESH KUMAR/ TVARI

e verified

. Signature Not Verified
Geneva, 2002 WC}

Principal JH GowedPG College

Betul, MP
08.09.2023 13:4T730

105



EQUIPMENTS

Signature Not Verified
RAKESH KUW@F;‘H ARI
e verified

Principal JH Gow! PG College
Betul, MP
08.09.2023 13:41730

106



Annexure- |

Y
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Refrigerator- LG Chemical » Biochemica]

and kits etc. to be stored at low
The refrigerat

; or is must in molecular biology lab
S, is for short term preservation
Deep Freezer- it is used to store

at very low temperature (20t
RNase solution , Proteinase
acids for a long period .

Micropipettes & Tips ( Eppendorf )
little amount of liquids
measured with other equi

certain bio - chemicals which need to be stored
- 89 ° ¢) such as Teq Polymerase , Primers ,
K solution etc. It is also used to preserve nucleic

- These are used for the measurement of
such as in micro liters of liquids which cannot be
pment with accuracy and also for the measurement of

liqu§ds which are harmful if mishandled such as Ethidium Jromide which is
carcinogenic , Phenol etc.

Centrifuge ( MPW - 350R , MED Instruments ) - Centrifuge are used to
centrifuge different liquid for various purposes such for separating two or
more immiscible liquid or for collecting pellets form any mixture such as
during the process of DNA isolation for centrifuging the sample is loaded in
small tubes of variable volumes which can be centrifuged at different rotations
per minutes and at different temperature accordingly.

Vortex Mixer ( Yarco ) - It is used to mix the contents of a mixture in different
phases .

Weighting machine- It is an electronic instrument , used to weight definite and
accurate amount of required materials . It can weigh the material up to five

places of decimal .

Magnetic stirrer with Hot plate (scientech)- Digital pH meter was used to stir
the components with providing heat (if required) of solutions or to dissolve
any powder in any liquid it is also use as a heating plat.

Digital pH meter (Ana lab scientific) -Digifal pH meter. was used to adjust the
pH of the solutions as required. It is require standardizing by 2 different .PH
buffers 4 &7. A pH meter is a scientific mstrufm?nt that th? hydrogen - ion
indicating its acidity or alkalinity expressed as
pH . The pH. Meter measures the difference in electrical potentifd betwgen a
pH electrode and a reference electrode, and s0 the pH meter is 50’;‘ettlr'_“esl
referred to as a “potentiometric pH meter * . The dxffelr_;encetm'eec L;ga\
potential related to the acidity or pH & RS, o pt o leirwlsc(l::fmlu
many applications ranging from laboratory experimentation to quafity '

/ - Dry bath is a type of

- .DB120 (Genei, Bangalore) 3 ‘

o M'Odel fﬁxt is used to heat samples. Dry bat.hs are (.)fte.n used in

molecutes Mo, 1 icrobiology, biochemistry and genetic applications. The

ey ¢ fblglogyl’:) !:]1:5 is m locks. Depending on the size of the
capacity of these ba

activity in water base solution,

easured in b
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block, the user can place a certain amount of tubes into each block. The most
common sizes for blocks are 1, 2 and 4 block models

Millipore wa ter purifier - It is used for the purification of water. It provides de-
jonized, DNAs and RNAs free water for molecular biology uses. Millipore
Water Purifier is a trademark created by Millipore Corporation to describe
ltrapure’ water of "Type 1', as defined by various authorities (e.g. 150 3696),
as well as thelv .devxces for producing such water. The purification processes
Involv.e successive steps of filtration and deionization to achieve a purity
expedlentl.y characterized in terms of resistivity (typically 18.2 M<Q at 25 2C);
The term is also commonly used as a genericised trademark to refer to other
purified waters and purification equipment.

Electrophoresis power pack ( Consort Belgium ) -Electrophoresis power pack
was usfed for supplying required constant voltage and current for the
separation of DNA fragments over the gel according to the Molecular weight .

Gradient Automatic Thermal Cycler (PCR ), ( Corbett Research , Australia ) -
Gradient Thermal Cycler was providing ng and cooling rate ) very fast . This
instrument has gradient facility to standardize new PCR protocol. The PCR
process occurs or is performed in Thermal Cycler it contains 96 wells that is
PCR can be performed on 96 samples simultaneously.

Gel Documentation System ( Alpha Innotech , USA ) - Gel Documentation
System has 1.4 MP cameras with auto focus , one Tran illuminator with 302 &
365nm wavelength UV light source with high and low intensity , one white
light table and epi white facility . It have a software Alpha View which is used
for the analysis of gel over which DNA has been run size of DNA fragment can
be determined by comparing the bands with the bands of the DNA ladder .
Alpha View provides the atmost ease of use while offering comprehensive and
versatile tools for capturing , analyzing , and annotating images . With a
simple to use graphical aser interface coupled with new and improved
features, Alpha Innotech has pioneered the most intuitive image capture and
analysis software available. and improved features include multiple image
viewing , the ability to save analyses , and enhanced movie mode. With our
suite of analysis tools, you can perform molecular weight calculations, Rf
determinants, 1-D lane densitometry, 2-D spot densitometry, microtiter plate
reading, object distance measuring, gel scoring and automatic colony counting.

Autoclave ( Dahian Scientific , South Korea ) - Autoclave was used for
sterilization of different materials in the lab such as tips , Peh? plates , water ,
solutions etc at 15 Ibs pressure, 121°C temperature from 15 nunts .

Ultra Low Temperature Freezer (New Brunswick Scientific) - It was used to
store the chemicals, fish tissues, DNA samples, etc. atvery low temperature 1.e.

20°Cto-80°C.
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Annexure- 11

—

» CTAB buffer M‘C"Ofl-‘ge tubes Mortar ang Pestle , Liquid Nitrogen , Microfuge
Absolute Ethanol ( ice cold ), 70% Ethanol ( i’ce cold ) 758M ,A icro ug "
Acetate 550 .C water bath Chloroform : Iso Amyl Alcohol "Pl{enol ( 221'1201‘“;5”;
Water ( sterile ) , Agarose ( SRL 0144162 ), 6x Loading Bu.ffer 1x TBE s'o]ut.ion
A garhe gel electrophoresis system , Ethidium Bromide solution ‘RNase ,
Acetic acid , low range DNA ladder , Gel loading dye , Primer ’l’"eq buffer
A.dnTP, Teq DNA Polymerase, Red Dye, DNA Pol}'meras,e Master Mix.

» Glassware & Plastic waye- Micl-opjpette Tips , Beaker , Flask , Eppendorf
tubes , Cry box , Eppendorf tubes stand , Para film - Aluminum foil , Spatula ,
Buffer paper , Cotton , Forceps , Tissue paper .

¥ GIAH buﬁ‘e‘r Sml- 125g CTAB (Acetyl trimethyl- Ammonium bromide), 0.1g
pvp (polyvinyl pyrrolidone) , 1M Tris Hydrogen chloride ,pH 8.0 , 250 pL
EDTA pH 8.0 (Ethylenediaminetetraacetic acid) , 1500pL. NaCl (sodium-
chloride) ., Dissolve in 2500 uL distilled water,

» 50x TAE buffer -242g Tris free base 18.61g EDTA , Glacial acetic acid 57.1
dissolve in 70ml DW & volume make up to 100ml Dw.

» 0.25 M EDTA pH 8.0 - for ( 100ml ) For the preparation of 0.25M EDTA stock
solution , 121.14 gm of EDTA powder was weighed using the weighing
balance . The powder was then transferred into a sterile beaker and 70ml of
DNase free autoclaved water was added and the powder was dissolved by the
beaker over magnetic stirrer using a magnetic beads and 4-5 NaoH pallets was
added . The pH of the solution was then adjusted adding HCL , using digital
pH meter . The solution was then transferred to a sterile measuring cylinder
and volume was made up to 100ml. The solution was then autoclaved and

stored as the stock.

» 5 M NaCl for (100ml ) For the preparation of 5 M Nacl stock solution 29.22 gm
of Nacl powder was weighed on a butter paper using weighing balance . The
powder was then transferred in a sterile beaker and 50ml of DNase , RNase free
autoclaved water was added and the powder was dissolved by placing the
beaker over magnetic stirrer using a magnetic bar . The pH of the solution was
then adjust 08 using digital pH meter . The solution was then transferred tg a
sterile measuring cylinder and volume was made up to 100ml. The solution
was then autoclaved and stored as stock at room temperature.

(25 : 24 : 1) Phenol : Chloroform : Isoamyl Alcohol ( 100 ml ) For the
preparation of 25 : 24 : 1 Phenol Chloroform Isoamyl AlFohol 50 ml of Phenol
was measured in a 50 ml sterilized measuring cylnnqer and was fhen
transferred to a bottle , 48 ml of chloroform was measured in a 59 p\l sterilized
measuring cylinder and was then transferred tq thevbottlo con.t'f\'mmg S'O‘m.ll of
phenol 2 ml of Isoamyl Alcohol was measured in a 1.0 .ml sterilized measuring
cylinders and was then transferred to the bottle mn‘tmnmg 50 ml of Phenol and
48 ml of Chloroform . The was then mixed well by inversion and the bottle was

\
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wrapped with aluminum foil to prevent
white light, which may lead to cross reactio
RNase Solution- For the
lyohhilizedRNase powder
balance 1 ml of DNase ,

direct contact of the solution with
n.

pPreparation of RNase solution 5 ng of
was weighed in an eppendrof tube using weighing
RNase Free autoclaved pure water was added and the
powder was dissolved by inversion. The solution was then stored as stock in a
mini cooler at temperature -20 °C .

Gel Loading Dye- The gel loading dye used was readymade of 6X
concentration which was diluted with DNase , RNase free water to
concentration 1X by taking water and dyeinratioof 5:1 .
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Field Visit Report

FefeR RBamsa vd 3gewic $¥ege (FDDI) fRamEr a.u. wF
s TEw 9IS T=T AT FaEaT Begaer 7.9
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wefaay fBsmesr vd sgaude $Eiege (FDDI) Regarst AW, td A aea #g =T
Jfeard Wt Oecarst A.Y. 1 fAlF 04/11/2022 et Ywar & 3ezifas vd
Fa1foF  sHOT TR M| FEIReATa™ U HAS 14094101d/2022, RATE
21/10/2022 ¥ HGER FDD|, @RI HeATAIT 9 FHIF UTHISIMS/ATITT
/004/TAFTTAE Ua Sad#99/2022-23/001 &+ 21/10/2022 Hr 9red g3ml FDD|,
aifiisd Ud 3¢ART HA, HRd GIFER & deardld #, $IRd &1 FDDI sifafaas
2017 & dgd USed Hgcd &l HEUWT (Institute of National importance INI) &
FAE AT Hddlcal Felagdeld & JM0d [GHRT & ide Ud FTdeical
(Forest g A 60 faci¥al ud 04 wreAgeshl SERT dg HAUT fHAT IR&AT| HAUT &G
TR ¥ oAl 04/11/2022 =7 Wi 8:00 o SIH@ FHFued MP48P0648 ¥
faeznfEiat o areaTgRr gaRT SeRne fRAT M| S| AT 11:20 9T FDDI W g
Fel ggaa 11:30 &9 TAIE FAN H TG vd Feread AHer ¥ A SeE wene
(WeTaF gau®F) Ud A Helst FHAR UAT (WeTdh YHh) @RI T Hoe @ FREw
AMSSH FRRTAT F IS HAT AT FE/MAT & FDD| ¥ Faiag T3 J=arr
VS TF FEUSHEIR & IHGWT U9 HAlMold IISTHAT & FHAFRT UarT & |
el & FDDI & T#ATa o9, 3T, Ad aRER, osal, Bemsfaer o,
Hicar, Follfaldl, HFdlelc Td IMEca ofd, b ¥, IRAC Frdgasd o vd
gdfas Haa 3G &1 &GAH0T fRar| FDD| 99 shdlsh UhaEs/aeaea/004/@eriada
Td SAHFIH/IIAAR/003/2022-23 f&sTich 04/11/2022 (HelddA) # HFUT HI AR Sr

TE B

FDDI & od & 91g 3:00 &7 &9 @ ol WIererd s &g = 3|
gl Tl facaRiat ve wreamarst s 3:30 & 5:30 d9f @F HAUT fHAT| AT HIARTAT
20 3T 1954 F Ter AT TST FIETAT &, 8 Wawsay 1997 1 Hfeard AT
FT A SCaFt AT ded WS AT Hear Haeer X &ar o sud 14
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