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I.A. INTRODUCTION?-14:16,17.18,21

The science of plant is a very important and interesting branch of knowledge.
Medicinal plants, also called medicinal herbs, have been discovered and used in
traditional medicine practices since prehistoric times. Plants synthesize hundreds of chemical
compounds for various functions, including defense and protection against insects, fungi,
diseases, and herbivorous mammals.

HISTROICAL SIGNIFICANCE:

The use of medicinal plants is deeply ingrained in the annals of human history, a thread
connecting diverse cultures across time. Ancient civilizations, from the Indus Valley to the
banks of the Nile, have left behind traces of herbal remedies in texts and artifacts. Traditional
medicine systems, such as Ayurveda, Traditional Chinese Medicine, and indigenous healing
practices, have long recognized the healing properties of plants. These time-honored
traditions form the foundation upon which modern herbal medicine stands.

Tamil Nadu's history is replete with references to the use of medicinal plants, documented
in ancient texts like the "'Siddha Vaidya," a traditional system of medicine native to the
region.

Diversity of Medicinal Plants:

The botanical world boasts a staggering array of medicinal plants, each with its unique set of
therapeutic compounds. From the succulent leaves of Aloe vera to the vibrant hues of
Turmeric, these plants harbor alkaloids, flavonoids, terpenoids, and polyphenols that
contribute to their healing prowess. The variety of medicinal plants mirrors the diverse
ecosystems in which they thrive, offering a palette of natural remedies for an array of health
concerns.The varied geography of Tamil Nadu, encompassing the lush Western Ghats, fertile
plains, and coastal regions, contributes to the state's diverse flora. This diversity is reflected
in the myriad medicinal plants that call Tamil Nadu home. From the sacred Neem tree to the
aromatic Karpooravalli (Indian borage), the state's landscape is a botanical treasure trove
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offering remedies for ailments ranging from common colds to chronic diseases.
ACTIVE INGREDIENTS:

At the heart of medicinal plants lie bioactive compounds, the chemical messengers that
interact with the human body to produce therapeutic effects. Alkaloids like quinine in
Cinchona bark have been instrumental in treating malaria, while the curcumin in Turmeric
exhibits anti-inflammatory properties. The synergy of these compounds within a plant often
results in holistic healing, embodying the holistic principles of traditional medicine.

TRADITIONAL MEDICINE VS. MODERN MEDICINE:

While traditional medicine systems advocate for a holistic approach to health, modern
medicine has sought to dissect and isolate the active ingredients from medicinal plants. The
synthesis of pharmaceutical drugs from these compounds marks a convergence of ancient
wisdom and contemporary science. However, the dichotomy between traditional and modern
approaches raises questions about the integration of herbal remedies into mainstream
healthcare.

PHARMACOLOGICAL RESEARCH:

In laboratories around the world, scientists delve into the pharmacological mysteries of
medicinal plants. Research endeavors seek to unravel the mechanisms of action, elucidate
potential side effects, and establish optimal dosages. This scientific scrutiny not only validates
age-old remedies but also paves the way for innovation in drug development, creating a
bridge between traditional and evidence-based medicines.

GLOBAL SIGNIFICANCE:

The impact of medicinal plants extends far beyond the confines of laboratories and clinics. In
many developing countries, where access to conventional healthcare is limited, traditional
herbal remedies remain a cornerstone of primary healthcare. The World Health Organization
recognizes the importance of integrating traditional medicine into national healthcare systems,
emphasizing the need for a harmonious coexistence of traditional and modern approaches.

PHARMACOGNOSY:

Pharmacognosy is the branch of pharmacology that deals with the study of natural products
from plants, animals, and microorganisms. It involves the identification, isolation, and
characterization of bioactive compounds from these sources, as well as the study of their
biological activities and applications in medicine. Pharmacognosy plays a crucial role in drug
discovery and development, as many important drugs, such as aspirin and morphine, have
originated from natural sources.

The field of pharmacognosy combines elements of botany, chemistry, biochemistry,
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pharmacology, and other disciplines to understand the properties and uses of natural
substances in the development of drugs and pharmaceuticals.
The study of pharmacognosy includes:

e Botanical Identification
e Extraction and Isolation
e (Characterization

¢ Biological Activity

e Quality Control

e Ethnobotany.

Pharmacognosy, which literally means knowledge of drugs or pharmaceuticals, has been a
part of the healing arts and science since mankind first began to treat illness.

Pharmacognosy is a respected discipline which has no counterpart in the other professions.
The term Materiamedica meaning medicinal materials was synonymous with the substances
and products derived from the natural sources and were employed by the physicians of that
era. Crude drugs are vegetables or animal drugs that consist of natural substances that have
undergone only the processes of collection and drying. The term “Natural substances” refers
to those substances found in natural that comprise whole plant and herbs and anatomic parts
thereof, vegetable saps, extract, secretion and other constituents.

SEPARATION:

The process of drug extraction is generally accepted method of these active principles
extraction removes only those substances that can be dissolved in the liquid or liquid mixture
referred to as solvent or more specifically as the menstrum. The undissolved portion of the
drug that remains after the extraction process is completed is called the marc. The product of
extraction process known as the extract and is usually a mixture of substances.

The chemical compounds such as Glycosides, Alkaloids, Volatile oils, exerts physiological
effect. These chemical compounds give plant and animal based drugs their therapeutic
property. Drugs are used as such in their crude form all they may be extracted, the resulting
principles being employed as medicinal agents. It is obvious, therefore that any study of
pharmacognosy must embrace through consideration of these chemical entities. The usual
term for these entities is constituents and these components are responsible for the therapeutic
effect, which are also known as active constituents. Active constituents may be divided into
two classes are pharmaceutically active and pharmacologically active.

ETHNOMEDICINE:

Ethnomedicine is the study or comparison of the traditional medicine based on bio active
compounds in plants and animals and practiced by various ethnic groups, especially those
with little access to western medicine Ex. Indigenous people. The word Ethnomedicine is
sometime used as synonym of traditional medicine. Ethnomedical research is inter
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disciplinary, in its study of traditional medicines; it applies the methods of ethnobotany and
medical anthropology. Often, the medicine traditions studies are preserved only by oral
tradition. In addition to plants, some of these traditions constitute significant interactions with
insects on the Indian subcontinent, in Africa or elsewhere around the globe.

Scientific ethnomedical studies constitute either anthropological research or drug discovery
research. Anthropological studies examine the cultural perception and content of a traditional
medicine. Ethnomedicine has been used as a starting point in drug discovery, specifically
those using reverse pharmacological techniques.

EXTRACTION.:.

AN ANCESTRAL PRACTICE :An alliance between science and tradition : The origin of
the extraction of active plant ingredients has been lost to time. It was in fact very early on
that mankind discovered the benefits of plants and the first techniques for separating
out what we now refer to as “extracts”.The first extracts were essentially obtained through
aqueous extraction or alcoholic fermentation, and according to procedures such as infusion,
maceration, decoction and hydrodistillation. The simplicity of these procedures, as well as the
tools, materials and heating methods of the time, meant that the extractor was a man of the
arts rather than a scientist.

Today, this activity calls upon the use of precise automatons and adapted materials. It has
benefited from advances in process engineering, phytochemistry and analytics. Moreover,
new technologies to assist extraction (high-pressure, microwaves, ultrasound, etc.) are being
developed. However, the notion of expertise in plant extraction remains to this day a
balanced combination of the mastery of technical parameters, and tradition.

All plant material used should be properly authenticated, as much time and money can be
wasted on the examination of material doubtful origin. The choice of extraction procedure
depends on the nature of the plant material and the components to be isolated. Dried
materials are usually powdered before extraction whereas fresh plants (leaves etc.) can be
homogenized or macerated with a solvent such as alcohol.

The latter is also particularly useful for stabilizing fresh leaves by dropping them into the
boiling solvent. Alcohol is a general solvent for many plant constituents (most fixed oils
excepted) and as such may give problems in the subsequent elimination of pigments, resins
etc. Water immiscible solvents are widely used light petroleum (essential and fixed oils,
steroids), ether and chloroform (alkaloids, quinines) the extraction of organic leaves (eg:
alkaloids) usually necessitates basification of the plant material if a water immiscible solvent
is to be used for aromatic acids and phenols acidification may be required. Extraction itself
may be performed by repeated maceration with agitation, percolation or by continuous
extraction (in a soxhlet extraction). Special methods for volatile oils such as the enfleurage
process are considered. Ultrasound may enhance the extraction process for some plant
materials and the BP uses this in the preparation of a 50% ethanolic solution of opium for the
assay of alkaloids.

COLD MACERATION:
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Maceration is the winemaking process where the phenolic materials of the grape — tannins,
coloring agents (anthocyanins) and flavor compounds — are leached from the grape skins,
seeds, and stems into the must. To macerate is to soften by soaking and maceration is the
process by which the red wine receives its red color, since raw grape juice is clear -grayish in
color. In the production of white wines, maceration is either avoided or allowed only in very
limited manner in the form of a short amount of skin contact with juice prior to pressing.
This is more common in the production of
varietals with less natural flavor and body structure like Semillon For rose, red wine grapes
are allowed some maceration between the skins and must, but not to the extent of the red
wine production.

Now the cold maceration is widely used to extract the phytochemical constituent in the plants
and herbs. The process of cold maceration or cold soak is where temperature of the
fermenting must are kept low to encourage extraction by water and added sulfur dioxide
rather than relying principally on heat and alcohol to act as a solvent. This technique was
popular in the production of burgundy wines in the 1970s and 1980s but there is still some
debate among oenologists about the overall benefits to and resulting quality of the wine. The
whole /coarsely powered crude drug is placed in a stoppered container with the solvent. Allow
to stand at room temperature for a period of atleast 3 days with frequent agitation until the
soluble matter gets dissolved. The mixture then is strained, the marc (the damp solid material)
is pressed. The combined liquid are clarified by filtration or decantation after standing. The
method is best suitable for used in case of the thermolabile drugs.

Maceration

GC-MS:

Gas liquid chromatography is a very efficient method for separating a complex mixture into
its components. The high sensitivity of Mass spectrometry provides the necessary
information for either identification of compounds by comparison with available spectra or
structure elucidation of a small quantity of compound.

A combination of these techniques with the introduction of GC effluents after removal of
most of the carrier gas into a mass spectrometer is finding increasing use in analytical and
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structural organic chemistry and biochemistry. Efforts to combine the two techniques
extended over many years, the most obvious method of combination is to condense the
ary or onto a small

fraction emerging from the GC column into a capill

Mass Spectroscopy (MS)

Interface

GC-MS

metal surface, the fractions collected in this way of introduction in the normal manner into the
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mass spectrometer source. Many operations are required for a multicomponent mixture and
losses are likely to occur during collection of the fraction; However the mass spectrometer
may be operated at high resolution and no GC carrier gas is admitted to the instrument.

The interface between the GC and MS has an important role to play in the overall efficiency
of the instrument. It must be capable of providing an inert pathway from the column to the ion
source without loss of chromatographic resolution, while at the same time removing the
carrier gas and reducing the pressure from above 1 atmosphere at the column outlet to 10-3-10
®mm Hg in the ion source.

Antioxidants are compounds that inhibit oxidation (usually occurring as autoxidation), a
chemical reaction that can produce free radicals. Autoxidation leads to degradation of organic
compounds, including living matter. Antioxidants are frequently added to industrial products,
such as polymers, fuels, and lubricants, to extend their usable lifetimes. Food are also
treated with antioxidants to forestall spoilage, in particular the rancidification of oils and
fats.In cells, antioxidants such as glutathione, mycothiol or bacillithiol, and enzyme
systems like superoxide dismutase, can prevent damage from oxidative stress.

Known dietary antioxidants are vitamins A, C, and E, but the term antioxidant has also been
applied to numerous other dietary compounds that only have antioxidant properties in vitro,
with little evidence for antioxidant properties in vivo. Dietary supplements marketed as
antioxidants have not been shown to maintain health or prevent disease in humans.

Free radicals are fundamental to any biochemical process and represent an essential part of
aerobic life and metabolism . Reactive Oxygen Species (ROS) and Reactive Nitrogen Species
(RNS) are products of normal cellular metabolism . The most common ROS include
superoxide anion, H202, peroxyl (ROO- ) radicals and reactive hydroxyl (OH- ) radicals and
the nitrogen derived free radicals are nitric oxide and peroxynitrite anion (ONOO- ) [3]. These
reactive species play an important role in pathogenesis of several oxidative stress
related diseases like  carcinogenesis, cardiovascular diseases, rheumatoid arthritis,
ulcerative colitis and neurological degenerative diseases

ANTI MICROBIAL TEST:

Anti microbial agent which will inhibit the visible growth of a microorganisms after
overnight cultivation and the minimum bactericidal concentration as the lowest concentration
of antimicrobial agent , that will prevent the growth of a microorganism after the subculture
onto antibiotic free media. Various method can be performed to test the antimicrobial
property of the crude drugs.

e Disc diffusion method

e Agar dilution method

e Broth micro dilution method

e Broth macro dilution method

e Concentration gradient method

DISC DIFFUSION METHOD:
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The disc diffusion method (DDM) is classified as an agar diffusion method (ADM) because
the plant extract to be tested diffuses from its reservoir through the agar medium seeded with
the test microorganism. Generally, the reservoir is a filter paper disk, which is placed on top
of an agar surface. If tested plant extracts or isolated compounds are microbiologically active,
an inhibition zone develops around the filter paper disk after incubation. The diameter of the
inhibition zone properly describes the antimicrobial potency of plant extracts or individual
compounds.
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REVIEW OF LITERATURE

B. REVIEW OF LITERATURE

Abou-Zeid A M and etal studied on fungal control of pathogenic fungi isolated from
wild plants in Taif Governorate, Saudia Arabia. Twenty-two plants were collected
from Taif Governorate and identified as: Euphorbia glomerifera, Juniperusprocera,
Launaecamucronata, Capparisdcidua, Punicagranatum, Opuntiaficus, Prunuspersica,
Eucalyptus globulus, Medicago sativa, Artemisia monosperma,
Trichodesmacalathiforme, Artemisia judaica, Foeniculumvulgare, Phagnalonsinaicum,
Rumexdentatus, Asphodelusaestives, Pulicariacrispa, Launaesonchoides,
Forsskaoleatenacissima, Arnebiahispidissima, Avenaspp and Aervalanata. Pathogenic
fungi were isolated from some of these plants and identified as Alternaria alternate,
Ulocladium botrytis, Cladosporiumspp, Cephalosporiumspp, Penicilliumchrysogenum,
Fusariumoxysporum and Humicolagrisea. Four antagonistic isolates were tested, 2

from Gliocladium fungus and 2 from Trichoderma fungus. We found that all the four
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antagonistic isolates (G. deliquescens, G. virens, T. viride and T. hamatum)
significantly inhibited the radial growth of the pathogenic fungi tested, with different
ratios. The results indicated that the antibiotics produced by the antagonists were more
effective than the fungus itself and differ with different fungi. Coating plant stems with
antagonists or with antagonist extracts reduce the severity of the disease but not
prevent it in all tested pathogens.

Aleksandra Pieczykolan and etal®> investigated on the >’ Antioxidant, Anti-
Inflammatory, and Anti-Diabetic Activity of Phenolic Acids Fractions Obtained from
Aervalanata (L.) Juss’> Many plants that are commonly used in folk medicine have
multidirectional biological properties confirmed by scientific research. One of them is
Aervalanata (L.) Juss. (F. Amaranthaceae). It is widely used, but there are very few
scientific data about its chemical composition and pharmacological activity. The aim
of the present study was to investigate the chemical composition of phenolic acid
(PA)-rich fractions isolated from methanolic extracts of A. lanata (L.) Juss. herb using
the liquid/liquid extraction method and their potential antioxidant, anti-inflammatory,
and anti-diabetic properties. The free PA fraction (FA), the PA fraction (FB) released
after acid hydrolysis, and the PA fraction (FC) obtained after alkaline hydrolysis were
analysed using liquid chromatography/electrospray ionization triple quadrupole mass
spectrometry (LC-ESI-MS/MS). The phenolic profile of each sample showed a high
concentration of PAs and their presence in A. lanata (L.) Juss. herb mainly in bound
states. Thirteen compounds were detected and quantified in all samples, including
some PAs that had not been previously detected in this plant species. Bioactivity
assays of all fractions revealed high 2,2-diphenyl-1-picrylhydrazyl (DPPHe) (2.85 mM
Trolox equivalents (TE)/g) and 2,2-azino-bis-3(ethylbenzthiazoline-6-sulphonic acid)
(ABTS++) (2.88 mM TE/g) scavenging activity. Fraction FB definitely exhibited not
only the highest antiradical activity but also the strongest xanthine oxidase (XO)
(EC50 = 1.77 mg/mL) and lipoxygenase (LOX)(EC50 = 1.88 mg/mL) inhibitory
potential. The fraction had the best anti-diabetic properties, i.e., mild inhibition of a-
amylase (EC50 = 7.46 mg/mL) and strong inhibition of a-glucosidase (EC50 = 0.30
mg/mL). The activities of all analysed samples were strongly related to the presence of

PA compounds and the total PA content.
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Aleksandra Pieczykolan and etal® conducted a study on LC-ESI-MS/MS
Polyphenolic Profile and In Vitro Study of Cosmetic Potential of Aervalanata (L.) Juss.
Herb Extracts The aim of the present study was to investigate the phenolic
composition and the biological properties of different Aervalanata (L). Juss. herb
extracts obtained with the use of accelerated solvent extraction (ASE), i.e., a green,
ecological method, for cosmetic purposes. All samples exhibited high DPPHe (9.17-
119.85 mg TE/g) and ABTSe+ (9.90-107.58 mg TE/g) scavenging activity. The
extracts exhibited considerable anti-lipoxygenase (EC50 between 1.14 mg/mL and
3.73 mg/mL) and anti-xanthine oxidase (EC50 between 1.28 mg/mL and 3.72 mg/mL)
activities, moderate chelating activity (EC50 between 1.58 mg/mL and 5.30 mg/mL),
and high antioxidant potential in the ORAC assay (0.36-3.84 mM TE/g). Changes in
the polyphenol profile of the analysed samples depending on the solvent and
temperature used for the extraction were determined with the liquid
chromatography/electrospray mass spectrometry (LC-ESI-MS/MS) method. Twenty-
one phenolic compounds, including flavonoids and phenolic acids, were detected and
quantified. It was shown that tiliroside was one of the main phenolic metabolites in the
A. lanata (L.) Juss. herb., which may suggest that this compound may be largely
responsible for the observed anti-inflammatory activity of the extracts. In addition, the
studied extracts exhibited promising skin-related (anti-tyrosinase, anti-elastase, anti-
collagenase, and anti-hyaluronidase) activity. This study showed that Aervalanata (L.)
Juss. contains high amounts of phenolic compounds, including tiliroside, and has good
skin-related activities. Therefore, the plant may be interesting as a novel source of
bioactive agents for cosmetic industries.

Baronets N G and etal® conducted a study on Effect of medicinal plant extracts on the
growth of microorganisms. Extracts obtained from sweatweed and licorice roots, flax
seeds, milfoil, bur-marigold, plantain, coltsfoot, nettle, Indian corn stigmas, laminaria
produced a stimulating effect on the growth of Candida albicans test strain and
Streptococcus pyogenes test strain Dick 1. Sweatweed, licorice, Aervalanata and violet
extracts influenced the growth of Corynebacteriumxerosis 1911, while sweatweed,
violet, horse-tail, bur-marigold, camomile, plantain, and nettle extracts influenced the
growth of shigellae. The stimulating effect could be supposedly produced by

biologically active substances contained in medicinal plants (organic acids, alkaloids,
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carotinoids, vitamins, microelements). Further studies aimed at the identification of
substances producing the stimulating effect are planned.

DulalyChowdary and etal'? studied on the Antimicrobial activity and cytotoxicity of
Aervalanata..  Aervalanata whole plant showed interesting antimicrobial activities
(ethyl acetate and methanol extracts) and significant cytotoxic properties (petroleum
ether, ethyl acetate and methanol extracts).

Gaurav Kumar and etal’® studied on phytochemical composition and in vitro
antioxidant activity of aqueous extract of Aervalanata (L.) Juss. ex Schult. Stem
(Amaranthaceae) analyzed the phytochemical composition and in vitro antioxidant
properties of aqueous extract of Aervalanata (A. lanata) stem.During the preliminary
phytochemical analysis, the aqueous extract of A. lanata was screened for the presence
of carbohydrates, proteins, phenolic compounds, oil and fats, saponins, flavonoids,
alkaloids, tannins and phytosterols. Antioxidant activity of the extract was determined
by 2, 2-diphenyl-1-picrylhydrazyl radical scavenging activity, metal chelating activity,
reducing power activity and DNA damage inhibition activity. Analysis of phenolic
compounds was performed by Folin-Ciocalteau reagent method and gradient high
performance liquid chromatography technique.Preliminary phytochemical analysis
exhibited the presence of phenolic compounds, saponins, flavonoids, tannins and
phytosterols as major phytochemical groups. The extract exhibited high 2, 2-diphenyl-
1-picrylhydrazyl radical scavenging activity (IC(50)= 110.74 pg/mL), metal chelating
activity (IC(50)= 758.17 pg/mL), reducing power activity and DNA damage inhibition
efficiency. The extract was reported to possess a high amount of total phenolic content
and some of them were identified as gallic acid (3,4,5-OH), apigenin-7-O-glucoside
(apigetrin), quercetin-3-O-rutinoside (rutin) and myricetin (3,5,7,3,4,5-OH) by high
performance liquid chromatography analysis. The extract was found non toxic towards
human erythrocytes in the hemolytic assay (IC(50) = 24.89 mg/mL).These results
conclud that A. lanata stem possesses high antioxidant activity and can be used for the
development of natural and safe antioxidant compounds.

Kotaro Hara and etal®*: gave a review of Antioxidant activities of traditional plants
in Sri Lanka by DPPH free radical-scavenging assay.This article describes free radical-
scavenging activities of extracts of several plants harvested in Sri Lanka through the

1,1-diphenyl-2-picrylhydrazyl (DPPH) assay. These plants have traditionally been
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used in the indigenous systems of medicine in Sri Lanka, such as Ayurveda, as
described below. (English name, "local name in Sri Lanka," (scientific name)).
bougainvillea plant, "bouganvilla," (Bougainvillea grabla), purple fruited pea
eggplant,"welthibbatu,"  (Solanumtrilobatum) [1], country borage plant,
"kapparawalliya," (Plectranthusamboinicus) [2], malabar nut plant, "adhatoda,"
(Justiciaadhatoda) [3], long pepper plant,"thippili," (Piper longum) [4], holy basil plant,
"maduruthala,"” (Ocimumtenuiflorum) [5], air plant, "akkapana," (Kalanchoepinnata)
[6], plumed cockscomb plant, "kiri-henda," (Celosia argentea) [7], neem
plant,"kohomba," (Azadirachtaindica) [8], balipoovu plant, "polpala," (Aervalanata)
[9], Dballoon-vine plant, "welpenera," (Cardiospermumhalicacabum) [10],
emblicmyrobalan plant, "nelli," (Phyllanthusemblica) [11], indian copperleaf plant,
"kuppameniya," (Acalyphaindica) [12], spreading hogweed plant, "pita sudusarana,"
(Boerhaviadiffusa) [13], curry leaf plant, "karapincha," (Murrayakoenigii) [14], indian
pennywort plant, "gotukola," (Centeraasiatica) [15], jewish plum plant,
"ambarella,"(Spondiasdulcis) [16].3.

Manoj Goyal and etal®®> gave a review on phytochemistry and pharmacological
aspects. Aervalanata (L.) A. L. Juss. ex Schultes. (Amaranthaceae) locally known as
'bui' is an erect or prostrate undershrub with a long tap-root and many wolly-tomentose
branches, found in the wild, throughout India. In traditional medicine the plant is used
in cough, strangury (slow to be and painful discharge of urine), headache and
urolithiasis. The photochemical constituents present in the plant include alkaloids
(ervine, methylervine, ervoside,aervine, methylaervine, aervoside, ervolanine, and
aervolanine), flavanoids (kaempferol, quercetin, isorhamnetin, persinol, persinosides A
and B), methyl grevillate, lupeol, lupeol acetate benzoic acid, -sitosteryl acetate and
tannic acid. Pharmacological studies reported diuretic, anti-inflammatory,
hypoglycemic, anti-diabetic, antiparasitic, antimicrobial, hepoprotective, anti-
urolithiasis, antiasthmatic, antifertility and hypolipidemic properties of Aervalanata.
This review article includes the detailed exploration of the morphology,
phytochemistry, and pharmacological aspects of Aervalanata in an attempt to provide a

direction for further research.
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MariswamyYamunadevi and etal?® conducted Chromatographic finger print analysis
of steroids in Aervalanata L by HPTLC technique.To determine the chemical profile
and steroids composition of the medicinally important plant Aervalanata (A. lanata) L.

Preliminary phytochemical screening was done by the method as Harborne described.
HPTLC studies were carried out as Harborne and Wagner et al described. The Ethyl
acetate-ethanol-water (8: 2: 1.2) was employed as mobile phase for glycosides.The
desired aim was achieved using Chloroform-acetone (8: 2) as the mobile phase. The
methanolic extract of stem, leaves, root, flower and seeds of A. lanata showed the
presence of 30 different types of steroids with 30 different Rf values from 0.04 to 0.97.
Maximum number (11) of steroids has been observed in leaves followed by root
HPTLC profile of steroids has been chosen here to reveal the diversity existing in A.
lanata. Such finger printing is useful in differentiating the species from the adulterant
and act as biochemical markers for this medicinally important plant in the pharma
industry and plant systematic studies.

MusubauAdewunmiAkanji and etal?’” studied on Leaf Extracts of Aervalanata
Inhibit the Activities of Type 2 Diabetes-Related Enzymes and Possess Antioxidant
Properties The leaves of Aervalanata are one of the indigenous medicinal plants used
in the management of diabetes mellitus and its associated complications in Africa.
However, its effect on the activities of diabetes-related enzymes has not been
investigated. This study evaluated the in vitro inhibitory effects of different extracts of
the A. lanata leaf on the activities of diabetes-related enzymes (o-amylase and a-
glucosidase) and chemically induced free radicals. Aqueous, ethanol, and hydroethanol
extracts of A. lanata leaves were subjected to a standard enzyme inhibition assay
followed by determination of modes of inhibition of the enzymes. The antioxidant
activities of the extracts were evaluated using 1,1-diphenyl-2-picrylhydrazyl (DPPH)
and 2,2-azino-bis-(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS). The results
obtained showed that the hydroethanol extract of the A. lanata leaf optimally inhibited
both a-amylase (IC50: 2.42 mg/mL) and a-glucosidase (IC50: 0.23 mg/mL). The
Lineweaver-Burk plot revealed that the mode of inhibition of both enzymes by the
hydroethanol extract was uncompetitive. However, the hydroethanol and aqueous
extracts displayed the best DPPH and ABTS radical-scavenging ability, respectively. It

can be concluded that the A. lanata extract inhibited the activities of both a-amylase
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and oa-glucosidase uncompetitively, which may be attributed to its free radical-
scavenging properties and rich phenolic composition.

Mysoon Al-Ansari end etal?® studied the identification of phytochemical components
from Aervalanata (Linn.) medicinal plants and its in-vitro inhibitory activity against
drug resistant microbial pathogens and antioxidant properties  This study aimed to
determine the phytochemical components, microbial inhibitory effectiveness and
antioxidant properties of Aervalanata plant extracts. The whole plant showed various
medicinal applications in folklore and traditional medicine in various parts of the
world. The organic extracts such as ethanol, ethyl acetate, chloroform, acetone, water
and methanol were subjected for various phytochemical analysis and confirmed for the
existence of flavonoids, glycosides, terpenoids and alkaloid containing components.
Alternatively, the extracts were performed for the antibacterial activities against the
microbial pathogens and antioxidant properties. Results indicated that, the solvent
extracts showed prominent activity against the tested strains. The MIC concentrations
of plant were detected from 5 mg/ml to 40 mg/ml. The plant extract was highly
effective against E. coli and E. aerogenes and the MIC was 5 mg/ml. In addition, the
extracts noted promising antioxidant activities. The antioxidant activities were dose
dependent manner. In conclusion, A. lanata extracts showed that significant major
phytochemicals and effective antioxidant and anti-microbial propertyt.

Pandikumar P and etal®® :conducted a study on consensus of local knowledge on
medicinal plants among traditional healers in Mayiladumparai block of Theni District,
Tamil Nadu, India.The role of ethnobotany in drug discovery is huge but there are
criticisms over such studies due to their qualitative nature. The present study is aimed
at quantitatively abstracting the medicinal plant knowledge of the healers trained in
traditional ways, in Mayiladumparai block of Theni District, Tamil Nadu, India.The
interviews and field observations were carried out in all the 18 village panchayaths
from January to June 2010, consisting of 148 field days. The interviews were
conducted with 80 traditional healers, after obtaining prior informed consent.
Successive free listing was used to interview the informants. The informant consensus
factor (F(ic)) was calculated to estimate the use variability of medicinal plants. Fidelity
index and Cultural importance index were also calculated to analyze the data.This

study recorded the ethno-medicinal usage of 142 ethno-species belonging to 62
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families that were used to prepare 504 formulations. Jaundice had the highest F(ic)
value than all the illness categories studied. Phyllanthus spp. was the highly cited
medicinal plant to treat jaundice and had high fidelity index value. This was followed
by Senna angustifolia and Terminalia chebula as laxatives. The highly cited medicinal
plants in each group with high F(ic) value were Pongamiapinnata (antiseptic),
Aervalanata (antidote and snakebite), Blepharismaderaspatensis (cuts and wounds),
Abutilon  indicum  (hemorrhoids), = Rutagraveolens  (spiritual  medicine),
Ocimumtenuiflorum (cough), and Solanumtrilobatum (pulmonary ailments).
Phyllanthus spp., was the most culturally significant species according to this index,
followed by Borassusflebellifer. The process of drug discovery has become highly
expensive and post-approval and post-marketing withdrawal of drugs is continuing. In
such scenario, reverse pharmacology is considered an attractive option. The medicinal
plants enumerated in this study with high number of citations and high F(ic) values for
illness categories might give some useful leads for further biomedical research.

Payal Chawla and etal®! gave a review of chemistry and biological activities of the
genus Aerva--a desert plant. There are approximately 28 species of Aerva genus, but
only a few species are medicinal of which A. persica, A. lanata and A. javanica are of
great value. A number of flavonol glycosides (e.g., aervanone, kaempferol-3-
galactoside, isorhamnetin-3-O-B-D-glucoside) have been reported from Aervapersica
as major phytoconstituents and the minor constituents are f-cyanins (glycine betaine
and trigonelline), sterols and carbohydrates. This plant is used as medicinal herb in
several traditional systems of medicine all over the world, like diuretic, demulcent,
purgative, emetic and tinder. Aerva plants are used to cure ulcer, lithiasis, dropsical
affections, eye affection, toothache, headache, in disorders of abdomen and
inflammation of internal organs. Roots and flowers are reported to possess
hypoglycemic, antioxidant, anthelmintic, analgesic, antimalarial, antivenin activities
and medicinal properties against theumatism and kidney troubles.

Ramalingam Vidhya and etal®® determined the antifungal activity of different parts
like leaf, flower and root extracts of Aerva lanata (L.). The antifungal activity of
different solvents like acetone, aqueous, benzene and ethylacetate extracts of A. lanata
against Candida parapsilosis, Aspergillus flavus, Trichosporon asahii and Mucor

indicus was studied by agar well diffusion method. Benzene extract of leaf of 4. lanata
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showed maximum zone of inhibition against Aspergillus flavus. The benzene extract of
flower showed antifungal activity against Trichosporon asahii. The acetone extract of
root showed antifungal activity against Candida parapsilosis, Aspergillus flavus,
Trichosporon asahii and Mucor indicus. The best antifungal activity was observed in
all solvent extracts of root of 4. lanata against selected fungal species such as Candida
parapsilosis, Aspergillus flavus, Trichosporon asahii and Mucor indicus, when
compared with leaf and flower extracts. In future, there is in need of study to isolate
and purify the active phytocompounds, which possess antifungal activity against above
mentioned fungal species and it may be useful in the treatment of fungal diseases.
Serhat Keser and etal** The aim of this research is to determine H202 radical
scavenging and total antioxidant activity of Crataegus monogyna(hawthorn) water and
ethanol extracts of leaves, flowers and fruits. Hawthorn leaves, flowers, and berries are
used in traditional medicine in the treatment of chronic heart failure, high blood
pressure, arrhythmia, and various digestiveailments, as well as geriatric and
antiarteriosclerosis remedies. In this study, ethanol and water extracts were prepared
from powdered C. monogyna flowers, leaves and fruits. Antioxidant activities were
measured by ferric thiocyanate method, H202 radical scavenging assays with UV-Vis
spectrophotometer. In conclusion, C. monogyna flowers, leaves and fruits had H202
radical scavenging, total antioxidant activity, and these antioxidant activities were
compared with BHA and a-tocopherol asreference antioxidants. The results of this
study show that the water and ethanol extracts of C. monogyna can be used as

easily accessible source of natural antioxidants and as a possible food supplement or in
pharmaceutical industry.

Zapesochnaya G and etal® studied on canthin-6-one and beta-Carboline Alkaloids
from Aervalanata . From the herb of AERVA LANATA six alkaloids were isolated.
Canthin-6-one ( 1) and beta-carboline-1-propionic acid ( 5) have been found previosly
while 10-methoxy-canthin-6-one ( 2), 10-hydroxy-canthin-6-one ( 3),10- O-beta- D-
glucopyranosyloxycanthin-6-one ( 4), 6-methoxy-beta-carboline-1-propionic acid ( 6)
are new alkaloids. Their structures were determined by means of spectoscopic analysis

and chemical transformations.
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C. AIM AND PLAN OF WORK

In our country for the past three decades traditional and herbal
medicine include the folk medicine practice scatters all over the country . Now a days
most of the people relay on herbal medicine because of the side effects of the most of
the modern drugs. As the herbal medicine played a vital role in the treatment of many
disease, it was selected for the project work.

Many plants that are commonly used in folk medicine have
multidirectional biological properties confirmed by scientific research. One of them is
Aervalanata (L.) Juss. (F. Amaranthaceae). It is widely used, but there are very few
scientific data about its chemical composition and pharmacological activity. The aim
of this research work is to perform the preliminary phytochemical studies which
includes extraction, chemical tests on ethyl acetate extract of AERVA
LANATA(Linn.,)Juss ex Schult [whole plant] . The extract are to be given for GC-
MS to study in detail about the phytochemical constituents in the extracts. Pet ether
extract is to be done for removal of fatty ascids beforethe ethyl acetate extraction.
Then the evaluation of antioxidant property of the AERVA LANATA(Linn.,)Juss ex
Schult [whole plant] by Hydrogen peroxide scavenging assay method is to be
performed.

Microbiology studies are to be performed which includes evaluation of
antibacterial activity, antifungal activity. Antibacterial study is to be evaluated against
Staphyllococcus aureus (Gram positive) and Proteus vulgaris (Gram negative) using
Linezolid and cefotaxime as standard for gram positive and gram negative bacteria
respectively.. Antifungal activity is to be evaluated against Candida Albicans using

fluconazole as standard.
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PLANT INTRODUCTION
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D. PLANT PROFILES9253

TAXANOMY
Kingdom

Sub kingdom

Super division

: Plantae (plants)
: Tracheopionta ( vascular plants )

: Spermatothyta ( seed plants )

Division : Magnoliothyta ( flowering plants )

Class : Magnoliopsida ( dicotyledons )

Sub class : Caryophyllidae

Order : Caryophyllales

Family : Amaranthaceaemartio ( amaranth family )

Sub family : Amaranthoideae

Genus : Aervaforssk (aerva P)

Species : Aervalanata ( L .) JUSS .ex schult.( aerva P)

BOTANICAL DESCRIPTION

Botanical name : Aervalanata (L.) JUSS

Synonym : AchyranthesLanata L.

Family : Amaranthaceae

Parts used : Leaf,bark,stem,flower ( whole plants )
[JFMR260379797 Volume 8, Issue 3, May-June 2026 21
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AERVA LANATA, Juss,

PLAaTE 113, —Figs, 1. Branch, 2. Spike, 3. Flower bud, 4,Flower. 35, Bract.
6 and 7. Perianth lobes, 8. Pistil with filaments surrounding. 9. Pistil. 10, Seeds,
+ 11, Leal.
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VERNACULAR NAMES

Tamil name : Sirru- pulay-vayr ,Cerupulai, poolai
English name : Mountain knot grass
Telugu name : pindi-kura , pindi —chettu , pindiuttu , kondapindichettu

Malayalam name : cherula, cerula, ceruvuta

Hindi name : Gorakhbuti kapurijidi

Bengali name : Chaya

Kannada nam : Bilesuli, Bilihindisoppu

Marathi name : Kapuri

Punjabi name : Bui-kaltan (flowers as sold in bazaars )

Gujarathi name : Bur, Kapurimadhuri

Assamese name : Bameha

Spanish name : sanguinaria de cuba

Deccan name  ; Khul-Khul

MORPHOLOGY OF PLANTS :

= Aervalanata is a common weed which grows wild everywhere in the plains of
india . The root has a camphor — like Aroma. The flowers are seen as clusters and are
pale green in color.

* The dried flower , which look like soft spikes , are sold under the commercial
names as Buikallan or Boor. The fruits and flowers are seen in the month of

November to January . This herbs is taken as a variety of Pashanabheda in South India

= The plant (plate 1) is prostrate to documbent , sometime serect herb , 30-60 cm in
height , woolly , tomentose throughout ; leaves simple, alternate , short petioled,
densely tonmetose , usually smaller in the flowering branches; flowers very small,
sessile, bisexual, greenish or hairy white, often clustered in spikes, perianthcalycine
membranous, five free filaments of the five stamens connate at the base with
alternating linear staiminodes;

= Fruit greenish, roundish, compressed urticle and seeds kidney shaped with shining
black coriaceous testa. Plant is distributed throughout Tropical India as a common
weed in fields and is also found to be growing in Arabia, Tropical Africa, Sri Lanka,

Philippines and Java. It is commonly known as Chaya (Hindi),sirupulai(tamil) and
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Bhadra (Sanskrit)

USES: In traditional medicine the plant is used in cough, strangury (slow to be and
painful discharge of urine), headache and urolithiasis. The photochemical constituents
present in the plant include alkaloids (ervine, methylervine, ervoside, aervine,
methylaervine, aervoside, ervolanine, and aervolanine), flavanoids (kaempferol,
quercetin, isorhamnetin, persinol, persinosides A and B), methyl grevillate, lupeol,
lupeol acetate benzoic acid, B-sitosteryl acetate and tannic acid. Some other uses are
diuretic, anti-inflammatory, hypoglycemic, anti-diabetic, antiparasitic, antimicrobial,

hepoprotective, anti-urolithiasis, antiasthmatic, antifertility and hypolipidemic.
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EXTRACTION
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II. PRELIMINARY PHYTOCHEMICAL STUDIES

A. PLANT MATERIALS AND EXTRACTION?*

AERVA LANATA(Linn.,)Juss ex Schult [whole plant]:

The plant was collected from Madurai, Anna nagar. and authenticated by
Dr.D.Stephen, Botanist, American college, Madurai. Extraction was done by cold
maceration process 50gm of shade dried powdered whole plant of Aerva Lanata
(Linn.,)Juss ex Schult was taken in a 500ml beaker and 500ml of ethyl acetate was
added to the beaker, with occasional shaking it was kept for 3 days. Then it was taken
and was pressed in muslin cloth to get the extract. As it was a batch process it was
repeated for 3 times with the same marc but with fresh 500ml ethyl acetate for each
extraction .Then the extract were collected and they were dried. The dried extract was

weighed and the percentage yield was calculated and tabulated in table-1.

PERCENTAGE YIELD:

Weight of the dry plant extract

Percentage yield = x 100

Weight of the dry plant
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Table -1

S.No AERVA LANATA (Linn)Juss ex Schult Colour of Percentage
WHOLE PLANT

Extracts yield
1. Ethyl acetate extract Greenish 3.5%
Colour
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PRELIMINARY C
) PHYTOCHEMICAL TEST

B. CHEMICAL TESTS!'>%
1. TEST FOR ALKALOIDS:

The small portions of the extracts were dissolved in suitable solvent and each
extracts was stirred separately with few drops of dilute hydrochloric acid and
filtered. The filtrate was tested for alkaloids by using the following reagents.
a.Mayer’s reagent: Add Mayer’s reagent to the sample (potassium mercuric iodide
solution), cream colour precipitate.

b.Dragendorff’s reagent: Add Dragendroff’s reagent to the sample (potassium
bismuth iodide solution), reddish brown precipitate.

c.Wagner’s reagent: Add Wagner’s reagent to the sample (iodine potassium iodide
solution), reddish brown precipitate.

d.Hagner’s reagent: Add Hagner’s reagent to the sample (saturated solution of
picricacid), yellow precipitate.

2. TEST FOR CARBOHYDRATES:
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a. The small portions of the extracts were dissolved separately in 5Sml of water and
filtered. The filtrate was subjected to following test

a.Molisch test: To small portions of filtrate alpha-naphthol in alcohol was added and
conc. Sulphuric acid was added by the sides of the test tube, purple to violet colour
ring appear at the junction.

b.Fehling’s solution: To a heated solution of the substance, drop by drop a mixture
of equal parts of Fehling’s solution no: 1 and no: 2 were added and heated the test
tube on a water bath.

c.Barfoed’s test: To small portion of the substance barfoed’s solution was added and
it was boiled, if red cupric oxide is formed, monosaccharide is present.
Disaccharides on prolong heating (about 10 mins) may also cause reduction, owing
to partial hydrolysis to monosaccharides.

d.Benedict’s test: To small portion of the substance Benedict’s solution was added
and mixed well and it was boiled. Then it was allowed to cool.

3. TEST FOR GUMS AND MUCILAGES:

a. To small amount of extracts 25 ml of absolute alcohol was added and then it was
filtered. The precipitate for its swelling properties was examined.

b. To the extracts Ruthenium red was added.

4. TESTS FOR SAPONINS:

a. Foam test: 0.1ml of the supernatant solution of the extracts was diluted with a
further quantity of water and shake well.

b. Haemolysis test: The extract of the plant was spread over a glass slide to form a
thin film layer on which a drop of human blood as placed and spread over the
extract layer. After 30 minutes, the slide was examined under microscope for
change in the structure and shape of RBC.

5. TEST FOR FIXED OILS AND FATS:

a. Spot test: Extracts were taken and they were pressed between filter paper and the
paper was noted.

b. Few drops of 0.5N alcoholic potassium hydroxide were added to various extracts
with a few drops of phenolphthalein. The mixture was treated on a water bath for 1-
2hours

6. TEST FOR TRITERPENOIDS:
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Salkowski test: The extracts were taken and added with chloroform and sulphuric
acid and the fluorescence of the solution was noted, red colour at lower layer
indicates presence of steroids and formation of yellow coloured lower layer
indicates presence of triterpenoids.

7. TEST FOR TRITERPENES:

The extracts were taken and it was added with 2ml of chloroform, 10ml acetic
anhydride and 2 drops of conc. sulphuric acid.

8. TESTS FOR PROTEINS AND AMINO ACIDS:

a. Millon’s test: Extract was added with the Millon’s reagent and it was boiled,
white precipitate indicates presence of amino acids.

b. Ninhydrin test: Extract was added with the Ninhydrin solution and it was boiled.
Then it was allowed to cool, violet colour indicates presence of amino acids.
c.Biuret test: Extract was added with the Biuret reagent and colour is observed,
violet colour indicates presence of proteins.

d.Xantho protein test: To the extracts concentrated Nitric acid was added. White
precipitate forms upon heating yellow and greenish yellow colour. Cool add
ammonium hydroxide or 40% sodium hydroxide in excess, orange colour is formed.
9 .TEST FOR PHYTOSTEROLS:

The extracts were refluxed separately with the solution of alcoholic potassium
hydroxide till complete saponification takes place. The mixture was diluted with
distilled water and extracted with ether. The ethereal extract was evaporated and the
residue was subjected to Libermann -Burchard test.

Libermann -Burchard test: Treat the extract with few drops of acetic anhydride, boil
and cool. Then add concentrated sulphuric acid from the side of the test tube, brown
ring is formed at the junction of the two layers and upper layers turns green which
shows the presence of triterpenoids.

10. TEST FOR FLAVONOIDS:

Shinoda test: The extracts were taken and to that methanol, magnesium turning,
conc. Hydrochloric acid was added. Pink scarlet, crimson red or occasionally green
to blue colour appears after few minutes.

11. TEST FOR PHENOLIC COMPOUNDS AND TANNINS:
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a. Ferric chloride solution were added with the extracts, blue colour appears if

hydrolysable tannins are present and green colour appears if condensed tannins are

present.

b.Lead acetate solution was added to the extracts.

c.10% Sodium hydroxide, 1%gelatin solution was added with the extracts,

precipitate is formed.

12. TEST FOR GLYCOSIDES:

a.Baljet test: The extracts were taken and picric acid or sodium picrate solution were

added, orange colour is formed.

b. Legal’s test: To the extracts few ml of pyridine, 2 drops of nitro prusside and a

drop of 20% sodium hydroxide solution were added, blood red colour appears.
c.Borntrager’s test: Boil the test material with 1ml of sulphuric acid in a test tube for five
minutes. Filter while hot. Cool the filter and shake with equal volume of
dichloromethane or chloroform. Separate the lower layer of dichloromethane or
chloroform and shake it with half of its volume of dilute ammonia. A rose pink to red

colour is produced in the ammoniacal layer. The results were tabulated in table-2.

Table - 2 Preliminary phytochemical test for the

Ethyl acetate extract of AERVA LANATA (Linn)Juss ex Schult WHOLE PLANT

SNO CHEMICAL TEST ETHYL ACETATE
EXTRACT
1 Alkaloids Negative
2 Carbohydrates Negative
3 Gums and mucilage Negative
4 Saponins Positive
5 Fixed oils and fats Negative
6 Triterpenoids Negative
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7 Triterpenes Negative
8 Proteins and amino acids Positive
9 Phytosterols Negative
10 Flavonoids Positive
11 | Phenolic compounds and Tannins Positive
12 Glycoside Positive
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III. GC-MS ANALYSIS

GC — MS analysis for the ethyl acetate extract of AERVA LANATA(Linn.,)Juss ex
Schult [whole plants] was performed using Shimadzu system comprising of
AOC-20i auto sampler , GC 2010 and GC - MS (QP2020) in Bishop Heber

College, Trichy Parameters are given below and the results were tabulated in Table

3 and the graphs of GC and MS were also given.

AOC-20iGC-2010

Plunger speed (suction) : High Carrier gas : He
Viscosity : 0.2 sec Column Oven Temperature: 50°
Plunger speed : High Injection Temperature : 250%
Syringe insertion speed : High Flow Control Mode : Linear V
Injection Mode : Normal Pressure : 68.1 KPa
Pumping Times ¢ 5 Total Flow : 16.2 mL/min
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Inj Port Dwell Time : 0.3 Sec Column Flow : 1.20 mL/min
Plunger Washing : High Linear velocity :39.7 em/S
Washing Volume : 6nl Purge flow : 3.0 mL/min

GC-MS (QP2020)MS

Ion source temperature : 200° Start Time : 4 Min
Interface temperature :250°c End Time : 40.33 Min
Solvent Cut Time : 3.5 Min
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Sample Information
Analyzed by : Admin
Analyzed :11/02/2023 12:34:28 AM
Sample Type : Unknown
Level # 1
Sample Name -Vis C
Sample ID :VisC
Vial # - 10
Injection Volume -1.00
Method File : E:\Method File\Method File 2022.qgm
Report File : E\GCMS REPORT\BISHOP HEBER 1.qgr
Tuning File : C:\GCMSsolution\System\Tune 1119102023 Tuning.qgt

Chromatogram Vis C E:\GCMS DATA\2023\November\1-11-2023\Vis C.qgd

208,672 -
|
a 2 I I i A A .3 I
T —T1 T~ - T T . T T T _ 1 T T T-ororormm = A |
10.0 20.0 30.0 40.0
min
Library
<<Target >>

Line#:1 R.Time:6.845(Scan#:570) MassPeaks:3
RawMode:Averaged 6.840-6.850(569-571) BasePeak:57.05(3929)
BG Mode:None Group 1 -Event 1 Scan
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71

T
110

T T
90 100 120
Hit#:1 Entry:112369 Library:WILEY8.LIB
SI:96 Formula:C12H24F2 CAS:62127-45-1 MolWeight:206 RetIndex:0

CompName:DODECANE, 1,1-DIFLUORO-

T
130

1007 57

71

206
'

| AGARLARAR] NAARLAARS) RARALAAMS] RARALRARS) RARALRARA) AL
90

T T
100 110 120

Hit#:2 Entry:23549 Library: WILEYS.LIB
SI:96 Formula:C7H1402 CAS:0-00-0 MolWeight:130 RetIndex:0

T
130

AR RARAL AR RAARLARARS RAMRLARAR) RAMALAARA) RARALEARA) MARALMARAY RARALAARAY
140 150 160 170 180 190 200

CompName:(3R*,4S*)-3-ETHYL-4-METHYLTETRAHYDROFURAN-3-OL
100 I

80
60
40
20

71
85

130

|

RAARIRARANRRRRS L

40 50 60 70 80 90 100 110 120

<<Target >>

Line#:2 R.Time:9.170(Scan#:1035) MassPeaks:3
RawMode:Averaged 9.165-9.175(1034-1036) BasePeak:57.05(3111)
BG Mode:None Group 1 -Event 1 Scan

LR R B Ll ) B L I m L I B L I B L ) I L I L Ll R LA LRl L AR LR LR AR LAl

130

140 150 160 170 180 190 200

100
80

60—

40
20

i

71

85

RAAIRAAA LA L L s LA LA LA R L LRAAES LA Lt L s LA
40 50 60 70 80 90 110 120 130
Hit#:1 Entry:112369 Library:WILEY8.LIB

SI:95 Formula:C12H24F2 CAS:62127-45-1 MolWeight:206 RetIndex:0

CompName:DODECANE, 1,1-DIFLUORO-

T
100

T
140

T T T T T T T T
150 160 170 180 190 200 210 220

100
80

60—

40

204
I

57

71

206

UALAAA] SEAMLAAAL) RAAR RS KEAALAAA] NAARLARAM) MM

40 50 90
Hit#:2 Entry:142371 Library:WILEY8.LIB
SI:95 Formula:C16H34 CAS:544-76-3 MolWeight:226 RetIndex:0

T T T
100 110 120 130

T
140

T T
200 210 220

CompName:HEXADECANE $$ AI3-06522 $$ BRN 1736592 $$ CCRIS 5833 $$ CETANE $$ EINECS 208-878-9 $$ HEXADECAN $$ HSDB 6854

100 =
80

60—

40

20+

3 71

99 113

I RAAMIAAAAY LAALI

40 50 60 70 80 90 100 110 120 130

]
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140
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<<Target >>

Line#:3 R.Time:13.910(Scan#:1983) MassPeaks:2
RawMode:Averaged 13.905-13.915(1982-1984) BasePeak:73.05(1559)
BG Mode:None Group 1 -Event 1 Scan

1005

80—
60— 341

40—

20

200 310 330 350 370 390 410

70 90 110 130 150 170 190 210 = 230 250 = 270
Hit#:1 Entry:321769 Library:WILEY8.LIB
SI:88 Formula:C18H44B2N20Si2 CAS:0-00-0 MolWeight:382 Retlndex:0
CompName:2,3,44-TRETRAPROPYL- 1 TRIMETHYLSILYL)- - TRIMETHYLSILYLOXY)-1,3-DIAZA-2,4-DIBORABUTANE
1005

80—

60— 341

40—
20: 147 5 T7

200 310 330 350 370 390 410

70 90 110 130 150 170 190 210 230 250 270
Hit#:2 Entry:343306 Library:WILEYS.LIB
SI:87 Formula:C22H4603Si2 CAS:0-00-0 MolWeight:414 RetIndex:0
CompName:(2R,3S,6R)-2-[1(Z)-1-ETHYL-2-(TRIMETHYLSILYL)VINYL]-3-METHYL-6-[(1S)-1-METHYL-2-[[2-(TRIMETHYLSILYL)ETHOXY]ME
1005

80—

60

40

20
7 253 341 414

' ' ' 200 310 330 350 370 390 410

70 90 110 130 150 170 190 210 230 250 270
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<<Target >>

Line#:4 R.Time:17.520(Scan#:2705) MassPeaks:2
RawMode:Averaged 17.515-17.525(2704-2706) BasePeak:73.05(2188)
BG Mode:None Group 1 -Event 1 Scan

1007

804 281

60—

40
20

e e e e G e g e R i L ) L B L |
70 90 110 130 150 170 190 210 230 250 270 290 310 330 350
Hit#:1 Entry:314376 Library:WILEY8.LIB
SI:94 Formula:C21H2804Si CAS:118042-25-4 MolWeight:372 RetIndex:0
CompName:2-CYCLOBUTEN-1-ONE, 4-[[(1,1-DIMETHYLETHYL)DIMETHYLSILYL]OXY]-2,3-DIMETHOXY-4-(3-PHENYL-1-PROPYNYL)- $§ 2
1001

80—

60

40

20
— 3?2
T T T T | LA LA R L LA L] A LA AR LR LA A WAL B L LA Il | AR WL R L B T LA L LR AR T

T T T
70 90 110 130 150 170 190 210 230 250 270 290 310 330 350 370

Hit#:2 Entry:283383 Library:WILEY8.LIB

SI:93 Formula:C22H300Si CAS:0-00-0 MolWeight:338 RetIndex:0

CompName:1,3-DIPHENYL-1-((TRIMETHYLSILYL)OXY)-1(Z)-HEPTENE

100

80—

60—

40+

20+
- 323 338

|
L] Ll S ) LA L] LA S B L] L I LALLA (L B A

Ll |
370

281

7 281

|
LA L L] L AL K] R U L L L AL | T

e T
70 90 110 130 150 170 190 210 230 250 270 290 310 330 350 370

<< Target >>
Line#:5 R.Time:19.825(Scan#:3166) MassPeaks:22
RawMode:Averaged 19.820-19.830(3165-3167) BasePeak:149.00(81364)
BG Mode:Calc. from Peak Group 1 - Event 1 Scan
100:

80—

60

40—
- 177
20+ 65
- 76 93 104 121
g | Iy i L 32 | [ 222

AR Lt LA LAt AR L) Lt L) AL LRS! LA LA LA LA LA s LA L s LA M L) LA AN LA A LA A WA LA Lk LA LR LLAS) LA B S A A
20 30 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200 210 220

Hit#:1 Entry:134833 Library:WILEYS8.LIB

SI:97 Formula:C12H1404 CAS:84-66-2 MolWeight:222 RetIndex:0

CompName:1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER $$ PHTHALIC ACID $$ -BENZENEDICARBOXYLIC ACID DIETHYL ESTE

100 = C
80— o
60—
40

- 177 |
20 65 76 J/

93 105
7 » 50. |. 1 1%1 132 N 222
et e e e H et e ey

20 30 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200 210 220
Hit#:2 Entry:85302 Library:NIST14.lib
S1:96 Formula:C12H1404 CAS:84-66-2 MolWeight:222 RetIndex:1639
CompName:Diethyl Phthalate
100

149
80 L

60—

40+
= 177

20
76 105
1 29 39 50 I L 93 121

6. 164 1
vt st e

20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220
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<<Target >>

Line#:6 R.Time:19.940(Scan#:3189) MassPeaks:22
RawMode:Averaged 19.935-19.945(3188-3190) BasePeak:149.00(75370)
BG Mode:Calc. from Peak Group 1 - Event 1 Scan

100 30

- 177
e SR A A L AL I
LAGAARARASLAUASLERRS! SERALESA] SERAERRRES RAAREEARA SAAMLAGAR! SURALERESN AEARLAAAS WAL B

20 30 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200 210 220
Hit#:1 Entry:134833 Library:WILEYS8.LIB

SI:97 Formula:C12H1404 CAS:84-66-2 MolWeight:222 RetIndex:0

CompName:1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER $$ PHTHALIC ACID $$ -BENZENEDICARBOXYLIC ACID DIETHYL ESTE
100 139

222

e e e e

80— I\
60—
40

- 177 |
20 65 76 J/

93 105
b 39 50 | \ R i 2
preveyerreprorrebprenprers et lepregeepepergred et e e

20 30 40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200 210 220
Hit#:2 Entry:134993 Library:WILEYS.LIB
SI:96 Formula:C12H1404 CAS:84-66-2 MolWeight:222 Retlndex:0
CompName: 1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER $$ PHTHALIC ACID $$ -BENZENEDICARBOXYLIC ACID DIETHYL ESTE

100 T C
80 o
60—
40
B 177
20: 29 s0 65 76 93 105 121 J/
» 51| . L, 132 | 163 Il 222
e t—t— e —

20 30 40 50 60 70 80 9 100 110 120 130 140 150 160 170 180 190 200 210 220

<<Target >>

Line#:7 R.Time:20.135(Scan#:3228) MassPeaks:6
RawMode:Averaged 20.130-20.140(3227-3229) BasePeak:177.05(123)
BG Mode:Calc. from Peak Group 1 - Event 1 Scan

10()_ 105 177
80— o
60— 149 176
401 6
201

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
Hit#:1 Entry:370212 Library:WILEY8.LIB
SI:68 Formula:C20H10F4N406 CAS:0-00-0 MolWeight:478 RetIndex:0
CompName:2,3,5,6-TETRAFLUORO-N~1~,N~4~-BIS(3-NITROPHENYL)TEREPHTHALAMIDE $$ N,N'-BIS(3-NITROPHENYL)TETRAFLUOROT
100 117

80 Q’I\

|l 149
40 “
20+ 64 o % \b

- 33 74 | 314 T 341
S X Il | |

| IR A AL MU L] L W] WL Sl WL U L B B |

T
20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
Hit#:2 Entry:176754 Library:NIST14.lib
SI:67 Formula:C17H15FO5 CAS:0-00-0 MolWeight:318 RetIndex:0
CompName:Terephthalic acid, ethyl 4-fluoro-2-methoxyphenyl ester

10()_ 177 e
80— o
60—
40—
. 149
20
o 50 65 76 o3 104 121 43 | 7 S

20 40 60 80 100 120 140 160 180 = 200 220 240 260 = 280 300 320 340
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<<Target>>
Line#:8 R.Time:20.760(Scan#:3353) MassPeaks:3
RawMode:Averaged 20.755-20.765(3352-3354) BasePeak:73.05(2156)
BG Mode:Calc. from Peak Group 1 - Event 1 Scan
100 7

80—

60

40
20

355

149
T T T T T T T T T T T T T T

60 80 100 120 140 160 180 200 220 240 260
Hit#:1 Entry:299262 Library:WILEY8.LIB
SI:87 Formula:C17H33NO3Si2 CAS:0-00-0 MolWeight:355 RetIndex:0
CompName:1-(3,4-DITRIMETHYLSILOXYPHENYL)-2-ISOPROPYLAMINOETHANOL

300

280 320 340 360 380 400 420

100
80—

B

355

60—

40—

20
1 116 147

60 80 100 120 140 160
Hit#:2 Entry:350605 Library:WILEY8.LIB
SI:86 Formula:C6HIBr2F60PSi CAS:99565-03-4 MolWeight:428 Retlndex:0

CompName:PHOSPHONOUS DIBROMIDE, [2,2,2-TRIFLUORO- |- TRIFLUOROMETHYL)-I[(TRIMETHYLSILYL)OXY]ETHYL]- $$ DIBROM[2,
1007

80—

60

40

20+
1 355

179

180

322 |
1
T T T 4 T T

300 320 340 360 380 400 420

‘ ' 1200 220 240 260 280

427
420

60
<<Target >>
Line#:9 R.Time:23.555(Scan#:3912) MassPeaks:3
RawMode:Averaged 23.550-23.560(3911-3913) BasePeak:73.00(1882)
BG Mode:Calc. from Peak Group 1 - Event 1 Scan
100 e

80—

60

40
20
— I4|19

60 80 100 120 140 160 180 200 220 240 260
Hit#:1 Entry:350605 Library:WILEYS.LIB
SI:87 Formula:C6HIBI2F60PSi CAS:99565-03-4 MolWeight:428 Retndex:0
CompName:PHOSPHONOUS DIBROMIDE, [2,2,2-TRIFLUORO-1-(TRIFLUOROMETHYL)-1-[(TRIMETHYLSILYL)OXY]ETHYL]- $$ DIBROM][2,
100

80—

60

40

20
= 35|5
T T T T T T T T T T T

60 80 100 120 140 160
Hit#:2 Entry:350018 Library: WILEYS.LIB
SI:84 Formula:C27H3008i2 CAS:114657-34-0 MolWeight:426 Retlndex:0
CompName:1,4-PENTADIEN-3-ONE, 1,5-BIS[2-[(TRIMETHYLSILYL)ETHYNYL]PHENYL]- §$ 1,5-BIS2-TRIMETHYLSILYLETHNYLPHENYL)P
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- 22|7 a1
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<<Target >>
Line#:10 R.Time:26.015(Scan#:4404) MassPeaks:3
RawMode:Averaged 26.010-26.020(4403-4405) BasePeak:74.05(1938)

BG Mode:None Group 1 - Event 1 Scan
100 e

80—
— 87
60— 149

40

20

20 40 60 30 100 120 140 160 180 200 220 240 260
Hit#:1 Entry:37151 Library:WILEYS8.LIB
SI:86 Formula:C7H1403 CAS:0-00-0 MolWeight:146 RetIndex:0
CompName:METHYL 6-HYDROXYCAPROATE $$ METHYL ESTER OF 6-HYDROXYHEXANOIC ACID

280

300 320 340

100
80—

60

40+

20

g

31 43 S 87

146

20 40 60 80 100 120 140 160 180 200 = 220 = 240 260
Hit#:2 Entry:298956 Library:WILEYS.LIB
SI:83 Formula:C23H4602 CAS:0-00-0 MolWeight:354 RetIndex:0
CompName:METHYL DOCOSANOATE

280

300 320 340

100 o
80-]

60

40+

20

87

354

20 40 60 8 100 120 140 160 180 200 220 = 240 = 260

BG Mode:None Group 1 -Event 1 Scan
100 e

280

300 320 340

80—
— 87
60— 149

40

20

20 40 60 30 100 120 140 160 180 200 220 240 260
Hit#:1 Entry:37151 Library:WILEYS8.LIB
SI:86 Formula:C7H1403 CAS:0-00-0 MolWeight:146 RetIndex:0
CompName:METHYL 6-HYDROXYCAPROATE $$ METHYL ESTER OF 6-HYDROXYHEXANOIC ACID

280

300 320 340

100
80—

60—

40+

20

g
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146

20 40 60 80 100 120 140 160 180 200 220 = 240 260
Hit#:2 Entry:298956 Library:WILEYS.LIB
SI:83 Formula:C23H4602 CAS:0-00-0 MolWeight:354 RetIndex:0
CompName:METHYL DOCOSANOATE

280

300 320 340
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280
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IUFMR260379797 Volume 8, Issue 3, May-June 2026

41



<<Target >>

Line#:11 R.Time:34.830(Scan#:6167) MassPeaks:7
RawMode:Averaged 34.825-34.835(6166-6168) BasePeak:149.00(4731)
BG Mode:Calc. from Peak Group 1 - Event 1 Scan

100:
80—

60
— 167
40 5771

20

207 281

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
Hit#:1 Entry:328365 Library:WILEY8.LIB
SI:95 Formula:C24H3804 CAS:117-84-0 MolWeight:390 RetIndex:0
CompName:1,2-BENZENEDICARBOXYLIC ACID, DIOCTYL ESTER $$ 1,2-BENZENEDICARBONIC ACID, DIOCTYLESTER $$ AI3-15071 (USD

100 -
80 ‘%OW
60_ o} 0
40— 57 167
=143 71
20
8l \‘ I\
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380

Hit#:2 Entry:328385 Library:WILEY8.LIB
SI:95 Formula:C24H3804 CAS:27554-26-3 MolWeight:390 RetIndex:0

CompName:1,2-BENZENEDICARBOXYLIC ACID, DIISOOCTYL ESTER $$ BIS(6-METHYLHEPTYL) PHTHALATE # $$ AI3-27697-X (USDA)
$$ 196 0

— 14
80 Jﬁ
60 C; )

40 5 j
167

443‘
Uk il sl W i Wl W B T

7
T‘)
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380

390

100 139

80

60: 133

40+

20: s o 191 207 282
(A AL (1 VRS (R (T |

Hit#:1 Entry:93909 Library:WILEYS.LIB
SI:79 Formula:C12H19NO CAS:78804-85-0 MolWeight:193 RetIndex:0
CompName:(E,E)-2-[3-(DIMETHYLAMINO)-2-PROPYLIDENE]CYCLOHEPTANONE

100 15

80

60—

40—

20+ 104 P
1 121 163 193
L s A e A A ] e i i A ) U LA Ll SN LA A ML AL WAL S UL
20 40 60 80 100 120 140 160 180 200 220 240 260 280

Hit#:2 Entry:238139 Library:NIST14.lib
SI:73 Formula:C22H25NO6 CAS:0-00-0 MolWeight:399 RetIndex:3105
CompName:Phthalic acid, 4-nitrophenyl octyl ester

100 5
80— Q
] o \V§
o
g 0
404
- T T T
20+ " - i
29 U N 6 91 104 121 133 I 240 261 270
e pebsnn e e pessep s e e e e
20 40 60 80 100 120 140 160 180 200 220 240 260 280
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<<Target >>
Line#:13 R.Time:38.870(Scan#:6975) MassPeaks:9 RawMode:Averaged 38.865-38.875(6974-6976) BasePeak:149.00(1097)
BG Mode:Calc. from Peak Group 1 - Event I Scan

100 T
80

60— 355
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—73
204 207

191 || |

70 100 130 160 190 220 250 280 310 340 370 400 430 460 490 520 550 580
Hit#:1 Entry:393889 Library:-WILEYS.LIB
SI:64 Formula:C39H6205Si2 CAS:115183-66-9 MolWeight:666 RetIndex:0
CompName:[3AS-[3A. ALPHA. .4 ALPHA ,7A. ALPHA.,7.ALPHA. (2E,4S* SR *)]}- TETRAHYDRO-2,2-DIMETHYL-4-[2-{[(1, |-DIMETHYLETHYL)DI
100 -

80—

73

70 100 130 160 190 220 250 280 310 340 370 400 430 460 490 520 550 580
Hit#:2 Entry:235293 Library: WILEYS.LIB

SI:64 Formula:C19H2003 CAS:124744-07-6 MolWeight:296 RetIndex:0
CompName:SPIRO[ANTHRACENE-1(4H),1'-CYCLOPROPANE]-9,10-DIONE, 4-ETHOXY-4A,9A-DIHYDRO-4A-METHYL-, (4. ALPHA.,4A.BETA.,
100 10

281

Ll i e e L T T

70 100 130 160 190 220 250 280 310 340 370 400 430 460 490 520 550 580

<<Target >>
Line#:14 R.Time:38.870(Scan#:6975) MassPeaks:9 RawMode:Averaged 38.865-38.875(6974-6976) BasePeak:149.00(1097)
BG Mode:Calc. from Peak Group 1 - Event I Scan
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T T g g

40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280

Hit#:1 Entry:235293 Library:WILEYS8.LIB

S1:79 Formula:C19H2003 CAS:124744-07-6 MolWeight:296 RetIndex:0
CompName:SPIRO[ANTHRACENE-1(4H),1'-CYCLOPROPANE]-9,10-DIONE, 4-ETHOXY-4A,9A-DIHYDRO-4A-METHYL-, (4. ALPHA.,4A.BETA.,
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40 50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280

Hit#:2 Entry:198477 Library:WILEY8.LIB
SI:77 Formula:C14H2005 CAS:99748-17-1 MolWeight:268 RetIndex:0
CompName:(1.ALPHA.,2. ALPHA.,4A.ALPHA.)-OCTAHYDRO-2-ACETOXY-4A-(METHOXYCARBONYL)-NAPHTHALEN-1-OL

100
60— 149
20 208
268
T L ) e L ) L i B L e B L e e

40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260
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20
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B e i A
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Hit#:1 Entry:235293 Library: WILEY8.LIB
SI:64 Formula:C19H2003 CAS:124744-07-6 MolWeight:296 RetIndex:0
CompName:SPIRO[ANTHRACENE-1(4H),I'-CYCLOPROPANE]-9,10-DIONE, 4-ETHOXY-4A,9A-DIHYDRO-4A-METHYL-,
(4.ALPHA.,4A.BETA., 100
80 15
60—
40+
20+
. 281
et s L i e
90 110 130 150 170 190 210 230 250 270 290 310 330 350
Hit#:2 Entry:214319 Library: WILEY8.LIB
SI:62 Formula:C16H2404 CAS:117462-10-9 MolWeight:280 RetIndex:0
CompName:CYCLOPENTANEACETIC ACID, 2-0X0-5-(3-OXO-1-OCTENYL)-, METHYL ESTER, [1.ALPHA.,5.BETA.(E)]-(.+-.)-
$$ (+-)-3.BETA.-
[ 100 vn)
80
60
40 —
20
-1 200 20 249 2?}0
(R L L) el L) W AL U L L W B L) L L Wl A |.,'|,‘nn|.,|,'l (LN UL U U U L) LA AR S A A L W W U A L
90 110 130 150 170 190 210 230 250 270 290 310 330 350
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Peak | Retention | Start End
time time Time Area Area % | Height | Height % | A/H | Name

1 6.847 6.815 | 6.875 | 15009 | 0.96 7257 1.54 2.1 | DODECANE, 1,1-DIFLUORO-

2 9.168 9.14 9.195 | 11563 | 0.74 6267 1.33 1.9 | DODECANE, 1,1-DIFLUORO-
2,3,4,4-TRETRAPROPYL-1-(TRIMETHYLSILYL)-1-

3 13.908 13.89 | 13.925 | 3232 | 0.21 2775 0.59 1.2 | (TRIMETHYLSILYLOXY)-1,3-DIAZA-2,4-DIBORABUTANE
2-CYCLOBUTEN-1-ONE, 4-1[(1,1-
DIMETHYLETHYL)DIMETHYLSILYL]OXY]-2,3-DIMETHOXY-4-(3-

4 17.521 17.5 17.54 | 6380 |0.41 3866 0.82 1.7 | PHENYL-1-PROPYNYL)-

5 19.825 19.77 | 19.895 | 5E+05 | 33.47 | 206267 | 43.84 2.5 | 1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER

6 19.94 19.895 | 20.13 | 9E+05 | 57.03 | 196830 | 41.84 4.5 | 1,2-BENZENEDICARBOXYLIC ACID, DIETHYL ESTER
2,3,5,6-TETRAFLUORO-N~1~,N~4~-BIS(3-

7 20.135 20.13 | 20.245 | 40177 | 2.56 12335 | 2.62 3.3 | NITROPHENYL)TEREPHTHALAMIDE
1-(3,4-DITRIMETHYLSILOXYPHENYL)-2-

8 20.758 20.74 | 20.78 | 6806 |0.43 4124 0.88 1.7 | ISOPROPYLAMINOETHANOL
PHOSPHONOUS DIBROMIDE, [2,2,2-TRIFLUORO-1-

9 23.554 23.53 | 23.585 | 3868 | 0.25 3207 0.68 1.2 | (TRIFLUOROMETHYL)-1-[(TRIMETHYLSILYL)OXY]ETHYL]-

10 26.016 25995 | 26.07 | 11795 | 0.75 4302 0.91 2.7 | METHYL 6-HYDROXYCAPROATE

11 34.832 34.79 | 34.885 | 24186 | 1.54 11749 | 2.5 2.1 | 1,2-BENZENEDICARBOXYLIC ACID, DIOCTYL ESTER
(E,E)-2-[3-(DIMETHYLAMINO)-2-

12 38.168 38.145 | 38.185 | 3189 | 0.2 2539 0.54 1.3 | PROPYLIDENE]CYCLOHEPTANONE
[3AS-[3A.ALPHA., 4. ALPHA.,7A.ALPHA.,7 . ALPHA.(2E,45*,5R*)]]-
TETRAHYDRO-2,2-DIMETHYL-4-[2-[[(1,1-

13 38.87 38.845 | 38.91 | 5851 | 0.37 3171 0.67 1.9 | DIMETHYLETHYL)DIPHENYLSILYL]OXY]E
SPIRO[ANTHRACENE-1(4H),1'-CYCLOPROPANE]-9,10-DIONE, 4-
ETHOXY-4A,9A-DIHYDRO-4A-METHYL-,

14 39.409 39.28 |39.425 | 11906 | 0.76 2639 0.56 4.5 | (4.ALPHA.,4A.BETA.,9A.BETA.)-(.+-.)-
SPIRO[ANTHRACENE-1(4H),1'-CYCLOPROPANE]-9,10-DIONE, 4-
ETHOXY-4A,9A-DIHYDRO-4A-METHYL-,

15 39.66 39.61 |39.67 |4982 |0.32 3153 0.67 1.6 | (4.ALPHA.,4A.BETA.,9A.BETA.)-(.+-.)-
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IV. ANTIOXIDANT ACTIVITY*

HYDROGEN PEROXIDE SCAVENGING ASSAY:

Hydrogen peroxide (H202) scavenging assays are commonly used in antioxidant research
to evaluate the ability of compounds or extracts to neutralize or scavenge hydrogen
peroxide, a reactive oxygen species. This is important because excessive accumulation of
reactive oxygen species can lead to oxidative stress and damage to cells and tissues. ].
Antioxidants offer resistance against oxidative stress by scavenging the free radicals,
inhibiting the lipid peroxidation and by many other mechanisms and thus prevent the

disease progression.

Human beings are exposed to H>O; indirectly via the environment nearly about 0.28
mg/kg/day with intake mostly from leaf crops. Hydrogen Peroxide may enter into the
human body through inhalation of vapor or mist and through eye or skin contact, H>O»
rapidly decomposed into Oz, H2O and produce hydroxyl radicals (OH) that can initiate
lipid peroxidation and cause DNA damage in the body. Thus ability of plant extract to

scavenge H, O» can be estimated by this method.

The ability of the AERVA LANATA (Linn.,)Juss ex Schult [whole plant] ethyl acetate

extract to scavenge hydrogen peroxide was determined .
PREPARATION OF PHOSPHATE BUFFER (pH 7.4, 0.2M):

2.72g of potassium di hydrogen phosphate was prepared in 93ml volume of distilled
water . The pH was adjusted with 0.3% of KOH and made up the volume up to 100ml.

PREPARATION OF 40mM H:O::.

A solution of hydrogen peroxide (40 mM - 0.103 ml of H2O> was made up to 100ml

with water) . Then the resulting solution was made up to 10 ml with water..

PREPARATION OF STANDARD SOLUTION :
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10mg of Butylated Hydroxy Toluene was taken in a 10ml standard flask and it was
dissolved in water by heating. From this solution 0.2ml, 0.4ml, 0.6ml, 0.8ml, 1ml, 1.2ml,

1.4ml, 1.6ml were taken in separate 10ml standard flasks and made up to 10ml with water.
PREPARATION OF SAMPLE(EXTRACT) SOLUTION :

10mg of Ethyl acetate extract was taken in a 10ml standard flask and it was dissolved in
Ethyl acetate. From this solution 0.2ml, 0.4ml, 0.6ml, 0.8ml, Iml, 1.2ml, 1.4ml, 1.6ml

were taken in separate 10ml standard flasks and made up to 10ml with Ethyl acetate.
PREPARATION OF CONTROL:

Iml of prepared 40mM H>O; was taken in a test tube to this 4ml of phosphate buffer
PROCEDURE:

Two series of 8 test tubes were taken and 1ml of prepared 40mM H>O, were taken in all
test tubes. In first series of 8 test tubes standard solution of prepared different
concentrations were added and 4ml of prepared phosphate buffer was added to all the 8
test tubes and mixed well. In second series of 8 test tubes sample (Extract) solution of
prepared different concentrations were added and 4ml of prepared phosphate buffer was

added to all the & test tubes and mixed well.

Absorbance of all the 16 solutions and the prepared control solutions were read at 230 nm

against a blank solution containing the phosphate buffer without hydrogen peroxide.

The percentage of hydrogen peroxide scavenging activity of both ethyl acetate extract of
AERVA LANATA(Linn.,)Juss ex Schult [whole plant] and standard were calculated:
The results are tabulated in the table 4.

% Scavenged [H202](RSA) = [(Abscontrol — AbSsample)/AbScontrol] X 100,

Where Abscontrol 1S the absorbance of the control and Abssmple 1 the absorbance of the
sample ethyl acetate extract of AERVA LANATA(Linn.,)Juss ex Schult [whole plant]

or standard..
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Table — 4
ANTI OXIDANT ACTIVITY of standard and ethyl acetate extract of

AERVA LANATA (Linn)Juss ex Schult WHOLE PLANT

Standard Ethyl acetate Extract
Control | Concentration | Absorbance % RSA
Absorbance % RSA
0.8711 20 0.8689 0.2526
0.8011 8.737
0.8711 40 0.7647 12.214
0.7819 10.239
0.8711 60 0.7067 18.873
0.7067 19.102
0.8711 80 0.6955 20.158
0.6412 26.102
0.8711 100 0.5844 32.912
0.552 36.631
0.8711 120 0.4967 42.980
0.4942 43.261
0.8711 140 0.4598 47.216
0.4010 53.966
0.8711 160 0.3908 55.137
0.3815 56.204

RSA- RADICAL SCAVENGING ACTIVITY
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Hydrogenperoxide
scavenging activity of ethyl
acetate extract
30
60

20 40 60 80 100 120 140 160

Concentration y=7.601x- 2478
R?=0.983

standard drug (BHT)

60

20 40 60 80 100 120 140 160

¥=7.67x -579%9
Concentration R =0.9828

Y=%RSA ; X= Concentration
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V. ANTI MICROBIAL STUDIES?®
A. ANTI BACTERIAL ACTIVITY

The antibacterial activity was studied for the ethyl acetate extract of AERVA
LANATA(Linn.,)Juss ex Schult [whole plant] using Staphylococcus aureus (Gram
positive) and Proteus vulgaris (Gram negative) bacteriae. Standard used against the
organisms were Linezolid and Cefotaxime respectively.

Preparation of Nutrient Broth:

»1.3g of Nutrient Broth was weighed and dissolved in 100ml of distilled water in a

250ml of conical flask.

»1t was placed in autoclave and sterilized at 121° C for 15min.

» Then it was removed from autoclave and it was cooled in running water.

»Then the solution was transferred to a test tube with cotton plug and stored in a
refrigerator.

Preparation of Nutrient Agar Media:

»2.8g of Nutrient agar was weighed and dissolved in 100ml of distilled water in a

250ml of conical flask.
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> 1t was placed in autoclave and sterilized at 121° C for 15min.

»Then it was removed from autoclave and it was cooled in running water.

»Then the solution was placed in the Petri Dish which was already sterilized. Allowed
to solidify and it was stored in refrigerator.

Inoculum:

»From a pure bacteria culture four to five colonies were taken with a nichrome

wire loop.

»The colonies were transferred to already prepared Nutrient Broth medium.

»The broth media was incubated at 30° C or at an optimum growth temperature for
24hrs and the turbidity was produced.

Inoculation of plates:

»Sterile cotton swab was dipped into the standardized bacteria suspension (Prepared
nutrient broth medium).

»Excess inoculum was removed by lightly pressing the swab against the tube wall at a
level above that of the liquid.

»The agar medium prepared in the Petri dish was inoculated by streaking with the
swab containing the inoculum.

» The plate was turned by 60° and streaking process was repeated to produce even
distribution of inoculum.

» The surface of medium should be allowed to dry for 3-5minutes.

Anti-Microbial Disc:

»Whatman filter paper was sterilized in autoclave at 121° C for 15 min.

» A small round disc of Whatman filter paper was prepared.

»Then the paper was dipped into the ethyl acetate extract (sample) Low
concentration(lmg/ml and 500pg/ml) and High concentration(2mg/ml and 1mg/ml),
standard solution (LINEZOLID-2mg/ml and CEFOTAXIME-Img/ml) and Ethyl
acetate.

» It was placed in the different petri dish at center of the petri dish.

»The plate was incubated in an inverted position at 30°C or at an optimum growth
temperature.

Reading and measurement of zone of inhibition:
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Description:

»The zone of inhibition is the point at which no growth is visible to the unaided eye.
Reading:

»The diameter of the zone of inhibition was read and recorded using millimeter (mm)
scale or ruler.

»Roundup the zone measurements were to the nearest millimeter.

The results are shown in the following figures and the results are tabulated in Table-5

Anti bacterial activity (Gram + positive)
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Antibacterial activity(Gram — negative)
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ANTI-BACTERIAL ACTIVITY

Table -5
Staphylococcus| Proteus vulgaris
S.No _
SAMPLE Aureus (Gram —ve)
+
(Gram -+ve) Diameter( MM)
Diameter(MM)
1 AERVA LANATA (Linn)Juss ex Schult )1 20
WHOLE PLANT
(HC2mg/ml and (1mg/ml))
(ETHYL ACETATE EXTRACT)
2 AERVA LANATA (Linn)Juss ex Schult
WHOLE PLANT (LC(1mg/ml) and 10 11
(500ug/ml))
(ETHYL ACETATE EXTRACT)
3
ETHYL ACETATE 6 55
(CONTROL)
4 STANDARD
32 40.5
[LINEZOLID (2mg/ml) and
CEFOTAXIME (1mg/ml)]
HC — High concentration
LC - Low concentration
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B. ANTI FUNGAL ACTIVITY

The antifungal activity was studied for the ethyl acetate extracts of AERVA
LANATA(Linn.,)Juss ex Schult [whole plant] using candida albicans fungi. Standard
used against the organism was Fluconazole.
Preparation of Nutrient Broth:
»1.3g of Nutrient Broth was weighed and dissolved in 100ml of distilled water in a
250ml of conical flask.
> 1t was placed in autoclave and sterilized at 121° C for 15min.
»Then it was removed from autoclave and it was cooled in running water.
»Then the solution was transferred to a test tube with cotton plug and stored in a
refrigerator.
Preparation of Sabouraud Dextrose Agar Media:
»6.5g of sabouraud dextrose agar was weighed and dissolved in 100ml of distilled
water in a 250ml of conical flask.
>1t was placed in autoclave and sterilized at 121° C for 15min.
»Then it was removed from autoclave and it was cooled in running water.
»Then the solution was placed in the Petri Dish which was already sterilized.
Allowed to solidify and it was stored in refrigerator.
Inoculum:
»From a pure fungal culture four to five colonies were taken with a nichrome wire
loop.
»The colonies were transferred to already prepared Nutrient Broth medium.
»The broth media was incubated at 30° C or at an optimum growth temperature for
24hrs and the turbidity was produced.
Inoculation of plates:
»Sterile cotton swab was dipped into the standardized fungal suspension(Prepared
nutrient broth medium).
»Excess inoculum was removed by lightly pressing the swab against the tube wall at a
level above that of the liquid.

»The agar medium prepared in the petri dish was inoculated by streaking with the
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swab containing the inoculum.

» The plate was turned by 60° and streaking process was repeated to produce even
distribution of inoculum.

» The surface of medium should be allowed to dry for 3-5minutes.

Anti-Fungal Disc:

»Whatman filter paper was sterilized in autoclave at 121° C for 15 min.

» A small round disc of Whatman filter paper was prepared.

»Then the paper was dipped into the ethyl acetate extract(sample) Low
concentration(Img/ml) and High concentration(2mg/ml), standard solution
(FLUCONAZOLE- 2MG/ML) and ethyl acetate.

» It was placed in the different petri dish at center of the petri dish.

»The plate was incubated in an inverted position at 30°C or at an optimum growth
temperature.

Reading and measurement of zone of inhibition:

Description:

»The zone of inhibition is the point at which no growth is visible to the unaided eye.
Reading:

»The diameter of the zones of inhibition was read and recorded using millimeter (mm)
scale or ruler.

»Roundup the zone measurements were to the nearest millimeter.

The results are shown in the following figures and the results are tabulated in Table-6.
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ANTIFUNGAL ACTIVITY

Table - 6
Candida Albicans
S.No SAMPLE .
Diameter (MM)
26
1 AERVA LANATA (Linn)Juss ex Schult
WHOLE PLANT (HC(2mg/ml))
(ETHYL ACETATE EXTRACT)
5 AERVA LANATA (Linn)Juss ex Schult 1
WHOLE PLANT (LC(1mg/ml))
(ETHYL ACETATE EXTRACT)
3 ETHYL ACETATE 7
(CONTROL)
4 STANDARD 36
[FLUCONAZOLE(2mg/ml)]
HC - High concentration LC —
Low concentration
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VI. RESULTS

The whole plants of AERVA LANATA(Linn.,)Juss ex Schult [whole plant] were
collected from Madurai. The extraction of the plant was done by Cold Maceration
process with ethyl acetate. The percentage yield of the extract and the colour of the

extract are given in the Table-1 .

The chemical tests were performed to find out the components present in the extracts. In

these Saponins, Proteins and amino acids, Flavonoids, Phenolic compounds and Tannins,
and Glycosides are present in ethyl acetate extract of AERVA LANATA(Linn.,)Juss ex
Schult [whole plant] and the observations are tabulated in table 2. GC-MS analysis was
performed in the extract and fifteen compounds were detected and they are tabulated in
table 3.

Anti oxidant activity of the ethyl acetate extract of AERVA LANATA(Linn.,)Juss ex
Schult [whole plant] was performed with H.O, scavenging assay using Butylated
hydroxyl toluene as standard and by using different concentration of extract and standard
antioxidant study was performed and the calculated percentage radical scavenging

activity are tabulated in table 4 .

Antibacterial activity, Antifungal activity of ethyl acetate extract of AERVA
LANATA(Linn.,)Juss ex Schult [whole plant] was evaluated separately against
Staphylococcus aureus(Gram positive) and Proteus vulgaris (Gram negative) and
Candida albicans (fungi) using Linezolid, Cefotaxime and fluconazole as standards

respectively and the results are tabulated in table 5 and 6.
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CONCLUSION
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VII. CONCLUSION

From the above results the conclusion made is that the ethyl acetate extract of the
plant AERVA LANATA(Linn.,)Juss ex Schult [whole plant] have fifteen
compounds in GC-MS study and this will be helpful for the further study for the

isolation in the ethyl acetate extract .

In the antioxidant studies it shows that radical scavenging activity of ethyl acetate
extract of the plant AERVA LANATA(Linn.,)Juss ex Schult [whole plant] is good
when compared to that of standard and it shows linear increase in the activity as the

concentration of extract is increased.

In the anti microbial studies anti bacterial activity and the antifungal activity of the

ethyl acetate extracts shows better activity when compared to that of standard.

The presence of Phenolic compound derivatives in the AERVA LANATA (Linn.,)
Juss ex Schult [whole plant] may be the reason for anti oxidant property and
antimicrobial activity of the plant.. So the ethyl acetate extract of AERVA
LANATA(Linn.,)Juss ex Schult [whole plant] can be developed in to an

antioxidant , antibacterial and antifungal formulations.

62



WAR A

63



VIII. BIBLIOGRAPHY

1. A M Abou-Zeid, A D Altalhi, R I Abd El-Fattah, “Fungal control of pathogenic
fungi isolated from wild plants in Taif Governorate, Saudia Arabia” , Roum
Arch Microbiol Immunol,2007 Jul-Dec;66(3-4):90-6.

2. Aleksandra Pieczykolan, Wioleta Pietrzak, Katarzyna Dos Santos
Szewczyk,Urszula Gawlik-Dziki, Renata Nowak, “LC-ESI-MS/MS Polyphenolic
Profile and In Vitro Study of Cosmetic Potential of Aerva lanata (L.) Juss. Herb
Extracts” , Molecules. 2022 Feb; 27(4): 1259-1318.

3. Aleksandra Pieczykolan, Wioleta Pietrzak, Urszula Gawlik-Dziki, Renata Nowak,
“Antioxidant, Anti-Inflammatory, and Anti-Diabetic Activity of Phenolic Acids
Fractions Obtained from Aerva lanata (L.) Juss.” , Molecules. 2021 Jun;
26(12):3486- 3522.

4. Anita A., Retna M. “The review on medicinal plant: Aervalanata’’ , Asian J.
Biochem. Pharmaceut. Res. 2013;3:103-109.

5. Athira P1,Sreesha N Nair , “Pharmacognostic Review Of Medicinal Plant Aerva
Lanata”, J. Pharm. Sci. & Res. Vol. 9(9), 2017,1420-1423.

6. N G Baronets, G P Adlova, V A Mel'nikova, “Effect of medicinal plant extracts
on the growth of microorganisms”, Zh Mikrobiol Epidemiol Immunobiol, 2001
Sep-Oct:(5):71-2.

7. Behera PC, Ghosh M., “Evaluation of Antioxidant, Antimicrobial, and
Antiurolithiatic Potential of Different Solvent Extracts of Aervalanata Linn
Flowers.”, Pharmacogn Mag. 2018 Jan-Mar;14(53):53-57.

8. Brindhadevi K, Hoang Le Q, Salmen SH, Karuppusamy I, Pugazhendhi A.

“In vitro biofilm inhibition efficacy of Aervalanata flower extract against
Gram negative and Gram-positive biofilm forming bacteria and toxicity
analysis using Artemiasalina”, Environ Res. 2023 Sep 11;238(Pt 1):117-118.

9. DeewanBahadur K. Rangachari M.A ,L.T “A Handbook of Botany for India”
edition 3, 1945, pg no 1-4.

10. Dinnimath B.M., Jalalpure S.S., “Studies on antimicrobial potentials of
Aervalanata fractions”. Int. J. Pharm. Res. 2013;5:43-47.

11. Dubey N.K., Kumar R., Tripathi P., “Global promotion of herbal medicine:

64


https://pubmed.ncbi.nlm.nih.gov/?term=Altalhi+AD&cauthor_id=18928069
https://pubmed.ncbi.nlm.nih.gov/?term=Abd+El-Fattah+RI&cauthor_id=18928069
https://pubmed.ncbi.nlm.nih.gov/?term=Pieczykolan%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Pietrzak%20W%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Dos%20Santos%20Szewczyk%20K%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Gawlik-Dziki%20U%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Nowak%20R%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Pieczykolan%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Pietrzak%20W%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Gawlik-Dziki%20U%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Nowak%20R%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8228310/
https://pubmed.ncbi.nlm.nih.gov/?term=Adlova+GP&cauthor_id=11871308
https://pubmed.ncbi.nlm.nih.gov/?term=Mel%27nikova+VA&cauthor_id=11871308

12.

13.

14.

15.

16.
17.
18.
19.
20.
21.
22,

23.

24.

25.

26.

27.

India’s opportunity”. Current Sci. 2004;86:37—41.

Dulaly Chowdhury , Abu Sayeed , Anwarul Islam , M. ShahAlam Bhuiyan ,
G.R.M. Astaq Mohal Khan, “Antimicrobial activity and cytotoxicity of Aerva
lanata”,Fitoterapia ,Volume 73, Issue 1, February 2002, Pages 92-94.

Gaurav Kumar, Loganathan Karthik, Kokati Vankata Bhaskara Rao,
“Phytochemical composition and in vitro antioxidant activity of aqueous extract
of Aerva lanata (L.) Juss. ex Schult. Stem (Amaranthaceae)” , Asian Pacific
Journal of Tropical Medicine (2013)180-187.

Hugo and Russell, “Pharmaceutical microbiology”, edition 7 ,2004, pg no 197-
198.

J.B.Harborne, “Phytochemical methods”, Chapman and hall International
edition , 1973, pg no 4-6.
https://www.fs.usda.gov/wildflowers/ethanobotany/medicinal/index.shtml.
https://en.wikipedia.org/wiki/Medicinal_plants

https://www. wikipedia.org/wiki/GC-MS
https://en.m.wikipedia.org/wiki/Aerva_lanata
https://www.zambiaflora.com/speciesdata/species.php?species_id=122400
https://www.easyayurveda.com/2017/03/29/gorakshaganja-aerva-lanata/

Dr. James L. Duke , “Introduction of medicinal herbs”, Nature’s Apothercary:

A introduction to the therapeutic Tapestry of Medicinal plants.

C.K.Kokate, A.P.Purohit, S.B. Gokhale, “Pharmacognosy”, edition 52 , 2016 ,
pg no A.22 -A.27.

Kotaro Hara , Takao Someya , Katsura Sano , Yoshimasa Sagane , Toshihiro
Watanabe , R G S Wijesekara, “Antioxidant activities of traditional plants in Sri
Lanka by DPPH free radical-scavenging assay”, Data Brief. 2018 Feb 10:17:870-
875.

Manoj Goyal, Anil Pareek, B. P. Nagori, D. Sasmal, “Aerva lanata: A review on
phytochemistry and pharmacological aspects” ,Pharmacogn Rev. 2011 Jul-Dec;
5(10): 195-198.

Mariswamy Yamunadevi, Edward Gnaraj Wesely, M Johnson,
“Chromatographic finger print analysis of steroids in Aerva lanata L by HPTLC
technique”, Asian Pac J Trop Biomed. 2011 Dec; 1(6): 428—433.

Musbau Adewunmi Akanji, Samson Olasunkanmi Olukolu, Mutiu Idowu

Kazeem, “Leaf Extracts of Aerva lanata Inhibit the Activities of Type 2 Diabetes-

65


https://www.sciencedirect.com/journal/fitoterapia
https://www.sciencedirect.com/journal/fitoterapia/vol/73/issue/1
https://en.m.wikipedia.org/wiki/Aerva_lanata
https://pubmed.ncbi.nlm.nih.gov/?term=Hara+K&cauthor_id=29516033
https://pubmed.ncbi.nlm.nih.gov/?term=Someya+T&cauthor_id=29516033
https://pubmed.ncbi.nlm.nih.gov/?term=Sano+K&cauthor_id=29516033
https://pubmed.ncbi.nlm.nih.gov/?term=Sagane+Y&cauthor_id=29516033
https://pubmed.ncbi.nlm.nih.gov/?term=Watanabe+T&cauthor_id=29516033
https://pubmed.ncbi.nlm.nih.gov/?term=Watanabe+T&cauthor_id=29516033
https://pubmed.ncbi.nlm.nih.gov/?term=Wijesekara+RGS&cauthor_id=29516033
https://pubmed.ncbi.nlm.nih.gov/?term=Goyal%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Pareek%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Nagori%20BP%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Sasmal%20D%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3263055/
https://pubmed.ncbi.nlm.nih.gov/?term=Yamunadevi%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Wesely%20EG%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Johnson%20M%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3614217/
https://pubmed.ncbi.nlm.nih.gov/?term=Akanji%20MA%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Olukolu%20SO%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Kazeem%20MI%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Kazeem%20MI%5BAuthor%5D

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

Related Enzymes and Possess Antioxidant Properties”, Oxid Med Cell Longev.
2018; 2018: 3439048.

Mysoon Al-Ansari, L A Al-Humaid, P Vijayaraghavan , B Ravindran , S W
Chang , P Agastian , M A Rathi , B Balamuralikrishnan, “Identification of
phytochemical components from Aerva lanata (Linn.) medicinal plants and its in-
vitro inhibitory activity against drug resistant microbial pathogens and
antioxidant properties” ,Saudi J Biol Sci ,2019 S ep;26(6):1129-1133.

DR.K.M. Nadkarni, “The Indian MateriaMedica*“, volume 1 , edition 3 , 1976,
Pg no 101-103 , 998.

P. Pandikumar, M. Chellappandian, S. Mutheeswaran, S. Ignacimuthu,
“Consensus of local knowledge on medicinal plants among traditional healers in
Mayiladumparai block of Theni District, Tamil Nadu, India” ,Journal of
Ethnopharmacology,Volume 134, Issue 2, 24 March 2011, Pages 354-362

Payal Chawlal , Amit Chawlal, Neeru Vasudeva,Surendra Kumar Sharma, “ A
Review Of Chemistry And Biological Activities Of The Genus Aerva N A Desert
Plant”, Acta Poloniae Pharmaceutica i Drug Research, Vol. 69 661-683

R Rajesh, K Chitra, Padmaa M Paarakh, “Aerva lanata (Linn.) Juss. ex Schult.
— An overview” , Indian Journal of Natural Products and Resources , Vol. 2(1),
March 2011, pp. 5-9

Ramalingam Vidhya, Rajangam Udayakumarl, “Antifungal efficacy of leaf,
flower and root of Aerva lanata (Linn.) against selected fungal pathogens” ,

J Immunol Clin Microbiol 2017;2(1):7-13.

Serhat Keser, Sait Celik, Semra Turkoglu, Okkes Yilmaz and Ismail Turkoglu,
“Hydrogen Peroxide Radical Scavenging and Total Antioxidant Activity of
Hawthorn”, Chemistry Journal (2012), Vol. 02, Issue 01, pp. 9-12

Tendencia, Eleonor A. “Laboratory Manual of Standardized Methods for
Antimicrobial Sensitivity Tests for Bacteria Isolated from Aquatic Animals and
Environment”, chapter 2 — Disk diffusion method, pg no — 13-29.

Trease and Evans, “Pharmacognosy”, edition 16 , 2009 , pg no 3.4.

edition 3, 1945, pg no 1-4

Yamunadevi M., Wesely E.G., Johnson M. “Phytochemical studies on the
terpenoids of medicinally important plant Aervalanata L.” ,Asian Pacific J.
Trop. Biomed. 2012;1:S220-S225.

Yamunadevi M., Wesely E.G., Johnson M, “A chromatographic study on the

66


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6178189/
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Ansari+M&cauthor_id=31516340
https://pubmed.ncbi.nlm.nih.gov/?term=Al-Humaid+LA&cauthor_id=31516340
https://pubmed.ncbi.nlm.nih.gov/?term=Vijayaraghavan+P&cauthor_id=31516340
https://pubmed.ncbi.nlm.nih.gov/?term=Ravindran+B&cauthor_id=31516340
https://pubmed.ncbi.nlm.nih.gov/?term=Chang+SW&cauthor_id=31516340
https://pubmed.ncbi.nlm.nih.gov/?term=Chang+SW&cauthor_id=31516340
https://pubmed.ncbi.nlm.nih.gov/?term=Agastian+P&cauthor_id=31516340
https://pubmed.ncbi.nlm.nih.gov/?term=Rathi+MA&cauthor_id=31516340
https://pubmed.ncbi.nlm.nih.gov/?term=Balamuralikrishnan+B&cauthor_id=31516340
https://www.sciencedirect.com/journal/journal-of-ethnopharmacology
https://www.sciencedirect.com/journal/journal-of-ethnopharmacology
https://www.sciencedirect.com/journal/journal-of-ethnopharmacology/vol/134/issue/2

glycosides of Aervalanata L.”, Chinese J. Nat. Med. 2011;9(3):0210-0214.
39. G Zapesochnaya , V Kurkin, V Okhanov, A Miroshnikov, “ Canthin-6-one and
beta-Carboline Alkaloids from Aerva lanata” , Planta Med,1992 Apr;58(2):192-6.
40.Zhao Y., Kumar D., Prasad D.N., Singh Rajesh K., Ma Yanxu.
“Morphoanatomic, physicochemical, and phytochemical standardization with

HPTLC fingerprinting of aerial parts of Aerva lanata (Linn) Juss ex Schult. J”.
Trad. Chinese Med. Sci. 2015;2:39-44.

67


https://pubmed.ncbi.nlm.nih.gov/?term=Okhanov+V&cauthor_id=17226456
https://pubmed.ncbi.nlm.nih.gov/?term=Miroshnikov+A&cauthor_id=17226456

ERRATUM

68



	HISTROICAL SIGNIFICANCE:
	ACTIVE INGREDIENTS:
	TRADITIONAL MEDICINE VS. MODERN MEDICINE:
	PHARMACOLOGICAL RESEARCH:
	GLOBAL SIGNIFICANCE:
	PHARMACOGNOSY:
	SEPARATION:
	ETHNOMEDICINE:
	EXTRACTION:.
	COLD MACERATION:
	GC-MS:
	GC-MS
	ANTI MICROBIAL TEST:
	DISC DIFFUSION METHOD:

	ANTI-BACTERIAL ACTIVITY
	ANTIFUNGAL ACTIVITY
	CONCLUSION
	1.A M Abou-Zeid , 
	fungi isolated from wild plants in Taif Governorat
	6.N G Baronets , 
	            on the growth of microorganisms”, Zh M
	             Sep-Oct:(5):71-2.

