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ABSTRACT :

Allium cepa L aggregatum belonging to Amaryllidaceae family is a bulb found in South-East Asia and some African countries. It is consumed across the world fora

variety of purposes that include food and medicine.

The present study highlights the formulation and evaluation of nano-encapsulated anti-inflammatory ointment containing volatile oil of Allium cepa L aggregatum.
Extraction of volatile oil of Allium cepa L aggregatum was carried out through hydrodistillation by using clevenger apparatus. The volatile oil of Allium cepa L
aggregatum was incorporated into calcium alginate beads and it was successfully formulated into anti-inflammatory ointment. It was subjected to various studies
like GC-MS, in-vitro drug release studies like diffusion study was conducted. The formulation was also evaluated for various physico chemical parameters such as

homogeneity, pH, spreadability, extrudability and /n-vitro anti- inflammatory activity was also carried out.

LIST OF ABBREVIATIONS
SINO. ABBREVIATIONS DESCRIPTIONS
Gas chromatography-mass
1. GC-MS
spectroscopy
2. 0 Degree Celcius
3. Hrs Hours
4. Min Minutes
S. Ml Milliliter
6. Mg Milligram
7. G Gram
8. Mg/ml Milligram/milliliter
9. % Percentage
10. Sec Seconds
11. uv Ultraviolet
12. S1.No Serial number
13. HCl Hydrochloric acid
14. Mm Millimeter
15. M Meter
16. eV Electron Volt
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17. g Microgram

18. uL Microliter

19. Temp Temperature
INTRODUCTION

Herbal medicine is one of the oldest and most widely used health-care systems. The advancement in the field of herbal drug delivery began recently with
the goal of efficiently managing human diseases. According to the World Health Organization (WHO), 80 percent of the world's populations currently use
herbal medicine for primary health care. Herbal medicines consist of plant or its part to treat injuries, disease or illnesses and are used to prevent, treat and
promote health and healing.1

Herbal formulations have reached widespread acceptability as therapeutic properties like anti-microbial, anti-diabetic, anti-ageing, anti- arthritic, anti-
depressant, anti-anxiety, anti-inflammatory activities.

Novel herbal drug delivery system opens new way for delivery of herbal drugs at right place, at right concentration, for right period of time and also gives
scientific evidence to verify the standardization of herbal drug. In the past decades considerable attention has been focused on the development of novel
drug delivery systems for herbal drugs. Herbal drugs are becoming more popular in the modern world for their ability to cure various diseases with less
toxic effects and better therapeutic effects.3

Allium cepa

Allium cepa L aggregatum is a perennial plant, often grown as cultivated annual, with linear, hollow leaves and pink or red flowers. This group, commonly
knows as shallots, has been selected for milder and sweeter flavour. Bulbs usually grown in a cluster and are up to 5cm large. Many named cultivars of
shallots are available, varying in colour, shape and size. Shallots are widely cultivated for both culinary and medicinal uses, offering benefits like
antioxidant, antimicrobial, and anti- inflammatory properties. Allium cepa L. aggregatum is one of the horticultural crops extensively grown and
consumed in southern states of India, predominantly in Tamil Nadu. It is an indispensable bulb vegetable due to the presence of essential phytonutrients,
which increases strong flavor and taste in food. It has high active nutrients which include proteins, carbohydrates, sugars, vitamins, minerals with certain
flavonoids and polyphenols constituents. The phenolic acids reported in shallots are ellagic, caffeic, sinapic and p-coumaric acids. It also has sterols,
saponins,and volatile oils. 'Moreover the bioactive compounds in shallots have anti-

inflammatory, antioxidant, anti-obesity, anti-diabetic, anticancer, anti-allergic, cardiovascular protective, neuroprotective, respiratory protective and
bacteriostatic properties.’

Encapsulation of volatile oil

Encapsulation of volatile oil is a process that involves enclosing the oil in a protective matrix. The release speeds of volatile essential oils are usually
affected by different application environment conditions. Thus released too little and causes ineffectiveness, or released excessively and causes the
uncomfortable feelings. Therefore how to control these volatile essential oils to have constant release in various application environment conditions is a
good subject quite worth investigation and discussion. Utilizing encapsulation technology to achieve the goal of constant release is one of the most
effective methods.

Benefits of encapsulation of volatile oil

Encapsulation is a process of confining active compounds within a matrix in particulate form to achieve one or more desirable effects.Oils are encapsulated
for various reasons, such as improved stability, reduced volatility, controlled release, enhanced bioavailability, increased shelf-life, improved safety,
enhanced efficacy, for conversion of liquid to solid form to facilitate handling, transportation or incorporation into other components. Other reasons
include taste/smell masking, protection from evaporation or oxidation, and controlled-release applications. 7.8

Topical drug delivery system

Topical drug delivery systems are gaining increase in popularity and several drugs have been successfully delivered by this route for both local and systemic
action. Topical delivery can be defined as the application of a drug-containing formulation to the skin, to directly treat cutaneous disorders (e.g. acne) or
the cutaneous manifestations of a general disease (e.g. psoriasis) with the intent of containing the pharmacological or other effect of the drug to the surface
of the skin or within the skin. Semi-solid formulation in all their diversity dominate the system for topical delivery, but foams, spray, medicated powders,
solutions, as well as medicated adhesive systems are also in use.

Anti-inflammatory activity

Inflammation is a complex process, which is frequently associated with pain and involves occurrence such as: the increase of vascular permeability,
increase of protein, denaturation and membrane alteration. Inflammation of tissue is due to response to stress. It is defensive response that is characterized



International Journal of Research Publication and Reviews, Vol (7), Issue (9), September (2026), Page — 3939-3963 3941

by redness, pain, heat and swelling and loss of function in the injured area. The most common causes of information are infections, burns and trauma,
and it many types of immune reactions. 10

Inflammation is initiated by migration of immune cells from blood vessels and a release of mediators at the site of damage. This process is followed by
recruitment of inflammatory cells, release of ROS, RNS, and pro-inflammatory cytokines to eliminate foreign pathogens, and repairing injured tissues. 1
Information can be classified as either acute or chronic. Acute inflammation is the initial response of the body to harmful stimuli and it is achieved by the
increase the movement of plasma and leucocytes (Especially granulocytes) From the blood into the injury tissues. A cascade of biochemical, events,
propagates, and matures the inflammatory response, Involving the local vascular system, the Immune system, and various cells within the injured tissue'.
Chronic inflammation is characterized by an overproduction of several inflammatory mediators (e.g., Reactive species and interleukins-IL) That play a
central role in numerous diseases.'?

Protein denaturation is defined as a process where due to external factors, such as heat, a strong acid or strong base; and organic solvent or a concentrated
inorganic salt causes the protein to denature that means the proteins tertiary structure and the secondary structure is disoriented14. Also disruption of the
electrostatic, hydrogen, hydrophobic and disulphide bonds in the protein structure occurs. It is, therefore deduced that, Compounds which are able to
prevent these changes and it inhibit thermally or heat induced protein Denaturation, have potential therapeutic value as anti-inflammatory agents‘15
Anti-inflammatory drugs are considered important because of their wide. Therapeutic potential ended their utility in a number of disease
such as arthritis, lupus

Erithematosus, pemphigus and rheumatic fever and in a number of other disorders Associated with pain, pyrexia and inflammation. 16
However these drugs suffer some disadvantages like gastric irritation and renal dysfunction. Therefore, it is required to develop some naturally originated
drugs as anti-inflammatory agents which can overcome adverse effects of classical NSAIDS. Herbal medicine showed safety, efficacy, cultural
acceptability and lesser side effects than the synthetic drugs. Different phytoconstituents like alkaloids, flavonoids, xanthone, coumarin, sterols,
withaferin-A, andrographolide etc.,are also proved effective as anti- inflammatory agent.” ~Hence the natural products today symbolize safer in contrast
to the synthetic drugs that are regarded as unsafe to humans and environment. Hence, people are returning to the natural products with the hope of safety
and security.”

Extraction

Extraction involves the separation of medicinally active portions of plant or animal tissues by using selective solvents and standard procedures. The
extraction of natural products progresses through the following stages.

> The solvent penetrates into the solid matrix.
> The solute dissolves in the solvents.

> The solute is diffused out of the solid matrix.
> The extracted solutes are collected.20

The extraction methods, include maceration, percolation, super critical fluid extraction (SFC), pressurized liquid extraction (PLE) and microwave assisted
extraction (MAE). The properties of the extraction solvent, the particle size of the raw materials, the solvent-to-solid ratio, the extraction temperature, as

well as extraction duration will affect the extraction efﬁciency.21
Clevenger apparatus

The clevenger apparatus is a laboratory setup used for the determination of volatile organic compounds in a sample. It is a type of distillation apparatus
that is commonly

used in the analysis of essential oils, perfumes, and other volatile organic compounds. The apparatus typically consists of a distillation flask, a condenser,
a collection flask, and a heating source.

The distillation flask holds the sample to be analyzed, the condenser cools and condenses the vapor produced during distillation, the collection flask
collects the purified sample, and the heating source provides heat for the distillation process. The clevenger apparatus works by heating the sample,
causing the volatile organic compounds to vaporize and be carried away by the vapor.The condenser then cools the vapor, causing it to condense into a
purified form, which is collected in the collection flask. The clevenger apparatus is a fast and efficient way to determine the composition of volatile organic
compounds in a sample and is commonly used in the fragrance and flavor industries.
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Plant proﬁle23

Fig no.1 Allium cepa L aggregatum bulb and plant

Taxonomical representation

KINGDOM: Plantae

DIVISION: Angiosperms

CLASS: Liliopsida

ORDER: Asparagales

FAMILY: Amaryllidaceae

GENUS: Allium

SPECIES: Allium Cepa

Distribution:South-East Asia and some African countries

Morphological description
Bulb: Similar to a common onion bulb, but with bladeless "true scales" and a compressed stem axis. Shallot bulbs also contain laterals in the axils of the
inner leaves.

Foliage and inflorescence: Usually smaller than those of a bulb onion. Root morphology: Similar to a common onion.
Leaves: Uni facial, hollow, and slightly flattened tubular. Scape: Hollow.
Flower: Terminal inflorescence.

Flower stalk: Usually only 50 mm in length.

Common names
e  Common names: scallion, eschalot, multiplier onion
e  Malayalam name: cheriya ulli, chuvanna ulli,kochulli
e  Hindi name:gandhana pyaaz, chote pyaaz

Chemical constituents
e  Flavonoids: Such as apigenin, catechin, kaempferol, quercetin, and tannic acid
e  Glycosides: Such as quercetin 3,4 -diglucoside, isorhamnetin 3,4 -diglucoside, quercetin 3-glucoside, quercetin 4 -glucoside, and
isorhamnetin 4 -glucoside
e  Saponins: Such as ascalonicoside A1/A2, ascalonicoside B, and furostanol saponins
e Other compounds: Such as allicin, ajoene, gallic acid, thiosulphinates, and enzymes
. Minerals: Such as calcium, magnesium, potassium, sodium, iron, and zinc
. Vitamins: Such as A, B, and C
e Amino acids: Several types of amino acids
. Sugars: Several types of sugars
. Phytohormones: Such as gibberellin and auxin
. Sulfur components: Sulfur components

Medicinal uses

. Anti-inﬂammatory.24’25

. Anti-oxidant.
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e  Anti-fungal®

e Anti-diabetic.

e Improves blood circulation

e Improves brain health and functioning
e Antibacterial and antiviral.27

Gas chromatography- Mass spectroscopy (GC-MS) Analysis®

Perkin Elmer was used for the GC-MS analysis of chloroform extract. helium was used, as carrier gas at a costant flow rate of 1 ml per minute to separate
the components of a fused silica column packed with Elite - 5 MS (5% by phenyl 95% dimethylpolysiloxane

,30 mx 0.25 mm ID x 250 micrometer df ) that was utilized in the Clarus 680 GC analysis. 260° C was the injector temperature set for the chromatographic
run. The oven temp for the 1uL of the extract sample that was injected into the device was set to 60° C for 2 minutes, 300° C at rate of 10° C per minute,
and 300" C for 6 minutes. Conditions for the mass detector were a 240° C

transfer line, a 2400 C ion source, an ionization mode electron impact at 70 eV, a 0.2 s scan time, and a 0.1 s scan interval. The pieces spanning 40-600
Dalton. The component spectrums were compared to the data base of known component spectrums kept in the GC-MS NIST (2008) libra

MATERIALS AND METHOD

Plant collection

The bulb of Allium cepa L aggregatum was collected from Kasaragod town. The collected plant material was identified and authentified by Dr. Biju. P,
Associate Professor Department of Botany, Government College Kasaragod .

Extraction

Fig no 2: Extraction of volatile oil of Allium cepa L aggregatum

The clevenger apparatus is a laboratory setup used for the determination of volatile organic compounds in a sample. The apparatus typically consists of a
distillation flask, a condenser, a collection flask, and a heating source.The distillation flask holds the sample to be analyzed, the condenser cools and
condenses the vapor produced during distillation, the collection flask collects the purified sample, and the heating source provides heat for the distillation
process. The clevenger apparatus works by heating the sample, causing the volatile organic compounds to vaporize and be carried away by the vapor.”
The condenser then cools the vapor, causing it to condense into a purified form, which is collected in the collection flask. The clevenger apparatus is a
fast and efficient way to determine the composition of volatile organic compounds in a sample and is commonly used in the fragrance and flavor
industries.5 !

First, the shallots were peeled and chopped into small pieces to increase the surface area and facilitate oil extraction. The chopped shallots was then placed
into the RB flask, and enough distilled water was added to cover the onion pieces. The flask was heated gently until the water began to boil, vaporizing
the essential oils from the shallots. As the vapor rise, it passed through the condenser, where it cooled and condensed into liquid form. The distillate,
consisting of both essential oil and water, was collected in the receiving flask. Once the process was complete, the mixture of oil and water was separated.
Finally, the Z_)Etracted volatile oil of Allium cepa L aggregatum was stored in an airtight container, preferably amber-colored glass, to protect it from light
degradation.
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Standardization of volatile oil

GC-MS

Perkin Elmer was used for the GC-MS analysis of chloroform extract. Helium was used, as carrier gas at a constant flow rate of 1ml per minute to separate
the components of a fused silica column packed with Elite - 5 MS (5% by phenyl 95% dimethylpolysiloxane

,30 mx 0.25 mm ID x 250 micrometer df ) that was utilized in the Clarus 680 GC analysis. 260° C was the injector temperature set for the chromatographic
run. The oven temperature for the 1uL of the extract sample that was injected into the device was set to 60™ C for 2 minutes, 300~ C at rate of 10~ C per
minute, and 300° C for 6 minutes. Conditions for the mass detector were a 240° C transfer line, a 2400 C ion source, an ionization mode electron impact
at 70 eV, a 0.2 s scan time, and a 0.1s scan interval. The pieces spanning 40-600 Dalton. The component spectrum were compared to the data base of
known component spectrum kept in the GC-MS NIST (2008) library->

Phytochemical screening

® Chemical tests for alkaloids:

A small portion of sample was shaken (acidified) with dilute hydrochloric acid and filtered. The acidified filtrate was tested with the following reagents.

a. Mayer's test: To two milliliters of the sample, 1 ml of Mayer's reagent (potassium mercuric iodide) was added, shaken and noted
for the presence of a creamy precipitate.

b. Wagner's test : The sample(two milliliter) was treated with a few ml of Wagner's reagent (solution of lodine in potassium iodide)
and observed for the presence of reddish brown precipitate.

c. Hager's Test To two milliliters of the sample, 1 ml of Hager's reagent (saturated picric acid solution) was added and observed for
the presence of yellow precipitate.

d. Dragendorff's test The sample(two milliliters) was treated with a few ml of Dragendorff's reagent (Potassium bismuth iodide) and

observed for the presence of orange red precipitate.

[ Chemical tests for glycosides

A small portion of the sample was hydrolyzed with dilute hydrochloric acid for few hours on a water bath and the hydrolysate was later subjected to
following tests to detect the presence of different glycosides.

a. Legal's Test: The sample was dissolved in a few milliliters of pyridine. Two milliliters of freshly prepared sodium nitro prusside
solution was added to it and then made alkaline with sodium hydroxide solution. It was observed for the formation of pink red
colour.

b. Baljet's test: To a few ml of the sample, 1ml sodium picrate solution was added, an yellow to orange colour reveals the presence of
cardiac glycosides.

c. Liebermann-Burchard's Test: Five milliliters of the sample taken in a test-tube and mixed with chloroform (one milliliter) and then
it was mixed with two milliliters of specially distilled acetic anhydride followed by a few drops of concentrated sulphuric acid
through the sides of the test tube. It was then observed for the development of a deep red color in the lower portion and green
color in the upper portion which changes to blue and violet.

d. Borntrager's test: A little of the sample was mixed with water and shaken with equal volume of chloroform. The chloroform layer
was separated to which dilute ammonia solution was added and shaken well and noted whether any pink color was present in the
ammoniacal layer.

e. Modified Borntrager's test: To the sample: ferric chloride and dilute HCI was added and mixed with chloroform. The choloroform

layer was separated and dilute ammonia solution was added and shaken. The ammoniacal layer was observed for pink colour.

o Chemical tests for phenolic compounds and tannins

a. Ferric chloride test :A small quantity of the sample diluted with water was treated with dilute ferric chloride solution (5%) and
observed for the presence of blue colour.
b. Gelatin test: The sample was dissolved in water, filtered. To the filtrate, 2% solution of gelatin containing 10% sodium chloride was

added. Noted for the presence of milky white precipitate.

c. Lead acetate test: The sample dissolved in water was treated with 10% lead acetate solution. Noted for the presence of bulky white
precipitate.
d. Decolourisation test::The sample dissolved in water was treated with dilute potassium permanganate solution. Noted for the

decolourisation of potassium permanganate.
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® Chemical tests for flavanones and flavanoids

a. aqueous sodium hydroxide test:To a few milliliters of the sample, aqueous sodium hydroxide solution was added. Presence of
yellow colouration of the solution was noted.
b. Ammonia vapour test:Filter paper was wetted with gel and the filter paper was exposed to ammonia vapour, noted the yellow

colour on the filter paper

L] Chemical tests for carbohydrates
a. Molisch's Test: Two milliliter of sample was treated with a few drops of Molisch's reagent and two milliliter of concentrated

sulphuric acid was added through the sides of the test tube without shaking. Observed for the presence of violet ring at the junction
of two solutions.

b. Fehling's Test:One milliliter of sample was boiled on a water bath for half an hour with 1 milliliter each of Fehling's solution A
and B. Observed for the presence of red residue at the bottom of test tube.

c. Benedict's Test: To two ml of Benedict's reagent, a few drops of the sample was added. The mixture was heated on a boiling water
bath for two minutes. Presence of red precipitate was noted.

° Chemical tests for proteins and amino acids

a. Million's Test: To 2 ml of sample, few drops of Million's reagent (1g of mercury

+ 9ml of fuming nitric acid) was added. Observed for the presence of white precipitate, which on warming gave a red coloured

solution.

b. Biuret Test: Two ml of the sample was treated with one drop 0f2% copper sulphate solution. To this 1ml of 95% ethanol was added
followed by excess of potassium hydroxide solution. Observed the presence of violet coloured solution.
c. Ninhydrin Test: To few milliliter of the sample two drops of ninhydrin solution was added and heated on a water bath. The presence

of violet color was noted.

L] Chemical test for terpenoids Salkowski's Test
Few milliliter of sample was dissolved in chloroform. An equal volume of concentrated sulphuric acid was added to it and noted for the appearance of red
colour in the chloroform layer and greenish yellow fluorescence in the acid layer.

L] Chemical tests for sterols
A little amount of the alcoholic sample was refluxed with solution of alcoholic potassium hydroxide until the saponification was observed. The mixture
was diluted and extracted with solvent ether. The ethereal extract was evaporated and the residue subjected to Liebermann-Burchard's and Salkowski's

tests.

a. Liebermann - Burchard's test: The sample was taken with dry chloroform (one milliliter) and then it was mixed with two milliliters
of specially distilled acetic anhydride followed by a few drops of concentrated sulphuric acid through the sides of the test tube and
observed for the development of a deep red color in the lower portion and green color in the upper portion which changes to blue
and violet

b. Salkowski's Test:The sample was dissolved in chloroform and equal volume of concentrated sulphuric acid was added to it.

Observed for the red colour at lower layer.

[ Chemical tests for saponins
a. Foam or Froth Test: A small quantity of sample was diluted with 20 ml of distilled water in a graduated cylinder. The suspension

was shaken for 15 minutes and waited to see if any froth was formed.
b. Hemolysis test: A drop of blood was placed in a slide and mixed with few drops of sample. Hemolysis were observed, if saponin

present.

® Chemical tests for gums and mucilages.

To 10 ml sample, 25ml of absolute alcohol was added with constant stirring. Filtered and the precipitate formed was dried in air and

examined for swelling properties.

L] Chemical test for sulphur.

a. Sodium Nitroprusside Test:Add 1-2 ml of sodium Nitroprusside solution to a test tube.Add 1-2 ml of the test substance to the test

tube. - Mix the contents of the test tube using a stirring rod. - Observed for the formation of a purple color.
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b. Silver Nitrate test:Add a few drops of silver nitrate solution to the test substance and observed for yellow or brown precipitate of

silver sulfide.

c. Turbidity Test :Add a few drops of hydrogen peroxide solution to the test substance and observed for cloudy or turbid solution.
Solubility Test
. Water

Add 1-2 ml of volatile oil to a test tube. Add 5-10 ml of distilled water to the test tube. Mix the contents of the test tube using a stirring rod and observed
. Ethanol

Add 1-2 ml of volatile oil to a test tube. Add 5-10 ml of ethanol to the test tube. Mix the contents of the test tube using a stirring rod and observed.
. Ether

Add 1-2 ml of volatile oil to a test tube. Add 5-10 ml of diethyl ether to the test tube. Mix the contents of the test tube using a stirring rod and observed.
Preparation of calcium alginate beads

For bead formation, 50 ml of a 2% w/v aqueous solution of sodium alginate was introduced drop wise from a glass syringe with a size-22 needle into 100
ml of an aqueous calcium chloride solution being stirred at 1000 rpm. The concentration of CaCl2 in the solution ranged from 3% w/v.In the simultaneous
method, the gelation of beads by calcium ions occurred simultaneously with the drug loading into the beads. The stirring was continued for one hour and
the calcium alginate beads were harvested by filtration, washed with distilled water, and air dried overnight.*

Characterization of beads

Optical microscopy

. Standardization of eyepiece micrometer
Standard stage micrometer is used to calibrate the eyepiece micrometer.Stage micrometer is a glass slide which has scale engraved on it.Length of the
scale is 1 mm. It has 100 divisions. Each small division is 0.0lmm or 10 um in length. Eyepiece micrometer is a small disc of glass with a linear scale of
10mm divided into 100 divisions.

. Calibration of eyepiece micrometer
Place the stage micrometer on the stage and focus it under low power first and then under high power. Remove the eyepiece from the microscope and
screw the lens. Place the eyepiece micrometer on the ridge inside. Replace the lens and put the eyepiece into the body tube of the microscope. Then
superimpose eyepiece micrometer scale over the stage micrometer.
No. of divisions of eyepiece micrometer = 100 Length of stage micrometer =1 mm No. of divisions of stage micrometer = 100 One division of stage
micrometer
Least count (LC) = Length of stage micrometer/ No. of divisions of stage micrometer

= 1mm/100 = 0.0 lmm= 10pum
Note the division of eyepiece micrometer which coincide with a division of the stage micrometer and then record a few (5-6) successive coinciding.
1 eye-piece division= No. of stage micrometer divisions x least count

No.of eye-piece division
The value obtained has to be multiplied by least count.’’
. Determination of particle size
Transfer a small portion of the given sample on a to a clean slide. Add few drops of liquid paraffin. Disperse the sample uniformly with the help of a
brush. The particles should be independent and their distribution should be uniform. Place the cover slip carefully. Avoid entrapment of air bubbles. Drain
the excess liquid with a blotting paper. Place the slide on a microscope. Focus on low magnification observes the presence of particles. Shift to higher
power and focus the slide. Measure the size of particles in terms of EM divisions. Measure at least 150 particles. Arrange the data in the table. Calculate

the average particle size.58
Drug Diffusion study

Diffusion studies were performed by diffusion tube using egg membrane. 1 g ointment was applied evenly on the surface of the membrane. The prepared
membrane was mounted on the diffusion tube . The whole assembly was maintained at 37°C, and the speed of stirring was kept constant. The Sml aliquot
of drug sample

was taken at time intervals of 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0, 6.0 hours was replaced by the fresh solvent. Samples were analyzed by UV
spectrophotometer.s9
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Preparation of ointment formulation:

SINO. INGREDIENTS QUANTITY
Allium cepa L aggregatum
1 2g
oil encapsulated beads
2 Wool fat 0.6g
3 Hard paraffin 0.6g
4 Cetosteryl alcohol 0.6g
5 Yellow soft paraffin 8.2g

Table no.1 Formula of ointment

Wool fat 0.6 g, hard paraffin 0.6g, cetostearyl alcohol 0.6 g,white soft paraffin 8.2g was weighed in beaker and kept in a water bath and stirred continuously
with glass rod until melted. Prepared calcium alginate beads containing volatile oil of Allium cepa L aggregatum were incorporated into ointment base
and transferred into ointment container and capped60

Evaluation of ointment:

1. Homogeneity
All developed ointment were tested for homogeneity by visual inspection after the ointment have been set in the container. They were tested by their
appearance and presence of any aggregates.

2. Measurement of pH

The pH of the ointment were measured with the help of digital pH meter. 0.5 g of ointment was dissolved in 25 ml of distilled water die was kept for two
hrs. Then the pH of each formulation was determined.62

3. Rheological study

The viscosities of prepared ointments were carried out by using Brookfield viscometer (spindle type T-95). 50 g of ointment was filled in a 100 ml beaker
and viscosity was measured at 2.5, 4, 5 and 10 rpm. The readings of each formulation were taken.®

4. Spreadability

Spreadability was determined by the multimer apparatus which consists of a wooden block, which was provided by a pulley at one end. Spreadability
was measured on the basis of slip and drag characteristics of ointment. An excess of ointment under study was placed on this ground slide. The ointment
was then sandwiched between this slide and another glass slide having the dimension of fixed ground slide and provided with the hook. 500g weight was
placed on the top of the two slides for 5 minutes to expel air and to provide a uniform film of the ointment between the slides. Excess of the ointment was
scrapped off from the edges. The top plate was then subjected to pull by 60 gms weight. With the help of string attached to the hook and the time (in
seconds) required by the top slide to cover a distance of 7.5 cm be noted. A shorter interval indicates better spreadability.*

Spreadability was calculated using the following formula:

S=MxL/T
Where, S = Spreadability M = Weight tied to the upper plate

5. Extrudability

In the present study, extrudability was determined by measuring the weigh required to extrude at least 0.5cm ointment from collapsible tube in 10 secs.
The extrudability was then calculated by using the following equation:®

Extrudability = Applied weight to extrude ointment from tube (in gram)

Area (in cm2)

In-vitro anti inflammatory activity

1.1.1 Inhibition of Protein denaturation

Protein denaturation method The reaction mixture (0.5ml) consists of 0.45 ml bovine serum albumin and 0.05ml of plant extracts of (50,
100, 150, 200 pg/ml
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)concentrations. The pH was adjusted to 6.3 using I N HCI. The samples were incubated at 37 ° C for 20 min. and then heated at 57° C for 3min. Diclofenac
ointment used as standard drug (50, 100, 150, 200 pg/ml) After cooling the samples 2.5ml phosphate buffer saline (pH 6.3) was added to each test tube.
Absorbance was measured spectrophotometrically at 660nm.

The percentage inhibition of protein denaturation was calculated as follows;

Percentage inhibition = [(A0-A1)/A0] x 100

Where; A0 = Absorbance of the control A1 = Absorbance of the

sample

RESULT AND DISCUSSION
Plant collection and authentication

The bulb of Allium cepa L aggregatum (Amaryllidaceae) was collected from Kasaragod town , the plant material was taxonomically identified by the
botanist Dr. Biju P, Dept of Botany, Govt College, Kasaragod .

Gas chromatography mass spectroscopy(GC-MS) analysis
After conducting a GC-MS study on volatile oil of Allium cepa L aggregatum, 20 components were found. To determine the chemical components

contained in the volatile oil, the spectrum were compared to spectra found in the NIST (2008) spectral database. The identification was further aided by
the peak area percentage, molecular weight and retention time. The component details are listed below
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Fig No.3 GC-MS report showing the presence of compound in chloroform extract
SL RETEN NAME OF THE MOLECU MOLEC PERCEN BIOLOGICAL
TION MOLECULE LAR ULAR TAGE ACTIVITY
NO TIME FORMUL A | WEIGHT PEAK EXPECTED
AREA
1 6.170 disulfide, dipropyl C5H70N 97 3.120 Anti-inflammatory,
anti-microbial, anti-
oxidant
2 6.850 methyl hydrogen disulfide C15H22 202 1.654 Anti-inflammatory,
anti-oxidant, anti-
microbial
3 9.466 ethyl n- C8SH12 108 6.005 Anti-inflammatory,
hydroxyacetimidate anti-fungal
4 9.676 1,2 4-trithiolane,3,5-diethyl-allyl C8H140 202 2.851 Anti-inflammatory,
n-propyl sulphide 4N2 anti-microbial, anti-
oxidant
5 10.967 2h-pyrrol-2-one, 1,5-dihydro-1- C7HI2N 8 207 10.200 Anti-inflammatory,
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methyl anti-microbial,anti-
fungal
6 11517 benzene, 1-(1,5-dimethyl-4- C11H180 166 8.065 Anti-
hexenyl)-4-methyl inflammatory, anti-
microbial
7 11.857 3-cyclopentyl-1-propyne CI10H180 154 2.296 Anti-inflammatory,
anti-oxidant,anti-
microbial
8 12.608 diisopropyl C6HI2S 116 2387 Anti-inflammatory,
azodicarboxylate anti-oxidant,anti-
microbial
9 13.518 5,5'-propylenebis[(1h-1,2,4- C18H34 O 266 6.919 Anti-inflammatory,
triazol-3-yl)amine] anti-oxidant,anti-
microbial
10 14.028 cyclopropanecarboxal dehyde, 2- C19H36 02 296 2.468 Anti-inflammatory,
methyl-2-(4-methyl-3-pentenyl) anti-microbial,anti-
oxidant
11 14.969 1,3-nonadien-6-ol, 8-methyl C6HI12S 268 2317 Anti-inflammatory,
anti-oxidant,skin and
wound healing
12 15.124 1-propene, 3-[(1- C6H12S 268 1.913 Anti-inflammatory,
methylethyl)thio anti-microbial,anti-
oxidant
13 18.155 9,12-octadecadien-1-ol, (z,z C14H24 O 208 4279 Anti-inflammatory,
anti-microbial,anti-
oxidant
14 18.225 6-octadecenoic acid, methyl ester C18H34 O 266 6.166 Anti-inflammatory,
anti-microbial,anti-
oxidant
15 18.285 e-2-octadecadecen-1-ol CloH21 220 2304 Anti-inflammatory,
Br anti-microbial,anes
thetic
16 18.705 e-2-octadecadecen-1-ol C20H36 O4 340 27391 Anti-inflammatory,
anti-bacterial,anti-
oxidant
17 21421 13-tetradece-11-yn-1- C6H14S2 150 2.424 Anti-
inflammatory,
ol anti-microbial,anti-
oxidant
18 21466 9-octadecenal CH4S2 80 2342 Anti-inflammatory,
anti-bacterial
19 21.921 1-bromo-3,7-dimethyloctane | C4H902 N 103 3217 Anti-inflammatory,
neuro protective
activity
20 23227 oxalicacid, allyl C6H1283 180 1.684 Anti-
pentadecyl ester inflammatory, anti-
microbial

Table No.2 Components identified in volatile oil of Allium cepa L aggregatum using GC-MS
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CH
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20 compounds were identified from GC-MS. Among the listed compounds,E-2-octadecadecen-1-ol has the most potential anti-inflammatory activity
along with anti-bacterial and anti-oxidant activity.E-2-octadecenedecen-1-ol, in particular, seems to be a compound of interest, given its broad spectrum
of biological activities. All other compounds obtained also shows anti-inflammatory activity.

Phytochemical screening

SINO. CHEMICAL TEST RESULT

ALKALOIDS
Mayer’s test
1 ‘Wagner’s test

Hager’s

Dragondroff’s test

GLYCOSIDES

Legal test -
2 Baljet test -
Borntrager’s test -

Modified borntrager’s test -

PHENOLIC COMPOUNDS

Ferric chloride test +

Gelatin test +

Lead acetate test +

FLAVONES AND FLAVANOIDS
4 Aq. Sodium hydroxide text n

Ammonia vapour test n

CARBOHYDRATE
Molisch test
Fehling’s test

Benedict’s test

PROTEIN AND AMINO ACIDS
6 Million’s test -

Biuret test -
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Ninhydrin test -
TERPINOIDS

Salkwoski test -
STEROLS

8 Libermann- buchard test -

Salkwoski test -
SAPONINS

9 Foam or froth test

Hemolysis test
10 GUMS AND MUCILAGE -
SULPHUR

Sodium nitroprusside test +

Silver nitrate test +

Turbidity test +

Table.3 Phytochemical screening

Solubility test

SI NO. SOLVENT RESULT

1 water Insoluble
2 Alcohol (ethanol) Soluble
3 Ether Soluble

Table no.4 Test for solubility

Fig no.4 Solubility test Fig no.5 Test for sulphur

_ -{\ﬁ};mym‘u g

L
= 3’5, 4

Fig no.6 Test for flavanoids  Fig no.7 Test for phenols
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Formulation of ointment

Wool fat 0.6 g, hard paraffin 0.6g, cetostearyl alcohol 0.6 g,white soft paraffin 8.2g was wighed in beaker and kept in a water bath and stirred continuosly

with glass rod until melted. Prepared calcium alginate beads containing volatile oil of Allium cepa L aggregatum were incorporated into ointment base

and transferred into ointment container and capped.

Evaluation of ointment

w2204
EXP DATE: wl.‘m
; M0
DIRECTION OF USE. AS' DIRECTED BY PFHYSICIAN MFG WY, FARMANA MANSOORAMISHIVA

Fig no.8 Formulation of ointment

SL NO. PARAMETER
1. homogeneity good
2. pH 6.21
3. Rheological study 3.9cP
4. Spreadability 3.8gem/sec
5. extrudability 9.3cm/sec

Table no.5 Results showing evaluation of ointment
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Fig no.9 pH meter Fig no.10 Extrudability

Optical microscopy

Calibration of eye piece micrometer

Fig no.11 Viscometer Fig no.12 Spreadability

SI NO. NO. OF DIVISION OF EYE PIECE NO. OF DIVISIONS OF STAGE
MICROMETER MICROMETER
1. 10 4
2. 15
3. 23 7
4. 40 12
5. 17 18
Table no.6 Result showing calibration of eye piece micrometer
Calibration factor = No of divisions of stage micrometer x least count No. Division of eye piece micrometer
=2/15x10=13
Determination of particle size
DIAMETER CALLIBRATION
SL NO (MICROMETER) FACTOR ACTUAL DIAMETER
1 2 2.6
2 3 39
3 2 2.6
4 2 2.6
5 3 39
6 3 39
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7 2 2.6
8 2 2.6
9 2 2.6
10 3 39
13
Table no.7 Result showing particle size
Determination of average particle size
CALCIUM
ALGINATE MAXIMUM MINIMUM AVERAGE
BEADS
diameter 3.9micrometer 2.6 micrometer 3.25 micrometer

Invitro drug release study

Table no.8 Result showing average particle size

Diffusion study
TIME (HR) DRUG RELEASE

0 0

1 13.86
2 28.54
3 40.13
4 62.05
5 70.3

80

70

60

50

40

30

DRUG RELEASE

20

10

Table no.9 Result showing invitro drug release study

Drug release

TIME

Fig no.13 Time v/s drug release graph
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Protein denaturation 5.8.1Extract

SI no. SAMPLE CONCENTRATION ABSORBANCE PERCENTAGE
INHIBITION
(660 nm)
1. control - 0.812 -
2. test 50 0.550 32.26
100 0.410 49.50
150 0.290 64.28
200 0.220 72.90
3. Standard 50 0.470 42.11
100 0.330 59.35
150 0.222 72.66
200 0.150 81.52
Table no.10 Results showing percentage inhibition of protein denaturation of extraction
100
> 80
@)
= 60
@
e
= 40
(=]
5= 20
0
0 50 100 150 200 250
CONCENTRATION(pg/ml)
—®— standard —@— test
Fig no.14 Percentage inhibition v/s concentration graph
5.8.2 Beads
SINO. SAMPLE CONCENTRATION ABSORBANCE PERCENTAGE
INHIBITION
1 Control - 0.812 -
2 Standard 50 0.480 40.88
100 0.342 57.88
150 0.236 70.93
200 0.150 81.52
3 Test 1 50 0.578 28.81
100 0.435 46.42
150 0.318 60.83
200 0.258 68.96
4 Test2 50 0.565 30.41
100 0.423 47.90
150 0.306 62.31
200 0.241 70.32
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Test3

50
100
150

200

0.553
0.413
0.292

0.229

31.89
49.13
64.03

71.79

Table no.11Result showing percentage inhibition of protein denaturation of calcium alginate beads

ic50 of beads
5
= 100
@2 50 /
T
< 0
ES 0 50 100 150 200 250
CONCENTRATION (pg/ml)
e standard — t o5t ]
test2 — tost3
------- Linear (standard) +++++++++ Linear (test3)
Fig no.15 Percentage v/s concentration graph
5.8.3 Formulation
SI.NO SAMPLE CONCENTRATION ABSORBANCE PERCENTAGE
(660 nm) INHIBITION
1 Control - 0.812 -
2 Test 1 50 0.556 31.52
100 0.413 49.13
150 0.295 63.66
200 0.224 72.41
3 Test 2 50 0.553 31.89
100 0.416 48.76
150 0.293 63.91
200 0.226 72.16
4 Test3 50 0.540 33.49
100 0.405 50.12
150 0.283 65.14
200 0.214 73.64
5 Standard 50 0.476 41.37
100 0.335 58.74
150 0.227 72.04
200 0.154 81.03

Table no.12 Result showing percentage inhibition of protein denaturation of formulation
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ic50 of formulation

100
~ 80
o
E 60
2]
E
Z 40
E P
0
0 50 100 150 200 250
CONCENTRATION
——— STANDARD —— TEST

Fig no.16 Percentage inhibition v/s concentration graph

AW achl el

Fig no.17 Protein denaturation

SUMMARY AND CONCLUSION

Allium cepa L aggregatum is a herb belonging to the family Amaryllidaceae it was collected from Kasaragod town Scientific investigation reported its
Anti- inflammatory, Anti-oxidant, Antibacterial, antiviral and anti-diabetic activities.

Extraction of volatile oil from Allium cepa L aggregatum__was carried out by hydrodistillation using clevenger apparatus. Encapsulation of volatile oil of
Allium cepa L aggregatum was done through calcium alginate beads and it was incorporated into prepared ointment base.

The volatile oil was subjected to GC-MS and presence of allyl sulphur compounds were found which indicates presence of anti-inflammatory activity.
The physio chemical parameters such as homogeneity, pH, viscosity, spreadability and extrudability were carried out. In-vitro drug release study such as
dissolution and diffusion study were carried out.

Thereafter, the preparation was also evaluated for in-vitro anti-inflammatory activity by protein denaturation method. On observation and analysis of
obtained result, the formulation was found to posses anti-inflammatory activity.

As per our studies and obtained results, the volatile oil of Allium cepa L aggregatum can be successfully incorporated into calcium alginate beads and it
is formulated into anti-inflammatory ointment which posses significant anti-inflammatory properties.
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