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Abstract

Medicinal plants act as a great source of economic value all over the people. In present days more chemically drugs are used for
the curing disease but it causes adverse effect on body and People are more aware about it. Large number of chemical compounds
are found in the plants which is used for certain biological functions and these chemical compounds play a vital role in defending
against the pathogenic attack from insects, fungi, viruses etc. Medicinal plants are considered as rich resources of ingredients
which can be used in drug development pharmacopoeial, non- pharmacopoeial or synthetic drugs. A part from that, these plants
play a critical role in the development of human cultures around the whole world. Moreover, some plants are considered as
important source of nutrition and as a result of that they are recommended for their therapeutic values. Some method are used in
characterization process are Proximate analysis of leaves of Azadirachta indica and Pongamia pinnata (Millettia pinnata),
(Collection of samples Proximate analysis), Pyrolysis extract, Fourier Transform Infrared Spectroscopy analysis, Determination of
Zinc concentration and Thermo gravimetric analysis. The leaves of Azadirachta indica and Millettia pinnata were subjected to
proximate analysis. The alcoholic extractives of Azadirachta indica and Millettia pinnata seeds results reveal how far they differ in
their qualities and it gives a finger print out of the sample purity. Ashes gives us the idea of mineral matter contained in the plant
which is responsible for pharmacological effect Higher total ash value shows that it had higher mineral content and higher value of

acid insoluble ash shows that it has higher digestibility property when the plant is consumed.
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1. Introduction

Medicinal plants are widely used in non-industrialized
societies, not least because they are far cheaper than modern
medicines. The term “medicinal plant” include various types
of plants used in herbalism ("herbology" or "herbal
medicine"). It is the use of plants for medicinal purposes, and
the study of such uses. The word “herb” has been derived
from the Latin word, “herba”and an old French
word “herbe”. Now a day, herb refers to any part of the plant
like fruit, seed, stem, bark, flower, leaf, stigma or a root, as
well as a non-woody plant. Nearly half the medicines that we
use today are of herbal origin, and a quarter contains plant
extracts or active chemicals taken directly from plants.
Recently, WHO (World Health Organization) estimated that
80 percent of people worldwide mostly used medicinal plants
or herbal medicines for some aspect of their primary health
care needs. According to WHO, around 21,000 plant species
have the potential for being used as medicinal plants. Though
the new era has seen advances in chemistry, which have paved
the way to reproduce the active ingredients found in plants,
but plants still will continue to have the medicinal importance
in their own right. Their active components may be slightly
modified to improve their efficacy or to reduce undesirable
side effects, but they are still the basis of drugs that are vital
for treatment of disorders such as cancer or diabetes, one such
classical example is the modified form of the compound
acetylsalicylic acid more commonly known as aspirin was the
first modern drug that was born from the nature’s medicine,

the bark of the willow tree. It is no accident that plants play an
important role in contemporary pharmacological research: the
compounds that have the medicinal applicability are those that
the plant itself uses to survive. There are more than 100,000 of
these active compounds have been found in the plant world,
because of their complex and diverse chemical structures, they
are the basis of many medicines. Azadirachta indica and
Millettia pinnata are the common medicinal plants which is
commonly known as Neem and Karanj. It is widely
distributed throughout India. Due to its beneficial properties, it
is used from the ancient time. it is considered widely
beneficial in variety of diseases but mainly it is used to cure
worm infestation and its benefit was found in Aaurveda. It is
also used as medicine in Homeopathy.

a) Azadirachta Indica

Neem (Azadirachta indica). Description and Medicinal Uses
of Azadirachta indica (Neem). Classification of Neem
(Azadirachta indica). All parts of Neem tree used as
anthelmintic, anti-fungal, anti-diabetic, antibacterial, antiviral,
contraceptive and sedative.

Sicientific classification of Azadirachta indica
Common name- Neem

Kingdom- Plantae

Order - Sapindales

Family - Meliaceae

Genus - Azadirachta
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Species - Azadirachta indica

Azadirachta indica belongs to family Meliaceae. It is a tree
native to India, Nepal, Pakistan, Bangladesh and Srilanka. It
grows in tropical and subtropical region. It can grow in

regions with annual rainfall below 400 mm. It is emergress,
branches are wide and spreading one. It is a shade giving tree
and survives in dry coastal areas, south districts of India and
Pakistan. Height of the tree is about 15-20 metres.

Fig 1: Tree, leaf and fruit Azadirachta indica (Neem)

b) Pongamia pinnata

Pongam tree is found to be one of the richest trees of India.
The name Pongamia pinnata is derived from the word pinnata
that refers to the pinnate leaves. It belongs to family Fabaceae.
It is native in tropical and temperate Asia. It is grown in
Indian subcontinent China, Japan, Malaysia, Australia and
Pacific islands. It is now called Millettia pinnata as it is
moved to the genus Milletia only recently.

Scientific classification of Pongamia pinnata

Kindom - Plantae
Order - Fabales
Family - Fabaceae
Genus - Millettia
Species - M. pinnata

Pongamia pinnata is named as Karanj in Hindi, Honge in
Kannada, Pungai in Tamil, Kanuga in Telugu, Karach in
Bengali, Naktanala in Sanskrit.

Fig 2: Pongamia pinnata flower and tree for analysis.

Millettia pinnata belongs to pea family. It is deciduos for short
periods. It grows to about 50-80 feet in height and has a large
canopy which spreads wide. It has straight trunk 50-80 cm in
diameter with rough and grey brown bark. Leaves are
imparipinnate, alternate and are short stalked, rounded at the
base, ovate along the length, obtuse acuminate at the apex and
not toothed at the edges. Leaves have five, seven or nine oval
shaped leaflets with pointed tips.

2. Methods & Methodology
2.1 Proximate analysis of seeds of Azadirachta indica and

Leaf of Karanj

Dry leaf

Millettia pinnata

2.1.1 Collection of samples

The studies were undertaken on medicinal plants Azadirachta
indica and Millettia pinnata of family Meliaceae and
Fabaceae respectively. The choice of plant parts were leafs of
Azadirachta indica and Millettia pinnata which was collected
from were collected from Bhilai-Durg region of Chhattisgarh,
India and was taxonomically authenticated. A care was taken
to select healthy plants and the plant parts for the study were
collected fresh and dried for a week to be involved in the
proximate analysis.

Powder form of leaf
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"2 N
Leaf of Neem

2.1.2 Proximate analysis

Extractive values

About 5g of the dried and finely coursed powder is mixed
with 100 ml of 90 % ethanol in a closed flask. The flask was
frequently shaken during the first 6 hours and allowed to stand
for 18 hrs. Then the mixture was rapidly filtered to minimize
the loss of ethanol and 25 ml of the filtrate was evaporated to
dryness in a tarred flat bottomed shallow dish. The residue
was dried at 1050 C for minutes and then weighed. The
procedure was performed twice more from the filtrate.

Ash values

Total ash and sulphated ash values

A silica crucible was heated for about 30 min to red hot and
cooled in a desiccators to note down its weight. About 3 g of
the powdered sample were weighed and then dried at 100-
105°C for 1 hr and ignited to constant weight in a muffle
furnace at 600-625 °C until a carbon free ash is formed. The
crucible was allowed to cool in a desiccators after each
ignition and care was taken to avoid catching fire. The weight
of the carbon free ash was determined. The procedure was
repeated to obtain a standard deviation to ensure consistency
and then tabulated. The same procedure was carried out
adding dilute sulphuric acid to determine the vyield of
sulphated ash.

Acid Insoluble ash

About 1g of the total ash (from total ash) was boiled with 25
ml of 2M hydrochloric acid for 5 min. The acid insoluble was
separated by filtration on an ash less filter paper in Gooch
crucible. The content on the ash less filter paper was washed
with hot water and ignited and then weighed to obtain the
percentage of ash with reference to the air dried samples.

Water soluble ash

About 1g of the total ash was boiled with 25 ml of water for 5
min and then filtrated to retain the insoluble matter on ash less
filter paper. The content was ignited for 15 min at a
temperature not exceeding 4500 °C then weighed. The
difference between the amount of ash subjected and weight of
insoluble ash was accounted as the water soluble ash value.
Loss on drying About 10 g of each specimen under study were
accurately weighed and transferred to a charred china dish
which was known for its weight and kept in a hot oven at 100-
1050 °C for an hour. Then the sample was weighed along with
china dish to deduct the actual weight of tarred china dish.
The weight of the powder was noted to calculate the
percentage loss on drying with reference to air dried
specimen.

Fig 4

Powder form of leaf

2.1.3 Pyrolysis extract of Azadirachta indica and Millettia
pinnata

Experimental set up and procedure for pyrolysis The
experimental set up consist of a heating chamber in which the
dried leaves of Azadirachta indica and Millettia pinnata are
placed separately turn by turn and that is then closed very
tightly so as to avoid any leakage of gas as the result of
pyrolysis. A pressure cooker of 3 liter capacity is used as a
heating chamber as Aluminium used here is one of the better
conductors of heat. The heating is done by 1000 W Ni-
chrome heating coils which are attached at the periphery of
pressure cooker and heating is done to 6000°C. The entire
arrangement is packed inside an Aluminum vessel with a
lining of asbestos fibers which help in insulation and do not
permit the loss of heat. A screw fitting is given at top of
cooker to make it air tight and for the exit of fuming gases
there is one suitable passage at the top of the cooker. Also a
temperature sensor is provided which continuously monitors
the temperature inside the vessel. The outlet of the reactor is
connected to a condenser which condenses the gases coming
of the outlet. Just at the other end of the condenser a
measuring cylinder is placed where the gases being condensed
is collected. The dried Seeds are fed in to the heating chamber
and it is closed very tightly using screw and bolt. Once the
heating is started and after reaching a suitable temperature the
reaction begins and the vapours that are released comes out of
the reactor outlet which is connected to the condenser where
the vapours are condensed and collected in the measuring
cylinder Most of the non-condensable vapours are simply
released. The product mainly consists of pyrolytic oil and
water which then is separated based on density difference.
Fourier Transform Infrared Spectroscopy analysis of
Azadirachta indica and Millettia pinnata, FTIR spectrum
helps to identify the functional group present in Azadirachta
indica and Millettia pinnata. FTIR spectra are recorded in
KBr by sophisticated computer controlled FTIR Perkin Elmer
spectrometer with He- Ne Laser as reference. The pyrolysis
extract of sample Azadirachta indica and Millettia pinnata
were scanned at room temperature and a spectral range of
4000-400 cm®. Determination of Zinc concentration in
Ocimum sanctum leaves Analysis of Zinc concentration in the
pyrolysed extract of Azadirachta indica and Millettia pinnata
seeds were determined by  Atomic  Absorption
Spectrophotometer Perkin Elmer 2380 model using suitable
hollow cathode lamps. Thermo gravimetric analysis of
Azadirachta indica and Millettia pinnata leaves TGA were
performed with TGA 4000, Pyris 6 TGA. Weight of
Azadirachta indica and Millettia pinnata leaves taken was
6.910 mg. These were loaded separately on quartz pan and
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mounted in instrument. Initial conditions of temperature were
300°C and switch the gas to N2 at 20 ml/ min. Temperature

programming were heating rate from 300°C to 4000°C at
100°C in nitrogen and hold for 1 min at 300°C.
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Fig 5: FTIR spectra of seeds of Azadirachta indica (Neem)
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Fig 6: FTIR spectra of leaves of Pongamia pinnata (Karanj)

2.2 Anti-bacterial testing

Antibacterial activity was measured using agar dilution
technique. Briefly, the methanol extracts were dissolved in
dimethyl sulfoxide (DMSO, Merck) and serially diluted in
molten Mueller Hinton Agar (MHA, Sigma) in petridishes
(100 mmx15 mm) to obtain final concentrations: 100, 50, 25
and 12.5 pg/ml. The solvent did not exceed 1% concentration
and did not affect the growth of the organisms. All bacterial
strains were grown in Mueller Hinton Broth (MHB, Sigma)
for 4 h at 37°C. Bacterial suspensions with 0.5 McFarland
standard turbidity, which is equivalent to 108 cfu/ml, were
prepared by dilution with Mueller Hinton broth. The diluted

inoculum was added to a Steer’s replicator calibrated and
incubated for 24 h at 37 °C. After incubation, all dishes were
observed for microbial inhibition by the disc diffusion method
[35]. Streptomycin sulphate (10 pug mIG) used as positive
control and methanol solvent (100 pg miG) used as negative
control. The antibacterial assay plates were incubated at 37°C
for 24 hours. The diameters of the inhibition zones were
measured in mm.

2.3 Antifungal Activity

The antifungal activity was tested by disc diffusion method.
The potato dextrose agar plates were inoculated with each
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fungal culture (10 days old) by point inoculation. The filter
paper discs (5 mm in diameter) impregnated with 100 pg mIG
concentrations of the extracts were placed on test organism-
seeded plates. Methanol was used to dissolve the extract and
was completely evaporated before application on test

organism-seeded plates. Blank disc impregnated with solvent
methanol followed by drying off was used as negative control
and Nystatin (10 pg discG) used as positive control. The
activity was determined after 72 h of incubation at 28°C. The
diameters of the inhibition zones were measured in mm.

Table 1: Proximate analysis on leaves of Azadirachta indica (Neem) and Millettia pinnata (Karanj)

S. No. Experimental studies Neem leaves %ow/w Karanj leaves %ow/w
1 Total ash value 12.81 6.97
2 Water soluble ash 55.3 45.92
3 Acid insoluble ash 9.66 10.08
4 Sulphated ash 10.86 6.86
5 Loss on drying 5.75 4

Table 2: Proximate analysis of Karanj (Milletia pinnata), Neem (Azadirachta indica)

3. Result & Discussion

The seeds of Azadirachta indica and Millettia pinnata were
subjected to proximate analysis and results were as mentioned
in Table-1. The alcoholic extractives of Azadirachta indica
and Millettia pinnata seeds were 4.04% w/w and colour of the
residue were light brown. The results reveal how far they
differ in their qualities and it gives a finger print out of the
sample purity. Ashes gives us the idea of mineral matter
contained in the plant which is responsible for
pharmacological effect Higher total ash value shows that it
had higher mineral content and higher value of acid insoluble
ash shows that it had higher mineral content and higher value
of acid insoluble ash shows that it has higher digestibility
property when the plant is consumed. The current study was
initiated because of the increasing resistance to antibiotics
including bacteria and fungi. Plant extracts and compounds
are of new interest as antiseptics and antimicrobial agents. As
a result, the antimicrobial activity of different medicinal plant
parts extracts of four plants was screened against the most
common pathogens. In general, methanol leaf extracts of the
selected plants appeared to be effective source of active
antimicrobial agents. The present study was undertaken with a
view to identify the functional groups present in the leaves
and seeds of the medicinal plants taken with the help of FTIR
analysis. It helps to identify the chemical constituents,
elucidate the chemical structure and also effort was taken to
understand the significance of functional groups as bio active
constituents for the treatment of various diseases. The very
strong absorption band observed around 3373-3422 cm™ may
be due to the presence of bonded N-H/C-H/O-H stretching of
amines and amides The very strong absorption band observed
in 1600-1660 cm™ region indicates the presence of amino
acids. The strong absorption band observed between 3200-
3400 cm? indicates the presence of polymeric hydroxyl
derivatitives. Vibration of N-H shows the presence of primary
amine. The band observed at near 2848 cm™ represent C-H
symmetric stretching of methylene group in aliphatic. C=C
stretching region falls with the range 1511-1561 cm™
Similarly the Chelated C=0 stretching vibrations lie towards
the lower wave number side that is within the range 1621-

Extractive values Specimen Colour of the residue | Extractive % w/w
Alcoholic extractives | Millettia pinnata-leaves Green 5.41
Alcoholic extractives | Azadirachta indica-leaves Dark brown 3.05

1635 cm.

There is no absorbance in between the region 2220-2260 cm™
indicates that no cyanide groups in all the extracts of the
medicinal plants taken. These results exhibit that the
medicinal samples taken for the study does not contain any
toxic substances.

Presence of C=0,C-H,C=C and C-O,C-C and C-O bonding
structures were responsible for the presence of alkyl groups,
methyl groups, alcohols, ethers, esters, carboxylic acids,
anhydrides and deoxyribose (Dukor et al 2002 and Sohrabi et
al 2005). The more intense bands occurring at 3419 cm-
1,2927,2853,1633,1421,1260,1073,816and 635 cmt
corresponding to O-H/N-H,C_H,C-O and C-Cl/C-CS
stretching / bending vibrations respectively indicate the
presence of amino acids, alkenes, nitrates, ethers, organic
halogen compounds and carbohydrates in plants.

Carboxylic acid present in the medicinal plant serves as main
pharmaceutical product in curing ulcers, jaundice, headache,
stomatitis, hemicranias, fever, pain in liver, wound in cattle,
treatment of edema and rheumatic joint pains.

Amines, amides and amino acids are the main groups of
protein synthesis and herbs serves as herb oil and hair tonic.
Sulphur derivative compounds were used as disinfectants and
dermal cream. Polysaccharides, carbohydrates, chlorates and
nitrates play the role of the disinfectants.
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