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Abstract- The genus 7erminalia (Family-Combretaceae) have a history of usage in traditional medicinal system and is
known for its rich source of secondary metabolites. The present study focused to analyze physical, physicochemical and
phytochemical screening of fruits of Terminalia bellirica (Gaertn.) Roxb. and Terminalia chebula Retz. and compare both
species on the basis of these analysis. Organoleptic and macroscopic characters of freshly collected fruits were studied.
Moisture content, Extractive values and Ash values were evaluated. Moisture content of 7. bellirica was more (81.4£2.23),
so high chance of growth of microbes during storage. Extractive value of 7. chebula was higher (74.33+2.19) than T. bellirica
and ash value of T bellirica was more (3.33+0.33) as compared to 7. chebula. Fluorescence analysis and phytochemical
screening were also tested. The screening of phytochemicals revealed the presence for alkaloids, flavonoids phenols, proteins
and tannins for both species. The determination of these parameter will be very helpful for future researchers in the
standardization and authentication of both Terminalia species.
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INTRODUCTION

Plants have a historical background of usage as
medicinal agents and were the main source of medicines
prior to the development of modern medicine. Ayurvedic
medicine is still commonly practiced within India with an
estimated 85% of Indians still using crude plant
preparations for the treatment of a wide variety of diseases
and ailments.! With the various benefits of natural drugs
such as easy availability, economic and less or no side
effects they are the victims of adulteration. Therefore
correct identification of the starting material is an essential
prerequisite to ensure reproducible quality and will
contribute immensely to its safety and efficacy.
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Pharmacognosy is the study that deals with
standardization and authentication of natural drugs, mainly
from plants. The genus Terminalia (Family Combretaceae)
comprises approximately 200-250 species of medium to
large flowering trees, many of which have a history of usage
in traditional medicinal systems.? Terminalia is known for
its rich source of secondary metabolites.* Terminalia
bellirica (Gaertn.) Roxb is a large tree and is widely used
in Ayurveda, Siddha and Chinese systems of medicine.” It
has antidiabetic, anticancer and antimicrobial properties.®
The fruit extract stimulates the secretion of insulin and
enhance its action and inhibits starch digestion.” It possesses
active compounds which can be used to develop
antidiabetic drugs.® 7. Chebula possesses a wide variety of
activities like antimicrobial®, antioxidant'®, antiviral'!,
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anticarcinogenic'?, hypocholesterolemic'?, radioprotective'*
antispasmodic & antipurgative'®. The present study focused
to analyze physical, physicochemical and phytochemical
screening of fruits of 7. bellirica and T. chebula and
compare both species on the basis of these analysis.

MATERIALS & METHODS

Collection and Preparation of extracts

T bellirica fruit was collected from the field of Central
Tasar Research and Training Institute, Ranchi and T.
chebula fruit was collected from the field of Birsa
Agricultural University, Kanke, Ranchi in the month of
December. The collected plant samples were washed under
tap water to remove dust particles and then completely dried
in hot air oven at 60 °C. The dried plant materials were
homogenized to fine powder using an electric grinder and
stored in air tight bottles.

Cold maceration technique was employed for
preparation of various extracts of powdered plant materials.
The filtered extracts were then dried at 30 °C. The dried
crude extracts were stored in airtight bottles till further use.
Organoleptic and Macroscopic Study

Colour: - The untreated part of the drug was taken
and colour of the drug was examined under sunlight.

Odour and Taste: - A small portion of the drug were
taken, slowly and repeatedly inhaled the air over the
material and examined the odour. And taste, a small portion
of drug was taken on the tongue and find out the taste of
drug.

Size and Shape: - Width and length of fruit was
measured with the help of scale. Shape of fruit was
confirmed by comparing with literature.

Surface characteristic: - Characteristics of surface
were confirmed by comparing with literature.
Physicochemical Analysis

The physicochemical analysis of the crude powder
T. bellirica fruit and T. chebula fruit was carried out as per
WHO guidelines.'® The parameters analyzed were Moisture
content, Total Ash, Water insoluble ash, Chloroform soluble
extractive, Acetone soluble extractive, Ethanol soluble
extractive, Methanol soluble extractive, Water soluble
extractive. Fluorescence analysis was performed as per
reported standard procedures.!’

Phytochemical Analysis

The crude powder of fruits of 7. bellirica and T.
chebula was subjected to qualitative phytochemical
analysis.!® The extracts were subjected to test for alkaloids,

306

/R ot

J(y¢ /a/%@?mm

carbohydrates, cardiac glycosides, flavonoids, phenols,
proteins, saponins, terpenoids and tannins.

RESULTS & DISCUSSION

Organoleptic and Macroscopic characteristics

Organoleptic study of the fruits of both Terminalia
species indicated characteristic colour, odour and taste. The
macroscopic characters include their shape, size and surface
characteristics. These characters are shown in Table 1.
Physicochemical Study

Various physico-chemical parameters of powdered
drug are shown in Table 2. Moisture content of drugs could
be at minimal level to unfavour the growth of any microbes
during storage. Ash values are used to check quality and
purity of crude drug. It indicates presence of various
adulterant like carbonate, oxalate and silicate. The water
soluble ash is used to determine the amount of inorganic
compound present in drugs. The extractive values are useful
to evaluate the chemical constituents present in the crude
drug and also help in evaluation of specific constituents
soluble in a particular solvent. Ethanol soluble extractive
value is higher than any other solvent for both the species,
which indicates the presence of polar chemical constituents
such as alkaloids, flavonoids, phenols, proteins, etc. Fruit
powder of both the species treated with various reagents
showed characteristic fluorescence at visible light, short
UV and long UV showed in Table 3. However, various
research papers showed different physicochemical values
for the fruits of both species.!?! These variations may be
because of difference in climatic condition, sample
collection in different season or different host plant species.
Qualitative phytochemical analysis of different extracts
of fruits of Terminalia species

The preliminary phytochemical analysis gives an idea
about the chemical nature of the drug. The screening of
phytochemicals revealed the presence for alkaloids,
flavonoids phenols, proteins, tannins. Several studies have
reported the presence of similar phytoconstituents in fruits
of T. bellirica and T. chebula."*

T. bellirica fruit T chebula fruit
Fig. 1 Freshly collected fruits of 7. bellirica and T. chebula
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Table 1- Organoleptic and Macroscopic characteristics

S1. No. Parameters T. bellirica T. chebula
1. Odour Odourless Odourless
2. Color Yellowish brown Yellowish green
3. Taste Astringent Bitter
4. Shape Ovoid Ovoid
5. Size 3-4cm length, 2-3cm wide 3.5-4cm length, 1.5-2cm wide
6. Surface Characteristics Irregular, wrinkled, five longitudinal ridges Longitudinal, 5 ridges

Table 2- Physicochemical Parameters of Fruits of 7. bellirica and T. chebula

Parameters T. bellirica fruit T. chebula fruit
Moisture content 81.4+2.23 26.00+1.03
Water soluble extractive 19.00+1.53 19.67+1.86
Methanol soluble extractive 8.67+0.88 29.00+1.15
Ethanol soluble extractive 25.33+0.88 74.33+£2.19
Acetone soluble extractive 4.33+0.33 10.00+0.58
Chloroform soluble extractive 1.33+0.33 1.67+0.33
Total ash 3.33+0.33 1.67+£0.33
Water insoluble ash 1.00+0.00 1.00+0.00
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Fig. 2- Comparison of physicochemical parameters of fruits of 7. bellirica and T. chebula

Table 3- Fluorescence Analysis of 7. bellirica Fruit

Treatment Visible light Short UV (254nm) Long UV (365nm)
Powder Yellowish brown Light green Dark green
Powder + Distilled water Light brown Dark green Black
Powder + Methanol Orange brown Light green Dark green
Powder + Ethanol Yellow Light green Dark green
Powder + Petroleum ether Light yellow Light green Fluorescent red
Powder + Chloroform Dark brown Greenish black Black
Powder +20% NaOH Dark brown Dark green Greenish black
Powder + 5% FeCls Dark blue Black Black
Powder + Formic Acid Brown Greenish black Black
Powder + Ethyl Acetate Light brown Light green Fluorescent red
Powder + 50% H2SO4 Dark brown Dark green Black
Powder + 70% HNO:; Orange Light green Greenish black

Source:- Asian Paints Color Chart
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Table 4- Fluorescence Analysis of 7. chebula Fruit
Treatment Visible light Short UV (254nm) Long UV (365nm)
Powder Light brown Light green Dark green
Powder + Distilled water Yellowish brown Dark green Black
Powder + Methanol Yellowish brown Dark green Black
Powder + Ethanol Yellow Fluorescent green Greenish black
Powder + Petroleum ether Light brown Light green Fluorescent red
Powder + Chloroform Brown Dark green Black
Powder + 20% NaOH Dark brown Dark green Greenish black
Powder + 5% FeCls Dark blue Black Black
Powder + Formic Acid Dark green Greenish black Black
Powder + Ethyl Acetate Light brown Light green Greenish black
Powder + 50% H2SO4 Light brown Light green Greenish black
Powder + 70% HNO3 Orange Light green Black

Source:- Asian Paints Color Chart
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Table 5: Qualitative Phytochemical analysis of different extract of Fruits of 7. bellirica and T. chebula

Phytochemicals Test T. bellirica 7. chebula
Aqueous | Methanol | Ethanol | Aqueous | Methanol | Ethanol
Alkaloids Dragendroff’s Test +ve +ve +ve +ve +ve +ve
Carbohydrates Molisch’s Test +ve +ve -ve +ve +ve -ve
Cardiac Glycosides | Keller Kelliani’s Test -ve +ve -ve -ve -ve -ve
Flavonoids Alkaline reagent Test +ve +ve +ve +ve +ve +ve
Phenols Ferric chloride Test +ve +ve +ve +ve +ve +ve
Proteins Millon’s Test +ve +ve +ve +ve +ve +ve
Saponins Foam Test +ve -ve -ve +ve -ve -ve
Tannins Braymer’s Test +ve +ve +ve +ve +ve +ve
Terpenoids Salkowski’s Test -ve +ve +ve -ve +ve -ve
CONCLUSION
The organoleptic and macroscopic characters offer 5. Saraswathi M. N., Karthikeyan M., Kannan M. &

a scientific basis for the use of T. bellirica and T. chebula
in different systems of medicine. The physicochemical
values of both the species could be used as standardization
parameters. Preliminary phytochemical analysis of three
different extracts revealed the presence of several
phytochemicals justifying its use in many Ayurvedic
formulations.
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