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Objective: The aim of the present study was to investigate the morphological and microscopical
characters of Mangifera indica L. leaf collected from Gujarat region and its phytochemical and
physicochemical analysis. Methods: Microscopic characters and powder analysis was done
under microscope. The physiochemical properties such as loss on drying, total ash value, acid
insoluble ash value, water soluble ash value, pH, solubility and extractive values of M. indica
were carried out. Results: The upper epidermis was irregular, wavy with thick epidermal layer;
and prismatic, rosette and cluster types of calcium oxalate crystals were found. In phytochemical
analysis, cardiac glycosides and tannins showed maximum amounts. Conclusions: The present
study provides pharmacognostical, physicochemical and phytochemical details of the M. indica
leaf which are useful in laying down standardization and pharmacopoeia parameters.
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1. Introduction
India has a rich heritage of traditional medicine constituting
with its different components like Ayurveda, Siddha and
U nani. T he development of these traditional systems

of medicines with the perspectives of safety, efficacy,
and quality will help not only to preserve the traditional
heritage but also to rationalize the use of natural products
in healthcare[1] . Pharmacognostic study is the preliminary
step in the standardization of crude drugs. The detailed
of Pharmacognostic evaluation gives valuable information
regarding the morphology, microscopical and physical
characteristics of the crude drugs.
Mangifera indica L. (Anacardiaceae) is one of the important
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tropical fruits in the world and India contributes major part of
the world production. Mango is considered as a king of fruits
in Indian delicacy. There are many traditional medicinal
uses for the different parts of M. indica throughout the globe.
The ripe pulp posses numerous therapeutic uses including
ripe pulp used as rheological properties[2], unripe pulp
used as antibacterial activity against food borne bacteria[3].
Mango pulp contains vitamins, organic acids, carbohydrates,
amino acids, polyphenols and certain volatile compounds[4].
The leaves possess antibacterial activity[5], antiulcerogenic
action[6], hypoglycemic activity[7], atherogenicity[8]. Seed
kernel possess anti-diarrhoeal activity[9], effectiveness for
dyslipidemia[10]. Bark and stem possess immunomodulatory
activity[11], anti-inflammatory and neuroprotective activity[12].
A uthentication and standardization are prerequisite
steps especially for herbal drugs and their formulations
in traditional systems of medicine[13]. Hence, in this work
we make an attempt for standardization of Mangifera
indica to study the morphological and anatomical features,
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physicochemical constants and qualitative phytochemical
analysis were done.
Materials and methods
Plant collection and Extraction

Macroscopic characteristics

The fresh leaf of M. indica was pale green in color, 19.5 cm

long, 1.5 cm wide, smooth surface, sharp spine at the apex and
venation was reticulate (Figure 1).

The leaf of M. indica was collected in May, 2010 from Gujarat
region, India. The leaves were separated, washed thoroughly

with tap water, shade dried, homogenized to fine powder and
stored in air tight bottle. For physicochemical investigation, 10
g of dried powder was extracted by individual cold percolation
method using different solvents with different polarities. The
solvent was evaporated to dryness and the dried crude extracts
were stored in air tight bottle at 4°C. The methanol extract
was used for the solubility study.
Pharmacognostic studies
Apex: Sharp spine

Macroscopic characteristics
For morphological observations, fresh leaf approx. 18-20 cm
in length were used. The macromorphological features of the
leaf were observed under magnifying lens[14].

Margin: Entire

Veins: Reticulate

19.5 cm

Midrib

Microscopic characteristics
Free hand section of leaf was taken and stained by safranine
to confirm its lignifications. Powder microscopy was also
carried out and the specific diagnostic characteristics were
recorded[15].

1.5 cm

Lamina
Base: Symmetrical

Petiole

Physicochemical parameters
The physicochemical parameters like total ash value,

loss on drying, water soluble ash value, acid insoluble ash
value, petroleum ether, methanol, acetone and water soluble
extractive values, pH value, solubility, etc. were determined
as per WHO guidelines[16].
Phytochemical analysis
The crude powder of M. indica leaf was subjected to

qualitative phytochemical analysis[17,18].
Statistical analysis

All experiments were repeated at least three times. Results
are reported as Mean 依 S.E.M. (Standard Error of Mean).

Results

Figure 1. Macroscopic characteristics of M. indicaleaf

Microscopic characteristics
Transverse section of leaf is shown in Figure 2, leaf was
dorsiventral. In lamina, the epidermis was covered with a
single layer of cuticle. The upper and lower epidermis is single

layered and in between single layer of palisade tissue and
spongy parenchyma were found. Epidermal cells were found
wavy thick and irregular in shape (Figure 4). Prismatic, rosette
and cluster types of calcium oxalate crystals were found (Figure
3).
Powder study

T he crude powder of leaf was green in color with
characteristic odour and astringent taste. Microscopic study of
powder showed various characters such as paracytic stomata,
covering trichomes, xylem vessels, and rosette and prisms type
crystals (Figure 5) .
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Upper epidermis

Single layer of Palisade tissue
Spongy parenchyma

Lamina

Lower epidermis

Prism crystals

Prism crystal

Cluster crystal

Rosette crystal

Resin canal
Vessel
Inner cortex
Collenchyma
uter cortex

Epidermis
Cuticle

Figure 3. Photomicrographs of microscopic characteristics of M.
indicaleaf

Figure 2. Photomicrographs of microscopic characteristicss of M.
indicaleaf

Physicochemical parameters
Physicochemical characterization of powder of M. indica
leaf is shown in Table 1. The physical constant evaluation of

the drugs is an important parameter in detecting adulteration
or improper handling of drugs. The leaf showed less moisture
content; it was only 8.9%; hence it would discourage bacterial
and fungal growth. The ash value was determined by three
different forms viz., total ash, water soluble ash and acid
insoluble ash. The total ash was found in range between 9.6%,
while water soluble ash and acid insoluble ash was 8.0% and
7.3% respectively. pH of methanol extract was 4.43 (Table 1).
The extractive value of M. indica leaf is shown in Table 1.
The maximum extractive value was found in methanol solvent
minimum was in petroleum ether. The methanol extract of M.
indica leaf was evaluated for its solubility in 10 solvents with
varied polarities. The extract was highly soluble in dimethyl
sulfoxide (DMSO) and dimethyl formamide (DMF), but less
soluble in non polar solvents (Table 2).

Paracytic stomata

Epidermal cell: Irregular, wavy and thick

Meta xylem
Proto xylem
Phloem

Vascular tissue

Figure 4. Photomicrographs of microscopic characteristics of M.
indicaleaf
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Phytochemical analysis

The results of qualitative phytochemical analysis of the
crude powder of M. indica leaf are shown in Table 3. Leaf had
maximum cardiac glycosides and tannins while saponins and
triterpenes were in less amount.

Table 3
Qualitative phytochemical analysis of M. indica leaf
Covering tricahome

Xylem vessels

Phytochemicals
Alkaloids

Test
Dragendroff’s test
Mayer’s test
Wagner’s test
Flavonoids
Alkaline reagent
Tannins
FeCl3 test
Phlobatanins
HCl test
Triterpenes
H2SO4 test
Steroids
Liebermann-Burchard test
Saponins
Frothing test
Cardiac glycosides Keller-kilianni test

Paracytic stomata

Spiral xylem

Crude powder
++

-

+

-

+++

-

+

-

+

+++

-: Absent; +: Less present; ++: Moderate present; +++: High present

Discussion

Prisms crystals

Rosette crystals

Figure 5. Photomicrographs of microscopic characteristics of M.
indicaleaf
Table 1

Physicochemical parameters of M. indica leaf
No.
1

2
3
4
5

6
7

8

9

Parameters
Loss on drying
Total ash
Water soluble ash
Acid insoluble ash
Petroleum ether soluble extractive value
Acetone soluble extractive value
Methanol soluble extractive value
Aqueous soluble extractive value
pH

Values

8.9 依 0.25
9.6 依 0.58
8.0 依 0.54
7.3 依 0.23

1.49 依 0.60
5.17 依 0.93

14.76 依 0.87
9.74 依 0.42
4.43

Table 2
Solubility of M. indica leaf methanol extract in different solvents
Solvents
Non polar solvents

Polar solvents

Petroleum ether
Hexane
Chloroform
Toluene
Ethyl acetate
Acetone
Methanol
Dimethyl sulfoxide (DMSO)
Dimethyl formamide (DMF)
Water

Solubility (mg ml )
11

7

10

6

8

51

346
465
440
165

-1

Indian systems of medicine uses majority of the crude drugs
that are of plant origin. It is necessary that standards have to
be laid down to control and check the identity of the plant and
ascertain its quality before use. A detailed pharmacognostic
evaluation therefore is highly an essential prerequisite.
A ccording to W orld H ealth O rganization ( WHO ) the
macroscopic and microscopic description of a medicinal plant
is the first step towards establishing its identity and purity and
should be carried out before any tests are undertaken[19].
Mangifera indica, widely used in traditional medicines has
tremendous medicinal potential owing to its multifaceted
biological functions. The salient diagnostic characteristics of
leaf were paracytic stomata, xylem vessels, prism and cluster
type of calcium oxalate crystals. These characters can be used
for standardization of drugs and also used for preparation of
plant monographs. Similar study is reported by various workers
in other plants like Actinodaphne hookeri Meissn[20], Oxystelma
esculentum (L.f.) R.br. Ex Schltes[21], Datura fastuosa Linn[22],
Manilkara hexandra (Roxb.) Dubard[23], Polyalthia longifolia
var. Pendula[24], Vitex trifolia Linn.[25], Punica granatum L.[26],
Citrus paradisi Var. Duncan[27], Cissus quadrangularis L.[28],
Psidium guajava L.[29], and Cayratia trifolia (Linn.)[30].
Ash values are used to determine quality and purity of crude
drug. It indicates presence of various impurities like carbonate,
oxalate and silicate. The water soluble ash is used to estimate
the amount of inorganic compound present in drugs. The acid
insoluble ash consist mainly silica and indicate contamination
with earthy material. Moisture content of drugs could be at
minimal level to discourage the growth of bacteria, yeast
or fungi during storage. The extractive values are useful to
evaluate the chemical constituents present in the crude drug
and also help in estimation of specific constituents soluble
in a particular solvent[31]. Acid insoluble ash measures the
amount of silica present, especially sand. Water soluble ash is
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the water soluble portion of the total ash[24, 32]. Less amount of
these three parameters indicate that the inorganic matter and
silica were less in M. indica.
As there is no pharmacognostical work on record of this
traditionally much valued drug, the present work was taken
up with a view to lay down standards, which could be useful
to establish the authenticity of this medicinally useful plant.
Macro and micro morphological standards discussed here can
be considered as identifying parameters to authenticate the
drug.
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